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ZASADZOVAT SA ZA OCHRANU ZIVOTA, ZIVOTNEHO
PROSTREDIA A DOSTOJNOST KAZDEHO CLOVEKA

Srde¢ne vés vitam na medzindrodnej vedeckej konferencii o dopadoch zmeny
klimy na obyvatelov rozvojovych, rovnako ako rozvinutych krajin, ktora Sloven-
ska katolicka charita organizuje v spolupraci s Pedagogickou a Prirodovedeckou
fakultou Univerzity Komenského v Bratislave. Osobitne medzi nami vitam jeho
excelenciu, arcibiskupa Paula Ouedraoga, prezidenta organizacie Caritas Burkina
Faso; jeho excelenciu Stanislava Vidovica, velvyslanca Slovinskej republiky na Slo-
vensku; profesorku Alicu Vanc¢ovt, dekanku Pedagogickej fakulty Univerzity Ko-
menského. Vitam takisto medzi nami aj pana Petra Hulényiho, riaditela Odboru
rozvojovej a humanitarnej pomoci Ministerstva zahrani¢nych veci a Eurépskych
zdlezZitosti SR, ktorému zdroven dakujem, Ze sa moze konferencia konat pod z4sti-
tou a na pode tohto ministerstva. Tiez srde¢ne vitam vSetkych odbornych garan-
tov a garantku nasej konferencie, prednasajucich zo Slovenska aj zo zahranicia,
diskutujucich, akademickd, studentsku i tretosektorovi obec.

To, Ze sme sa tu vsetci zi$li, sved¢i o tom, Ze tito téma je vdzna a naliehavd.
Dosledky zmien klimy postihuju vSetky krajiny bez rozdielu — ¢i st velké alebo
malé, bohaté alebo chudobné. Zvysujtce sa hladiny ocednov, stéle silnejsie burky
aj zaplavy ohrozuju véetky kontinenty. Castejsie sucha a ndslednd netroda, spdso-
bujtica hladomor, vyustila v mnohych oblastiach rozvojovych krajin do konfliktov
vy, pretoze oblast, kde Zili, sa stala nehostinnou.

Bohaté krajiny maju lepsiu $ancu — vysporiadat sa s nasledkami zmien klimy.
Ak je vacsie sucho ¢i netroda, nasi farmadri dostand vacsie dotacie z Eurdpskej
Unie. Burka alebo zaplavy znicili obydlia a infrastruktiru? Vlada nam vycleni mi-
moriadne finan¢né prostriedky na odstranovanie $kéd. No pre chudobné krajiny,
napriklad v subsaharskej Afrike, je to otdzka prezitia. Ak nie ste schopni si ni¢
dopestovat a ndjst dostato¢ny zdroj pitnej vody, je to alarmujuci problém.

Pred rokom a pol som pracovne navstivil Kenu. Bolo to prave v ¢ase, ked krajiny
Afrického rohu postihlo najhorsie sucho za poslednych 6o rokov. Na niektorych
miestach nespadla kvapka dazda po dobu takmer 6 mesiacov. Podla udajov OSN
vtedy postihlo sucho viac ako 10 miliénov [udi. S kolegami som $iel na monitoring
miesta, kde sme chceli realizovat projekt na podporu polnohospoddrstva. Nasiel
som tam dlhy rad Zien, ktoré cakali na to, kym si budd mdct nabrat vodu z malej
$pinavej mlaky. Bol to miestny pramen a jediny zdroj vody v okoli asi 10 kilometrov.
Pytal som sa zeny, ktord naberala vodu z tohto zdroja malym plechovym hrn¢ekom
— ako dlho jej trva naplnenie svojej 10-litrovej nddoby. ,Dve hodiny; odpovedala.
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Za nou vsak stéli dalsie Zeny s podobnymi nddobami — na vodu niekedy ¢akaju aj
cely den. V tom ¢ase nebolo dost vody pre [udi, nieto e$te pre hospodarske zvierata.
Domdci obyvatelia preto museli svoj dobytok predavat pod cenu, ak im dovtedy
neuhynul pre nedostatok vody. Bola to pre mna velkd lekcia — na tento obraz si
spomeniem vzdy, ked si pustim pitnt vodu z vodovodného kohdtika.

Ked sme sa v charite rozhodli zorganizovat tato konferenciu, mnohi sa ma
pytali — preco sa prave Slovenskd katolicka charita venuje tejto téme. Ved pred-
sa zmeny klimy zaujimaju viac vedcov alebo politikov, a nie charitu. Odpovedal
som, Ze predovsetkym my (ako krestanskd organizdcia) mdme mordlnu povinnost
a zodpovednost — zasadzovat sa za ochranu zivota a dostojnost kazdej ludskej
osoby. Boh ndm zveril tito zem a prirodu, aby sme spravali k nej spravali zodpo-
vedne a chrénili Zivotné prostredie s cielom spolo¢ného dobra. Preto sme pozvali
Viés: Iudi z odbornej, vedeckej a akademickej obce, aby sme spolu hovorili o tejto
téme, o problematike zmeny klimy aj z odborného a vedeckého hladiska.

Nechceme, aby tdto konferencia bola len dal$ou povinne zrealizovanou aktivi-
tou, dal$ou ¢iarkou v projekte, financovanom z eurépskych fondov. Chceme politi-
kov, vlddnych predstavitelov, odborng, ale aj laick verejnost upozornit na dosledky
zmien klimy, a priklady toho — ako to tazko znasaju prave obyvatelia v rozvojovych
krajindch. Chceme zvysit povedomie verejnosti o tom, Ze k tejto situdcii a negativ-
nym dopadom zmeny klimy prispel aj ¢lovek z rozvinutych krajin svojou ¢innostou —
svojim nezodpovednym spravanim sa k Zivotnému prostrediu, emisiou sklenikovych
plynov. Chceme dosiahnut, aby sme uz prestali zatvarat oc¢i pred tymto problémom.
Mali by sme si ¢im skor uvedomit, Zze mame len jednu planétu pre zivot na zemi
a nasa ¢innost voci zivotnému prostrediu ma dopad aj na ludi na opa¢nom konci
zemegule, na vzdialenom africkom kontinente. Prajeme si, aby sa viac investovalo
do zelenej energie a udrzatelnych technoldgii, aby sa zniZovali emisie sklenikovych
plynov, a aby nasa vlada napriek krize a Gspornym opatreniam dokdzala vyclenit viac
finan¢nych prostriedkov na rozvojovi pomoc v najchudobnejsich krajinach.

Sme presvedceni, ze ¢o sposobil ¢lovek, mdze aj napravit. Ako sa nasa gene-
rdciu postavi k tomuto problému, bude posudzovat o niekolko desatroci ¢i sto-
ro¢i historia. Preto sme sa pocas uplynulych troch rokov (v spolo¢nom projekte
slovenskej a slovinskej charity) snazili prostrednictvom rozvojového vzdeldvania
upozornit mladych ludi na Slovensku aj v Slovinsku na priklady, ako sa nés tykaja
zmeny klimy; snazili sme sa ich nasmerovat k rozhodnutiu — zmiernit ich dopady.
Na zaciatku sme mali obavy, ¢i tdto téma bude $koly zaujimat, a ¢i sa vobec budd
$tudentské kolektivy chciet zapojit. To, co sa nam vsak podarilo, prekrocilo vsetky
nase ocakdvania — do nasej vzdelavacej kampane sa na Gzemi Slovenska zapojilo
170 zakladnych a strednych skol.



Mladi ludia ndm ukazali, Ze im tdto téma nie je lahostajna. Projekt rozvojové-
ho vzdelavania SKCH zaznamenal niekolko uspechov za uplynulé tri roky: spolu
2000 kilometrov ubehli Ziaci a ziacky na zdkladnych skolach v maraténe za kli-
matickd spravodlivost, aby takto vyjadrili svoju solidaritu s rovesnikmi a roves-
nickami na africkom kontinente; 2000 didaktickych pomécok, zameranych na
tému zmeny klimy, sme distribuovali do $kol; zorganizovali sme 50 workshopov
s nazvom ,Zi jednoducho a soliddrne®; zrealizovali sme 15 diskusii na $kolach
s hostkami zo subsaharskej Afriky; pripravili a distribuovali sme 12 ooo kusov
informac¢nych materidlov; ponudkli sme verejnosti 10 vzdelavacich foto-vystav po
celom Slovensku atd.

Najviac nds prekvapila cast, aktivita a kreativita mladych ludi zo zdkladnych
a strednych $kdl, ktori sa rozhodli zapojit do multimedidlnej sutaze pri prilezi-
tosti Dnia Zeme a nakrutili originalne eko-filmy na tému zmien klimy, ekoldgie
a solidarity s chudobnymi krajinami (eko-vided si je mozné pozriet na strdnke:
www.mladacharita.sk). Autori a autorky $tyroch vitaznych filmov (zo strednych
$kol v Kosiciach, Ndmestove a v Ziline, ako aj zo zdkladnej $koly v Trnave) mali
moznost odpremiérovat svoje filmy a prevziat si ocenenia prave na tejto konfe-
rencii SKCH v Bratislave.

Verim, ze sa ndm nasimi aktivitami v rdmci projektu rozvojového vzdeldvania
podarilo zasiat asponn malé semienko, a ked tito mladi fudia budu raz dospel,
budd azda vediet zaujat soliddrny postoj k rozvojovym krajindm, ako aj zodpo-
vedny postoj k Zivotnému prostrediu. Prajem si, aby rozhodnutiam vlady (pre-
dovsetkym schvalovaniu $tatneho rozpoctu) slovenski ob¢ania rozumeli — aby si
uvedomili, preco vldda venuje miliény eur na realizdciu rozvojovych projektov
v Juznom Suddne, Keni alebo v inej rozvojovej krajine. Prajem si, aby média neko-
mentovali tato situdciu rypavou otdzkou (necakajic vsak na vysvetlenie): ,Naco
pomahat v Afrike, ked doma mdme takisto vdzne problémy?“ Prehodnocovanie
vlastného konzumného zivotného stylu, nachddzanie stvislosti a zavislosti medzi
rozvinutym a rozvojovym svetom nie je vZdy jednoduché a ziaduce. Ale netreba
sa vyhybat zodpovednosti, solidarite, skromnosti.

Verim, Ze tato konferencia poskytne vSetkym pritomnym priestor pre nové
podnety, vyriesené dilemy a zaujimava diskusiu. Mozno niektoré otazky zostanu
nezodpovedané, no azda toto podujatie prispeje k nd$mu spolo¢nému cielu, kto-
rym je bezpecnejsie, Cistejsie a zdravsie prostredie pre nds, no aj pre generdcie,
ktoré pridu po nas.

Mgr. Radovan Gumuldk
generdlny sekretdr SKCH



KLIMATICKA ZMENA A PREJAVY JEJ DOSLEDKOV
V KRAJINACH III. SVETA

Rovnako dolezitd, ako rozne ndvrhy rieseni problémov s adapticiou na rychlu
klimatickti zmenu v krajinach 111. sveta, je aj analyza pociato¢nych podmienok
v $irSom sti¢asnom obdobi, ktoré aj bez vplyvu klimatickej zmeny predstavuju
v rozvojovych krajindch kritickd situdciu. Pric¢inou je rychly rast poctu obyvate-
lov, nevyhovujtca technickd, socidlna a administrativna infrastruktdra a v nepo-
slednom rade aj viacero vojenskych konfliktov. Zavaznym problémom je aj nizka
vzdelanostnd troven obyvatelov a tiez tradicie, ktoré sa rozvinuli v ¢asoch riedke-
ho osidlenia a st nevyhovujice az znicujtce v pritomnosti, ked pocet obyvatelo-
av a spotreba v mnohych z tychto krajin prekro¢ili 5- az 20-ndsobok povodného
stavu spred par desatroci.

Inym dolezitym faktom je skuto¢nost, Ze sa klimatické podmienky uz vyznam-
ne a nezvycajne rychlo menia niekolko desatro¢i vo viésine regiénov na Zemi,
tzemia rozvojovych krajin nevynimajtc. V tejto casti sveta sa obyvatelia adap-
tovali zvdc¢$a na dve ro¢né obdobia — sezénu sucha a sezénu dazdov. Tym sa ich
Zivotny cyklus sustreduje na uspe$né prezitie suchého obdobia (ktoré trva 1 az 2
mesiace v blizkosti rovnika do 9 aZ 10 mesiacov v najsuchsich regiénoch) a na za-
bezpecenie dostatku potravin pocas vlhkého obdobia vhodného na pestovanie
polnohospodérskych plodin. V takychto podmienkach Ziju viac ako 3 miliardy
ludi na Zemi. V pripade pravidelného rezimu striedania sezén dazdov a sucha
sa obyvatelia dokazu vysporiadat aj s extrémami pocasia (hoci si vdc¢sinou ne-
robia zasoby potravin na dlhsiu dobu ako jeden rok). Akakolvek anomilia, ¢i uz
v neprimerane intenzivnych zrdzkach a povodniach v obdobi dazdov, alebo nao-
pak v skrateni obdobia dazdov na minimum - vedie k rozsiahlym hladomorom
s mnozstvom obeti, predovsetkym detskych. Zavazné je aj rozsirenie chor6b me-
dzi zoslabnutymi [udmi.

Vzhladom k tomu, Ze rastie pocet obyvatelov, zvy$uju sa vykyvy pocasia (medzi
suchym a vlhkym obdobim), ale zvacsuje sa aj informovanost tamojsich obyvate-
lov o prebiehajtcej klimatickej zmene — predstavitelia tychto krajin maju tenden-
ciu obvinovat zo zlozitej situdcie najmé rozvinuté krajiny. Je vSeobecne zndme, ze
ak za pri¢inu klimatickej zmeny povazujeme hlavne zosiliovanie sklenikového
efektu atmosféry, tak rozvinuté krajiny maji na tom dominantny podiel. V do-
terajSom obdobi vyuzivania fosilnych paliv emitovalo 20 % obyvatelov Zeme
v rozvinutych krajinach vyse 8o % fosilneho uhlika (predovsetkym ako co, a cH,).
Trochu sa ale zabuda na fakt, ze poslednom desatro¢i uz preberaji dominanciu
v emisii CO, a CH, prave krajiny ako Cina, India, Brazilia, Indonézia, Juhoafrick4



republika a iné mensie krajiny, doneddvna povazované za rozvojové (s velmi niz-
kou emisiou fosilneho uhlika na jedného obyvatela).

Uz v sti¢asnosti je potrebné na dant situdciu reagovat aktivitami vo viacerych
oblastiach. Rozvinuté krajiny by mali priznat rozhodujuci podiel na zosilneni
sklenikového efektu atmosféry a rozvojovym krajindm poskytnidt uc¢innd pomoc.
Tato pomoc by nemala smerovat k presunu priemyslu s velkou emisiou fosilneho
Co, do rozvojovych krajin (¢o ciasto¢ne motivuje plnenie Kjotskeho protokolu)
a ani k jednoduchému exportu prebytkov tovarovej produkcie (aj potravinovej)
z rozvinutych do rozvojovych krajin. Tak sa iba prehlbuje problém zévislosti roz-
vojovych krajin na zahranicnej pomoci a neschopnosti riesit problémy adaptacie
na klimatickd zmenu. Najuc¢innej$im prostriedkom je rozvoj vzdelanosti obyva-
telstva, transfer modernych technoldgii a agrotechnickych metéd, ktoré umoznu-
ju vyznamne zvysit efektivnost narodnych ekonomik. Nejde pritom len o zabez-
pecenie potravin, ale aj o problém pitnej a uzitkovej vody, hygieny ¢i prevenciu
pred epidémiami. Délezité je aj zodpovedné rodicovstvo a vychova deti v rodine.
Vo vsetkych tychto sektoroch vykazuje Slovenska katolicka charita (a podobné
organizécie u nas a v zahranici) velmi pozitivne vysledky. To je dovod, preco treba
takéto aktivity podporovat na narodnej a medzindrodnej tirovni.

Nie je nezndmym faktom, ze socidlna a ekonomickd situécia rozvojovych kra-
jin smeruje prevazne k zhorseniu podmienok: globdlna ekonomicka kriza stazuje
pristup k finanénym prostriedkom; rozvinuté krajiny st ndtené cielavedomejsie
minat svoje prostriedky aj v oblasti zahrani¢nej pomoci; pocet obyvatelov v roz-
vojovych krajindch zrejme rychlo porastie este niekolko dekad; zvysi sa predovset-
kym podiel mestského obyvatelstva v nevyhovujtcich slumoch. Na druhej strane
klesa vymera vhodnej polnohospodarskej pody a aj doterajsie polia sa v aridnych
oblastiach zasoluju, zhorsuje sa kvalita zivotného prostredia, najma kvalita vody
(pitnej aj uzitkovej). Najschopnejsia ¢ast obyvatelov rozvojovych krajin m4 ten-
denciu emigrovat do vyspelejéej Casti sveta, predovietkym do EU, usa, Kanady
a Australie (v Afrike aj do Juhoafrickej republiky). V rozvojovych krajinich tak
chybajti potrebni odbornici vo vsetkych sektoroch.

Vzhladom na to, Ze této konferencia SKCH je venovand problémom klimatickej
zmeny a stratégiam adaptécie na klimatickti zmenu, nie je mozné obist ani tento
zgvazny problém. Aj ked scendre klimatickej zmeny naznacuj, ze v krajindch 111.
sveta by sa malo do roku 2100 oteplit v priemere menej, ako v regiénoch blizsie
k severnému poluy, je otdzka moznej klimatickej zmeny a stvisiacich dosledkov aj
tak zavaznd. Tejto problematike sa venuju viaceré prispevky na konferencii. Ako
bolo spomenuté, v rozvojovych krajinich prevlida tradi¢ny sposob socidlnych
a ekonomickych aktivit, ktory sa vyvinul ako prijatelnd forma existencie v danych
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klimatickych podmienkach v minulosti. Takyto zivotny a existen¢ny styl je ale
velmi zranitelny aj v pripade nepatrne sa meniacich klimatickych podmienok.
Rozvojové krajiny maju iba malé prostriedky na adaptaciu, nie s zvyknuté bu-
dovat technicku infrastruktdru ¢i dlhodobé zasoby strategickych tovarov a potra-
vin. Preto ich moze ohrozit aj mald odchylka od prevlddajiceho rezimu pocasia.
V tychto oblastiach napriek tomu hrozi niekolko zadvaznych zmien v klimatickom
rezime: 1) Zmena polohy a prejavov intertropickej zény konvergencie (moze to
sposobit zoslabenie az vynechanie obdobia dazdov vo vzdialenejsich regiénoch
od rovnika, pripadne vyznamné zosilnenie zenitdlnych dazdov s naslednymi
zaplavami v blizkosti rovnika a v monzanovych oblastiach); 2) ZvySenie teploty
vzduchu o 1 °C znamend rast poziadaviek na pddnu vlahu o 6 % (ak je zavlazenie
pody nedostato¢né, tak dochddza k jej vysuseniu); 3) Zvysenie teploty vzduchu
o 1 °C znamena pocas cyklondlnych a burkovych situacii rast thrnov zrazok az
0 10 % (znamena to zvysenie rizika nahlych povodni, ale aj rast dhrnov zrazok
a nebezpecnych javov pocasia pocas tropickych cyklén); 4) Rast teploty vzdu-
chu a zmena rezimu zrazok vyznamne ovplyviiuje horské ladovce, ktoré st vo
viacerych tropickych a subtropickych oblastiach délezitym zdrojom vody v su-
chych a teplych obdobiach roka; 5) Globélne oteplovanie vedie aj k rastu hladiny
svetového ocednu (aj malé zvy$enie hladiny ocednu o 100 cm znamend pre roz-
vojové krajiny zna¢ny problém, pretoze vela ludi zije v blizkosti pobrezia, nie st
zvyknuti budovat G¢inné pobrezné hrddze a navyse infiltracia slanej morskej vody
do podzemnych vod a pddy az desiatky km od pobrezia ohrozuje zdroje pitnej
vody a polnohospodarstvo).

Verejnost (a nielen v rozvojovych krajindch) zije zvi¢sa v predstave, ze vsetko
dolezité pre svoju existenciu ma k dispozicii v dohladnom ¢asovom horizonte me-
siacov az rokov. To, ¢o sa bude diat o 10, 20, 50 alebo 100 rokov, je pre Iudi prili§
vzdialenou buducnostou. Veria, Ze to bude inak, ako ich v spravach informuju ve-
decké instittcie. Do urcitej miery takidto atmosféru vyvolavaja aj média, ktoré me-
dzi sebou zdpasia o vyssi podiel sledovanosti, a preto zverejiiuju ¢o najviac kontro-
verzné informdcie (aj v problematike klimatickej zmeny a jej moznych dosledkov).
A kedZe je tto problematika klti¢ovou aj pre rentabilitu délezitych ekonomickych
sektorov, zalozenych na vyuzivani fosilnych paliv, vnasaja ,pre istotu” do proble-
matiky rie$enia klimatickej zmeny vela roznych dezinformdcii. Vzhladom na to, Ze
sa ocakava eSte vicsie zrychlenie zmien klimy v stvislosti so zosilinovanim skleni-
kového efektu atmosféry, nemozeme zostat k tymto zmendm lahostajni.

Prof. RNDr. Milan, Lapin, PhD.
Fakulta matematiky, fyziky a informatiky Univerzity Komenského v Bratislave
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GLOBALNA ZMENA KLiIMY A JEJ] DOPADY
V KONTEXTE MEDZINARODNYCH
ENVIRONMENTALNYCH PROCESOV

Tato vedeckd konferencia sa kond v case, ked je Slovensko ponorené hlboko do
svojich vlastnych problémov a diskutuje sa tu najma o politickych a ekonomic-
kych aspektoch sti¢asnej krizy a ich dopadov na nasu krajinu. Vznika tak riziko, Ze
stratime zo zretela fakt, ze nage problémy st len nepatrnou sicastou a vedlaj$im
prejavom ovela $irsieho problémového spektra. To ma na jednej strane charakter
medzindrodny a na druhej strane ovela komplexnejsi, ako len politicky ¢i ekono-
micky. A navy$e: ma hlboké a dalekosiahle korene. Aj preto sa na zaciatku Zaverov
a odporucani z tematicky podobnej konferencie ,Cesty k udrzatelnej budiicnosti*,
ktora sa pred rokom konala v Bratislave, okrem iného pise: ,Nielen jednotlivci,
ale aj celé stdty dlhodobo Zili a Zijii na dih, ktory zrazu nemd kto spldcat. Aj ked'
sa zvdcsa hovori len o financnom ci ekonomickom rozmere tohto dlhu, aspon tak
alarmujiici a dlhodobo narastajiici je aj dlh vo sfére ekologickej, environmentdlnej,
socidlnej, kultirnej a etickej. Tdto situdcia dozrievala dlho, avsak ti, ktori mali
v rukdch moc, si pred riou zatvdrali oéi (Huba, M., Ira, V., Sugka, P. (eds.), 2011:
Cesty k udrZatelnejsej budiicnosti. GgU SAV a STUZ/sR, Bratislava).

Okrem komplexnej povahy tejto krizy a toho, Ze md aj vyznamny environmen-
talny rozmer, by sme mali prostrednictvom konkrétnych prispevkov upozornit
najmé na medzindrodny rozmer problematiky. Roky 2011 a 2012 st v tomto smere
v mnohom symbolické. Vlani sme si pripomenuli 20. vyrocie Dobrisskej konfe-
rencie ministrov zivotného prostredia regiénu Eurépskej hospodarskej komisie
OSN, ktord okrem starého kontinentu v sebe zahrna aj Severni Ameriku a azijska
cast byvalého Sovietskeho zviazu. Dobrisskou konferenciou sa zacala pisat histéria
procesu Zivotné prostredie pre Eurépu, ktorého dosial poslednym vrcholom bola
7. ministerskd konferencia v kazasskej Astane v septembri 2011. Pre nis je toto vy-
rocie dvojndsobne dolezité uz aj preto, lebo Zamok Dobfis sa nachddza na tzemi
byvalého Ceskoslovenska.

Dalsie vyznamné okrthle vyrocia pripadaju na rok 2012. Pred 40 rokmi sa ko-
nal prvy summit OSN na tému Zivotné prostredie ¢loveka v Stokholme a v tom
istom roku vysla legendarna Prva sprava Rimskemu klubu: Limity rastu, ktora
prostrednictvom matematicko-statistickych modelov upozornila na skuto¢nost,
7e neobmedzeny rast akéhokolvek druhu v obmedzenom priestore, ktory pred-
stavuje biosféra Zeme, je dlhodobo neudrzatelny.

A napokon, ked uz hovorime o vyznamnych okrahlych vyrodiach, v tomto
roku sme si pripomenuli 20. vyroc¢ie Summitu Zeme v Rio de Janeiro, ako aj 10.
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vyroc¢ie Summitu o (trvalo) udrzatelnom rozvoji v Johannesburgu. Dvadsat rokov
po Summite v Riu sa uskutoc¢nilo dalsie stretnutie svetovych lidrov — na tému: Zi-
votné prostredie a rozvoj s ndzvom Rio 20+. A Co sa tyka jednej z strednych tém
konferencie SKCH: vplyvu klimatickych zmien na obyvatelstvo, politiku a migra-
ciu, dovolim si parafrazovat Pavla Novacka: ,Klimatické zmeny sui v sui¢asnosti
najdiskutovanejsim a asi aj najkontroverznejsim globdlnym problémom. Vzhla-
dom na to, Ze zmeny klimy (Ci uz pévodu prirodného, alebo antropogénneho) sii ne-
smierne zloZitym javom, Zijeme vo velkej miere neistoty —,co sa deje, kto to spdsobil
a ¢o sa stane’..” (Novécek, P, 2010: Udrzitelny rozvoj. UP Olomouc, Olomouc)

Klu¢ovym pojmom v diskusii o zmendch klimy je tzv. sklenikovy efekt, ktory
vyznamnou mierou ovplyvnuji emisie CO,. V stcasnosti, je koncentracia CO,,
ktory sa uvolnuje pri spalovani fosilnych paliv (od roku 1850 sa takto dostalo do
ovzdusia uz cca 100 mld. ton uhlika), najvyssia za poslednych 420 ooo rokov. Me-
dzindrodny panel o zmene klimy odhaduje, Ze v priebehu 21. storocia by sa mohla
priemerna teplota Zeme zvysit az o 5,8 stupna Celzia. Ako indikator globalneho
oteplovania moze slazit skuto¢nost, ze 13 zo 14 rokov v intervale 1996 — 2009
bolo najteplejsich za uplynulych 160 rokov merani. To, ako bude tento trend tazké
zvratit, naznacuje i fakt, Ze vo svete sa stavia, alebo planuje 8oo — 1000 novych
tepelnych elektrarni.

Medzi o¢akavané a Ciastocne sa uz aj prejavujuce nasledky klimatickych zmien
patri: tstup ladovcov a zvy$ovanie hladiny mori a ocednov, nérast rozlohy pusti
a celkovej degraddcie pdd vysu$ovanim (desertifikdcia), zmena smeru morskych
prudov, nepravidelny nastup ro¢nych obdobi, vacsi vyskyt veternych burok a zo-
silnenie javu El Nino, zhor$end dostupnost sladkej vody, negativny dopad na pri-
rodné ekosystémy, polnohospodarstvo, zdsobovanie potravinami a nésledne i na
ludské zdravie. V neposlednom rade treba spomentt i zintenzivnenie migracie
ludi, zivo¢ichov a rastlin, a tym aj nérast poctu tych, ktori Ziji v absoldtnej chudo-
be. Verim, Ze vasa konferencia bude podnetnym stretnutim, plnym novych otazok
aj odpovedi, roznych scendrov aj odportuc¢ani do budicna.

Prof. RNDr. Mikulds Huba, CSc. (Vedecky pracovnik Geografického tistavu SAV
a predseda Vyboru NR SR pre pédohospoddrstvo a Zivotné prostredie)
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RASTUCI VYZNAM PREPOJENIA ROZVOJOVEJ POMOCI
A RIESENIA ZMENY KLiMY

Je pre miia velkou ctou a potesenim vystapit na tomto podujati za Ministerstvo
zahrani¢nych veci a eurépskych zalezitosti srR. A aj ked rezort zahranicia, priro-
dzene, nie je institaciou, ktord by sa zameriavala na riesenie klimatickych zmien,
pozvanie na vase podujatie ma potesilo najmé z dvoch dévodov. Tym prvym je
rastici vyznam prepojenia rozvojovej pomoci a klimatickych zmien. Druhym dé-
vodom je kontinudlna snaha Mzvagz zvysSovat verejnu informovanost a vzdeld-
vanie v globalnych témach, medzi ktoré patria aj boj proti negativnym dopadom
klimatickych zmien.

Zac¢nime prepojenim rozvojovej pomoci a klimatickych zmien. Mzvagz srR ma
pri poskytovani Oficidlnej rozvojovej pomoci zadefinované viaceré sektorové pri-
ority — schvélené vlddou v pétroc¢nej rozvojovej stratégii i v kazdoro¢nom Nérod-
nom programe. Boj proti klimatickym zmendm a ochrana zivotného prostredia st
dve z piatich prierezovych sektorovych priorit. To znamend, ze pri posudzovani
projektov, predkladanych slovenskymi subjektmi v rdmci grantovych kol, je za-
meranie na niektord z prierezovych priorit jednym z kritérii hodnotenia projektu.
Takyto pristup pri posudzovani projektov nie je nijak vynimo¢ny, naopak, zodpo-
vedd medzinidrodnym trendom. Sme totiz presvedceni, ze kazdy dobry rozvojovy
projekt prispieva svojim spésobom k ochrane zivotného prostredia, resp. k boju
proti klimatickym zmendm. Vplyv pritom mdze byt priamy — napriklad v pripade
rozvojovych projektov, podporujicich obnovitelné energetické zdroje, recyklova-
nie odpadu, zalesiiovanie a pod.; alebo nepriamy — cez zlepSovanie socidlno-eko-
nomického postavenia ludi v rozvojovych krajinach. Vo véeobecnosti totiz plati,
ze zhor$ujuca sa socialno-ekonomickd situdcia nuti obyvatelstvo k negativnym
zdsahom vo svojom okoli a prispieva tak k destrukcii Zivotného prostredia.

Ochrana zivotného prostredia a boj proti klimatickym zmendm uz davno nie
st vylu¢nou doménou ministerstiev s tymto portféliom. Klimatické zmeny maja
vyrazny dopad na $iroké spektrum oblasti a preto si boj proti klimatickym zme-
nam vyzaduje holisticky pristup. A to isté plati aj pre rozvojovi pomoc, ktorej
efektivnost je priamo umernd zvyS$ovaniu koherentnosti vlddnych politik a zdvisi
od spoluprdce jednotlivych rezortov. Poskytovanie rozvojovej pomoci je stéle in-
tenzivnejsie prepdjané s bezpec¢nostou, vzdeldvanim, ekonomikou, obchodom a,
prirodzene, gj so zivotnym prostredim. Jednym z ndstrojov, podporujicich takéto
prepojenie, je Koordina¢ny vybor oficidlnej rozvojovej pomoci na MzvaEez, ktoré-
ho ¢lenmi st zdstupcovia véetkych rezortov a institdcii, podielajtcich sa vyraznou
mierou na rozvojovych aktivitdch sr v zahrani¢i. Vybor je poradnym orgdnom

14



ministra zvaez, predsedd mu statny tajomnik rezortu zahranicia a zaobera sa
pripravou strategickych dokumentov v oblasti slovenskej Oficidlnej rozvojovej
pomoci. Prave koordina¢ny vybor je vhodnou platformou na prepdjanie proble-
matiky poskytovania rozvojovej pomoci a boja proti klimatickym zmenédm, aj ked
sa, zial, zatial na tieto ucely dostato¢ne nevyuziva.

Dobrym prikladom koherentnosti rozvojovej politiky a boja proti klimatic-
kym zmendm je medzindrodny finan¢ny nastroj Fast Start Finance, do ktorého
sa aktivne zapojilo aj Slovensko. Iniciativa vznikla v Kodani v roku 2009 a vyspelé
krajiny sa v rdmci nej zaviazali poskytnit rozvojovému svetu pomoc vo vyske 30
mld. usD v priebehu rokov 2009 az 2012 — so zameranim na znizovanie emisif,
rozvoj a transfer novych technoldgii i budovanie kapacit. Aj ked finan¢ny néstroj
pravdepodobne nedosiahne pévodne stanovenii métu, mozno ho povazovat za
jednu z najvyznamnejsich iniciativ, prepdjajicich rozvojovi pomoc a boj proti
klimatickym zmendm. Ani slovensky ciel, stanoveny na 9 mil. Eur, sa pravdepo-
dobne nepodari naplnit. Napriek tomu iniciativa primaila $tyri rezorty (zahranicia,
Zivotného prostredia, $kolstva a financif) k tzkej spoluprici, vysledkom ktorej
bolo viacero zaujimavych a uzito¢nych projektov. Fast Star Finance je in$pirdciou
i poucenim pre aktivity, ktoré bud na iniciativu nadvézovat po roku 2012. Je vak
dolezité, aby neslo len o formélne vykazovanie finan¢nych prispevkov a projektov,
ktoré by sa aj tak realizovali v rdmci iného programu.

Ako som spomenul v Gvode, jednym z dévodov, pre ktory som s potesenim
prijal pozvanie na konferenciu SKCH o problematike zmeny klimy, je to, Ze konfe-
rencia tizko zapada do snahy Mzvaez — podporovat aktivity rozvojového a global-
neho vzdeldvania. Slovenskd vlada ako prva z novych ¢lenskych krajin U schva-
lila v roku 2012 Stratégiu globalneho vzdelédvania. Rezorty zahranicia a skolstva,
maja ako gestori tejto stratégie ambiciu postupne dostat globélne témy (vritane
klimatickych zmien a rozvojovej pomoci) na vSetky trovne vzdeldvania na Slo-
vensku. K rozsirovaniu cielovych skupin nemalou mierou prispievaju aj aktivity
slovenskych mimovladnych rozvojovych organizicii, vratane Slovenskej katolic-
kej charity, za ¢o im patri velka vdaka. Zeldm organizatorom tspe$nu konferenciu
a ucastnikom podnetné stretnutia.

Ing. Peter Hulényi
riaditel Odbor rozvojovej a humanitdrnej pomoci (MZVaEZ SR)
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CLIMATE CHANGE IS A HUMAN SECURITY PROBLEM

Slovenia, although a young donor, is well aware of its own responsibility within
the scope of joint efforts by the international community to guarantee world sta-
bility, security and all-round progress.

The Resolution on International Development Cooperation of the Republic of
Slovenia until 2015, which is the key strategic document of Slovenia on interna-
tional development cooperation, defines key geographical priorities (the Western
Balkans Asia as the first geographical priority, Eastern Europe, the Caucasus and
Central Asia as the second geographic priority, and Africa as the third) and the-
matic priorities, whereby environment-protection deserves our utmost attention.

Climate change is a common concern for all humanity. Addressing climate
change requires coordinated global action, based on the principle of common,
but differentiated responsibility.

Within the context of a more general environmental aspect, coping with cli-
mate change and its effects is becoming an integral part of global development ef-
forts. With the Sustainable Development Goals being taken into consideration in
a general deliberations on the post 2015 development agenda, climate change and
disaster-risk reduction are becoming indispensable elements of or future work.

On political level, main focus of our work under the unrccc by cori8/cmr8
in Doha is to ensure a proper legal continuation under the second commitment
period of the Kyoto protocol with its mechanisms and feasible mobilization of
innovative and other long term sources of financing climate change.

We must now ensure that the momentum of efficiently building the global
agreement is kept during the negotiations in Doha. We all share responsibilities
to ensure sustainable climate for the future (limiting global warming to below
2° C both developed and developing countries need to step up their commitments
to reduce emissions.)

Climate change and climate variability are becoming greater and more worry-
ing with each passing year. Impacts of pollution, urbanization, land use, land deg-
radation interact with changing climate. All the existing environmental problems
will be set into a different context and could aggravate due to climate change. Cli-
mate change is not merely an environmental issue. It has implications on human
security (human health, food security, access to drinking water), economic and
social development as well as international security (conflict over scarce resourc-
es, loss of territory and border conflicts, climate induced-migration).

Climate threats are invariably water-related. Rising sea level, increasing wa-
ter scarcity as well as more frequent floods and hurricanes are all attributable
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to global warming. Improved management (including transboundary) of water
resources is imperative for alleviating the risk of climate change.

Some estimations indicate, that already today there are more than 4 billion
people threatened due to the high political instability caused inter alia by climate
change. Moreover, the magnitude and frequency of natural disasters and the ex-
tent of the slow-onset disasters is likely going to form an important migration
pattern in the near future.

As climate change is a global and extremely interdisciplinary problem, it is nec-
essary to share the knowledge among scientists and experts in different natural and
social sciences, among different global, regional and national institutions, dealing
with environment and society and among relevant un bodies, as well as efficiently
disseminate the information from scientists and experts to decision makers and
public.

There is generally accepted and shared opinion about strong interrelation be-
tween climate and security. Africa is most affected continent by climate change
and many conflicts there, namely in Darfur and West Africa, are connected with
lack of natural resources. Slovenia provides the majority of its development aid,
especially for Africa, through EU instruments, in particular through Community
budget and EDF.

Slovenia is fully committed to contribute in development aid to activities relat-
ed to coping with climate change, in particular to water and sanitation manage-
ment. Apart from already mentioned assistance through EU, Slovenia’s bilateral
aid to Africa is predominantly applied in close cooperation with the NGO’s.

It was in this context that the Slovenian Ministry of Foreign Affairs supported
the development education project of Slovenian Karitas / Caritas Slovenia (in co-
operation with Caritas Slovakia): “Towards the climate justice in developing coun-
tries with an emphasis on Sub-Saharan Africa”. The Ministry welcomes the imple-
mentation of projects jointly with Caritas organizations from different countries,
as such cooperation facilitates the implementation of larger and more prominent
projects. As a result, the efficiency is better, in terms of both funds and providers.

M. Sc. Stanislav Vidovic¢
Ambassador of the Republic of Slovenia in Bratislava
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DOSAH ZMIEN KLiMY

NA POPULACIU SUBSAHARSKEJ AFRIKY:

VIZIA CIRKVI A VYZNAM KAMPANI NA PRESADZOVANIE
SPRAVODLIVOSTI V RIESENI DOSLEDKOV ZMIEN KLIMY

Paul Ouedraogo

ABSTRAKT

Region Sahel je vystaveny jednému z najzdvaznejsich demografickych tlakov na
svete. Ekonomika tohto regionu spociva na polnohospoddrstve a chove dobytka,
ktoré spolu tvoria 30—40 % rocného hrubého ndrodného produktu a zamestnd-
vaju viac ako 8o % aktivnej populdcie. Vsetky oblasti cinnosti v regiéne Sahel st
vSak pod vplyvom klimatickych rizik. V tomto regione doslo v rokoch 2007, 2008
a 2009 k najvicsim a najhorsim zdplavdam za poslednych vyse 30 rokov. Situdcia sa
nezlepsila ani v rokoch 2011 a 2012. Medzindrodné spolocenstvo Caritas interna-
tionalis, ako aj ndrodnd charita Caritas Burkina Faso md viziu, ako pomocou pod-
pornych programov potravinovej pomoci a konkrétnych kampani méze napomoct
presadzovaniu (nielen klimatickej) spravodlivosti a rieSeniu negativnych désledkov
zmeny klimy v regione Sahel.

KLUCOVE SLOVA: potravinovd bezpecnost, region Sahel, Charita Burkina Faso, Ca-
ritas Internationalis, vizia Cirkvi, zmeny klimy, zdplavy, polnohospoddrstvo, po-
puldcia, klimatickd spravodlivost

ABSTRACT

The Sahel region is exposed to one of the most serious demographic pressures in
the world. The economy of this region is based on agriculture and livestock, which
together account for 30—40% of annual gross domestic product, the mentioned ag-
riculture and livestock employ more than 80% of the active population. All the
activities in the Sahel region are under the influence of climate risks. In 2007, 2008
and 2009, in this region occurred the largest and the worst floods for over 30 years.
The situation has not improved in the years 2011 and 2012. Caritas Internationalis,
the international community and national Caritas Burkina Faso has a vision by
supporting of food aid programs and specific campaigns can help to enforce justice
(not just climate) and in such manner to find the solutions to the negative impacts
of climate change in the Sahel region.
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KEY WORDS: food security, the Sahel region, Caritas Burkina Faso, Caritas Inter-
nationalis, the Church's vision, climate change, floods, agriculture, population, cli-
mate justice

UvVoD

Pod ,zmenami klimy“ rozumieme také zmeny klimy, ktoré sa priamo alebo ne-
priamo pripisuju fudskej ¢innosti a menia globélne zlozenie atmosféry, pri¢om sa
pripdjaja k prirodzenej variabilite a prirodzenym zmendm klimy pozorovanych
v priebehu porovnatelnych obdobi.

Vsetky oblasti ¢innosti v regiéne Sahel st pod vplyvom klimatickych rizik.
V rokoch 1970 a 1980 musel sahelsky regién celit velkym suchédm, ktoré zdvaz-
ne zasiahli nielen ekonomiku, ale aj ekosystémy tohto rozsiahleho geografického
priestoru zapadnej Afriky. V stcasnosti sa klimatickd zmena prejavuje narastom
rizika prudkych vetrov, zaplav a sucha... Sposobuje to globalne oteplovanie vy-
volavané zvy$ovanim koncentricie sklenikovych plynov v atmosfére. V tomto
regiéne doslo v rokoch 2007, 2008 a 2009 k najvac¢sim a najhorsim zaplavam za
poslednych vyse 30 rokov.

Podla Medzivlddneho panelu osN pre zmenu klimy (1pcc) prudké dazde a ni-
¢ivé zéplavy, ako aj viny hordcav sa tu budu objavovat najcastejsie v ramci celé-
ho sveta. Tieto udalosti budu z roka na rok intenzivnejsie a najma réznorodejsie.
V budtcich rokoch teda budeme svedkami protichodnych situacii, kedy bude ne-
pravidelne dochddzat k obdobiam sucha a extrémnych zrézok.

DOSAH ZMIEN KLIMY NA POPULACIU

Dosledky variabilnej a premenlivej klimy na ekosystémy sahelského regiénu do-
sahuju nevidané rozmery. Najviac zasiahnuté je polnohospoddrstvo: zniZovanie
kvality pody, pokles produktivity pestovania plodin, chovu domacich zvierat,
miznutie zdrojov vody. Pokles produktivity spdsobeny klimatickymi zmenami
stupnuje opakované potravinové krizy v tejto oblasti.

Ide konkrétne o:

+ Narastajici vyskyt extrémnych javov, ako st napriklad sucha a zéplavy, zacina
ohrozovat dosiahnutie cielov programu tisicrocia trvalého rozvoja (oMD).

+ Zmensovanie rozlohy zdrojov vody (pripad Cadského jazera).
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+ Znizovanie poctu druhov resp. mnozstva jeddl. Vo vac¢sine domacnosti sa jedava
iba raz denne.

+ Predaj/rozpredédvanie zvierat (najmé mensich prezavavcov). Sezénne stahovanie
stdd za pastvou.

« Masové stahovanie obyvatelov (najmd mladych) z tychto oblasti do vécsich sidel
a zlatonosnych oblasti za pracovnymi prilezitostami..

PRIKLADY EXTREMNYCH JAVOV V OBLASTI SAHEL A ICH DOSLEDKY

2005: 16. —22. augusta zaznamenali v Dakare 367 mm zrdzok, viacej ako polovicu
z ro¢nych priemernych zrdzok. Vznikli zdplavy v mnohych predmestskych sid-
lach a na $tatnej ceste ¢islo 1.

2007: Najnicivejsie zdplavy v zapadnej Afrike za 30 rokov, 33 obeti v Burkina Faso,
23 v Severnom Togu, 46 0oo vysidlenych osob, z toho 26 ooo v Burkina Faso
a 14000 v Togu. V Burkina Faso zaplavenych 17 689 ha obrobenej pddy, straty na
urode radovo 13 500 ton, na 55 priehraddch povolili hradze.

2008: Prudké dazde na nahornych plosindch stredného Toga znicili tisicky poli,
viac ako 30 000 domov a 6 priehrad, vysidlenych vyse 10 000 0sob, 20 obeti, 68 zni-
¢enych mostov vratane mosta pre $tatnu cestu ¢islo 1 v Amakpapé. Benin: znicenie
25000 ha potravindrskych plodin a 1204 ha bavlnikovych poli, cca 53 674 posko-
denych polnohospodarov. Skody boli odhadnuté na 9,4 miliard africkych frankov.

2009: prudké dazde a zéplavy v Burkina Faso: v Ouagadougou a okoli v roku 2009
zaregistrovali 1. — 2. septembra 263 mm zrazok, teda o 130 % viacej ako 9o percen-
til (ako horny decil, teda extrémne zrazky), Zivel sposobil skody vyse 150 ooo oso-
bdm a smrt 8 obetiam, bolo zni¢enych viacero mostov; v $tite bolo zaplavenych
celkove vyse 9 300 ha trodnej pddy.

POTRAVINOVA KRiZA V SAHELI V SEZONE 2011 — 2012

Nizke dhrny zrdzok v polnohospodérskych oblastiach v sezéne 2011 —2012. Po-
klesla vyroba a produktivita v oblasti Sahel (Mauretdnia, Niger, Senegal, Mali,
Burkina Faso, Cad); V Burkina Faso poklesla celo$titna hrubé produkcia obilnin

v sezéne 2011 — 2012 0 16 % V porovnani s vynosmi v sezéne 2010 — 2011.
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Podla ocHaA (Urad osN na koordindciu humanitdrnych zileZitosti) sa v potra-
vinovej neistote ocitli takéto poéty Iudi — Senegal: vy$e 850 000; Mali: 3 miliény;
Burkina Faso: cca 1,7 miliéna; Niger: 5,5 miliéna; Mauretdnia: vyse 600. V Cade
sa deficit obilnin v sezéne 2011 — 2012 strojndsobil. Dosahuje 455000 ton, ¢o je
jasnym signalom, ze v $tate vypukla potravinova kriza.

V regiéne Sahel je vySe 12 miliénov osdb trpiacich hladom. Tuto situdciu zhor-
$uje neistota a nasilné konflikty v severnom Mali, ktoré viedli k vzniku masivneho
prilevu ute¢encov do susednych statov (v sti¢asnosti je v Burkina Faso vyse 75 000
utecencov z Mali).

REAKCIA CIRKVI NA ZMENY KLIMY V REGIONE SAHEL

Pravidelne posudzuje dopad klimatickych zmien pracovnd skupina Caritas Inter-
nationalis pre regién Sahel, GTcis. Vypractuvaju sa akéné plany na zmiernenie do-
sledkov klimatickych zmien a moZnosti prispdsobenia tymto zmendm (OCADES
Caritas Burkina); Dolezitd je podpora a posilinovanie flexibility komunit (schop-
nost systému resp. skupiny absorbovat zmeny a poruchy a reorganizovat sa v za-
ujme integrovania tejto zmeny, pri¢om sa v podstate zachovd rovnakd funkcia,
$truktdra a identita, ako aj rovnaké schopnosti reagovania.)

Konkrétne programy pomoci v africkych krajinach:

Mali: EA 04/2012 MALL: Narodny program naliehavej pomoci pri potravinovej kri-
ze (Naliehavost a rehabilitdcia)

Niger: EA 09/2012 NIGER: Potravinova neistota (Naliehavost a rehabiliticia)
Senegal: EA 11/2012 SENEGAL: Potravinovd neistota (Naliehavost a rehabilitdcia)
Cad: EA 15/2012 TCHAD: Potravinové neistota (Naliehavost a rehabilitdcia)
Burkina Faso: EA-08-2012: Potravinova neistota (Naliehavost a rehabilitacia).

KONKRETNE KROKY ORGANIZACIE OCADES — CARITAS BURKINA FASO

Zabezpecenie flexibility komunit

Najdolezitejsi je pochopitelne veobecny ciel (EA-08-2012): prispiet k zlep$eniu
potravinovej bezpecnosti 7536 domdcnosti, ako aj vyzivy a zdravia 21500 stredne
a zavazne podvyzivenych deti vo veku o -5 rokov v 10 diecézach Cirkvi Bozej
rodiny v Burkina Faso. Dalej ide o axEs EA: Potraviny pre chudobné a ohroze-
né domdcnosti, lekdrska starostlivost, vyziva a potraviny pre podvyzivené deti
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vo veku o -5 rokov, podpora hospodérenia ohrozenych rodin, posiliiovanie ich
schopnosti hospodarit s irodou. Zavedeny bol program, zamerany na vyzivu spo-
lu s UNICEF od roku 2009.

Realizuje sa plan zdsobovania pitnou vodou, ozdravenia a presadzovania envi-
ronmentélnej vychovy od roku 2012. Bol spusteny zaciatok planu podpory inova-
tivnych technoldgii v zdujme potravinovej bezpeénosti regiénu Sahel (PATISAS).
Podporuje sa aj chov domdcich zvierat pre 500 domdcnosti v 5 diocézach, kde
existuje chov zvierat (EA-8-2012). Sleduje sa Transfer penazi v hotovosti (EA-8-
2012). Zabezpecené boli traktory na podporu polnohospoddrskej vyroby pre 572
domadcnosti (EA-8-2012). Vytvorila sa siet zavlazovacich zariadeni na urcitom
uzemi. Podpora a $kolenie pri vzniku samospravnych organizacii vyrobcov by
mala byt takisto dolezitou sticastou, rovnako ako aj Zakladanie obilnych bank;
Podpora a posiliiovanie schopnosti vyborov spravujicich obilné banky; ¢i Mikro-
pozicky a finan¢na podpora zardbajucim matkam.

Utast na aktivitdch sa realizuje v rimci podpory flexibility: 6. zasadnutie GTC1s
23. - 25. 2. 2012 vV Bamaku: ,Presadzovanie flexibility v regiéne Sahel. Zavéazok pre
Caritas?“ U¢ast na 7. zasadnuti GTCIS 8. - 10. 11. 2012 nasmerovala ndrodné chari-
ty a neziskové organizacie k téme: ,Flexibilny pristup v zaujme lepsieho predcha-
dzania a zmiernovania potravinovych kriz v regiéne Sahel*

Potreba spravodlivosti v rieSeni zmien klimy

Caritas Internationalis (c1) sformovala svoju stratégiu v oblasti spravodlivosti pri
rie$eni dosledkov klimatickych zmien okolo troch kld¢ovych otdzok:

Ako klimatické zmeny v sti¢asnosti zasahuji osoby v starostlivosti 1, najmé v naj-
chudobnejsich komunitéch, a ¢o sa d4 ocakavat v budiicnosti?

Ako moéze ucenie cirkvi riadit reakciu c1 na klimatické zmeny?

Co méze cI urobit v reakcii na tiito vyzvu na vietkych tdrovniach: oboznamova-
nie jej ¢lenov, $irenie programov, vypracovanie stratégii, ich obhajoba a kampane?
V ramci tohto postupu bol v roku 2009 vytvoreny dokument s ndzvom ,,Spravod-
livost v rie$eni problému klimatickych zmien: hladanie globdlnej etiky! c1 v iom
riesi teologické a praktické dévody pldanovania a obhajovania postojov organiza-
cie Caritas v oblasti klimatickych zmien.

Klimatické zmeny st problémom, ktory sa tyka nds vsetkych. Zasahujti do Zivo-
ta celej planéty. Zem a vsetky jej ekosystémy st drahocennym darom, ktory sme
dostali od Boha. Zoci-voc¢i svetovym krizam — ekonomickej, ekologickej aj vset-
kym ostatnym — sa musime usilovat zit spdsobom, ktorym prejavime nasu vieru,
nddej, ldsku k Bohu, ako aj tctu ku vSetkému, ¢o Boh stvoril.

22



Vo svete, ktory ma obmedzené prirodné zdroje, musime presadzovat taky spo-
sob zivota, ktory bude predchadzat zneuzivaniu Bozich darov, ktoré nam dal vo
stvoreni. Z tohto pohladu je potrebné, aby sme znizovali nasu zavislost od na-
rastajtcej spotreby energii, najmai fosilneho p6vodu. Priemyselne rozvinuté staty
musia stat na ¢ele tohto usilia, hlavne pokial ide o ich zodpovednost za niekolko
desatroci trvajuce hromadenie sklenikovych plynov (GHGs) v atmosfére Zeme.
Kumulativny efekt GHGs je jednou z vyziev, ktoré musime riesit na urovni politic-
kych rozhodnuti. Stavia pred nas aj otazku nutnosti modifikovat nase spravanie
v kazdodennom zivote — komunit aj jednotlivcov.

Vyzvy, ktorym celime, sa netykajui len technickych aspektov stojacich za kli-
matickymi zmenami. Etika, kultdra, viera a ndboZenstvo si podstatnymi stcas-
tami ndsho sposobu Zivota a treba ich brat do Gvahy, ak naozaj chceme uc¢inne
bojovat s problémom dosledkov klimatickych zmien a zarucit integralny vyvoj
ludstva. Iba spolahlivd humanna ekoldgia, ktora berie do uvahy nielen prava, ale
aj zodpovednost [udi voci sebe vzdjomne, ako aj vo¢i budiicim generdcidm, ndm
poskytne prostriedky na lepsiu starostlivost o zivotné prostredie. Dosahy ekono-
mickej krizy sa nesmu stat zdmienkou vyhybania sa konkrétnym krokom v pro-
spech ochrany Zivotného prostredia. Vyzvy stvisiace s klimatickou zmenou st
otdzkou spravodlivosti. Osoby, ktoré najmenej prispievali ku vzniku klimatickej
zmeny, pretoze zijui v menej rozvinutych oblastiach s nizkou priemyselnou pro-
dukciou, sd prvymi obetami, ktoré musia zndsat ich poésobenie. Musime chépat
ich problémy a zjednotit sa pri reakcii na ne. Musime priznat, ze klimatické zme-
ny mozu spdsobovat neopisatelné utrpenie a tazkosti, stivat sa prekdzkou integ-
rdlneho Iudského rozvoja a §kodit stvoreniu. Podporujeme uplatiiovanie novych
finan¢nych nastrojov, ktoré umoznia tymto problémom celit. Musime presadzo-
vat obnovitelné energie, ako aj formovat nézory, ktoré vedu k ekologickej zodpo-
vednosti v rdmci spolahlivej humdannej ekologickej buddcnosti.

ODPORUCANIA KONKRETNYM UCASTNiIKOM PROCESU

Vlddam Stdtov:

Zabezpecit spravodlivd delbu plodov hospodérskeho rastu;

Zaviest systém vc¢asného varovania pri zhromazdovani a $ireni spolahlivych in-
formadcii;

Dohliadat na regulovanie cien potravin s cielom zabranovat $pekuldcidm;
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Techickym a financnym partnerom regionu Sahel:

Vytvorit fondy rychleho zasahu pri naliehavych udalostiach;

Podporovat preventivne programy a rieSenie podvyzivy;

Posilnovat schopnosti ludi v tychto regiénoch flexibilne reagovat na situacie;

Mimovldadnym organizdcidm:

Vzdeléavat vyrobcov a v oblasti novych technik pestovania plodin (ochranné
hradzky na odvadzanie vody pri ranej vysadbe, pouzivanie vstupov a druhov, kto-
ré maju vysoké vynosy v rdmci strednodobého alebo dlhého cyklu);

Podpora chovatelom dobytka (vyZiva dobytka, veterindrna starostlivost, obcho-
dovanie s dobytkom a pod.);

Organizovanie kampani na ochranu zivotného prostredia ;

Populdcii:

Diverzifikovat zdroje prijmov;

Podielat sa na hladani rieseni a adapta¢nych stratégii;
Rozvijanie mechanizmov vzdjomnej socidlnej pomoci.

ZAVER

Co by sme mali mat neustale na mysli: Zem produkuje dostatok vyzivy pre svojich
obyvatelov. Aké predsavzatia aj vyzvy by sme si mali dat do budticna: Presadzovat
(nielen klimatickt) spavodlivost a najma solidaritu pri pristupe Iudi k potravindm.
Posilnovanie flexibility s cielom, aby obyvatelia regiénu Sahel mali dostojna ob-
Zivu.

Staty regiénu Sahel st schopné celit krize. Potrebujt iba zdroje na podporu
opatrenti, ktoré sa uz v teréne uplatnuju. Partneri, ktori budd investovat do flexibi-
lity, pontknu staitom subsaharskej Afriky ¢eliacim désledkom klimatickych zmien
vynikajicu prilezitost na to, aby reagovali samy a G¢innej$im spésobom na tazké
situdcie, ktoré musia prezivat.
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DETERMINANTY ZDRAVIA V SUB-SAHARSKEJ AFRIKE.
MOZNY IMPAKT NA ZDRAVIE DETI DO VEKU 5 ROKOV

Jdn Bodo

ABSTRAKT

V prdci sme si predsavzali pribliZit problém detskej morbidity ako celku a zamerat
sa na prvé Styri najcastejsie ochorenia deti vo veku do 5 rokov a ich mozny suvis
s prostredim, kultirou, lokalitou, teda vybranymi determinantmi zdravia. Islo
o respiracné ochorenia, maldriu, feko-ordlne prenosné ochorenia a morbilly. Prdca
pozostdavala z retrospektivneho zberu vidajov o incidencii nami sledovanych ocho-
reni v troch zdravotnickych zariadeniach a v troch rozdielnych lokalitdch vychod-
nej Afriky — Mihangu (Centrdlna Kena), Mapuordite (Juhosuddnska Republika)
a Kwale (Juzné pobrezie Kene). Incidenciu sme sledovali pocas obdobia roka 2009.
Pri Statistickom hodnoteni sme pouzili Chi- kvadrdtovy test (p<o,01) a Fisherov
exaktny test (n<s). Relativne pocty pacientov v jednotlivych kategoriach ochoreni
sme ndsledne porovndvali v dvoch osiach. Na osi lokality, kde sme sledovali Ci je
incidencia $pecifického ochorenia rozdielna medzi lokalitami a dalej osi obdobia,
kde sme sledovali sezonalitu, teda ¢i incidencia ochorenia vrdmci jednej lokality
vykazuje sezénne varidcie. Pre ticely nasej prdce bol vytvoreny logicky skérovaci
systém jednotlivych determinantov, respektivne skupin determinantov, na zdklade
vybranych kritérii. Nizke skore lokality bolo ndsledne porovndvané s redlnou in-
cidenciou ochoreni v danej lokalite za sledované obdobie vrdtane jej Stvrtroénych
kolisani. Redlna incidencia ochoreni bola porovndvand s klimatickym grafom pre
danti lokalitu. V prdci sme identifikovali vyrazné varidcie incidencie ochoreni tak
ako na osi lokality ako aj obdobia, kedy trimestrdlne varidcie vykazovali trendy
porovnatelné s prirodzenymi oscildciami klimy v rdmci roka. Predpokladdme teda,
Ze poveternostné podmienky a najmd ich prudké zmeny (prirodzené pri zmendch
roc¢nych obdobi) sii najvyraznejsim determinantom vplyvajiicim na morbiditu deti
vychodnej afriky na nami sledované ochorenia. Dalej sme identifikovali vyrazny
sivis skérovacie systému s incidenciou detskych ochoreni, najvyraznejsie vo vztahu
byvania, vody a sanitdcie s feko-ordlne prenosnymi ochoreniami. Socio-ekonomic-
ké a kultiirne determinanty sa ukdzali byt menej viznamné v ovplyniiovani morbi-
dity, no nevylucujme ich mozny vplyv na mortalitu.

KLUCOVE SLOVA: morbidita do 5 rokov veku, incidecia, sezonalita, determinanty
zdravia, Ketia, Juzny Suddn
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ABSTRACT

In this paper we resolved to bring the problem of child morbidity as a whole and to
focus on the top four most common diseases of children to 5 years and their possi-
ble relation with the environment, culture, location, thus selected determinants of
health. These were respiratory diseases, malaria, faecal-oral transmitted diseases
and morbilli. The work consisted of retrospective data collection on the incidence
of diseases in three hospitals in three different locations in East Africa - Mihangu
(Central Kenya), Mapuordit (South Sudanese Republic) and Kwale (South Coast
of Kenya). We observed the incidence during the period of 2009. The statistical
evaluation was made by Chi-square test (p < o0.01) and Fisher's exact test (n <5).
The numbers of patients in each disease category were then compared in two axes.
The first axis was the axis of the location where we studied whether incidence of
specific diseases varies between sites and secondly, the axis of the period where
we watched seasonality, and in such manner we were observing whether the in-
cidence of diseases shows a seasonal variation within one site. For the purpose of
our work was created logical scoring system of determinants, the groups of deter-
minant respectively, based on selected criteria. During the reporting period, low
score locations were then compared with the real incidence of diseases in this area
including the quarterly fluctuations. The real incidence of diseases was compared
with the climate graph for the particular locality. In this paper, we identified sig-
nificant variation in the incidence of diseases on the axe of location and on the
axe of period when the quarter variations showed trends comparable to natural
climate oscillations within the year. Therefore we assume that weather conditions
and especially the rapid changes (that are natural when talking about the change
of seasons) are the most prominent determinant influencing the morbidity of chil-
dren of East Africa on the diseases we have had been observing. Furthermore, we
identified a significant correlation of scoring system with the incidence of children
diseases, most notably in respect of housing, water and sanitation and faecal-oral
transmitted diseases. Socio-economic and cultural determinants have been shown
to be less significant influencing the morbidity, but we have not excluded its poten-
tial impact on mortality.

KEY WORDS: Morbidity to 5 years of age, incidence, seasonality, determinants of
health, Kenya, South Sudan
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UvVoD

Deti st najkrehkejsou komponentou nasej spolo¢nosti, kde tdaje o ich chorob-
nosti a umrtiach, st zrkadlom jej vyspelosti. O porozumenie vzorcov incidencie
ochoreni detskej populdcie do 5 rokov veku sa celosvetovo snazi mnozstvo od-
bornikov. Rovnako aj pre nds bola motividciou snaha objasnit tieto vzorce v snahe
o lepsie porozumenie vyskytu ochoreni a ulohy determinantov zdravia v tomto
procese a cielenej$ej intervencie. Prave z tychto dovodov sme sa zamerali na roz-
vojové projekty Slovenskej republiky vo vychodnej Afrike, kde morbidita a mor-
talita sledovanej vekovej skupiny stéle dosahuje smutné ¢isla. Zaznamenali sme
umerny pokles dostupnych prac so $pecifickostou krajiny ¢i populdcie, kde pre
Nairobskd slumovt populdciu prakticky neexistuji ucelené demograficko-zdra-
votnicke udaje, rovnako ako aj pre populdciu v najmlad$om $téte sveta, Juznom
Sudéne. Nase pdsobenie sme rozsirili aj na pobrezie Kene, v novorozbiehajicom
sa projekte Trnavskej Univerzity v Trnave, zameraného na podporu vzdeldvania,
vyzivy a zdravia populdcie deti do 5 rokov veku a ich matiek.

OBRAZOK 1:
Diihovy model
determinantov
zdravia

Zdroj: Dahlgren
& Whitehead,
1991

V préci sme si predsavzali priblizit problém detskej morbidity ako celku a za-
merat sa na prvé Styri najcastejsie ochorenia deti vo veku do 5 rokov a ich mozny
suvis s prostredim, kultarou, lokalitou, teda vybranymi determinantmi zdravia.
Tieto vplyvaju na celkové zdravie ¢loveka, ktoré ,nie je v dnesnej dobe chédpané
len ako absencia choroby, ale schopnost ¢loveka volne a spokojne interagovat sa
v spolo¢nosti, rodine, partnerstve vdaka harménii vnttornych ako aj vonkajsich
faktorov vplyvajucich na jeho dusevnu a fyzicka rovnovahu! (Mittelmark et al,
2004, S.143, volny preklad). Z tejto definicie je jasné, Ze determinanty zdravia sa
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Casto krat nachddzaji mimo systému zdravotnictva ¢i dosahu lekdra. Sme pre-
svedceni, ze liecit vzniknuté ochorenie je az druhou ¢astou intervencie smeruju-
cej k zdraviu. Je preto pre nds vyzvou zaoberat sa prave problematikou mozného
vplyvu determinantov zdravia na incidenciu detskych ochoreni do 5 rokov veku
v troch geograficky, socidlno-kultirne a ekonomicky odlisnych komunitach Afri-
ky. Sme presvedceni, ze liec¢it vzniknuté ochorenie je az druhou castou interven-
cie smerujucej k zdraviu. Tou prvou by mala byt prave identifikdcia preventivnych
opatreni, ktoré by zabranili rozvoju ochorenia.

Pre lepsie porozumenie $irsieho konceptu vnimania zdravia sme sa pri pisani
prace opierali o dihovy model determinantov zdravia — Dahlgren a Whitehead
(1991) (obr. 1).

Relativne pocty pacientov v jednotlivych kategdriach ochoreni sme v préci po-
rovnavali v dvoch osiach. Na osi lokality, kde sme sledovali ¢i je incidencia $peci-
fického ochorenia vyssia spomedzi troch lokalit v rdmci jedného roka ¢i trimestra
a dalej osi obdobia, kde sme sledovali sezonalitu, teda ¢i incidencia ochorenia
vramci jednej lokality vykazuje sezénne varidcie. Druhym krokom bolo zavedenie
logického skérovacieho systému jednotlivych determinantov respektive skupin
determinantov na zdklade vybranych kritérii. Kritéria sme vyberali na zaklade
horeuvedeného modelu determinantov zdravia (vid obr. 1), dalej na zdklade rele-
vantnosti, dohladatelnosti, aplikovatelnosti na dané lokality a dostupnej literatary.

Hodnotenie kritérii sme realizovali skérovacim rebrickom, kedy za najlepsiu
hodnotu, charakteristiku, boli udelené 2 body a najhorsiu o bodov. Pre zjedno-
dusenie a prehladnost préce sme jednotlivé determinanty rozdelili do niekolkych
navzdjom suvisiacich skupin:

Socio-ekonomické determinanty, zdravotnicka starostlivost
Kultirne faktory — systém edukdcie, gramotnost a rovnost pohlavi
Enviromentdlne faktory

Byvanie, voda a sanitdcia

Polnohospoddrstvo a dostatok stravy

VYSKUMNA VZORKA A PROSTREDIE REALIZACIE VYSKUMU

Sledovany stbor pozostaval z 19108 pacientov, z ktorych bolo 3629 vysetrenych
v Mihangu autorom tejto prace, 6179 preslo oTP a detskou ambulanciou v Ma-
puordite a 9300 pacientov bolo vySetrenych v Kwale. Vstupnym kritériom boli
vek pacienta nepresahujuci 5 rokov a ndvsteva jedného z troch nami sledova-
nych zdravotnickych zariadeni (Mihango, Mapuordit, Kwale) pocas obdobia od
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1.1.2009 do 31.12.2009. Vylucovacim kritériom bolo zdravé dieta, ktoré navstivilo
detska ambulanciu v rdmci poradne pre matky a deti, ¢i dieta absolvujiice povin-
né ockovanie.

ANALYZA UDAJOV

Autor pocas spomenutého obdobia posobil v Mihangu, kde data o jednotlivych
pacientoch zapisoval do klinickej knihy vy$etrenych pacientov, z ktorej neskor
informécie cerpal. Udaje z ostatnych dispenzarov bolo preto mozné ziskat len
retrospektivne na zdklade lokdlne dostupnych zbernych formuldrov — klinickych
knih. Databdza je zjednodusend na incidenciu ochoreni, kde jeden pacient pred-
stavuje jedno ochorenie (hlavnd diagnéza).

Zistend redlnu incidenciu v ¢ase a lokalite sme porovnavali s prirodzenymi
oscildciami pocasia podla klimatického grafu konkrétnej lokality a s nami zosta-
venym skérovacim systémom pre jednotlivé skupiny determinantov zdravia.

Pri $tatistickej analyze sme pouzili Chi-kvadratovy test a Fisherov exaktny test
(v pripade, ze pocetnost v jednotlivych porovnavanych skupinich bola mensia
ako 5) pre porovnanie proporcii.

VYSLEDKY

Zaznamenali sme vysokd mieru Statisticky vyznamnych rozdielov v incidencii
medzi jednotlivymi centrami v kazdej kategérii sledovanych ochoreni okrem
osypok (p < 0,01 az p < 0,001). MoZeme s istotou konstatovat, Ze nami pozoro-
vand incidencia detskych ochoreni vykdzala podobné trendy ako dostupna litera-
tara. V nasom subore ambulantych pacientov dominovali respira¢né ochorenia
(33—36 %), ¢o dobre koreluje s vysledkami, ktoré uvadza Brabin a to, ze viac ako
30 % deti je v rozvojovych krajindch prijatych na detské oddelenia s ARI vritane
pneumonie (Brabin, 2009, s. 454). Podla WHO spravy o vedtcich pri¢indch tmrti
detskej populacie < 5 rokov veku z roku 2004, ARI spolu s pneumoniou vedu reb-
ricek s 18 %, nasledované hnackovitymi ochoreniami a malariou. (wHo Highlights,
2007). Percentuélne vyjadrend morbidita jednotlivych ochoreni sa od mortality
na ich ndsledky moze lisit aj na zdklade viacerych faktorov prostredia — determi-
nantov zdravia. V subore nasich pacientov dosiahla morbidita na ARI najvyssiu in-
cidenciu (33 - 36 %), nasledovand maldriou (17— 32 %) a feko-ordlnymi ndkazami
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(7-30 %). Spomenuté vysledky morbidity vzhladom na velkost stiboru mézu byt
zov$eobecnené na danu populdciu.

Dalej sledované ochorenia, rovnako vynimajtic morbilly a komplikovant malé-
riu, vykazovali trimestrélne rozdiely v incidencii na $tatisticky vyznamnej tirovni.
(p < 0,01 azZ p < 0,001). Vzor, ktory tieto rozdiely zaznamnenali bol $pecificky
pre kazdd lokalitu. Napriklad v Mihangu sa nami sledované ochorenia v najvacsej
miere vyskytovali v druhom trimestri roku 2009 mimo komplikovanej malarie,
ktora mala celoro¢ne stabilny charakter pre podiel chronicity na klinickom obra-
ze a osypok, ktoré sme v Mihangu nezaznamenali (fab. 1).

TABULKA 1: Sezonalita ARI v nami sledovanych lokalitdch pocas jednotlivych tri-
mestrov roku 2009

Mihango Mapuordit Kwale
TR Diagnéza N % | Spolu N % | Spolu N % | Spolu
1 234 28 843 391 34 1141 722 28 2617
2 286 38 74.8 329 29 1123 426 26 1615
3 ARI 296 27| 1087 692 37| 1875 786 32| 2433
4 218 23 951 556 27| 2040 897 34| 2635
Spolu 1034 28 3629 1968 32 6179 2831 30| 9300

P hodnota < 0,001 < 0,001 < 0,001

TABULKA 2: Sezonalita hnackovych ochoreni v nami sledovanych lokalitdch pocas
jednotlivych trimestrov roku 2009

Mihango Mapuordit Kwale
TR Diagndza N % | Spolu N % | Spolu N % | Spolu
1 106 13 843 127 11 1141 79 3 2617
2 Hnackovité 141 19 748 41 4| 1123 183 1| 1615
3 ochorenia 125 1| 1087 112 6 1875 245 10| 2433
4 114 12 951 153 8| 2040 88 3 2635
Spolu 486 13| 3629 433 7| 6179 595 6| 9300

P hodnota < 0,001 < 0,001 < 0,001

V Mapuordite incidencia ochoreni stpala v prvom a tretom trimesti, zatial ¢o
v Kwale incidencia ochoreni viacmenej nevyrazne oscilovala, s najva¢$im prejave-
nim sa v prvom, druhom a $tvrtom trimestri. Rovnako, ako sme uvideli vyssie, aj
v tychto pripadoch sa daju zistené vysledky interpretovat na spektre celej popula-
cie deti do 5 rokov danej oblasti.

31



Nésledne boli identifikované determinanty s moznym efektom na dany stav.
Na priklade Mihanga je zretelne vidiet vyraznu diskrepanciu v chorobnosti na
feko-oralne prenosné ochorenia medzi Mihangom a ostatnymi populdciami.

(tab. 2)

TABULKA 3: Sezonalita intestindlnych parazitéz v nami sledovanych lokalitdch po-
Cas jednotlivych trimestrov roku 2009

Mihango Mapuordit Kwale
TR Diagnéza N % | Spolu N % | Spolu N % | Spolu
1 89 11 843 116 10 1141 24 1 2617
2 Intest. 175 23 748 115 10 1123 8 o 1615
3 parazity 184 17| 1087 68 4 1875 14 1| 2433
4 172 18 951 76 4| 2040 11 o 2635
Spolu 620 17| 3629 375 6 6179 57 1| 9300

P hodnota < 0,001 < 0,001 0,109

Zachyt ako ochoreni sprevadzanych hnackou tak aj intestindlnych parazitéz
je dvoj a viac nasobny v Mihangu v porovnani so sledovanymi zdravotnickymi
zariadeniami. Vo vyhodnoteni skére skupin determinantov zdravia, konkrétne
skupiny Byvania, vody a sanitdcie resp. Enviromentalnych faktorov sa Mihango
umiestnilo na poslednom mieste (tab. 4, 5).

TABULKA 4: Skore determinantov byvania, vody a sanitdcie

Byvanie, voda a sanitacia Mihango Mapuordit | Kwale
Typ najcastejsich obydli o bodov 1 bod 2 body
(plechovy, hlineny, hlineny s viacerymi izbami)

V meste (slum) ¢i dom so zahradou o bodov 1 bod 1 bod
Kvalita vodného zdroja o bodov 1 bod 1 bod
Sanitarne zariadenie (volna defekdcia, o bodov 1 bod 2 body

»latrino-sprchy*, latriny)

Spolu o body 4 body 6 bodov

Zaver (poradové miesto) 3. miesto 2. miesto 1. miesto

Dané zistenia s nakoniec obhdjitelné pri snahe o analyzovanie pricin neute$e-
ného stavu chorobnosti deti na feko-ordlne nakazy v skiimanej lokalite. Uvedené
tabulky ndm zodpovedaji na otdzku netimerne vysokej incidencii hnackovych
ochoreni ako aj ¢revnych parazitéz v Mihangu, no nevysvetluja jej $tvrtro¢né
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varidcie. Tieto, ako aj varidcie incidencii ostatnych sledovanych ochoreni sme

analyzovali az porovnanim s klimatickym grafom lokality.

TABULKA 5: Skdre eviromentdlnych faktorov

Enviromentalne faktory Mihango Mapuordit | Kwale
Priemerna ro¢na teplota 2 body o bodov 1 bod
Priemerna ro¢na vlhkost 1 bod 2 body o bodov
Hustota obyvatelstva na km? o bodov 2 body 1 bod
Kvalita vzduchu o bodov 1 bod 2 body
Pritomnost ploch stojacej vody v okoli — 1 bod o bodov 2 body
mocariny, jazera
Spolu 4 body 5 bodov 6 bodov
Zéver (poradové miesto) 3. miesto 2. miesto 1. miesto
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V pripade Mihanga bol vzostup incidencii respira¢nych ochoreni, pneuménie,
maldrie a feko-ordlne prenosnych ochoreni zaznamenany v druhom trimestri,
kedy rovnako dochddza aj k prirodzenej zmene charakteru pocasia v danej oblasti.
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DISKUSIA

Ako bolo uvedené v kpHs (Kenya Demographic Health Survey), aj v nasom stibo-
re pacientov sme zaznamenali len nevyrazné rozdiely v celkovej ro¢nej incidencii
ARI medzi mestskymi a vidieckymi lokalitami. No pri zamerani sa vylu¢ne na pne-
umoniu zistujeme zdsadné rozdiely v incidencii medzi Mihangom (8 %), repre-
zentantom populdcie mesta a Kwale s Mapuorditom (po 3 %). Tento fakt by sme
snad mohli ¢iastocne vysvetlit opit na zaklade pozorovania KDHs, kde uvddzajq,
7e mestkd populdcia ¢astejsie vyhladava lekédrsku starostlivost v pripade objavenia
sa kasla, kasla sprevddzaného dychavicou ¢i hortackou. Preto je mozné, podobne
ako gj pri incidencii AR, Ze ani incidencia pneumonie sa medzi troma centrami
nemusi lisit, no lisi sa najmé pristup k zdraviu danej populdcie. (KDHS, 2010)

Mapuordit, ako lokalita s najvyssou incidenciou AR1, dosiahol najnizsie skére
pre determinanty zdravia v kategdridch socioekonomickych, kultdrnych a de-
terminantov potravy a polnohospodérstva. Nase zistenia zodpovedajd preto vy-
sledkom KDHS z roku 2010, kde sa uvddza, ze incidencia ARI negativne koreluje
s mierou vzdelania (kultirne determinanty) a socio-ekonomického statusu matky.
(xDHS, 2010) Determinanty polnohospoddrstva a dostatku stravy sa tizko spaté
s prevalenciou podvyzivy ako faktora oslabujiiceho imunitu. Aj preto by sa niz-
ke skore v tejto kategérii mohlo podielat na vyssiej incidencii ARI v Mapuordite
(Olack B., 2011)

Mihango, ako lokalita s najvyssiou celkovou incidenciou pneumonie, dosiahlo
najnizsie skdre v kategériach enviromentalnych determinantov a faktorov byva-
nia, vody a sanitcie. Tato oblast ma najvyssiu nadmorskd vysku, najnizsiu prie-
mernd ro¢nd teplotu a vysokd hustotu obyvatelstva na km?. Tieto faktory spolu so
znizenou kvalitou mestského vzduchu a nizkym skére v kategérii determinantov
byvania sme identifikovali ako potencidlne sa podielajiice na zvysenej incidencii
pneumonie v danej lokalite.

Trimestralne varidcie ArRI dosahovali $tatisticky vyznamné hodnoty vo vset-
kych nami sledovanych lokalitaich. V Mihangu dosiahla incidencia ARI rovnako
ako pneumonia vrchol (peak) v druhom trimestri, v Mapuordite v tretom (tre-
tom a $tvrtom u pneumonie) a v Kwale v poslednom $tvrtom trimestri. Pri ana-
lyze grafu enviromentélnych charakteristik pre Mihango mézeme predpokladat
suvis zadiatku obdobia dazdov s pozorovanym peakom incidencie respira¢nych
ochoreni ako takych pre ochladenie sa klimy, zvysenie relativnej vlhkosti a vysoky
thrn zrazok pocas druhého trimestra. V Mapuordite rovnako pokles priemernej
teploty a nérast relativnej vlhkosti pre zvy$eny thrn zdrazok koreluje s vrcholom
incidencie respiracnych ochoreni, ktory sme zaznamenali v tretom, respektive
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v trefom a $tvrtom trimestri. V Kwale rovnako pozorovat peak incidencie v tre-
tom trimestri, respektivne v trefom a $tvrtom pre pneumoniu, ¢o by sme mohli
dat do stvisu s prichodom obdobia dazdov, poklesu priemernej teploty pocas tre-
tieho trimestra, no tieto parametre sa vo $tvrtom trimestri normalizujd. Zvy$end
incidenciu pneumonie vo $tvrtom trimestri si preto nevieme vysvetlit.

Podla Taffa patri k najcastej$im podnetom v marginalizovanych komunitdch
k vyhladaniu lekarskej starostlivosti najma pritomnost hna¢kovitého ochorenia
u deti do jedného roku zivota (2005) Incidencia feko-oralnych nikaz vykazova-
la v sledovanych suboroch $tatisticky vyznamné rozdiely ako v rdmci nami sle-
dovanych lokalit tak aj vo vSetkych trimestroch. Najviac hnackovitych ochoreni
sme zaznamenali v Mihangu (13 %) s peakom incidencie pocas druhého trimestra
(19 %), rovnako ako aj intestindlnych parazitéz (17 %) s rovnakym obdobim vrcho-
lenia (23 %).

Hnackovité ochorenia nevykazovali v rdmci lokalit stabilny vzorec incidencie,
kedze sa ich percentudlny podiel lisil oproti Mihangu dvojndsobne, s rozdielnym
zastipenim incidencie aj pocas jednotlivych trimestrov. Kym v Mapuordite do-
siahol vrchol v prvom trimestri , v Kwale zase v druhom respektive v tretom.

Ochorenie intestindlnymi parazitézami prebiehalo podobnym charakterom
ako vyssie v texte spomenuté hnackovité ochorenia. S najvy$sim podielom sa vy-
skytli v Mihangu 17 % s prudkym poklesom az na 1 % v Kwale. Tradi¢ne druhy tri-
mester bol v Mihangu s najvyssim vyskytom parazit6z (23 %), v Mapuordite sa po
10 % zachytilo v prvom a druhom trimestri. V Kwale sme pre diskrétne rozdiely
incedencie v ramci trimestrov nepotvrdili ich Statistickl vyznamnost.

Ako bolo uvedené vyssie, oblast Mihanga dosiahla najhorsieho skére u deter-
minatov byvania, vody a sanitacie a enviromentalnych determinantov. Na zdkla-
de nasich nélezov vysoko rozdielnych incidencii feko-ordlnych ochoreni medzi
Mihangom a ostatnymi lokalitami je jednodzna¢né, Ze musia existovat $pecifické
faktory, ktoré na takto vyrazne odli$nd chorobnost deti vplyvaja. Vzhladom na
etiopatogenézu feko-ordlnych ochoreni, znalost rizikovych faktorov napomdha-
jucich k ich $ireniu, poznanie situdcie byvania, zberu a manipulécie s vodou a fe-
kaliami u spadovej populdcie kliniky v Mihangu si myslime, ze prave nizke skére
v danej kategérii situdciu vysvetluje. N&§ zéver potvrdzuje aj sprava KpHs, kde sa
uvadza, Ze incidencia vodou prendsanych ochoreni stivisi najma s kvalitou zdroja,
sposobom akym sa s vodou nardba po jej ziskani, spdsobom narédbania s fekdlia-
mi a vzdelanim matky. Podobne ako sme uviedli v nasich vysledkoch, incidencia
feko-oralnych ochoreni vykazuje aj dla KDHS vyraznu sezonalitu (KDHS, 2010).
K rovnakym zdverom o vyzname vplyvu zdroja vody pouzivanej v domdcnosti,
narabania s nou a skladovania fekalii dospela Fakulta verejného zdravotnictva Ke-

35



nyatta Univerzity v Nairobi vo svojej sprave o rizikovych determinantoch vodou
sa prendsajucich ndkaz z roku 2010 (Simiyu S., 2010)

Mihango dalej skondilo najhorsie aj v kategérii enviromentéalnych determi-
nantov. Pri sledovani sezonality s porovndvanim grafu oscildcii vlhkosti, zdrdzok
a priemernej teploty v lokalite sme dospeli k zaveru, Ze podobne ako bolo uvede-
né pri ARI, vyssia incidencia vodou respektive feko-ordlne prenosnych ochoreni
v druhom trimestri moze vzhladom na zacatie obdobia dazdov, pokles priemer-
nej teploty a zvysenie sa vlhkosti stivisiet s enviromentalnymi faktormi.

Trimestralne variacie incidencie hnackovitych ochoreni a intestindlnych para-
zitéz v Mihangu sme popisali uz vyssie v texte. V Mapuordite vykazali vrcholy
incidencie iny vzorec ako to bolo pri ARI a pneumonie v tej istej lokalite. Vrchol
incidencie pri nich nastal tentokrat v prvom trimestri pri hnackovitych ochore-
niach a v prvom respektive druhom pri intestinalnych parazitézach. Z klimatic-
kého grafu pre lokalitu Juby (Juzného Suddnu) vyplyva, Ze pocas prvého trimestra
sa vyskytuje najteplejsie a najsuchsie obdobie z celého roka. V Kwale v obdobi
peaku hnackovitych ochoreni, teda druhom a tretom trimestri, prebieha obdobie
dazdov. Zatial ¢o v Mihangu a Kwale by sa mohol vrchol incidencii ochoreni dat
do stvisu s obdobim dazdov a vlhka, v Mapuordite sa zd4 byt stvis so suchom.
Naskytd sa preto moznost dal$ieho vyskumu v tejto lokalite na identifikovanie
faktorov, ktoré by mohli sposobovat tento rozdiel. Myslime si, no najma na zdkla-
de osobnej skusenosti autora, ze v Mapuordite v obdobi sucha pre velky nedosta-
tok vody v inak pocas zbytku roku fungujucich hlbokych studniach, sa tato stdva
nedostatkovou, ¢o nuti [udi vyuzivat zdroje menej vhodné na konzumaéciu, ako
kolekcie stojace vody, vodu z riek a jazier.

Sezonalita vyskytu maldrie a jej koreldcia s obdobym dazdov je uz dnes vo svete
bezne znama (WHO Malaria report, 2008). V uvadzanych lokalitdch sme tiez za-
znamenali sezénnost vyskytu. V Mihangu dosiahla nekomplikovand malaria peak
v druhom trimestri (33 %), komplikovant sme zaznamenali na pomerne stabilnej
rovnomernej trovni (4 %). V Mapuordite sme nekomplikovantt maldriu zazname-
nali pomerne rovnomerne v dvoch drovniach, s vrcholom v druhom a tretom tri-
mestri (18 % respektive 19 %) a platé v prvom a $tvrtom trimestri (12 % respektive
10%). V Kwale rovnako ako v Mapuordite boli zaznamenané dva vrcholy, no ten
vyraznej$i nastal v prvom (39 %) a tretom trimestri (24 %) a medzi tymito hod-
notami nastali pravidelné poklesy (18 % respektive 20 %). Rozdiely v incidencii

- sezonalita nekomplikovanej malarie dosiahla vo vsetkych lokalitdch Statisticky
vyznamnu uroven. Komplikovana malaria vsak dosiahla takd troven len v Ma-
puordite, s vrcholom incidencie v tretom trimestri. Jednym z moznych vysvetle-
ni stabilnej incidencie komplikovanej malérie v Mihangu by mohla byt pausalne
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vyssia hladina hemoglobinu krvi pacientov nasledkom vplyvu nadmorskej vys-
ky a s tym stvisiaca zvy$ena odolnost organizmu a predizenie inkubac¢nej doby
nékazy. Dosledkom uvedeného je mozné pripadné trimestralne rozdiely stierat
v dosledku chronickych nékaz s niekolko mesa¢nou inkuba¢nou dobou, ktorych
doba prepuknutia klinickych tazkosti nemusi korelovat s obdobim infikovania sa.

Kwale ako lokalita nedosiahla ani v jednej kategérii determinantov posledné
miesto, preto na zdklade nami zostavenych tabuliek determinantov zdravia tdto
incidenciu nevieme dat do stvisu.

V prislusnej kapitole venovanej maldrii sme popisali geografickil réznopocet-
nost ndkaz a vystupov liecby, teda miery mortality. Aj napriek tomu, ze sme sa
v tejto praci mortalite deti do 5 rokov veku nevenovali, autor pocas svojho poso-
benia v Mihangu (ambulantnom zariadeni) nezaznamenal ani jedno Gmrtie pa-
cienta, v Mapuordite s priemerom 6 deti za mesiac s peakom poctu amrti pocas
tretieho trimestra, co koreluje s incidenciou ako komplikovanej, tak aj nekompli-
kovanej malarie. V Kwale mortalita nebola do databaz zaznamendavana. Mozeme
v8ak vzhladom na zndme incidencie poznamenat, zZe aj napriek nizkej inciden-
cii maldrie v Mapuordite tito mala ¢astokrat maligny priebeh ohrozujuci zivot
pacienta. Do budicna by sme videli priestor venovat sa problematike morbidity
a mortality maldrie v Mapuordite.

Verime, Ze prave najnizsie skére Mapuorditu v kategdrii socioekonomickych,
kultirnych determinantov a polnohospodarstva / dostatku stravy méze mat roz-
hodujici vplyv na negativne vystupy liecitelnych infekénych ochoreni (mortali-
ta), aj pri pomerne nizkych incidenciach tychto ochoreni. Ako sme uviedli vyssie
v texte, podvyziva negativne vplyva na rekonvalescenciu uz v pripade infikova-
ného dietata respektive je potencujucim rizikovym faktorom napomahajicim
rozvoju komplikdcii. Karencia stravy najma v prvych dvoch rokoch zivota ma za
nédsledok nenapravitelnt $kodu na buddcom intelekte dietata, schopnosti zvladat
skolské povinnosti a neskor byt erudovanym rodicom. Mozno aj z tychto dévodov,
dalej pre nedostato¢né postavenie zeny a dietata v rodine, chybajticu infrastruk-
taru a sluzby pacienti prichddzaji do nemocnice v neskorych stadidch ochorenia.
Ako sme uviedli vyssie v stilade so zaverom Fosu, v takychto pripadoch, aj napriek
nie alarmujtcej incidencii morbidity m4 incidencia mortality podstatne hrozivej-
sie vysledky (Fosu G., 2009)

Morbilly predstavuju v niektorych $titoch sveta stile smrtelné ochorenie.
V spadovych oblastiach kde sme posobili sa vsak zdajua byt relativne neskodné pri
dodrziavani primarnej prevencie vo forme ockovania a suplementacie vitaminu
A pausélne na klinikdch pre matku a dieta. Aj napriek rozdielnej miere preocko-
vania populdcie sa v nami sledovanych lokalitach nevyskytli $tatisticky vyznamné
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pocty ochoreni na morbilly. V Mapuordite len so 17% mierou preockovanosti po
prvych rokoch od zadiatku oc¢kovania sa zaznamenala miera osypok podla ndsho
nazoru na mizivej Grovni aj vdaka nizkej hustote obyvatelstva na kmz, ktora ne-
napomdha v $iren{ a prenose ochorenia a zvyku obyvatelov nevyhladévat lekara
pri kazdom hortckovitom ¢i hnackovom ochoreni dietata. Aj napriek spomenu-
tému faktu mozeme odpovedat na jednu z nami stanovenych pracovnych hypotéz

— pausdlne ockovanie detskej populdcie MMR vakcinou vyrazne eliminuje inci-
denciu osypok.

ZAVER

V praci sme identifikovali vyrazné variacie incidencie ochoreni tak ako na osi
lokality ako obdobia, kedy trimestralne varidcie vykazovali trendy porovnatelné
s prirodzenymi oscilaciami klimy v ramci roka. Predpokladdme teda, Ze klima-
tické podmienky a najma ich prudké zmeny (aj prirodzené pri zmenach ro¢nych
obdobi) st vyraznym determinantom vplyvajicim na morbiditu deti vychodnej
Afriky. Dalej sme identifikovali vyrazny sdvis nami stanoveného skérovacie sys-
tému s incidenciou detskych ochoreni, najvyraznejsie vo vztahu byvania, vody
a sanitdcie s feko-oralne prenosnymi ochoreniami. Socio-ekonomické a kultarne
determinanty sa ukdzali byt menej vyznamné v ovplyviiovani morbidity, no nevy-
lu¢ujme ich mozny resp. aj vyrazny vplyv na mortalitu.
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HIV/AIDS, ENVIRONMENT AND CLIMATE CHANGE —
NEW CHALLENGES AND APPROACH TO THE EPIDEMICS

Jozef Suvada

ABSTRACT

HIV/AIDS is aggravated by poor environment. AIDS blossoms when opportunistic
diseases set in and immunity breaks down. Poor environment leads to epidem-
ics. Sanitation and waste management systems are poorly designed and operated;
hence risks to tuberculosis, malaria, and typhoid are multiplied. Malaria cases
were five times those of HIV in 2002. Malaria is reported to have killed more than 10
million people in the past 40 years and yet most parasites are immune to malarial
drugs. There are many infectious agents which spread and input on the HIV-in-
fected population correlate with environment and with climate change most of
them change the face and could cause danger to the HIV-infected but also general
population. Among the factors and behaviours mentioned by many authors as en-
couraging the spread of HIV/AIDS include social environments such as exposure to
globalisation, electronic media that distort local culture and values, gender vio-
lence, conflicts, distorted beliefs and information on HIV/AIDS and STDs.

KEY WORDS: HIV/AIDS, infectious diseases, climate change, environment, resist-
ance, poverty, development

INTRODUCTION

Identifying possible interrelation between climate and HIV/AIDS might seem at
first glance, far fetched. But is it really so? One might form a different option
after reading this paper. Sceptics might also think that such topic would have no
policy or programmatic relevance. When we centred on the concept of hotspots,
in which climatic factors can play an important role, it begins to be clear that
certain aspects of climate are useful within the framework of an Early Warning
Rapic Response System (firstly described by UNDP in 2004) for Hiv/AIDS. Thus,
early warning system for HIV/AIDS can produce synergies with other warning
systems, for example in agriculture and food security, which can also be climate
dependent. There has been published several papers focussing on agriculture and
its importance in HIV/AIDS epidemics, both in itself and in the context of rural
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communities. Following a bad crop, indebted farmers migrate to Access other
resources or, worse, can be driven to close their eyes on what can happen to their
children. Climate factors become important in such a context.

AIDS and climate change (cc) are two of the most important “long wave” global
issues of the recent past, the present and the future. They share similarities, in-
teractions, and present possibilities for a more united response. Yet these links
have received little analysis. This paper seeks to address that gap. It first focuses
on scientific issues, identifying major, minor, and speculative pathways by which
AIDs and cc are likely to interact. These interactions are, here, called the HIv and
Climate Change Complex (HAcc). The maximum impact of cc is in the future,
likely to occur decades after the peak incidence of Hiv. The severity of the HACC
will largely be determined by the temporal overlap of these ranges. The HAcc will
also have an uneven spatial distribution, modified by the regional impact of cc
and the regional epidemiology of A1Ds, each of which varies by physical and social
elements. Populations with currently high rates of H1v are the most vulnerable to
a worsening or prolongation of the epidemic due to cc. This places the people of
ssA at the greatest risk of the HAcc, though outside Africa populations in north-
east India and New Guinea may also be significantly impacted.

There is agreement that the most important pathway in the HAcc will be further
deterioration of regional and global food security. At the individual level, nutrition
is vital for good immune function, to reduce the risk of acquiring Hiv if viral expo-
sure does occur, and to slow the progression of HIV to AIDs and of AIDs to death. At
larger scales, population nutrition is important for good governance, by helping to
nurture and stimulate the “effective” demand populations need to reduce corrup-
tion and to more evenly distribute available resources. Any substantial decline in the
availability and intake of calories or micronutrients brought about by cc is likely to
increase poverty, impair learning and expand the number of migrants. The current
decline in global food security, partly attributable to cc, is already causing dispro-
portionate nutritional harm to migrants and otherwise impoverished populations,
some of whom experience AIDS. There is agreement that the second major pathway
of the HAcc is the cc-related alteration in the distribution of infectious diseases,
which interact with A1ps. Of these, malaria is the most important, due to its high
burden of disease (BOD). cc is projected to reduce malaria transmission in some
regions, which experience a comparatively low rate of HIv, both low and in the fu-
ture. This will reduce the beneficial impact to the BoD of A1Ds for these populations.
On the other hand, a large population with a high rate of H1V lives on the plateaus
of sub-Saharan Africa (ssA), an area as yet little affected by malaria. If the climatic,
eco-systemic and other factors for malaria transmission alter sufficiently in these
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plateau cities then the Hiv burden of this population is likely to be substantially
higher, and will also be worsened by increased poverty and greater food insecurity.

There are several other plausible biological pathways in the HAcc. Of these, the
relationship between cc, air pollution and immunity, and cc, heat stress and im-
munity are likely to be the most important. More speculative is the possibility that
that cc will harm infrastructure and governance on a scale sufficient to aggravate
and prolong the BoD of AIDs. Again, the population of ssa is judged to be at the
highest risk. This mechanism is plausible by interlinked pathways including more
extreme weather events and “natural” disasters, increased mobility and additional
migrants and refugees. These factors are also likely to aggravate gender inequali-
ties, increasing the frequency of transactional and coercive sex — pathways likely
to increase the BoD of AIDs among women and girls, via increased viral trans-
mission and reduced access to treatment and prevention. At the global level, cc
may exert an immense opportunity cost, diverting resources of the international
community away from public health, including from H1V, poverty alleviation, and
the other Millennium Development Goals (MDGs).

Suggestions for a future research agenda include the more accurate assessment
of the pathways within the HACc, and an improved conceptual understanding of
the linkages between conflict, behaviour, governance and values, environmental
factors including climate, and food production, and between each of these mac-
ro-elements and sea level rise. This would be the best done by an interdisciplinary
working group. Another research gap is the effect of cc on human behaviour,
including behaviour related directly to HIV risk.

AIDS has already killed tens of millions of people, while cc may dwarf this
number. Those concerned to reduce cc can apply many lessons learned by the
AIDS community. These include the need to challenge conventions and to seek
benefit for the poorest and the most marginalised — and to widen the cc move-
ment’s emerging engagement with intrepreneurs, philanthropists and prominent
personalities: tools instrumental in the growth of support for those with H1v. The
AIDS constituency can benefit from the experience of humanitarian programmes,
some of which already see AIDs and cc as cross-cutting issues.

Finally, a risk is perceived whereby a relatively privileged stratum of people
and interests argue that issues of global health and global social justice must be
put aside in the effort to pursue partial cc adaptation. This approach is highly
dangerous for global health and global social cohesion. It would also likely gen-
erate profound longer-term risks for currently privileged populations pursuing
this strategy. A stronger alliance between the A1Ds and cc communities will help
thwart the emergence of such a policy. A focus on the interconnections between
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cc, food security, AIDs, health in general and the links between these and the
MDGs is key to breaking out of this “either or” myopia.

EXPERTS FEAR CLIMATE CHANGE
WILL SLOW GLOBAL FIGHT AGAINST HIV/AIDS EPIDEMIC

Despite progress in slowing the global HIV epidemic, climate disruptions threaten
to undermine the gains in fighting this disease as parched land, wilted crops and
ethnic tensions converge in some parts of the world. According to the Joint un
Programme on HIV/AIDS (UNAIDS), 34.2 million people around the world were in-
fected with the disease in 2011, the most recent data available. Last year, the virus
led to 1.7 million deaths. Though the number of afflicted people is rising, the rate of
new infections is slowing down and infected people are living longer, in part due to
better education and more affordable treatments reaching those who need it. While
HIV still has no cure or vaccine, certain drugs can help manage the disease so that
infected people can live more productive lives, and can help reduce transmission.
However, some of this progress may be lost as the planet changes, with extreme
weather events and higher average temperatures cutting food security, creating ref-
ugee crises as people flee stricken regions and spread the disease. In 2009, Butler
co-authored a UNAIDs paper on the links between climate change and the virus.
“Populations with currently high rates of H1v are the most vulnerable to a worsening
or prolongation of the epidemic due to (climate change),” said the report. “This plac-
es the people of (sub-Saharan Africa) at the greatest risk... though outside Africa
populations in north east India and New Guinea may also be significantly impacted”
The relationship between climate change and Hiv is a little tricky. The human
immunodeficiency virus, or HIV, targets the body’s cellular defence systems and
causes acquired immunodeficiency syndrome (AIDs). It does not spread directly
through weather-related trends, like the way flooding leads to cholera illnesses
or the way West Nile virus infections correlate with higher temperatures. Rather,
HIV spreads mainly through risky behaviours like unprotected sex and intrave-
nous drug use, as well as from mother to child and through blood transfusions.

MIGRATION, POVERTY AND FOOD SCARCITY CAN SPREAD THE DISEASE

These behaviours can change as populations merge and disband, driven by fight-
ing over increasingly scarce water and arable land. As civil institutions break
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down, coercive sex and drug use can also increase, thereby enhancing HIV in-
fection risks, Butler observed. Severe heat, storms and floods stemming from
climate change can also destroy homes and livelihoods, harming people econom-
ically. Whether a cause or consequence of the disease, financial woes can then
exacerbate HIv. The poor are less likely to use prophylactics to protect themselves
from the disease and less able to afford the medications to keep infections in
check. Poverty is a very important magnifier of risk of AIDs.

WEAKENING DEFENCES AGAINST OTHER DISEASES

Other diseases that spread in relation to climate change can further harm Hiv
patients. Because the virus chips away at the body‘s defences, opportunistic in-
fections can strike when a person‘s immunological guard is down. Diseases that
a healthy person may shrug off can be fatal to people with a compromised im-
mune system, while deadlier illnesses like cholera and malaria are more likely
to afflict them. The recent and tragic experience with HIV/AIDS, particularly in
sub-Saharan Africa and South Asia, has shown how the activity of the otherwise
mostly dormant tuberculosis bacterium is much increased when the body's im-
mune surveillance is crippled by the human immunodeficiency virus. Researchers
are now concerned about these variables intersecting in regions facing war, fami-
ne, and refugees stemming from climate change and leading to food shortages.
Patterns have already emerged in some countries. We found a link between food
insecurity and opportunistic infections in Uganda, especially among vulnerable
children population (e.g. street children, children who have not been breast-feed-
ed). In addition, people facing losses stemming from climate change are more
likely to despair and resort to intravenous drug use, increasing HIV transmission.
However, cautioned that the link between food security and disease susceptibility
isn‘t always a sure thing, whether for H1v or for related opportunistic infections.
Indeed, undernourished people may be a less attractive milieu for many patho-
gens. After all, their objective is not to kill the weak and starving. Rather, they are
seeking, first, an ample source of nutrients and energy for replication and, second,
a host fit enough to pass on the next generation of pathogens to another human
host. Different manifestations of climate change can also have differing influence
on the virus. Desertification in central Africa could hasten the disease’s spread,
while increased rainfall in East Asia may slow it down, for example.

The best case would be the world stops thinking that we can just adapt to cli-
mate change and starts thinking we have to prevent it, as well, The same strategies
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that help people mitigate or adapt to climate change, such as reducing green-
house gas emissions and developing new agriculture techniques, could bolster the
fight against H1v. But for that to happen, policymakers have to understand that
there is a problem and properly deploy resources as sea levels rise, deserts creep
in and humanity moves. Drought doesn‘t necessarily mean famine, and it doesn’t
necessarily mean HIv.

HIV/AIDS AND ENVIRONMENTAL HEALTH INITIATIVES

Awareness of counselling and prevention of HIv/AIDS, including environment
health programmes to combat opportunistic diseases that are associated with
HIV/AIDS such as Malaria, TB, Cholera, Bilharzias, and sTis, have been initiated
at local government and donor supported projects. Such initiatives include the
Pangani Hydropower Project — PULIS — Initiatives which has been conducting
community awareness campaigns, lobbying and advocacy, research and training
through involvement of Village Health Workers (vHw) and Traditional Birth At-
tendants (TBs). Other interventions have included improved environmental san-
itation for combating sTIs, HIV/AIDs and other opportunistic diseases through
construction of the latrines, voluntary testing for H1v, improved maternal health
care, improving access to bed nets and condoms. Bottom up approaches applying
participatory community techniques are also used.

East African Community (EAC) has set up health, environment and natural re-
sources as independent sectors within the Directorate of Productive and Social
Sectors. Under health H1v/AIDs and Gender have been mainstreamed into all
EAC Regional level policies, strategies, projects and programmes in all EAC organs
and institutions. Sustainable environment management and economic utilization
of natural resources has been established. This includes promotion of sustainable
use and management of natural resources in order to conserve the environment.

Some studies noted that a safe and friendly environment is important for home
based care givers of non-hospitalised HIV/AIDs patients. They resolved that close-
ly working together both the environment and H1v/AIDs village committees had
a lot in common and could kill lots of birds with one stone. That is that when set-
ting local by-laws they could do so to encompass both environment and HIv/AIDs.
They realized that their livelihood activities had an effect on the environment and
consequently on health, including Hiv/AIDSs. For example, while gatherings and
camps for seasonal fishing and traditional initiations could cause food insecu-
rity, littering and poor sanitation could also lead to HIv/AIDs. Sited examples
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included circumcision and female genital cutting using shared and unsterilised
blades. They needed to create general awareness on environment surrounding
some traditions and beliefs such as embalming/washing of dead bodies, care of
the sick including pLwA, traditional birth attendants, polygamy for HIv control.
Direct impacts of HIV/AIDS on biodiversity include an accelerated rate of extrac-
tion of natural resources due to increased dependence on wild foods and wildlife,
medicinal plants, timber, and fuel wood. It also leads to decreased availability of
labour due to sickness and death within the villages and among conservation staff.
There is also depletion of human capital through loss of traditional knowledge
and skills (Tobey et al. 2005).

CHALLENGES ASSOCIATED WITH TRADITIONAL HEALING

Amongst the challenges reported in traditional herbal treatment include:
Increasing number of clients seeking services strain available resources; this may
create pressure on the plant resource base requiring for conservation and cultiva-
tion of medicinal plants.
Bulkiness of treatment material (roots, leaves, bark of trees, etc.).
Inadequate cooperation between modern health systems and the traditional.
Lack of adequate research on conventional evaluation criteria in treatment results.
While there is anecdotal evidence that traditional healers do bring relief to
people infected with HIv/AIDs, there is no confirmation so far that any of these
patients had been cured. Both the traditional healers and their patients, however,
believe the patients are cured of the disease. Such patients can be a potential for
spreading HIV on the belief that they have been completely cured of the H1v. Also
the current knowledge that H1v has not yet found cure may be refuted and hence
reduce abstinence among the non-infected people on the hope that they will be
cured by the traditional healing.

IMPACT OF CLIMATE CHANGE ON CHILDREN

Climate change presents a number of challenges in ensuring adequate levels of
well-being for children. A key concern for practitioners and policymakers is re-
ducing the current and future economic, social, human and environmental costs
of climate change, while ensuring that opportunities are fully capitalized on for the
benefit of current and future generations. Therefore, children’s unique vulnerabil-
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ities and their limited adaptive capacity need to be factored into climate change
responses and policy decisions. Compared to adults, children are more suscepti-
ble to adverse environmental conditions such as contaminated water, extreme heat
and floods, disease outbreaks, etc., and they also have fewer resources and means
to be able to independently respond to these conditions and care for themselves.

There is increasing evidence that many of the main causes of death for children,
such as diarrhoea, malnutrition and mosquito-borne diseases, are exacerbated
by climate change. Climate change is likely to also affect education by making it
more difficult for children to attend school. Gender inequality may increase, as
more parents may be inclined to keep the girls at home rather than send them
to school if their safety is perceived to be at risk in times of climate hazards. In
the face of reduced food security and incomes, parents can also withdraw their
children from school. This can result in more inequalities and the perpetuation
of inter-generational poverty. Child protection is also under threat due to loss
of livelihoods and socio-economic security, decreased social support networks,
distress migration, etc.

Climate change has serious implications for the availability, accessibility, equity
and quality of public service provision. Currently, many basic social services in
Cambodia lag behind national targets, norms and standards. Already wide gaps
are noted in the key cMDG rights, most of which concern basic social services.
Climate change could further widen the gaps in provision and worsen the situa-
tion of many children, pushing them further into the vicious cycle of poverty and
deprivation. Inequalities and disparities persist in basic social service provision
and outcomes.

Priority concerns voiced by the children include:

Lack of access to water and irrigation infrastructure, threatening livelihoods and
affecting food and income sources.

Insecure livelihoods, constraining access to education and exacerbating food dep-
rivation.

Floods, which create physical barriers to access schools and pose safety and pro-
tection challenges for children when travelling to school.

Risk of abuse due to families migrating for work and income because of increas-
ingly scarce food.

Insufficient participation in resource management decisions.

Climate change affects the realization of children’s rights in Cambodia with
damaging consequences, in particular for education, protection and participation:
Right to education: children spend more time in farming and non-farming activi-
ties (pumping water for the rice fields, etc.) and do not attend school.
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+ Right to protection: drought-induced child labour, poor health and exploitation
from some coping strategies, child labour in cultivation and processing of cassava,
fear for their safety.

+ Right to participation: children’s voices regarding resource management not heard.

Child-sensitive approaches need to inform both national poverty reduction
and sectoral policies and strategies, as well as to help improve local development
planning processes, including local disaster risk reduction plans and household
livelihoods strategies.

THE LINKS BETWEEN CLIMATE CHANGE AND AIDS

Based on the literature review of the interactions between A1Ds and cc, and based
on our knowledge of the separate literatures of A1Ds and cc we identify three im-
portant pathways which connect these two issues, which we call the HIv and cc
complex (HAcC). The main elements of this complex are shown in figure 2. Note
that the chart can be conceived as an entire system. All parts are connected, and
no simple fundamental cause or remedy exists, distinct from systematic reform.
In many cases causation between the different elements is bi-directional. Follow-
ing the literature review this abstract will focus on several important elements
shown in this chart. We first discuss food security (regional and global) and the
links between malaria and other cc sensitive diseases. Finally, we discuss HIv,
poverty, population displacement, employment, migration, refugees, gender ine-
quality, and governance and conflict.

Conceptual framework of main pathways discussed in this lecture. The chart
can be conceived as an entire system. All parts are connected; no fundamental
cause or remedy exists, distinct from systematic reform. In addition, we stress two
key points regarding the temporal and spatial distribution of the HAcc. The max-
imum impact of cc is in the future, but it is increasingly likely not only that the
maximum incidence but even the maximum impact of H1v has already occurred.

WHAT IS KNOWN FROM THE LITERATURE?

When reviewing the literature concerning the links between A1ps and cc Gommes
et al. noted that two then recently released substantial reports on cc and health
failed to discuss AIDs in any depth. This situation is just starting to change. For ex-

ample, in the cc and health literature, the review by Patz et al. makes no mention
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of HIv. The chapter concerning human health in the 4th recent report of the ipcc
describes how drought (and by implication) other forms of cc-associated food
insecurity increase the risk of acquiring and of dying from infectious diseases,
including, again by implication, HIv. The chapter also observes the synergism
between HIV and drought on nutrition. Its authors also allude to the HIvV and
cc complex (HAcc) when they note, that in Africa and Asia the future course
of the AIDs epidemic will significantly influence how well populations can cope
with challenges from cc, such as the spread of climate-related infections (vector-
or water-borne), food shortages, and increased frequency of storms, floods and
droughts. Lastly, they observe that cc, especially if rapid and intense, is likely to
delay progress in some regions towards achieving the Millennium Development
Goals (MDGs) targets, one of which is to reduce the incidence and prevalence
of HIv. There are many other papers which discuss emerging infectious diseases,
including AIDS.

In recent years the role of cc has frequently been mentioned in this lecture but
the HAccC is discussed rarely, if at all. Ebi et al. assess human health vulnerability
under different cc scenarios. They do not discuss HIV in their paper, but there is
little discussion of specific diseases, and the principles they discuss could readily
be adapted to examine the HAcc. Campbell-Lendrum and Woodruff consider the
BOD from cc. They cite the report by Gommes et al. (which specifically examined
an aspect of the HAcc) but they do not specifically discuss the HAcc. Instead, they
cite this report as supporting the observation that climate can influence a wide
range of diseases through multiple pathways. Similarly, consideration of the AIDs
literature also suggests that HAcc has received little attention. A rare exception to
the general rule of non-discussion of the HAcc is provided by Tanser et al. These
workers estimated an increase of 16—28% in person-months of exposure to malar-
ia in Africa by 2100, on the assumption that future climates fall within simulated
ranges, and they specifically commented on the link between H1v and malaria.
The most recent World Disasters Report, which focuses on aIDs, does discuss
some aspects of the HAcc. It speculates that the shape of the global AiDs epidem-
ic could be affected if cc causes significant population movement between areas
with significantly different HIv prevalence levels.

AIDS AND CLIMATE CHANGE

The distinctiveness of HIv is highlighted by several factors. One is its protean
clinical manifestation. Because the virus compromises the immune system, its
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victims present with a wide range of associated diseases, from “slim disease” to
pneumonia, Kaposi’s sarcoma and HIv associated dementia. There is an impor-
tant interaction between H1v and tuberculosis (TB), itself a disease with many dis-
guises and which in some cases may intensify in distribution because of a cc-re-
lated increase in crowding, poverty and an impairment of health services. Many
patients with HIv develop active TB. More cases of active TB are likely to mean
more transmission of this bacillus, to populations with and without H1v. This is
also of relevance because of the increasingly high rate of multi-drug resistant TB,
including among populations where HIV is common, such as in South Africa. In-
creased TB will exert an additional economic and public health burden.

H1V is well recognised to exert a profound social and economic effect in vul-
nerable populations, with or without co-existing TB, through its disproportionate
impact on young adults, including many who would otherwise be highly eco-
nomically productive. Though several other infectious diseases, including lower
respiratory illnesses (LRis), diarrhoea and malaria are also responsible for a high
burden of disability-adjusted life years (DALYs), these mainly affect young chil-
dren and infants. While it is well recognised that these diseases (especially ma-
laria) also impede economic development and cause profound human suffering,
their social and economic burden is lower than from AIDs in those countries with
a high incidence and prevalence of Hiv. MacKellar points out that, based large-
ly on the availability of cost-effective means of HIV prevention, the Copenhagen
Consensus of economists rated slowing the spread of HIVv as the highest-priority
intervention for sustainable development. MacKellar also points out that the spe-
cial status given to HIV was made explicit by the wHO Commission on Macroeco-
nomics and Health, which described the epidemic as a “distinct and unparalleled
catastrophe” requiring “special consideration” He further states that this view
was bolstered by the joint World Bank—International Monetary Fund Develop-
ment Committee (2003), which in a survey of global public goods identified HIV
control as an area “especially” in need of attention and action.

In addition, the defining characteristic of HIV — its immunodeficiency — may
have provided a pathway for the emergence of many other infectious diseases.
Jones et al. speculate that the emergence of HIV contributed to the high rate of
emerging infectious diseases, which they found peaked in the 1980s, the decade
in which HIv started to affect large numbers of people. Climate change might also
be considered another “charismatic” global problem. It too has protean manifes-
tations, including heat waves, changed distributions of insects and the diseases
they sometimes bear, altered patterns of drought and storm frequency and sever-
ity, sea level rise, increased oceanic acidity and changes to food security, through
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many pathways. Like AIDs, cc is increasingly recognised as likely to impair gov-
ernance and development on local, national and regional scales.

The A1Ds epidemic and cc share three other similarities. First is the lag between
impact and infection or in the case of H1v, initiation, and an ecological dimension.
The delay between HIv acquisition and diagnosis has served to obscure individual
and community recognition of the infectious nature of the disease and to foster
community confusion and denial. Similarly, the decades-long gap between the
recognition that the atmospheric concentration of GHG was altering and the ev-
idence for significant climatic change caused widespread uncertainty, and also
contributed to the powerful forces which deny the reality of cc, and which at-
tempt to discredit its proponents. Secondly, the HIV epidemic has important in-
ter-generational social consequences. In some cases the population pyramids of
nations have been altered, with far-reaching consequences.

Hundreds of thousands, or even millions of orphans have been raised by their
grandparents, people in turn whose own children died mainly of AIDs. If these or-
phans go on to acquire HIv then the supply of future grandparents will be much di-
minished, with uncertain but likely adverse consequences for the human capital as
the upcoming generation will have an insufficient social security network to rely on.

ANTIBIOTIC RESISTANCE AND ITS IMPACT ON PERSONS LIVING WITH HIV/AIDS

For more than half a century, antibiotic drugs have ensured that potentially
life-threatening bacterial infections are treatable. Today, however, more and more
bacterial infections fail to respond to antibiotic treatment. A federal task force
recently warned that antibiotic resistance is “a growing menace to all people” and
concluded that if nothing is done, treatments for common infections will become

“increasingly limited and expensive-and, in some cases, non-existent” Antibiotic
resistance poses a threat to everyone, but people living with HI1v/AIDs are at par-
ticular risk.

HIV is a viral rather than bacterial disease, so antibiotics cannot be used to treat
it directly. But because the virus disrupts the body’s own disease-fighting immune
system, antibiotics critical for treating patients infected with HIv. In addition,
many of the therapies used to treat HIv suppress the body’s own infection-fight-
ing white blood cells. In those persons who do not receive effective treatment
for the HIV virus, the virus generally leads to Acquired Immunodeficiency Syn-
drome (AIDS). AIDS is a fatal disease characterized by numerous bacterial, viral
and fungal infections, certain cancers, nutritional wasting and/or deterioration
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of the central nervous system. Although many Hiv-related infections only occur
in the advanced stages of the disease, bacterial infections can occur at any time.

Bacterial pneumonia and Salmonella foodborne infections are particularly
common problems for AIDS patients. Bacterial pneumonia is often the first sign
of HIV. When caused by penicillin-resistant bacteria, the mortality rate for Aips
patients is approximately 7.8 times higher compared to infections caused by bac-
teria that are fully or even partially sensitive to penicillin.

HIv-infected patients are also at greater risk of developing serious foodborne
bacterial infections. In the 1980’s, persistent infection with Salmonella was iden-
tified as one of the infections defining A1Ds. Unlike healthy persons who usually
require no therapy for Salmonella, AIDs patients need to take antibiotics daily to
prevent recurrent infection of the bloodstream (septicemia). Several other bac-
terial infections also plague these patients. Worldwide, bacterial infections are
a principal cause of death in AIDS patients, with antibiotic-resistant infections
posing a particular threat. Protecting the efficacy of these antibiotic drugs is crit-
ical in maintaining treatment options for these infections in persons living with
HIV/AIDS. Although careful use of antibiotics can result in the emergence of an-
tibiotic-resistant bacteria, inappropriate use greatly accelerates this process. The
more often bacteria are exposed to antibiotics, the more resistant they become.
Because bacteria reproduce rapidly, these antibiotic-resistant bacteria can spread
efficiently. Unlike higher organisms, bacteria can transfer DNA to other bacteria
that are not their offspring, and even to members of completely unrelated bacte-
rial species. In effect, bacteria can teach one another how to outwit antibiotics.

Antibiotic resistance carries a significant economic toll as well as a medical one.
The congressional Office of Technology Assessment calculated that resistance in
just six types of bacteria increased hospital treatment costs by $2.7 billion as of
2006. Few new drugs are now in the pipeline, and any new antibiotics will be
considerably more expensive than existing ones; the research and development
costs for a new drug may top $8oo million, while prescription costs are likely to
far exceed those for older, generic medicines. Although the misuse of antibiotics
in human medicine has been well publicized, less attention has been paid to the
serious overuse of antibiotics in agriculture. By one estimate, 80 percent of all
antibiotics and related drugs (antimicrobials) sold in the United States are used
in livestock production. The lion’s share-roughly 70 percent of the total-are fed
to healthy farm animals to promote growth and prevent diseases that would oth-
erwise result from the unsanitary conditions found in overcrowded agricultural
facilities. About half of those drugs are identical or closely related to medicines
used in treating humans.
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Because of the growing health crisis of antibiotic resistance, which could ren-
der these “wonder drugs” useless in treating infections, the American Medical
Association now opposes the routine feeding of antibiotics to healthy farm ani-
mals. The American College of Preventive Medicine, the American Public Health
Association, and the World Health Organization have taken similar positions.
A National Academy of Sciences report estimates that eliminating all such uses
in poultry, cow, and swine production would cost Us consumers only about $5
to $10 per person annually. The Centres for Disease Control and Prevention has
observed that “decreasing inappropriate antibiotic use is the best way to control
resistance.” Key steps in doing so include adoption of policies aimed at ending the
inappropriate use of antibiotics in agriculture, as well as continued implementa-
tion of programs to educate patients, parents and physicians about the need to
use antibiotics more sparingly.

HIV AND CLIMATE CHANG COMPLEX

They argued that the widespread food crisis in sub Saharan Africa (ssa) in the
early 2000s could not be fully explained by the region’s periodic droughts (wheth-
er or not the frequency or severity of these droughts is changing). Instead, they
proposed the high prevalence and incidence of HIV as an overarching reason to
explain these changes. They suggested that the AIDs epidemic accounts for why
many households are facing food shortages and have difficulty recovering from
droughts. They identified four new factors: (1) household level labour shortages
due to adult morbidity and mortality and a rise in numbers of dependants; (2)
loss of assets and skills resulting from increased mortality; (3) the burden of care
for sick adults and children orphaned by AIDs; and (4) vicious interaction ex-
ists between malnutrition and Hiv. We agree that these feedbacks and links are
highly plausible connections between H1v, regional agricultural productivity, and
regional food security.

According to the 1pcc, there have also been several important climatic changes
in ssa in recent decades. These include increased inter-annual rainfall variabil-
ity since 1970, with higher rainfall anomalies and more intense and widespread
droughts. In some parts of southern Africa (e.g., Angola, Namibia, Mozambique,
Malawi and Zambia) a significant increase in heavy rainfall events has also been
observed together with evidence for changes in seasonality and weather extremes.
These changes are consistent with anthropogenic cc, and it is likely that these
trends will intensify. Thus, while much of the recent deterioration in food security
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in ssa is attributable to “new variant famine” it is likely that a part is also attrib-
utable to cc. Global food insecurity is also of increasing relevance to these issues.

There are many problems and threats to regional food security, but among
these the role of cc is increasingly recognised and steadily expanding. Any fall in
regional agricultural productivity is of concern. Direct consequences include pov-
erty among farming populations, and high food prices, hunger, undernutrition,
fatigue and impaired immunity amongst the general community. Food insecurity
can easily trigger food riots and, if prolonged, political unrest and population
movement, as migrants search for employment and to secure remittances for the
population remaining at home. Undernutrition can help lock in poverty. Such
factors — worsened poverty, undernutrition and population displacement — are
likely to increase the burden of HIV among populations which harbour the virus,
and whose norms, customs and culture increase the risk of transmission. Lack of
food can also enhance gastro intestinal side effects of some ARvs, and may thus
inhibit proper treatment.

Many African countries are projected to experience a fall in cereal production
potential because of cc. Over 85 million people are already undernourished in
Africa. Over the past 30 years, rain across the Sahel has declined by 25%, contrib-
uting to hunger and conflict, from Niger to Darfur and across to Somalia. Most,
if not all, of sub-Saharan African (SSA) countries, however, operate well below
their existing production potential because of a range of factors, mainly political
and economic. These countries could potentially increase their food production
with improved policies and practices — the extension of the “Green Revolution”
to rural Africa.

CLIMATE CHANGE, INFECTIOUS DISEASES AND AIDS

Climate change is predicted to alter the distribution of several parasitic and vec-
tor-borne infectious diseases. In turn these changes will alter the epidemiology
of HIv, and vice versa. Changes in temperature and rainfall patterns, including
increased variability of rain, are increasingly being observed in Africa, including
in parts of the African highlands.

Though multifactorial, and controversial there is growing consensus that these
shifts are implicated in the more frequent outbreaks of epidemic malaria which
have been observed in several parts of Africa in recent years). Populations tradi-
tionally free of malaria are at particular risk, due to their immunological naiveté.
Millions of people currently live in the plateaus and mountains of sub-Saharan
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Africa, largely unaffected by malaria, but with a high rate of H1v. While there are
also some parts of Africa which may experience a lower rate of malaria due to
cc in the main they also experience a lower rate of H1v, due to different norms,
customs and behaviours.

An important interaction exists between HIv and malaria, itself a leading cause
of lost DALYs, ranked as having the fifth highest BoDp among the infectious diseas-
es, and responsible for about one third of the BoD of HIv. A harmful interaction
between malaria and HIV was first reported in multigravid pregnant women in
the late 1980s. Since then, after initially conflicting studies, evidence has accumu-
lated of a biologic and clinical interaction between H1v-1 infection in adults and
children on malaria. In malaria-endemic ssA approximately 25 million women
become pregnant each year. The vast majority of these women will have survived
earlier episodes of malaria, and thus have some immunity. However, during preg-
nancy, this immunity wanes, thus enhancing the risk of infection with malarial
parasites, including the most severe strain, Plasmodium falciparum. This interac-
tion is bi-directional. That is to say, while HIV worsens malaria, untreated malaria
infection can increase the H1v viral load. Children born to mothers co-infected
with HIv and malaria are at a higher risk of placental malaria and adverse birth
outcomes. Unfortunately, it is still uncertain if malaria infection increases the
probability of mother to child transmission of Hiv. Tanser et al. concluded that
there is a potential increase of 16—28% in person-months of exposure to malaria
in Africa by 2100, on the assumption that future climates fall within simulated
ranges. They argue that this is also of concern because of social conditions and
inadequate health infrastructure are likely to facilitate this rise, compounded by
deteriorating malaria control programmes and possible links between HIv and
malaria.

In summary, cc is likely to increase the burden of malaria in some parts of Afri-
ca, and this is likely to worsen the impact of Hiv. However it is still unclear whether
this will directly increase HIV transmission (i.e. from mothers with HIv and malar-
ia to children). In those parts of ssa with a high prevalence of H1v the BOD of ma-
laria will also be higher. If the ccs enough to enable malaria transmission in dense-
ly populated highland cities, which are currently mostly malaria free, then the total
BOD will be more than from malaria alone, due to this interaction with HIv.

It is well understood that that infection with some parasites and infectious
agents other than malaria can also exacerbate or accelerate the progression of
HIV infection. Some of these co-infections are also sensitive to cc. For example,
leishmaniasis, a parasitic disease transmitted by the bite of sandflies, is an in-
creasingly common cause of death in AIDs patients in parts of Asia, Europe and
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Africa where the parasite is present. Changes in climate and other environmen-
tal conditions may alter the distribution of the sandfly (Phlebotomus spp.) host,
potentially increasing the risk of co-infection of HIV patients in new areas. Sim-
ilarly, in China, infections of schistosomiasis appear to be increasing, after many
years of success with control programs. This may be linked to cc, as distributions
of the snail host of Schistosoma japonicum appear to have moved northward,
correlating with warmer winter temperatures. Evidence suggests that infection
with Schistosoma spp. can also increase the susceptibility and progression of HIV.
There is a considerable overlap of parasitic and other infectious diseases with HIV
in many developing countries, particularly in Africa.

Infections caused by soil-transmitted helminths are the most common infec-
tions in the world and they weaken the body’s resistance to other diseases, yet
little research has been done on the effect of climate sensitivity in them. However,
these organisms have a free-living larval stage, dependent on temperature, rainfall
and soil moisture for survival. Variations in these climatic parameters may thus
allow worms to survive in new areas. The KwaZulu-Natal area of South Africa has
a higher prevalence of hookworm on the coastal plain, attributed to temperature,
soil type and rainfall, but prevalence decreases as altitude increases. This distri-
bution may alter, if the climate becomes warmer and wetter in the higher areas.
HIV may interact differently in patients with no inherited immunity to helminths
and other pathogens.

The third major pathway which we identify as operant within the HAcc is the
most contentious and difficult to demonstrate. This concerns the complex multi-
directional inter-relationships between cc, poverty, inequality, governance, mi-
gration, conflict and other social phenomena. We regard this area as an important
topic for ongoing research.

In many developing countries women become infected with HIv at younger
ages than men. The disproportionate lack of education available to women and
girls in many cultures is both a manifestation and powerful contributor to female
vulnerability, including, in some cases, to the acquisition of H1v. In its simplest
form, girls are often removed from school, (especially in developing countries)
to care for sick family members, or to take the role of a deceased or incapacitat-
ed older woman. This lack of education then restricts their future educational
and economic prospects. Knowledge about H1v is an important means by which
women can protect themselves from the disease. In contrast, little general ed-
ucation, especially one in which functional literacy is not attained, reduces the
capacity for further self-education, including for health education.
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Poor education also reduces individual and community receptivity to many
forms of modern knowledge, and this likely includes the means of transmis-
sion and prevention of HIv, especially where this knowledge clashes with “com-
mon-sense” cultural beliefs transmitted by respected individuals or groups. In
turn, poor education and the resultant privileging of traditional beliefs slow the
dissemination of new ideas and values, thus ensuring that older beliefs are trans-
mitted to future generations. While in many cases reverence for ancient beliefs
and values is socially protective, this is not always so. Some ancient beliefs can
help to perpetuate cycles of poverty, disease and discrimination, including against
women and girls.

CONCLUSION

Establishing linkages between H1v and AIDs in its maturity stage and the Environ-
ment is a new research area. There is surely that much of the communities and
families are doing in trying to cope with the epidemic, including increased use of
herbal remedies. More needs to be done to try and document best practices on
the linkages between the two. In the biodiversity conservation sphere, there is
too much emphasis on preservation and protection compared to promotion of
benefits to communities involved in the conservation initiatives. There is need
to balance the act to allow the surrounding communities have visible short and
medium term benefits.
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KLIMATICKA ZMENA — AKTUALNA VYZVA PRE VYSKUM
A MONITORING EXOTICKYCH KARANTENNYCH SKODCOV

Peter Fedor & Oto Majzlan

ABSTRAKT
Prispevok predstavuje nové vyzvy fytosanitdrnej starostlivosti v suvislosti so Spe-
cifickymi fenoménmi klimatickej zmeny a relevantnych synergickych efektov na
infiltrdciu niektorych exotickych karanténnych skodcov s invaznym potencidlom.
Vyznamny potencidl pritom spociva v systémoch umelej inteligencie, ktoré na bdze
vybranych morfometrickych premennych umoziiujii promptnii a spolahlivii de-
tekciu rizikovych elementov a tak znizujii rizikd vyznammnych ekonomickych strdt
v sektore polnohospoddrstva.

KLUCOVE SLOVA: klimatickd zmena, karanténny skodca, Thysanoptera, umelé ne-
urénové siete

ABSTRACT

The contribution is oriented on the challenges of new plant health care in the rela-
tion to specific phenomena of climate change and relevant synergies effects on the
infiltration of some exotic quarantine pests with invasive potential. Significant po-
tentialities are in the systems of artificial intelligence, which on the basis of selected
morphometric variables allow rapid and reliable detection of risk elements and
thus reduce the risk of major economic losses in the agriculture.

KEY WORDS: climate change, quarantine pest, Thysanoptera, artificial neural Net-
works

UvoD

Este v 80. rokoch 20. storocia povazovali mnohé vedecké kapacity skoré pocho-
penie fluktuaé¢nych cyklov obzvldst nebezpeénych polnohospodarskych skodcov
za nie velmi redlne, pretoze do hry vstupovala synergia nespocetného mnozstva
faktorov. Demekologické aspekty tohto fenoménu, teda cykly neskutoc¢ne dlhej
latencie, sprevddzanej dynamickou prograddciou, rapidnou kulmindciou a re-
trogradaciou boli vzdy $pecifikom invaznych skodcov z radu Caelifera, postupne
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sa odokryli aj mnohé ekologicko-fyziologické interakcie tychto rytmov, no pre
nds — skor aplikovanych prirodovedcov, boli vzdy najcennejsie informacie o ini-
cia¢nych algoritmoch, o dynamike a pravidelnosti tychto javov, o limitujacich
faktoroch prostredia, ktoré sa mézu sumérne a komplexne transformovat do in-
dika¢nych vzorcov, tak délezitych pri prevencii v environmentélnej ¢i polnohos-
podadrskej praxi. Skuto¢nostou totiz zostdva, ze tento nezvycajny model populaé-
nej fluktudcie vyzaduje nezvycajné opatrenia.

Az aplikdcia modernych $tatistickych metéd podciarkuje nahle zmeny poca-
sia a klimaticktl zmenu ako takd ako hlavny determinant popula¢nych vykyvov.
Len strohé porovnanie akejsi koincidencie popula¢nej hustoty, teploty a zrazok je
znac¢ne zmito¢né, premnozenie $kodcov do istej miery koreluje s malou ladovou
dobou 16. a 17. storocia, naopak, nizka denzita bola zaznamenand najmé v tep-
lom a vlhkom 12. storoci, no detailnejsia Statistickd evaludcia poukazuje na silné
interakcie vylu¢ne pri nizkych teplotdch a jej hodnota sa blizi k nule s oteplova-
nim. Rovnako, negativnu koreldciu medzi fluktuaciou $kodcov a teplotou mozno
demonstrovat osobitne pocas rokov s intenzivnymi zrazkami. Ale az osobitny
predikény tzv. ARIMA model, ktory berie do tvahy viac klimatickych prediktorov,
teda okrem teploty a zrazok aj vyskyt dlhodobejsich suchych periéd a zaplav s ko-
varidtom casu pod¢iarkuje vyrazné interakcie medzi pocasim a fluktudciou hmy-
zu smerom ku naru$eniu energo-materidlovych tokov ekosystému. A to je iste
zavazny postulat aj pre eurépske podmienky. Désledky masivneho premnozenia
niektorych patogénnych druhov majud totiz zretelné dosledky na celé spektrum
oblasti Zivota ¢loveka: od
problémov pogkodenia az uplnej destrukcie polnohospodérskej produkcie a na-
sledne regiondlneho hladu, predovsetkym vsak v rozvojovych krajinach, cez
narusenie homeostdzy a homerhdzy polnohospodarskej krajiny (aspekt ochrany
a vyuzivania krajiny) az po
vyznamné ekonomické straty v sektore polnohospodarstva.

KLIMATICKA ZMENA A NOVE FENOMENY V BIODIVERZITE SLOVENSKA

Vplyv klimatickej zmeny na biotu v stredoeurépskom regiéne dosial nebol jed-
noznaéne analyzovany. Siroky komplex faktorov biotického aj abiotického razu,
prirodného ¢i antropogénneho povodu posobi ako celok, spréva sa ako systém
a len tazko dovoluje analyzovat jednotlivé komponenty osobitne. Synergické
posobenie celého spektra ¢initelov v ekologickych systémov pravdepodobne ani
v budicnosti nedovoli jasne deklarovat jednozna¢ny impakt klimatickej zmeny na
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$truktiru a dynamiku bioty. Paralelne s oteplovanim a aridizéciou, teda fenomén-
mi pomerne lahgie sledovanymi klimatolégmi v rdmci ich $tandardnej metodicke;j
vybavy, pdsobia v prirode aj dalsie faktory v mensej ¢i vddsej miere prepojené.
V mnohych pripadoch posobia stcasne a efekt kazdého z nich je len parcidlny.
V tychto intencidch mozno interpretovat niektoré priklady sirenia druhov na Slo-
vensku, ked popri uz deklarovanom impakte klimatickej zmeny zohrava dolezita
ulohu gj cely rad prirodnych (prirodzenych) (napr. fluktudcia) ¢i antropogénnych
¢initelov (napr. globalizicia obchodu, zmeny v charaktere polnohospodarstva,
nové dimenzie cestovného ruchu).

Viaceri autori uz v minulosti poukdzali na niektoré atributy vplyvu klimatic-
kych zmien na biologicktl rozmanitost (napr. Orszdgh et Orszdghovd, 1995, Mayj-
zlan, 1995, Stepanovicovd, 1995, Fedor et Majzlan, 2000). Nérast priemernej roc-
nej teploty vzduchu ako aj evapotranspirdcie a sibezne pokles relativnej vlhkosti
vzduchu na Slovensku na jednej strane zodpovedaji globalnym trendom oteplo-
vania, na druhej strane sa vsak skuto¢ny a prakticky obraz ich efektov prejavuje
najmé na lokélnej, prip. regionélnej Grovni. Fedor et Majzlan (2000) tak poukézali,
ze aridizacia v Podunajsku, v niektorych konkrétnych pripadoch nahridzand az
dezertifikaciou, je na zdklade klimatologickych tidajov celkom opodstatnend a jej
pritomnost vedecky podlozend. Zvys$enie priemernej ro¢nej teploty vzduchu zna-
mend nasledny narast vyparu z pddy a vegetdcie, ¢o sa celkom prirodzene prejavi
v intenzivnom vysu$ovani.

Vplyv klimatickych zmien na biodiverzitu od jej niz$ich trovni az po oblast
struktiry a dynamiky ekologickych systémov je neustale v merite vyskumu. Ram-
covo mozno ich prejavy ocakévat vo viacerych dimenzidch (vratane spolo¢enské-
ho sektora), napriklad ako:
zavlecenie novych druhov patogénov a ich vektorov, vratane karanténnych skod-
cov v oblasti polnohospodérstva a lesnictva,
infiltracia novych druhov parazitov a ich prendsacov v oblasti ludského zdravia
a zdravotného stavu hospodarskych zvierat,
obohatenie bioty o nové druhy s negativnym potencidlom pre zachovanie ekolo-
gickej stability (napr. invdzne dreviny) v rdmci celého radu zlozitych mechaniz-
mov konkurencie, predacie, parazitizmu, atd.,
zmeny v diverzite a potencidli polnohospoddrskych plodin a lesnych drevin
v ramci hospodarskej ¢innosti,
prenikanie novych druhov synantropnej bioty, v niektorych pripadoch s negativ-
nymi dosledkami pre zdravie ¢loveka (jedovaté druhy, vektory ochoreni).
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Vo vsetkych pripadoch je vsak opét nutné zdoraznit synergicky efekt niekto-
rych paralelnych javov, tplne nezdvislych alebo priamo sprevadzajucich klimatic-
ké zmeny, predovsetkym:

globalizacia obchodu najmé s biologickymi komoditami (zavleéenie polnohospo-
dérskych skodcov),

nové trendy cestovného ruchu (zavlecenie novych druhov parazitov a ich vekto-
rov),

zmeny vo vyuzivani krajiny a jej potencidlu (napr. zostepriovanie a zarastanie by-
valych polnohospodarskych ploch),

zmeny v eurépskej legislative (napr. kontrola kaddverov),

zvy$end miera chovu exotickych zivocichov (najma terariovych a akvériovych).

V priebehu poslednych rokov sa do popredia dostdva niekolko konkrétnych
pripadov v zmendach biologickej rozmanitosti na Gzemi Slovenska, ktoré do is-
tej miery mozu suvisiet s globalnymi klimatickymi trendami. Opét je vSak nutné
zdobraznit aj synergické pdsobenie paralelnych javov. Zintenzivnenie cestovného
ruchu z kvantitativneho (pocet navstev zahranicia) ale aj kvalitativneho (navstevy
vzdialenejsich exotickych krajin) hladiska sa podpisalo na zavleéeni niektorych
elementov s tropickym a subtropickym rozsirenim. ,Ndhodny*“ transport v bato-
zine obycajne vyusti do thynu zivocicha, ktory sa na podmienky mierneho pasma
nedokdze dostato¢ne adaptovat. Paradoxne, prave z dovodu klimatickej zmeny
a nastupu miernejsich zim, existuje napriklad evidencia o prezimovani viacerych
jedincov balkdnskeho druhu Euscorpius carpathicus na Devinskej Kobyle. Priro-
dzene v tejto suvislosti je nutné podciarknut vedomé vypustenie druhu z terarif
do volnej prirody.

Postupné prenikanie ,juznych” elementov do Strednej Eurépy do istej miery
moze suvisiet s aktudlnymi klimatickymi trendami. V mnohych pripadoch, napr.
u Lycosa singoriensis, Mantis religiosa, Oecanthus pellucens, je vsak pre uspes-
né obsadzovanie novych lokalit na tizemi juzného Slovenska nutné aj paralelné
zostepnovanie krajiny, ktoré sa prejavuje vo formovani vhodnych ekologickych
podmienok druhu.

Osobitnou kapitolou ostdva zavlecenie patogénnych druhov, ktoré sa v mi-
nulosti na Slovensku mohli objavit, ale v dosledku studenych zim bud zahynuli,
alebo prezivali v izolovanych refugiach urbanizovanej krajiny. Klimatické zmeny
mozu podporovat ich prezivanie vo volnej prirode, resp. ispe$ntt migraciu medzi
povodne izolovanymi populdciami. Osobitny zretel je nutné klast na synantropné
druhy (napr. Blattaria), viznamné z medicinskeho a hygienického hladiska.
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PATOGENNE ORGANIZMY A POTREBA ICH MONITORINGU

Mesta a urbanne celky st z hladiska fauny $pecifické vo vsetkych parametroch.
Vyskum a ekologické studie fauny miest maji obrovsky prakticky vyznam. Lud-
ské sidla poskytujit vhodné podmienky pre existenciu réznych druhov zivocichov
povodne Zijucich vo volnej prirode. Koexistencia zivoc¢ichov a ¢loveka je predo-
vsetkym podmienend ich ekologickymi narokmi, a to najmé na klimu a biotop.
Skleniky, zahrady, budovy predstavuji pre mnohé Zivé organizmy nové ekolo-
gické niky. Klima, substrit, rastlinstvo, potravnd ponuka a $truktdra urbannych
celkov mesta vo velkej miere ovplyviiuje druhova skladbu fauny. Domy a ich
steny produkuju vyssiu teplotu nielen pocas vykurovacieho obdobia, ale aj pre-
hrievanim stavebného materidlu a komunikacii v letnom obdobi, a tak vytvaraju
vhodné podmienky pre termofilné druhy Zivoc¢ichov. Na druhej strane pomerne
vysokd sorp¢nd schopnost murov a omietok vytvéra dobré podmienky pre hygro-
filné druhy. V meste st zna¢ne zmenené aj svetelné podmienky, ktoré tak isto
vyrazne ovplyviuji druhovt skladbu, spravanie, ale i zivotné cykly zivoc¢ichov
a hostitelskych rastlin. Takto $pecifické podmienky zohrdvaju ddlezita tlohu ako
potencidlny zdroj $irenia patogénnych organizmov do volnej prirody v procese
aktudlnych klimatickych zmien.

Hoci sa negativny impakt klimatickej zmeny v oblasti infiltrcie $kodcov v pol-
nohospodarstve a lesnictve prejavuje postupne a casto len v ndznakoch, uz v su-
¢asnej dobe mozno vnimat cely rad rizik. Monitoring patogénov in s.l. poukazuje
na nové trendy vo vyvoji rozmanitosti tychto druhov na tzemi Slovenska. Ustred-
ny kontrolny a sku$obny tstav polnohospoddrsky, do ktorého kompetencie tato
problematika spadd, sice v tomto zmysle vyvija aktivity, predbezné vysledky stu-
dia niektorych taxénov (napr. Thysanoptera) véak naznacuji ndrast problémov
v budicnosti. Globalne obchodovanie s biologickymi komoditami, napr. okrasny-
mi rastlinami, vedie k vyraznym rizikdm introdukcie skodcov z exotickych krajin
(najmi s cirkumtropickym rozsirenim), ktoré v podmienkach mierneho pdsma
prezivali v minulosti zasadne len v sklenikoch. Nérast priemernej ro¢nej teploty
a zmiernenie zimy v8ak predstavuje hrozbu prezimovania druhov vo volnej pri-
rode a tak aj zvy$enia negativneho impaktu na hostitelské rastliny. Isté indicie po-
skytuje celé spektrum vedeckych $tadii (napr. Fedor et Varga, 2007, Varga, 2008).

V intencidch klimatickej zmeny je teda nutné vykonat dostato¢nd pripravu
do najblizsich rokov s cielom minimalizdcie moznych rizik. Problémom sucas-
ného stavu zostdva sporadi¢nost a autonémnost Gdajov, bez akychkolvek kom-
plexnych prepojeni a praktickych vystupov. V oblasti vybranych skodcov existuje
na tizemi Slovenska, resp. Ceskoslovenska len pomerne malo ddajov v stvislosti
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s aktudlnymi ekologickymi a socioekonomickymi trendami (aridizécia, globali-
zdcia). Koncom 8o-tych rokov boli zaznamenané infiltracie niektorych novych
druhov strapiek (Thysanoptera), ¢asto s cirkumtropickym rozsirenim, ktoré v ur-
bannom prostredi (predovsetkym sklenikoch) nachadzali vhodné nahradné pod-
mienky pre existenciu. Pelikdn (1989) studoval vyskyt druhu Frankliniella occiden-
talis, ktory bol do Ceskoslovenska zavle¢eny sklenikovymi rastlinami Saintpaulia
ionantha. Rovnakd situdcia sa objavila aj v pripade inych $kodcov rastlin napr.
strapky Gynaikothrips ficorum (Pelikdn, 1991), ktord bola k ndm introdukovand
z Kuby a prvykrat sa objavila v sklenikoch v Opave a v Brne. Pritom v mnohych
pripadoch ide o oficidlne karanténnych skodcov rastlin, monitorovanych organi-
zciou EPPO v rdmci Eurépskej tinie

Problém klimatickych zmien a vyznamu polnohospodarskych a lesnych $kod-
cov sa premieta nielen v prepracovanosti metéd monitoringu ich rozsirenia
a $kodlivého posobenia, ale aj do platnej pravnej upravy na nirodnej i medzina-
rodnej (eurdpskej) urovni. S uvedenou skuto¢nostou bezprostredne suvisi potre-
ba, resp. povinnost monitoringu predmetnych druhov ako sti¢asti preventivnych
opatreni. Jeho uspesnost je pozitivne ovplyviiovand tzkou spoluprdcou zodpo-
vednych kontrolnych organov a nimi poverenych osob s odbornou verejnostou
(vedecki pracovnici zamerani na jednotlivé taxonomické skupiny). Pravda, tato
oblast ponima pomerne $iroké spektrum fytopatogénnych organizmov, ktoré
z priestorovych dévodov nie je mozné predostriet v celej svojej komplexnosti.

Problematika zavlecenia a invézii niektorych druhov hmyzu ako polnohospo-
darskych skodcov je na Slovensku aktudlna predovsetkym na miestach, ktoré po-
skytuja jednotlivym druhom sekundarne no stile vhodné ekologické podmienky.
V pripade tropickych a subtropickych elementov ide najma o skleniky a féliovniky.
Tie predstavujd osobitny typ urbannych, resp. kultdrnych biotopov, obyvanych
charakteristickymi zoocenézami, ktorych $trukttra vac¢sinou velmi tzko zévisi od
druhovej skladby pestovanych rastlin.

Ustredné postavenie v oblasti rastlinolekérskej starostlivosti a monitoringu
$kodcov na tzemi Eurdpskeho spolocenstva, aj v stvislosti s negativnym impak-
tom globalnych klimatickych zmien, ma Eurdpska a stredozemskd organizdcia
ochrany rastlin (European and Mediterranean Plant Protection Organization

— EPPO). Je to medzivlddna organizdcia zodpovedna za eurdpsku koopericiu
v ochrane rastlin v eurépskom a stredozemskom regiéne. Sticasne zastava tlohu
ako regionalna organizdcia pre Eurépu pod Medzindrodnou konvenciou ochrany
rastlin (1ppc). Zalozend bola v roku 1951, so sidlom v Parizi. Povodne mala 12 ¢le-
nov, v su¢asnosti zahfna 49 ¢lenskych krajin, vratane sr. V roku 2006 publikovala
EPPO zoznam $kodcov odportcanych na pre regulaciu ako karanténnych skodcov.
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V zozname A1 st karanténne $kodce nepritomné v danej oblasti. V zozname A2 sa
nachddzaju karanténne skodce pritomné v danej oblasti, ale malo rozsirené a pod
oficidlnou kontrolou. Préve $irenie karanténnych $kodcov podporované rastom
priemernej teploty patri medzi najvyznamnejsie rizikd najblizsich rokov.

V tychto intencidch je nutné podciarknut zakladné ciele do najblizsich rokov:
Zhodnotenie druhového spektra skodcov v polnohospodarstve, lesnictve a sadov-
nictve s osobitnym zretelom na karanténne $kodce (napr. Thrips palmi, Frankli-
niella occidentalis, Scirtothrips aurantii).

Identifikdcia rizikovych oblasti, prostrednictvom ktorych hrozi redlna alebo po-
tencidlna infiltrdcia patogénnych druhov na ostatné tzemie Slovenska aj vplyvom
globalnych klimatickych zmien.

Nacrtnutie zakladnych mechanizmov zavlecenia, invézie a infiltracie patogén-
nych druhov na tzemie Slovenska v zmysle navrhu prislusnych fytopatologickych
opatreni v legislativnej rovine, rovnako ako aj na praktickej Grovni.

Poskytnutie informacii eurédpskym fytopatologickym institiiciam, predovsetkym
EPPO, za u¢elom koordindcie spolo¢nej a komplexnej kontroly stavu polnohospo-
darskych skodcov v eurépskom aj svetovom meradle.

Nacrtnutie konsekvencii a vplyvov globdlnych trendov (globalizicia obchodu,
oteplovanie, aridizdcia) smerom ku $trukture a dynamike fauny patogénnych dru-
hov na tizemi Slovenska.

Vo vsetkych tychto pripadoch, ale osobitne v rovine prevencie pred negativnym
impaktom karanténnych patogénnych druhov, ktoré na nase izemie prenikaju aj
v dosledku jednotlivych fenoménov klimatickej zmeny, je vhodnym a efektivnym
rieSenim promptna detekcia druhov a i¢inny monitoring.

PROMPTNA A RELIABILNA IDENTIFIKACIA SKODCOV AKO NASTROJ PREVENCIE

Tradi¢né metédy identifikicie patogénnych organizmov, vratane karanténnych
elementov, sa uz tradi¢ne odvijaji od dichotomickych klucov, zohladiujicich
aktudlne taxonomické revizie a ¢oraz Castejsie koketujuice s paralelnymi moleku-
ldrnymi analyzami. Tak pri rade Thysanoptera, vyuziva fytosanitarna prax kluce
zostavené na baze charakteristickych znakov externej morfolégie hmyzu, predo-
vsetkym antenalnych a trofickych struktur, skeletalno-muskularnych $truktar fur-
ky, prezencie kampaniliformnych senzil, vendcie kridel ¢i chétotaxie, ¢asto s na-
behom na moderné digitalizované systémy typu Lucid. Prave tieto interaktivne
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softvéry su azda najcastejsie vyuzivané vo fytosanitarnej praxi fytoinspektormi,
pre ktorych st navrhované, ale ich praktickym problémom zostdva limitovana
schopnost identifikacie, vysostne pre absoltitne neposkodeny material a druhy
predpokladané pre dant oblast.

Problémom iste zostdvajd vyrazne intraspecificky variabilné populdcie, kde nie-
ktoré ekologické podmienky (typu: vlhkost, teplota ¢i ekotonalny efekt) postvaji
viaceré morfometrické premenné, napr. sirku hlavy, do oblasti mimo mantinelov
zadefinovanych v identifika¢cnom systéme. Polyfazicky pristup, ktory zdoraznuje
aplikdciu viacerych paralenych a do istej miery nezavislych metéd detekcie ka-
ranténnych skodcov, nds nesporne nati vyvijat nové néstroje identifikicie, mozno
este reliabilnej$ie, promptnejsie a univerzalnejsie, ale najma schopné vysporiadat
sa so $pecifickymi problémami fytosanitirnej praxe. Jednym z nich st nesporne
aj umelé neurénové siete. Naozaj rapidny progres v informac¢nych technolégiach
podciarkuje moznosti vyvoja celkom novych oblasti taxonémie a identifikdcie
druhov, vratane organizmov s vyznamnym destrukénym potencialom (Fedor et
al., 2008, 2009).

Analdgia ku struktire a fungovaniu ludského mozgu kore$pondovala s dosial
neznamymi vyzvami informacnych technolégii v monitoringu karanténnych
$kodcov. Unikdtna schopnost nie Zivého systému ucit sa, ziskavat vlastné sku-
senosti z databazy udajov, extrapolovat a intrapolovat matice udajov ale predo-
véetkym generalizovat existujice trendy zacala velmi rychlo koketovat so se-
miautomatickymi a mozno coskoro plnoautomatickymi nédstrojmi promptnej
detemindcie biologickych objektov. Skuto¢ne, umelé neurénové siete st matema-
tickym ¢i kybernetickym modelom, ktory sa pokiasa simulovat funkcie a $pecifika
biologickych neurénovych sieti a na rozdiel od tradi¢nych, standardnych $tatistic-
kych metéd nie st linedrne, ¢o koresponduje s ich naozaj Sirokym vyuzitim v ce-
lom spektre siborov mnohorozmernych dit v rozmanitych oblastiach ludského
poznania od astrofyziky a analytickej chémie cez neurofyziolégiu a onkolégiu az
po mnohé aplikované prirodné vedy. A ako v nasich pracach dokazujeme $iroké
uplatnenie nachddzaju aj v monitoringu karanténnych skodcov a v prevencii pred
rozsiahlymi ekonomickymi §kodami v polnohospodérskej produkcii.

K naozaj zaujimavym vystupom, ktoré potvrdzuji progres v kybertaxonémii,
patri aj na$ projekt vyuzitia umelej inteligencie pri promptnej a spolahlivej iden-
tifikdcii 101 najvyznamnejsich druhov z radu Thysanoptera oficidlne prezentova-
nych prestiznou fytosanitirnou organizaciou EPPO, vritane najnebezpecnejsich
karenténnych vektorov rastlinnych tospovirusov. Z pocetnych subdatabaz mo-
zem ako priklad spomendt analyzu rodu Limothrips, ktorého druhy disponuji
destrukénym potencidlom pri serotindlnej a autumnalnej kulmindcii, ktora nie je
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mozné predikovat a ktord naber4 silne lokédlny charakter. Na béze 20 zvac¢sa mor-
fometrickych, ale aj nominalnych premennych predovsetkym antendlnych, tho-
rakélnych ¢i abdominalnych $truktir meranych na zdigidalizovanych snimkach
bolo mozné v takzvanej fize trénovania systému navrhnat optiméalnu architek-
taru neurdnovej siete. Kazdd z nich je trojrozmernou $truktirou,, uz konven¢ne
formovanou viacerymi vrstvami, v ktorych sa sustreduju kontaktné uzly. Nase
predchadzajice experimenty s réznymi typmi umelych neurénovych sieti (,,radial
basis function, linear, probabilistic and multilayer perceptrons networks“) doka-
zuju osobitné postavenie mnohovrstvového perceptrénu ,,multilayer perceptrons”
(mLp), ktory operuje s tzv. algoritmom spétného sirenia (back propagation).

Vystupom je 4-vrstvovy systém — 1 vstupnej vrstvy s morfometrickymi pre-
mennymi, dvoma skrytymi vrstvami, v ktorych prebieha analyza signélov a jed-
nej vystupnej vrstvy s konkrétnymi druhmi $kodcov rodu Limothrips. Vo faze
verifikdcie, ktord predstavuje testovanie predikéného potencidlu navrhnutého
modelu, teda jednoducho schopnost systému spravne detekovat skodcu a svojimi
vlastnostami najst optimalnu poziciu medzi dvoma extrémami, ktorymi st doraz
na detail pri slabej generalizdcii a déraz na generalizaciu pri slabom detaili, sa
potvrdila az vy$e 97 % spolahlivost systému. A tak sa cely proces preklopi do zdve-
re¢nej fazy praktickej predikcie druhu. Prirodzene, tento model je ovela zlozitejsi
a obsahuje aj dalsie pridavné pripravné alebo postprocesné kroky, ku ktorym patri
napriklad $tandardizdcia Gdajov vo vstupnej matici. No v celom tomto procese
zostdva intraspecifickd (vnatrodruhova) variabilita patogénnych druhov aj v mo-
dernej fytosanitdrnej praxi jednym z najneuralgickejsich milnikov.

Bez akéhokolvek pozastavenia nad pri¢inami a mechanizmami fenotypove;j
plasticity, vratane ekologickych a evolu¢nych postuldtov, sme v aplikovanych pri-
rodnych vedach postaveni pred status quo. Tradi¢né dichotomické morfologické
kluc¢e zapasia s medznymi a navzdjom sa prekryvajucimi hodnotami morfomet-
rickych veli¢in a v pripade tazko odlisitelnych druhov, z ktorych prvy patri k naj-
beznej$im a ekonomicky bezvyznamnym a druhy k sporadicky sa vyskytujicim
no disponujtacim neuveritelne rizikovym potencidlom ako vektor nelieéitelnych
tospovirov a kedy o zachrane vysokych hospodarskych hodnoét rozhoduji hodiny,
je promptnd a hlavne reliabilnd detekcia dodnes G¢innym opatrenim na prevenciu
a néslednt ochranu polnohospodérskej produkcie.

V mnohych pripadoch podavaji pomocnt ruku metdédy molekuldrnej biolégie,
napr. metéda enzymovej elektroforetickej diskrimindcie. Ich infiltracia do fytosa-
nitdrnej praxe sa vsak viac dotyka analyzy DNA, ktora presla v poslednych rokoch
vyraznou $tandardizdciou a automatizaciou samotného procesu detekcie druhu
ako v laboratérnej tak aj softwarovej dimenzii, teda od samotnej extrakcie DNA
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zo vzorky skodcu cez pcr amplifikiciu az po gelovi elektorforézu Pritom pozor-
nost kladieme najméa na mitochodnridlnu DNA (najcastejsie v rovine markeru cor)
ktord pre tcely rutinnej determindcie bez akychkolvek fylogenetickych vystupov
uplne postacuje a do istej miery toleruje nie prave optimélny stav biologického
materidlu z terénu. V ramci standardného procesu Gpravy sekvencii cez software
Suquenter, sa cez systém BLAST porovndva ziskany vystup s moznostami Génban-
ky, ktora disponuje stéle viac informaciami o DNA sekvenciach jednotlivych dru-
hov. No aj mnohé zapadné laboratéria priznévaja v tejto stvislosti redlne problé-
my sposobené napriklad nedostatkom biologického materidlu pri tvorbe databdzy,
nehovoriac o problémoch podfinancovania fytosanitarnych stanic v rozvojovych
krajinach, ktoré si najmodernejsiu vybavu pre molekuldrne analyzy jednoducho
nemozu dovolit.

No aj v nie ojedinelych pripadoch druhov, mozno trochu s diskutabilnych ta-
xonomickym statusom, kde tradi¢né morfologické metédy nestacia na vnutrod-
ruhovt variabilitu a metody molekuldrnej bioldgie nie st dostupné napr. z finan¢-
ného hladiska v rozvojovych krajinach, kde stt problémy s karanténnymi druhmi
najmarkantnejsie, je potenciél nasich systémov umelej inteligencie neocenitelny.
Napriklad, zékladnd deskriptivna $tatistickd evaluacia podciarkuje vysoky stupen
fenotypovej plasticity a vzdjomné prekryvy jednotlivych morfologickych pre-
mennych v problematickej kauze odli$enia neskodného 7. sambuci a ekonomicky
vyznamného T. fuscipennis. Pritom spravna determindcia je klu¢om k néslednej
druhovo $pecifickej chemickej ochrane plodin. Ale uz faktorovd analyza, ktora
bola vo svojej podstate navrhnutd na detekciu hypotetickych latentnych premen-
nych naznacuje, ze rozdiely jednoznacne existuju. Nie je to ndhoda ani $tatisticky
alibizmus, ved's podobnymi vystupmi koketuju aj dalsie mnohorozmerné analyzy,
napr. PCA — analyza hlavnych komponentov, alebo LDA — linearna diskriminac¢na
analyza, ktoré celkom zretelne poukazuju na existenciu 4 mnozin udajov, teda
dvoch druhov s dvoma pohlaviami.

Nasledna aplikdcia umelych neurénovych sieti navrhla optimélnu trojvrstvo-
vi architektiru (17-4-2), teda struktdru vstupnej vrstvy so 17 morfometrickymi
premennymi, skrytd vrstvu so 4 operujicimi uzlami a vystupnu vrstvu s moznos-
tami dvoch druhov, teda T. sambuci a T. fuscipennis s takmer neuveritelnou 100%
mierou reliability. Takto navrhnuty software dokdze promptne a presne identifi-
kovat patogénny druh a vyhnut sa naruseniu stability polnohospodrskej krajiny
poskodenim energo-materidlového kolobehu. Nuz teda preto umelé neurénové
siete a preto kybertaxonémia. Akoby tieto dva pojmy vyplnali prazdnu niku v me-
todologii detekcie karanténnych $kodcov, alebo minimélne figurovali ako dnes
uz rovnocenny partner ostatnych paralelnych pristupov v intenciach polyfazickej

71



taxondmie. Je evidentné, Ze jeden alebo viac rozmerov tela, teda morfometric-
kych premennych nenesu velky potencél pre determindciu, obzvlast pre podob-
né a zaroven intraspecificky vyrazne variabilné druhy, no ich vzdgjomné relativne
hodnoty si umel4 inteligencia v§ima ako premenné s neocenitelnou informéciou
pre fytosanitarnu prax. Nas koncept aplikdcie umelej inteligencie do detekcie ka-
ranténnych skodcov nabera ¢oraz konkrétnejsiu podobu, k comu iste prispievaji
aj testy v kanadskej vyskumnej stanici Vineland Research, disponujtcej obrovsky-
mi sklenikmi a zapasiacej s destrukénym potencidlom infiltrujucich exotickych
patogénov. Korela¢nd analyza sledovnych znakov ndm v sti¢asnosti umoznuje
vylep$enie systému zniZenim poctu meranych premennych o tie, ktoré vykazuja
vysoki koreléciu navzdjom (napriklad dizka posteroangulérnych chét internych
a externych) pri zachovani spolahlivosti systému.

ZAVER

Je nesporné, ze fenomén klimatickej zmeny a jeho synergického efektu s inymi
faktormi sa prejavia v celom rade oblasti ludského Zivota. Jednou z nich je uréi-
te aj monitoring karanténnych organizmov, ktorych sirenie na tizemi Slovenska
moze viest k vyraznym ekonomickym $koddm. Promptnd a spolahliva detekcia
rizikovych druhov si vyzaduje polyfazicky pristup paralelného vyuzitia viacerych
alternativ, vratane systémov umelej inteligencie a metéd molekuldrnej bioldgie.

Podakovanie: Této $tudia bola podporend projektami VEGA 1/0137/11 a KEGA
118/UK-2011.
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MINERALOGIA ATMOSFERY —VPLYV PRACHU
V ATMOSFERE NA VYVOJ KLIMY A ZDRAVIE CLOVEKA

Peter Bacik & BozZena Baluchovd

ABSTRAKT

Prispevok sa zaoberd Casticami, resp. prachovymi casticami v atmosfére, a to ako

z hladiska zdrojov a ich distriblicie, ako aj ich vplyvu na prirodu a cloveka. Ucin-
ky prachovych castic v prirode mozno rozdelit do dvoch skupin — vplyv na klimu

(prostredie hostitela), éi uz priame alebo nepriame; a vplyv na litosféru, hydrosféru

a biosféru. Ucinky na ludsky Zivot mézu byt tiez rozdelené do dvoch skupin. V prvej

skupine moézeme opisat vplyv prachu na Zivot spolocnosti, vykon ekonomiky a po-
hodlie spolo¢nosti. Druhd skupina zah¥iia priamy vplyv na ludské zdravie, najmd

vplyv na ludi — pohybujiicich sa alebo pracujiicich v rizikovom prostredi; no prach

mobze predstavovat nebezpeclenstvo aj pre ¢loveka v mestskom prostredi.

KLUCOVE SLOVA: prachové Castice, mineraldgia, imisie, atmosféra, klimatickd
zmena, Zivotné prostredie, zdravie ¢loveka, respiracné ochorenia

ABSTRACT

We discuss particulate matter or dust particles in the atmosphere both in terms of
sources and their distribution, as well as their impact on the nature and human.
Effects of dust particles on nature can be divided into two groups - the climate
impact (i.e. its host environment), whether direct or indirect, and impact on litho-
sphere, hydrosphere, and biosphere. The effects on a human life can also be divided
into two groups. In the first group, we can describe the impact of dust on the life of
society, the performance of the economy and comfort of society. The second group
includes direct impact on human health, particularly impact on the people mov-
ing or working in a high-risk environment, but also dust hazards for human in the
urban environment.

KEY WORDS: dust particles, mineralogy, air pollution, atmosphere, climate change,
environment, human health, respiratory diseases
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UvVoD

Pevné castice a kvapdcky kvapalin st vSadepritomné v atmosfére a st sihrnne
oznacované ako prachové castice (netreba si ich zamienat s pojmom prach pouzi-
vanym v sedimentdrnej petrolégii). Pod pojmom prach st zahrnuté malé castice
tuhych latok, ktoré po rozptyleni v pokojnom disperznom systéme maji svoju
rychlost padania, ktord zodpoveda zakonom volného pddu (Gillette, 1981). Na
druhej strane, termin aerosdl zahrna tak prachové castice ako aj plyn, v ktorom
st prachové castice rozptylené. Vzhladom na velku variabilitu ich chemickych,
fyzikdlnych a mineralogickych vlastnosti, a ich priestorové a ¢asové rozlozenie,
atmosférické castice predstavuju jednu z hlavnych neistot v tvorbe modelov kli-
matickej zmeny (Gieré a Querol 2010).

V tomto prispevku sa budeme zaoberat prachovymi ¢asticami v atmosfére jed-
nak z hladiska ich rozdelenia a zdrojov, ako aj ich vplyvom na prirodu a ¢loveka.
Vplyvy prachovych castic na prirodu sa dajt rozdelit do dvoch skupin - vplyvy na
klimu (t.j. na svoje hostitelské prostredie), ¢i uz priame alebo nepriame, a vplyvy
na ostatné sféry, t.j. litosféru, hydrosféru a biosféru. Vplyvy na zivot cloveka sa
tiez daju rozdelit do dvoch skupin. V prvej skupine je vplyv prachu na zivot celej
spolo¢nosti, na vykon hospodarstva a komfort spolocenského zivota. V druhej
st vplyvy priamo na zdravie ¢loveka, najmé pohybujticeho sa (pracujuceho) v ri-
zikovom prostredi, ale tiez rizikd prasnosti pre ¢loveka v beznom komunélnom
prostredi.

TYPY, ZDROJE A VLASTNOSTI PRACHOVYCH CASTIiC

Prachové ¢astice sa daju rozdelit na dva typy. Castice vyptstané priamo do ovzdu-
$ia v tuhom stave st pokladané za primérne ¢astice (napr. minerdlny prach), dalej

tie, ktoré sa tvoria v atmosfére kondenzaciou z plynu sa nazyvaja sekunddrne

Castice (napr. dusi¢cnan amoénny). Doba zotrvania Castic rozptylenych v atmosfére

sa moze lisit od niekolkych dni az do niekolkych tyzdnov (nad tropopauzou aj

dlhsie).

Podla zdrojov rozdelujeme prachové ¢astice na prirodné a antropogénne. Spo-
medzi prirodnych zdrojov ma najvicsie zastipenie morskd sol rozptylend do
atmosféry pri praskani bublin v morskej vode napriklad pri priboji. Druhé naj-
vicsie zastipenie ma mineralny prach, ktory vznika zvetravanim hornin a odno-
som prachovych ¢astic vetrom. V tomto pripade velkt tlohu zohravaji pieso¢né
a prachové burky, ktoré su typické najmi pre pustne oblasti. Tieto dva zdroje

75



prachovych castic maja vicési podiel, ako vSetky ostatné zdroje spolu (Andreae
a Rosenfeld 2008). Z prirodnych zdrojov prachovych ¢astic maju vyznam vulka-
nické erupcie, biogénne zdroje (rastlinné zvysky, zivo¢ine fragmenty, pel, vytrusy,
riasy, huby, baktérie a virusy) a sadze z lesnych poziarov (Andreae a Rosenfeld
2008; Durant et al. 2010). Vietky spominané zdroje dodavaji do atmosféry najma
primdrne Castice. Medzi prirodné sekunddrne Castice patria najma sulfaty vulka-
nického a biogénneho povodu a sekundédrne organické aerosoli vznikajice kon-
denzaciou biogénnych volatilnych latok (Andreae a Rosenfeld 2008; Crutzen 1976).
V atmosfére sa tiez nachadza vyznamny podiel prachovych castic antropogénne-
ho povodu. Ide najmi o priemyselny a komundalny prach (povrchovd tazba, hut-
nictvo kovov, spalovanie odpadov, stavebné a demola¢né procesy, doprava), sadze
z horenia fosilnych paliv a biomasy. Ludskd ¢innost tiez vytvara sekundédrne pra-
chové castice, ide najma o sulfaty, nitraty a organické latky (Gieré a Querol 2010).

CHEMICKE ZLOZENIE PRACHOVYCH CASTIC

Z hladiska chemického zloZenia st najhojnejsie nasledujice kategérie prachovych
Castic (podla Gieré a Querol 2010):

castice morskej soli — tvoria sa pri prasknuti vzduchovych bublin na morskej hla-
dine. Obsahuju predovsetkym Cl7, Na', a SO;” mens$im obsahom Mg, . Pri inte-
rakcii s kyselinou dusi¢nou klesd obsah CI".

primarny mineralny prach, sope¢ny popol a priemyselny prach — anorganické
krystalické a amorfné fizy s rozmanitym chemickym zloZenim (napr. silikéty, oxi-
dy, sulfaty, karbonaty, zliatiny, sklo)

primérne biogénne aerosdlové castice, ktoré zahfnaju biologicky materidl (napr.
pelové zrnk4, vytrusy, rastlinné zvysky). Skladaju sa hlavne z uhlika, ale aj dalsich
prvkov (napr. draslik, fosfor, kremik)

uhlikaté ¢astice vznikajtice horenim — st tvorené najma organickymi zliceninami
a uhlikom (Engling a Gelencsér 2010). Uhlik nachadzajuci sa v atmosférickych cas-
ticiach sa nie velmi exaktne rozdeluje na zdklade indexu refrakcie na elementarny
uhlik (EC - elementary carbon) s vysokou odraznostou a ¢ierny uhlik (BC — ele-
mentary carbon) so silnou absorpciou slne¢ného Ziarenia. Naopak, termin sadze
je dobre definovany — opisuje primdrne Castice vznikajtice horenim s charakteris-
tickou struktarou (Pdsfai a Buseck 2010).

sekundérne anorganické zldceniny, tvorené roznymi z solami (najmi NO3 , SO}
a NH3), ktoré vznikaja z plynov vypastanych z prirodnych (napr. dimetylsulfidy
morského pdvody, SO, vulkanického povodu) alebo antropogénnych (napr. SO,,
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NO,, NH;, HCI) zdrojov. Tieto soli m6zu mat maly obsah dal$ich katiénov v do-
sledku interakcii medzi plynnymi prekurzormi a ostatnymi prachovymi ¢asticami.
sekunddrne organické aerosélové castice, zlozené najmi z lahkych prvkov a vzni-
kajuce z reaktivnych organickych plynov uvoltujuce sa v biosfére (najma v lesoch
a fytoplankténe) a z antropogénnych zdrojov.

Obsah minoritnych a stopovych prvkov v atmosférickych casticiach mézu byt
diagnostickym parametrom pre $pecifické zdroje C a moze ist teda o podporu
rozdelenie zdrojov. Napriklad, vandda a nikel sd typicky spojené so spalovanim
vykurovacieho oleja a ropného koksu (Pacyna 1998), med, antimén a cin v mest-
skom prostredi signalizujd, Ze castice vznikaji odieranim brzdovych dosticiek
automobilov (Sternbeck et al. 2002).

Fyzikdlne vlastnosti prachovych castic

Hustota: hmotnost Castic: je obycajne rozdielna od hmotnosti dispergovanej tuhej
latky v celistvom stave. Tento efekt sa oznacuje ako anomadlia, kde hmotnost
dispergovanych castic urcitej latky je vzdy nizsia ako hustota pévodnej latky,
lebo priestor medzi ¢asticami je vyplneny plynnou fazou.

Elektricky ndboj castic: ¢astica prvotne ziskava uz pri svojom vzniku, t.j. pri dezin-
tegracii alebo kondenzacii. Jeho hodnota je obycajne malym ndsobkom néboja
elektrénu. Zavisly je od charakteru castice.

Rddioaktivita ¢astic: najCastejSie pozorujeme pri Casticiach, ktoré vznikaju pri
vybuchoch atémovych béomb, alebo pri tych, ktoré vznikaja v prevadzke até-
movych elektrarni.

Pocetnd koncentrdcia: vyjadruje pocet Castic, ktoré pripadaji na jednotku disperz-
ného prostredia plynu. Pouziva ju hygienicka sluzba pri charakteristike mnoz-
stva vlakien v ovzdusi (Bobro a Blasko, 2004,).

Povrch Ccastic: sa v disperznom systéme obycajne vyznacuje vysokou hodno-
tou a nazyva sa merny alebo Specificky povrch. Charakterizuje povrch Castic
disperznej fazy, ktory pripada na objemovt jednotku. Specificky povrch velmi
verne charakterizuje dispergovanti mineralnu ststavu.

Morfolégia castic: za zékladny tvar dispergovanej Castice sa povazuje gula, voci
ktorej je posudzovany pohyb a sedimentacia. Gulovity tvar maja prevazne kva-
palné castice. Tuhé castice maju tvar — zavisly od mineralogickych vlastnosti
mineralov, hornin a dalsich tuhych zloziek, ktoré st v prostredi pritomné. Ta-
kéto castice mozu byt v tvare kocky, dosticky, listku, tycinky, ihlicky, klinu a aj
velmi nepravidelného tvaru. Vyplyvaju z fyzikélnych a mechanickych vlastnosti
minerdalov, resp. inych tuhych latok, ktoré st dispergované v prostredi.
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Velkostnd distribiicia prachovych castic

Velkost je jednym z najdolezitej$ich parametrov pri opise vlastnosti a sprava-
nia prachovych castic. Aj ked vié§ina Castic nie je gulovd, na uréenie velkosti
sa pouziva priemer (d), ktory v pripade negulovych castic, predstavuje ekviva-
lentny priemer gulového objektu s rovnakymi fyzikdlnymi vlastnostami (Buseck
a Schwartz 2004,).

Prachové Castice v atmosfére majui znaény rozsah velkosti, od niekolkych nano-
metrov (nm) (predstavuji najmensie zhluky atémov alebo molekul, ktoré méozu
byt klasifikované ako ¢astice) do niekolkych desiatok mikrometrov (um) (najvac-
$ie castice, ktoré mozu byt rozptylené vo vzduchu) (Gieré a Querol 2010). Castice
s d < 2,5 um st vseobecne opisané ako jemné a s vic¢sim priemerom st oznaco-
vané ako hrubé ¢astice (obr. 5). Castice v dvoch velkostnych skupinach st odli§né
z hladiska ich vzniku, transportu v atmosfére a rychlosti odburania z nej a dalsich
fyzikdlnych a chemickych vlastnosti (Seinfeld a Pandis 2006), ale aj s ohladom na
miesto depozicie v dychacich cestach (Newman 2001).

Jemné Castice sa dalej rozdelujt na tri velkostné triedy. Castice s d <10 nm sa
tvoria kondenzéciou horucich par alebo homogénnou nukledciou atmosférickych
plynov. Castice s d = 10—100 nm sa formuju vicsinou zrazanim nukleovanych
¢astic alebo kondenzaciou na ne (tzv. Aitkenov rezim). Castice patriace do tychto
dvoch skupin st po¢tom najhojnejsia, ale vzhladom na svoju nepatrnu velkost tvo-
ria len malu cast z celkového objemu a hmotnosti prachovych castic v atmosfére
(Gieré a Querol 2010). V ITudskom organizme sa najjemnejsie Castice dostévaju
do mimopltacnych priestorov (Newman 2001). Najhrubsia frakcia jemnych ¢astic
vznikd akumuléciou, t.j. koaguliciou mensich castic alebo kondenzaciou plynov
na uz existujuce jadrd. Koaguldcia je relativne pomaly proces, ktory veobecne
brani rastu jemnych ¢astic na velkosti viésie ako priblizne 1 pm (Whitby 1978).
Castice v akumula¢nom rezime majt preto priemer v rozsahu od 0,1 do ~1 pym
(Williams a Baltensperger 2009), ale hornd hranica je tiez udavana ako ~2,5 um
(Jacobson 2002, Seinfeld a Pandis 2006). Castice vznikajtce v akumula¢nom rezi-
me maja najvacsiu povrchovid plochu, najvicsi objemovy podiel a najdlhsiu dobu
zotrvania v atmosfére (Anastasio a Martin 2001, Seinfeld a Pandis 2006). V Tud-
skom tele sa akumuluju v plucnych alveolach (Newman 2001).

Hrubé castice vznikaju prostrednictvom mechanickych procesov, ako je oder
a fragmentdcia. Zahrfnaja minerélny prach (pochéddzajici najmi z aridnych oblas-
ti), morsku sol a biogénne a antropogénne castice (vznikajice napriklad oderom
pneumatik a bfzd). Vzhladom na to, Ze objem a hmotnost ¢astice st priamo tumer-
né s d°, hrubé castice predstavuji vyznamnu ¢ast z celkového objemu a hmotnos-
ti prachovych ¢astic. Pomerne vicsia velkost ¢astic vsak vedie k skracovaniu doby
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ich zotrvania v atmosfére (Gieré a Querol 2010). Hrubé castice sa zachytavaju
v priedusnicovo-prieduskovej, alebo nosohltanovej Casti dychacieho aparatu clo-
veka (Newman 2001).

VPLYV PRACHOVYCH CASTIC NA PRIRODU

Vplyv prachovych castic na klimu

Ludska ¢innost a prirodné procesy, ktoré produkuji sklenikové plyny, ako si CO,,
metén (CH,), alebo oxid dusny (N,O), tieZ vytvdraji prachové Castice. Aj ked imi-
sie prachovych castic zotrvavavaji v atmosfére kratsie ako emisie sklenikovych
plynov, napriek tomu pdsobia na zmenu radia¢nej rovnovahy systému Zem — at-
mosféra, a tym prispievaji k zmene klimy. Prachové castice mézu mat pozitivny aj
negativny vplyv na energetickd rovnovahu troposféry. Pozitivny vplyv majud Cas-
tice, ktoré absorbuju slne¢né ziarenie a tym sa zvysuje celkova priemernd teplota
troposféry. Naopak, Castice, ktoré odrazaju slne¢né Ziarenie, znizuju energetickl
bilanciu a priemernd teplotu troposféry (ircc 2007).

Vplyv prachovych ¢astic na zmenu klimy moze byt priamy alebo nepriamy.
Priame efekty s spdsobené rozptylom a absorpciou ziarenia na prachovych
Casticiach. Tmavé castice (napr. BC, sadze) absorbuju ziarenie a zohrievaju at-
mosféru. Ak sa usadia na snehu a lade, ktoré st najviac reflektivnymi plochami
na Zemi, tmavé Castice znacne znizuji albedo a okrem zvy$ovania energetickej
bilancie mozu tiez sposobovat zrychlovanie topenia ladu (epa.gov 2010). Vacsina
ostatnych typov prachovych castic, vratane siranov a svetlého organického uhli-
ka (OC), odrdza slne¢né Ziarenie a tym prispievaji antagonisticky k oteplovaniu
sposobenému tmavymi Casticami a sklenikovymi plynmi (Gieré a Querol 2010).
Napriklad rozsiahla vrstva sulfatovych aerosoli, ktor4 sa dostala do stratosféry po
erupcii sopky Pinatubo roku 1991, spdsobila zna¢né ochladenie severnej pologu-
le v lete roku 1992 (Durantet al. 2010). Podobné globélne ochladenia sposobené
sopeCnymi erupciami sa diali aj v historii, ako dosved¢uji dendrochronologické
pozorovania (Briffa et al. 1998).

Nepriame Gcinky vyplyvaju z hygroskopickych vlastnosti aerosélovych castic,
ktoré sa spravaji ako kondenzac¢né jadra pre kondenzaciu kvapiek vody v obla-
koch alebo ako krystaliza¢né jadra pre vznik ladu. U¢innost ¢astic pri vzniku kva-
piek vody a krystalov ladu zavisi od velkosti, chemického zlozenia, poctu a sta-
vu castic. V oblakoch v teplom pdsme zvysenie poc¢tu prachovych castic vedie
k zvac¢Sovaniu mnozstva mensich kvapiek, kedZe na rovnaky objem vodnej pary
prislucha vyssi pocet kondenzacnych jadier. To zase vedie k zvy$ovaniu albeda
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mraku. Navy$e mensie kvapky maja celkovo viacsi pomer plochy na jednotku
hmotnosti, si udrzované v atmosfére, takze zvysenie poctu prachovych castic
zabranuje vzniku dazda (Gassé et al. 2010) a predlzuje sa doba existencie mrakov,
¢im sa zvy$uje plocha zemského povrchu pokrytého vrstvou oblacnosti (Stevens
a Feingold 2009). Obla¢nost m4 teda tiez negativny vplyv na energetickd bilanciu
troposféry.

Ostatné vplyvy prachovych Castic na prirodu

Prachové castice v atmosfére maju aj dal$ie vplyvy na prirodu, teda najmi na lito-
sféru a biosféru. V pripade litosféry je vplyv obojstranny, prachové Castice vznika-
ji obrusovanim a rozdruzovanim horninového materidlu, na druhej strane prave
prachové castice nesené vetrom v aridnych oblastiach spésobuju mechanické
zvetrdvanie a tym sa do atmosféry dostdvajt dalsie minerdlne prachové castice.

Vplyv prachovych castic na biosféru je komplexnejsi a da sa preukdzat na
niekolkych prikladoch. Jednym z klucovych faktorov, ktoré ovplyviuja rast fy-
toplankténu v ocedne je dostupnost Zeleza v povrchovych vodach (Moore et al.
2002). Hoci fluvidlno-glacidlne sedimenty predstavuja najvicsi zdroj zeleza prina-
$aného do ocednu, vacsina z tohto zeleza zostava v pribreznych a elfovych oblas-
tiach (Jickells et al. 2005). Dominantnym zdrojom Zeleza v povrchovych voddch
na otvorenom ocedne je prach prind$any vetrom, ktory tiez prindsa dalsie ziviny
(napr. fosfor, kremik). Atmosférickd depozicia Zeleza stimuluje rast fytoplanktonu,
pretoze Zelezo je esencidlne pri syntéze fotosyntetickych enzymov. Rozsireny rast
fytoplankténu nésledne vedie k zvy$ovaniu viazania CO, z atmosféry prostred-
nictvom biomasy.

Zvy$ena depozicie prachu vsak moze mat aj negativny vplyv na morské ekosys-
témy. Pozorovany tstup koralovych dtesov v Karibiku, moze ¢iasto¢ne sivisiet
s vac¢sim prinosom afrického prachu, ktory zvysuje zakalenie vody. Prostrednic-
tvom prachu neseného vetrom mozu byt na velku vzdialenost prend$ané aj pato-
gény, napr. plesiiové spory, bakteridlne cysty (Ehrenberg 1847).

Depozicia atmosférickych prachovych c¢astic hra dolezita tlohu v biogeoché-
mii pod. Castice morského povodu aj minerdlny prach prinasaja ziviny, ktoré s
k dispozicii pre rast rastlin, najmé vo vysoko zvetranych, na Ziviny chudobnych
podach, napriklad v amazonskych dazdovych pralesoch alebo na Havajskych
ostrovoch (Derry a Chadwick 2007). Aj spras ako podkladovy materidl pre naj-
urodnejsie cernozeme vznikd depoziciou prachovych castic nesenych vetrom.
Depozicia prachu vsak moéze mat aj negativny vplyv na podu a tym aj na polno-
hospodarstvo. ZniZenie vynosov plodin moze byt désledkom pochovania sadenic,
poskodenia rastlinnych tkaniv a znizenim fotosyntézy po zapraseni zelenych casti
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rastlin. Prachové castice tiez mozu prindsat toxické latky a tazké kovy v blizkosti
priemyselnych aredlov (Gieré a Querol 2010).

VPLYV PRACHOVYCH CASTiC NA ZIVOT CLOVEKA A SPOLOCNOSTI

Vplyv prachovych éastic na spolocnost

Ludia si uvedomovali vyznam vzdusnych prachovych castic od staroveku, ako
dokazuju napriklad zdznamy erupcie Vezuvu v roku 79 ndsho letopoctu. Plinius
mladsi vo svojom liste historikovi Tacitovi opisal mrak popola ,neobvyklej velko-
sti a vzhladu“ tvaru ,borovice pinie“. Plinius tiez vyslovil podozrenie, Ze smrt jeho
stryka pocas tejto katastrofy mohlo sposobit udusenie v hustom mraku popola.
Prachom bol tiez fascinovany Christian Gottfried Ehrenberg (1847), otec mik-
ropaleontolégie, ktory vykonal detailny mikroskopicky a geochemicky vyskum
¢erveno-hnedého prachu a tzv. ,krvavého dazda“ (Gieré a Querol 2010). Uz od
davnych cias, ako je opisané napriklad v Homérovej Iliade a neskor v rimskej li-
terature, boli tieto nezvycajné prirodné javy povazované za zaznamenaniahodné
udalosti a boli pokladané za bozské znamenia.

Zdroje niektorych typov atmosférickych castic boli dlho nezndme, iné v$ak ne-
boli nikdy sporné. V stredovekej Eurdpe boli napriklad ¢ierne uhlikaté castice
(sadze) davno zname ako dosledkom spalovania uhlia a vedelo sa o ich nepriazni-
vom vplyve na zdravie. Kral Anglicka, Edward I., na ochranu zdravia poddanych
vyhlasil spalovanie uhlia za trestné a bolo trestané smrtou (najmenej jeden ¢lo-
vek bol popraveny za porusenie tohto zdkona), ¢o moéze byt povazované za prvy
zakon o imisidch (Rottenberg 2003). Najvypuklejsim sa stal problém znecistenia
dymom pocas priemyselnej revoltcie v 19. storo¢i. Vo viktorianskej dobe boli pre
anglické priemyselné mestd charakteristické pritomnostou ,,nekonec¢nych dymo-
vych hadov*, ¢o st slova pouzité Charlesom Dickensom v jeho romane Hard Ti-
mes (Gieré a Querol 2010). Pocas jednej z najnesldvnejsich epizéd znecistovania
ovzdusia v histérii, londynskeho ,velkého smogu“ (,Great Smog*) alebo ,velkého
dymu” (,Big Smoke®) v decembri 1952 sa v Londyne z dovodu vyraznej teplotnej
inverzie nahromadil smog, t.j. hustd zmes dymu a hmly, ktory za 5 dni trvania
sposobila priblizne 4000 Gmrti z dévodu respira¢nych a stvisiacich zdravotnych
tazkosti (Stone 2002).

Vybuch sopky Krakatoa v Indonézii v roku 1884 patri nielen medzi najsilnejsie
sopecné erupcie v historickej dobe (vd¢sie boli asi len Tambora [1815] a Thera
[pred asi 3600 rokmi]), ale do atmosféry sa dostalo také mnozstvo popolovych
castic a oxidu siricitého, ze spdsobili ochladenie celosvetovej klimy o cca. 1,2 °C

81



(Kessler 2008). Prachové ¢astice navy$e sposobili zmenu optickych vlastnosti at-
mosféry, ¢o sa prejavilo slavnymi ,krvavymi“ zdpadmi slnka dokonca aj v Eurépe.
Tie mali vplyv dokonca aj na umelecku sféru, britsky maliar William Ashcroft
namaloval v obdobi niekolkych rokov po erupciu sériu malieb zdpadov slnka nad
Temzou. Aj slavny obraz Edvarda Muncha Vykrik bol pravdepodobne tiez ovplyv-
neny ,krvavymi“ zdpadmi slnka po erupcii Krakatoi, ako navravaja vyrazne cCer-
vené odtiene oblohy na obraze (Panek 2004,).

Aj v sticasnosti sa stretdvame s vplyvom prachovych castic na zivot spolo¢nosti.
Velmi zranitelnd je najmi leteckd doprava, kedze prachové castice svojimi abra-
zivnymi u¢inkami a nahromadenim moézu poskodit motory lietadiel. Je znamych
viacero pripadov, ked napriklad popol zo sope¢nych erupcii sposobili problémy
v leteckej doprave. Napriklad v roku 1982 stratilo lietadlo britskych aerolinii vsetky
4 motory, ked preletelo cez mrak popola nad Indonéziou (Gill 2010). V aprili roka
2010 vybuch sopky Eyjafjallajokull ochromil leteckd dopravu v Eurépe a Severnej
Amerike. Neslo o najvacsiu erupciu v neddvnej minulosti, jej index vulkanickej
explozivity (,volcanic explosivity index“ — VEI) bol 4, zatial ¢o na porovnanie VEI
erupcie sopky Pinatubo z roku 1991 bol az 6 (Hendry 2010). Problémom bola jej
poloha v blizkosti hlavnych eurdpskych a severoamerickych leteckych trés. Preto
viacero leteckych spolo¢nosti zrusilo lety kvdli riziku poskodenia motorov lieta-
diel (Gill 2010). V obdobi 8 dni od 15. do 23. aprila bolo zru$enych okolo 107 tisic
letov, ¢o spdsobilo aerolinidm $kodu vy$e 1,7 miliardy dolérov (Bye 2011).

Vplyv prachovych Castic na Zivot a zdravie cloveka

Clovek sa vo svojom Zivote stretdva s prachovymi substanciami, ktoré pochédzaju
z prirodného prostredia, ale vznikaju aj antropogénnou ¢innostou a dostavaju sa
do ovzdusia ako exhalaty, imisie. Mineralne aj neminerdlne antropogénne cas-
tice maju horsie vplyvy na zdravie ¢loveka ako prirodné. Antropogénne cCastice
vznikaju réznymi procesmi, pri stavebnej ¢innosti, tazbe, spracovani a vyuzivani
nerastnych surovin, ale aj beznou ¢innostou, obrusovanim réznych materidlov.
Zlozky, ktoré sa potom takto v prostredi dostavaju do kontaktu so zivou i nezivou
prirodnou sférou a mozu tu chemicky i mechanicky posobit, nazyvame vseobec-
ne imisiami (Prospero 1999). Velmi nepriaznivé je najma vyuzivanie pyrotechno-
16gii, ktoré rusia podstatu mineralnej suroviny a menia ju na zlozky plynné, tekuté
a tuhé, ktoré sa niekedy vo velkej koncentracii vyskytuju v ovzdusi. S tymito zloz-
kami sa do ovzdusia v podobe tuhej fazy — prachu okrem krystalickych a nekrys-
talickych latok, plynov a tekutych zloziek dostavaji ako ich stcast aj tazké kovy
(Molndr et al. 1993).
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Najnebezpecnejsi vplyv majd prachové castice najmé na dychacie ustroje, ke-
dZe tie st popri kozi najviac vystavené expozicii prachovymi ¢asticami, avsak zo
svojej biologickej povahy st ovela citlivejsie ako koza. Je dolezité si uvedomit,
Ze plica obsahuju viac ako $tyridsat roznych typov buniek s roznymi $peciali-
zovanymi funkciami. Epitelidlne bunky vystielaju vzdu$nice plac. Niektoré typy
epitelidlnych buniek (riasovité a hlien vylu¢ujice bunky) moézu ochraiovat plica
pred prachovymi ¢asticami a dal$im cudzorodym materidlom v ovzdusi. Dalsie
typy epitelidlnych buniek na vonkajsom okraji plic (typ I a typ II) posobia pri
vymene vzduchu a vytvéraju povrchovu aktivnu litku pre ulahéenie respirdcie.
Epitelidlne bunky priedusnice a priedusiek moézu byt prirovnané k trubicovym
$truktdram, ktoré za podpory dal$ich bunkovych typov (napr. fibroblastov) vy-
tvaraju kolagén a dal$ie bunkové produkty pre tkanivo plic. Aj epitelidlne bunky
a fibroblasty byvaju ¢asto napadané chorobami spdsobenymi mineralmi, davajic
vznik bronchogénnym (alebo dal$im plicnym tumorom) a fibrézam (silikéza
a azbestdza).

Velka pozornost sa upriamuje na hladanie podstaty fibrogenity minerélnych
sustav. T4 je zafixovana v $truktirnej povahe minerdlnych zfn, ktoré vznikli pri
procese rozpojovania. Napriklad nositelom fibrogénnych vlastnosti kremena je
jeho vnutornd $truktira, kde pri rozpojovani a vzniku ¢astic vznikaji volné plo-
chy, hrany, rohy, ktoré maju $pecifické prejavy pri styku s plicnym tkanivom (Saf-
fiotti 1986).

Najnicivejsie posobenie minerdlnej fazy prachov je po ich preniknuti do al-
veoldrnych casti pltc. Dochddza ku zapraseniu plic — pneumokonidze, kde fib-
rogénny prach mensi ako 2,5 pm sa dostdva cez stenu alveol do medziplicneho
priestoru. Tu svojimi fyzikdlno-chemickymi prejavmi posobi a ni¢i zdravé tkani-
vo a nahradza ho novym nefunkénym (Mossman 1993).

Podla rozpustnosti vo fyziologickych tekutindch sa minerélny prach rozdeluje
na minerdlny prach lahko rozpustny, tazko rozpustny a najnepriaznivej$ou sku-
pinou st nerozpustné druhy. Za neskodny a lahko rozpustny povazujeme prach
sddrovca, Na+K soli, vapenca. Posobia len obmedzent dobu, z organizmu sa vy-
plavia. Za skodlivy a rozpustny povazujeme prach arzeni¢nanov, kadmia, olova,
rddioaktivnych mineralov. Aj tieto st z organizmu ¢asom vyplavené, ale mézu za-
nechat karcinogénne zmeny. Nerozpustné alebo tazko rozpustné mineraly ozna-
¢ujeme ako aktivne (tie iniciujd a aktivizuju fibrézy). Takéto st prachové castice
kremena, amfibolovych azbestov, slid, K-zivcov, mastenca a dal$ich kremicitanov
(Bobro 2002).
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Prach Typ prachu Aktivne zlozky prachu Posobenie
obsahujuci toxicky tazké kovy a iné biologicky aktiv- | pdsobi to-
biologicky ne toxické latky: arzén, berylium, | xicky na cely
aktivne toxické fluér, germanium, mangan, organizmus
zlozky olovo, ortut, kyanidy, atd.
radioaktivny radioaktivne izotopy urdnu, téria, | poskodenie
rédia, jodu, atd. alebo naru$enie
biologickych
struktr, choro-
ba z oZiarenia
alergénny najma prach biologického prieduskova
povodu astma a kozné
ekzémy
karcinogénny prach niklu, chrométy, azbest, rakovina
atd.
neobsahujtci prach s fib- azbestovy prach, ¢iernouholny bujnenie véziva
biologicky rogénnym prach, tuha (grafit), sluda, kera- v pltcach, tzv.
aktivne toxické | uc¢inkom mické ily, zivec, kaolin, $amot, plicna fibréza
zlozky dinas, atd.
prach bez bavlna, lan, konope, juta, srst, mechanické
fibrogénneho perie, sklenené vldkna, uhli¢itany | drdzdenie
ucinku s vyraz- alkélii, palené vdpno atd. dychacich ciest,
nym drazdivym spojiviek oc¢i
ucinkom a pokozky
prach bez hnedouholny prach, ostatné
fibrogénneho prachy
ucinku

TABULKA 1: Rozdelenie prachovych ¢astic na zdklade ti¢inku na zdravie cloveka
(podla Baluchovd 2010; Serbousek 1992)

MINERALOGICKY VYSKUM PRACHOVYCH CASTIC NA SLOVENSKU
Mineralogicky vyskum prachovych castic bude ziskavat vac¢si vyznam pre po-
znanie ich vplyvu na vyvoj klimy, Zivotné prostredie a zdravie obyvatelstva aj na

Slovensku. V nedavnej minulosti bol vykonany vyskum v oblastiach s vyraznou
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zatazou Gzemia v dosledku banskej tazby a upravy nerastnych surovin. Prikladom
je vyskum v oblasti Lubenika a Jel$avy, kde bolo zivotné prostredie nepriaznivo
ovplyvnované banskou ¢innostou a ipravou magnezitu.

Magnezitové lozisko Dubravsky masiv je situované 3,5 km SV od Jelsavy a tek-
tonicky je rozdelené na magnezitové telesq Dibrava, Mikovd a Jedlovec, viazané
na komplex karbondtov (Grecula et al. 2000). Lozisko Lubenik je na severnych
svahoch hrebena Styri chotare — Skalka (Grecula et al. 1995). Zavody na Upravu
magnezitu su situované medzi mestami Lubenik a Jel$ava. V zavodoch sa vyrébaju
Mg-slinky, ktoré sa pouzivaji na vyrobu Ziaruvzdornych staviva hmot. Surovinou
pre vyrobu slinkov je magnezit tazeny na loziskach Dibravsky masiv a Lubenik.

Vytazeny magnezit (MgCO;), dobyvany povrchovo alebo hlbinne, sa upravuje
na pozadované vsidzkové frakcie drvenim a triedenim. Takto upravend surovina
sa pouziva ako vsadzka do vypalovacich peci. Teplota vypalu sa pohybuje medzi
1600 —1700 °C. Surovina podrobend paleniu zaznamendva premenu nielen che-
micku (rozklad uhli¢itanu hore¢natého na oxid horecnaty, za znizenia hmotnos-
ti a objemu), ale aj premenu mineralogick, za vzniku periklasovych zfn MgO.
Hlavnymi zdrojmi tletu tuhych castic st prevadzky rota¢nych a sachtovych peci
(Hanculdk 2000).

Na zachytdvanie prachu sa pouzili nddobky z PVC valcového tvaru umiestne-
né na kovovom stojane do vysky 2,53 m nad zemou. Ziskany prach v nddobke
sa po premyti destilovanou vodou filtruje a analytickymi metédami sa stanovuje
disperzita prachu, respirabilny podiel, priemerné geometrické zrno, mineralogic-
ké vlastnosti Castic a ich morfolégia.

ZAVER

Mineralogické analyzy poskytli informacie o minerdlnom zlozeni prachovych
Castic. Morfologické studium vzoriek prasnych spadov z oblasti Jelsavy a Lubeni-
ka pomocou riadkovacej elektrénovej mikroskopie (sEm) ukdzalo, Ze dominantny-
mi mineralnymi fazami prachu st karbonaty, a z nich hlavne magnezit v podobe
krystdlov a tlomkov, dolomit sa vyskytoval len zriedkavo, kalcit nebol pozorova-
ny. Dalsou dominantnou fazou bol periklas tvoriaci nepravidelné alotriomorfné
zrnd, agregity a masy (obr. 1). Pragkovou rtg. difrakciou boli identifikované mi-
nerélne fazy pritomné v prasnych spadoch. Vo vsetkych vzorkach boli pritomné
periklas a magnezit, v niektorych tiez kalcit a dolomit. Namerané rtg. difrak¢né
zdznamy boli kvantitativne vyhodnotené, najdominantnej$ou fidzou v analyzo-
vanych vzorkach je spravidla magnezit. Obsah periklasu je premenlivy, pricom
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generdlne klesd. Pri porovnani prasnosti a percentudlneho podielu periklasu, ako
hlavného reprezentanta emisii a imisii, produkovanych pri tiprave a spracovani
magnezitu Upravarenskymi zavodmi, je pozorovany trend vyrazného znizovania
obsahu periklasu pri si¢asnom miernom znizovani prasnosti, ¢o vedie k znizeniu
emisnej a imisnej zataze Gzemia. Z vysledkov kvantitativnej a kvalitativnej analy-
zy spadovej prasnosti je mozné konstatovat, ze imisnd zataz tuhymi imisiami sle-
dovanej oblasti Jelsava-Lubenik v poslednych rokoch ma klesajtci trend (napriek
rastu vyroby), ¢o je mozné pripisat realizovanym opatreniam v ramci zvySovania
kvality odprésenia (Baluchovd et al. 2011).

J’i HV:10kV MAG: 250x WD:39mm SEI|

OBR. 1: Prachové Castice vo vzorke prachu v oblasti JelSavy a Lubenika v SEM.
Per — periklas — nepravidelné zrnd, Mgs — magnezit — romboédrické krystdly
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CLIMATE CHANGES, CLIMATE CHANGE SCENARIOS,
CLIMATE CHANGE IMPACTS AND ADAPTING OPTIONS

Milan Lapin

ABSTRACT
Climate change represents only that part of all climatic changes, which is caused by
the enhanced greenhouse effect due to anthropogenic activities. Significant increase
in global, hemispheric and regional temperatures has been registered in the last
30/40 years. The most pronounced changes have been registered in the Arctic and in
some continental regions of the Northern Hemisphere (also in other climate charac-
teristics). Climate change scenarios designed around 1995 seem fit well the observed
temperature trends not only in Slovakia but also on the Northern Hemisphere conti-
nents. Four General Circulation Models (Gcms) have been used to design the climate
change scenarios for Slovakia in 2011. Two of them are global (Canadian cGcm3s.1
and German ECHAMS) and two regional (Dutch KNmI and German MP1), both with
ECHAMS boundary conditions. All Gcms offer outputs of several variables with daily
frequency for the period from 1951 to 2100. Based on these outputs and measured
meteorological data the daily scenarios for many climatic and precipitation stations
in Slovakia have been calculated. Scenarios for the following variables have been
prepared: the daily means, maxima and minima of air temperature, daily means of
relative air humidity all measured at 2 m elevation above the ground, daily precip-
itation totals measured at one m elevation above the ground, daily means of wind
speed measure at 10 m elevation above the ground and daily sums of global radi-
ation. These scenarios can be easily used to prepare combined scenarios of other
climatic variables as well as studies on impacts and vulnerability to climate change.
Adapting measures for reduction of negative climate change impacts prepared by in-
volved socio-economic sectors and subjects can be considered as a further step. New
version of adaptive options will be published in 2013.

KEY WORDS: climatic trends, vulnerability to climate change, adapting options

INTRODUCTION

Global, hemispheric and regional temperatures have been increased significantly
in the last 30/40 years. In Slovakia, it makes 1.7 °C since 1981 (Fig. 1), 1.8 °C since
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1881 (Fig. 2) and on the Northern Hemisphere continents 1.2 °C since 1971 (Fig. 3)
and 1.2 °C since 1881 (Fig. 4) using linear trend approximation. Climate change
scenarios designed around the 1995 seem fit well the observed temperature trends
not only in Slovakia (Lapin and Melo, 2004) but also globally and on the Northern
Hemisphere continents (IPcc, 2007). Increase in mean temperatures and changes
in extreme temperature events are connected also with other climatic elements
change, mainly with precipitation occurrence, intensity and totals, with drought
or flash floods occurrence and intensity etc. There are several meteorological sta-
tions in Slovakia (30 to 45, dependent on climatic element) with complete and
good quality observations since 1951 (some of them only since 1961). Three sta-
tions have complete data since 1881, 203 stations have quite complete monthly
precipitation totals since 1901. Most of these stations well represent such impor-
tant sub-regions like the Danubian lowland, other lowlands and hollows in Slova-
kia, or the area around the Tatra mountains.

Outputs from four Gcms (CGecM3.1, ECHAMS, KNMI and MPI) have been used
in the daily data downscaling as climate change scenarios for Slovakia since
2011. These models belong to the newest category of so-called coupled atmos-
phere-ocean models with detail network of grid points. The model cGcm3.1 has
9 grid points in the Slovak territory and its neighborhood, the model EcHAM35
has 12 such grid points (about 200 x 200 km resolution) and with corresponding
smoothing of topography. The regional Gcms (shortly RcMs), KNMI and MPI rep-
resent a more detail integration of the atmospheric and oceanic dynamic equa-
tions with grid points resolution 25 x 25 km, while the boundary conditions are
taken from the ECcHAM5 GcM. The kNMI and MPI RCMs have 19 x 10 grid points
(190) in Slovakia and its neighborhood with a detailed topography and appro-
priate expression of all topographic elements larger than 25 km. Downscaling
of these model outputs to needed sites in Slovakia by use of measured climatic
data enable to design daily climate change scenarios of basic climatic variables.
They showed further significant increase in mean air temperature and important
changes in the precipitation and water balance variables. These scenarios can be
easily used for designing combined scenarios of other climatic variables as well
as the studies on impacts and vulnerability to climate change. More detail in-
formation on these models, the downscaling techniques applied in Slovakia and
resulted climate change scenarios can be found in Lapin et al., (2012).

For the assessment of climate change impacts on different socio-economic
sectors and activities both by measured and modeled climatic data were applied
in Slovakia since 1993 (1st to sth Slovak National Communication on Climate
Change issued by the Slovak Ministry of the Environment). These data have been

91



accepted as the input into the so-called impact or vulnerability to climate change
models and studies. Examples of such studies are by Hlav¢ova et al. (2004), Lapin
et al. (2003 and 2009) and Sika et al. (2009).
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AIR TEMPERATURE TRENDS AND VARIATIONS

Air temperature is the most studied and the most important variable in the cli-
mate change considerations. More over, some other climatic elements depend
physically clearly on changes in air temperature (soil and water temperature, air
humidity, saturation deficit, air pressure, precipitation intensity etc.). Significant
increase in global, hemispheric and regional mean temperatures started in the
7oth of the 20th century. This increase continued in spite of decreasing solar

92



radiation since 1961 (IPcc, 2007). Increase of the atmospheric greenhouse gas-
es concentration and enhanced atmospheric greenhouse effect is probably the
only acceptable forcing factor and explanation for such development (zrcc, 2007).
Variations in the air temperature series can be caused also by several natural pro-
cesses. Irregular atmospheric and oceanic circulation oscillations (EINino, ENSO,
NAO, AO, AAO) are the reasons of most of sudden inter-annual and inter-seasonal
deviations (Figs. 1—4). Daily and monthly temperature variations in small areas,
like Slovakia, can be caused mostly by random changes in atmospheric circula-
tion (synoptic causes)
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FIGURE 3. Annual averages of
air temperature deviations 1| e
(dT) from the 1961—1990 00| | T e
mean in the Northern Hemi-  os

sphere continents (solid line) ..
and Global (dashed line) in
1971—2010 (by CRU, 2012).

B Mo ML FIGURE 4. Annual averages of
air temperature deviations (dT)
from the 1961—-1990 mean in the
Northern Hemisphere conti-
nents (solid line) and Global
(dashed line) in 1880—2010 (by
CRU, 2012).
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Air temperature projections and scenarios until the 2100 show continuation of
irregular increase by about 3°C (Fig. 5), this increase is nearly equally all year round.
Variability of air temperature values (means and daily extremes) will not change
significantly, but its impacts are supposed as more negative than before. Sudden de-
crease of air temperature after long series of relatively warm days may cause higher
damages in the ecosystems and socio-economic sectors than frequent changes of
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interdiurnal deviations. On the other hand the long series of heat waves in summer
and mild weather in winter can burden both people and ecosystems. Prolongation
of growing season to the beginning of February results in higher risk of early spring
frost damages in agriculture and gardens in the Central European regions.
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PRECIPITATION AND SNOW COVER TRENDS AND VARIATIONS

Precipitation totals and occurrence are another very important climatic varia-
bles in climate change issues. On the other hand, humidity and evapotranspira-
tion depend significantly mainly on precipitation regime. Comparing the distinct
air temperature increase in case of enhanced greenhouse effect the changes in
precipitation characteristics are more complicated. Basically, the annual totals
have mostly insignificant trends in the period 1881—2012 (slightly decreasing in
the southeastern half of the Central Europe and slightly increasing in the remain-
ing part), but the annual regime of daily precipitation has changed remarkably.
Longer spells of low precipitation totals and shorter heavy precipitation events
are typical in the last 20-year period also in Slovakia. This regime together with
pretty higher temperature during low precipitation spells results in longer and
more severe drought events in the growing seasons not only in southern Slova-
kia and other lowlands but also in the mountains. Example of such development
can be seen in Figs. 6 and 7 in case of the Hurbanovo precipitation series. In
spite of increase in summer precipitation totals by about 10% in 1901—2012 seri-
ous drought events occurred here mainly since 1990 (summer precipitation totals
consist predominantly from convective showers and thunderstorm downpours
in the last two decades). The scenarios of possible future summer precipitation
totals can be seen in Figs. 8 and 9 (modified by 2 models and 4 different meth-
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ods). In the other seasons general increase of precipitation totals is expected. This
increase is more pronounced in the northern half of Central Europe and in the
mountains. Winter precipitation increase can exceed in the northern Slovakian
mountains also 30% compared to previous normal periods (1951-1990).
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FIGURE 6. Seasonal precipita- o it i
tion totals (R) at the Hurbanovo
Observatory (115 m a.s.l., SW
Slovakia) in summer (solid line)
and in winter (dashed line) in
1901—2012 (by SHMI data).
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Snow cover depth and snow cover occurrence depend on air temperature and
precipitation regime even more significantly than in case of air humidity and evap-
otranspiration. Mainly the regions with mean daily temperatures about 0°C during
the winter months are the most vulnerable. Such winter temperature regime con-
cerns the most of Slovak and Central European regions. It seems that the increase
in winter temperature by 1°C results in about 10% winter precipitation totals rise
and in 200 to 300 m snow line shift to higher elevation in the mountains. That is
why some decrease in snow cover days and sums of daily snow cover depths was
registered in altitudes below 800 m and some rise in altitudes above 1200 m in the
last two decades. It is supposed that such development will continue also in the
next decades, if increase in winter temperature and precipitation totals will remain.
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Slovakia) in spring (solid line)
and in autumn (dashed line,
preliminary in 2012) in 19012012
(by sHMI data).
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Changes in snow cover depth and occurrence influence also the regime of other
climatic variables, weather and climate, predominantly during the February to
May season (snowmelt, soil moisture, spring temperature rise, growing season
shift, spring wildfire risk etc.). Wildfires occurred in Slovakia also in altitudes
above 1000 m a.s.l. during the last 20 years, the most vulnerable seems the south-
ern half of Slovakia. Figs. 8 and 9 shows that precipitation scenarios are not equal
using different models, but several options have similar patterns.
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OTHER CLIMATE CHANGE SCENARIOS

Climate change scenarios have been designed for Slovakia since 1992. The first
generation of scenarios was quite simple assessment of possible mean air tem-
perature and mean precipitation totals changes in the future 30-year time frames
compared to 1951-1980 climatic normals. Then more complex scenarios have
been prepared for selected localities and regions in Slovakia (1st Slovak National
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Communication on Climate Change, 1995). New series of scenarios have been is-
sued step by step in 1995—-2009 (s5th Slovak National Communication on Climate
Change, 2009). Outputs from four GcMs (CGCM3.1, ECHAMS, KNMI and MPI) have
been used in the daily data downscaling as new climate change scenarios for Slo-
vakia since 2011. These models belong to the newest category of so-called coupled
atmosphere-ocean models with detail network of grid points. Now only selected
results from the newest climate change scenarios are presented in Figs. 5, 8 and 9
(Lapin et al., 2012).

All from these model outputs and downscaling methods enable to prepare also
combined scenarios based on the gcMs and RcMs modified outputs and regres-
sion or physical relations among climatic variables. Potential evapotranspiration
(Eo) monthly sum series can be considered as one of possible combined scenarios.
Importance of Eo sums change can be seen in Table 1, where monthly and annual
30-year average Eo sums for Hurbanovo are shown. More about measured Eo is
published in Hrvol et al. (2012). Using simple Zubenok (1976) method the future
Eo scenarios can be calculated just from the saturation deficit monthly averages.

Another combined scenarios are (monthly values): snow cover depth, number
of snow cover days, runoff, soil moisture, occurrence of heat waves, occurrence
of thunderstorms and flash floods etc. (Lapin and Melo, 2004, Lapin et al., 2009).

TABLE 1. Scenarios of monthly and annual sums of the potential evapotranspira-
tion Eo (in mm) in 2011—2040 (2025 time frame) and in 2071—2100 (2085 time fra-
me) by 4 different Rcms and Gcms models for Hurbanovo, HURB 1961—1990 — cal-
culated according to the measured values, all by the Zubenok method.

I 11 111 v A\ VI | VII [ VIII | IX X XI | XII | Year

HURB 1961-1990 1.7 | 19.1| 47.1| 84.3| 1117 | 130.1 | 133.7 | 112.4 | 77.1| 46.8 | 22.8 | 12.1| 808.9

KNMI A1B 2025 12.5| 20.6 | 52.1| 92.2| 118.3 | 135.2 [ 141.0 | 118.1 | 82.6 | 49.6 | 24.4 | 12.7 | 859.4

KNMI A1B 2085 14.7 | 22.3 | 54.8 | 93.7 | 126.5 | 148.4 | 156.6 | 130.6 | 86.8 | 52.7 | 25.9 | 13.7 | 926.7

MPI A1B 2025 14.3 | 20.7 | 52.2 | 91.4 | 111.2 | 133.4 | 136.7 | 122.4 | 84.4 | 52.6 | 25.9 | 13.9 | 859.0

MPI A1B 2085 19.1| 255 54.6 | 90.3 | 116.3 | 141.7 | 148.0 | 135.9 | 95.3 | 56.2 | 29.6 | 17.0 | 929.6

CGCM3.1 A2 2025 12.7 | 21.2 | 48.2 91.4 | 116.8 | 137.7 | 136.0 [ 120.4 | 85.1| 52.6 | 23.2 | 12.2 857.5

CcGCM3.1 A2 2085 12.4. | 21.2| 49.3 | 103.7 | 123.6 | 141.5 | 143.0 | 135.5 | 96.7 | 57.8 | 27.8 | 14.1 | 926.6

CcGCM3.1 B1 2025 12.3 | 22.4 | 48.0| 90.0 | 117.9 | 135.3 | 135.5 | 116.5 | 80.2 | 50.4. | 24.2 | 12.7 | 845.3

cGCcM3.1 B1 2085 11.8 | 20.4 | 45.8 95.9 | 117.6 | 138.7 | 136.7 | 122.5 | 84.3 | 53.3 | 24.5 | 13.6 865.1
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As it can be seen from the Table 15 the greatest increase of potential evapo-
transpiration was designed by the regional models RcMs MPI and KNMI (1PCC
SRES A1B emission scenario). These results are in accordance with up to present
observations and calculations of drought evolution during the 20th century over
the globe (Fig. 10). Central Europe belongs among the regions with increase of
aridity according to Palmer index PDSI (IPCC, 2007). Scenarios of regional air tem-
perature changes have several degrees Celsius range by the end of the 21st century,
model outputs using moderate A1B SRES emission scenario represent middle val-
ues within mentioned range (Fig. 11, IPCC, 2007).

As greater is mean air temperature increase as higher probability is for the de-
crease of soil moisture due to the increase of potential evapotranspiration. Fig. 11
indicates that such development is the most probable in the majority of continen-
tal regions over the globe. On the other side increase of air temperature at cyclon-
ic synoptic situations results in up to 10% rise of precipitation per 1°C warming
(Lapin et al., 2003).

FIGURE 10. Geographical
pattern of Palmer drought
index (PDSI) change during
the 20th century (1901—
2000, red color represent
drought risk increase, blue
decrease, IPCC, 2007).

FIGURE 11. Geographical
pattern of mean annual
surface atmosphere
warming (in °C) according
to set of General
Circulation Models by the
IPCC SRES A1B emission
scenario in 2090—2099
compared to 1980-1999
(1pcc, 2007).
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CONCLUSIONS

Assessment of vulnerability of natural ecosystems and different socio-econom-
ic sectors due to climate change contains a plenty of items and characteristics.
This paper is devoted mainly to one (but very important) climate change impact —
evaporation change and drought risk (dependent significantly on air temperature

and precipitation changes). Fig. 12 shows that increase in mean air temperature

can dramatically change the saturation deficit (D) and consequently also potential

evapotranspiration even at the same relative humidity (U). Climate warming and

decrease of soil moisture will surely result in decrease of growing season relative

humidity, mainly in warmer regions. That is why the question of evapotranspira-
tion change is very important on most of global continents. Adaptation options

to reduce negative and utilize positive climate change impacts in Slovakia have

been published in the 5th National Communication of the Sr (2009). Drought and

flood risks are the most important.

elhPa) Dependence of air humidity variables on air temperature at about 1000 hPa air pressure

s FIGURE 12. Dependence
. il ve=ssowea A Of saturated water vapor
= ke pressure (e*) and water
5 vapor pressure at 50%
- D3=212hPa relative air humidity (U)
- ] on air temperature (T)
» b2=t17hPs __.u—:‘s;% in low altitb’tdes (about
- R 1000 hPa air pressure).
o | el Saturation deficit (D) is
g e T S A RRNA A increasing by about 6%
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at 1°C warming. Poten-
tial evapotranspiration

depends on D by formula Eo = kiD, where ki is coefficient different in various geo-
botanic zones and in various months during the year. Increase of e* by about 6% at
1°C warming means that in case of cyclonic and convective weather events poten-
tial precipitation totals should rise also at least by 6%, but because of atmospheric

dynamics acceleration at rising T and e* the real increase in precipitation is even

by 10% at 1°C rise.
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CLIMATE CHANGE AND ITS IMPACTS — CRITICAL APPROACH

Zbigniew Ustrnul

ABSTRACT

The article presents some key issues concerning contemporary climate change prob-
lems. It concerns the reasons of the heated debate about climate change and vari-
ability in recent years all over the world. Problems of climatic data inhomogeneity,
modeling and future climate scenarios and projections are discussed. The special
attention is paid to the uncertainty of future climate projections and its impacts.

KEY WORDS: climate change, climate impacts, scenarios, uncertainty

INTRODUCTION

Climate changes — a scientific or unspecified term?
Climate changes are certainly one of the key challenges of the contemporary
world. Various research centres, state and international administrative bodies,
social and environmental organisations effort to define these specific “Grand
Challenges.” One of the most prominent organisations is The International Coun-
cil for Science (1csuv). In its report, it stresses the importance of climatic chang-
es, related to the global ones, and suggests activities required for achieving sus-
tainable development (Icsu 2010). It is not surprising that the term is one of the
most frequently mentioned in scientific literature, including Earth sciences an
climatology in particular. The problem of climate change is widely recognized,
yet judging by numerous publications, discussions and mass media reports, it
may be questioned whether the term is used properly, as it is often interpreted in
one’s own way. What is more, this inconsistency is often present in professional
sources. The well-known “Glossary of Meteorology” by the American Meteorolo-
gy Society suggests that climatic change is any systematic change in the long-term
run of climate elements sustained over several decades or longer (Glossary 2000).
Some sources explain that it is a transformation of the climatic system which lasts
the order of 1,000 years, and other insist that the changes may persist for a much
shorter time, but not as short as 5 to 11 years.

Recapitulating, although there is no ultimate explanation of the term, climate
changes are relatively long-lasting, for a few decades and sometimes hundreds of
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years. Therefore, the so-called climatic changes that are observed at the present
time (in individual decades) cannot be referred to with this term. In order to avoid
the misuse, and the negative connotation, the short vacillations should instead
be regarded as climate variability, a natural characteristic of climate. To end the
terminological deliberation it must be mentioned that changes in weather con-
ditions and climatic changes should not be confused and used interchangeably.

Climate changes — a scientific or political subject?

Climate changes have been a particularly important issue for merely the last twen-
ty years. It made room for the debate on what happens to climate, what will hu-
manity experience in the nearest future, and in what way our lives will be altered
due to the climatic changes. Here and there, disturbing opinions were made: that
the current climatic changes are a proven reality and they may lead to a paralysis
of the civilisation. There is no doubt that all these beliefs and questions come from
the man himself, his struggle to uncover “the tomorrow”. But what really causes
the subject so significant, are the alarming news on the severe weather phenome-
na, which come from around the world nearly every day.

The reports worry us and force to the question the security of even the nearest
future. Certainly, the mass media play an important role in forming our behaviour
and views in this regard. The beginning of the 21st century, when telecommu-
nication has developed largely, allows them to transmit information on literal-
ly everything, including meteorological and climatic phenomena. Thus, among
many valuable pieces of information, one can find irresponsible pseudoscientific
claims of some of the researchers. What is more, certain political groups put pres-
sure on them in order to fulfill their interests. As a result, a mass of dreadful, truly
horrific, titles appear every day around the world in newspapers, magazines and
reports. The imaginary depiction of immediate global warming, such us in the
film “The Day After Tomorrow’, are far from optimistic. Similar attitude can be
ascribed to significant scientific studies and reports, for instance in the so-called

“Pentagon Report” presented in October 2003 by P. Schwartz and D. Randall. In
addition to describing the catastrophic socio-economic visions, it also relates to
a real scenario of climate cooling in many parts of the world in the nearest hun-
dreds of years.

The origin of climate change — man or nature?
We observe a lot of upsetting extreme meteorological events (Katz, Brown 1992,

Stephenson 2002, Ustrnul, Wypych, Kosowski 2012). Can they be related to climatic
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changes? Or maybe they have already become the indicator of climatic catastro-
phe? What is climatic catastrophe and how does it manifest itself?

This concept, expressed alike in numerous languages, means simply the cata-
clysm in existing climate. What is catastrophe, then? The word is of Greek ori-
gin (katastrophé — “overthrow”) and, according to Merriam-Webster Dictionary
it means “a violent and sudden change in a feature of the earth” The definition
emphasizes the suddenness as a major feature of catastrophe so the question
may be raised whether the expected climate changes will happen rapidly. In at-
tempting to answer this, it is proper to investigate the history of climate from
the last 100—200 years, as the knowledge of the changes that happened during
those times is quite broad, since instrumental observations have been available
(Burroughs 2009). Figure 1 shows variability of average temperature of the air in
winter (December—February) on the weather station at Krakow — Observatory. It
has the longest continuous record of temperature in Poland, which is an excellent
representation of the climatic conditions for the southern part of the country. The
data demonstrates a great variability of the values and an increasing long-term
trend. Similar graph shows global annual average temperature in 1861—2010 (fig.
2). Although it shows the average deviation from mean temperature of 1961-1990
period, it clearly proves that the global annual mean temperature increased about
0.7°C. From climatologic point of view, it is rather alarming growth and if this
trend continued for the next 100—300 years, the climatic changes, including glob-
al warming, would be catastrophic (rapid retreat of glaciers, sea level rise, changes
in climate and vegetation zones, etc.).

Climate changes, and especially air temperature vacillation can be examined
thanks to proxy data, although this may result in poorer exactness. Many re-
searchers, including geologists, glaciologists, botanists, historians, and archae-
ologists, provide priceless climatic data, which allows to reconstruct the past in
historical or geologic time scale. The outcomes are generally known and unam-
biguous: they confirm considerable climate vacillations in the past ages, and also
indicate that the difference between the highest and lowest annual mean tem-
perature values can reach even 10°C. It must be remembered though that these
changes were gradual. It has been estimated that even during the most sudden
cases of warming, the increase of annual average temperature was never greater
than only tenths degree Celsius per century.

All the data confirm unequivocally that climatic changes and variability were
present in the Earth’s history and are currently in progress. The reconstructions
oblige us to seek for the causes of the changes, but they also make it possible
to model climate. In connection with what has already been discussed, and in
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reference to climate history of the last 100, 1,000 or 100,000 years, a basic ques-
tion must be asked: what will happen to climate? Will we experience the warm
Mediterranean climate in our zone or quite the opposite, subarctic or polar? Will
there be thermopiles, like palm trees, in our cities, or maybe they will turn into
polar deserts?
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Before we make an attempt to answer those questions let us first look at the
crucial factors that cause climate changes. Although there is no consistency in de-
termining what those causes are, they are divided into two major groups, namely
anthropogenic and natural. The former normally refer to the strengthening of
the greenhouse effect caused by the emission of the greenhouse gases, particu-
larly CO,, the concentration of which has reached almost 390 ppm at the present
time. The supporters of the statement that the increasing concentration of the
greenhouse gases lead to global warming point to the fast growth of carbon diox-
ide concentration in the 20th century. However, climate reconstructions provide
evidence that there were greater concentrations of this gas even before first hu-
man appeared on Earth. Therefore, many climatologists regard human activities
as a having little impact on the climate, limiting it only to a local scale: cities and
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other areas which are under strong anthropopressure. For them, natural factors,
divided into volcanic, solar and astronomical, are more likely to be responsible
for the changes.

The most important causes of climate change have just been mentioned. We
do not know the range of their effect, but it is important to be aware that they do
not act independently, irrespective of each other. Most likely, only the outcome of
their reciprocal interaction is the result of certain climate changes.
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In addition to the above, in spite of the progress in science, the development of
measurement and computer techniques, there are still methodical challenges in the
climate change study. They concern the quality and homogeneity of the construct-
ed and analysed measurement series, which are the foundation of a precise study
of the climate history of the last 100—200 years. Different aspects (fig. 3) may be
responsible for the erroneousness of the measurement series. The lack of homo-
geneity may directly come from, for example, station relocations or changes in in-
strumentation due to worsening accuracy. Another crucial aspect, which affects the
values estimated for the whole globe, is the number of stations which provide the
data. The number has grown significantly over the last 100—150 years so, unques-
tionably, the ultimate values used in analyses must have been altered by this fact.
The use of remote sensing appears to be the solution to the problem of homogeneity.
They make it possible to observe the climates of inaccessible areas, where weath-
er stations are rare and, in many aspects of meteorology and climatology, these
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methods have become indispensable. But as far as climatic changes are concerned,
they still serve as auxiliary techniques. Furthermore, their constant development
and improvement of accuracy and precision, the varying object to measure, evoke
worry that they, to a greater extent, will be affected by the problem of homogeneity.

It also must be realized that even though the atmospheric processes are rela-
tively well-understood and the existing measurement and research techniques,
including supercomputers and modelling procedures, are highly developed,
weather forecasting for time period longer than a couple of days is still problem-
atic. Predicting climate changes in the nearest 10 or 100 years, not to mention
greater time span, is then incomparably more complicated. What we have now
are only doubtful scenarios, with still little-understood basics and all kinds of
feedbacks. What if we make just a tiny mistake in our studies? Then the outcome
will be completely altered. Therefore every authoritative and firm statements of
individual researchers must be questioned, especially if they are uncritically ex-
pressed by politicians and decision-makers.

Climate change scenario — projection or fiction?

Modern approach to the climate change forecasting relies on General Circula-
tion Models (GcMms) which simulate the climate system. They are based on basic
physical laws and use hydrodynamic and thermodynamic equations. The numer-
ical global circulation models are complex and expensive; as a result, only a few
research centres around the world are able develop them. The horizontal spatial
resolution of the contemporary models reaches 100 km, which is a huge step for-
ward if compared to first attempts in modelling that were made twenty years ago.
Equally important is the growing number of applied variables.

In addition to numerical models, the climate change scenarios employ also
predictions of greenhouse gasses emission as well as other pollutants connected
with both socio-economic development of the world and the ecology actions. In
the Special Report on Emission Scenarios (SRES 2001) an exceptional interest is
given to sustainable development, which allows to design scenarios in which the
greenhouse gasses emission will have become stable by 2050 (scenario B1 and B2).
Depending on what model and which scenario is taken into account, the future
climatic changes may be calculated, but they generally do not reach beyond the
year 2100. The outcome of such projections are often referred to and discussed
in the literature of climatology. For example, it is worth familiarizing oneself with
the Fourth (rcc 2007) and, currently in development, Fifth Assessment Report of
the 1pcc. The raise of average global temperature presented in them is relatively
pessimistic: even if the assumed temperature raise for the 2020—2029 decade will
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equal 1°C, it is not that alarming, but if we suppose it to rise constantly, as it is pre-
dicted for 2090-2099, it becomes much more disturbing. The highest tempera-
ture growth is predicted for the Arctic polar region. Of course, in both cases there
are differences in temperature distribution, as can be seen in the graphs show-
ing global mean temperature including Sahel region (fig. 4). Without discussing
the scenarios in detail, two important facts must be noticed. Firstly, most of the
climatic change predictions assume that the air temperature is the most impor-
tant, often the only characteristic that matters. The distribution of precipitation
is seldom taken into account, not to mention the lack of interest in other climate
elements. Secondly, and probably more importantly, the forecasted values often
vary enormously, as they depend on the model and emission scenarios that have
been used while estimating them. Consequently, the so-called cluster scenarios,
which make use of a range of models, are formulated.
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To conclude the deliberation on climate change scenarios, attention should be
drawn to a vast uncertainty on the correctness of estimated values. Often only ex-
perience, sometimes even intuition, allow to draw proper conclusions. The mod-
els have to undergo tests and simulations successfully, but they stand for only an
approximation of the real word. The interpretation of their products must then be
very cautious, especially because the causes of climatic changes, the relationship
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between the elements and the climate system, including physical and chemical
changes, still require exploration. At this point, it is worth mentioning that even
the refined results of prognostic (numeric) mesoscale meteorological models are
often incomparably different or entirely incorrect, even though they struggle to
predict weather conditions for just the next few days. For the climate models, the
task is even more complex because of the time and spatial scale. In addition to
that, the unforeseeable political and economic affairs make it even harder to im-
agine what the climate will be like in the future. Probably everyone is aware that
any global changes, including for example crises outbursts can radically and effec-
tively undermine even the most carefully shaped “natural and rational” scenarios.

Moreover, the development of IT allows to make more complex calculations,
with new parameters (climatic factors) and changes in spatial resolution of the
whole atmosphere. The revolution is noticeable if the first and fourth 1pcc re-
ports are compared, and now it is a fact that can be both observed and verified
(fig. 5). Several years ago the so-called hockey stick graph of the global tempera-
ture rise seemed to have no end, as from the eighties it rapidly started a continu-
ous growth. But the recent few years show that it has been ceased and maybe the
following years will show the opposite tendency.
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CONCLUSION

The foregoing considerations, out of necessity, concern only selected climate
change aspects. They are individually discussed in serious, professional reports,
which sometimes treat this topic in a dissimilar way, which only proves that
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climatic changes, sustainable development, and their influence on the environ-
ment an man need further study. In many aspects, the current state of science,
although significantly improved in comparison to even the previous several years,
does not allow for a simple conclusion. The critical insight into some issues, oblig-
es to summarize the most important ones, coming from both the deliberation and
notions from the literature:

Climate changes are fascinating issues from the scientific point of view. However,
they require broad, interdisciplinary knowledge.

Climate change reveals as unusual complex problem. It also concerns its climate
impacts.

Due to official scientific scenarios the climate change impacts on population in-
cluding the life quality and health are not too optimistic for low latitude located
countries (e.g. Sahel region). Let us hope that these scenarios will be totally wrong.
Scenarios are much better for Central Europe.

One should believe that human mind and activity including policy and solidarity
will solve the most difficult human problems — even if the worst scenarios will
happen.

In all climate change studies and research there is some percentage of uncertainty.
No one with high responsibility can formulate absolute opinions as to climate
future as well as impacts including human population.

Therefore the following sentence given by Oscar Wilde seems to be quite actual:
“Man can believe the impossible, but man can never believe the improbable”
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EXTREMNE KLIMATICKE ANOMALIE AKO PRIAMY DOSLEDOK
GLOBALNEHO OTEPCOVANIA

Alexander A¢ & Jozef Pecho

ABSTRAKT:

Mnohé oblasti sveta zazivaji v poslednych rokoch zvyseny vyskyt extrémneho v po-
Casia. Tento rok postihli Spojené stdty americké najrozsiahlejsie sucho od roku 1939,
kym v roku 2011 postihli Stdt Texas rekordné poZiare, spésobené mimoriadnym
suchom. Extrémne poZiare zasiahli aj rozsiahle boredlne lesy vo vychodnom Rusku,
kde v priebehu tohto roka zhorelo 74 miliénov akrov porastov. I$lo o situdciu velmi
podobnii tej z roku 2010, kedy rozsiahle oblasti stredného Ruska zasiahli v nebyva-
lom rozsahu rekordné teploty a viny horiicav, obdobne sprevidzané pozZiarmi a ex-
trémnym suchom. Extrémnejsie sa vSak nezdajii byt len teploty, ale aj fenomény
spojené s kolobehom vody v prirode. Silné privalové zrdzky prichddzajii nielen cas-
tejsie, ale z pohladu mnoZstva spadnutej vody dosahujii aj vysSich, extrémnejsich
hodnét. Nevyvdzend casovd a priestorovd distribiicia zrdzok spdsobila v posled-
nych rokoch cely rad katastrofdlnych povodni. Tie postihli v roku 2010 viac ako 20
miliénov obyvatelov Pakistanu a na prelome rokov 2010/11 zaplavili v austrdlskom
Queenslande tizemie s rozlohou Franciizska a Nemecka. Na Britskych ostrovoch
majii tento rok za sebou najdazdivejsie leto od roku 1912, zatial éo cinsky Peking
prekonal v juli najhorsie povodne za poslednych 6o rokov. Preukdzatelne vyssi po-
Cet extrémnych pripadov pocasia pozorovany na celom svete v obdobi posledného
desatrocia sa stal Zivnou pddou neutichajiicich diskusii medzi odbornikmi a la-
ikmi o tom, i tento fenomén md skutocne nejaky siivis s globdlnym oteplovanim.
V ¢ldnku ukdzeme, Ze v pripade niektorych typov extrémov, neustdle pribidajii
vedecké dokazy potvrdzujiice pricinny vztah medzi ich Castejsim vyskytom a in-
tenzitou, a progresivnymi zmenami zdkladnych fyzikdlnych parametrov zemskej
atmosféry. Nasledujiici prehlad vedeckej literatiiry z poslednych rokov sa pokiisi
zhrniit aktudlne poznatky o suvislostiach medzi klimatickou zmenou (t.j. zmenou
podmienenou ludskymi aktivitami, predovsetkym emisiami sklenikovych plynov)
a extrémnymi prejavmi pocasia.

KLUCOVE SLOVA: extrémy pocasia, klimatické anomdlie, Statistika extrémov, viny
horiicav, extrémne zrdazky, sucho,
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ABSTRACT

Many regions of the world have experienced an increased incidence of extreme
weather in recent years. This year, the most serious drought since 1939 hit the Unit-
ed States of America, while in 2011 the state Texas was affected by record wildfires
in consequence of exceptional drought. The summer of 2012 has proven to be the
most severe wildfire season Russia has faced in a decade. Unlike 2010, when se-
vere fires raged in western Russia because of extreme temperature and prolong
heat waves, most of the fires in 2012 have burned through taiga in remote parts
of eastern and central Siberia. More than 17,000 wildfires had burned more than
30 million hectares (74 million acres) through August 2012. However, it is not only
a temperature what seems to be more extreme, but also the water cycles relat-
ed phenomena. Devastating torrential rainfall has become more frequent, and
moreover in terms of total amount of water, they have also reached more extreme
values. Disturbed and unbalanced temporal and spatial distribution of rainfall
caused a high number of disastrous floods in recent years. In 2010 disastrous floods
affected more than 20 million people in Pakistan and at the turn of 2010/11 the
widespread floods occurred in state of Queensland, in Australia, where the region
of total area of France and Germany combined was stricken. The British Islands
experienced the wettest summer since 1912 this year, while the worst flash-floods in
60 years hit the capital city of China, Beijing. Demonstrably higher number of ex-
treme weather incidences seen across the world in the period of the last decade has
become a breeding ground for discussions between experts and lay people about
whether this phenomenon could be actually linked to global warming. The article
will show us that in case of certain types of extremes, constantly increasing number
of scientific studies have brought us the evidence of existing causal relationship
between the frequency as well as intensity extremes and progressive changes in
the basic physical parameters of the Earth’s atmosphere. The following review of
the scientific literature published in recent years attempts to summarize current
knowledge on the links between climate change (changes caused by human activi-
ties, especially greenhouse gas emissions), and extreme weather.

KEY WORDS: extreme weather, climate anomalies, statistics of extremes, heat waves,
extreme precipitation, drought
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UvVoD

Z pohladu celkového poctu a vyraznosti poveternostnych extrémov bolo pocasie
v priebehu poslednych dvoch rokov hodnotené ako mimoriadne. Len v minulom
roku (2011) sa na Gzemi Spojenych $tatov americkych vyskytlo 14 meteorologic-
kych situdcii, z ktorych kazda spdsobila skody v hodnote minimélne jednej miliar-
dy americkych doldrov. Americky ndrodny trad pre vyskum ocednov a atmosféry
(NoaA) uvadzal vo svojich oficidlnych tla¢ovych vyhlaseniach, ze i$lo o ,rok plny
meteorologickych extrémov* [1]. Len ich samotnym vymenovanim a popisom by
sme zaplnili niekolko stranok, preto spomenieme len tie najzdvaznejsie. V pamai-
ti via¢siny z nds urcite este ostdvaju spomienky na sériu nicivych tornad z aprila
a maja 2011, ktord sa do histérie zapisala nielen rekordnym poctom zazname-
nanych veternych smrsti, ale aj bezprecedentnym rozsahom sposobenych $kod.
V priebehu aprila 2011 bolo zaznamenanych 753 torndd (predosly rekord z mdja
2003 bol 542), z ktorych hned niekolko dosiahlo najvyssi stupen intenzity (EFs5;
pocas aprila a maja 2011 bolo celkovo zaznamenanych 5 torndd sily EF5; za rok sa
v priemere vyskytne jedno) [2]. V niektorych $titoch na severovychodnom po-
brezi usa spadlo za obdobie od janudra do oktébra 2011 najviac zrazok v histérii
meteorologickych merani. K tejto rekordnej bilancii vyznamnou mierou prispel
aj hurikdn Irene, ktory sa regionom prehnal v auguste 2011.

Ani zvysku sveta nebol v minulom roku dozi¢eny oddych od nicivych prejavov
pocasia. Za vsetky mozme spomenut najma rekordné zrazky a nasledné povodne
v australskom stiate Queensland, Japonsku ¢i Juznej Kérei, alebo naopak histo-
rické sucho v povodi ¢inskeho veltoku Jang-c’-tiang. Extrémne sucho neobislo
v roku 2011 ani zdpadnd Eurépu, ¢i dokonca juhovychodné regiony Slovenska.
Rok predtym sa pozornost svetovych médii sistredila najmé na mimoriadnu vlnu
hortc¢av v zdpadnom Ruskuy, ktora si podla poslednych odhadov vyziadala mini-
malne 56 000 obeti a obrovské strany polnohospodarskej produkcie (ro¢né pro-
dukcia psenice poklesla v Rusku o viac ako 30 %). Bez pov$imnutia neostali ani
rekordné povodne v Pakistane, ktoré zasiahli celd jednu patinu plochy $tatu a 20
miliénov [udi pripravili o strechu nad hlavou [3]. Podla viacerych zdrojov, vratane
OSN, i8lo o jednu z najvacsich humanitarnych kriz v doterajsej histérii ludstva.
Akokolvek sa vsak roky 2010 a 2011 zdali byt z pohladu pocasia abnormédlne, pri
detailnejSom pohlade na celt prvi dekadu 21. storocia zistime, Ze neslo, Zial, o nic¢
vynimocné.

Cim je to, ze posledné desatrocie, velmi pravdepodobne najteplejsie za posled-
né tisicrocie [4], bolo na extrémy pocasia tak ndpadne hojné? Existuje nejaky sivis
medzi pozorovanymi trendmi globdlnej teploty a rastom poctu extrémov, ktory
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by bol navyse fyzikdlne zdovodnitelny? Ak sa bude planéta aj nadalej oteplovat,
na ¢o vsetko sa musime pripravit, aby sme dokazali extrémnemu pocasiu v bu-
dtcnosti vzdorovat a minimalizovat jeho nepriaznivé dosledky? Nie ste to vsak
len vy ¢i napriklad zdstupcovia samosprav, ktori si otdzky podobného charakteru
kladd takmer neustale. Aj samotni klimatolégovia maja ¢o robit, aby dokazali od-
povedat na ¢o i len zlomok tychto otézok. Odpovede sa sice nikdy nehladali lah-
ko, no klimatol6g mé uz v stcasnosti k dispozicii cely rad velmi sofistikovanych
vedeckych metdd, ktoré mu poskytuji urcity obraz o tom, ako sa menili extrémy
doposial a k akym zmenam pravdepodobne dodjde v najblizej buddcnosti. Za-
tial ¢o o historickej perspektive extrémov ndm dokéze nie¢o povedat $tatistickd
analyza, predpovede budiceho vyvoja nie je mozné pripravit bez solidnejsich kli-
matickych modelov, respektujtcich principidlnu fyzikalnu podstatu klimatického
systému Zeme.

TROCHU Z TEORIE STATISTIKY EXTREMOV

Pocasie a klima st najcastejsie popisované siborom meteorologickych a klimato-
logickych prvkov a ich charakteristik (veli¢in; napr. teplota vzduchu, zrdzky, pocet
dni s maximdlnou dennou teplotou nad 25 °C, atd.). V rdmci analyzy extrémov
si véiimame nielen ¢asovy vyvoj a frekvenciu vyskytu zriedkavo sa vyskytujacich
hodnét, ale aj ich ,polohu” v ramci distribtcie (distribu¢nej krivky) vsetkych
nameranych hodnét daného prvku. Za extrém sa zvycajne povazuje ta hodnota,
ktor4 je nad (alebo pod) a priori ur¢enym prahom nachédzajicim sa v blizkosti
horného (alebo dolného) rozmedzia pozorovanych hodnoét. Pre zjednodusenie sa
vsetky poveternostné a klimatické extrémne javy oznacuju jednotne ako ,klima-
tické extrémy*.

Distribu¢na krivka, ktora vo vSeobecnosti definuje pravdepodobnost vyskytu
konkrétneho intervalu hodnot sa v $tatistike charakterizuje pomocou niekolkych
popisnych parametrov (napr. aritmeticky priemer, parameter tvaru a rozsahu
distribu¢nej krivky, atd.). Sta¢i zmena jediného z uvedenych parametrov na to,
aby doslo k podstatnej deformécii alebo posunu celej distribu¢nej krivky jednym
alebo druhym smerom. Tieto zmeny maji v konec¢nom dosledku zasadny vplyv
na ndrast alebo pokles pravdepodobnosti vyskytu extrémnych hodnoét, ktoré sa
nachadzaju na tzv. chvostoch (okrajoch) rozdelenia. Zatial ¢o vo vnutri rozdelenia
(oblast medzi dolnym a hornym kvartilom — nachddza sa tu 50 % vsetkych hod-
nodt) si zmeny frekvencie vyskytu pri tychto posunoch takmer zanedbatelné (ra-
dovo do niekolkych %), distribucia hodnét v chvostoch rozdelenia sa vsak mozu
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menit doslova skokovo o desiatky ¢i stovky percent. A toto je zdsadny problém
zmien vyskytu extrémnych hodnét v podmienkach meniacej sa nestacionarnej
klimy (globédlne oteplovanie). Ak napriklad dochddza k zvy$ovaniu priemernej
teploty vzduchu, celd distribu¢nd krivka sa postiva smerom doprava, ¢o sa preja-
vuje ndrastom poctu ,teplych” extrémov a naopak poklesom poctu chladnych na
opa¢nom konci. Uvedend tivaha nie ani zdaleka len produktom nejakého Statis-
tického teoretizovania, tento fenomén potvrdzuju aj redlne namerané ddaje. A ¢o
viac, nemusime sa obmedzovat len na teplotu vzduchu. Tento predpoklad obstoji
aj pri dalich meteorologickych prvkoch, aj ked treba pripomentt, Ze vztah me-
dzi teplotou vzduchu a zrazkovymi extrémami je trochu zlozitejsi. Jednoducha
fyzikalna tvaha nad Clausius-Clapeyronovou rovnicou nas vsak privedie k em-
piricky dokdzatelnému predpokladu, podla ktorého oteplenie o kazdy 1 °C vedie
k narastu vlhkosti vzduchu (obsahu vodnej pary v atmosfére) vac¢sinou o 6 az 8 %,
¢o zvy$uje nielen pravdepodobnost vyskytu extrémne vysokych uhrnov zrdzok,
ale prispieva aj k intenzivnej$im procesom tvorby a vypaddvania zrazok. Vlhsia
atmosféra je nositelom vicsieho mnozstva latentnej energie, ktora sa uvoltuje pri
skvapalnovani vodnej pary. Kone¢nym vysledkom mézu byt silnejsie a destruk-
tivnejsie burky ¢i hurikany.

STATISTIKA VS. KLIMATICKE (FYZIKALNE) MODELOVANIE

Statistika ndm umoziuje nielen presne vymedzit, ktoré hodnoty $tudovaného
meteorologického prvku je uz mozné povazovat sa extrémy, a ktoré naopak este
nie, ale navyse prinédsa aj odpoved na casto kladent otdzku, ¢i stcasny pocet po-
veternostnych extrémov je vyznamne vys$si ako v pripade, kedy by k zmene klimy
nedochddzalo. Inak povedané, ¢i je dlhodoby vyvoj a zmeny frekvencie extrémov
mozné vysvetlit prostrednictvom pozorovanych trendov klimatickych prvkov.
Statistika je mocné ¢arodejka, ked viete ¢o s fiou, no sama o sebe uz nedokaze
vysvetlit fyzikdlnu pri¢inu pozorovanych zmien, pripadne ¢i tieto zmeny mozno
vnimat skor ako dosledok antropogénne zosilneného sklenikového efektu alebo
prirodzenej premenlivosti globalnej klimy. V tomto smere sd ovela uzito¢nejsie
klimatické modely (tiez prepojené cirkula¢né modely — gcms). Tie st schopné
simulovat nielen ¢asovy vyvoj fyzikdlnych vlastnosti klimatického systému Zeme,
ale aj vSetky zndme fyzikdlne procesy (toky ldtok a energie, vymena tepla medzi
ocednom a atmosférou, uhlikov cyklus, atd.), ktoré sa zdsadnym spdsobom po-
dielaji na formovani klimatickych pomerov zemskych hemisfér, kontinentov ¢i
vybranych regiénov. Okrem toho, modely umoznujt simulovat odozvu celého kli-
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matického systému Zeme ako aj jednotlivych jeho subsystémov (atmosféra, oce-
dny, ladovce, atd.) na zmeny zakladnych klimatotvornych faktorov — napriklad
slne¢nej aktivity, chemizmu atmosféry, vulkanickej ¢innosti, a pod. Vypoctova
technika dnes uz umoznuje spustat tisicky modelovych simuldcii takmer sibezne,
¢im sa vyrazne skracuje nielen vypoctovy Cas, ale predovsetkym sa redukuju neis-
toty odhadov, napr. budiceho vyvoja klimy (¢im mame k dispozicii viac vysledkov,
tym mame aj lepsie informdacie o moznom rozsahu predpokladanych zmien a ich
pric¢in). Treba si vSak uvedomit, Ze nech st uz modely akokolvek prepracované
a komplexné, stile maji uré¢ité obmedzenia, ktoré vyplyvaja z ich zatial nedo-
statocnej schopnosti simulovat niektoré typy poveternostnych extrémov (napr.
burok).

EXTREMNE TEPLOTY, VLNY HORUCAV A KLIMATICKA ZMENA

Podla zatial poslednej sumérnej spravy Medzivldidneho panelu pre klimaticka
zmenu (IPCC) z roku 2007, zvy$ila sa priemernd globdlna teplota v rokoch 1906
az 2005 0 hodnotu 0,74 °C (v rozsahu 0,56 — 0,92 °C) a oteplenie od zaciatku me-
teorologickych merani teploty, teda od roku 1850 predstavuje 0,76 °C (1pcc, 2007
[4]). Oteplenie nad pevninami a vo vys$sich nadmorskych a zemepisnych sirkach
prebieha rychlejsie, a oteplenie za poslednych 50 rokov je priblizne 2-ndsobne
rychlejsie, ako za poslednych 100 rokov. Napriek tomu az 8o % nadbyto¢ného
tepla, v dosledku zosilneného sklenikového efektu, absorbuji ocedny.

V poslednom desatro¢i sme boli svedkami hned niekolkych rekordnych a des-
truktivnych vin hordcav, ktoré zasiahli mnohé ¢asti sveta. Co je viak mozno este
horsie, niektoré odborné $tudie naznacuju, ze ich extrémnost ako aj vyskyt by
pravdepodobne nedosiahli pozorovany rozsah, nebyt globdlneho oteplovania.
Len pre predstavu uvedieme zopér zakladnych tdajov na tvod. V roku 2003 za-
siahla zdpadnt Eurépu jedna z najextrémnejsich vin hordc¢av za posledné storocie,
pricom v kone¢nom bilancovani si vyziadala minimdlne 40 ooo ludskych zivotov
(horny odhad: 70 000). Leto, pocas ktorého sa vyskytla bolo v Eurépe vobec naj-
teplejsim za poslednych aspon 500 rokov [5]. V roku 2007 pre zmenu zasiahla
mimoriadna vlna horticeho poc¢asia Grécko. Priemernd letna teplota v Aténach
presiahla dlhodoby priemer z obdobia 1961—1990 0 3,3 °C (3,7-ndsobok smero-
dajnej odchylky) [6]. Asi netreba ani pripominat, ze v tom istom roku sme rekord-
ne vysoké teploty zaznamenali aj u nas na Slovensku. Dramaticky sa vyvijali aj
horudcavy a nésledné poziare v Austrdlii vo februdri 2009, ¢i v centrdlnom Rusku
juli a auguste 2010. Okrem viac ako 56 000 obeti si ruské horucavy vyziadali aj
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obrovské materidlne a ekonomické straty (napr.: produkcia obilnin v lete 2010 sa
prepadla o viac ako 30 %). Jedna z poslednych dlhotrvajicich a destruktivnych
vin hortéav zasiahla tento a minuly rok aj juh a juhozépad Spojenych $titov ame-
rickych.

Nejde véak len o vyskyt a dosledky takto extrémnych vin hortcav, tatistické
analyzy skuto¢ne potvrdzuji, ze pocet tzv. ,teplych” extrémov vyrazne rastie na
celej Zemi. Priblizne 73 % pevnin zaznamenalo vyznamny ndrast poctu tzv. tep-
lych noci (10 % najteplejsich) v obdobi 1951 — 2003 [7], pocet rekordov maximalnej
dennej teploty je na Gzemi UsA [8] a Austrdlie [9] v siCasnosti dva krat vyssi nez
pocet rekordov minimalnej teploty, a priblizne 30 % rekordov maximalnej teploty
v Eurépe je mozné pripisat posobeniu globélneho oteplovania [10]. Okrem toho,
celkové dizka vin hortcav sa v zapadnej Eurépe v priebehu 20. storoia zdvojna-
sobila [11]. V juznej Eurdpe, a to najmé v oblasti Stredomoria, st zmeny daleko vy-
raznejsie. Vo vychodnom Stredomori len od 60. rokov minulého storocia vzrastli
véetky sledované charakteristiky vin horucav $est- az osemnésobne (!) [12].
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OBR. 1: Zndzornenie rozlozenia odchylok teplot vzduchu za obdobie jiin — august
pre cely povrch planéty. Grafviavo ukazuje odchylky teploty od priemeru za 30-roc-
né obdobie 1951 —1980, graf uprostred ukazuje porovnanie pre obdobie 1981 — 2010
po odpocitani trendu, a graf vpravo ukazuje porovnanie odchylok teploty oproti
obdobiu 1981 — 2010. (Prevzaté z Hansen a kol. [13]).

Ak sa v$ak posunieme do oblasti mesa¢nych extrémov, dlhodobé trendy st do-
konca este ndpadnejsie. V porovnani s dennymi tidajmi st mesac¢né charakteristi-
ky extrémov poznacené mensou premenlivostou, ¢o sa okrem iného prejavuje aj
v ich tesnej$ej zavislosti od globalnych zmien teploty [14][24]. Na zmeny priesto-
rovej distribudcie globélnych priemerov teploty sa zamerala $tidia Hansena a kol.
[13]. V nej autori ukdzali, Ze extrémne teplé letd (vyskyt extrémne vysokych teplot
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frequency

v lete s odchylkou 3-sigma) sa napriklad v st¢asnosti pravidelne vyskytuja pribliz-
ne nad celou jednou desatinou povrchu pevnin, v porovnani s rozsahom okolo
0,1—0,2 % v rokoch 1951 —1980. (Obr. 1.).

Modelové simuldcie s pozorovanymi trendmi velmi dzko koresponduji. Do-
kazujt véak aj to, ze riziko vyskytu vin hort¢av podobnej magnitidy ako v roku
2003 sa v priebehu 20. storoc¢ia minimalne zdvoj- az $tvorndsobilo, a to hlavne
v dosledku antropogénne zosilneného sklenikového efektu [15].
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OBR. 2: Rozdelenie odchylok priemernej
letnej teploty vzduchu v Eurdpe v obdo-
bi rokov 1500 —2010. Vertikdlne ciary
1 zobrazujii odchylky priemernej teploty

vzduchu voci obdobiu 1970 —1999 nad

8of-
60f-
“or pevninskou Ccastou Eurdpy v oblasti
1 [35°S, 70° S], [25° Z, 40° V]) v jednot-
livych rokoch. Cislom je oznacenych s
2 najteplejsich a najchladnejsich obdobi.

Sedy histogram zndzoriiuje rozdelenie
odchylok teploty v obdobi 1500 — 2002, pre porovnanie je zndzornend Gaussovskd
distribucnd krivka (Cierne). (Prevzaté z Barriopedro a kol., 2011 [22]).
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Barriopedro a kol. [22] analyzovali extrémne vlny horucav v Eurépe v roku
2003 a vo vychodnej Eurépe a Rusku v roku 2010, kedy mesacné priemerné tep-
loty na niektorych miestach prekrocili dlhodoby priemer az o 10 °C, v kontexte
podmienok za poslednych 500 rokov. Tieto klimatické extrémy boli bezprece-
dentné za sledované obdobie na 50 % tzemia Eurdpy a na zaklade regionalnych
multi-modelovych experimentov sa vyskyt podobnych udalosti v nasledujicich
40 rokoch zvy$i 5 az 10-ndsobne. Bez zaujimavosti nie je ani skuto¢nost, ze co sa
tyka rozsahu vlny hortcav, roky 2010 a 2003, nasledovali roky 2002, 2006 a 2007
(Obr. 3). K podobnému zéveru, ze klimatické zmeny povedu k vyznamne vyssej
pravdepodobnosti vyskytu vin hortc¢av dospeli aj skorsie $tudie [23][24].

S pouzitim pristupu Monte Carlo simuldcii v kombindcii s trendom oteplo-
vania atmosféry dospeli Rahmstorf a Coumou [24] k zaveru, Ze ,oteplovanie
podnebia zvysilo pocet novych teplotnych rekordov v globdlnom priemere z 0,1
na 2,8. V pripade julovej teploty v Moskve, odhadujeme, Ze miestny trend otep-
lovania zvysil pocet rekordov oproti minulosti 5-ndsobne, ¢o znamend pribliz-
ne 80% pravdepodobnost, ze julovy rekord by sa nebol vyskytol bez oteplova-
nia atmosféry K zaveru, Ze hranica oteplenia na tirovni 2 °C proti obdobiu pred
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priemyselnou revoldciou, nemusi byt ,bezpec¢nd”, dospel pri analyze vyskytu ex-
trémnych vin hortcav Diffenbaugh a Ashfaq [26]. Podla vysledkov tejto studie
dojde k vyraznému zosilneniu a zvyseniu frekvencie vin hortc¢av nad vyznamnym
uzemim USA uz aj pri malom néraste koncentricie sklenikovych plynov. Pri za-
chovani stcasnych trendov by sa uz v obdobi 2010 —2019 vyskytovali rekordné
vlny horucav 3 — 4 krét za desatrocie nad priblizne polovicou Gzemia USA, a 0 20
rokov neskor by niektoré staty (Utah, Colorado, Nové Mexiko a Arizona) takéto
situdcie zazivali najmenej v 7 z 10 rokov, kym zvy$ok tizemia usa by bolo takto
postihnuté v 3 —4 rokoch za desatrocie. K velmi podobnym zéverom dospela aj
krétko nasledujtca studia, ktora sa zamerala na vyskyt intenzivnych vin hortac¢av
v pripade eurépskeho kontinentu [27]. Ich vyskyt by sa mal podla sic¢asnych sce-
ndrov dramaticky zvysit.

SUCHO A KLIMATICKA ZMENA

Medzi klimatické extrémy, ktoré uzko suvisia s vysokymi teplotami, patria aj pe-
riédy sucha. Aktudlne prebieha v Syrii vojensky konflikt a spoloc¢enské nepokoje
zasiahli aj dal$ie krajiny oblasti blizkeho vychodu, severnej Afriky, ale aj juznej
Eurépy. Okrem rastu cien potravin na svetovych trhoch [16] k vyvoju v Syrii
prispeli a klimatické zmeny. 10 z 12 najsuchsich zim v oblasti Stredomoria od roku
1902 sa vyskytlo v priebehu poslednych 20 rokov, pricom takyto vyvoj zrdzok nie
je mozné vysvetlit na zdklade iba prirodzenej premenlivosti podnebia (Obr. 2.)
[17]. Autori prisudzujd vyznamny podiel na klesajacich zrdzkach v zime rasticim
teplotam v Indickom ocedne, ¢o je tiez v stlade so zavermi predchddzajtcich sta-
dii. Zaujimavy je tiez poznatok, ze v priemere klimatické modely (CMIP3) pred-
pokladaja iba polovi¢n mieru vysusovania, ako bolo za toto obdobie pozorované,
a iba jeden z 22 modelov dokazal reprodukovat skuto¢nost. Cast tohto rozdielu
moze spocivat préve v zlozke prirodzenej premenlivosti podnebia, ktord pdsobi
rovnakym smerom, ako antropogénny signdl klimatickej zmeny.

Zrazky v zime sa klt¢ové pre pestovanie polnohospodarskych plodin v tejto
Casti sveta. Oblast v okoli Stredozemného mora patri aj podla skorsich stadii a si-
mulécii klimatickych modelov medzi najohrozenejsie oblasti [18] a dalsie vysuso-
vanie moze mat dramatické dosledky na obyvatelstvo a spdsob Zivota. Nedosta-
tok vody v tomto regiéne hrozi do roku 2025 dokonca aj bez vplyvu klimatickej
zmeny [19]. Podobne tak, dlhodoby pokles zrdzok v kombindcii s ndrastom teplot
za poslednych 85—127 rokov v oblasti juhozdpadu Usa, odvodeny na zaklade sle-
dovania zmien vyskytu povodni a prietokov v riekach, prisudzuja autori narastu
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sklenikovych plynov v atmosfére [20], a tieto pozorovania potvrdzuju skorsie
vysledky vychddzajuce z klimatickych modelov [21]. Podla poslednej $tudie za-
meranej na globalny vyskyt sucha, sa plocha tizemia zasiahnuta suchom zvysila
z priblizne 19 % v 50. rokoch minulého storocia na 29 % v poslednom desatroci
(2001 —2010). Bez vplyvu globdlneho oteplovania by rozloha pevnin pod vplyvom
sucha bola priblizne na rovnakej Grovni, ako pred 6o rokmi (Obr. 4.).
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OBR. 3: Pozorované zmeny zrdZok (v milimetroch) v oblasti Stredomoria (30 —45°S;
10°Z—40°V) pocas zimného obdobia (November— April) v rokoch 1902 — 2010 (vla-
vo) a priestorové zmeny zrdzok vyjadrené ako rozdiel medzi obdobim 19712010
a 1902 — 1970 (vpravo). Mnohé oblasti v okoli Stredozemného mora zaznamenali az
60 % pokles zrdzok. (Prevzaté z Hoerling a kol. [17]).
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OBR. 4: Vyhladeny ca-
sovy priebeh globdlnej
rozlohy sucha vyjad-
reny v percentdch. Pre
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2l vyjadrenie sucha je
I pouzity index PDSI
(Palmerov  index zd-

vaznosti sucha) s po-
tencidlnou evapotrans-
"o pirdciou a s pouZitim

Penman-Monteithovej
rovnice (viac pozri v [26]). Zahrnuté si vietky faktory (Cervend Ciara) a prirodzené
zmeny podnebia bez oteplovania (zelend Ciara). Sucho je definované ako index
PDSI pod hodnotou 1/20 percentilu porovndvacieho obdobia 1950 —1979 (vysledky
stk podobné, ak sa pouzije PDSI < —2,0 a dlhsie porovndvacie obdobie 1948 az 2010).
(Prevzaté z Dai, 2012 [28]).
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Vidsina z najnovsich klimatickych modelov cmips (82

%) dokaze dobre repro-

dukovat pokles podnej vlhkosti (hornych 10 cm pédy) v priebehu 21. storocia na
vicsine uzemia Severnej a Juznej Ameriky, Eurépy, juznej Afriky, Blizkeho Vy-
chodu, juhovychodnej Azie a Australie. Modely predpokladaji ku koncu tohto
storocia (2080 —2099) dalsi pokles vlhkosti pody v rozsahu 5 az 15 % (Obr. 2 viavo).
Podobné zmeny sa ocakéavaju aj v pripade pouzitia indexu pps1 (Obr. 2 pravo),
s niektorymi va¢simi regionalnymi rozdielmi, najma narastom vlhkosti v strednej
avychodnej Azii a severe Severnej Ameriky. Ku koncu storo¢ia by mohlo byt viac
ako 50 % plochy pevnin pravidelne postihovanych extrémnym suchom, pricom
ide zvacsa o husto osidlené oblasti Eurépy, vychodnej ¢asti usa, juhovychodnej

Azie a Brazilie. ,Tieto neradostné predpovede by mohli

mat zni¢ujdci vplyv na

velky pocet obyvatelov, ak sa regionédlne predpovede modelov ukézu ako spravne;’
uzatvara Dai vo svojej $tadii [28].
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cmips. Cierne kriZiky zndzoriiujii oblasti, kde sa v projekcii zhoduje 9 z 11
modelov v smere ukazovatela (horny graf). Priemerné hodnoty indexu PDSI za
obdobie 2090 — 2099 vypocitané s pouzitim 14-modelov simuldcii cmirs. Hodnoty
PDSI mensie ako —3 znamenaju v suicasnom podnebi vdzne az extrémne sucho.

(Prevzaté z Dai, 2012 [28]).
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EXTREMNE ZRAZKY A KLIMATICKA ZMENA

Opacny klimaticky extrém, ktory tizko suwvisi s vysokymi teplotami a hydrologic-
kym cyklom, st zdplavy a povodne. Zakladny fyzikdlny mechanizmus spociva
v tom, ze teplejsi vzduch dokdze pri rovnakej relativnej vlhkosti udrzat viac vod-
nej pary, v globdlnom priemere je to priblizne o 7 % viac pri otepleni o 1 °C [33].
Jednotlivé burkové systémy, ¢i uz ide o letné burky, mimotropické dazdové alebo
snehové burky, alebo tropické cyklony (zndme ako hurikdny, tajfany a cyklény),
tak obsahuju viac vlhkosti, a preto moézu sposobit vznik intenzivnejsich zrdzok.
Okrem toho, zatial ¢o priemerné globdlne zrazky, ktoré si do velkej miery ob-
medzené moznostami globélnej energetickej bilancie atmosféry, nemo6zu nérast
o viac ako 2 % na 1 °C, v pripade extrémnych zrazok, vyskytujacich sa v konkrét-
nom regiéne alebo lokalite, st energetické moznosti takmer neobmedzené a pre-
to pri vhodnych vlhkostnych podmienkach moéze rést daleko rychlejsie Narast
extrémnych zrazok predpovedaji mnohé teoretické stidie (pozri napr. [34]).
Vseobecné zavery vyskumu extrémnych zrazok naznacujud, ze v priebehu po-
sledného desatrocia nielenze vzrastol pocet mimoriadnych zrazkovych situdcii,
ale navyse vicsiu cast z nich podmienila klimatickd zmena. Od roku 2000 sme,
a to nielen v Eurdpe, zaznamenali relativne vysoky pocet extrémne vysokych
a v mnohych pripadoch aj rekordnych thrnov zrazok. Spomedzi mnohych stoja
za spomenutie napriklad rekordné Ghrny z Nemecka z augusta 2002 (312 mm
zrdzok za 24 hodin v oblasti Zinnwald-Georgenfeld — najvyssi denny tthrn zrdzok
v Nemecku [29]), ¢i rekordné mesacné zrazky z jila 2007 v Anglicku a Walese
(najdazdivejsi jul od zaciatkov merani v roku 1766 [30]). Aby toho nebolo mélo,
o dva roky neskoér zaznamenali vo Velkej Britdnii novy rekord denného tthrnu
zrazok — v oblasti Seathwaite spadlo za 24 hodin 316 mm vody (316 litrov na mz2).
Rekordné zrazky v inak na zrazky chudobnom strednom a severnom Pakistane
sposobili v jili 2010 najhorsie povodne v celej znamej histérii tejto krajiny [31].
Najvyssie zrazky najmenej od roku 1900 postihli v zévere roku 2010 aj severo-
vychodnd Australiu, nasledované vobec najvlh$ou jarou od zaciatku meteorolo-
gickych pozorovani [32]. Zial, nezaobislo sa to bez rovnako rekordnych povodni
v $tate Queensland, ktoré zaplavili 1,3 mil. km2 Gzemia a spdsobili miliardové
skody. (Neddvna stadia australskych klimatolégov prisla k zéveru, Ze az % extrém-
nych zrdzok z decembra 2010 bola zapricinend abnormélne vysokou teplotou
morskej vody v oblasti severnej a severovychodnej Australie). Zatial ¢o severo-
zapad kontinentu bol zatopeny vodou, juhovychod Australie bojoval s najsuch-
$im obdobim dazdov v histdrii. Za zmienku urcite stoja aj minuloro¢né extrémne
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zrazky v Japonsku v septembri 2011 spOsobené tajfinom Talas (v oblasti stredné-
ho Japonska spadlo az 1625 mm za 72 h; predosly rekord: 1322 mm) [1].

Jedna z poslednych studii pre Gzemie UsA analyzovala viac ako 8o miliénov
dennych zdznamov zrdzok v obdobi 1948 az 2011 [35]. Vysledky tejto $tddie na-
znacuju, ze vyskyt extrémnych dazdovych a snehovych zrdzok sa na Gzemi usa
zvysil v priemere 0 30 % v porovnani s rokom 1948 a to prakticky na celom tizemi.
Zrazky, ktoré sa kedysi vyskytovali s frekvenciou raz za 12 mesiacov sa dnes opa-
kuja v priemere kazdych 9 mesiacov. Najviacsi nérast frekvencie bol zaznamenany
na severovychode krajiny, miestami az o 100 %. Najvacsie burkové systémy dnes
prindsaju o 10 % zrazok viac, ako v minulosti, a takisto sa zvysil podiel zrazok
pochddzajici z extrémnych buirok z 8 na 10 %, pricom trend nérastu sa zvysil od
polovice 70. rokov (Obr. 6.). Cim extrémnejsia zrazkova udalost, tym vicsi bol
zaznamenany percentudlny narast za sledované obdobie. Kym celkovych zrazok
pribudlo o priblizne 9 % (Gdaj z celkovo 3700 meteorologickych stanic), zrazok
v pripade hornych 5 % btrok pribudlo o 27 %. V pripade horného jedného percen-
ta pribudlo o 39 %, v pripade horného 0,3 % pribudlo o 50 %, a v pripade horného
0,1 % pribudlo viac ako 70 %. Takyto vyvoj je v stlade s teoretickymi predpoveda-
mi vplyvu oteplovania na extrémne zrézky [36][37].

Pozoruhodny je aj ndrast extrémnosti zrazok v zimnom obdobi — v Eurépe do-
konca az 8-nasobne za poslednych 150 rokov, najméi v désledku zmien cirkula¢-
nych podmienok. Tak hodinové intenzity zrazok ako aj charakteristiky vlhkosti
vzduchu potvrdzujd nérast obsahu vodnej pary v zemskej atmosfére, a to az 0 4 %
v obdobi od zaciatku 70. rokov).

12% *
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10% 2 ., X -
1.0
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OBR. 6: Pocet extrémnych burok pripadajiicich na jednu meteorologickii stanicu
v rokoch 1948 — 2011 (viavo). Trend je zndzorneny Ciernou Ciarou. Ak by nedochd-
dzalo ku zmendm vo vyskyte extrémnych zrdzok, nemal by existovat Ziadny trend
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(oranzovd prerusovand ciara). Percentudlny podiel celkovych zrdzok pochddzajii-
cich z extrémnych dazdovych alebo snehovych biirok v rokoch 1948 — 2011 (vpravo;
Cierne Ciary zndzornujii trendy) [35].

Naskytd sa vSak otdzka, ¢i je mozné v uvedenych trendov vidiet ,,otlacok” ludmi
podmieneného globélneho oteplovania? V roku 2011 vysla $tadia, podla ktorej
zosilneny sklenikovy efekt atmosféry podstatne zvysuje riziko vyskytu jesennych
extrémnych zrazok a povodni v oblasti Anglicka a Walesu, podobnych tym z roku
2000, 0 minimélne 20 % (s 90% istotou) az 90% (s 66% istotou) [41]. Dalsia $tadia
sa dopracovala k zisteniu, Ze nad priblizne dvoma tretinami severnej pologule
prispeli ludské emisie CO, k zosilneniu a intenzifikécii dennych a 5-dennych ma-
xim zrdzok (v obdobi druhej polovice 20. storo¢ia) [40].

Studia, ktora sa zamerala na analyzu extrémnych zrazok v tropickych oblas-
tiach ukdzala, ze citlivost hornych 0,1 % zrdzok na oteplenie o 1 °C predstavuje
10 % (tj. 6—14 % v ramci 90 % konfiden¢ného intervalu), ¢o je priblizne dvojna-
sobok citlivosti ndrastu zrazok v oblastiach mimo trépov a je to tiez viac, ako
predpoklada vécsina sacasnych klimatickych modelov [38].

Observations

101 0BR. 7: Casovy rad
T Pyo  POZOTOVANI extrémmych
£ 01 sy zrdzok a povrchovej
~10 1 teploty nad tropickymi
1992 1996 2000 2004 2008 ocednmi (hore)
a simuldcie klimatického
Model, GFDL=CM2.0 modelu GDFL-CM2.0
- 15 Pooso (dole). Odchylky hornych
© s v z
E o ——51% K" 0,1 % zrdzok (modrd
s — Implied  &iara) a povrchovd

teplota preskdlovand
podla citlivosti (v %.°C™")
na zdklade premenlivosti (zelend ciara). V pripade modelu cervend ciara
zndzoriiuje odchylky teploty preskdlovanej podia citlivosti klimatickej zmeny na
zdklade premenlivosti v tropoch. Ciary ukazujii 6-mesacné kizavé priemery [38].

1985 1990 1995 2000

Hlavny vplyv na zrazky v trépoch mé prirodzena klimaticka oscildcia ENSO
(Obr. 7.), pricom vyssie odchylky teploty znamenaju zdroven vyssie zrézky. Tieto
vysledky, rovnako ako aj vyssia citlivost zrazok oproti vic¢sine klimatickych mode-
lov je v stilade s predchadzajicimi vysledkami [39].
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BURKY A KLIMATICKA ZMENA

V poslednom desatroéi bolo na Zemi zaregistrovanych niekolko pripadov vysky-
tu mimoriadnych tropickych cyklén (Tc), ktoré zaujali nielen svojou intenzitou
a destrukénou silou, ale aj oblastou, v ktorej sa vyskytli. Zrejme netreba ani pripo-
minat, Ze v pripade akejkolvek $tatistickej analyzy poé¢tu a intenzity TC je potrebné
byt pri interpretacii dosiahnutych vysledkov nanajvys obozretny, a to najma kvoli
nedostatocne kvalitnym a kratkym ¢asovym radom pozorovani tychto atmosfé-
rickych fenoménov. Z pohladu vyskytu Tc bol zaujimavy najmi rok 2004, kedy
prvy krat v zndmej histdrii bol pozorovany hurikdn v Atlantickom ocedne juzne
od rovnika, pri vychodnych brehoch Brazilie [42]. Rok na to sme nad severnym
Atlantikom a Karibskym morom zaznamenali vobec najvyssi pocet TC (28), z kto-
rych 15 dosiahlo silu hurikdnu. Jeden z nich, Wilma, sa dokonca stal najsilnejsim
»atlantickym* hurikinom v obdobi od zaciatku meteorologickych pozorovani [43].
Rekordy vsak padali aj v inych castiach svetovych ocednov. Tak napriklad v roku
2007 sa nad arabskym morom vytvoril zatial najsilnejsi cyklén (Gonu) v zndmej
historii, ktory nésledne zapricinil najvacsiu prirodnt katastrofu v histérii Omanu
[44]. Narast intenzity a teda aj destruktivnej sily TC pozorovany od zaciatku 8o.
rokov je mozné z velkej Casti vysvetlit najmé oteplovanim povrchovych vrstiev
tropickych ocednov [45], no nezanedbatelnu ulohu v tomto zohrdva aj ochla-
dzovanie stratosféry (vrstva atmosféry leziaca nad troposférou) [46]. Vyraznejsi
vertikélny teplotny gradient medzi spodnou troposférou a spodnou stratosférou
vedie k intenzivnej$im procesom spojenych s konvekciou (organizované vystupné
pohybmi vzduchu v désledku ktorych vznika obla¢nost a nasledne aj zrdzky), ¢o
sa priamo prejavuje v ndraste intenzity TC. Aby to v$ak nebolo az tak jednodu-
ché, v dosledku zmien cirkulacie nad vac¢sou castou tropickych ocednov docha-
dza k rastu rychlosti vyskového prudenia (rastie tzv. vertikdlny strih vetra), ¢o na
druhej strane vedie k zhor$ovaniu podmienok vzniku Tc v tychto oblastiach. Ako
vidime, mame tu dve protichodne posobiace sily, ktorych kombinovany acinok
pravdepodobne povedie v buddcnosti k situdciam, kedy celkovy pocet TC nebude
zdsadne vys$si ako dnes (dokonca moze byt aj nizsi), no ak uz nejakd Tc vznikne,
bude mat velky potencidl dosiahnut najvys$si stupen intenzity (5). Na margo tohto
bloku sa este patri pripomenut, ze rast sily TC neregistruji len pozemné pozoro-
vania, ale potvrdzuja ho aj druzicové merania [47].

K zdsadnym zmenam vs$ak dochddza aj mimo tropickych sirok. V obdobi po-
slednych 25 rokov doslo k vyznamnému posunu oboch polarnych frontélnych
z6n smerom k zemskym poélom [48] — drédhy mimotropickych cyklén tak na se-
vernej pologuli prechddzaju stéle severnejsie, na juznej pologuli analogicky stale
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juznejsie od svojich pévodnych priemernych trajektorii (prejavuje sa to aj po-
sunom polarneho jet-streamu blizsie k polom [49]). Tento fenomén suvisi pre-
dovsetkym s rozpinanim tropickej cirkuldcie (Hadleyho cirkula¢nej bunky) [50].
Tropickd vzduchovd hmota tak doslova vytlica vzduch miernych $irok blizsie
k obom pélom. Z pohladu pocetnosti mimotropickych cyklén st zaujimavé vy-
sledky najma z oblasti juznej pologule, kde aj napriek poklesu ich celkového poctu
vyznamne rastie od roku 1970 pocet hlbokych cyklon (menej ako 980 hPa)[s1].
Podobny vyvoj je mozné potvrdit aj na severnej pologuli [52][53].

ZAVER

Ako vidiet, vysledky statistickych analyz, ale predovsetkym analyz zaloZenych na
vystupoch klimatickych modelov potvrdzuja prosty fakt, Zze v podmienkach tep-
lejsej klimy vyznamne rastie pocet a amplitiida tak teplotnych ako aj zrazkovych
extrémov (niektoré z logickych dévodov zaznamenali pokles, ako napriklad pocet
chladnych extrémov). Fyzikalne zd6vodnitelny je aj predpoklad, Ze tento trend
bude pokracovat aj v budicnosti v podmienkach zvy$ovanie globalnej teploty.
K obdobnému zaveru/predpokladu dospela aj 4. hodnotiaca sprava 1pcc z roku
2007 — v pripade teplotnych a zrazkovych extrémov na kontinentoch je potrebné
aj v budtcnosti pocitat s ich dal$im nérastom (90% pravdepodobnost), a to najmé
v dosledku fudmi podmieneného globdlneho oteplovania (mensia istota panuje
v pripade extrémov ako napr. tropické cyklény (Tc) alebo sucho). Ako vsak vie-
me, klimatickd zmena nepredstavuje ani zdaleka len oteplovanie atmosféry. Ide
o komplex zlozitych zmien, ktoré st navyse medzi sebou pospdjané prevazne ne-
linedrnymi vdzbami, ¢o znamen4, Ze zmena jedného subsystému (veli¢iny) moze
viest k ovela vyraznejsej a rychlejsej zmene dal$ieho (dobrym prikladom moze byt
predpoklad vyrazného rastu mimoriadnych dhrnov zrdzok v désledku zvys$enia
teploty 0 1 °C — nie je to vSak len ddsledok exponencidlnej zavislosti maximalneho
obsahu vodnej pary od teploty vzduchu). Okrem toho, niektoré zmeny v klima-
tickom systéme Zeme mozu posobit aj tak, ze celkovo prispievaji k utlmovaniu
extrémov (ako napriklad vplyv vertikalneho strihu vetra na pocetnost TC). Aj na-
priek nejednoznacnosti a neistotdm, ktoré panuji okolo niektorych typov extré-
mov, vo v§eobecnosti sa vedecké analyzy zhoduji na tom, Ze extrémnost pocasia
a klimy, vyjadrend celkovym poctom extrémov bez ohladu na typ, narasté a velmi
pravdepodobne bude rast aj v buddcnosti. To, ¢i im budeme vediet vzdorovat,
bude zavisiet nielen od ich vyraznosti a frekvencie, ale aj od nase celkovej zrani-
telnosti, resp. pripravenosti im celit.
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Na zédklade zhodnotenia dostupnej literatiry venovanej analyzam stvislosti
medzi vyskytom poveternostnych a klimatickych extrémov mézeme na Gplny za-
ver tohto prispevku konstatovat, ze:
pribuda vedeckych dokazov, ze extrémy pocasia savisiace s hydrologickym cyk-
lom (tj. viny hortcav a suchd na strane jednej, a zaplavy na strane druhej) su stéle
Castejsie a rozsiahlejsie,

v pripade niektorych klimatickych anomalii mozno s vysokou istotou konstatovat,
ze by k nim v takom rozsahu v minulosti nedoslo,

klimatické modely majd tendenciu podhodnocovat skuto¢né dosledky klimatic-
kej zmeny,

ciel udrzat globélne oteplovanie na hranici priblizne 2 °C za 100 rokov sa zda byt
stdle menej a menej bezpednej$ou hranicou, ako sa javilo este pred niekolkymi
rokmi.
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LEARNING FOR A SUSTAINABLE, LOW-CARBON FUTURE —
TIME FOR A PARADIGM SHIFT

Darja Piciga

ABSTRACT
The author derives from the assumption that the global challenges in the context
of a knowledge society require such radical changes in thinking and behaviour of
individuals and societies, as probably never before in the human history — which
means learning in the broadest sense. Due to the complexity of these interrelated
problems and threats in the globalised world, an integral, holistic and systemic
knowledge base is urgently needed. Educational scientists, practitioners and policy
makers have to be able to team-up with experts from other fields to perform the
paradigm shift in addressing the global learning problem.
A possible framework for this global learning project is offered by the transformative
integral approach, guided by humanism and holism and constructed by Ronnie
Lessem and Alexander Schieffer. The four research-to-innovation paths to Integral
Innovation in society and economy include Southern Relational Path (Communi-
ty Building — Healing the Planet), Eastern Path of Renewal (Conscious Evolution
— Peaceful Co-evolution of Peoples), Northern Path of Reason (Knowledge Crea-
tion — Open Society), and Western Path of Realization (Sustainable Development
— Economic Opportunity). Creative synthesis between cultures and between local
(indigenous) wisdom and global (exogenous) knowledge is one of the cornerstones of
this transcultural approach, the others: fusing one discipline with another (trans-
disciplinarity), the individual with the community and the past with the future.
It is further argued that in looking for solutions that would give best results in
developing countries one should not only think about transferring and adapting
concepts and practices from Western or Northern cultures to developing countries
but rather about integration that leads to transformative action. This thesis is
supported by practical examples of alternative models of development that are
economically successful (many already for decades), socially equitable and envi-
ronmentally responsible.
The Integral Framework has already been partially applied in the process of devel-
oping the strategy for the transition of Slovenia to a low-carbon society by 2050. The
strategy proposes the vision of Slovenia in 2050 as a highly integrated and inclu-
sive society with an excellent business sector and a high quality of life, space and
natural environment. Further development of the Low-Carbon Strategy within the
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Integral Approach framework would contribute to the process of creating a more
resilient global economic system, giving intrinsic value to cultural diversity and
rediscovering the spiritual and moral economic core, from which our economic
systems have been detached.

Climate change, as one of the key global challenges facing humanity, therefore rep-
resents an opportunity to develop economy and society that will be based on the
principles of sustainable development. Furthermore, climate change can become
the starting point to develop truly transdisciplinary and transcultural approach
to education for sustainable development, as a pillar of global and development
education. This thesis is supported by the analysis of the green economy paradigm,
which is claimed by the United Nations, and in which ESD is considered as an im-
portant cross cutting area.

KEY WORDS: sustainable development, low-carbon society, climate change, educa-
tion for sustainable development, global education, integral approach

INTRODUCTION

The complexity of the challenges we are facing today
The increasing impacts of climate change are widely experienced. Our Planet
Earth is in bad condition also due to other problems, like population growth,
damages to the ecosystem, unpleasant surprises such as Fukushima, ... The list of
troubles — environmental social, economic — is much longer: terrorism, financial
crises, polarisation of the society, migrations, revolutions and wars, energy crises,
... and these problems are interrelated, mutually reinforcing... Briefly — our world
is so confusing! Old ways of fragmented, schematic thinking, problem solving and
learning are not adequate anymore. More holistic, integrative approaches to deal
with this multitude of complex problems are urgently needed.

Global challenges in the context of a knowledge society require such radical
changes in thinking and behaviour of individuals, organisations and societies as
probably never before in the human history — which means learning in the broad-
est sense. Due to the complexity of these interrelated problems and threats in
the globalised world, an integral, holistic and systemic knowledge base is urgent-
ly needed. In order to assure for permanent process of innovation in education,
timely responsive to global challenges, we cannot limit ourselves only to concepts
and examples in the educational sector. Educational scientists, practitioners and
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policy makers have to be able to team-up with experts from other fields to per-
form the paradigm shift in addressing the global learning problem.

Due to the complexity and interrelatedness of the modern world we need a new,
integral paradigm that can more successfully support our considerations, action
plans and their implementation. We have to search for a comprehensive theory
(or a new paradigm) that can provide convincing explanations of, for example,
successful sustainable practices, and reliable guidance in developing new models
of inclusive green economy (in various contexts, on different levels, in diverse
cultures). Inevitably, this theory has to be transcultural and transdisciplinary — in-
tegrating knowledge from various social sciences and humanities (like philosophy,
sociology, anthropology, economics...) as well as wisdom and experiences from
different cultural contexts on global level.

This is a very complex task.

NEW INTEGRAL FRAMEWORK

The approaches to Integral Economics and to Integral Research and Innovation
developed by Ronnie Lessem and Alexander Schieffer (2010 a, 2010 b) could rep-
resent this kind of a new paradigm. According to the Integral Approach, every
social system needs to find, in order to be and stay sustainable, a dynamic balance
between its four mutually reinforcing and interdependent ‘worlds’ and its ‘centre’
In other words, a living social system consists of a:

Centre: the realm of religion and humanity

South: the realm of nature and community (the mode of doing, associated with
the philosophical approach of humanism)

East: the realm of culture and spirituality (becoming — holism)

North: the realm of science and technology (knowing — rationalism)

West: the realm of finance and enterprise (doing — pragmatism)

The same then applies to a sustainable approach to economics. An Integral
Economy comprises as well of four ‘worlds’ and a centre, and an overriding eco-
nomic theme in each of the four realms can be found:

The ‘southern’ natural and communal realm promotes the self-sufficient commu-
nity-based economy.

The ‘eastern’ cultural and spiritual realm promotes a developmental culture-based
economy.

The ‘northern’ scientific and technological realm promotes a social knowledge
based economy.
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+ 'The ‘western’ realm was promoted in the past through a neoliberal market econo-
my; but below the surface the authors recognized the gradual emergence of what
they called a living life-based economic realm — which is basically a creative re-
visiting of the Anglo-Saxon economic model with a strong focus on ecology and
sustainability.

With the help of this model, Lessem and Schieffer classified the series of new
economic thinking and practice, related to and building on nature and communi-
ty, culture and spirituality, science and technology, and different ways of looking
at finance and enterprise.

They were surprised about the wealth of thinking and practise we can find in
the world; the biggest surprise of all was the wealth of economic thinking to be
found at the centre: Indigenous economic thinking, Catholic Economics, Islamic
Economics, Buddhist Economics, and on more generally humanistically oriented
approaches to economics, among others. This led to the articulation of — what
they call — a moral economic core. Such a moral economic core is related to the
innermost value base to be found in each society and is either related to religion
and/or secular, humanist articulation of such a value base.

The Grameen banking group in Bangladesh, established by the Nobel Prize
Winner Muhammad Yunus, the Sarvodaya Shramadana Movement (grassroots
organization) in Sri Lanka, Mondragon Corporation — Cooperative in Basque
country, the Sekem community enterprise in Egypt in Egypt, founded by Ibra-
him Abouleish, the winner of Alternative Nobel Prize, the Canon corporation in
Japan, Cradle to Cradle (c2c) Concept, eco communes, Global Alliance for Bank-
ing on Values (GaBV) and Triodos Bank, sustainable enterprises (such as the us
modular carpet manufacturer Interface), the concept of a steady state economy,
and several others ... these models are economically successful (many already for
decades), socially equitable and environmentally responsible. In the light of the
Rio+20 Summit, they could be regarded as living, successfully operating exam-
ples of inclusive green economy.

Sekem, Grameen, Canon, Mondragon, Interface and Sarvodaya are the most
representative cases for each of the Four Worlds and the moral economic core.
Each of these cases is completely different in the sense that Mondragon remains
archetypically Northern despite Western, Eastern, and Southern elements, while
Sarvodaya remains archetypically Eastern despite involving Northern, Southern,
and Western traits. The originality of each initiative is that it both remains con-
textually rooted and takes crucial elements from other moral economic cores and
other economic wisdom paths.

135



The Integral Approach enables us to reframe economics in a way that it ac-
commodates nature and culture, science and enterprise, across the whole world.
The transformational paths that can support the renewal of society and economy
are described by Lessem and Schieffer (2010b) as the four research-to-innovation
paths to Integral Innovation, which include:

Southern Relational Path (Community Building — Healing the Planet),

Eastern Path of Renewal (Conscious Evolution — Peaceful Co-evolution of Peoples),
Northern Path of Reason (Knowledge Creation — Open Society),

and Western Path of Realization (Sustainable Development — Economic Oppor-
tunity).

According to the authors: based on the theoretical and methodological synthe-
sis of the four research-to-innovation paths, transpersonal and ultimately trans-
formational learning processes can and should be designed to redress states of
local and global imbalance on an organizational, communal, and societal scale.

Practical cases demonstrate that almost all societies hold locally relevant im-
pulses for economic renewal, on which we can build. Rebuilding local economies

— and in the wake contributing to rebuilding the global economy — remains a tall
order of immense proportions. In an attempt to provide further guidance to local
developmental agents, Lessem and Schieffer defined five critical success factors:
Implement an Integral Economic Laboratory as a local Catalyst. Its task is to con-
tribute to an integral understanding of economics and to engage itself with the
rich diversity of economic theory and practice from all over the world (using the
Integral Economic Map). It articulates the particular economic challenges of the
specific society it is based in, and it needs to be interlinked with other similar
laboratories from all over the world, to stimulate cross-fertilization.

Focus on a real Burning Issue and Decide on the most relevant of the four Realms
to start with.

3 Maintain Interconnected Focus: The economy does not work mechanically and
in linear fashion, but resembles a highly complex living system. Any approach
towards economic renewal requires us to build and navigate within an intercon-
nected web of macro and micro, local and global, individual and communal, aca-
demic and practical, elements.
Build an Economic Ecosystem: It is recommended to build communities of
co-creators around burning issues, communities that form innovation ecosys-
tems. These communities should be built up so that they form innovation ecosys-
tems, providing the necessary ‘support structure’ for social and economic trans-
formation.

Join Existing local and global Movements for Socio-Economic Transformation.
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To summarise: creative synthesis between cultures and between local (indig-
enous) wisdom and global (exogenous) knowledge is one of the cornerstones of
this transcultural approach, the others: fusing one discipline with another (trans-
diciplinarity), the individual with the community and the past with the future.
In looking for solutions that would give best results in developing countries one
should not only think about transferring and adapting concepts and practices
from Western or Northern cultures to developing countries but rather about in-
tegration that leads to transformative action. This thesis is supported by practical
examples of alternative models of development that are economically successful
(many already for decades), socially equitable and environmentally responsible.

HOLISTIC VISION OF A LOW-CARBON FUTURE: SLOVENIA

The Integral Four Worlds and the Centre Framework has already been partially
applied in the process of developing the strategy for the transition of Slovenia to
a low-carbon society by 2050. Slovenia is among the first countries that have al-
ready drawn a comprehensive strategy for a transition to a low carbon society, de-
fining the low-carbon society as a society (or economy), of which the greenhouse
gas emissions are lower than the absorption capacity of the global ecosystem, and
at the same time based on the principles of sustainable development. The purpose
of the transition to a low carbon society is the reduction of greenhouse gas (GHG)
emissions through a new quality of economic, social and environmental develop-
ment. Therefore, in addition to the three climate-related goals of

contributing, in cooperation with other countries, to halt the increase of global
average surface temperature below 2°C compared to the pre-industrial level;
reducing GHG emissions by 80 % from current emissions which is equivalent to
two tones of eq. CO, per capita annually by 2050 and

ensuring that vulnerability of Slovenia to effects of climate change does not in-
crease above the present level,

the Low Carbon Society Vision for Slovenia in 2050 is highly integrated (mutually
connected) and inclusive society with an excellent low-carbon economy and qual-
ity of life, space and natural environment.

The strategic approach proposed by the Draft Low-Carbon Strategy focuses on
reducing emissions through green growth (including green tax reform), adapta-
tion and supporting horizontal strategies (innovation and education, local and re-
gional initiative, awareness and communication, active role in international com-
munity) that enable the preparation and implementation of other measures. The
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strategy further sets objectives and policies for 13 specific thematic areas: Energy;,
Transport, Low carbon technologies, Buildings, Industry, Services, Agriculture,
Solid waste, Spatial planning, Forests, sinks, biodiversity, Waters, Health, Natural
disasters. Across these thematic areas, a number of sectors and technologies are
defined that are already or should be included in the green growth (from energy
efficiency with intellectual services and building refurbishment to local commu-
nities providing local services that reduce the demand for transport).

The holistic feature of the Slovenian Low-Carbon Strategy is the result of sev-
eral integrative processes in general policy planning and implementation as well
as in relevant sectoral and cross-sectoral policies during the past decade. Fur-
thermore, in the participatory process of building the strategy and preparing the
first draft by the Government Office of Climate Change, the holistic and systemic
character of the process, in line with the principles of sustainable development, as
well as the five constitutive elements of the new Integral Approach were carefully
nurtured.

THE INTEGRAL CHARACTER OF THE DRAFT LOW-CARBON STRATEGY

The strategy elements developed through the participatory process of thematic
workshops and emanating from research basis already partially included the four
‘worlds’ and the centre as defined in Integral Approach. In finalizing the swoT
analysis and the strategy’s vision, these “integral pillars” were, on the basis of
communication with Lessem and Schieffer, further stressed by Darja Piciga. In
a rather simplistic form, these pillars are expressed by the statements in the swoT
and vision chapters as follows:

MORAL CORE: Acceptance in principle of the values of sustainable development,
high population awareness on climate change and the degree of motivation to act
for the common good. Slovenia is in 2050 a society with a developed value system
and conscious/enlightened holistic individuals and organizations.

NATURE & COMMUNITY: Healthy and biologically diverse ecosystems are
adapted to climate change through natural processes and sustainable manage-
ment. Preserved nature, including water quantity and quality, sustainable forests
and biodiversity, provides ecosystem services. Slovenia is in 2050 a welfare soci-
ety and the land of equal opportunities with high the social cohesion, individuals
and organizations are connected with the social environment.

CULTURE & SPIRITUALITY: Building on Slovenia’s cultural heritage and the rich
diversity of cultural influences. Supply networks in sustainable food and energy
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wood; related health-spa, recreation, catering and tourism build on natural and
cultural heritage of Slovenia. Improved educational structure allows strength-
ening of civil society with strong social capital. Slovenia is actively participating
in international efforts for sustainable development both through helping other
countries but also by accepting “climate refugees”

SCIENCE & TECHNOLOGY: Slovenia is in 2050 distinguished by a high educa-
tional level of population, i.e. possesses high intellectual capital. Development
breakthrough was achieved by 2050 through innovation and investment in sus-
tainable technology and non-technological solutions.

FINANCE & ENTERPRISE: In Slovenia, there are a number of sectors that are
already part of or have the potential for green growth; in the following decades
the policy of greening of all sectors is strongly promoted. Slovenia is in 2050 at-
tractive for investment and living and is a lead developer of selected low carbon
technologies.

POSSIBLE FURTHER DEVELOPMENT: INTEGRAL LOW-CARBON SLOVENIA

Based on Integral Approach to social innovation proposed by Lessem and Schieffer,
further process of building the Low-Carbon Strategy would include setting out,
and facilitating, the four paths to research and innovation that underlie the stra-
tegy, i.e., the respective relational path, and the paths of renewal, reason and re-
alisation. Considering the progressive character of the existing draft strategy and
since the Slovenian case is the only one, where the Integral Approach would be
applied initially in the field of Policy Making, this development would establish
Slovenia as a model in the process of creating a more resilient global economic
system, giving intrinsic value to cultural diversity and rediscovering the spiritual
and moral economic core, from which our economic systems have been detached.

INTEGRAL APPROACH TO EDUCATION FOR SUSTAINABLE DEVELOPMENT

Climate change, as one of the key global challenges facing humanity, therefore re-
presents an opportunity to develop economy and society that will be based on the
principles of sustainable development. Furthermore, climate change can become
the starting point to develop truly transdisciplinary and transcultural approach
to education for sustainable development, as a pillar for global and development
education.
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According to the Articles 4 and 6 of the United Nations Framework Conven-
tion on Climate Change (UNFccc), all Parties are committed to promote and co-
operate in education, training and public awareness related to climate change and
encourage the widest participation in this process, including that of non-govern-
mental organizations. The Amended New Delhi Work Programme (AmNDWP),
the 5-year work programme on Art 6 of UNFccc (2007 coP13/cmp3, Bali) sets out
the scope of, and provides for action on activities related to Article 6. The guiding
principles of the programme are largely congruent with the Integral Approach,
this new framework support implementation of at least principles a, d, e, fand g:

a A country-driven approach;

b Cost-effectiveness;

c A phased approach integrating Article 6 activities into existing climate change
programmes and strategies;

d Promotion of partnerships, networks and synergies, in particular, synergies
between conventions;

e An interdisciplinary approach;

f A holistic, systematic approach;

g The principles of sustainable development.

HOW TO DEFINE SUSTAINABILITY?

“Our vision for the future is of a region that embraces common values of solidarity,
equality and mutual respect between people, countries and generations. It is a re-
gion characterized by sustainable development, including economic vitality, jus-
tice, social cohesion, environmental protection and the sustainable management
of natural resources, so as to meet the needs of the present generation without
compromising the ability of future generations to meet their needs” (UNECE Stra-
tegy on ESD 2005)

Several principles of the Education for Sustainable Development (ESD) (UNECE,
2005) could be efficiently implemented through Integral Four Worlds and the
Centre Approach, supporting a holistic, transformative, transcultural learning
process. Bellow, the relevant principles are cited and the expressions that directly
relate to Integral Approach are highlighted:

The development of a sustainable society should, therefore, be seen as a contin-
uous learning process, exploring issues and dilemmas, where appropriate answers
and solutions may change as our experience increases. (EAST — Developmental)
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ESD is still developing as a broad and comprehensive concept, encompassing in-
terrelated environmental, economic and social issues. Environmental education
should be elaborated and complemented with other fields of education in an in-
tegrative approach towards education for sustainable development. Addressing
such divers themes in ESD requires a holistic approach. ESD should foster respect
for and understanding of different cultures and embrace contributions from them.
Traditional knowledge should be valued and conserved as an integral part of ESD.
Learners at all levels should be encouraged to use systemic, critical and creative
thinking and reflection in both local and global contexts; these are prerequisites
for action for sustainable development. ESD should take into account diverse lo-
cal, national and regional circumstances as well as the global context, seeking
a balance between global and local interests. Addressing the ethical dimension,
including ... is central to sustainable development and, therefore, vital for EsD.
Responsibility is inherent in ethics and becomes a practical matter for ESD. For-
mal ESD should be permeated by experience of life and work beyond the classroom.
ESD requires multi-stakeholder cooperation and partnership. EsD should there-
fore be recognized for its contribution to interactive and integrated policy- and
decision-making.

THE ROLE OF EDUCATION FOR SUSTAINABLE DEVELOPMENT
IN SHIFTING TO A GREEN ECONOMY

The economic paradigm of greening the economy, against the background of mul-
tiple crises and accelerating resource scarcity, has gained paramount prominence
in regional and international sustainable development processes. It was a key the-
me at the United Nations Conference on Sustainable Development held in Rio de
Janeiro in June 2012 (Rio+20).

The working definition of UNEP describes a “green economy as one that results
in improved human well-being and social equity, while significantly reducing
environmental risks and ecological scarcities. In its simplest expression, a green
economy can be thought of as one which is low carbon, resource efficient and so-
cially inclusive” (UNEP, GE1) While the importance of promoting a green economy
is widely supported regionally and globally, there is no universal agreement on the
definition of what a green economy entails. At the regional level, the relevant sub-
stantive document for the Seventh “Environment for Europe” Ministerial Confer-
ence states that, in order to achieve a green, inclusive and competitive economy
in the UNECE region, a comprehensive policy mix will be needed. The policy mix
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should follow an integrated approach, including major economic sectors such as
transport, housing, energy and agriculture and also the promotion of education
as a cross-cutting issue. A number of challenges for education are identified in
mastering the transition to a green economy. Predominantly, the need for green
skills and for raising awareness is pointed out.

It can be stated that the concepts of green economy and EsD are rooted in the
same school of thought and serve the same goal and they are inherently inter-
linked: they both engage with the three interlinked pillars of economy, environ-
ment, society and environment and moreover with the relation between the local
and the global and ultimately aim to foster sustainable development. Since ESD is
able to change people’s mind towards valuing sustainability it represents the key
pillar for implementing the green economy concept. The prerequisite for achiev-
ing a shift in economic thinking is learning about and understanding the concept
of sustainable development, as well as the link between the multiple global crises
and unsustainable economic activities. An integral framework can facilitate this
understanding and awareness.

However, while the EsD concept addresses explicitly all three pillars of sustaina-
ble development, the practical implementation of ESD in the UNECE region is still
very much focused on the environmental pillar. The second national implementa-
tion reporting, conducted in 2010, showed that the environmental component of
sustainable development still largely prevails. As in phase I of the implementation
of the Strategy, the least attention is given to the economic component of sus-
tainable development; in particular, little attention is given to the issues of corpo-
rate social responsibility and rural/urban development. According to the UNECE
working document, embracing the economic component of ESD might prove to
be necessary to foster the transition to a green economy in the region.

A conceptual model, inherently linking all dimensions of sustainable develop-
ment, connecting them to the moral economic (and societal) core, and explained
through a series of successful, culturally embedded economic models — as the
Integral Approach by Lessem and Shieffer does — could represent an effective
learning tool in this respect. It could also help to upgrade the existing collections
of good sustainable practices and learning materials to encompass all relevant
dimension of social and economic innovation.

In addition to the rich collection of economic models from various cultures,
special emphasis should be given to local and regional good practices of inte-
gral approach. In 2009, The Slovenian project Solcavsko: Three Valleys in Unison
won the title European Destination of Excellence, on the theme of tourism and
protected areas in Slovenia. It is distinguished by holistic, integral approach to
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local and regional development. Economic growth provides social, cultural and
environmental sustainability through:

the process of planning local and regional development (sustainable tourism as
the main economic activity),

inclusion in national, international and EU programs,

building on and by integrating cultural and natural heritage, i.e., by promoting
production chains: timber — from tree to furniture (Sol¢ava mountain wood),
wool — from sheep to clothing (Jezersko-Sol¢ava sheep), cuisine — from nature on
plate, Soléava marble — from stone to vase.

CONCLUSION

Agreements reached in Rio de Janeiro in June 2012 are not sufficient to change the
trajectory of unsustainable development in the direction of a green and inclusive
transition. Further endeavours of individual countries, communities and organi-
sations, with participation of all stakeholders, are urgently needed. They can be
supported by a more integral, holistic approach in policy planning and education,
imposed by the complexity and interrelatedness of the challenges humanity is
facing today.
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NOVE TRENDY VO VYSKUME KLIMY A KLIMATICKYCH ZMIEN

Pavel Stastny

ABSTRAKT

Vyskum klimy a klimatickych zmien prebieha v niekolkych rovindch. Orientuje sa
najmd na lepsie poznanie objektu skilmania, t.j. klimatického systému, vztahom
medzi jeho jednotlivymi zlozkami a zloZitymi vzdjomnymi spdtnymi vizbami.
Dalsie smerovanie vyskumu je upriamené aj na zlepsovanie iidajovej zdkladne
o klimatickom systéme zo suiéasnej a minulej doby a tiez na zdokonalovanie nd-
strojov klimatického vyskumu — modelov. Pre dalSie zniZovanie neistét v budticich
klimatickych scendroch je potrebné vytvdrat nové emisné scendre v spoluprdci
s dal$imi vednymi disciplinami. Integrovany pristup vo vyskume je potrebny aj na
zlepsenie pldnovania a odozvy na klimaticki zmenu.

KLUCOVE SLOVA: Premenlivost klimy, klimatickd zmena, klimaticky systém, klima-
ticky model, emisné scendre

ABSTRACT

The research of climate and climate change takes place at several levels. It focuses
mainly on the building of better understanding of the object of investigation, i.e.
climate system, the relationship between the individual components and complex
feedback loops. The other direction of research is oriented on the improvement of
the data-base of the climate system from current and past time and also the im-
provement of tools — models — of climate research. For further reduce of uncertain-
ties in future climate scenarios, it is necessary to develop new emission scenarios in
collaboration with other scientific disciplines. Integrated approach in research is
also needed in order to improve planning and response on climate change.

KEY WORDS: Climate variability, climate change, climate system, climate model,
emission scenarios

UvoD

Klimatickd zmena patri medzi najvicSie environmentilne problémy dnes-
ka. Iné dolezité environmentdalne problémy 20. storocia boli napriklad jadrova
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bezpecénost, alebo zoslabovanie ozénovej vrstvy. Oba boli tspe$ne vyriesené. Jad-
rova bezpecnost sa zakladd na dodrziavani zmluvy o nesireni jadrovych zbrani
(1970) a tiez zmluvy o vSeobecnom zdkaze jadrovych skasok (cTBT) (1996). Prob-
lémy stratosférického ozénu sa dostali pod kontrolu Viedenskym dohovorom
o ochrane ozénovej vrstvy (1985) a Montrealskym protokolom o latkach posko-
dzujicich oz6novad vrstvu (1987). Obom aktivitdm predchddzali dokladné moni-
torovanie a vedecky vyskum, ktorym bolo podporené uzavretie uvedenych zmlav,
no tiez nevyhnutné politické jednania.

Podobny, no ovela komplikovanejsi priebeh mé aj boj proti klimatickej zmene.
Velké napredovanie v monitorovani a poznani klimatickej zmeny bolo uskuto¢ne-
né v obdobi 1961 — 1980. Vtedy sa zacalo so systematickym monitorovanim oxidu
uhlicitého na Havajskych ostrovoch (Mauna Loa) a v Antarktide (1958). V 60-tych
rokoch 20. storocia vypoctové kapacity novej generacie pocitacov dovolili pre-
vadzkovat numerické klimatické modely s radia¢nymi a dynamickymi vplyvmi.
V 70-tych rokoch, z idajov monitorovacich stanic umiestnenych na sisi a mori
bolo zistené, ze priemerna teplota severnej pologule rastie. Vtedy bol zverejneny
aj sekularny trend CO, za obdobie 1957-1976, ktory poukazal na ndrast jeho kon-
centricie v atmosfére. Vdaka uskuto¢neniu hibkovych vrtov v pevninskom fadov-
ci v Antarktide sa v 8o-tych rokoch zistil vztah medzi kolisanim teploty vzduchu
a koncentraciou CO, za poslednych 160 ooo rokov. Zacal sa vo vic$ej miere zdo-
razfiovat vztah: zvy$ena koncentracia sklenikovych plynov — oteplovanie.

Vedeckd komunita na problematiku klimatickej zmeny upozornila na prvej
Svetovej konferencii o klime, ktora sa uskuto¢nila v roku 1974. V roku 1988 bol
zriadeny Medzivlddny panel o klimatickej zmene (1pcc). O 2 roky uverejnil svoju
prvit hodnotiacu spravu a spolu so zavermi druhej Svetovej konferencie o klime
sa dozadoval globédlnej dohody o klimatickej zmene. Na Summite Zeme v Rio de
Janeiro v roku 1992 zGc¢astnené krajiny pristapili k medzindrodnej dohode, Rdm-
covej zmluve o klimatickej zmene v rdmci osN (UNFccc), kde spolo¢ne rozhodli,
ako mozu znizit vzrast globélnej teploty vzduchu a z neho pochddzajuicej klima-
tickej zmeny a bojovat proti désledkom klimatickej zmeny.

V roku 1995 si krajiny uvedomili, Ze podmienky, stanovujice redukciu emisif
sklenikovych plynov v Rdmcovej zmluve v nie st dostato¢né. Zacali preto vyjed-
navania na zvy$enie globalnej zodpovednosti za klimatickii zmenu. Vysledkom
bol Kjétsky protokol, ktory bol prijaty o dva roky neskoér v roku 1997.

V Rdmcovej zmluve o klimatickej zmene je podchytend tloha vedy v boji pro-
ti klimatickej zmene, ked v pravidelnych hodnotiacich narodnych spravach jed-
notlivé $taty hodnotia vyvoj klimatického systému, dosledky klimatickej zmeny
na najdolezitejsie sektory ako aj zranitelnost a adapta¢né opatrenia. Zaroven
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nérodné spravy tiez obsahujt informécie o ndrodnych podmienkach, finané¢nych
zdrojoch a prenose technolégii, vychove, $koleniach a uvedomenti verejnosti.
Vyskum klimatickej zmeny je koordinovany v ramci Svetovej meteorologickej
organizacie (wMo0) v Svetovom klimatickom programe (wcp). Vyskum zmeny kli-
my je podporovany aj v projektoch 7. riamcového programu, projektoch cosT, ale
aj v nasich domdcich projektoch, napr. Apvv. Okrem toho existuje mnoho praco-
visk, organizcif a $kol, zaoberajtcich sa stidiom klimatickej zmeny, jej pricinou,
prejavmi, dosledkami nielen na prirodné sektory, ale aj na socio-ekonomické.

CIELE VYSKUMU KLiMY A KLIMATICKE] ZMENY

Zékladnym cielom vyskumu klimatickej zmeny je porozumiet premenlivosti klimy
a klimatickej zmene na zlepSenie planovania a odozvy ludskej spolocnosti. V tom-
to cieli, ktory je koncipovany velmi $iroko sa odrdza zlozZitost celej problematiky,
v ktorom sa skiimaju jednak pri¢iny klimatickej zmeny ako aj jej dosledky. V dal-
$om sa skima aj moznost, ako celit tymto dosledkom a ako do budicnosti plano-
vat zmiernenie uvedenych nésledkov. Zérovei sa v tomto hesle neoddeluje pre-
menlivost klimy od klimatickej zmeny. V praxi to znamen4, Ze nemoézeme rozlisit
napriklad to, ¢i ojedinely extrém pocasia je prejavom prirodzenej premenlivosti
klimy, alebo ¢i je dosledkom klimatickej zmeny. Nase ¢asové rady klimatickych
prvkov majt dizku vicsinou len niekolko desiatok rokov, ojedinele aj nad 100
rokov, ale aj to len z niekolkych lokalit. Aj preto nase poznatky o extrémoch poca-
sia a klimy nie nedokédzu rozlisit klimatickd variabilitu a klimaticka zmenu, resp.
jednoznacne prisudit ur¢itému extrému za pricinu klimatickti zmenu.

Aspekty vyssie definovaného ciela mozeme rozdelit na viacero parcidlnych cie-
lov, ktoré spolu napomozu rieseniu celkového ciela. Prvym a zdkladnym je lep-
Sie porozumiet premenlivosti klimy a teda lepsie poznat klimaticky systém a deje
v 1ilom prebiehajtice.

CAUSES CLIMATE SYSTEM RESPONSES OBR. 1
external forcings internal interaction climate variations and o
human-induced forcings climate change I(limaticky

Climat {{ 3
i, systém Zeme
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Na obr. 1 je schematicky zndzorneny klimaticky systém Zeme. Je to velmi zlo-
Zity nelinedrny systém, ¢o v podstate znamend velmi zlozité vzajomné spravanie
jeho jednotlivych casti. Klimaticky systém Zeme vznikol pred 4,5 miliardami ro-
kov, v ¢ase, ked sa vytvorila atmosféra. Po zaciatku Zivota na nasej planéte, t.j.
zhruba pre 3,8 mld. rokmi sa do klimatického systému zapojila biosféra, ktora
do chemického zlozenia atmosféry zasiahla vyrazne po objaveni sa fotosyntézy.
Do atmosféry sa zacal uvolnovat kyslik, vytvorila sa 0zénovd vrstva, zabranujtica
prenikaniu $kodlivého UV ziarenia a znizil sa obsah CO,.

Atmosféra je vsak len jednou zo zloziek klimatického systému Zeme, ktory sa
na tvorbe klimy podiela. Je zdroven jeho najdynamickej$ou c¢astou. Do systému
patri aj povrch Zeme — litosféra, ktord svojimi vlastnostami ovplyviiuje najmé nas
vzdusny obal. Z vodnej pary v ovzdusi Zeme vznikli ocedny, dalsia zlozka systému.
Tato ,leniva“ a tazka hmota vody je prvkom stability v klimatickom systéme. Bio-
sféra, ktord vzisla z mori, ako uz bolo spomenuté, mé zasluhu na suc¢asnom zlo-
Zeni vzduchu. Piata zloZka, kryosféra, je tvorend zaladnenym povrchom pevnin ¢i
mori, reguluje prikon slne¢nej energie na Zemi a viaze velkd hmotu ladu, ktore;j
ndrast, alebo pokles ¢asto v minulych dobéch ovplyvnoval vysku hladiny ocednu.

Medzi jednotlivymi zlozkami klimatického systému prebieha vymena hmoty
a energie prostrednictvom fyzikalnych, chemickych a biologickych procesov. Tie-
to procesy sd vzdjomne prepojené zlozitymi vdzbami. V ich dosledku mézu byt
jednotlivé procesy zosiliiovani (kladné spétné vizby), alebo zoslabované (zdporné
spédtné vizby). Kladné spitné vizby stabilitu systému znizujd, naopak, stabilita
systému vzrastd so zapornymi spatnymi vizbami. Klimaticky systém je so svoji-
mi regulacnymi mechanizmami pomerne stabilny, no ako ukazuje histéria klimy
nasej Zeme, aj zranitelny. Niekedy aj maly zdsah do systému moéze prerdst do
vicsich rozmerov. Prikladom kladnej spétnej vazby je napriklad takd stvislost, ze
globélne oteplovanie spdsobuje topenie arktického morského laduy, ¢o zapricinuje
vacsi prikon slnecnej energie a tym zvysuje globélne oteplenie.

Na klimaticky systém vplyva tzv. vonkajsie posobenie, ktoré v nom spdsobu-
je zmenu, prejavujucu sa napriklad vo variabilite klimatickych prvkov. Takymito
druhmi pésobenia moézu byt napriklad vulkanické erupcie alebo zmeny Slnka. Iny
druh pdsobenia moéze byt vyvolany aj antropogénnymi vplyvmi, ako napr. zme-
nou chemického zlozenia atmosféry, alebo zmenou vyuzitia krajiny. Cez zlozity
systém spétnych vizieb je odozvou klimatického systému na vonkajsie posobenie
premenlivost klimatického systému, alebo klimatickd zmena, odzrkadlujtce sa na
zmenach vo vsetkych zlozkach klimatického systému.

K lepsiemu poznaniu klimatického systému je potrebné venovat sa vo vyskume
najmad na nasledujicim okruhom:
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Skdmat interakcie a spdtné vizby medzi biosférou Zeme a jej klimou.

Skdmat uhlikovy cyklus.

Skdmat interakciu medzi aerosélmi a klimou.

Zlepsit znalosti atmosférickej cirkuldcie v roznych mierkach.

Zistit suvis prejavov extrémneho pocasia a kolisania a zmeny klimy.

Zlepsit monitorovaci systém na ziskanie adajov pre deje prebiehajice v klimatic-
kom systéme.

Pokracovat vo vyvoji modelovania atmosférickych dejov a dejov v klimatickom
systéme.

Biosféra je dynamicky systém, ktory ma odozvu na vonkajsie posobenia ovela
krat$iu ako ocedny a kryosféra. Dolezitd je aj jej ucast v uhlikovom cykle, ktory
nakoniec ovplyvnuje rezim koncentracie CO, v atmosfére. Aerosdly st tvorené
suborom pevnych ako aj kvapalnych castic s velkostou 0,01 az 10 mikrometrov,
ktoré zotrvdvaju v atmosfére niekolko hodin, alebo aj dlhsie. M6Zu mat prirodze-
ny (lesné poziare) alebo antropogénny (priemyselna ¢innost) povod. V atmosfére
rozptylujg, alebo pohlcuji slne¢né Ziarenie, ¢im zmiernujd oteplenie a zaroven
s kondenza¢nymi jadrami pri tvorbe obla¢nosti. Atmosférickd cirkuldcia je
stdle sa obnovujicim procesom, ktory vymiena a prendsa energiu, ale aj hmotu
a vlastnosti medzi ostatnymi zlozkami klimatického systému. Cirkuldcia prebieha
v roznych mierkach, od radovo niekolkych stovak metrov az po tisicky kilometrov.
Prind$a nad urcité tzemie vzduchové hmoty réznych vlastnosti. Pri zmene cirku-
lacie sa preto médze zmenit napriklad teplota vzduchu, alebo zrazky. Problematika
extrémov pocasia a kolisania (zmeny) klimy je vlastne problematikou pristidenia
tychto extrémov klimatickej zmene ako aj poznania miery prirodzenej a antro-
pogénnej zmeny klimy. Monitorovaci systém na kvantitativne stanovenie stavu
a vyvoja klimatického systému sa postupne rozsiruje o dalsie druhy pozorovani
a merani. Najviac ocakdvani sa vklada do ddajov, ziskanych zo satelitov, ktoré sa
postupne priblizuji kvalite pozemnych pozorovani a zaroven davaji tdaje o roz-
siahlych neosidlenych oblastiach planéty. Poznanie klimatického systému poma-
ha zdokonalovat néstroje na jeho skiimanie, teda aj klimatické modely.

Prirodzend premenlivost klimy sa prekryva a interferuje s klimatickou zmenou.
Na odlisenie tychto odoziev klimatického systému je lepsie poznat klimu minuli
a predpovedat klimu budiicu.

Proces poznavania minulej klimy sa niekedy podoba detektivnemu romdanu.
Minuld klima po sebe zanechala mnoho priamych a nepriamych stép aide len o to,
vybrat spravnu metédu, stopy ngjst a vy¢itat z nich kolisanie podnebia. Niekedy
je treba pozliepat ¢riepky tychto zisteni do uceleného obrazu, ktory sa odohrava
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v minulych storociach, tisicrociach i dlhsich ¢asovych tsekoch. Priame stopy st
udaje ziskané z pristrojovych pozorovani. Najdlhsie pristrojové rady klimatickych
prvkov maji zhruba 250 rokov. Prirovnanim k trvaniu dna tento cas zabera asi
pol hodinu z trvania holocénu - mladsieho obdobia $tvrtohor v ktorom v sucas-
nosti zijeme. Tieto ¢asové rady nie st dostato¢né pre poznanie kolisania klimy.
Znalosti o kolisani teploty vzduchu, alebo o vlhkostnom raze klimy ziskavame
z tzv. proxy tdajov. Patria k nim podklady z kronik, napriklad o ¢ase vinobrania.
Hustota a $trukttra letokruhov stromov, alebo morskych koralov, predlzuji nase
znalosti o minulej klime o tisicky rokov dozadu. Este starsie ¢asové etapy pribli-
7uja pelové zrnd rastlin z jazernych ¢i morskych usadenin. Prach, izotopy che-
mickych prvkov a bubliny vzduchu z fadovcov, ¢i vrstvy usadenin z morského dna
nds postvaju o statisice rokov spat. Kolisania klimy prebiehaju v sirokej skéle pe-
riéd od statisicov rokov po niekolkoro¢né varidcie, kazdd z nich mé svoju pric¢inu
a mechanizmus posobenia na jednotlivé zlozky klimatického systému. Na obr. 2
je znazornend rekonstrukcia povrchovej teploty severnej pologule za poslednych
1000 rokov. Znac¢né neistoty v stanoveni presnejsich hodnot st zapricinené najma
pouzitim roznych druhov Gdajov (namerané i rozne proxy idaje) ako aj roznymi
transformaciami idajov z bodovych hodnét na regionalne.

1
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K lepsiemu poznaniu minulej klimy je potrebné venovat sa vo vyskume najma
tymto okruhom problémov:

« Analyza historickej premenlivosti a zmeny klimy a pristdenie pricin tychto dejov.

.

.

Ziskavanie tdajov o klime z minulosti Zeme.
Zistenie dosledkov kolisania a zmeny klimy v minulosti na jednotlivé sektory.

Zhromazdenim udajov o klimatickom systéme v minulosti, ich kritickou analy-
zou a zmens$enim neurcitosti tdajov sa docieli to, ze budeme moct lepsie skimat

odozvy na vonkajsie posobenia aj takych zotrvacnych ststav ako st ocedny, alebo
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kryosféra. Potom moze nasledovat vyskum, ktorého vysledky dovolia prisudit pri-
¢iny premenlivosti minulej klimy a tym vyuzit tieto poznatky aj pri predpovedani
klimy budcej.

Predpovedanie buducej klimy sa potyka este s vac¢$imi neistotami ako poznanie
klimy minulej.

Tieto neistoty pramenia najmé v tom, Ze stdle este mame nedokonalé znalosti
o fungovani klimatického systému a klimy ako takej. Dalsie neistoty do uréenia
spravania sa klimatického systému v budicnosti vnasaji nedokonalosti hlavnych
nastrojov pre uréovanie budtcej klimy a to klimatickych modelov. Dalsi, velmi
podstatny zdroj neistot je to, ze mdme pomerne nizky stupen znalosti o budicom
spravani sa [udstva. Ide najmé o demograficky vyvoj, nasadenie novych technol4-
gii, vyuzivanie zemského povrchu, mitigacné a adaptacné opatrenia.

Aby sme mohli lepsie predpovedat budicu klimu a znizovat neistoty pri jej
urceni je potrebné na poli vyskumu riesit nasledovné okruhy problémov:

+ Zdokonalovanie a vyvoj novych klimatickych modelov.
+ Tvorba novych scenarov emisii CO, a inych sklenikovych plynov.

Na obr. 3 je znazorneny vysledok simuldcie budicich priemerov globélnej tep-
loty vzduchu, v ktorom je vidno znac¢né rozdiely medzi jednotlivymi emisnymi
scendrmi. Na konci obdobia (v roku 2100) je pre neznalosti budiceho spravania
sa [udstva neistota buduceho vzrastu teploty vzduchu az 3 °C.

6 1 L 1 1 1
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V klimatickom modelovani st vyuzivané zdkladné fyzikdlne vztahy, riesené
metddami numerickej matematiky. Modely vSeobecnej cirkulacie (Gcm) pouzi-
vajai vztahy ako sd napr. rovnica kontinuity, zdkon zachovania hybnosti, zdkon
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zachovania energie, rovnica idedlneho plynu. Model pouziva niektoré zjednodu-
$enia, ktoré do modelovej simuldcie nie je mozné v¢lenit priamo. Je to dané tym,
e niektoré procesy (napr. turbulencia, tvorba zrdzok, burkové javy) sa odohra-
vaji v mensich mierkach, ako zdkladny model mdze rozlisit. Preto sa do mode-
lu v¢lenuji urcité aproximadcie $tatistického typu. Problémom v modeloch st aj
presné popisy zlozitych spatnych vizieb.

V suicasnosti pouzivané modely vSeobecnej cirkuldcie s vdzbou atmosféra-oce-
an, kde je atmosféricky model prepojeny s trojrozmernym modelom oceanu, kto-
ry simuluje ocednsku cirkuldciu aj vertikalnu struktdru vody. PretozZe tieto modely
nepopisuju vietky procesy, zostavaju len pribliZnym popisom reality. Zlepsovaniu
fyzikdlnej podstaty globélnych klimatickych modelov napomdha jednak zvysova-
nie poctu a kvality udajov (sicasnych i minulych) ako aj zndsobovanie vypoctovej
kapacity superpocitacov, pouzivanych k prevadzkovaniu tychto modelov. Teraz je
rieSenie tychto modelov na hranici moznosti sticasnej vypoctovej techniky.

K zdokonaleniu a vyvoju novych klimatickych modelov prispeje riesenie nasle-
dujucich problémovych oblasti:

Zlepsit zndzornenie vSeobecnej cirkuldcie atmosféry a ocednu.

Vyvinut redlnejsi model ladovcov na urc¢enie budtceho rastu hladiny ocednov.
Spresnit procesy uhlikovej spitnej vizby v moriach a na pevnine.

Simulovat efekt aerosélov na oblacnost a na klimu.

Zdokonalit aplikacie vyuzivajice vysledky klimatickych modelov a techniky
downscalingu.

ZmensSenie priestorového rozlisenia modelov napomoéze k zndzorneniu - mo-
delovaniu klimatickych procesov mensich mierok a tym nahradi niektoré para-
metriza¢né zjednodu$enia. Vyvoj komplexnejsich modelov s lepsie zvladnutym
chemizmom a biolégiou umozni modelovat uhlikovy cyklus a uhlikovt spétna
vézbu.. Vplyv aerosélov na vznik obla¢nosti je potrebné ozrejmit v zdkladnom
vyskume klimatického systému a modelovo ho vclenit do cGm. Pri modeloch
aplikovanych na obmedzené oblasti (regiondlne modely) je problémom prenese-
nie velkopriestorovej informécie do mensich mierok s horizontalnym rozlienim
rédu niekolko desiatok kilometrov sa zdokonaluje metdda zmensovania mierky
(tzv. downscaling).

Scendre emisii sklenikovych plynov (aj aerosélov) zalozené na logickom a vnu-
torne konzistentnom stboru predpokladov o hnacich mechanizmoch (napr. de-
mograficky vyvoj, socioekonomicky rozvoj a technologické zmeny) a ich hlav-
nych vzdjomnych vztahoch. Tieto sa mézu, ale nemusia splnit, preto podliehaji
vyznamnej neistote. Tieto scendre emisii sa odvodzuju na scendre koncentracie
sklenikovych plynov a tieto st pouzivané ako vstupy do klimatickych modelov.
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V 1pcc (1996) boli pre projekcie budicej klimy pouZité emisné scendre, vyvinuté
v roku 1992 (oznacované IS92). Neskor, v roku 2000 boli publikované nové sce-
nére, tzv. scenare SRES. Tieto boli pouzité k projekcii klimy v Stvrtej hodnotia-
cej sprave 1pcC (AR4). Pre tvorbu Piatej hodnotiacej spravy 1pcc, ktord ma vyjst
v roku 2013 je pouzity paralelny vyvoj novych dejovych linif a scendrov ako spolu-
praca socio-ekonomickej a klimatologickej komunity. Tu st uz vyvijané stbezne
socio-ekonomické a emisné scenare na zaklade tzv. reprezentativnej cesty kon-
centricii (Rpc) a neskdr nasleduje ich integrécia.

Zlepsenie pldnovania a odozvy na klimatickd zmenu si vyzaduje spolupra-
cu s inymi vednymi disciplinami pri vyskume désledkov klimatickej zmeny na
rozne sektory, pri ndvrhoch adaptaénych opatreni ako aj vyskume zranitelnosti.
Integrovany pristup predstavuje jedint cestu ako podchytit komplexnt podsta-
tu klimatickej zmeny a jej mnohoraké komplikované spétné vizby. K dalsim vy-
skumnym snazeniam by mali patrit aj poznanie vzdjomného suvisu vyvoja klimy
a zodpovedajtcich zmien v jednotlivych sektoroch a regiénoch.
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VPLYV KLIMATICKYCH ZMIEN NA MIGRACNE POHYBY
V AFRIKE V OSTATNYCH DVADSIATICH ROKOCH

Rastislav Cief & Michal Kovacic

ABSTRAKT

Vyznam a dosahy migracnych pohybov majii v geopolitickych siivislostiach neustd-
le narastajici charakter. Prispieva k tomu nielen zdokonalovanie prepravnych
moznosti a zvysenie informovanosti, ale aj rast rozdielov v kvalite Zivotnych pod-
mienok medzi regionmi. Jednym z najvyznamnejsich faktorov podmienujticich rast
objemu migrdcie su klimatické zmeny. Pocet environmentdlnych utecencov vo svete
v roku 2050 sa odhaduje na 150 — 200 milionov. V nasom prispevku sme sa snazi-
li priblizit najvyraznejsie migracné pohyby v Afrike zo zretelom na ich iniciujiice
faktory a to osobitne prdve klimatické zmeny. V pripade migrdcii Nigéria — Maro-
ko, Darfiir—Cad a migrdcie v africkom rohu (Somdlsko — Eritrea— Etidpia), boli
prdve klimatické zmeny délezitym spustacim faktorom tychto pohybov. V pripa-
de migrdcie Suddn —Juzny Suddn a Rwanda — Uganda — KDR sa javili primdrnym
spulstacim faktorom nadstandardnych migracnych pohybov politickd destabilizd-
cia a obcianska vojna, ale aj tu klimatické zmeny sekunddrne zohrali svoj tilohu
na zhorsovani sa Zivotnej situdcie obyvatelstva a ndslednych migrdcidch. Uplné
vyrieSenie environmentdlnej migrdcie by mohla v budiicnosti priniest iba zdsadnd
zmena celého siicasného postoja ludstva k otdzkam Zivotného prostredia, co sa
momentdlne javi neredlne.

KLUCOVE SLOVA: klimatické zmeny, migrdcia, migracné pohyby, utecenci, Afrika,
environmentdlna situdcia

ABSTRACT

The importance and impact of migratory movements have in geopolitical context
steadily growing character. To such kind of situation contributes not only the im-
provement of options in transportation and increase of the awareness, but also
the differences in growth of quality of living conditions between regions. One of
the most important factors determining the growth of climate change is the mi-
gration. The number of environmental refugees in the world 2050 is estimated to
150-200million. In our paper we have tried to describe the most migratory move-
ments in Africa with focus on to the initiating factors and specifically to climate
change. In case of migration: Morocco—Nigeria, Chad—Darfur and migration in
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the Horn of Africa (Somalia—Eritrea—Ethiopia), climate changes have been impor-
tant triggering factor in these movements. In the case of migration, Sudan—South
Sudan and Rwanda-Uganda—DRc — the political destabilization and the civil war
appeared primary triggering factor of high standard migratory movements. But
also the climate changes belong to the secondary factors playing role in the worsen-
ing of the living situation of the population and subsequent migrations. Complete
solution of the environmental migration could bring in future only major change
of the current attitude of humanity to environmental issues, which currently seem
unrealistic.

KEY WORDS: climate change, migration, migratory movements, refugees, Africa,
the environmental situation

UvoD

Nadstandardné migra¢né pohyby v urcitych regiénoch sveta a z nich vyplyvajuce
problémy, maju neustéle rastuci charakter. Prispieva k tomu nielen zdokonalova-
nie dopravnych systémov a zvysenie informovanosti, ale aj rast rozdielov v kvalite
zivotnych podmienok medzi regiénmi. Jednym z najvyznamnejsich katalyzatorov
zvy$ovania tychto rozdielov st aj klimatické zmeny, ktorych vplyv sa sndd naj-
vyraznej$ie prejavuje prave pri niektorych africkych statoch, vlady ktorych maja
mensie kapacity a schopnosti tieto problémy zvladat. V nasom prispevku sme sa
snazili priblizit najvyraznejsie migra¢né pohyby v Afrike zo zretelom na sptstacie
faktory tychto pohybov, osobitne klimatické zmeny.

Zistit skuto¢ny pocet environmentélnych ute¢encov je problematické. Na jed-
nej strane je to problém definicie, ktord skupina ute¢encov do tejto kategérie spa-
d4, pretoze samotna migracia je vo vdcsine pripadov vyvoland viacerymi faktormi.
Tych istych ute¢encov modzeme v tej istej situdcii oznadit zdroven za environmen-
talnych, ako aj za politickych ¢i ekonomickych. Na druhej strane ziskat objektivne
presné cisla z postihnutych oblasti je prakticky nemozné. Preto aj ¢isla jednotli-
vych autorov ¢i organizicii, sa dost vyrazne lisia. V 9o-tych rokoch Myers odha-
doval pocet environmentéalnych utecencov vo svete na 25 miliénov, kym zdroje
Z UNHCR na 8,4 miliéna. Odhady do budtcnosti dokonca hovoria az o 150 — 200
miliénoch v roku 2050 (Stojanov, Novosak, Kavanova, 2008).
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NAJVYZNAMNEJSIE MIGRACNE POHYBY ZA OSTATNYCH 20 ROKOV

Nigéria — Maroko

Jednym z dolezitych migra¢nych smerov buddcnosti sa moze stat trasa Nigéria
— Niger — Alzirsko — Maroko. Tento smer je charakterizovany najmé pracovnou
migraciou obyvatelov zo subsaharskej Afriky do stredomorskej oblasti a dalej do
krajin EU. Za rasticim vyznamom tejto migracnej cesty je viacero faktorov. V pr-
vom rade su to klimatické zmeny, sposobujtice vystisanie severu Nigérie a na-
opak, zaplavovanie juzného husto zaludneného pobrezia. Tento faktor povedie
k migra¢nému tlaku do centralnej riedko osidlenej Casti Nigérie, ale aj k migracii
obyvatelstva do oblasti Stredomoria a krajin EU. V roku 2003 preslo cez nigersky
Agadez, ktory je vyznamnym bodom na trase do Maroka 65 ooo migrantov zo
subsaharskej Afriky, pricom polovica z nich bola z Nigérie. V sticasnosti sa javi
kriticka situdcia najma v Nigeri, kde na jednej strane stistavne klesa vymera ornej
pody a na druhej strane prudko rastie pocet obyvatelov. V roku 2010 postihlo
Niger katastrofalne sucho, ktoré spdsobilo nedostatok potravin a nigerski pastieri
museli presunut svoje stdda pri hladani pastvin smerom na juh, az do Nigérie.
Dalsia vlna vynitenej migrécie obyvatelstva Nigeru smerovala tiez do Libye a Po-
brezia Slonoviny.

Druhym faktorom posilnujicim migréciu je rast islamského radikalizmu v Ni-
gérii. Vyostrovanie ndbozenského nasilia v oblasti je désledkom aktivit vyvola-
vanych radikdlnou islamskou sektou Boko Haram. Posiliiovanie islamského ra-
dikalizmu v$ak mozno vidiet aj v dalsich krajindch regiénu, ako su Niger, Libya,
Alzirsko ¢i Mali, pricom prave klimatické zmeny pomadhaja islamistom rychlej-
sie ziskavat v oblasti vplyv. Znizovanie polnohospodérskych vynosov v désled-
ku extrémneho sucha vedie ¢asto k radikalizécii spravania sa obyvatelstva, ktoré
nésledne lahgie prijima rie$enia pontkané ideol6giou islamu. Rovnako migrécia
z vidieka a jeho vyludiiovanie, pomdha rozli¢nym odnoziam radikalov, hldsiacich
sa ku Al-Kaide, k lah$iemu ziskavaniu pozicii. (Werz & Conley, 2012)

Zvy$enie nestability regiénu spdsobilo aj povstanie Tuaregov na severe Mali
a vyhlasenie nezavislosti $tatu Azawad 6. 4. 2012. Tento $tat doteraz nebol me-
dzindrodne uznany a najmé Francuzsko vyvija diplomaticky tlak prejavujaci sa
zdujmom na existencii jednotného Mali. Situdciu v regiéne komplikuje tiez oku-
pécia Zapadnej Sahary Marokom, pri¢com v tomto pripade sa jednd uz o dlhodoby,
36-ro¢ny konflikt. V roku 1976 Spanielsko prenechalo spravu nad svojou koléniou
Maroku a Mauritanii. Nésledne Hnutie POLISARIO podporované Alzirskom, vy-
hlésilo Saharsku arabskd demokratickd republiku (SADR) a zacalo proti okupan-
tom bojové operacie. Néasledkom tychto operdcii az 160 ooo migrantov uslo do
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zapadného Alzirska. Naopak, do Zapadnej Sahary zacala imigracia Marokancov,
podporovand marockou vlddou, cielom ktorej je ,marokanizdcia“ okupovanej
Zipadnej Sahary. Mauritdnia sa v roku 1979 vzdala svojich narokov na Zapadnua
Saharu a ukoncila konflikt s PoLIsARIO (Skokan, 2007).

Tretim faktorom posiliiujicim migracné toky do Maroka st $panielske enklavy
Ceuta a Melilla, ktoré st pre mnohych africkych migrantov vstupnymi brdanami
do krajin EU. Napriek tomu, Ze Melilla je obohnand dvoma plotmi, 8 a 3 metrovym,
sa Casti africkych migrantov dari prechadzat na spanielske izemie. Ceuta a Melil-
la pidtaja aj pozornost Al-Kaidy. V roku 2006 dokonca vyzval druhy najvplyvnejsi
muz v Al-Kaide Ayman-al-Zawabhiri na ich oslobodenie. (Werz & Conley, 2012)

Ddrfiir — Cad

Zapadosudanska oblast Darfur je horskou, stepnou krajinou obyvanou prevazne
¢erno$skym obyvatelstvom. Ob¢ianska vojna medzi arabskymi nomadmi a ¢er-
no$skymi rolnikmi sa zintenzivnila v désledku sucha v 8o-tych a 9o-tych rokoch.
Utoky arabskych nomadov (Dzandzavid) boli podporované sudanskou vladou.
Podnikali lapezne ndjazdy, pri ktorych dochddzalo ku genocide miestneho oby-
vatelstva, k vypalovaniu dedin a ni¢eniu trody. Pocet obeti sa odhaduje az na nie-
kolko sto tisic. V dosledku tohto konfliktu uslo, v roku 2006, do zahraniéia (najmi
Cadu) viac ako milién utecencov. Dalsich odhadovanych 6 miliénov ute¢encov
muselo opustit svoje povodné izemia a boli si¢astou vnutrostatnych migraénych
pohybov v ramci krajiny. Postupne tu doslo k jednej z najhorsich humanitirnych
kriz na svete. (Skokan, 2007)

V juli 2011 bola medzi suddnskou vladou a darfarskymi povstalcami podpisa-
nd dohoda. Nadej na zlepsenie bezpec¢nostnej situdcie v krajine spdsobila ndvrat
¢asti vnatornych utecencov a aj utec¢encov z Cadu. Napriek mierovej dohode vsak
arabski nomadi pokracuju v dal$ich utokoch v Darfure, cielom ktorych je naj-
mad zabrdnit navratu utecencov na ich pévodné tizemia. Pri¢inou sporov sd dnes
najmaé zdroje vody, ako aj poda a pastviny pre dobytok. V sti¢asnosti je v Sudane
odhadovanych este asi 2 400 ooo vnutornych utec¢encov. (http://www.unhcr.org/
cgi-bin/texis/vtx/page?page=49€e45c226)

Suddn — Juzny Suddn

Suddn je krajinou, kde za ostatné desatrocia prebehli dve krvavé ob¢ianske vojny,
medzi arabskym, moslimskym severom a Cernosskym, krestansko — animistic-
kym juhom. Prva obc¢ianska vojna prebiehala v rokoch 1955-1972 a druha v ro-
koch 1983 —2005. Po skonceni druhej obcianskej vojny, uzavreti dohody a po
jednozna¢nom referende o nezdvislosti krajiny, bola dna 9. jila 2011 slavnostne
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vyhlasend nezdvislost Juzného Suddnu. V dosledku toho je mozné oc¢akavat velky
pocet reemigrantov, pre ktorych bude potrebné zabezpecit najmé zdkladné Zi-
vobytie. UZ do polovice roku 2011 sa do Juzného Sudanu vratilo 300 ooo reemig-
rantov. Suddn prijal v auguste 2011 zdkon o ob¢ianstve, na zdklade ktorého ziska-
nim ob¢ianstva Juzného Suddnu sa prichddza o obc¢ianstvo Sudénu. V sticasnosti
sa odhaduje, ze v pohranic¢nych oblastiach Suddnu je 700 ooo ,juzanov®, ktorf sg,
vzhladom na medzikmenové manzelstvd, zmiesaného pévodu. V druhej polovici
roka 2011 doslo ku konfliktom medzi novym $taitom Juznym Sudanom a Suda-
nom, kvoli sporom o vynosy z ropy a vymedzeniu hranic. Konflikt v spornej ob-
lasti Abyei bol d6vodom migrécie viac nez 110 ooo Iudi do Juzného Sudanu. Po
dalsich stretoch v Juznom Kordofdne a v oblasti Modrého Nilu, uslo do Juzného
Suddnu 60 000 ludi, do Chartimu 35 0oo a dalsich 35 0ooo utecencov migrovalo
do Etidpie.

Imigra¢nym aj tranzitnym regiénom je vychodny Sudan. Do vychodného Su-
dénu prichddza najviac imigrantov z Eritrey, Etiépie a Somadlska. Cez vychodny
Sudén a Chartium prechddza hlavnd migra¢nd trasa do Stredomoria a dalej do
Eurépy a na Stredny vychod. Této trasa je pre migrantov velmi rizikovd ¢i uz pre
mozné zatknutie a naslednti deportéciu, ale najma pre riziko, ze migranti sa ¢asto
stavaju obetami v obchodovani s ludmi. (http://www.unhcr.org/cgi-bin/texis/vtx/
page?page=4e43cb466)

Zaujem o migraciu do Eurépy cez Stredozemné more bol v minulosti zrejmy
najmi u obyvatelov Maghrebu (Mauretdcia, Maroko, Alzirsko, Tunisko), avsak,
v roku 2003, sa cestu cez severoafrické pobrezie do Eurépy snazia vyuzit aj mig-
ranti z juznejsie polozenych africkych $tatov. Stalym centrom ilegélnej migrécie
v tomto subregidne je jednozna¢ne Maroko. Odhaduje sa, ze cez viac nez 14 km
$irokd Gibraltarsku Gzinu sa na juho$panielske pobrezie prepravi kazdoro¢ne
viac nez 100 0oo ilegélnych pristahovalcov. Cast z nich zostava na Pyrenejskom
polostrove, ale vacsina z nich zamieri dalej na sever do §titov EU. Nové trasy
utecencov, ktori prichddzajd zo $tatov Guinejského zélivu, subsaharskej Afriky,
strednej Afriky, zdpadnej Afriky a $tatov Afrického rohu, smeruja cez past na
tuniské a libyjské pobrezie. Pre migrantov z Mali, Senegalu, Burkina Faso, Pobre-
Zia Slonoviny, Ghany, Nigérie a Kamerunu je centrdlnym bodom mesto Agadez
v Nigere. Dalej ute¢enci pokracujt, bud cez nigerské mesto Bilma do libyjského
strediska Sabba a dalej na pobrezie do Tripolisu a Bengdzi, alebo volia cestu cez
alzirsky Tamanrasset do Al Qued a dalej na tuniské pobrezie. Zo Somélska vedie
migracnd trasa z Mogadisa cez Addis Abebu a sudansky Chartim do Libye, k cie-
lovému pobreziu pri Tripolise, Bengdzi alebo pristave Zuwara. Zo Somdlska mieri
este jeden smer cez Kenu a Ugandu. Z ugandskej Kampaly pokracuji utecenci
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v ndkladnych automobiloch do Suddnu. V Chartiime sa tito trasa napdja na se-
vernu cestu, cez Etiopiu.

Somdlsko — Eritea — Etiopia

Somalsko bolo od roku 1991 bez Gstrednej vlady. Dlhodoby konflikt spdsobil roz-
pad Somadlska na Somaliland, ktory vyhlésil nezévislost, na Puntland a na ,zvy-
skové“ Somalsko s hlavnym mestom Mogadiso. Konflikt prebieha v juznom a cen-
tralnom Somalsku, kde bojuje vlada podporovand mierovymi silami Africkej tinie
proti islamistom.

V roku 2011 bolo v oblasti afrického rohu rekordné sucho, ktoré postihlo 4 mi-
liény obyvatelov. Najviac postihnutymi oblastami boli juzné a centralne Somal-
sko. Do konca augusta 2011 viac nez 300 ooo Somadl¢anov, va¢sinou zien a deti,
uslo do Kene a Etidpie. Islamisticki povstalci odmietali prijat pre obyvatelstvo
pomoc od medzindrodnych organizicii s odévodnenim, ze hladomor nehro-
zi. Islamské milicie As-Shabaab zakdzali posobenie UNHCR a dal$ich 15 huma-
nitarnych organizdcii, na tzemi, ktoré kontrolovali. UNHCR tam pomahala len
sprostredkovane, cez narodné organizdcie. (http://www.unhcr.org/cgi-bin/texis/
vtx/page?page=49e4838e6) Masivny priliv imigrantov spdsobil preplnenie utece-
neckych taborov. Vnutornych utecencov je v sicasnosti v Somalsku 1 460 00o. Zo
Somalska smeruje migra¢nd trasa cez Adensky zdliv na Arabsky polostrov, ktort
vyuzivaju aj zahrani¢ni migranti. V roku 2011 sa preplavilo cez Adensky zaliv do
Jemenu 103 000 migrantov, z toho bolo 27 ooo Somélc¢anov. (http://www.unhcr.
org/cgi-bin/texis/vtx/page?page=49e4838e6)

Rwanda — Uganda — KDR

Etnicky konflikt v Rwande ma dlhé historické korene. K prvym migraciam docha-
dzalo uz v roku 1959 po zvrhnuti Tutsijskej monarchie, ked v rokoch 1959 —1964
uslo 150 ooo Tutsiov do okolitych krajin. Zhor$ovaniu vztahov medzi kmenmi
Tutsi a Hutu prispela aj zhorsujica sa ekonomicka situdcia Hutuov, vplyvom vy-
razného poklesu cien kavy v 8o-tych rokoch. Pestovanie kavovnikov bolo pritom
povinné a dohliadal nanho $tat. Rovnako stat vykupoval kdvu a umiestiioval ju na
svetovych trhoch.

V roku 1990 RPF — Rwandsky vlastenecky front, sformovany z utecencov, zau-
tocil z Ugandy a obsadil severnd ¢ast Rwandy. V reakcii na Tutsijsky atok zacala
vlddna armdda genocidu Tutsiov, na Uzemi, ktoré kontrolovala. V janudri 1991
uzavreli bojujice strany primerie, ktoré vsak bolo porusené a konflikt pokraco-
val az do aprila 1993, kedy bolo primerie uzatvorené opitovne. Pocas bojov uslo
z ohrozenych oblasti viac nez 1,5 miliéna Hutuov.
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Ked bolo 6. aprila 1994 v blizkosti hlavného mesta Kigali zostrelené lietadlo
s rwandskym prezidentom Habyarimanym a burundskym prezidentom Ntarya-
mirom, z atentdtu boli obvineni Tutsiovia, ¢o viedlo k rozpttaniu masakier. Zrej-
me vsak i$lo o dopredu pripravent genocidu, ¢comu nasvedcovali pripravy v po-
dobe nakupu zbrani a pripravené zoznamy likvidovanych oséb. Hutuské milicie
zavrazdili okolo 800 ooo ludi prevazne Tutsiov, ale aj umiernenych Hutuov. Ked
vodcovia RPF zistili Co sa deje, presli do ofenzivy a za pomoci franctizskej armady,
obsadili celt Rwandu (21. 8. 1994). Po vitazstve RPF sa Tutsiovia zacali vracat spat
a v reakcii na udalosti, nasledne viac ako 2 0oo ooo Hutuov, v obave pred pom-
stou, utekd za hranice, do vtedajsieho Zairu. Vysledkom bolo presunutie konfliktu
do Zairu a v roku 1996 sa zacala prva konzska vojna. RPF pri prenasledovani Hu-
tov, ktor{ ustupovali do vnitrozemia, sa spojil so zairskou opoziciou na Cele s Lau-
rentom-Desiré Kabilom. Vojna skon¢ila v roku 1997 zratenim zairského rezimu
a v nasledujtcich volbich sa Laurent-Desiré Kabila stal prezidentom. V roku
1998 vsak zacala druhd konzska vojna, kedZe Laurent-Desiré Kabila sa odvratil
od Tutsiov a zac¢al podporovat Hutuov. Vojna konéi az smrtou prezidenta Kabilu
a stiahnutim rwandskej (tutsijskej) armady z Konzskej demokratickej republiky
(premenovany Zair).

V stcasnosti sa Rwanda pomaly stabilizuje a vlada si vyty¢ila, ako jednu z prio-
rit, repatridciu rwandského obyvatelstva naspit do Rwandy. V roku 2010 sa vritilo
10 000 reemigrantov a do jdla 2011 sa vrétilo dalsich 4 0oo. Vic$ej reemigracii
vsak brénia obavy Hutuov o bezpec¢nost. V Rwande v sucasnosti zije asi 56 000
utecencov z KDR a Konzskd demokraticka republika mala v roku 2010 1,7 miliéna
vnutornych utecencov a priblizne 400 0oo zahrani¢nych utecencov. (http://www.
unhcr.org/cgi-bin/texis/vtx/page?page=49€45c366)

SEST HROZIEB MEDZINARODNE) STABILITY A BEZPECNOSTI PODLA WBGU

WBGU (vedecky poradny zbor spolkovej vlidy Nemecka ,Globélne zmeny Zivot-
ného prostredia“) identifikoval $est kltu¢ovych hrozieb medzinarodnej bezpeénos-
ti a stability, ktoré klimatické zmeny mozu spdsobit:

Mozny narast poctu slabych $tatov, ktoré nebudtt schopné dostato¢ne zabezpecit
zdkladné funkcie $tatu, najma stratia $tatny monopol na pouzitie sily a tym budua
predstavovat problém pre medzindrodné spolocenstvo. Vznikne riziko syner-
gického efektu rozsirenim environmentdélnej migrécie za hranice zasiahnutého
regionuy, ¢im by doslo k destabilizovaniu dal$ich susednych $tdtov a k zruteniu
pravneho a verejného poriadku v celych subregionoch.
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2 Riziko pre globalny ekonomicky rozvoj. Zmeny klimy mézu mat negativne do-
sledky na svetovil ekonomiku a nasledné obmedzenie moznosti ekonomickej po-
moci. V regiondlnej dimenzii, nedostatok vody bude branit rozvoju zavlahového
hospodarstva a odvetvi naro¢nych na vodu. Sucho a degradicia pody povedd
k poklesu vynosov v polnohospodarstve.

3 Riziko ndrastu medzindrodnych distribu¢nych konfliktov medzi $tatmi, ktoré
sposobili klimatickd zmenu a medzi $tatmi, ktoré boli zmenami klimy najviac
zasiahnuté. Najviac zasiahnuté $tity sa zrejme budt dovolavat principu ,znecis-
tovatel plati“ a budu pozadovat kompenzécie.

4 Nebezpedenstvo pre ludské préva. Zmeny klimy mozu ohrozit zdkladné prezi-
tie a bezpe¢nost obyvatelstva a prispiet k zvy$enému poru$ovaniu ludskych prav.
Zéaroven priemyselné krajiny budu strdcat legitimitu v jednaniach na medzina-
rodnom poli.

5 Zintenzivnenie migra¢nych pohybov. Zmeny klimy ovplyvnia rast po¢tu migran-
tov a zvysia pocet ohnisk migracie na celom svete. S tym suvisi zvy$enie moznos-
ti konfliktov, vratane sporov o thradu kompenzicii na zvladnutie uteceneckych
kriz. Migrécie sa tak v budicnosti mé6zu stat hlavnym zdrojom medzinarodnych
konfliktov.

6 Pretazenie klasickej bezpecnostnej politiky. Budtce negativne spoloc¢enské do-
sledky povedu k destabilizdcii $tatov. Zvladnutie nepokojov nebude mozné bez
policajnych a vojenskych zloziek. Vojenské operacie v 9o-tych rokoch 20. storocia,
ktoré mali priniest stabilitu a mier do chudobnych krajin, neboli prili§ tispesné,
¢o ukazuje na obmedzené moznosti a limity ,klasickej“ bezpecnostnej politiky.
Narast poctu slabych statov a destabilizdcia celych subregiénov, ,klasickd® bez-
pecnostnu politiku este viac pretazi. (http://amper.ped.muni.cz/gw/wbgu/srkw_
cz.pdf)

ZAVER

Afrika je jeden z kontinentov najviac zranitelnych zmenou klimy. V severnej Afri-
ke a v Saheli spdsobuje vzrastajuce sucho nedostatok vody a nadmerné vyuzivanie
pody jej degradéciu, ¢o moze viest k strate az 75 % polnohospoddrskej pody, zéso-
bovanej zrazkami. Delta Nilu bude vystavena riziku zo zvy$ovania hladiny mora,
ako aj zo salinizécie polnohospoddrskych oblasti. Z dévodov zvy$enia hladiny
mora mdze dojst v tomto storoci k strate 12 az 15 % ornej pody, ¢o by do roku 2050
postihlo viac nez 5 miliénov obyvatelov. Zmena klimy m4 uz dnes velky vplyv na
konflikt v Darftre a okoli.

161



V africkom rohu bude mat pokles zrdzok a narast teploty dalsi vyrazne negativ-
ny vplyv na regién, ktory je z hladiska konfliktov uz teraz velmi citlivy. V juznej
Afrike maju suchd najvyraznejsi vplyv na slabé vynosy, ¢o vedie k potravinovej
neistote vo viacerych oblastiach a o¢akéva sa, Ze miliény obyvatelov tohto regiénu
budu ¢elit nedostatku potravy. Migracia v tejto oblasti, ale tiez migricia z inych
regiénov cez severnu Afrikuy, ktorej cielom je dosiahnut vyspelé krajiny EU (tran-
zitnd migracia), sa pravdepodobne zintenzivni. V Afrike, ale aj v inych oblastiach,
sa ocakava, ze zmena klimy bude mat negativne cinky na zdravotny stav oby-
vatelstva, predovsetkym z doévodov $irenia prenosnych chordb, ¢o nasledne vy-
vold dalsie zhor$ovanie napitia v predmetnych regiénoch. (http://www.europarl.
europa.eu/meetdocs/2004_2009/documents/dv/sede3ziozo8climatechange_/SE-
DE310308climatechange_sk.pdf)

V nasom prispevku sme sa snazili zachytit najvacsie migracné toky v niekto-
rych oblastiach Afriky, zo zretelom na ich spustacie faktory, s dorazom na klima-
tické zmeny. Najma v pripade migracii Nigéria — Maroko, Darfir — Cad a migré-
cie v africkom rohu (Somalsko — Eritrea — Etidpia), boli klimatické zmeny jednym
z najdolezitejsich spastacich faktorov tychto pohybov. V pripade migracii Sudan

— Juzny Sudan a Rwanda — Uganda — KDR, sa javili rozhodujtcim spustacim fakto-
rom migrdcie politicka destabilizacia a obc¢ianska vojna, ale aj v tychto pripadoch
maju klimatické zmeny vyrazny podiel na zhorsovani situdcie a naslednej migracii.

Aj z uvedeného nécrtu niektorych migra¢nych pohybov vidiet, Ze environmen-
tdlne problémy a najmé klimatické zmeny sd doélezitym faktorom, iniciujicim
migracné pohyby, najmi v chudobnych regidénoch, ktoré samé nie st schopné
zvladnut ndpor migrantov.

D4 sa ocakavat, ze problémy suvisiace s environmentélnou migréciou, vzhla-
dom na ocakdvané zmeny klimy, nadobudnd v budtdcnosti este vyraznejsie roz-
mery a bude ich potrebné riesit v medzindrodnej kooperacii. UNHCR prichddza
s koncepciou prebudovavania do¢asnych utec¢eneckych taborov do trvalo udrza-
telnych vidieckych komunit. V Eti6pii zaviedla politiku ,von z tdbora“, snahou
ktorej je, aby utecenci boli schopni byt sebesta¢ni a bez pomoci aj mimo tabora.
Riesenia, ktoré ponika UNHCR totiZ neodstranuja priciny, ale len zmiernuja do-
sledky.

Uroven environmentalnej migracie v buddcnosti bude este vo vic¢sej miere za-
visiet od stavu Zivotného prostredia. Buddcich scendrov je viac, ale aj tie najopti-
mistickejsie rataji so zhor$ovanim sa situdcie. Na uplné vyriesenie environmen-
talnej migrdcie by sa musel zmenit cely postoj ludstva k Zivotnému prostrediu, ¢o
sa momentdalne javi neredlne.
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DEVELOPING A GLOBAL CITIZENSHIP EDUCATION
PROGRAMME FOR THREE TO SIX YEAR OLDS

Aoife McTernan et al.

ABSTRACT

This article outlines the development of a global citizenship education programme
for three to six year olds. The programme, entitled Just Children, was creat-
ed by Education for a Just World, a partnership between an Irish Development
Non-Governmental Organisation, Trocaire, and the Centre for Human Rights and
Citizenship Education located in St Patrick’s College, Drumcondra, Dublin. The
programme was developed through three phases of research. The first phase exam-
ined young children’s engagement with global justice issues; the second phase ex-
plored possible strategies for including global citizenship education in early child-
hood educational settings; and the third phase tested a draft global citizenship
education programme. This article explores the key principles integral to educating
for and about global justice and, responding to the results of research as well as the
early childhood education landscape, arrives at strategies for introducing global
justice work into early childhood settings. This article suggests that introducing
a global perspective into early childhood education, using open-ended and active
methodologies, supports the development of global citizenship skills, attitudes and
understanding.

KEY WORDS: Trocaire, Ireland, Development Education, Global Citizenship, Edu-
cation Programme, early childhood educational settings, global justice

INTRODUCTION

Global citizenship education promotes understanding of global issues; it encour-
ages critical engagement with those issues and is cognisant of their complexity; it
addresses the culpability of western countries in global poverty; and supports lo-
cal responsibility for global concerns (Andreotti, 2006; Oxfam, 2006; Bryan, 2008;
Davies, 2006; Krause, 2010). As an education in poverty, complexity and culpa-
bility, the suitability of global citizenship education for early childhood education
may be perceived by educators as problematic and its application here extremely
challenging. However research indicates that children begin to develop prejudic-
es relating to gender and race (Ruble and Martin, 1998) as well as conceptions of
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fairness and a capacity for empathy (Killen, Breton, Ferguson and Handler, 1994;
Killen and Smetana, 1999; Tisak 1995 cited in Killen et al., 2001) from a young age.
Furthermore, as this article will argue, if global citizenship education in primary
and secondary schools is to achieve a level of complexity and deeper understand-
ing it needs to be more than an occasional and media driven learning “stir in”
(Bracken and Bryan, 2010), with learning being scaffolded from an early age.

This paper sets out a response to the question of how to begin global citizenship
education with young children in ways that are appropriate, that contribute to the
development of global citizenship skills, attitudes and knowledge and that use
suitable, empowering and learner centred pedagogy.

THEORETICAL FRAMEWORK

Global Citizenship Education
Global citizenship education, which, for the purposes of this article, could also
be referred to as global education or development education (Bryan et al., 2009;
Krause, 2010) is concerned with understanding the causes and consequences of
injustice and inequality in the world and in encouraging action to effect social
change (Bryan et al., 2009; Oxfam, 1997; Davies, 2006; Krause, 2010; Fiedler et al,
2008). While approaches to and conceptions of global citizenship education vary,
there is relative consensus that it involves the development of attitudes, disposi-
tions and skills, as well as knowledge about the unequal distribution of wealth, life
chances and power, about connections between wealth and poverty, progress and
inequality, and about international relations. Further, it is broadly accepted that
these educations encompass core components which include the relationship
between the developing and developed world, critical thinking and personal re-
flection and that pedagogies are interactive and active (Fiedler et al, 2008; Regan,
2006; Pike and Selby, 2000; Hicks, 2003; Case, 1993; Oxfam, 2006; Krause, 2010).
Approaches to global citizenship education can vary across a range of dimen-
sions, including levels of engagement with issues of power, openness to critical
thinking and ideas of causality and culpability. At one end of the continuum are
those approaches that prioritise ‘soft’ global citizenship education, focussing on re-
spect for cultural differences, recognition of the effects of poverty and the promo-
tion of global solidarity. At the other end of the continuum a “critical” approach to
global citizenship education highlights the importance of a post—colonial frame-
work in exploring development issues (Andreotti, 2006; Bryan, 2008). This ap-
proach characteristically emphasises the asymmetrical power relations between
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the global North and the global South, along with the global North’s dominance
in shaping systems (economic, belief, cultural and others). It encourages the
learner, rather than empathising with others, to “recognise oneself as implicated
in the social forces that create the climate of obstacles the other must confront”
(Boler, 1997, p.257). It prioritises of open-ended self-reflection over more didactic
messages, thereby establishing moral obligations to act (Andreotti, 2006, p. 48).
Evident within these different approaches to global citizenship education are two
conceptions of justice/injustice within a development education context — one
which focuses on the unequal distribution of goods per se, and the other which
emphasises the causes of that unequal distribution. Education approaches which
appeal to the learners’ humanitarian principles and present poverty as a “lack” to
which we are morally obliged to respond, explore justice from the perspective of
global inequality. The world is unjust because of the stark unequal distribution of
resources and opportunity; it is unjust because some have while others have not.
The critical approach to global citizenship education emphasises the “chains of
cause and effect” between the wealthy’s wealth and the poor’s poverty, the pow-
erful’s power and the powerless’ powerlessness. It encourages a responsibility to
act based on culpability.

Young Children

Educating for global justice involves complex and emotive issues which present
challenges in an early childhood education context. Firstly, one might question
the appropriateness of exposing young children to such political and sensitive
issues. Secondly, if it is appropriate, making issues of global justice accessible to
young children remains a challenge (Husband, 2010).

The literature related to young children’s engagement with issues of global jus-
tice reveals conflicting attitudes regarding children’s perceived “readiness” to deal
with global justice questions (Robinson and Jones Diaz, 2009; Kelly and Brooks,
2009). Traditional perspectives construct children as being too young and too
innocent to engage with “adult” issues. However, new ways of thinking about and
understanding childhood and children’s learning have emerged from socio-cul-
tural theory, postmodern/poststructuralist theories and from critical psychology
(Robinson and Jones Diaz, 2009; Devine, 2003; Hong, 2003). Proponents of these
new perspectives challenge conventional fixed definitions of childhood such as
Piaget’s (1932) theory of cognitive-development,1 the perception of children as
passive recipients of the dominant culture and many of the traditional universal-
ised “truths” about “the child” which underpin modernist perspectives (Robinson
and Jones Diaz, 2009; Devine, 2003). Moreover, postmodernist/poststructuralist
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theories of childhood offer a counterpoint to modernist discourses of childhood
innocence and to the idea that children are intrinsically different from adults (Kel-
ly and Brooks, 2009; Robinson and Jones Diaz, 2009).

While traditional theories of child development continue to exert a strong in-
fluence on whether social justice education occurs in early childhood settings
in Ireland at the level of practice, essentialised and deficit perspectives on chil-
dren’s capacities are increasingly challenged by the neo-Vygotskian and Bruner-
ian approaches to children’s learning which have been embedded in curriculum
policy since the 1990s. Bruner’s view that ‘any subject can be taught effectively in
some intellectually honest form to any child at any stage of development’ (Bruner,
1960, p.33), for example, suggests that rather than seeing global justice issues as
outside of the understanding of young children, educators should work at mak-
ing complex ideas accessible in age-appropriate ways. Given the evidence which
suggests that young children are already constructing racialised, discriminatory
and prejudiced world-views by the time they come to school, there is a strong im-
perative towards including global justice education in early childhood contexts
(Ramsey, 2008a; Connolly and Hosken, 2006; Brooker, 2006; Robinson and Jones
Diaz, 2009). Furthermore, existing research in the area of young children’s con-
structions of fairness suggests their growing capacity to identify and articulate
perceptions of injustice (Ramsey, 2008a; Ramsey, 2008b; Killen, Breton, Fergu-
son and Handler, 1994; Killen and Smetana, 1999; Tisak 1995 cited in Killen et al.,
2001; Theimer et al. 2001 cited in Brown and Bigler, 2005). In an Irish context, the
publication of Aistear: The Early Childhood Curriculum Framework (National
Council for Curriculum and Assessment, 2009), exemplifies this trend towards
recognising and building on children’s capabilities and signals the potential for
early childhood education to be a significant site of educational change. In put-
ting in place a rubric for the education of children, from birth to six years, Aistear
offers a road map for developing education programmes for young children. It
acknowledges the changing nature of Irish society and values young children as
citizens who actively engage in their own learning, with others, and in the world
around them.

“Help me to learn to value social and cultural difference and to recognise that
I live in a diverse, multi-ethnic society. Help me to learn to recognise and chal-
lenge injustice and discrimination and to stand up for myself and others” (Ncca,
2009, p.7)

The Framework challenges educators to integrate a concern for social justice
into their work. It does not suggest staggering children’s learning by starting with
the local and expanding outwards and as such raises the question of the extent to
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which young children should engage with issues of justice at both an immediate
and global level.

METHODOLOGY: DEVELOPING A GLOBAL JUSTICE PROGRAMME

The early childhood global citizenship programme, the subject of this paper, was
developed through an extensive research process. Research was conducted in
three phases with the purpose of informing and testing strategies for integrating
global justice education into preschool and infant class settings.2 Between each
research phase, a resource development team engaged in critical reflection on the
results of the research and in the development of further materials for the next
phase, ultimately resulting in the final education programme. During the later
stages of the process the resource development team was advised by educational-
ists with different specialisms relating to early childhood education.

Research Phase One:

Young Children’s Engagement with Issues of Global Justice

The first phase of the research had the primary objective of identifying how
young children engage with issues of global justice. The research was undertak-
en in three settings: a pre-school class, a Junior Infant class and a Senior Infant
class. Each setting was in a different social context at different locations around
Ireland.

The research was undertaken over a four week period. It involved a total of sixty
children and four participating teachers. The research approach taken was quali-
tative, informed by the ‘mosaic’ approach (Clark and Moss, 2001) and drawn from
existing classroom practices. The principal strategy used was adult-child interac-
tion through dialogue. It involved observation and recording of children’s engage-
ment with materials presented by the teacher, and small group work facilitated by
the researcher using Thinking Time/Circle Time, story, drama and the explora-
tion of images. The educators were asked to give feedback on their own thoughts
on the lessons and on the discussion with the children. The educators were also
asked to note any impacts or talking points relating to the research topic which
arose from the children in the days between each visit. Provision was also made
for a follow-up interview with the participating educators.

As with all research involving young children, ethical issues relating to par-
ticipants’ consent, participation and beneficence arose here. Extensive efforts
were made to communicate the purpose and the nature of the research to all
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participants and to ensure that consent was given both to engage in and remain
participating in the research. The research methods used reflected efforts: to
maximise access to the authentic voices of the children, to be in keeping with
good educational practice offering substantial learning opportunities to the par-
ticipants, and to incorporate the contribution of the participating children re-
garding research design.

Research Phase Two: Exploring Strategies for Introducing

Global Citizenship Education into Early Childhood Education

The second phase of the research involved early childhood educators working
in both preschool and primary school settings. The purpose of this phase of the
research was to identify suitable strategies for and challenges to engaging young
children in global citizenship eduction with the aim of deriving a draft educa-
tional programme. Twenty eight educators, located in four areas of Ireland, were
involved in the research. The participant educators were introduced to the intial
research (phase 1) and provided with suggested materials (these are set out be-
low). They were not provided with a prescribed programme, although the key
themes of global citizenship education were explored.

Participant educators were asked to record their use of the materials provided
with the children they teach, challenges they encountered and suggestions for
the development of an early childhood global citizenship education programme.
Data were collected through focus groups, participant structured diaries and
from work completed by the participants’ children relating to the programme. All
focus groups were recorded by the researchers.

This qualitative participatory approach was adopted for the research as the pur-
pose of the research was exploratory and to support programme development.
Educator focus groups were used as sites for social learning (Wibeck et al., 2007)
providing opportunties for the research to benefit from educator participants in-
teracting and exchanging experiences (Wibeck et al., 2007; Myers, 1998).

Materials

Participants were provided with the colourful children’s picture book Mama Pa-
nya’s Pancakes (Chamberlin and Chamberlin, 2005) . Set in Kenya, the story de-
picts the journey made by Adika and his mother to their local market to buy food
to make pancakes. On their way Adika, despite his mother having just two coins,
invites an increasing number of friends for pancakes. To Mama Panya’s relief, the
friends do not arrive at the pancake party empty handed, but with food and music
for a feast.
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Research participants were also provided with eight A3 photographs of a young
girl, Cecelia, living in an informal settlement on the outskirts of Nairobi. The pho-
tographs depicted the girl at home with her parents, at pre-school, with friends
and in her community.

Research Phase Three:

Piloting an Early Childhood Global Citizenship Education Programme

The third phase of the research piloted the early childhood global citizenship ed-
ucation programme developed by the resource development team in response
to the outcomes of phases one and two of the research, and in the context of the
national curriculum framework. Close collaboration between the resource devel-
opment team and the advisory committee ensured that the complex integration
of learning for global citizenship into diverse curriculum areas reflected good ear-
ly childhood educational practice, and promoted children’s learning across the
curriculum.

Participant educators in the third phase of the research were given further
materials including: a puppet of the Adika character, additional stories involving
the Adika and Cecelia characters, and the drafted global justice education pro-
gramme as well as the photographs and storybook outlined above.

Twenty-four participant educators were involved in this phase of the research,
half of whom had been involved in phase two of the research, half of whom were
new to the project. All participants were educators in pre-schools or infant class-
es. Participants were introduced to the draft education programme, to key issues
in global citizenship education and to the preceding research process. Partici-
pants were asked to record their use of the draft programme with the children
they teach and the children’s learning they perceived. As with phase two, data
were collected through focus groups, participant structured diaries and through
the work of the participating children.

Data Analysis

Data were analysed using a grounded theory approach (Glaser and Stauss, 1967).
Data sources included interview data, field notes, journal entries and chil-
dren’s work. The data from each phase of the research were reviewed by members
of the resource development team independently. Through close analysis of the
data, emerging themes were identified for each phase of the research. Through
discussion between team members key emerging themes and a corresponding
coding system were agreed and then applied to the data. This process allowed
issues and evidence of most interest under these themes to emerge.
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RESULTS

Results of Phase One

Phase one of the research provided an indication of young children’s conceptions
of global justice issues, factors which influence these conceptions, and strategies
which might be developed to support young children’s engagement with issues of
global justice.

+ Conceptions of Poverty and Fairness

The findings suggest that young children’s understandings of poverty and justice
are emergent. For younger children it appears that there is a conceptual under-
standing of people not having enough. The older children involved in the research,
showed a greater tendency to use terms such as “poor” and “rich”. Poverty was
more consistently understood by all children as the denial of, or lack of basic
needs rather than a lack of money. Although children in each setting had an un-
derstanding of the importance of money, this was more evident among older chil-
dren. The previous experience of children was an important factor in their en-
gagement with ideas of poverty and need. Their understanding of food and water
as needs, for example, and their own familiarity with the concepts of hunger and
thirst enabled them to engage with the materials provided. This concurs with the
contention of Chafel et al. (2007) that children are more actively engaged when
they can incorporate their own personal experiences.

o Ability to Empathise

Throughout the study and research settings there was ample evidence of the
expression of feelings and emotions, concern and empathy for others. The chil-
dren’s capacity to empathise was evident in their ability to describe how charac-
ters in the story and photographs used might be thinking or feeling. Across the
research settings, children expressed concern and empathy for others perceived
by them to be in need. This appeared to be grounded in their personal experi-
ences and based on familiar scenarios and contexts rather than on a larger global
sense of justice and fairness. The findings are consistent with current post-struc-
tural theories of childhood which hold that children are capable of independent
thinking and agency, and can understand issues beyond their own self-interest.

o Stereotypical Conceptions of Africa
While previous research has established that children can be influenced by ra-

cial stereotypes (Ruble and Martin, 1998; Connolly, 1998; Killen et al., 2001), this
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research highlights the extent to which very young children have begun to form
stereotypical ideas of African countries and made associations between Africa
and poverty. These ideas tended to dominate children’s conceptions of African
countries and African people even when they were exposed to positive images as
part of the research process.

The importance of family experiences and the influence of the media were ex-
emplified by a child whose family was subscribing to a child sponsorship scheme
in Africa and whose parents had explained their rationale for doing so. Her de-
scription of life in Africa draws heavily on this rationale. “In Africa, nobody can
get no food, they have no sheep, no cows...we have to help the people in Africa”
(Pupil, Junior Infant class)

This highlights how child sponsorship schemes and the media provide some
children with an awareness of the wider world. They may also instill an essential-
ist view that Africa is poor and we have the means and responsibility to provide
solutions.

Most significantly, the research identified starting points to inform global cit-
izenship education programmes for young children. The findings suggest young
children have the capacity to engage with complex issues of justice and fairness
when appropriate strategies and methodologies are used.

Results of Phase Two

The participant educators involved with the second phase of the research record-
ed a variety of activities done with their children as part of this research process.
An anaylsis of the focus group meetings, the structured diaries and the pupils’
work suggested that while all participants had used the story book and encour-
aged child engagement with the story, the degree to which they engaged chil-
dren with issues of global justice varied considerably. Furthermore, the results
also highlight the possibility of learning outcomes which were contrary to the
programme’s objectives.

From an analysis of the data, four participant responses emerged: engaging
with the storybook without explicitly exploring global justice issues; exploring the
concept of fairness; using existing intercultural, environmental or development
education resources (aimed at young children or modified from those aimed at
older children); and teaching about Kenya.

No Explicit Global Justice Exploration
Several of the participating educators used the storybook as a stimulus for cross

curricular work which encouraged engagement with the book and supported
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comprehension. However, they did not explicitly explore issues of global justice.
For example, several teachers made pancakes in the class, as Mama Panya does
in the book, made props relating to the book or did art activities responding to
images in the book. Two of the teachers applied the Building Bridges of Under-
standing methodology (Gleeson et al., 2010) for improving comprehension sup-
porting literacy work.

o Exploring Issues of Fairness
Over half of the participants had explicitly explored the issue of fairness in an
immediate or wider context. The learning experiences recorded reflected the cen-
trality of the concept of fairness to early childhood education and showed educa-
tors’ comfort in exploring the concept in both local and global contexts. However,
the results also raised concerns that, in exploring fairness, educators might reaf-
firm a deficit model of development and impose dominant value systems.

Many of the participating educators recorded that they had simulated fair and
unfair scenarios to help children identify fair/unfair outcomes. Examples record-
ed suggested a range of approaches on the part of the educators, from those who
facilitated more open and critical diologue to more superficial and contrived con-
siderations. One participant pre-school educator, for example, gave two children
new toys and took one back before the child had had a chance to play with it. The
children then discussed this experience. Another teacher divided up pancakes
unevenly, facilitating discussion about sharing and fairness.

Where participants explored the concept of fairness in relation to the story-
book, there was evidence that this process priviliged an approach to development,
in which the children’s ‘western’ and familiar circumstances were the desired out-
come for all people globally. One participant educator described how, “ Children
asked why the ladies carried stuff on their heads. Another child said because it is
very heavy.

I asked when we go to the market do we carry things on our head. They all said
no we carry things in bags and put them in the boot of the car. I ask is it fair that
they carry things on their head and we put our bags in cars. They all say no they
should get cars. How can they get cars. What would they need. They all say money.
How could they get money. Ask their daddy” (Teacher, Junior Infant class)

While the teacher is infusing a language of justice or “fairness” into the
discussion around similarities and differences between the experiences pre-
sented in the storybooks and the children’s own experiences, this language is
intently values-driven and serves to reinforce a conventional model of devel-
opment which sees developing countries as lacking or backward and developed
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countries as aspirational. It does not encourage critical engagement with the
concept of fairess, the causes of poverty or the dominant model of development.
It diminishes difference rather than encouraging openness to and appreciation
of it. This comparison between shopping with bags and cars and shopping with
baskets raises many complex global justice issues, particularly regarding the en-
vironment (infrastructural development, carbon emissions, waste, community/
urban development to name but a few). Automatically labelling the “lack” of
cars as unfair prevents more open exploration of alternative lifestyles, critical
engagement with development and reinforces the binaries of them and us, rich
and poor. These findings raise the question of how to explore global inequality
and lack of resources without perpetuating particular dominant theories of de-
velopment.

Using Existing Development or Intercultural Resources

Several of the participant educators drew on two existing educational resourc-
es: an early childhood intercultural education pack and an early childhood pack
looking at water in developing world contexts. With regard to use of the water
pack, here participants approached the storybook with an environmental focus
and bridged learning from the storybook with learning using the water resource.
Several of the participant educators described using a picture of a jerrycan and
discussing the experience of having to carry water a long distance.

In the focus groups a few of the participants suggested drawing on develop-
ment education activities designed for older children, particularly those related to
trade and fairtrade. This discussion raised the problematic concept of developing
early childhood learning experiences by “simplifying” activities designed for older
children and highlights the need to establish a rubric for exploring global justice
issues through early childhood pedagogy.

Further Work on Kenya and Africa

Most of the participant educators included some acitivities looking at the loca-
tion of, or further information on, Kenya. Two of the participants asked their chil-
dren to make passports and enact a plane journey to Kenya. Several of the partic-
ipants located Ireland and Kenya on maps. Others looked at Kenya’s wildlife and
aspect of Kenyan culture, including foods and games. These activities support
interest and engagement with Kenya; however, it is questionable how much they
build competency in the area of global citizenship. The focus on culture and geo-
graphical landscape remains in safe territory as against the introduction of more
justice-related concerns (Davies et al., 1999). While the emphasis on differences,
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in terms of animals and games for example, provides more in-depth exploration
of the context in which the story is set, it could result in the exoticisation of Kenya.

Participant educators were divided on whether or not experiences of poverty in
Kenya should be explored with the children. One participant educator stated, “the
book was so happy and colourful. I didn’t want to then talk about poverty, I didn’t
want to upset them” (Teacher: Junior Infant class)

Another educator on the other hand, provided information on Kenya which
emphasised the poverty experienced in the country. The quote below was rep-
resentative of much of the pupils’ work submitted by this participant. “In Kenya
some people are very poor. They have to build their school. They even have to
clean their school. They have to walk miles to get there. The Kids are smart” (Pu-
pil, Senior Infant class).

Overall, the work suggests an essentialist view of poverty in Kenya and raises
concerns about reinforcing stereotypes. It calls for reflection on how to problem-
atise and complexify children’s growing impressions of Kenya.

Results of Phase Three

The participant educators involved with the third phase of the project were intro-
duced to the draft programme and asked to report on their experience of using
the programme in their early childhood educational setting. An anaylsis of the fo-
cus group meetings, the structured diaries and the pupil work provided, suggests
that participant educators had each used the programme differently, responding
to the individual needs and experiences of their children. It further suggested that
in general children had connected with the story, the characters and with Kenya
and had been encouraged to think more critically about concepts such as race,
fairness and similarities and differences between lifestyles.

Different Responses to the Draft Programme

The draft education programme provided to all participant educators did not
distinguish between different educational settings, for example between prima-
ry school classes and pre-school educational settings. As was encouraged and
expected, the participating educators approached the materials differently and
adapted the materials to suit their contexts. From the data provided, the majority
of educators appeared to have delivered most of the learning experiences includ-
ed in the programme in a way which tested the methodology developed and met
with the key learning objectives. For example the programme suggested building
an understanding of the location of Kenya by using a poem which travelled the
landscapes between Ireland and Kenya. One educator in a multigrade primary
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school setting described how she put the pictures (of the different landscapes)
on the interactive white board and explored the journey using the poem, maps
and sequencing. Another educator in a creche setting used the poem as part
of a movement activity in the creche yard, where the children acted travelling
through each landscape and discussed alternative ways to travel. While both
educators applied the suggested learning experience to their own context, they,
nonetheless, tested the poem and landscapes as a method for teaching about the
wider world, exploring distance and projecting the diversity and expanse of parts
of Africa. The results provided suggest that the programme is not overly depend-
ent on the teacher’s capacity in global citizenship education to meet its learning
objectives.

The data collected here support the findings from phase one of the research,
in indicating children’s developing capacity to articulate and discuss global jus-
tice issues within the ages considered. Older childen more than younger children
were reported to be able to engage in and learn through discussion around the is-
sues raised. Younger children, on the other hand, were reported to have respond-
ed to the issues raised through drama, art and play. One educator described how:

“The children loved the Kenyan play corner. I wasn't sure if they really got the story
and then I saw them holding a stick like Mama Panya and I could see that they had
got it. They couldn’t necessarily discuss it but you could tell they had got it from
the way they played it out” (Educator: Pre-school setting)

The findings support Brunerian theory with regard to children’s emergent ca-
pacities to engage with complex ideas at a level appropriate to their development
(Bruner, 1960).

o Connecting with People and Places
The results of phase three of the research indicated a high level of emotional con-
nection across the research settings, between the children and the characters in
the materials. The following quote is indicative of the nature of the responses.
“I enjoyed building the relationship between Adika and the children, emphasising
the similarities and differences between them. They could relate to him as their
friend” (Educator: Pre-school setting)

These findings reflect a relationship established between the children and the
characters which is characterised by equality and respect. There was no evidence
of children perceiving the characters as being “essentially different” but of be-
ing interested both by what they had in common and by how their lives differed.
Several of the participant educators stated that children from different minority
backgrounds recognised specific connections between their lives and the Kenyan
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lives presented. This included children with parents or grandparents from Afri-
can countries, from other countries and traveller children. These reactions raise
questions concerning the self-identity of the minority children involved and sug-
gest the potential for the programme to support recognition of diversity within
the educational setting in which it is delivered.

Most of the children, particularly the younger children, did not appear to iden-
tify the lifestyles reflected in the materials as inferior to their own. One child
was reported as stating that Adika’s house was bigger than hers; another educa-
tor reported that all her children wanted to go to Kenya and several participant
educators noted that the children did not recognise poverty in the photographs
of urban Kenya. By contrast, several of the participant educators recorded their
own perceptions of the images as potentially “upsetting” for young children. This
discrepancy suggests that in general, the young children participating in the
programme remained open to alternative values systems regarding lifestyles, de-
velopment and “underdevelopment”. It also highlights the delicate balance that
needs to be maintained between enabling children’s growing understanding of
poverty in a global context while guarding against a deficit and essentialised view
of developing countries.

Moving Away from a Language of Deficit and Poverty

The language of poverty or deficit reflected in phase two of the research process
was markedly reduced in the results of phase three. The data collected suggest-
ed that, while challenges faced by the characters had been raised, children’s im-
pressions of Kenya and the lives explored were predominantly happy ones. One
participant educator, representative of much of the data collected, reflected
that:“What I really loved about this activity was that all the children were really
looking forward to their journey to Kenya having prior knowledge of Adika and
the story... they thought he was a happy boy who had a good mummy, nice friend
and plenty of pets” (Educator: Pre-school setting).

The programe explored the lives of children living in impoverished circum-
stances in Kenya. It included consideration of aspects of these children’s lives that
indicated potential vulnerabilities, including the foods they ate, where their foods
came from, their homes and their daily routines. However the programme’s ap-
proach, which avoided a discourse of deficit or need, appears to have resulted
in children forming predominantly positive conceptions of life in Kenya. The
findings suggest also that there is an ongoing tension between promoting the
construction of more complex and diverse discourses around people’s lives in
developing countries and guarding against an idealised view of life in contexts
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characterised by structural inequality. The challenge is to avoid characterising
people in African countries as essentially poor, while adequately acknowledging
the impact of poverty.

There was evidence of children’s learning being influenced by dominant social
attitudes outside of the educational setting, characterising people in Africa as
unhappy and poor. One participant educator commented that: “I sent children
home with speech bubbles to fill in relating to the photos. You could see that the
influence from home produced negative stereotypes despite the fact that children
had not come up with any of these during discussion in class, for example they
said I am sad or poor or need money.” (Teacher: Senior Infant class)

These findings re-affirm the results of phase one of the research, which reflect
the extent to which children’s impressions of the wider world are constructed by
learning outside of the classroom and of the pre-dominance of stereotypical, es-
sentialist conceptions of Africa, epitomised in charitable fundraising campaigns,
in the wider community.

Critical Engagment and Perspective Consciousness

The programme suggests using the story, a puppet and teacher-in-role methodol-
ogy to explore alternative perspectives. For example, educators used the puppet
to question the children about everyday aspects of their lives. The research in-
dicated that these methods encouraged children to reflect on their lifestyles, as
well as on concepts such as race and culture. Many of the participant educators
commented on the interest the children had shown in how things they took for
granted could be unfamiliar to others. One noted questions the programme had
instigated from the children including: how milk gets into the carton, what was
powered by electricity, how electricity was made and how you get money.The
alternative perspectives explored in the programme appeared to have provided
opportunities for educators to facilitate children’s analysis of their own lives, en-
vironments and attitudes.

The programme supported children’s understanding of the daily life of two
child characters living in Kenya, a boy from a small-holder farming community
and a girl living in an unplanned settlement outside Nairobi. There was evidence
from the research findings that children engaged with the detail of the lives pre-
sented, making specific observations about their homes and communities and de-
veloping a more nuanced understanding of the multiple contexts of people’s lives
in Kenya. Such understanding provides a foundation of knowledge from which to
scaffold critical engagement with global justice related issues.

178



DISCUSSION

The research conducted provides strong evidence that young children are build-
ing conceptions of global and justice issues through their lives at home, through
the media and in educational settings. This global learning, which may be inci-
dental and unbalanced, highlights the need to introduce global citizenship into
early childhood education. However the research also indicates particular con-
cerns that can arise when global or justice issues are explored with young children.
The educational programme arising from the research identifies suitable content
and pedagogy for early childhood global citizenship education. It suggests that
connecting young children emotionally, geographically and intellectually with
people and places in developing countries supports a more critical, complex and
engaged approach to global learning.

Exploring Fairness as a Global Citizenship Concept

The results of this research reflect the wider literature which suggests that chil-
dren’s thinking around fairness develops considerably from pre-school age (Killen,
Breton Ferguson and Handler, 1994; Killen and Smetana; 1999; Tisak 1995 cited
in Killen et al., 2001). Participant educators, echoing Aistear (Ncca, 2009), iden-
tified the concept of fairness as a integral part of early childhood education and
recognised the parallels between the daily concerns of small children and global
issues, discussed by Fountain (1990).

While the concept of fairness might be acknowledged as an appropriate global
citizenship theme for early childhood education (Fountain, 1990; Ramsey, 2008b,
Oxfam, 2006), the question remains as to how it can be explored to best support
children’s development as global ‘justice-orientated’ citizens (Westheimer and
Kahne, 2004). As the research highlights, exploring ‘fairness’ in a global context
risks reinforcing prevailing social attitudes, where labelling scenarios as fair and
unfair is used to privilege and perpetuate a deficit model of development.

One recommendation arising from the research is that the concept of fairness
be explored as it arises incidentally in the classroom or pre-school. Where educa-
tors encouraged further reflection on fairness as opportunity presented itself in the
course of the day, learning was perceived to be more meaningful than where scenar-
ios were simulated or contrived. From a global citizenship education perspective,
children’s exploration and articulation around the concept of fairness as it applies to
their immediate context exercises political skills and social activism (Fisher, 2005;
Hicks, 2003; Fountain, 1990; McCloskey, 2011), thereby developing citizenship.
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On another level, the research highlights the importance of providing
open-ended challenges for children. As against labelling one situation as fair and
another as unfair, the research supports the educational value in children being
encouraged to work through justice-related scenarios where the resolutions are
multiple. The programme developed from and tested in the research suggests us-
ing drama and introducing scenarios which enable the children to explore differ-
ent responses and outcomes. Scenarios suggested included those likely to be fa-
miliar to the children and those reflecting global concerns, for example: unequal
buying power disrupting local markets, migration and food inseccurity. Asking
children to evaluate and respond to these situations enacts the Freirean dynam-
ic of reflection and action (Freire, 1994; McCloskey, 2011). It locates children as
agents in their own learning and as citizens rather than recipients of knowledge
or citizens-in-the-making. The learning experience becomes transformative and
empowering as children arrive at behaviours they consider fair rather than just
evaluating others’ behaviour. The pedagogy can be considered “critical” (Andre-
otti, 2006) in that it provides spaces to analyse and experiment without telling
learners what to think.

Scaffolding an Understanding of Global Poverty

The attitudes of the participant educators towards teaching children about global
poverty was reflective of the wider debate about children’s perceived readiness
to deal with social justice issues (Robinson and Jones Diaz, 2009 and Kelly and
Brooks, 2009). As is discussed above, several of the participant educators “didn’t
want to upset” the children or, in regard to the draft programme, take away from
the colourful and happy portrayal of Kenyan life presented. Their concern, that
poverty related issues are inappropriate for young children, reflects the discourse
of vulnerability and innocence, characteristic of a modernist perspective of child-
hood (Kelly and Brooks, 2009; Robinson and Jones Diaz, 2009). Other participant
educators however introduced poverty into their teaching on their own initiative.
Where educators did so there was some evidence to suggest that the approach
tended to govern children’s perceptions of Kenya and served to reinforce stereo-
typical essentialist views of African poverty.

While the inclusion of global poverty in early childhood education may prove
controversial and problematic, it can also be seen as integral to building an un-
derstanding of the wider world, global justice and global citizenship. Furthermore,
as the first phase of the research indicates, young children are already develop-
ing perceptions of global poverty from the media and fundraising campaigns.
This supports the inclusion of learning about global poverty in early childhood
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citizenship education programmes as necessary to deepen and complexify the
messages children receive from outside the classroom or pre-school.

Testing Bruner’s assertion that all subjects can be taught to any child, this re-
search process sought to arrive at suggestions for exploring global poverty with
children in ways that are “intellectually honest” (Bruner, 1960, p.33), age appro-
priate, avoid essentialist views of poverty and support children’s developing un-
derstanding of how the wider world works. The programme, arising from the
research, suggests learning experiences which build an understanding of the
daily experiences of some people living in vulnerable circumstances in develop-
ing countries. The approach avoids a language of poverty and need and provides
a deeper understanding of how different people live, which can then facilitate
more complex exploration of the justice issues which threaten people’s liveli-
hoods. Issues such as access to water, electricity, food and adequate housing are
problematised through story-based activities. For example, one of the learning
experiences, developed from and tested in the research, encourages children to
recognise the dependancy on local sources of food, experienced by some of the
characters portrayed in the materials. It presents images of Kenya as fertile and
fruitful, which problematises conceptions, evident in the research, of Africa as
a barren continent and raises questions regarding the causes of food insecurity. In
exploring this self-sufficiency, children are better placed, at a later stage, to under-
stand the vulnerability of small-holder farmers and some of the causal relations
that underpin chronic and acute hunger, as well as to critically review the implica-
tions of historic patterns of consumption characteristic of the global North. This
approach supports a growing understanding of the world in which we live and
begins an education in how the world works (Bryan et al., 2009; Oxfam, 1997).

The research highlights not only differing approaches of educators to children
and childhood but also the tendency to regard learning about people experienc-
ing poverty as necessarily upsetting. Participant educators, who at the outset
were uncomfortable about including global poverty in their teaching, did not re-
gard exploring with the children different people’s sources of food, homes or daily
tasks as problematic.

Starting Beyond Binaries and Racial Categorisation

This research reflects previous findings, in suggesting that young children readily
absorb prevailing social attitudes and prejudice (Ruble and Martin, 1998; Connol-
ly, 1998; Killen et al., 2001). The considerable extent to which children as young as
three are forming impressions of “Africa” and African people from images in the
media and in fund-raising campaigns was evident in the findings from the first
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phase of the research. Furthermore, the possibility of these stereotypical impres-
sions being reaffirmed in early childhood educational settings (Derman-Sparks
and Phillips 1997) was highlighted by phase two of the research. Even when edu-
cators deliberately sought to provide a more critical and diverse perspective on, in
this case, Kenya, as in the third phase of the research process, there was evidence
that children’s learning continued to be influenced by prevailing attitudes held at
home and elsewhere. The research highlights the importance, documented else-
where (Ramsey, 2008b) of ensuring stereotypes are not reinforced.

The programme explores the lives and environments of people living in Ire-
land and Kenya without constructing binaries or simplistic categorisations. For
example, the learning experiences included in the programme seek to empha-
sise, through art and image work, both the plurality of identities and the idea
of multiple identities, exploring the similarities and differences between and
within the countries in question. The programme, focussing on global justice,
does not deal explicitly with the issue of race. However, it does not attempt to
negate or avoid racial differences and encourages educators to respond to racial
attitudes as they arise. Where educators felt comfortable in examining racial
prejudice and difference, there was evidence of dialogue between children and
educators examining more critically issues of race and equality. The findings
support suggestions that children of early primary-school age are able to par-
ticipate in and contribute to discussion relating to issues of race and diversity
(Husband, 2010), with children raising issues about their own and others’ ethnic
and racial identities.

Building Empathy and Perspective Consciousness as a Tool
to Understanding and Equality

The findings from the research suggest that the approach adopted by the pro-
gramme supported children’s engagement with cultural and racial difference
without recourse to, or affirmation of, stereotypes or a discourse of ‘them and
us’ Concerns regarding a tendency for multi-cultural education to be superfi-
cial, to exoticise difference and to reinforce bias (Robinson et al., 2009; Ramsey,
2008b), were far less apparent where participating educators used the suggested
programme in phase three of the research than in phase two. Children involved
in phase three of the research were encouraged to actively empathise with the
characters in the materials, pretending to be them in a Kenyan market play corner
and drama activity, verbalising the character’s thoughts at different points of their
story, advising the Adika puppet on challenges he raised. Through these learn-
ing experiences the children were reported to engage with the characters on an
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individual level, rather than to build generalised conceptions. They were reported
to relate to the characters as “friends” and “role models”.

These findings suggest that the programme subverted identified tendencies
amongst young children to adopt racial hierachies that correspond with adult
prejudices (Siraj-Blatchofrd, 1994) and to display negative behaviour towards
children from different racial backgrounds (Glover, 1991 cited in Robinson and
Jones Diaz, 2009).

The research supports Morgan’s contention that teaching young children to
have multiple perspectives “is likely to reduce problems involving prejudice or
discrimination and is an important component of early childhood education”
(Morgan, 2009). Fostering empathy has long been recognised as contributing to
a more socially just world (Dewy and Rosenblatt quoted in Boler, 1997) and has
been identified as appropriate for early global citizenship education (Brophy and
Alleman, 2008 and Oxfam, 2006). While ‘passive empathy’ has been criticised
for not going far enough in terms of appreciating the social forces governing the
relationship between the reader and the “other” (Boler, 1997), the empathy con-
structed between the children and the characters appeared to support engage-
ment across racial, cultural and geographical boundaries.

CONCLUSION

Exploring the culpability or privilege of learners in global poverty and injustice
when those learners are young children, raises questions of ethics as well as plau-
sibility, especially when children themselves could be regarded as a marginalised
group (Alderson, 1999). A critical approach to global citizenship in early child-
hood education, therefore, needs to engage with the emerging capacities of young
children and the particular context of early childhood education settings. The
Just Children programme was developed though an iterative process of research,
practice and critical reflection. This allowed the resource development team to
identify points of contradiction and possible tensions in realising a global citizen-
ship education programme for early childhood contexts. The programme seeks
to build an engagement amongst children living in Ireland with people living in
a developing country, in this case Kenya. It promotes an understanding of aspects
of the lives of some people living in Kenya and of the connections (geographic and
economic) between Kenya and Ireland. It encourages young children to articulate
their responses to injustice in their immediate and more remote contexts and to
explore possible resolutions or reactions to that injustice in an open-ended way.

183



While the programme does not explicitly consider economic, racial or cultur-
al power structures, it provides a starting point for the development of a more
complex, critical and nuanced global understanding as children progress in the
context of primary education and beyond.
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MEDIALIZACIA DOSLEDKOV ZMENY KLiMY V SLOVENSKYCH
MEDIACH (A JEJ VPLYV NA ROZVOJOVE VZDELAVANIE)

Bozena Baluchovd

ABSTRAKT

Zmena klimy a jej désledky na obyvatelstvo by nemali byt predmetom zdujmu len
tzkej skupiny ludi z oblasti klimatolégie, ale vazny zdujem o zmenu klimy by mali
prejavit aj viddy, a Sirokd verejnost, nielen mimovlddne organizdcie i univerzity.
Nie ndhodou sa preto na Slovensku (ako jeden zo zdverecnych vystupov trojrocného
projektu rozvojového vzdeldvania SKCH) organizuje medzindrodnd vedeckd kon-
ferencia: ,Zmena klimy — mozny dopad (nielen) na obyvatelstvo a rozvojové pro-
jekty Je potrebné zvysit povedomie Slovdkov a Sloveniek o désledkoch globdlneho
oteplovania na Slovensku, v celej Eurdpe, ale napriklad aj na africkom kontinen-
te. Treba dostatoéne (objektivne a neskreslene ¢i nezmanipulovane) medializovat
témy rozvoja, prejavov zmeny klimy a napliiania Miléniovych rozvojovych cielov
v slovenskych médidch (bez neetickych ci citovo vydierajicich novindrskych pre-
javov o Zivote ludi v krajindch globdlneho Juhu). Treba takisto zaclenit rozvojové
vzdeldvanie do uc¢ebnych osnov do vsetkych typov vzdelavania v sr, pricom jednou
z nosnych tém v rdmci sylabusu nového predmetu Globdlne vzdeldvanie, by mala
byt problematika zmeny klimy a jej désledkov na Zivoty ludi.

KLUCOVE SLOVA: rozvoj, rozvojové vzdeldvanie, Slovenskd republika, médid, me-
didlne zobrazenie, Kédex pouzivania obrazového materidlu a poddvania sprayv,
zmena klimy, Miléniové rozvojové ciele

ABSTRACT

Climate change and its impacts on the population should not be the interest of
small group of people in the field of climatology. But also the government and the
general public should be interested in climate change impacts (not only NGOs and
universities). For that reason Caritas Slovakia has organised in Slovakia (as one of
the final outputs of three-years development education project) the international
scientific conference “Climate change — possible impact (not only) on people and
development projects’ It is necessary to raise awareness of Slovak people about
the impacts of global warming in Slovakia, in Europe, but also in African con-
tinent. Sufficient (objective and not inaccurate or manipulated) media coverage
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of issues of development, climate change impacts and achieving the Millennium
Development Goals in Slovak media is needed (without unethical or emotionally
blackmailing media presentation of life of people in countries of the global South).
It is necessary to include development education into the curriculum for all types
of education in Slovakia; one of the main topics in the syllabus of the new course
Global education should be: climate change and its impact on people’s lives.

KEY WORDS: development, development education, Slovak republic, media, media
coverage, Code of conduct on images and messages, climate change, Millenium
dvelopment goals

UvVoD

Novembrova medzindrodnd vedeckd konferencia ,Zmena klimy — mozny dopad
(nielen) na obyvatelstvo a rozvojové projekty“ rozpruadila v laickych, no najmé
v odbornych kruhoch diskusiu o tom — akd bude budicnost nasej planety v si-
vislosti s globdlnym oteplovanim. V rdmci piatej panelovej diskusie s ndzvom:
»Zmena klimy ako téma v ramci rozvojového vzdeldvania“ bolo dolezité predniest
tému, ktord prepdjala niekolko vednych disciplin a oblasti — tému medializdcie
dosledkov zmeny klimy v slovenskych médiach. Vidy je zaujimavé analyzovat
uroven povedomia Slovéakov a Sloveniek o désledkoch zmeny klimy a jej vplyve na
ich zivoty, o naplhani Miléniovych rozvojovych cielov, o rozvojovom vzdelavani
(ako o jednej z ciest zvy$ovania tohto povedomia a nachddzania stvislosti medzi
krajinami globalneho Severu a globalneho Juhu), ako aj o etickom informovani
verejnosti o situdcii v rozvojovych krajindch. Zmena klimy (a predovsetkym jej
dosledky) sa nds totiz dotyka.

V roku 2000 boli na pdde osN odstihlasené Miléniové rozvojové ciele, kde bol
rozvoj definovany pomocou ésmich jasne opisanych priorit. Casto diskutovanym
problémom v rdmci zobrazovania tejto témy je objektivita a uhol pohladu — inak
sa na s rozvojom spojené zalezitosti pozerd obyvatelstvo Eurépy a inak ludia z Af-
riky. Opisat laickej verejnosti na Slovensku dosiahnuty pokrok a efektivnost roz-
vojovej pomoci, resp. spoluprace slovenskych mimovladnych rozvojovych organi-
z4cii (napriklad vo Vychodnej Afrike) nie je jednoduché. Je preto potrebné zvysit
povedomie Slovékov a Sloveniek o koncepte Miléniovych rozvojovych cielov ako
o medzindrodnej snahe zmiernit alarmujice globalne problémy, prepojené s do-
sledkami globalneho oteplovania na Slovensku, v celej Eurdpe, ale aj na africkom
kontinente.
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Prispevok verejnost nabdda k dopytu po objektivnom a neskreslenom, nema-
nipulujicom medidlnom spracovani témy rozvoja v slovenskych médiach (bez
neetickych ¢i citovo vydierajacich novindrskych prejavov o zivote ludi v krajindch
globdlneho Juhu). Ponuka redakcii v$ak svojimi medidlnymi produktmi musi re$-
pektovat Kédex pouzivania obrazov a poddvania sprav, prijaty v sr Platformou
mimovladnych rozvojovych organizacii v roku 2010. Prispevok takisto ozrejmuje
(na zéklade vysledkov jednoduchého prieskumu verejnej mienky) potrebu zacle-
nit rozvojové vzdelavanie do uc¢ebnych osnov do vsetkych typov vzdelavania v sk
(kam bude, samozrejme, zmena klimy tematicky zaclenend).

PRODUKTY MASOVEJ KOMUNIKACIE

Masové médid a ich produkty mozno povazovat za vysledok hospodérskeho vy-
voja, alebo za prostriedok prispievania ku vzdeldvaniu a modernizdacii; média vsak
niekedy mozu byt povazované aj za $kodlivy element, ponukajuici zlé vzory. (Kun-
czik, 1995)

Hodnota a kvalita informdcii

Podla medidlneho teoretika McQuaila: ,Sloboda a rozmanitost nemusia nevy-
hnutne viest k viac informativnej verejnej komunikdcii. Naroky na informdcie
maju dvojaky pévod — vyjadruju skuto¢nost, Ze informovana spolo¢nost a kvali-
fikovand pracovna sila st ziaduce, a Ze stvisia s mnozstvom obc¢anov a ob¢ianok,
ktori st v takej pozicii, kde sa moézu podielat na vybere vodcov ¢i vodkyn a ztcast-
nit sa demokratického rozhodovacieho procesu’ (McQuail, 2009) S objektivitou
je to este tazsie. T4 stvisi nielen s hodnotami, ale aj s faktami. Hodnotu informécif
nemozno posudzovat len ako hodnotu samu o sebe, ale podla toho — ako sa daju
uplatnit a pouzit.

Hlavné poziadavky na kvalitu informdcii si: Médid (hlavne tlac¢ a audiovizuélne
vysielanie) by mali poskytovat vycerpdvajice zdsoby relevantnych sprav a pod-
kladovych informacii o udalostiach v spolo¢nosti a okolitom svete; Informdcie by
mali byt objektivne v zmysle presnosti, poctivosti, Gplnosti, pravdivosti vo vztahu
ku skuto¢nosti, spolahlivosti a oddelovani faktov od nédzorov; Informdcie by mali
byt vyvdzené a nestranné — mali by sprostredkovat alternativne nazory bez sen-
zacie-chtivosti a zaujatosti. Ak je mozné tvrdenie, ze kazdd informdcia md svoj
zamer, pri posudzovani pravdivosti informdcie, je rozhodujicim faktorom.

Aby sa jav stal podnetom pre vznik spravy, musi spliiat niektoré kritéria. Te-
oria zurnalistiky tieto kritérid nazyva ,spravodajskou hodnotou® (Jenca, 2004)
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Podla McQuaila v anglosaskej zurnalistike mozno kritéria spravodajskej hodnoty
zoradit takto: rozmer udalosti, blizkost, jasnost (zretelnost), ohrani¢end dlzka tr-
vania, zdvaznost, suzvuk, personifikdcia, negativnost, vyznamovost, dramatickost
a akénost. (McQuail, 1999) Cim je informacia viac tragicka, negativna, $okujtca,
tym ma vyssiu pravdepodobnost stat sa spravou a byt uverejnend v médidch. ZIa
spréva sa $iri najrychlejsie a spractiva jednoduchsie (napriklad v pripade hlado-
moru v krajinach Afrického rohu v roku 2011).

Prdca s textami (nielen z rozvojovych krajin)

Novinarsky prejav je zakladnou stavebnou zlozkou zurnalistického celku, zaroven
je vysledkom individuélnej novindrskej ¢innosti — kedze jeho autorom ¢i autor-
kou je novindr/novinarka, vychddzajuici zo zurnalistickych faktov. Obsah prejavu
determinuje formu a tvoria ho informacie o konkrétnych udalostiach. Musi obsa-
hovat vecnu stranku udalosti, javu (stthrn faktov), autorsky zdmer (najma ak ide
o anaylitcky publicisticky, nie spravodajsky text — je dolezity autorov ¢i autorkin
postoj: komentdr, odporicania ¢i zdvery), a kontext (teda savislosti v ramci uda-
losti — hladanie pri¢in, désledkov, charakteristika vnutornych vztahov).

Novindrsky prejav (spolu so zvolenym titulkom, perexom, medzititulkami, sa-
motnym jadrom textu a ilustra¢nymi fotografiami) mozno hodnotit ako objektiv-
ny alebo subjektivny, pozitivne spracovany (v prospech prezentovaného objektu
¢i udalosti), negativne zobrazeny (diskriminujico, znevazujico, nepresne), alebo
neutralny.

Zakladnym vyrazovym prostriedkom v printovych médiach je pisané slovo.
Tla¢ sa preto oznacuje ako slovesny komunikaény prostriedok. Citatel ¢i ¢itatelka
sa moze k textu vracat (narozdiel od posluchdcskej ¢i divackej obce). V novindch
sa nemusia ¢iselné udaje (indexy HDP, PKS, poéty obyvatelstva a dalsie $tatisti-
ky) zaokrdhlovat a vynechdvat menej zndme ndzvy (miest, obci, zdruZeni atd.).
V tlaci je obraz staticky, v televizii dynamicky. Televizia ma najviac moznosti na
$tylizaciu prejavu (ako aj interpreticiu a reinterpretaciu informécif). Co sa tyka
kompozicie: v tlaci sa pouzivaji rdmcové celky, rozli¢né typy a druhy pisma, na-
znacujlce zaner; pricom v televizii sa prejav ¢leni pomocou strihovej skladby
a velkosti zaberov.

Vo viacerych modeloch komunikécie je viac nez zrejmé, ze existuji moznosti,
ako zdmerne so $irenymi informdciami manipulovat (v obraze aj texte), a to z via-
cerych dévodov. Formalna pravda, alebo jednoduché klamstvo obalené ruskom
pravdy ¢i milosrdnad loz — je beznym prejavom vacsiny politickej propagandy.

Termin manipuldcia pochddza z latinského jazyka a znamend mat niekoho
vo svojich rukdch, vyuzivat ho pre vlastné zaujmy (Nowak et al, 2009) — md
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negativnu etickt konotdciu. Ide o cielavedomt aktivitu zo strany subjektu so z4-
merom dosiahnutia Zelaného konania zo strany objektu manipuldcie. Manipula-
ciu v médiach, resp. manipuldciu médiami nie je mozné vzdy rozpoznat. Niektori
prijemcovia a prijemkyne medidlnych vypovedi su odkdzani na ddverovanie mé-
didm, nedokazu si overit pravdivost informdcii z inych zdrojov. Mézu vs$ak ak-
tivne vstupovat do komunika¢ného procesu tym, ze si vyberd vhodné médium
a obsah zaujmu. Cielom manipuldcie, ktora sleduje politické ciele, je systematické
a cielavedomé riadenie a formovanie vedomia, myslienok a pocitov [udi. (Reifovd
et al, 2004) V rdmci médii ide o skreslovanie, zadrzovanie, pripadne neadekvat-
ne doplnovanie informacii. Manipulované osoby si ¢asto ani neuvedomuj, Ze st
manipulované.

Prdca s fotografiami (nielen z rozvojovych krajin)

Vo svetovych fotografickych sutaziach World Press Photo alebo Czech Press Pho-
to sa objavuje fenomém hladania fotografii s dlhsou platnostou a s va¢sou hibkou
vypovednej hodnoty — s pribehom, ktory nie je okamzite jasny. To moze zvadzat
fotozurnalistov a fotozurnalistky k inscenovanej alebo pocitacom upravovanej,
teda manipulovanej fotografii.

Manipulované fotografie (zroven sposoby, akymi k manipuldcii doslo), mozno
rozdelit na: kompozitnu fotografiu, retusovanu fotografiu, zinscenovand doku-
mentdarnu fotografiu, fotografiu v nespravnom kontexte, a fotografiu plne vytvo-
renu grafickym programom v pocitaci. (Feriancova & Mikulas, 2010)

Obrazova redaktorka The New York Times Daphné Angles hovori o trende,
hladani nového jazyka v ramci fotografie: ,novinérska fotografia zobrazuje vzdy
realitu a fotoreportéri ¢i fotoreportérky zaznamendvaja vzdy skuto¢nost — hoci
ide o pohlad z iného uhla. Ked ide o pouli¢ntt demonstréciu, netreba ju fotogra-
fovat priamo na ulici, ale napriklad zo strechy — vzdy vsak pojde o demonstra-
ciu. Fotografia musi ukdzat nie¢o skuto¢né, zaujimavé a musi mat ludsky rozmer,
s ktorym sa divacka obec prepoji’* (http://czechpressphoto.cz/cz/novinky/vyjad-
ruji-novinarske-fotosouteze-trend-fotozurnalistiky-17)

Vyberom, pripravou a umiestnenim fotografie k novinarskemu prejavu sa da
formovat ndzor verejnosti na konkrétnu udalost ¢i zobrazovant krajinu — je vsak
tiez potencidlnym zdrojom manipuldcie. Ak sa naviac v popiske k fotografii ne-
spravne pouziju $tatistické udaje a zaokrahlia ¢iselné udaje (najmi v pripade pri-
rodnych katastrof v krajindch globalneho Juhu) pritiahne to zna¢nt pozornost
¢itatelskej obce. Verejni mienku mozno ovplyvnit v rdmci pohladu na problema-
tiku vybranej rozvojovej krajiny jedinym textom, a najmé vyberom konkrétnej
fotografie (jej orezanim a zaramovanim) a sformulovanim popisky k fotografii. Pri
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vhodnom orezani, rimcovani fotografie, podporenej icelovo sformulovanou po-
piskou mozno pozitivne ¢i negativne (teda manipulujico) formovat nazor laickej
verejnosti.

Kodex pouZivania obrazov a poddvania sprav

Slovenské mimovlddne organizicie, zdruzujuce sa v Platforme mimovladnych
rozvojovych organizacii (MVRO, www.mvro.sk), by svojim textovym a obrazovym
materidlom laicka verejnost (teda ani divacku ¢i ¢itatelskit obec) nemali manipu-
lovat, ani citovo vydierat. Prave naopak — v rdmci snahy poukézat na nedostato¢-
né chdpanie a interpretaciu rozvojovej problematiky v medialnych produktoch by
mali spolupracovat a obratit pozornost verejnosti na objektivne a neskreslené in-
formadcie o rozvojovej pomoci SR v krajinach globalneho Juhu (uvedomit si dolezi-
tost rozvojovej spolupriace, investicie do vzdeldvania a prepojenia situdcie v inych
¢astiach sveta so situdciou v sr). Ulohou médii by totiz nemalo byt len negativne
spracovavanie problematiky, tak ako to mame moznost sledovat dnes (monito-
rovanie poc¢tu obeti hladomoru, AIDs, alebo spracovavanie cesty bezprostrednej
humanitérnej pomoci v pripade prirodnych katastrof).

Divacka obec mélokedy tusi, ze existuje Kédex pouzivania obrazov a podavania
sprav — tzv. Eticky kédex mimovladnych organizacii: v nom sa hovori o tom, ze
treba respektovat ludska dostojnost zobrazovanych a opisovanych osob, nediskri-
minovat ich a citovo nevydierat divacku obec. (http://www.mvro.sk/sk/kodexy/
kodex/uplne-znenie-kodexu)

ZMENA KLiMY V MEDIACH

Zmena klimy je v stcasnosti predovsetkym td cast (zo vSetkych zmien klimy),
ktort sposobuje ¢lovek — zmenou sklenikového efektu atmosféry: emisiou skle-
nikovych plynov a aerosélov, zmenou vyuzivania krajiny. (Lapin, 2012) A takto to
treba prezentovat a zdoraznovat aj v médiach.

Zmena klimy ako kliicové slovo monitoringu slovenskych médii

Bolo nesmierne zaujimavé (kratko pred samotnou medzindrodnou vedeckou
konferenciou o ddsledkoch zmeny klimy, konajicou sa na Slovensku) realizovat
jednoduchy monitoring slovenskych médii — prieskum o tom, kolko sa o zmene
klimy pisalo v konkrétnom ¢asovom obdobi (v tomto pripade od 6. oktébra az
6. novembra). Ndjdenych bolo: 14 novindrskych prejavov (predovsetkym on-line
vydania dennikov sME a Pravda, portaly Aktuality a Euractiv). A napriklad aj host
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danej konferencie skcH (a garant jednej z rokovacich sekcii): prof. Lapin, sa obja-
vil v tomto monitoringu, kedze s nim bol neddvno na jesen realizovany a publiko-
vany v ¢asopise Zivot rozhovor — o moznych scenaroch zmeny klimy.

Problémom pri zobrazovani dosledkov zmeny klimy v médiach je vzdy:
objektivita a uhol pohladu (iny bude pohlad obyvatelstva Eur6py a iny obyva-
telstva Afriky). Rozvoj je subjektivna zdlezitost, rozvoj je zviazany s fudmi a so
zlep$ovanim kvality ich Zivota. A treba si uvedomit, Ze opisat verejnosti do-
siahnuty pokrok v ramci rozvojovych projektov slovenskych organizacii, nie je
jednoduché.

Za mesiac sa teda v slovenskych médidch objavilo 14 textov, ktoré sa obsahom
dotykali zmeny klimy ¢i globdlneho oteplovania. V rédmci jednoduchého mesac-
ného prieskumu bolo ako kldc¢ové slovo v ramci metédy-ndstroja ,google alerts”
zaddvané: ,zmena klimy*“ aj ,globalne oteplovanie®, pricom sa do vysledného ¢is-
la nezardtavali osobné blogy, PR texty v rdmci komerc¢nych webov, a uzamknu-
té (programom Piano spoplatnené) texty ¢i audio/video materidly. Slo o ¢lanky,
ktoré boli verejne dostupné a publikované v médiu s urcitou periodicitou a ¢i-
tanostou. Strndst textov v rozpiti styroch tyzdnov je véak nepostacujtce ¢islo —
vzhladom na komplexnost a zdvaznost problematiky zmeny klimy; k prioritdim EU
v stvislosti s dosahmi zmeny klimy; ako aj zdviazkom srR smerom k trvalo-udrza-
telnému rozvoju. Naviac ak skcH v niekolkomesa¢nom predstihu oboznamovala
slovenské médid o realizdcii pripravovanej medzindrodnej vedeckej konferencie
o dosledkoch zmeny klimy na tizemi sr (ako aj o priebeznych vysledkoch trojro¢-
ného projektu rozvojového vzdelavania, zameraného na klimaticku spravodlivost,
ktory sKcH realizovala na 170 slovenskych $koldch).

Prvym novindrskym prejavom z monitorovanych textov bol rozhovor s kli-
matolégom profesorom Milanom Lapinom o pesimistickych scenaroch vyvoja
globélneho oteplovania atmosféry — Klimatol6g Lapin: To ¢o pride, bude horsie
nez kriza! (zivot.azet.sk). V denniku SME sa objavil text o rozmnozovani Zivych
organizmov a vplyve zmeny klimy na tento proces — Parazity vyuzili zmenu klimy
(tech.sme.sk). V denniku sME mozno ndjst za sledované obdobie aj ¢lanok: Ex-
trémne pocasie je aj u nds, ale na Ameriku nemame — o meraniach rychlosti vetra
a mnozstva zrdzok v usa a na Slovensku (sme.sk).

Portél Euroactiv sa v dvoch publikovanych textoch venuje zelenej energii:
Emisné prinosy bioenergie spochybnili dalsi vedci — o tom, ako vyuzivanie zdro-
jov ako biomasa mdze negovat usilie o znizenie emisii CO, do roku 2020: euractiv.
sk; a (R)evoluciou v energetike by EU usetrila biliény eur — o tom, ako dérazom
na ozE a efektivnu spotrebu by mohlo vzniknut takmer pol miliéna pracovnych
miest a do roku 2050 by sa usetrili az 3 biliény eur za dovoz paliv: euractiv.sk.
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V monitoringu médif sa najviac novinarskych prejavov so zmienkou o zmene
klimy objavuje na spravodajskom portale Aktuality. Text: Produkciu potravin
sprevadza takmer tretina sklenikovych emisii informuje o tom, ze ,Polnohospo-
dérstvo a potravindrstvo prispieva azda az 29 percentami ku globalnym emisidm
sklenikovych plynov“ a o potrebnych opatreniach, ktoré si v tomto kontexte kla-
¢ové pre celosvetovu potravinovd bezpeénost (aktuality.sk). V dalsich spravach
za sledované casové obdobie sa portdl Aktuality venoval aj fungovaniu firiem ¢i
nariadeniam EU, ktoré bert v tivahu vplyv zmeny klimy na Zivot spolo¢nosti a tr-
valo udrzatelny rozvoj (Obchody BASF sa v 3. kvartéli udrzali na dobrej trovni;
Henkel obsadil najvyssiu poziciu v hodnoteni udrzatelnosti; Komisia prijala pra-
covny program na rok 2013 (aktuality.sk). Dva ¢ldnky z produkcie portalu Aktu-
ality sa venovali novym trendom vo vyskume dosledkov zmeny klimy na zivot na
Zemi. Jeden sa tykal nového vyskumu, potvrdzujiceho trend k c¢astejsiemu vysky-
tu tropickych cyklén s oteplovanim klimy v poslednych desatrociach (Tropickych
cyklén je viac, ako v minulosti: aktuality.sk). Ten dal$i zmienoval vysledky prvej
rozsiahlej genetickej analyzy velryb grénskych (pNa odhalila tajomstvéd arktic-
kych velryb: aktuality.sk).

Pre dennik Pravda autor Andrej Barat piSe o tom, ako st ,lesy z roka na rok
suchsie, hubdm sa nedari tak ako kedysi“, pricom oteplovanie moze i nemusi
byt jednou z moznych pric¢in — v ¢lanku Hubarska sezéna sa pre sucho skracuje
(spravy.pravda.sk). Autor Vladimir Jancura pontka v texte Koraly hladém na la-
kach pribeh o objave dvoch slovenskych mykolégov Ivony Kautmanovej a Viktora
Kuceru (spravy.pravda.sk). Redaktorka dennika Pravda Daniela BaldZova opisova-
la vplyv Zivotného prostredia na zdravie ludi na Slovensku (Na sledovanie vplyvu
s$kodlivin na zdravie nie st peniaze: spravy.pravda.ak)

Prieskum verejnej mienky — viroveri povedomia v SR o zmene klimy

Popri monitoringu slovenskych médii bol zaujimavy este jeden jednoduchy on-li-
ne prieskum, uskutoc¢neny dotaznikovou metédou a distribuovany medzi res-
pondentmi a respondentkami na piatich socidlnych sietach (LinkedIn, Facebook,
Kyberia, Twitter, Google+). V Ziadnom pripade neslo o dlhodoby reprezentativny
vyskum, no odpovede dokazali rozpradit diskusiu — nielen v problematike zmeny
klimy a povedomia $irokej slovenskej verejnosti o tejto téme, ale aj o spravnom
chépani cielov a aktivit rozvojového vzdeldvania, ako aj zobrazovania informa-
cii z rozvojovych krajin. Znenie dotaznika, ktory v mesiacoch oktober/november
2012 nakoniec kompletne vyplnilo a zodpovedalo tristopétdesiatsest Slovakov
a Sloveniek, bolo mozné zostavit, on-line distribuovat aj vyhodnotit vdaka na-
stroju ,google-docs”.

195



Pozostéval z 19 otdzok: 14 uzavretych otdzok (s moznostami: dno/nie, popri-
pade s volbou: vybrat si zo zoznamu viac, ako jednu platnit odpoved), ale aj 5
otvorenych (s moznostou viacslovného sebavyjadrenia, definovania terminu ¢i
dopisania svojho ndzoru). Prvé $tyri otazky sa tykali povedomia o rozvojovom
vzdelévani a napliani Miléniovych rozvojovych cielov z roku 2000. Dalsich devit
otazok dotaznika sa tykalo uz chdpania a medializacie zmeny klimy a jej dosahov
na zivoty [udi. Tri otdzky sa tykali aj etiky zobrazovania zivotnej situécie z rozvo-
jovych krajin v slovenskych médiach. Tri otazky sa dotykali aj vekového a geogra-
fického zasadenia zapojenych respondentov a respondentiek, ako aj ich drovne
dosiahnutého vzdelania.

Odpovede zapojenych Iudi do prieskumu na tému ,Doésledky zmeny klimy
v slovenskych médidch” boli v mnohom zaujimavé, prekvapivé i podnetné. Prvé
$tyri otazky sa tykali povedomia o rozvojovom vzdeldvani a napliani Miléniovych
rozvojovych cielov. Hned v prvej otédzke bola snaha dozvediet sa od respondentov
a respondentiek: o je to rozvojové vzdeldvanie, resp. globalne vzdeldvanie (za-
hfnajtce v sebe aj rozvojové vzdeldvanie). Viac ako polovica — nevedela. Pritom
od janudra 2012 je prioritou slovenskych mimovladnych organizicii aj univerzit:
Implementdcia Narodnej stratégie pre globalne vzdelavanie na roky 2012 — 2016
do praxe (teda do $kol).

Dalsia otdzka sa tykala Miléniovych rozvojovych cielov (MDGs) a dve tretiny
opytanych tento pojem nikdy nepoculi. Nie je to ni¢ nezvycajné ¢i zahanbuja-
ce, lebo v rdmci EU (podla vysledkov Eurobarometra z roku 2009 (http://edu-
cacionglobalresearch.net/issueidear/): 80 % obyvatelov a obyvateliek nikdy ne-
poculo o Miléniovych rozvojovych cieloch. Pricom uz v roku 2000 boli na pode
osN odsuhlasené tieto ciele, a prave vtedy bol rozvoj definovany pomocou 8 jas-
ne opisanych priorit. Dnes uz vieme, Ze v roku 2015 nebude ziadny z nich do-
siahnuty. Ale musime sa o to vSemozne snazit. A najmé: musime o ich existencii
vediet. V dotazniku jedna z otdzok nabadala k oznaceniu najviac alarmujiceho
ciela (ktory z MDGs treba dosiahnut/naplnit ¢o najrychlejsie). AZ 60% opyta-
nych povazovalo za prioritu: Zabezpecit udrzatelnost Zivotného prostredia. Po-
tom nasledovali ostatné z 6smich cielov (pricom opytovani mohli oznadit viac
moznosti naraz = viac ako jeden z cielov): Odstranit extrémnu chudobu a hlad;
Dosiahnut véeobecné zdkladné vzdelanie; Bojovat proti HIv/AIDs, malarii a dal-
$im chorobam; Podporit rodovi rovnost a posilnit postavenie zien; Znizit detska
umrtnost; Rozvijat globélne partnerstvo pre rozvoj; Najmenej opytanych oznacilo
v odpovediach v rdmci dotaznika, ze je dolezité: Zlepsit zdravotny stav matiek.

Najvicsia ¢ast dotaznika sa vsak tykala problematiky zmeny klimy a jej dosled-
kov. Na otdzku: ,Kde ste poculi, resp. ste sa dozvedali informacie na tému zmeny
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klimy?“ az 57 % opytanych uviedlo, Ze z dokumentarneho ¢i publicistického filmu;
medzi dalsie ¢asto uvadzané odpovede patrili: zo spravodajstva; v rdmci vyuco-
vacieho procesu; z printovych/on-line vydani slovenskych tyzdennikov ¢i denni-
kov. Najmenej ludi oznadilo ako moznost: Ze sa 0 zmene klimy dozvedelo pocas
diskusie/prednéasky slovenskych mimovladnych (rozvojovych ¢i ekologickych)
zdruzeni. Oddelenia pre PR a komunikdciu konkrétnych mimovladnych organi-
z4cii by azda mali prehodnotit sposob, akym prezentuji navonok svoju pracu — ¢i
dostato¢ne oslovujt (svojimi aktivitami a podujatiami) vybrand cielovid skupinu.

Suvisiaca otdzka etiky zobrazovania situdcie v rozvojovych krajindch

KedZe tento prieskum je orientovany na medializiciu zmeny klimy v domécich
médiach, dalsie otazky dotaznika boli kladené v tomto duchu. Z odpovedi vyply-
va, Ze tematicky (v stvislosti s klimou) sa [udia dozvedali zo slovenskych médii
najviac o extrémnych suchéch (58 %); dalej o nedostatku pitnej vody; o hlade az
hladomore; ¢i prirodnych katastrofach. Podla respondentov a respondentiek zo
slovenskych médii informujd pravidelne (a ¢o mozno najviac objektivne, resp.
neskreslene) o problematike zmeny klimy nasledujiice médid: sukromnd spravo-
dajska televizia TA3 (36%); verejnopravny RTVS (Slovensky rozhlas aj Slovenska
televizia dohromady), dennik SME, casopis .tyzden, az potom tlacové agentiry
TASR Ci SITA. Dve otdzky sa tykali aj nepravdivosti, resp. skreslenosti informa-
cii v stvislosti s prezentéciou zmeny klimy a globélneho oteplovania (az 49 % sa
stretlo so skreslenymi ¢i nepresnymi informdciami — zvic¢sa $lo o nesprdvne pre-
klady zahrani¢nych sprév a problematiku mytizujtice osobné mikro-blogy a vided,
subjektivne presadzujuce jeden postoj).

V danom prieskume aj prezentacii témy medializacie dosledkov zmeny klimy
na Zivoty obyvatelstva prevazne na africkom kontinente bolo potrebné spomentt
aj problém neetického zobrazovania foto ¢i video materidlu z rozvojovych krajin.
Prejavy zmeny klimy, spolocenské a prirodné katastrofy, v ndvdznosti na ne hu-
manitdrna pomoc a rozvojova spoluprica — st uzko prepojené s medializaciou,
PR aktivitami a samotnym fungovanim konkrétnych humanitarnych ¢i rozvo-
jovych zdruzeni. V lete 2011 sa niekolko neetickych fotografii objavilo v sloven-
skych a ¢eskych médidch v savislosti s finanénymi zbierkami na pomoc obetiam
hladomoru v krajinach Afrického rohu. Na jesen 2012 sa tato situdcia v médidch
zopakovala a verejnost rozpacito reagovala na reklamné spoty (s cielom ziskat od
divackej obce finan¢ny dar: https://vimeo.com/52143977) jednej zo slovenskych
humanitarnych organizacii, ktoré vsak miatli verejnii mienku — boli nakritené
reportaznym $tylom vo Vychodnej Afrike a odvysielané sledovanou sikromnou
slovenskou televiziou v case, urCenom pre televizne spravodajstvo. Nasledujtica
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otdzka na respondentov a respondentky bola preto namieste: ,,Sthlasite so zverej-
fovanim foto ¢i video materidlu obyvatelov/iek z rozvojovych krajin v neetickych
a nedodstojnych situdcidch (napriklad Iudi z krajin Vychodnej Afriky pocas hlado-
moru — vychudnuté, choré, nedostato¢ne oble¢ené matky, deti alebo starci atd.)
— v ramci spravodajstva (inforomovania o situdcii v danom regidne)?”. Presné tri
$tvrtiny (75 %) opytanych odpovedalo: Ano. Tato odpoved nebola prekvapujica.
Ale treba dat pozor na medidlnu manipuldciu publika. Podstatne zardzajucejsia
bola odpoved na podobnu otdzku, netykajicu sa véak spravodajstva, ale zbierania
financii na fungovanie a projekty organizdcii (fundraising). Na otdzku: ,Sthlasi-
te so zverejiiovanim foto ¢i video materidlu obyvatelov/iek z rozvojovych krajin
v neetickych a nedéstojnych situdcidch (napriklad ludi z krajin vychodnej Afriky
pocas hladomoru — vychudnuté, choré, nedostatocne oble¢ené matky, deti ale-
bo starci atd.) — za G¢elom fundraisingovych aktivit (finan¢nych zbierok na pod-
poru projektov konkretnej slovenskej NGO v rozvojovych krajinach)?’; viac ako
polovica (54 %) suhlasila, nemala problém s neetickym zobrazovanim a citovym
vydieranim. Je preto potrebné na verejnosti viac a efektivne prezentovat Kédex
pouzivania obrazov a poddvania sprav (http://www.mvro.sk/sk/kodexy/kodex/
uplne-znenie-kodexu), ktory niektoré (nie vSak vsetky) slovenské mimovladne
organizdcie, zdruzujice sa v Platforme mimovlddnych rozvojovych organizdcii,
podpisali a zaviazali sa: svojim textovym a obrazovym materidlom laicka ve-
rejnost (teda ani divdcku ¢i ¢itatelski obec) nemanipulovat a citovo nevydierat
(www.mvro.sk/kodexy).

ROZVOJOVE VZDELAVANIE

V janudri 2012 schvélila Vldda sr Nérodnu stratégiu pre globalne vzdelavanie na
roky 2012 — 2016. Slovensko sa stalo prvou z novych ¢lenskych krajin U, ktora
ma stratégiu pre globalne vzdeldvanie schvélent na vladnej Grovni. Podla tohto
dokumentu Globélne rozvojové vzdeldvanie vedie k hlbsiemu porozumeniu roz-
norodosti a nerovnosti vo svete, k pricindm ich existencie, ale aj k moznostiam
rieSenia suvisiacich problémov.

Prierezovd téma v prierezovej discipline — rozvojovom vzdeldvani

Zmena klima je termin, pouzivany na opis negativnych dosledkov globalneho
oteplovania na nasu planétu. Aktivity ¢loveka, najmi spalovanie fosilnych pa-
liv, zvy$uji mnozstvo sklenikovych plynov v atmosfére. Ich akumuldcia vedie
k zvyseniu teplot, ktoré rychlo a dramaticky menia pocasie na Zemi. Prirodzeny
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sklenikovy efekt atmosféry tu v$ak bol od pociatku existencie Zeme, preto sa vic-
$ina klimatolégov a klimatologiciek priklana k ndzoru, Ze narast mnozstva skle-
nikovych plynov, ku ktorému doslo v dosledku c¢innosti ¢loveka, umelo zvysuje
sklenikovy efekt, ¢o vedie k zvy$ovaniu celkovej priemernej teploty a nardsaniu
klimatickej stability. (mladacharita.sk/wp-content/uploads/toolkit_ss.pdf)

Préve na prejavy zmeny klimy a ich ovplyviiovanie ¢innostou ¢loveka sa snazi
upozornit vo svojich metodickych priruckich aj praktickych cviceniach/work-
shopoch projektovy tim Slovenskej katolickej charity (skcH), ktory v rokoch 2010
az 2012 realizuje na pdde sto zdkladnych a sedemdesiatich strednych $kol projekt
rozvojového vzdeldvania, zamerany na klimaticki zmenu s nazvom: ,,Klimaticka
spravodlivost“ s podtitulom ,,Za klimatickda spravodlivost v rozvojovych krajinach,
so zameranim na sub-saharskit Afriku” (http://www.charita.sk/stranky/rozvojo-
ve-vzdelavanie) Ide o vysledok spolo¢nej prace slovenskej a slovinskej charity, pri-
¢om hlavnym donorom bola Eurépska komisia.

V roku 2012 sa zdstupcovia a zdstupkyne mimovlddneho a akademického sek-
tora v sr niekolkokrit stretli a venovali sa téme ,Ako zaélenit rozvojové vzde-
ldvanie do univerzitnej praxe! Kedze ide o prierezovu disciplinu — moéze zaujat
a ovplyvnit $ir$iu skupinu ucitelov a uciteliek, tym aj implementicia do vyuco-
vacieho procesu vo véetkych typoch $kol moéze byt rychlejsia. Této interdiscipli-
narita v ramci odborov je jednoznacnou vyhodou a moznou cestou zaclenenia
rozvojového vzdeldvania nielen do univerzitnej praxe.

Etika zobrazovania ako siicast rozvojového vzdeldvania
Narodna stratégia sr pre globdlne vzdelavanie na obdobie rokov 2012 — 2016 uva-
dza dva prieskumy verejnej mienky: Prieskum Slovenska verejnost a rozvojova
pomoc (Institut pre verejné otazky) a Prieskum Rozvojovd pomoc sa nas tyka
(Naddacia Pontis a agentira Focus) z roku 2009. Z nich vyplynulo, Ze je potrebné
dalej posilnit informovanost a transparentnost vo véetkych fazach rozvojovej spo-
lupréce, aby sa zvysila ddvera v G¢innost rozvojovej spoluprice. Aj zvy$ovanie po-
vedomia o etike zobrazovania Zivotov ludi z rozvojovych krajin (a vzbudzovanie
rovesnickej solidarity, klimatickej spravodlivosti, rodovej rovnosti atd.) je jednou
z funkcii rozvojového vzdeldvania. Dolezité je vzbudzovat v [udoch otazky a upo-
zornovat na neetické zobrazovanie dosledkov zmeny klimy (ako je extrémna chu-
doba, sucho, choroby, umrtnost deti, hlad, ¢i migracia) v slovenskych médiach.
Bez dostato¢ného vzdeldvania buddcich novindrov a novinérok, ale aj uditelskej
a politickej obce to vsak pojde len tazko.

Koncom leta 2012 vydala Platforma mimovlddnych rozvojovych organizdcii
(MvRO) manudl ,Slovensky sprievodca rozvojovym dobrovolnictvom* — sthrn
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tipov a rad pre dobrovolnikov a dobrovolni¢ky, ako aj vysielajuce organizicie.
Skladd sa z troch kapitol: pred, pocas a po ndvrate z dobrovolnickeho pobytu
v rozvojovej krajine. Jedna z podkapitol tejto publikdcie sa venuje aj téme — ako
eticky informovat verejnost o rozvojovych krajindch. Existuje niekolko pravidiel,
ktoré je potrebné respektovat pri informovani o rozvojovej skisenosti (navrate
z krajiny globdlneho Juhu): ,vyberajte obrazovy material (ale aj text), zaloZeny na
Ucte, dostojnosti a dodrziavani ludskych prav; kazdu zobrazenu situdciu ukazte
v uz$om aj SirSom kontexte; v pisomnom prejave sa zamerajte aj na prevenciu
a hladanie pric¢in globélneho problému, nielen na riesenie ich dosledkov; vy-
hybajte sa obrazom a spravam, ktoré podporujd stereotypy, vyvolavaju senza-
cie a diskriminuju ludi, situdcie ¢i miesta; umoznite, aby zobrazeni ludia mali
moznost osobne interpretovat zobrazenu situaciu; konajte v stilade s najvys$imi
$tandardmi na ochranu deti — dodrziavanim ustanoveni z Dohovoru o pravach
dietata” (http://www.mvro.sk/sk/rozvojove-dobrovolnictvo/301-slovensky-sprie-
vodca-rozvojovym-dobrovolnictvom)

ZAVER

Zmena klimy a jej dosledky na obyvatelstvo by nemali byt predmetom zaujmu len
tzkej skupiny Iudi z oblasti klimatolégie, ale vdzny zdujem o zmenu klimy by mali
prejavit aj vlady, a Sirokd verejnost, nielen mimovlddne organizicie ¢i univerzi-
ty. Zhodli sa na tom tcastnici a Gc¢astnicky medzinarodnej vedeckej konferencie
SKCH: ,Zmena klimy — mozny dopad (nielen) na obyvatelstvo a rozvojové pro-
jekty! Je niekolko moznosti — ako zvysit povedomie Slovékov a Sloveniek o d6-
sledkoch globélneho oteplovania na Slovensku, v celej Eur6pe, ale napriklad aj na
africkom kontinente: dostato¢nou medializiciou témy v slovenskych médidch (na
to v8ak treba mat v redak¢nych timoch dostato¢ne rozhladenych, edukovanych
novindrov a novindrky) a zaclenenim rozvojového vzdeldvania do u¢ebnych os-
nov v SR (pricom jednou z tém v ramci sylabusu predmetu by bola aj problematika
zmeny klimy).

Na jar 2012 navstivila SR prvd profesorka pre globdlne vzdeldvanie vo Fin-
sku: Vanessa Andreotti (z univerzity v Oulu) a povzbudila vsetkych tcastnikov
a ucastnicky workshopu pre lektorov a lektorky rozvojového vzdeldvania v sRr, aby
sa nevzdali a nadalej vyvijali dialég s kompetentnymi (predovsetkym s Minister-
stvom $kolstva): ,V tejto faze s opét na tahu mimovladne organizécie v spolu-
préci s univerzitami — treba vynalozit vSetku snahu na implementaciu ndrodnej
stratégie, ako aj akreditaciu studijného programu! (Baluchovd, 2012)

200



Je dolezité prepdjat rozvojovd problematiku z medidlnou produkciou, upozor-
novat na skreslené ¢i nespravne informacie o désledkoch zmeny klimy v sloven-
skych médiach, ako aj na neetické ¢i citovo vydierajuce novindrske prejavy (najma
fotografie a vided) o Zivote ludi v krajindch globdlneho Juhu. Lektori a lektorky
rozvojového vzdeldvania v SR su si vedomi komplexnosti a naro¢nosti danej prob-
lematiky (ako aj zostavenia u¢ebnych osnov pre predmet Globélne vzdelavanie
a nového $tudijného odboru Rozvojovych $tdadii). Zaroven si uvedomujd, Ze je
mozné vyuzit pozitiva, vyplyvajuce z interdisciplinarity rozvojového vzdelavania.

Doélezité je zvySovat povedomie verejnosti o pri¢inich vynakladania prostried-
kov zo $tatneho rozpoctu na rozvojovi pomoc (¢o spdsobuje interkontinentalnu
migriciu obyvatelstva, vynechanie obdobia dazdov, nedostatok pitnej vody, $ire-
nie smrtelnych ochoeni atd’) a informovat o potrebédch realizicie rozvojovej spo-
lupréce v tretosvetovych krajindch (v oblasti $kolstva, zdravotnej a komunitnej
starostlivosti, potravinovej bezpec¢nosti). Bez dostato¢ného vzdeldvania vsetkych
vrstiev obyvatelstva to vak pdjde pomaly a tazko.
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ENVIRONMENTALNE VZDELAVANIE, ENVIRONMENTALNA
ETIKA A ENVIRONMENTALNA FILOZOFIA V KONTEXTOCH
POSTOJOV KU KLIMATICKYM ZMENAM

Oto Majzlan & Alica Vancovd

ABSTRAKT

Prispevok prezentuje etické, filozofické, bioetické a edukacné sivislosti a prieni-
ky tykajiice sa problematiky environmentdlneho vzdeldvania. Prezentovany je aj
longitudindlny vyskum environmentdlnych poznatkov a postojov vysokoskolskych
Studentov pedagogickych odborov k vybranym problémom environmentdlneho
vzdeldvania a postojov k ochrane environmentu. Prispevok prezentuje Ciastkové
vysledky projektu KEGA ¢. 118uK-4/2011 Pedagogika postihnutych a znevyhodne-
nych raného a predskolského veku — novy systémovy prvok specidlnej pedagogiky.

KLUCOVE SLOVA: environmentdlne vzdeldvanie, environmentdlna etika, environ-
mentdlna filozofia, vyskum poznatkov a postojov k environmentdlnej edukdcii.

ABSTRACT

The contribution presents the ethical, philosophical, bio-ethical and educational
contexts with field of environmental education. Contribution presents results of
a longitudinal research into the knowledge and attitudes of students to the selected
problems of environmental education and attitude to the protection of environment.
KEY WORDS: environmental education, environmental ethics, environmental phi-
losophy, research results of knowledge and attitudes to environmental education

UvVoD

Pokrok v oblasti prirodnych a spolocenskych vied v 20. storoc¢i podporuje dy-
namiku zmien prostredia tak, ako nikdy predtym, najmé v environmentélnych
suvislostiach; zaroven upozornuje na kontraproduktivitu zmien v postojoch Iudi
k biosfére; upozornil na ,elementdrnu pravdu“ — prezitie ludského druhu zavisi
od neho samého, od jeho pristupu k biosfére a k jej struktdrnym zlozkam. Nie je
to otdzka uz len samotnej vedy, ale aj environmentalnych limitov, ktoré st res-
pektované technoldgiami atd. Je to otdzka zodpovednosti s prevlddajicou etic-
kou dimenziou. Je to zodpovednost, ktora nie je zamerand iba na ,teraz a tu®, ale
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(kolektivna) zodpovednost zamerand na budicnost, na vytvorenie sveta (a jeho
udrzanie), v ktorom bude zachovand jedine¢nost prirody a jej entit a jedinec-
nost ¢loveka a jeho schopnosti, v systéme ktorych mé dominovat morélne citenie
a etickd normativita. Eticky pokrok v tychto environmentélnych suvislostiach uz
nemoze byt neutrdlny, nezohladiujici mimoludské formy Zivota a ich podmienky.
Slovami Hansa Jonasa: ,Ak si teda novd povaha nasho jednania vyzaduje nova eti-
ku dalekosiahlej zodpovednosti, ktora by bola simeratelna s dosahom nasej moci,
tak v mene tejto zodpovednosti ziada taktiez novy druh pokory — pokory nie ako
v minulosti z dévodu malosti, ale z dovodu prilisnej velkosti moci, prostrednic-
tvom ktorej nasa schopnost konat netimerne presahuje nasu schopnost predvidat,
hodnotit a posudzovat tato nasu moc:

Sucasna ekologickd situdcia, definovand dramatickym vztahom medzi ¢love-
kom a prirodou, je v mnohom determinovand, resp. je dosledkom ekologickej
negramotnosti; ako takd je determinovand absenciou — predovsetkym v pod-
mienkach Vychodnej a Strednej Eurépy — environmentalnej vychovy a vzdela-
vania, droviou (a praktickou uc¢innostou) environmentdlnej politiky, jej miesta
v deciznej sfére ¢i uz na miestnej, regiondlnej alebo celospoloc¢enskej drovni. Iny-
mi slovami, je produktom absencie ekologického myslenia, konania, ale aj citenia,
ato v ,kazdodennom rozvrhu hodin“

Univerzity st pripravené v réznom $tadiu na environmentélne vzdeldvanie. Pod-
kladom by mali byt zdvery Agendy 21 a trvalo udrzatelného rozvoja — Zivota. Hlav-
nym problémom environmentéalneho vzdeldvania by mala byt zdsadn4, teda revo-
lu¢nd premena myslenia vo vztahu ku zivotnému prostrediu. Evolu¢nych postupov
uz bolo dostatok. Urcité nebezpecenstvo radikalnych zmien v mysleni je v tom, ze
moze snaha o vytvorenie niecoho nového splyniat s konformnym pridom sucas-
ného ponimania liberdlneho trhu. Demokratizacie v snahe vytvorit model dobrého
a vplyvného myslenia mézu stroskotat na nepochopeni vizie a vyzvy progresiv-
nych met6d vyucby. Environmentélna vychova méa mat interdisciplindrny charak-
ter. Musi byt v$ak aj kritickd. Do procesu vychovy sa musi premietnut vnimavost,
zodpovednost a osvietenost. Vychova sa md dosat az k detom predskolského veku.
K takejto vychove treba pripravit ucitelov, vychovévatelov, studentov.

FILOZOFICKO—ETICKE DIMENZIE
Fenomén environmentélneho zatazovania zZivotného prostredia, s ktorym sutvisi
aj nekorektny vztah ¢loveka k prirode, jej ekosystémom, no najmé k jej zivym

entitdm, je produktom doby; md svoje historicko-socidlne, ekonomické, kultdrne,

205



vedecko-technické, ale aj politické ¢i svetondzorové pozadie. Tymto ,pozadim” je

— na jednej strane — antropocentrickd paradigma, resp. ideoldgia antropocentriz-
mu, ktora nekriticky a v $ovinisticko-pragmatickych stvislostiach priorizovala,
resp. dodnes priorizuje ¢loveka vo vztahu k prirodnému bytiu; vyrazom toho je
doterajsi necitlivy, ,,pansky*” postoj ¢loveka k ,ne-ludskému” svetu prirody, laho-
stajny alebo aZ jednoznacne negativny vztah k vlastnému zivotnému prostrediu,
k inym formam zZivota — k rastlinnym a Zivo¢isnym druhom; v skoncentrovanej
podobe moézeme tito ,antropocentrickd nadutost” vyjadrit vo zvratenej stratégii
ludského konania, myslenia, ale aj citenia: ,po nds potopa“!

Této $iriaca sa ,epidémia environmentalnych zatazi“ je produktom [udskej ¢in-
nosti, plnej protireceni, diskrepancii medzi cielom, tzv. zamyslanou praxou a ich
vysledkami, ktoré v sdcasnosti prijimaju Coraz vyraznejsie urCenie ,externalit”
(v podobe nechcenych, nezelatelnych, nezamyslanych atd. désledkov) ramcova-
nych fenoménom negativity. Nebudeme daleko od pravdy, ked toto dne$né ob-
dobie, vnimané aj ako obdobie environmentalnych zatazi, oznac¢ime ako obdobie
paradoxov s tazko identifikovatelnymi pri¢inami ich vzniku. ,Zd4 sa, Ze tak ako
sa ludstvo zdokonaluje na ceste vlastného evolu¢ného vzostupu, znésobuju sa,
a vo svojej tazko riesitelnej podobe sa aj ,zdokonaluju®, problémy z tohto faktu
vyplyvajtce; no zdokonaluyje sa aj zlo, ktoré je produktom tychto problémov. Da
sa teda povedat, ze sucasnikov — a to v globdlnom a nie iba v ndrodnom ¢i euro

— americkom meradle — prenasleduje ich vlastné genetické dedi¢stvo — negativ-
ne stranky ich povahy, akymi st brutalita, agresivita, egoizmus (a to nie iba vo
vztahu clovek — clovek, ale aj vo vztahu ¢lovek — priroda), ktory je rdmcovany
novym fenoménom: fudskym $ovinizmom a z neho vyplyvajicim nedostatkom
solidarity s prirodou, s jej ,krehkostou, s porusenou ekostabilitou atd. Je nespor-
né, ze v davnej minulosti mali tieto ¢rty v spravani sa nasich predkov svoje his-
torické opodstatnenie a ,mordlne“ zdovodnenie. Ich prostrednictvom si ¢lovek
vyvazoval (,zrovnopravioval®) svoj vztah k prirode a dravému zivo¢isnemu sve-
tu, ktoré prevladajucimi prirodnymi urc¢eniami vtedajsieho ¢loveka ohrozovalo.
Dnes — v etape mohutného vedecko — technického, kultirneho, ale i mravného
rozvoja ¢loveka (redlnych moznosti takého rozvoja), by uz vyssie uvedené urcenia
ludskej agresivity nemuseli, resp. nemali byt [udsky ani socidlne funkéné. Je preto
oprévnené tvrdenie — v globdlnom meradle — Ze sucasné ludstvo (vratane nasej
novokonstituujucej sa spolo¢nosti) preziva krizu, predovsetkym krizu vo vychove,
t.j. vtom normotvornom procese, ktory mozno chapat, resp. povazovat za hlavny
nastroj nasich zelatelnych (modelovych) predstav o budicom charaktere Zivota.

Nazddvame sa, ze vychova v jej normativnom a socidlne zdravom kontexte je
tym ,prostriedkom®, pomocou ktorého je ,$anca“ produktivne riesit vznikajice
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problémy sucasnej doby; v kontexte s problematikou environmentdlnych zétazi je
to prave environmentdalna vychova, v ktorej etika ma svoj status.

FENOMEN VYCHOVY

Nie sme zastancami myslienky o véemohtcnosti vychovy, prezentovanej v obdo-
bi vrcholiaceho osvietenstva; avak so zretelom na dne$né ekologické problémy
a ich konkrétne environmentélne zétaze na Zivotné prostredie, musime vo vycho-
ve, predovsetkym proenvironmentélne orientovanej, identifikovat taky fenomén
v systéme vzdjomnej stéinnosti ud{ a ich vztahu k prirode (aj so zretelom na
ochranu zivotného prostredia), ktory md, resp. bude musiet mat status rozho-
dujticeho urcenia. Je nim etika zodpovednosti — teda norma, regulujica budu-
ci vyvoj spolo¢nosti s cielom eliminovat v maximélne moznej miere dramaticky
proces environmentalnej zataze nasho zivota na Zemi.

Fenomén vychovy — rdmcovany osvojovanim noriem, hodnét, idei, teoretic-
ko — vedeckych koncepcii, ale aj ako proces ich aplikdcie do zivota a praxe, teda
ako proces zdokonalovania Iudskych schopnosti, praktickych zruc¢nosti, zamera-
nych na takuto prakticka aplikdciu — je produktom doby, zamernym civiliza¢nym

yusmernovanim® fudi v duchu ich (viac menej dobového) ,zdokonalovania“, zo-
stladovania ich individuélno — osobnostnych $pecifik s redlnymi podmienkami
ich socidlneho, instituciami raimcovaného sveta. Je to zdroven proces socializcie,
v ktorom ,formovanie“ osobnosti ¢loveka nie je — v zdsade — v rozpore s pozia-
davkami spolo¢nosti a s potrebou individudlno — osobnostného rozvoja jednotli-
vych individui; skér naopak — je to proces, v ktorom jednotlivy ¢len spoloc¢nosti
— najmad v savislosti s nevyhnutnostou institualizdcie svojho zivota — osvojuje si
socidlne normy, hodnoty atd. s ciefom ,harmonickej$ej vyvdzenosti“ medzi sve-
tom jeho individuality a svetom jeho sociality.

Madame na mysli motivy rozumovej a mravnej vychovy ako zékladnych konstant
humanizmu (prirodzene v dobovych stvislostiach) a s nim stvisiaceho zdoko-
nalovania osobnosti ¢loveka; kultivdciu jeho mentality, vyjadrenej v ,programe”
vtedajsej filozofie — starat sa o dusu cloveka a vediet sami seba riadit; v duchu
cnosti sa zdokonalovat (v dosahovani v§eobecného dobra, spravodlivosti, pravdi-
vosti, rozumnosti a s iou stvisiacej mravnosti).

Uvedend ,praca na sebe samom® (a tym aj na druhych) ma byt predpokladom
pre ,harmonické vyvazenie“ fudského bytia s bytim ,celku®, prirody, ba az koz-
mu. Idea etickych noriem v systéme vychovy bola permanentne spritomnova-
nd v ,praktickej filozofii“ (socidlna etika), ktora orientovala socidlne spravanie
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na dodrziavanie principov racionality, uZito¢nosti a ¢estnosti (Sokrates, Platén,
Aristoteles).

S ideami jednoty racionality a mravnosti (ako nosnych pilierov vychovy, jej nor-
mativnej podstaty, v rdmci ktorej je identifikovatelnd a zéroven chrdnend menta-
lita ¢loveka) sa stretdvame aj v reflexiach rimskeho stoicizmu; uz v tomto obdobi
sa rodi idea stiladu ludského a prirodného bytia; mame na mysli ucenie stoikov,
ktoré anticipuje ideu prirodnej zakonitosti posobiacej na ¢loveka, na jeho kona-
nie: ,Nasim skuto¢nym cielom je zit v zhode s prirodou; Zit proti prirode zname-
nd trapit svoje telo... Mddrost smeruje k blazenosti... Pou¢uje nés o povahe celej
prirody... vStepuje ndm odpor k vsetkému, ¢o je proti prirode

Aj v stredovekej kultire dominovala idea (a zdroven nekompromisnd potreba)
vychovy, zameranej na osvojovanie noriem tejto kultary, predovsetkym noriem
krestanskej etiky; priroda sice nebola v centre ,environmentélnej“ pozornosti —
tym centrom bol stvoritel — Boh; etické hodnoty nasmerované k nemu vsak boli
zaroven vyjadrenim hodnot jeho diela, ¢ize prirody. V tejto stuvislosti mozno su-
hlasit s ndzorom, ze ,stredoveky c¢lovek sa z prirody nevy¢lenoval, pretoze jeho
mikrokozmos bol stc¢astou makrokozmu a jeho Zivotny rytmus splyval s men-
livostou c¢asu v jednotlivych ro¢nych obdobiach. Mozno povedat, Ze biorytmus
stredovekého polnohospodéra (ako dominujicej ¢innosti vo vtedajsej kultare —
pozn. autorov) nevybocoval z biorytmov tvorenia. Svet stredovekého ¢loveka bol
sprehladneny, véetko bolo v tomto svete usporiadané Prozretelnostou a vsetko
spinalo svoje poslanie... Priroda bola v tejto dobe Bozim chramom a ¢lovek, ktory
bol sdm stvoreny na Bozi obraz, mal sa o nu starat.*

Mozno teda vyslovit nazor, ze do systému krestanskych etickych noriem a na
nich stojacej vychovy, bola ,zaradend” aj priroda a vztah ¢loveka k nej, k jej entitam.

S priorizdciou etickych (v dne$nom kontexte aj ako ,eticko — enviromental-
nych®) noriem vo vychove a jej vplyvu na vztah ¢loveka k prirode, sa stretdvame aj
v osobnosti sv. Frantiska z Assisi, zndmeho ako ochrancu vsetkého zivého i nezi-
vého v byti prirody; lasku k jej ,veskerenstvu“ prejavoval aj v redlnej zivotnej praxi.

»Od Tvorcu k tvorom — od tvora k Tvorcovi... sv. FrantiSek z Assisi miloval celym
svojim srdcom nielen [udji, ale aj zvieratd, rastliny, ale aj kazda neziva vec

Hodnota jeho univerzélnej etiky v dobe, v ktorej zil (1182 — 1226) bola v tom,
ze v prognostickom predstihu signalizovala hrozbu vlastnej absencie v upevnuja-
com sa systéme radikdlneho novovekého antropocentrizmu.

Z environmentdlneho hladiska (ale aj z hladiska socidlneho, kde bol zdstancom
chudobnych a odporcom konzumu) sv. Frantisek z Assisi predstihol dobu svojou
tichou, na vtedajsie pomery v$ak odvaznou vyzvou zmenit hodnotovy (dodajme,
Ze uz antropocentricky zatazeny) systém prirody s cielom zrovnoprdvnit jej entity,
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dat rozli¢nym formam Zivota hodnotu ,svojpravneho bytia“ (pred Bohom sme si
vSetci rovni).

V tejto stvislosti sa Ziada poznamenat, Ze bol to prave sv. Frantisek z Assisi, kto-
ry polozil ,zéklady” budiceho moderného, t.j. nedogmatického krestanského hu-
manizmu v jeho environmentélnom kontexte; nezanedbatelnou mierou prispieva
k stimulacii a ozivovaniu krestanskej zodpovednosti za Zem aj so zretelom na
sucasné enviromentdalne problémy, na ich reflexie v krestanskej socidlno — politic-
kej doktrine. ,Nactivajme slovdam sv. Franti$ka z Assisi, ktory videl v stvorenstve
svojich bratov a sestry. Pretoze clovek je Bozim spolupracovnikom pri tdrzbe
sveta (concorcus divinus)... To znamend prijat zmenu nasho doterajsieho vztahu
k prirodnym entitdm. Namiesto otrokarskeho (loveckého) vztahu prevziat model
spravcu (pastiera). Kazdé z teologického hladiska bezohladné nicenie prirody —
stvorenstva je vzburou proti Bohu a preto aj spreneverenim Bozieho daru, je ve-
domim toho, ze sa Bohu budeme musiet spovedat z toho, ako sme s tymto darom
zaobchadzali.*

ETICKE NORMY, MORALKA

Antropocentricka etika — ako isty ,protipdl” (alternativa) transcendentalnej kres-
tanskej etiky — prirodzene este nenadobtida povahu etiky rimcovanej radikdlnym
antropocentrizmom; je skér upozornenim na potreby jej prostrednictvom reflek-
tovat fenomén ,ludskej prirodzenosti“ ; Boh je v prirode a prirodou; je jej tvorcom
a svoje dielo demonstruje vo forme jej zékonov, ktoré ¢lovek — rozumny a slobod-
ny tvor — prostrednictvom vedy a techniky pozndva, desifruje ich tajomnu silu
a takto , komunikuje“ so Stvoritelom. Clovek svojim rozumom vie, Ze v dialektike
prirody a Boha spociva tajomstvo jednoty; a vie aj to, Ze re$pektovat tuto jednotu
je prejavom mravnej sily, ,kvalifikovanej” etickej normy, ktoru si musi [udstvo
osvojovat ,vzdy a véade“ Napriklad podla G. Bruna priroda je ,bytim spéjajicim
vsetky protiklady do jednoty a harmonie ; vSetky veci st v univerze a univerzum je
vo vsetkych veciach, my v nom a ono v nas, a tak vsetko splyva v jednu dokonald
jednotu... Boh je Gplne nekonecny, pretoze je cely v celom svete a v kazdej jeho
Casti nekonecne a uplne!

Rovnako z pozicii racionalizmu, rdmcovaného ideami krestanskej etiky (zvyz-
namnujucej ulohu Stvoritela v kone¢nom organizme kozmu) hovori aj dalsi z vy-
znamnych predstavitelov renesancie — Mikuld$ Kuzansky: ,Vesmir je vo veciach
iba obmedzene a kazd4 v skutoc¢nosti existujica vec obmedzuje véetko tak, aby
v skuto¢nosti bola tym, ¢im je. Ale vSetko skuto¢ne existujice je v Bohu, pretoze
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on je uskuto¢nenim vsetkého... Boh v obdivuhodnom poriadku stanovil zivly.
On vsetko stvoril v ¢isle, vyvaZzenosti a miere... A ked toto vietko bozia mudrost
usporaduvala, pouzila nevyslovnd vyvdzenost... Zem je tu ako akysi zivocich —
ako hovori Platén — ktory ma korene namiesto kosti, rieky namiesto zil, stromy
namiesto vlasov a v tejto srsti Zeme su zivocichy, ktoré sa zivia ako hmyz v zvie-
racej srsti

Tento novy sposob myslenia, reflektovania sveta a ¢loveka v nom existujiceho
je »produktom” rehabilitdcie antického duchovného dedi¢stva, vdaka ktorému do
centra pozornosti bol postaveny ¢lovek v jeho prirodzenosti a pozemskom spdso-
be Zivota; je to prezentécia racionality v jednote s mravnym hodnotenim Stvoritela,
ktory sa ,podiela“ na rozumnom zdokonalovani svojho diela — ,¢loveka“. V cha-
pani prirody ako nekonec¢ného univerza, ktorej sti¢astou je ¢lovek, je demonstro-
vana myslienka tGzasu, Gcty. Hodnoty nielen bytia prirodného, ale aj bytia cloveka,
pretoze svojou podstatou je — povedané sii¢asnou terminolégiou — $pecifickym
pokracovanim jej vyvinu; je zaroven aj vyrazom kozmologickej idey nekonecnosti
¢loveka. Uznanie kultu prirody je zaroven uznanim kultu cloveka, a tym — sice
sprostredkovane (dodajme, Ze etickym imperativom viery) — aj kultu jeho Stvo-
ritela. Avsak uz v lone tychto renesanénych iniciativ sa v novoveku projektuje
novy obraz sveta, prirody, ktord — v tlohe objektu exaktného vedeckého poznania
a predmetu [udskych zdujmov, potrieb a cielov, teda predmetu [udskej moci — stra-
ca urcenie ,Bozieho chramu” Rola stredovekého ¢loveka ako ,spravcu” prirody sa
meni na rolu ,tvorcu” modifikujiceho cely prirodny svet. Uzas a pokora sa menia
na volu pragmatického dobyvatela; pozicia pokory sa meni na poziciu ,panstva‘

Prepojenie etiky vo vyzname moralky s mordlnymi normami urc¢itého domi-
nantného ndbozenstva je také silné, Ze to casto vedie k tiplnému stotoznovaniu
etiky s ndbozenstvom. Napriklad u néds sa md casto za to, ze mordlka je bud kres-
tanska (resp. rimsko-katolicka) alebo jednoducho to nie je morélka.
Zékladné eurépske hodnoty podla EGE st:
Ludska dostojnost — je to najvyssi princip eurépskej etiky
Individuélna sloboda — z nej vyrasta respektovanie sukromia a tiez poziadaviek
informovat jedinca pred akymkolvek lekdrskym alebo vedeckym zakrokom
Princip spravodlivosti a dobrocinnosti (beneficence) — $peciélne s ohladom na
zlep$enie a ochranu zdravia a bezpecnosti
Princip solidarity — obsahuje aj pravo na rovnaky pristup k zdravotnickej starost-
livosti a vzdelaniu
Sloboda badania — chapand ako vyjadrenie slobody myslenia
Princip proporénosti (proporcionality) — ide o rozumny vztah medzi prostriedka-
mi a cielmi. Napr. biddanie na ludskych kmenovych bunkach je pripustné, pokial
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ide o vyskum, ktory nem4 alternativu (v tkanivach plodu alebo bunkéch z dospe-
1ého jedinca).

Je to moralny svet, v ktorom dominuje vola k mravnosti; tuto volu je potrebné
kultivovat v smere ochrany a tvorby dobra; ma charakter zdkona, ktory predpi-
suje ludské konanie ako dobro samo osebe. Kultivaciou k Iudskosti (na ktorej sa
podiela aj vychova) je hlavnou regulativou ochrany a zveladovania fudského rodu,
ludského Zivota ako najvy$sej mravnej hodnoty. Vedomie povinnosti konat dobro
je rimcované instititom svedomia, ktoré je v ilohe permanentného dozoru nad
zésadou spravat sa k ¢loveku ako k ucelu, a nikdy nie ako k prostriedku. Vola
konat dobro je hnacou silou Iudskych dejin; ma svoje ,etapy*, vzostupy a pady,
ale aj nevyhnutné smerovanie, ktorého urcujicim ténom je slobodnd mravne sa
zdokonalujtca bytost. Avsak aj priroda ma svoje dejiny, vyvijajice sa od jedno-
duchych k ¢oraz zlozitejsim Struktdram; vyznam a zmysel im vsak dava clovek
svojou eticky kvalifikovanou volou.

Bezne sa dnes stretavame so situdciou, Ze o bioetickych problémoch sa diskutu-
je bez toho, aby sa reflektovali filozofické predpoklady, z ktorych sa — ¢asto neve-
domky — vychéddza. Bioetika nie je normalnym postojom ohladne veci tykajucich
sa zivota, za akd ju mnohi u nas povazuji, ale vedeckou disciplinou, v ktorej roz-
hoduje kritickost. Ako jedna z aplikovanych etik sa bioetika etablovala koncom
60-tych rokov minulého storocia. Filozofovia tak reagovali na obrovsky pokrok
v biomedicinskych vedach, ktoré priniesli dovtedy nevidané etické a pravne prob-
lémy. Doneddvna sa bioetika ponimala v zizenom vyzname ako synonymum
pre lekarsku etiku. V sticasnosti sa ¢oraz viac bioetika chdpe v $irSom vyzname
discipliny spdjajicej dve domény — lekarsku etiku a environmentalnu etiku.To, ze
bioetika je u nds casto vnimana ako prezentovanie ur¢itého moralneho postoja
suvisi pravdepodobne s tym, ze z dvoch vyznamov, ktoré ma4 slovo etika a ktoré
tvori jadro terminu ,bio-etika“ jednoznac¢ne dominuje len jeden z nich — etika vo
vyzname moralky. Na skuto¢nost, Ze slovo etika znamend aj filozoficku disciplinu
a Ze to je pravy vyznam terminu bioetika sa ¢asto zabuda.

V poslednej dobe sa ¢oraz viac pocituje potreba chapat bioetiku v $irSom vy-
zname, ako je lekarska etika. A tak k tradi¢cnému biomedicinskemu jadru bioeti-
ky zacinaja v ostatnom case Coraz viac pridruzovat aj otdzky spojené s geneticky
modifikovanymi organizmami (GM0), ich vplyv na zdravie [udi a vplyv na zivotné
prostredie vobec, ako aj otdzky spojené s genetickym testovanim a jeho moznym
zneuzitim (napr. zamestndvatelmi, poistoviiami). Toto spojenie enviromentélnej
a lekdrskej etiky si vyzaduje samotny charakter problémov — znecistenie zivotného
prostredia sa tyka aj ludského zdravia. Vztah medzi lekdrskou etikou a enviromen-
talnou etikou je zlozitejs$i nez len mechanické spojenie dvoch bioetickych domén.
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EDUKACNE DIMENZIE A INTERDISCIPLINARNE TRANSFERY

Na Pedagogickej fakulte Uk prebiehal v rokoch 2000 —2012 vyskum, zamerany
na interakciu ucitel — $tudent — téma vychovy. KedZe cielom ndsho vyskumu
bolo zistit nazory, postoje, hodnotové priority $tudentov Pedagogickej fakulty
UK v Bratislave, povazujeme za potrebné pristipit k vymedzeniu nasledovnych
pojmov: postoj, myslenie, vedomie, poznanie, uvedomelost, spravanie v environ-
mentélnych sdvislostiach. Zaujatie urc¢itého postoja k problematike, vyjadrenie
nazoru a uznévanie istych hodnét indikuje, vypoveda o sposobe premyslania
o urcitych problémoch, odraza sa vo vedomi a tiez v konani jednotlivca.

Postoje sa mozu viac alebo menej vyrazne menit, aj ked predstavuju pomer-
ne ustleny systém pozitivnych alebo negativnych hodnoteni istych predmetov,
javov, situdcii, osob. Tieto postoje mozno charakterizovat ako vyjadrenia v kon-
krétnej situdcii vlastnym uvedomenim alebo poznanim. Uvddzaju sa aj postoje ¢o
zahrnuju v sebe poznanie (kognitivna zlozka), citenie (emotivna zlozka) a tenden-
cie ku konaniu (aktivna zlozka). Verbdlne vyjadrené postoje oznacujeme tiez ako
ndzory a stanoviskd. Postoje mozno zahrnat pod $ir$iu tému morélnych noriem
a hodnoét. Mnohi psycholégovia rozdeluji morélku na dve pribuzné stranky: na
stranku subjektivnu (vnutorné osobné zdsady spravania) a strdnku objektivnu
(postoje a spravanie kladne hodnotené kultdrnou skupinou, ku ktorej jedinec
patri). Tieto dve strdnky nemusia byt vzdy v stlade.

V subjektivnom postoji a v spravani sa navonok sa médze prejavovat rozpor. Roz-
dielnost spravania moze vyplyvat z vnutornej obsahovej diferencovanosti posto-
jov. Casto sa vyrazne odli$uju parcialne postoje k jednotlivym zlozkam Zivotného
prostredia, napr. jedinec moze zaujimat rozdielne postoje k prirodnému a ume-
lému prostrediu.

Postoje modzu byt formované na zdklade priamej alebo nepriamej skasenosti,
pricom samozrejme vacsi vplyv na formovanie postojov a z neho vyplyvajtice-
ho spravania md priama skusenost. Mimoriadny vplyv na formovanie postojov
¢loveka k zivotnému prostrediu ma ¢innost, aktivny styk s prostredim. Postoje
k zivotnému prostrediu mozno odstupnovat od vyrazne pozitivnych, cez neutral-
ne po vyrazne negativne. Maja urcitd intenzitu, prejavujucu sa v Gsili, s ktorym
subjekt svoj postoj presadzuje.

Jednou z tloh environmentalistiky je prispiet k uvazovaniu ziaka o sebe, o pri-
rode, o spolo¢nosti v ekologickej dimenzii a tak posobit na formovanie postojov.
Pojem environmentalne myslenie sa uvadza v sir$ich spolocenskych stvislostiach,
zahfnajucich aj moralno-etické aspekty. Predpokladom rozvoja environmen-
tdlneho myslenia je teoretické vzdelanie, dolezité z hladiska dosiahnutia urditej
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urovne ekologickych vedomosti. Environmentalne myslenie tvori raciondlny zak-
lad zodpovedného vztahu k zivotnému prostrediu.

Environmentélne myslenie znamend mysliet nielen v okamzitych vztahoch, ale
aj na mozné buduce dosledky s respektovanim prirodnych a socidlno-ekonomic-
kych zékonitosti. Environmentalne myslenie ziakov je nutné rozvijat prostrednic-
tvom aktivneho konania v prospech zivotného prostredia, uprednostiovat bez-
prostredné zazitky pred sprostredkovanymi informdciami. S environmentalnym
myslenim tizko stvisi environmentalne vedomie.

Environmentélne vzdelavanie by sa malo uberat dvoma v praxi navzajom pre-
pojenymi smermi. Prvy smer sa dd charakterizovat ako vychova a vzdelavanie ve-
dtce k pochopeniu problémov zivotného prostredia a k uvedomeniu si vlastnej
jedine¢nej moznosti toto dianie ovplyvnit svojim kazdodennym postojom a ko-
nanim. Druhym smerom je etika, moralka, medziludské vztahy a Zivotny styl, kto-
ré vyznamnou mierou ovplyviujd nielen kvalitu Zivota jednotlivca, ale aj smero-
vanie celej [udskej spolo¢nosti. Hlavnym ciefom environmentélneho vzdelédvania
je dosiahnut zvySovanie environmentdlneho vedomia $tudentov, naucit ich vézit
si zivotné prostredie a sformovat ich myslenie, aby sa ziskané environmentdlne
vedomie stalo samozrejmou stcastou ich Zivota a automaticky sa prejavovalo
v kazdodennej praxi. Environmentalne vedomie je aktivny otvoreny systém, ktory
je formovatelny.

POTREBA (ENVIRONMENTALNEHO) VZDELAVANIA A VYCHOVY — VYSKUM

Mozno rozlisovat medzi environmentédlnym vedomim a uvedomenim, pricom
pod environmentalnym vedomim rozumieme vedomosti o zivotnom prostredi
a environmentdlnym uvedomenim. Povazujeme ho za prejav prosocidlne zrelej
osobnosti, ktorej hodnotova orientacia ma viac duchovny, ako materidlny cha-
rakter, vedie jedinca k zodpovednému konaniu a dobrovolnej skromnosti v ma-
teridlnej spotrebe, uvedomujtc si ich vplyv na Zivotné prostredie. Prejavuje sa
ochotou prinasat obete, angazovat sa a prijimat zodpovednost. Environmentélne
uvedomeld osobnost je primerane empatickd, otvorend novym nézorom a infor-
mdcidm, je vSak zdroven tvoriva i kritickd. Dokdaze timovo pracovat a flexibilne
sa prispdsobovat novym podmienkam, mé dobre rozvinutd emo¢na inteligenciu.

Pri vyskume sme vychddzali prave z definicii pojmov environmentélne po-
znanie, environmentalna uvedomelost. Hlavnym zdmerom prvej etapy vyskumu
bolo zistit uroven environmentalneho poznania $tudentov Pedagogickej fakulty
UK v Bratislave. Pokusili sme sa zachytit spektrum environmentélnych problémov
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a poznatkov o nich a identifikovat v semindrnych pracach environmentalne trendy
preferované $tudentmi a nakolko sa obsah predmetu ,Vychova k tvorbe a ochrane
zivotného prostredia“ premietol do obsahu prac studentov. Prace sme podrobi-
li kvantitativnej obsahovej analyze, vytvorili sme systém analytickych kategorii
a subkategorii, do ktorych sme zaradovali jednotlivé témy semindrnych préc.

Kategoria 1. Znelistovanie Zivotného prostredia clovekom a jeho ndsledky.
Kategoéria bola roz¢lenend na nasledovné subkategérie:

1.1. Odpady

1.2. Klimatické zmeny

1.3. Doprava a priemysel

1.4. Znecistenie prirodnych zdrojov

1.5. Ohrozovanie biodiverzity

Kategéria 2. Opatrenia a stratégie vediice k zlepseniu Zivotného prostredia.
Subkategorie:

2.1.Trvalo udrzatelny rozvoj

2.2. Ochrana zivotného prostredia

2.3. Zdroje energie a ich vyuzivanie

2.4. Recyklacia

Kategéria 3. Obraz cloveka a evoliicia
Kategoria 4. Genetické manipulacie
Kategdria 5. Environmentdlne vzdeldvanie
Kategoria 6. Ekoldgia a ekologické katastrofy
Kategéria 7. Zlozky zivotného prostredia
Kategoria 8. Globalizécia
Kategoria 9. Vztah ¢lovek—priroda

Do kategérie 1 sme zaradovali vietky témy, ktoré suviseli so znedistovanim
prostredia a s priamymi ndsledkami, ktoré sposobuje nesetrny sposob Zivota
ako napriklad klimatické zmeny, vymieranie rastlin a zivo¢ichov a pod. Nakol-
ko je uvedend kategdria pomerne $iroko postavend, bolo potrebné ju rozdelit na
niekolko samostatnych subkategérii. Podobne sme postupovali aj pri kategrii
2 — Opatrenia (stratégie) veduce k zlepseniu stavu zivotného prostredia, kde sme
vytvorili $tyri subkategdrie. Prvou z nich je subkategéria trvalo udrzatelny roz-
voj (TUR), nakolko osvojenie si zédkladnych principov tejto stratégie povazujeme
za klt¢ovy moment pri dalsom vyvoji environmentdlneho vzdelavania a celko-
vom vyvoji [udstva. V kategérii 3 prevazuji prace venujice sa obrazu ¢loveka
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v buddcnosti a jeho dal$iemu smerovaniu a vyvinu. Do kategorie 4 sme zaradili
vsetky témy, ktoré suviseli s genetikou a genetickymi postupmi, umoznujacimi
rozne zdsahy a zmeny zivych organizmov a upravu potravin. Niekolko semindr-
nych préc bolo venovanych aj environmentalnej vychove a vzdeldvaniu, pre tie-
to prace sme vytvorili samostatnti kategériu: ,Environmentalne vzdelavanie®, do
ktorej sme zaradili aj tému ,Poslanie zoologickych zdhrad®, z ddvodu mozného
vyuzitia zoologickych zahrad v environmentalnej vychove. Kategéria 6: ,,Ekoldgia
a ekologické katastrofy” zahina témy venujtce sa ekologii vieobecne, pripadne
ekoldgii samostatného ekosystému a tiez témy venované prirodnym katastrofam,
¢i ekologickym havariam. Kritériom na zaradenie tém do kategorie 7: ,Zlozky zi-
votného prostredia“ bolo zameranie prace na urcity typ prirodného spolocenstva,
pripadne fungovanie ekosystémov. V kategdrii 8 dominuja 2 témy: McDonaldiz-
mus a Globalizacia a do kategérie 9 boli zaradené tie témy, ktoré vyjadrovali vztah
medzi prirodnou zlozkou a ¢lovekom.

Na zdklade celkovej obsahovej analyzy tém seminarnych prac mozno konsta-
tovat pomerne $iroké tematické zastdipenie. Pri analyze bolo vy¢lenenych 9 hlav-
nych kategorii, pricom kategoéria 1 bola roz¢lenend na 5 subkategorii a kategéria 2
na 4 subkategdrie, cize celkovo bolo v semindrnych pracach zastipenych 16 tema-
tickych okruhov, z ktorych som do skupiny ,konkrétne environmentalne problé-
my sucasnej doby* zaradila nasledovnych 9: Odpady, Klimatické zmeny, Doprava
a priemysel, Znecistovanie prirodnych zdrojov, Ohrozovanie a vymieranie rast-
linnych a zivocisnych druhov, Zdroje energie a ich racionalne vyuzivanie, Globa-
lizacia, Genetické manipulacie a Ekolégia a ekologické katastrofy. Z uvedeného
je zrejmé, ze miera poznania environmentalnych problémov sti¢asnej doby u $tu-
dentov Pedagogickej fakulty Uk v Bratislave je vysokd. Celkovo bolo konkrétnym
environmentdlnym problémom venovanych 265 tém, z nich najvicsie zastipenie
ma s poc¢tom 50 (19 %) problematika energetickych zdrojov a ich raciondlneho vy-
uzivania (kategoria 2.3). Najmenej zastipenou skupinou je Ohrozovanie a vymie-
ranie rastlinnych a zivoc¢isnych druhov (kategéria 1.5 s po¢tom zaradenych prac
6). Zo ziskanych vysledkov vyplyva, ze studenti povazuji za najakatnejsi problém
vyuzivanie a plytvanie energetickymi zdrojmi, témy prac boli najviac venované
alternativnym, obnovitelnym zdrojom energie, ispordm energie a vplyvom v su-
¢asnosti najviac vyuzivanych zdrojov energie na Zivotné prostredie.

Okrem prac zameranych na konkrétne environmentélne problémy dneska sme
zaznamenali vyskyt aj dalsich okruhov tém, ktoré sme zoskupili do kategérii alebo
subkategoérii. Celkovo bolo tychto tém 359. Ide o nasledovné skupiny (kategérie
a subkategérie): TUR, Zivotné prostredie a jeho ochrana, Recykldcia, Obraz ¢lo-
veka suicasnosti a budiicnosti a evolicia, Environmentélne vzdelavanie, Zlozky
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Zivotného prostredia, Vztah ¢lovek a priroda. Z tychto skupin je najviac tém zara-
denych do kategoérie 3 s ndzvom: Obraz ¢loveka sticasnosti a budicnosti a evoltcia,
s celkovy poctom prac 210 (59 %), najmenej zastipenymi su subkategéria 2.4: Re-
cykldcia (7 prac) a kategéria 5: Environmentalne vzdelavanie s poctom prac 8 (2 %).

Pri vyhodnoteni zastipenia véetkych hlavnych kategérii, je z celkového poctu
624 prac najviac zastipenou kategériou kategéria 3 s po¢tom zaradenych prac
210 a najmenej zastipenymi s kategéria 8 (12 prac) a kategéria 5 (8 prac). Kedze
kategoérie 1 a 2 boli rozdelené na subjednotky vyhodnotili sme aj zastpenie jed-
notlivych subkategdrii v tychto kategéridch.

Pri kategoérii 1: Znecistovanie zivotného prostredia ¢lovekom a jeho nasled-
ky je najviac zastipend subkategoria 1.1: Odpady (42 prac), druhou v poradi je
subkategoria 1.2: Klimatické zmeny (38 prac), do subkategérie 1.3 sme zaradili
36 prac, do subkategdrie 1.4: Znecistenie prirodnych zdrojov 34 prac a do sub-
kategorie 1.5: Ohrozovanie a vymieranie zivocisnych a rastlinnych druhov 6 prac
Kategoria 2: Opatrenia (stratégie) veduce k zlep$eniu stavu zZivotného prostredia,
najviac zastipend je subkategdria 2.3: Zdroje energie a ich raciondlne vyuzivanie
(50 prac), dalej nasleduju subkategérie 2.1: TUR a 2.2: Zivotné prostredie a jeho
ochrana s rovnakym poctom zastipenych tém 48 a poslednou je subkategéria 2.4:
Recyklédcia so 7 pracami.

VYSLEDKY VYSKUMU

Jednym z cielov obsahovej analyzy tém seminéarnych préc bolo zistit nakolko sa
obsah predmetu ,Vychova k tvorbe a ochrane zivotného prostredia“ premietol do
prac $tudentov. Pri analyze tém z hladiska tohoto ciela sme vychédzali z obsahu
publikicie ,Kriza biosféry a rozumu” od Majzlan et al. (2001), ktord je odporuca-
nou literatrou pre studentov, ktori navstevuji uvedeny kurz a z tém vyucbovych
jednotiek kurzu uvedenych v sylabe kurzu. Z obsahu predmetu sa studenti vo
svojich prdcach najviac venovali obnovitelnym (alternativnym) zdrojom energii,
druhou témou, ktora sa vyrazne premietla do tém seminarnych prac bola proble-
matika odpadov a tretou bola tematika ekoldgie a ekologickych katastrof. Naopak
najmenej zastipenymi témami z obsahu predmetu v pracach $tudentov boli témy
venované environmentilnemu vzdeldvaniu a globalizdcii.

Pri celkovom zhodnoteni vSetkych kategoérii a podkategérii sme zaznamenali
najvyssi vyskyt pri analytickej kategérii: obraz cloveka stcasnosti a budiicnosti
a evolucia. Druhou kategériou v poradi je kategdria: znecistovanie Zivotného pro-
stredia ¢lovekom a jeho nésledky a tretou kategériou je kategdria zahrnajtaca témy
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tykajtce sa opatreni (stratégii) veducich k zlep$eniu stavu Zivotného prostredia.
Tieto témy boli teda u $tudentov preferované, povazuja ich za najaktudlnejsie. Po-
zitivny je vysoky vyskyt kategorie: obraz ¢loveka sti¢asnosti a budtcnosti a evo-
lucia, ktoréd indikuje potrebu zmeny celkového spésobu zivota ¢loveka a jeho
pristupov k zivotnému prostrediu, poukazuje na to, ze je nevyhnutnd zmena za-
kladnych hodnot nasej materialistickej spolo¢nosti, v ktorej nastal posun od pri-
rody a Ze je v buddcnosti potrebné dosiahnut posun smerom k prirode v zmysle
trvalo udrzatelného rozvoja.

Celkovo bolo environmentdlnemu vzdelavaniu venovanych osem semindrnych
prac. Obsahovou analyzou textu prac venovanych environmentalnemu vzdelava-
niu som chcela zistit aky je ndzor $tudentov Pedagogickej fakulty UKk v Bratislave
na stcasny stav vzdeldvania v oblasti environmentélnej problematiky. Ide o mala
vzorku respondentov, aj z toho dévodu sme sa snazili o kvalitativnu analyzu prac.
Vyznamovymi (analytickymi) jednotkami pri obsahovej analyze tychto prac boli
idey, tvrdenia, vyroky. Pri tejto Casti vyskumu ide z hladiska vyberu vyskumné-
ho suboru o zdmerny vyber vyskumného suboru, nakolko som si zo v§etkych
zozbieranych prac vybrala iba tie, ktoré boli venované vylu¢ne environmental-
nemu vzdelavaniu. V pracach venovanych uvedenej problematike sme sa snazili
v textoch $tudentov ngjst klacové vyroky, idey vypovedajice o ich nazore, po-
stoji, pristupe k environmentdlnemu vzdeldvaniu. Boli to vyjadrenia, ktoré sme
povazovali z hladiska vzdeldvania v environmentdlnom ,duchu” za vyznamné,
zaujimavé, origindlne.

Studenti vo svojich pracach hodnotili predovietkym environmentalnu vychovu
vo vyzname, ¢o by takédto vychova alebo vzdeldvanie mali zabezpedit, ¢o je jeho
hlavnym cielom, k ¢omu by po pésobeni environmentélnej vychovy mali vzdela-
vani dospiet, akymi atributmi, ndzormi, spravanim by mali disponovat. V pracach
odzneli aj kritické vyjadrenia, aj ked ich nebolo vela a okrem toho $tudenti prezen-
tovali aj isté navrhy na zmeny, ktoré je potrebné v ramci environmentalneho vzde-
ldvania dosiahnut, preferovat. Vyznamové (analytické) jednotky a idey, tvrdenia,
(vyroky) je teda mozné na zdklade ich charakteru rozdelit do troch skupin: dekla-
rované zmeny, kritika, naroky na environmentalne vzdelavanie, jeho ciele a tlohy.

INTERPRETACIA VYSLEDKOV A DISKUSIA
Vo vyskume sme zachytili z pohladu skupiny $tudentov na isty jav, skuto¢nost,

o zachytenie ich ndzoru na ,vec” Rozhodli sme sa tento zdmer zrealizovat
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prostrednictvom metddy obsahovej analyzy, ktorej mozno prindlezia rdzne
privlastky, ale urcite jej neprislicha nazvat ju jednoduchou.

Studenti vo svojich pracach pomenovali najpal¢ivejsie problémy stcasnej doby,
ktorymi st napriklad emisie oxidu uhli¢itého v ovzdusi, automobilizmus, odpady
a pod. Uvedomuju si zavaznost tychto problémov a ich désledky, ako aj potrebu
prijatia zodpovednosti za ich existenciu ludmi. Povazuju za dolezité zaoberat sa
tymito problémami a prijimat rieSenia na ich elimindciu. Ich hodnotenie problé-
mov a javov nie je jednostranné. Do semindrnych préac sa premietli nielen postoje
a nazory $tudentov k sledovanym javom, ale tiez poznatky o fungovani ekosysté-
mov a poznatky o globélnych environmentalnych problémoch. Je mozné konsta-
tovat, Ze poznatkové rovina $tudentov je na velmi dobrej trovni.

Pri hodnoteni si¢asného stavu Zivotného prostredia vo viésine pripadov $tu-
denti vyjadrili ndzor, Ze jeho stav povazuju za alarmujuci. Podla nich st narusené
vietky zlozky prirodného prostredia a vietky prirodné zdroje st v krize. Clovek
svojim konanim nici priestor pre zivot inych organizmov, priestor, ktory potrebu-
je aj pre svoju vlastnu existenciu, speje k sebazniceniu.

Z hladiska pristupov k ochrane Zivotného prostredia je podla nazoru $tuden-
tov potrebné na vladnej trovni prijat ic¢innejsie opatrenia na zniZenie zatazenia
zivotného prostredia a spomalenie ekonomického rastu. V tomto smere povazuji
za dolezité prijat prisnejsie legislativne opatrenia, v zmysle zavedenia prisnejsich
postihov za porusenie zakonov tykajdcich sa ochrany prirody. Casto sa v pracach
vyskytli aj vyjadrenia o zainteresovanosti kazdého jednotlivca na zlepsovani stavu
zivotného prostredia.

Uvedomuju si, Ze aj oni sami by mali a mozu k ochrane Zivotného prostredia
prispiet. Tieto tvrdenia majd skor véeobecny charakter, absentuju konkrétne pri-
klady toho, akym sposobom by to bolo mozné zrealizovat.

V niektorych prdacach sa objavila sebareflexia v zmysle pasivneho pristupu
k environmentilnym problémom sucasnej doby, Studenti si uvedomuji, ze aj
oni sami sd sti¢astou konzumnej spolo¢nosti, splyvaji s davom a je velmi tazké
z tohto davu vystupit a zacat sa spravat inak. Pri environmentalnom vzdeldvani
v budicnosti je preto potrebné podporit a posilnit prave oblast vnttornej mo-
tivacie. Snazit sa u $tudentov rozvinut pocit vlastnej zodpovednosti a viest ich
k aktivnemu prejavu.

Najviac zastdpenou kategériou v semindrnych pracach bola kategéria: Obraz
¢loveka stcasnosti a budticnosti a evolucia (33 %), na zaklade ¢oho usudzujem, ze
$tudenti povazuju za najddlezitejsie dosiahnutie zmeny celkového sposobu Zivo-
ta ¢loveka a jeho pristupov k Zivotnému prostrediu. Nevyhnutnd je podla nich
zmena zakladnych hodnét materialistickej spolo¢nosti, v ktorej nastal posun od
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prirody a v buddcnosti potrebné dosiahnut posun smerom k prirode v zmysle
trvalo udrzatelného rozvoja.

Z celkovej analyzy hodnotenych prac vyplyva tiez zaver, ze deklarovany po-
zitivny postoj k otdzkam Zivotného prostredia ma skor pragmaticky charakter —
$tudent vie identifikovat ,spravny (Zelany) postoj’, ktory je sucastou jeho vedomia,
zaraduje ho do navrhu reélnych néstrojov rie$enia problémov zivotného prostre-
dia, ale pochybuje o sebe v zmysle uplatiiovania tohto postoja v kazdodennom
Zivote.

Vyskum dalej ukdzal, ze viac ako pétina (22 %) respondentov vykondva dobro-
volne a bezplatne pracu zamerand na pomoc sociélne slabsim, detom v réznom
$tadiu a charakteru postihnutia, charitu ¢i ochranu zivotného prostredia. 5 % vy-
kondva takuto pracu pravidelne, minimdalne raz do mesiaca, dal$ich 17 % vykondva
dobrovolnu pracu obéas, menej ¢asto ako raz do mesiaca.

K zlep$eniu kvality Zivota a stavu zivotného prostredia by podla vysledkov
mohlo prispiet ,zlep$enie ekonomickej situdcie na Slovensku” (tito podmienku
uviedlo najviac, 67 % opytanych), druhym najcastejsie uvddzanym faktorom je

prisnejéie presadzovanie zikonov a nariadeni“ (43 %). Dalsie najcastejsie uva-
dzané podmienky sa tykaju predovsetkym vychovy, vzdeldvania, osvety, zmeny
mentality, zmeny hodnotového systému a informovanosti, ¢ize réznych foriem
zvy$ovania ekologickej citlivosti a uvedomelosti verejnosti, ktora by sa spravala
~ekologickejsie” a zaroven by vyvijala vacsi tlak na dodrziavanie pravnych noriem
a predpisov i presadzovanie spolo¢enskych priorit. Najmenej uvddzanymi faktor-
mi boli posilnenie sidrznosti a socidlnej solidarity medzi fudmi, rozvijanie hrdo-
sti na nase kultirne dedicstvo a rozvijanie hrdosti a védzieb na miesto, kde zijem.

Ekonomizujuci postoj (43 % populdcie) zdoraziuje potrebu rieSenia social-
no-ekonomickych problémov pred ekologickymi. Ekologicky postoj (20 %) ne-
pokladé za prioritné riesenie ekonomickej situdcie na Slovensku, ale préve naopak,
zddraznuje potrebu riesit otazky sdvisiace so zlepsovanim Zivotného prostredia.
Nevyhraneny postoj je taky (37 %), pri ktorom nie st jasne Citatelné priority.

Vyskum ukdzal aj pomerne vysoka oboznidmenost $tudentov s pojmom “trva-
lo udrzatelny rozvoj”. Studenti vo svojich pracach skoro vébec neuvadzali pojem
Agenda 21, ktory je v suvislosti s TUR zdkladnym dokumentom a obsahuje zdsady
TUR aplikované na narodné podmienky. Studenti st teda dostato¢ne informovanf
o principoch TUR, ale nie st ani dostato¢ne pripraveni na ich uplatiiovanie v praxi.
Z hodnoteni obsahu prednésok a prednésatela, ktoré sa objavili v pracach je zrej-
mé, Ze environmentdlna problematika $tudentov oslovila a nastal u nich posun
smerom od apatického postoja az nezdujmu k aktivnejsiemu postoju a zdujmu
o problémy Zivotného prostredia.
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Vzhladom na v sti¢asnosti velmi aktudlnu problematiku a potrebu sledovania
urovne environmentéalneho vzdeldvania na vsetkych typoch $kél predpokladame,
Ze uvedend problematika bude riesend v rdmci dal$ich vyskumov, pripadne bude
rieSend v rdmci grantovych dloh a bude rozsirend o dalsie pohlady a poznatky
tykajtce sa environmentdélneho vzdeldvania.

OTAZKY (ZIVOTNEHO) PROSTREDIA A KULTURNE]J IDENTITY

Nové vedecké poznatky a technoldgie neexistuju a nefungujii izolovane od ¢asu
a priestoru, v ktorom sa vyuzivajd. St sucastou Zivotného prostredia, v ktorom
konkrétna spolo¢nost funguje, spétne toto prostredie ovplyviuja a vytvarajd pre
Tudsky zivot novi situdciu. Ako vo svojom populdrnom texte Homo evolutis pisu
J. Enriquez a S. Gullans, st¢asné technoldgie genetického, biologického vyskumu
zdsadnym sposobom ovplyvnuja dalsi zivot ¢loveka meniac az fyziologické pro-
cesy v [udskom tele.

Je samozrejmym faktom, Ze uroven a désledky tychto procesov s priamo
ovplyvnené konkrétnym stavom vied. Menej si uvedomujeme, Ze ich vuimanie
spolo¢nostou gj ich zapojenie do spolo¢enskej praxe priamo savisi so stavom ve-
domia spolo¢nosti, ako aj so vztahmi ludskej spolo¢nosti k svetu okolo seba. Preto
je pri skimani novych technol6gii nevyhnutné brat do tvahy Zivotné prostredie,
v ktorom ¢lovek zil a Zije. Je nevyhnutné brat do Gvahy zivotny $tyl, ktorym sa za-
raduje do tohto prostredia v konkrétnom case a priestore. Je nevyhnutné brat do
uvahy, ako ¢lovek reflektuje svoje vztahy so Zivotnym prostredim.

Vo véetkych oblastiach Iudského zivota vSak funguja stereotypy, ktoré brania
tomu, aby nové technolégie prenikali hlbsie do praxe spolo¢nosti. Analyzy etiky
a kultury sac¢asného zZivotného stylu poméhaja odkryvat zdbrany vo vedomi ludi,
ktoré podporuji neddveru voci novym technolégiam.

Vztahy k zivotnému prostrediu st dnes sicastou regiondlnej a kultdrnej iden-
tity. Identita na jednej strane pontka svetondzorové ramce pre vnimanie sveta,
stcasne véak moze brdnit prijimaniu novych poznatkov. Analyzy tychto identit
odkryji moznosti pre pdésobenie na spolo¢nost tak, aby lahsie prijimala nové
technoldgie.

Uspech akychkolvek novych vedeckych poznatkov a novych technolégii neza-
visi len od nich samych a od moznosti vyuzitia ich poznatkov. Délezitd Glohu zo-
hréva pripravenost spolo¢nosti na ich prijatie. Pripravenost spolo¢nosti zisadne
ovplyviuja jej hodnotové preferencie, predsudky a stereotypy, ktoré sa v spoloc¢-
nosti vyvijali dlhé desatrocia (storocia). Tie sa menia len velmi pomaly, ale vplyv
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vychovy v ich premene je nezanedbatelny. U¢itel a $kola dokdzu nielen rozsirovat
nové vedecké poznatky, to je len cast ich posobenia. Ovela efektivnejsie v pro-
spech novych technolégii a novych vedeckych poznatkov posobi vychova tam,
kde sa zameriava na hlbsie ako len kognitivne trovne psychiky. Tam, kde zasahuje
emocionalitu, stereotypy, individudlne alebo kolektivne obavy z nezndmeho, tam
kde rozsiruje vseobecna kognitivnu a emociondlnu flexibilitu dietata. Vychova
tak moze vo vedomi novych generacii pripravovat pédu pre prijimanie novych
vedeckych poznatkov tym, ze uci deti kriticky mysliet, otvara flexibilnost mys-
lenia, podnecuje ochotu vnimat nové a nezndme. Je preto nevyhnutné skimat
sposoby, akymi si spolo¢nost pripravuje dalsiu generdciu na formovanie vztahov
k zivotnému prostrediu a k novym technolégidm.

ZAVER

Transfer novych poznatkov z vedeckych laboratérii do Sirokej verejnosti a do
vzdeldvania novej generacie je pre udrzanie novych poznatkov absolitne nevy-
hnutny. Len tak sa novy poznatok a nova technolégia stane sticastou kulttirneho
dedi¢stva a moze sa $iroko vyuzivat v novom prostredi. V tychto kontextoch je
potrebné venovat pozornost nasledujicemu:

Zistit, ako je sti¢asna ucitelskd verejnost pripravend na nové technol6gie a nové
vedecké poznatky — stav ich predsudkov a stereotypov vo vnimani vedeckého po-
znania a stav ich stereotypov pri prijimani novych technoldgii. Na zaklade analyzy
postojov uditelov a §tudentov bude mozné skiimat kognitivne schémy zalozené na
typickych tvrdeniach respondentov o vedeckom poznani.

Zistit podmienky, v ktorych sa tieto stereotypy rodia. Skimanim kultdrno-his-
torickej tradicie Slovenska vo vztahu k vedeckému poznaniu je mozné odkryvat
historické korene sicasného vnimania zZivotného prostredia, vnimania novych
vedeckych poznatkov a novych technolégii. Odkryje sa tak vychodisko stereoty-
pov, ktoré dnes brania transferu poznatkov a presnejsie sa pomenuja kognitivne
schémy zakorenené hlboko v histdrii tohto priestoru, ktoré brania prieniku no-
vych technoldgii.

Zistit hodnotové preferencie a stereotypy, ktoré sa v ucitelskom povolani prejavuju
a ktoré brania efektivnemu transferu.

Hladat metddy na posiliiovanie flexibilnosti myslenia u ziakov, na podnecovanie
otvorenosti vo¢i novému a nezndmemu.

Hladat, ¢o moze brdnit rychlejsiemu vstupu novych technolégii do praxe spo-
lo¢nosti. Aké kognitivne schémy sa zG¢astiuju na prijimani novych technolégii?
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Co méze branit tomu, aby spolo¢nost akceptovala nové technolégie? Ako moze
celému procesu pomdct vychova a $kola?.

Odpovede na tieto otazky posltzia ako vychodisko pri navrhu novych metéd
pre pripravu uditelov tak, aby ucitelia vo vychove podporovali transfer novych
vedeckych poznatkov do vedomia nastupujticej generdcie.
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