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Introduction

This bachelor thesis deals with the translation of an English text into the Czech language; it thus
contributes to Translation Studies. The source text originates from a book called The Ecology Book:
Big Ideas Simply Explained written by a collective of authors and published in Great Britain in 2019.
Considering the author’s interest in the field of English and ecology, the objective of the thesis is to
provide a faithful translation of the text and accompany it with a linguistic analysis and

a commentary on the translation process.

The bachelor thesis is divided into two main parts: a theoretical part and a practical part with

a commentary.

The theoretical part contains general information about translation, particularly the definition of
translation, types and processes of translation, and the role of the translator. This part is based on

books written by Czech linguists Jiti Levy a Dagmar Knittlova.

The practical part includes the translation of the source text. Moreover, the translator provides

a commentary which is divided into two main parts: a macro approach and a micro approach.

The macro approach describes the book itself, the contributors, the target readers, and the
purpose of the text, whereas the micro approach focuses on the lexical and grammatical levels of the
source text. The main sources for this part were A Comprehensive Grammar of the English Language

by Randolph Quirk and Practical English Usage by Michael Swan.

The commentary is followed by a glossary of terms relating to the topic of ecology to help
readers with understanding the translation. The following part relates to the difficulties during the

translation process.

Finally, the conclusion summarizes the result of the work. The conclusion is followed by the

endnotes, bibliography, abstract, resumé, and the appendix containing the source text.



1 Theoretical part

1.1 The history of translation

Translation is “the process of changing something that is written or spoken into another
language.” (Hornby a Wehmeir, 2000, p.1438) However, it is not only the process of transferring
languages; translators and interpreters not only translate the original message from the source
language, they also spread culture, and literary works across civilizations. Almost all religious books,
world-famous works or international laws have been in the hands of translators. The first major
translated piece of literature in the West is considered to be the translation of the Hebrew Bible into
Greek in the third century BC. (Marcel, 2018)

The first mention of translation dates back to 3200 BC, when the first written form of language
— hieroglyphics — appeared in Egypt. Interpreting entered the scene with slaves who interpreted for

Greeks and Romans. (Capita Translation and Interpreting, 2016)

Concerning the etymology of the word translation, it derives from the Latin word translatio

which means “to carry or to bring across”. (Marcel, 2018)

1.2 The process of translation

Referring to the views of Jifi Levy and his theory of the process of translation, the first step is
the formation of the original work. The original work is the result of reshaping the objective reality
into the author’s subjective idea. These ideas are influenced by the environment where the author
lives i.e., the time and place, the political situation, etc. These facts can be found in the author’s
work. It is necessary to distinguish the objective reality and the reality of the work which is the
author’s interpretation of the reality and the translator must preserve it. They need to maintain the

aesthetic value and the semantic part of the original work.

The following part of the process is the perception of the work. Besides other things, the role of
translator is that of a reader. Their important task is to distinguish the specification of the work in the
mind of readers i.e., perceiving the work through the eyes of a reader and the realisation of the

content and the form i.e., realisation of the work like the author.

The translation itself is not the end of the process. Finally, there is the third reshaping of the
work by the reader of the translation. The first reshaping of reality was the author’s one, the second

interpretation was the translator’s one. In other words, the translator has to take into consideration the
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significant features of the source text. That is, the genre of the text and the target readers. For
example, a text for child readers should be easy to understand unlike a text for more demanding

readers.
Generally, the process of translation can be summarized into the three following parts:

a) actual content of the work
b) reader’s (translator’s) understanding of the source text

c) target reader’s understanding of the translation.

Each part is different due to the differences between two languages and further differences
among readers in terms of their experience. The objective of the translator is to diminish these
differences and maintain the nature of the source work. (Levy, 2013, pp. 42-49)

1.3 Types of translation

Grygova states that translation has to meet several requirements. For instance, the reader is
interested only in the final piece of work, not in the processes the translation underwent. A well

translated work should be perceived as if was the original piece, not a translation.
A successful translation should meet the following three conditions:

a) the language expression in the target language should appear natural,

b) the resulting text in the target language should have the same meaning as the source text and
gives the addressee the same impression (in other words, the entropy is inconsiderable),

c) the language maintains the dynamics of the original language in the source language — the
translation should have the same impact as the language in the source language.

When a translation meets these criteria, it means that the translation is successful, and the result
is that the target language is not deformed by the rules of the source language. (Knittlova, 2010,
p. 14)

Apart from that, Roman Jacobson distinguishes 3 types of translation: intralingual translation,

inter-semiotic translation, and interlingual (proper) translation.
a) Intralingual translation

Intralingual translation is the process of synonymy, which means rephrasing a text or a part of
speech by other words within same language. (It can be reiterated — which means that the content is
said repeatedly, once or several times — it is an important part of textual cohesion.) (Cambridge

Dictionary)
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b) Inter-semiotic translation

Inter-semiotic translation is the process of expressing the information captured in one sign
system to a different sign system, e.g., reading mathematical symbols, chemical symbols,

or a symphonic poem.
¢) Interlingual (proper) translation

Interlingual (proper) translation deals with the translation from the source language to the target
language. There should not be many differences regarding the content and stylistic of the
information. (Knittlova, 2010, p. 15)

1.4 The role of the translator

According to Jiti Levy, the translator should know the following trivium:

a) the source language
b) the target language
c) the subject content of the translated text (i.e., historical, and local facts, the uniqueness of the

author, and the particular field of technical literature). (2013, p. 21)
In addition, there are other requirements for translator’s work that has to be met:

a) understanding of the source text
b) interpretation of the source text

C) recreating the source text.

In other words, the source text serves as a model for the translator that needs to be transferred to
another language.

a) Understanding the model

The author of the original work has to understand the objective reality whereas the translator has
to understand the source text — the subjective reality of the author — the philological comprehension.
The translator has to mind polysemous words and homophones and homographs to avoid the
confusion. (Levy, 2013, p. 50)

b) Interpreting the model

As far as the interpretation is concerned, every translated work underwent interpretation because
the target and source languages differ in their semantics system. The translator tries to find the most
accurate expression, which is frequently not its literal translation. (Levy, 2013, p. 26)
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According to Newmark: “La traduction appelle une théorie en acte, Jean-Rene Ladmiral has written.
Translation calls on a theory in action; the translator reviews the criteria for the various options

before he makes his selection as a procedure in his translating activity.” (1988, p. 8)
c) Recreating the model

The translator’s task is to recreate the original work; however, they need to be aware of the issue
of the differences between the source and target languages. A good example might be the number of

tenses in West European languages and the category of verbal aspect in the Czech language.

The translator’s work involves selecting from various options, trying to choose more accurate

expression. This is when their artistic talent shows.

Finally, the aim of translation is reproducing, in other words, the objective of a translator is

maintaining, depicting, and expressing the original work, not creating a new one. (Levy, 2013)
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2 Practical part

2.1 The translation of the English text

LIDSKY FAKTOR

UVOD

1858 Béhem pramyslové revoluce vede ,,Velky zapach* (“Great Stink™) v ulicich Londyna k pfijeti
zakonu o snizeni znecisténi vody a vzduchu.

1859 Vypusténi kraliki do volné pfirody v Australii a jejich nasledné pFemnoZeni vneslo do

taméjsiho zivotniho prostfedi chaos.

1872 Ve Spojenych statech americkych je ve snaze o uchovani ptirozeného prostiedi vytvoren prvni

narodni park Yellowstone.
1955 Noviny The Times ve Spojeném kralovstvi poprvé pouzivaji pojem ,,méstska aglomerace*.

1958 Charles Keeling zacina opakované zaznamenavat zvySeni koncentrace oxidu uhli¢itého

Vv atmosfére.

1962 Kniha Tiché jaro od autorky Rachel Carsonové odhaluje skodlivé u¢inky pesticidi na zivotni

prostiedi.
1963 Gene Likens zacina psat svou praci o udrzeni vztahu mezi kvalitou vody a formami Zivota.
1979 V Ciné je kviili rychlému populaénimu riistu zavedena Politika jednoho ditéte.

1987 Chico Mendes vyvolava natlak na Kongres Spojenych stati americkych, aby zastavil

financovani projekti, které ni¢i amazonské pralesy.

1988 Je zalozena Mezinarodni asociace temné oblohy, jejimz ukolem je upozoriiovat na nebezpeci

svételného znecisténi.
1992 Kanada zastavuje kvuli nadmérnému vytézeni ryb lov tresek.

1997 Charles Moore objevuje masu plovouci suti, kterd se stdva znamou pod jménem ,,Velka

tichomorska odpadkova skvrna®.

1999 Je nalezena souvislost mezi vysokou umrtnosti Zab a viry, jejichz vyskyt zhorSuje obchod

s zivymi obojzivelniky.
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2003 Camille Parmesan a Gary Yohe publikuji dikaz o jevu klimatické zmény jarni deformace
(“‘spring creep”).
2003 Vyzkumy zjist'uji, ze od pocatku industrializace nartsta kyselost moiského prostredi.

2008 Maude Barlowova ziskava nejvyssi kanadské ekologické ocenéni za svou kampai zamétenou

na globalni piistup k €isté vodé.

2014 Naomi Kleinova obvinuje velké spole¢nosti za vyCerpavani piirodnich zdrojua a klimatickou

krizi.

Splasky z Londyna, ve kterém zil v 1. polovin€ 19. stoleti milion obyvatel, byly po desetileti
vypoustény do feky Temze. V roce 1858 dosahl zapach vody v fece takové intenzity, ze bylo nutné
situaci fesit. Poté, co byl zaveden novy systém kanalizace a Cerpacich stanic, zménila se hygienicka
opatieni ve mésté a vyrazné se snizila umrti v disledku cholery a dalgich bakterialnich infekci. Reka

se procistila.

Lidské ¢innost odjakziva ménila zivotni prostfedi. Primyslova revoluce, ktera se uprostied 18. stoleti
rozsifila z Britdnie do Evropy, Severni Ameriky a dalSich zemi svéta, dramaticky znecistila zivotni
prostiedi a zplsobila i zanik nékterych pfirodnich zdroji. Jednim z prvnich, kdo poukazal na
problémy souvisejici s nienim zivotniho prostredi, byl skotsko-americky ekolog John Muir. V roce
1890 ziskal ochranu pro Yosemitské udoli v Kalifornii. AvSak navzdory stalému narGstu poctu

chranénych ptirodnich oblasti ve 20. stoleti tlak lidského rozvoje neustéle silil.
Stromy a klimaticka zména

Zasazeny jsou piedevS§im lesy, zejména v disledku dvojich narokii na difevo potfebné jak pro
stavebni ¢innost, tak jako palivo na odlestiovani pid pro zemédélstvi a vystavbu. Kazdoro¢né je
lidskym zasahem zni¢eno 140 000 km? tropickych destnych lest, které jsou charakteristické svou
biodiverzitou. Védci asi nikdy nezjisti, kolik zivocicht v téchto lesich vymielo pfed tim, nez je viibec
stacili objevit.

Odlesiiovani piispiva ke globdlnim klimatickym zméndm. Stromy pii fotosyntéze absorbuji oxid
uhli¢ity a produkuji kyslik. Niceni lesnich porostii vSak zpiisobuje zvySovani mnoZstvi oxidu

uhli¢itého v atmosféte, coz zesiluje sklenikovy efekt a tim i globalni oteplovani.

ZvySovani vyskytu uhliku a dalich sklenikovych plynt v atmosféie zplisobuji také auta a tovarny

spalujici fosilni paliva. Americky védec Charles Keeling svym méfenim koncentrace CO2 ukazuje, ze
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se od roku 1958 emise CO2 zvysuji ¢im dal rychleji. A ackoliv nékteti z védci zastavaji nazor, zZe
lidska ¢innost odpovédnost nenese, jasné je, ze tato klimaticka zména ohfiva kontinenty. Doba kdy
stromim rostou listy a kvetou rostliny, nastava diive na jafe, coZ sice nékterym organismim miize

prospét, pro nékteré to vSak miize mit fatalni nasledky.
Omezeni toxickych latek

Jak se ukazalo, ekologickou katastrofu zpiisobilo také zavadéni novych pesticidii, naptiklad DDT. Ve
snaze zvysit sklizen Grody doslo k vyhubeni nejen Skodlivych, ale také uziteCnych bezobratlych
zivocicht, byla naruSena plodnost dravcl a mezi lidmi se roz$ifila nddorova onemocnéni. V roce
1962 vysla kniha Tiché jaro od Rachel Carsonové, ktera upozornila na fadu téchto problému
a prispéla tak k castecnému piehodnoceni pouzivani pesticidd v zemédé€lstvi. Spolu s pracemi
nckolika dalSich ekologii vedla k legislativnim omezenim a tim také ke zmirnéni dopadu na Zivotni

prostiedi.

Kdyz Gene Likens a jeho tym zkoumali, pro¢ vymiely ryby v dosud na ryby bohatych jezerech,
zjistili, Ze na viné je kysely dést zptisobeny emisemi z primyslovych komint obsahujicimi oxid
sifi¢ity a oxid dusiku. Nasledné byla ve Spojenych statech a v Evropé piijata legislativa o kontrole
emisi.

Poté co americti chemici Frank Rowland a Mario Molina poukézali na to, Ze freony (CFC) nici

atmosféricky ozon, bylo jejich pouziti roku 1989 celosvétové zakazano.

Jako téZko kontrolovatelné se ukazalo svételné znecisténi, které ma vliv na Zelvy hnizdici na plazich,
netopyry a migrujici ptdky. V cele kampani za ekologicky zodpovédné osvétleni stoji asociace
Mezinarodni asociace temné oblohy.

Ubyvajici zdroje

Garrett Hardin, americky ekolog, varoval pfed nebezpeCim ptelidnéni jiz v roce 1968, kdy
celosvétova populace ¢itala 3,6 miliard jedincd. V roce 2018 se pocet obyvatel zvysil jiz na

7,6 miliard, a pfestoze se v dalSich letech tempo rustu znacné zpomalilo, stale rostouci spotieba

piirodnich zdrojl vedla k vyCerpani zasob difeva, fosilnich paliv, minerali a dokonce i ryb.

Zhrouceni kdysi hojného lovisté tresek u pobiezi Newfoundlandu v roce 1992 odhalilo zranitelnost
potravniho fetézce vici nadmérmému lovu ryb a vedlo kanadskou vladu k uvaleni neomezeného

moratoria na rybateni v celé oblasti Grand Banks.

dnes témét miliarda lidi na celém svété¢ nema pfistup. A smrtelnd kombinace klimatickych zmén
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a populacniho rastu vede k tomu, Ze se toto ¢islo bude zvlasté v n€kterych rozvojovych zemich jeste

zvySovat.
ZNECISTENI ZIVOTNIHO PROSTREDI JE NEVYLECITELNA NEMOC
ZNECISTENI

V SOUVISLOSTECH

KLICOVA POSTAVA: Emma Johnstonova (1973-)

PRED

1272 Anglicky kral Edward I. zakazuje v Londyn¢ spalovat uhli dopravované po moti, kvili koufi,

ktery tim vznika.

19. stoleti Spalovani uhli béhem priimyslové revoluce v Britanii zpomaluje rlst déti a zvySuje miru

umrtnosti v disledku respira¢nich onemocnéni.
POTE

1956 Ve Spojeném kralovstvi je zaveden Zakon o ¢istém ovzdusi (The Clean Air Act), ktery znamena

konec hustého smogu suzujiciho velka mésta.
1963 Ve Spojenych statech americkych je schvéalen Zakon o ¢istém ovzdusi.
1972 Ve Spojenych statech americkych zac¢ina platit Zakon o ¢isté vodé (The Clean Water Act).

1984 Unik toxického plynu z tovarny Union Carbide v indickém Bhépalu ma za nasledek tisice

mrtvych a mnoho zranénych.

Vliv znecisténi na zdravi

Mozek. Zpomaleni mentalniho vyvoje u déti, objevuje se vliv i na mozek dospélych lidi.
Plice. Znecisténi ovzdusi mize zplsobit rakovinu a vede k astmatu.

Srdce. Znecisténi vede k rliznym onemocnénim srdce a infarktiim.

Slinivka btiSni. Znecisténi ovzdusi je spojovano se dvéma typy diabetu u dospélych.
Rozmnozovaci soustava. Béhem téhotenstvi mize byt ovlivnén vyvoj mozku plodu.

Znec€isténi ovzdusi a vodnich zdrojii zplsobuji kazdorocné milidny Umrti. Tato ilustrace ukazuje

jejich vliv na zmény v orgénech lidského téla.
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Znecisténi existuje v mnoha podobach, od jedi ve vzduchu po odpadky na dné mofti. Jakékoliv latky
nebo druhy energie, které ni¢i kvalitu atmosféry, oceany, vodu, nebo pudu, jsou Skodliviny. Tyto
zamorujici latky mohou byt bud’ chemického, nebo biologického plivodu (vcetné¢ domovniho
odpadu), vyrobky (jako jsou plasty), nebo hluk, svétlo, i teplo. Dopady na vSechny formy zivota
mohou byt dalekosahlé, vcetné toho, Ze se mohou rozsifit i tisice mil od ptivodniho zdroje.
Znecisténi se muze rozsifit do potravniho fetézce a Skodlivé latky se mohou pienaset vzduchem,
1 vodou a mohou zasahnout vSechny formy Zivota. Australskd motska biolozka Emma Johnstonova
objevila, ze zamotujici latky, jako naptiklad plasty, mohou zptisobit invazi ne-ptvodnich druhi. Je
zndmo, ze znecisténi ma piimy efekt na lidské zdravi: odhaduje se, ze v roce 2015 zemielo na
nasledky Skodlivin ve vzduchu, vodé ¢i v pad¢ predéasné 9 milion lidi, coz znamena, ze v prepoctu
k celkovému poctu zemielych je to kazdy Sesty ¢lovek.

Znecisténi v pribéhu déjin

Clovék znetistoval své Zivotni prostiedi jiz od davnovéku. Pfitomnost sazi na zdech jeskyni, datujici
se tisice let do minulosti, svéd¢i o tom, ze lidé vytvaieli znecisténi svymi ohni. Rozbory ledovych
jader z Gronska starych 2500 let, dokazuji znecisténi ovzdusi médi, ktera se tavila tisice mil daleko,
ve stfedu Rimské fiSe. V této dobé by se ale dalo fict, Ze se jednalo o dopady malého rozsahu.
Zavazna situace nastala az spolu se za¢atkem pramyslové revoluce v Evropé. Kominy tovaren chrlily
do ovzdusi kouf, do fek proudily jedovaté chemikalie. Mésta se rychle zvétSovala, aniz by byla
fesena hygienicka opatieni. Reka Temze v Londyné byla jak zdrojem uZitkové vody, tak i mistem,
kam odtékaly necisténé vody odpadni. Mizely fi¢ni ryby, Sifily se nemoci, netinosny byl obcas
1 zdpach. Ostatnim méstskym centriim se sice nedafilo o moc 1épe, zprdvy o podobné zdravi

Skodlivych zivotnich podminkéach byly zaznamenany také napiiklad v roce 1870 v Berliné.

V roce 1881 prvni dvé mésta v USA, Chicago a Cincinnati, schvalila zdkony o ¢istoté vzduchu.
Predchéazelo tomu obdobi, kdy vykaly 3 milioni koni tahajicich vozy ve méstech v Severni Americe
unikaly do zdrojii vody a zamofily okoli oblaky much pifenaSejici nemoci. KdyZ koné postupné
nahradily spalovaci motory, stal se zavaznym problémem smog z automobili. Smogova kalamita
Vv Londyné roku 1952, kdy byl znecistény vzduch pro svou barvu ptfirovnan k hrachové polévce

(“pea-souper”), stala zivot vice nez 4 000 lidi.
»Systémy ochrany ovzdusi stile zaostavaji za ekonomickym rozvojem,” Bob O Keefe.

Z 20 mést s nejvice znelisténym ovzdusi jich 14 je v Indii. V Dilli v listopadu roku 2017, husty

smog snizil kvalitu vzduchu natolik, ze odpovidala vykouteni 50 cigaret za den.
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Velky zapach

Pocatkem 19. stoleti byla Temze v Londyné¢ nejvice zneciSténou fekou na svété. Odpadni vody
Z tovaren i domdacnosti se do ni dostavaly z tisicti mist. V roce 1855 kritizoval mistni politiky za
necinnost védec Michael Faraday, bohuzel bez vysledku. Ti problém pochopili az o tii roky
pozdé&ji, vroce 1858, kdy horké Iéto zpusobilo udalost dodnes znamou jako Velky zapach
(“Great Stink”). Britsky parlament, ktery sidli v tésné blizkosti feky, byl zdpachem znacné

ovlivnén, a tak byla piislusna legislativa projednana a pfijata za pouhych 18 dni.

Novy kanaliza¢ni systém navrhl stavebni inZenyr Joseph Bazalgette. Byl zaloZen na Sesti
zachytnych, 160 km (100 mil) dlouhych kandlech, které¢ vedly do novych ¢istiren. Béhem deseti
let k nim byla pfipojena vétSina Londyna a velka ¢ast této kanalizace je funkéni dodnes, tedy

150 let od svého vzniku.

Tato kresba, publikovana v ¢asopise Punch v ¢ervenci 1858,
byla pojmenovana Tichy loupeznik (The Silent Highwayman).

Lidé si spojovali Sifeni cholery se zapachem z feky.

Znecisténi ovzdusi

Skodlivymi latkami vypousténymi do atmosféry jsou plyny ¢i malé &astecky zvané aerosoly. Cast se
jich tam dostane prostfednictvim pfirodnich vlivii, napf. sope¢nou Cinnosti ¢i nekontrolovanymi
pozary, nicméné jejich zasadnim plivodcem je lidska ¢innost. Ovzdusi je nejvice ohrozeno emisemi
z fosilnich paliv spalovanych v elektrarnach, v tovarnach, v motorech automobild. Skodi spalovani
dfeva a hnoje pro teplo, paliva pouzivand pii vafeni, metan produkovany skotem, skladky
i pohnojena pole. Spatné kvalita vzduchu niéi lidské zdravi, nékteré emise fosilnich paliv zpisobuiji

kyselé desté, které nici lesy a zabijeji ryby v tisicich jezerech.

V disledku znecisténi polychlorovanymi bifenyly (PCB) dochazi k vyhynuti kosatek. Tyto
slouceniny se nejvice koncentruji v potravinovém fetézci, coz kosatky velmi ohrozuje, jsou totiz

vrcholovymi predatory.

Svétova zdravotnicka organizace odhaduje, Ze 9 z 10 lidi na celém svété dycha zneciStény vzduch,

vvvvv

¢astic, blokuji mnoZstvi slune¢niho zareni dopadajiciho na zemsky povrch, coZ mé chladici efekt na

planetu a pokud je budeme chtit likvidovat, mizeme zhorsit dopady globalniho oteplovani.
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»Znecisténi je jednim z nejvétSich problému, kterym dnes celime, s hrozivymi budoucimi dopady na

spole¢nost, “ Maria Neira.
Reky, jezera, more

Povrchova voda, voda podzemni i vodstvo oceanti jsou kontaminovany toxickymi chemikaliemi
z pramyslu, z tzv. chemickych potokl vznikajicich odtokem vody z hnojenych zemédé€lskych pud,

ale také napftiklad z plastovych odpadii ¢i z domécnosti.

Nekteré feky a jezera jsou tak zneciStény, ze v nich neni mozny zadny Zivot. Mésta a obce prichéazeji
o sladkou vodu, o jidlo, jejich obyvatelé¢ jsou ohroZeni pfenosnymi nemocemi jako napf. obrnou,
cholerou, uplavici ¢i bfisSnim tyfem. Svétova zdravotnicka organizace odhaduje, Ze témét dveé
miliardy lidi na Zemi piji zne€isténou vodu a témét pil miliont lidi kvili tomu umira.

Nehody ropnych tankeri a ropnych nddrzi maji za nasledek katastrofické znecisténi ocednt. Kdyz
v roce 1989 najel supertanker Exxon Valdez na skaly u pobtezi Aljasky, vylilo se do Tichého oceanu
50 miliond litrd (11 miliéonG galont) ropy. Tato udalost méla za nasledek uduseni nebo otravu
250 000 motskych ptakt, 2 800 motskych vyder, 300 tuleiii, 250 orli bélohlavych a 22 kosatek.
Zemfely také miliardy losost a jikry sledt. Dalsi Skody nasledovaly v roce 1991 béhem valky
Vv Perském zalivu, kdy iracké jednotky oteviely ventily ropné nadrze nedaleko pobieZzi a uvolnily tak
do oceanu vice nez 1 700 miliona litrd (380 miliont galont) ropy. Dopady téchto udalosti jsou

nedozirné a pocitujeme je dodnes.

V oceanech také kon¢i mnoho nerozlozitelného materialu. Od 50. let 20. stoleti bylo vyrobeno
8,3 miliard tun plastu, pouze pétina vSak byla recyklovana nebo spalena. Kazdoro¢né se

ohromujicich 8 miliéni tun dostane do ocednu a zpiisobi smrt velkého poctu moiskych Zivocicht.
Nehmotné znecisténi

Znecisténi ve formé energie, at’ je to svétlo, hluk nebo teplo, mlze byt stejné rusivé, jako hmotny
odpad nebo chemické emise. Svételné zneciSténi z oken budov, pouli¢niho osvétleni, dopravnich
prosttedkt a velkého mnozstvi reklamnich billboardii bylo poprvé popsano jako problém ve
20. letech 20. stoleti v New Yorku. Negativné ovliviiuje napiiklad Zivot nocnich Zivocichu, kdy
narusuje pifirozené vztahy predator — kofist. Nadmérny hluk plsobi potize ve meéstech, pobliz
leteckych drah, tovaren ¢i silnic. Dsledkem muze byt napfiklad to, Ze zmateni ptaci potom zpivaji

spise v noci, kdy je jejich zpév 1épe slySet nez za hluku vSedniho dne.

Odpadni teplo muze byt také Skodlivé. V piipadech, kdy je voda ztek ¢i mofi pouzivana jako

chladici kapalina v tovarnach nebo elektrarnach a kdy je poté v podobé horké vody vracena zpét, je
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vnimana jako tepelné znecisténi. V diisledku zmény teploty dochazi k thynu ryb, zméndm potravniho

fetézce a snizeni biodiverzity.

Jaderna energie je sice vnimana jako CistSi nez energie z fosilnich paliv, protoZze neprodukuje
sklenikové plyny, nicméné zastava po ni radioaktivni odpad zatézujici zemi tisice az miliony let.
Katastrofalni jsou také dasledky primyslovych nehod. Vybuch jaderné elektrarny v Cernobylu na
Ukrajiné v roce 1986 zabil desitky lidi a nésledna radiace se rozsitila do celé zépadni Evropy.

Diusledky tohoto nestésti bude Evropa pocitovat jesté dalsi stoleti.

,»V roce 2015 zplsobila znecisténi tiikrat vice imrti nez AIDS, tuberkul6za a malarie dohromady,*

Philip Landrigan.

Zmirnujici opatieni

ResSeni problému stile se zvySujiciho zneciSténi je obrovskou vyzvou. Zahrnuje nejen sanaci
,hemocného* prostiedi, ale také realizaci zmén, které by dalSi zneciStovani zamezilo, pfipadné ho
alesponn zpomalilo. Jako podstatné vnimame vyuziti obnovitelnych zdroji pro vyrobu energie,
recyklaci nerozlozitelnych materialt a jejich nahrazeni témi, které nebudou piirodnimu prostredi

nadmérné Skodit. Tento proces bude dlouhodoby a bude vyzadovat zasadni zménu v nasi spottebni

kultufe.

Emma Johnstonova

Australska motska biolozka, ktera se narodila v roce 1973, se uz od mali¢ka vénovala tématice
oceantl. V roce 2002 ziskala titul PhD v moiské biologii a v roce 2007 se stala dékankou pro
pfirodni védy na vefejné australské univerzit¢ (University of New South Wales) a zaroven
feditelkou organizace Applied Marine and Estuarine Ecology Lab, ktera studuje vliv ¢lovéka na

motské ekosystémy.

Pti svém vyzkumu objevila, jak se diky plastovému zneciSténi mohou neplivodni druhy Zivocichii

dostat vodnimi kanély do pobteznich oblasti.

Studovala také moiskd spoleCenstvi na Antarktidé, vynalezla nové techniky biologického

monitoringu a radila agenturam v oblasti fizeni biodiverzity v Usti fek.

Vyznamna dila

2009 ,,Zamotujici latky snizuji bohatstvi a rovnomérnost moiskych spolecenstvi,” Znecisteéni
Zivotniho prostredi.

2017 ,Budovat ,modfe“: ramec ekologického inzenyrstvi pro pobiezni vyvoj,” casopis

Management Zivotniho prostiedi.
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BUH NEMUZE OCHRANIT TYTO STROMY PRED HLUPAKY

OHROZENE BIOTOPY

V SOUVISLOSTECH

KLICOVA POSTAVA: John Muir (1838-1914)

PRED

1872 Yellowstone, lezici ve staitech Wyomingu, Montana, je prohlasen prvnim narodnim parkem na
svEte.

POTE

1948 Je zalozen Mezindrodni unie pro ochranu ptirody (IUCN), kterd zajiStuje spolupraci mezi

vladou a organizacemi obcanské spolecnosti.

1961 Je vytvoten Svétovy fond na ochranu ptirody (WWF), ktery chrani ohrozené druhy

a pfirozené prostiedi.

1971 Organizace spojenych narodi vyhlaguje program Clovék a biosféra (MAB), jeho cilem je

podpora udrzitelného rozvoje. Disponuje globalni siti Biosféricka rezervace.

Vznik hnuti pro zachovani pfirodnich biotopli je obvykle pfipisovan skotsko-americkému
pfirodovédci Johnovi Muirovi, oznaCovanému jako ,,otec narodnich parki®. John Muir byl jednim
z prvnich, kdo si uvédomil, Ze divoka pfiroda potiebuje pro svou zachranu pravni podporu. Mezi
mnoha typy ptirodnich biotopt, které se na Zemi vyskytuji, jsou nékteré kieh¢i nez jiné, vSechny
vSak Celi riznym hrozbam, antropogennim (zptisobenym ¢lovékem), pfirodnim nebo obojim, mnohé

Z nich jsou pak kriticky ohroZené.

Nicivé piirodni jevy se v pfirodé¢ samoziejmée objevovaly od samého pocatku. Pozary na rozhlehlych
travnatych planich a v lesich zplsobené zisahem blesku, jsou kazdoro¢nim dikazem. Spoust
dokaZou napéchat hurikédny 1 feky, kdyZz se rozvodni. Boutkové rdzy mohou vyvolat zéplavy moiskou
vodou a proménit sladkovodni moktad na slanou oblast. Pfed 66 miliony let zptsobil dopad asteroidu
Chicxulub v Mexiku katastrofu, kdyz oblak prachu vznikly po dopadu zamezil slune¢nimu zareni
proniknout na zemsky povrch. Rostliny nemohly provadét fotosyntézu a mnoho druhli, véetné

dinosaurti vyhynulo.
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Ani vliv ¢lovéka na pfirodu neni problémem jen posledni doby. Lidé ménili raz pifirodni krajiny od
samého pocatku. Napiiklad odlesnovani neni jevem moderni doby. Jiz pted tisici lety dochdzelo
Vv Evropé¢ kvuli zeméd€lstvi a vzniku novych staveb k odstrafiovani lesti, podobné se tak dé¢lo

i v Severni Americe.

Nicmén¢ dopad moderniho zivota lidi na zivotni prostfedi nemé obdoby. Za poslednich 200 let lidska
populace prudce vzrostla. Rychle rostla mésta, rozvijel se primysl zalozeny na tézb¢ fosilnich paliv
a surovin, stoupala poptavka po zeméedé€lskych produktech. Bylo tfeba uzivit vice lidi, reagovat na

konflikty a valky. To vSe si nyni vybira svou dan ve svété piirody.
Kiehké ekoregiony

Ekoregion je pojem, kterym se v soucasnosti oznacuje hlavni typ pfirozeného prostfedi na Zemi. Je
mens$i nez biom s podrobnéjsim métitkem biodiverzity. Ekoregiony jsou definovany jako rozsahlé
plochy pevniny nebo vody =zahrnujici zemépisn€é odlisSny mix zivociSnych druhil, pfirodni
spoleCenstvi a podminky pro Zivotni prostiedi. Jsou tak oznacovany naptiklad pousté a tropické
destné pralesy, jehlicnaté lesy mirného pasu, jezera, mangrovové baziny a koralové utesy. Ze

jmenovanych celi nejvétSimu ohroZeni ze strany ¢lovéka praveé koralové ttesy a tropické destné lesy.

John Muir

John Muir, narozen ve Skotsku roku 1838, si lasku k pfirodé¢ vypéstoval jiz od détstvi.
V 11 letech se se svou rodinou prest€éhoval do Wisconsinu. Roku 1867 pfiSel docasné béhem
nehody o zrak, poté vSak vidél svét tzv. ,,v novém svétle®. JakoZzto kvalifikovany botanik, geolog
a glaciolog navstivil Muir v roce 1868 Yosemitské udoli v Kalifornii. Rozhodl se zachovat jeho
puvodni raz a ochranit ho pfed pohromou ovci domacich, které oznacoval jako ,kobylky
s kopyty*“. Roku 1903 vzal na prohlidku Yosemitského udoli prezidenta Theodora Roosevelta.
Tato tfidenni exkurze poté inspirovala Roosevelta k vytvoreni Lesni sluzby Spojenych stath
(USFS) a vroce 1916 k zalozeni Narodni komise pro ochranu ptirody (National Conservation
Commission). Az do své smrti roku 1914 Muir bojoval za ochranu tuzemi okolo hory Mount

Rainier, které se stalo v roce 1899 narodnim parkem.
Vyznamna dila

1874 Studie Sierry
1901 Nase narodni parky
1911 Mé prvni léto v Siefe Nevade
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Yosemitsky narodni park byl vytvofen roku 1890, diky snaze Johna Muira. Park je vyznamny

svymi ledovci, vodopady a zulovymi skalnimi utvary, jako je naptiklad monolit zvany El Capitan.
Odstranovani deStnych pralesi

Navzdory tomu, ze desStné pralesy pokryvaji pouze 6 % zemského povrchu, ptfedstavuji nejveétsi
biomasu suchozemského ekoregionu a jsou domovem pro 80 % suchozemskych zivocichii. Kazdym
rokem je zni¢eno 140 000 km2 (54 000 mil2) tropickych destnych lest, coz se rovna zni¢eni jednoho
fotbalového hiisté za vtefinu. Vytézené dievo se spotiebovava jako palivo ¢i jako stavebni material

a diivodem teéZby je rozsifovani silnic, vznik novych sidel a zemédé&lskych oblasti.

Z celosvétového hlediska jsou nejohrozenéjSimi deStnymi pralesy ty v zapadni Africe, centralni
Americe a jihovychodni Asii. Ve skutecnosti ptezije pouze 30 % nizinného destného lesa na Borneu.
Destné pralesy v Amazonské panvi, které tvofi témét jednu tfetinu z jejich celkového poctu, jsou

kaceny kviili zemédé€lstvi a ranctm.

Jakmile za¢nou byt lesy odstranovany, problém se rychle zhorSuje. Pokud pr$i na zalesnénou stran,
absorbuje vétsinu vlhkosti vegetace. Pokud je svah odlesnén, spadlé srazky zplsobuji erozi pudy,
které je tim padem neurodnd a neni mozné, aby na ni znovu rostla vegetace. Diisledkem jsou potoky
odtékajiciho bahna do fek a jezer a nasledné thyny ryb. ZvySuje se také riziko povodni. Odstrafiovani
jakychkoliv lesi sniZzuje schopnost rostlin absorbovat sklenikovy plyn oxid uhli€ity, coZ pfispiva ke

zrychleni klimatickych zmén.

Ptirodni faktory ovliviiuji pfirozené Lidska c¢innost ovliviiuje pfirozené
prostiedi. prostiedi.
Mezi ptirodni vlivy patii: bouiky, povodné, Mezi antropogenni vlivy patfi: odstrafiovani
nekontrolovatelné pozary, sopecna ¢innost, lesti, méstské aglomerace, dilni primysl,
a dokonce 1 roje meteord. industrializace, zneciSténi a valky.
Ptirozené prostiedi se tak stdva ohroZenym.

Ztrata koralovych ttesu

Piestoze jsou koralové utesy dilezitymi ekoregiony, jsou velmi ohroZeny. Zivi kolem 25 %
moiskych druhi na planeté a jsou "Skolkou" pro miliardy ryb. V ohrozeni jsou az dvé tietiny korala
z celého svéta, ztoho az Ctvrtina znich je jiz pravdépodobné nenavratné poskozena. Nejvétsi
hrozbou pro koralové tutesy je zvySena kyselost prostiedi zpiisobend vétsi absorpci CO2 z atmosféry.
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Tato zména zabranuje mnoha motskym zivocichiim vyuzit schopnost koralil vytvaret jejich schranky,
a navic zpisobuje béleni koralt, coz je krok k jejich vyhynuti. Koralové utesy jsou navic ni¢eny
kvili nadmérnému rybolovu, a to zejména kviili pouzivani kyanidovych a vybusnych prostfedkl pfi
vylovech ¢i vle¢nych rybarskych sitich na dnech. Usazeniny vzniklé v disledku lidské ¢innosti na
pobiezi blokuji dopad slune¢nich paprski, které koraly pottebuji. Chemické znecisténi, tézba korali

a bezohledny turismus to vSe se stava pfitézi pro takto citlivé pfirozené prostiedi.

Palmy olejné jsou v Indonésii a Malajsii vysazovany ve velkém. Je to jeden z hlavnich faktort

odlesniovani v této oblasti.
Rozsahly dopad

Ptirozena prostiedi jsou po celém svéte ohrozovana lidskou Cinnosti. Tropické opadavé suché lesy je
snazsi odstranit nez destné pralesy, a tak na Madagaskaru, kde byl ten typ lesa rozsifen, uz ho zbyva
méné nez 8 %. Ve své dobé se pies Stiedozapad USA rozprostirala prérie vysoké travy, dnes uz ji
zbyvaji pouha 3 %. Zbytek byl pfeménén na zemédelskou ptdu. Rozsédhlé mokiady byly vycerpany
z divodu zemédé@lstvi a vystavby mést, ¢ast jich byla nendvratné zni¢ena znecisténim. Vyplavené
Ziviny ze zemé&délskych hnojiv zneéistily mnoho jezer a fek. Prilivové zony jsou v mnoha zemich
zneCiStény kvuli stavbam pfistavll. Stavby na pobiezi zplsobily ztratu 35 % mangrovovych baZin.
V tropickém a subtropickém pasu se z odhadovanych 9 milioni km2 (3,5 miliént ¢tverenich mil)
sezoénn¢ travnatych plani a kfovisek preménily pastviny kviilli domacim zvifatim, zejména kozam, na
poust’.

Mokrady a prilivové zény jsou dillezité pro moiské obratlovce a st¢thovavé moiské ptaky. V mnoha

¢astech svéta jsou tyto oblasti zniceny kvuli primyslu a piistaviim.
Zastaveni poklesu

Zanik téchto piirozenych ptirodnich mist neznamend jen ztratu krasy pfirody a jeji biodiverzity,
nybrz i vytvaii zna¢né problémy pro lidi. Je méné kvalitni vody, vyCerpavaji se zdroje ryb, snizuje se
pocet opylovact, roste pocet povodni z divodu vysoké hladiny odtékajici destové vody a ptibyvaji
sklenikové plyny. Ochrana je ted’ na prvnim misté a ekologové se snazi pfijit na nejlepsi zplisob.

Ptipadna opatfeni zdvisi na situaci a na rozsahu poskozenych oblasti. Moznosti jsou razné od
vytvofeni chranénych rezervaci nebo tzv. ,koridori* az ke spojeni poskozenych oblasti, ve kterych

dojde k planovité obnové ztraceného piirozeného prostiedi. Nalezeni udrzitelnych zdroji paliva

a stavebniho dfeva pro ty, ktefi jsou jinak zavisli na dievé z lesa, je stejné tak dualezité¢ jako zakaz
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obchodu s tvrdym dievem z destnych lesd. S ohledem na to, Zze dopad niCeni téchto pfirozenych

oblasti je celosvétovy, jsou diilezité v tomto sméru mezinarodni dohody a spoluprace.

,,P1 prochazce ptirodou ¢loveék ziska mnohem vice nez potiebuje,” John Muir.

Chranéné oblasti

Narodni parky, oblasti divociny, pfirodni rezervace, mista zvlastniho védeckého zajmu (SSSIs)
jsou vSechny typy chranénych oblasti. Zasahovani do pfirodniho prostiedi je v téchto oblastech
zakézano nebo néjakym pravnim rdmcem omezeno. Pokryvaji urcitou ¢ast pevniny ¢i mofe,
avsak co do velikosti a urovné ochrany se lisi. Stale je chranéno pouze néco malo pies 10 %
zemské pudy a jen 1,7 % oceanl. PrestoZe jsou moiské rezervace nezbytné, musi se mistni

a narodni vlady shodnout v klicovych oblastech, naptiklad v pravech na rybolov.

Nejvetsi chranéna oblast na Zemi, Marae Moana, pokryva 2 miliony km2 (772 000 mil2) kolem
Cookovych ostrovl v Pacifickém ocednu. Je domovem pro motské zelvy, nejméné 136 druht
korali a 21 druhii velryb a delfind. Nejvétsi pevninskou rezervaci je narodni park

Severovychodni Gronsko, ktery pokryva témét 1 milion km2 (380 000 mil2) ledu a tundra.

ey

PiZmoni jsou arkticka zvitata zijici ve stadech, jejichz pocet se znacné snizil v 19. stoleti kvili

lovu. Dnes Ziji v rezervacich na AljaSce, v Norsku a na Sibifi.

SLEDUJEME ZACATKY RYCHLE SE MENICi PLANETY
KEELINGOVA KRIVKA

V SOUVISLOSTECH

KLICOVA POSTAVA: Charles Keeling (1928-2005)

PRED

1896 Svédsky chemik, Svante Arrhenius, je prvnim, kdo odhaduje miru atmosférického CO2, ktera

by mohla zvysit teplotu zemé.

1938 Britsky inZenyr a védec, Guy Stewart Callendar, srovnava historicka data teploty a méteni CO2

a dochazi k zavéru, ze zvyseni CO2 je zodpovédné za zahiivani atmosféry.
POTE

2002 Satelit ENVISAT Evropské kosmické agentury zacind denn¢ produkovat az 5 000 hodnot
sklenikovych plyni.
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2014 Orbitalni uhlikova observatof od NASA generuje denné¢ 100 000 pfesnych méteni.

Keelingova kfivka, pojmenovéna po americkém védci Charlesovi Keelingovi, ukazuje denni
zaznamy hladiny oxidu uhli¢itého (CO2) v zemské atmosféie, méfeného v jednotkach ppm (Castice
na jeden milion) podle objemu, v sériich datovanych zpatky az do roku 1958. Ukazuje dvé véci:
ptirozené sezonni dychdni Zemée a nartst hladiny CO2 v atmosféte v prubchu let. Atmosféricky CO2
zadrzuje teplo v zemské atmosfére. VEtsi mnozstvi molekul CO2 a dalSich sklenikovych plynii vSak

zpusobuje zadrzeni vice tepla, coz vede k celkovému zvysSeni teploty a svétové zméné klimatu.

,»Poprvé jsme byli svédky toho, jak pfiroda v 1ét¢ odebird CO2 ze vzduchu pro rust rostlin a kazdou
nasledujici zimu jej vraci,” Charles Keeling.

Méreni urovné CO2

Od pocatku primyslové revoluce na konci 18. stoleti mé lidskéd ¢innost vliv na nartst emisi CO2
v ovzdusi. Dlivodem je predev§sim spalovani fosilnich paliv, odstranovani lest kvili zemédélstvi
a kultivace pudy, coz ma za nasledek ubytek vegetace, ktera je schopna absorbovat CO2 v prub&hu

fotosyntézy. Mnoho védci diive zastdvalo nazor, Ze nadbytek CO2 by mohl byt vstiebavan oceany.

Nektefi s tim nesouhlasili, avSak dikazii bylo malo pro obé€ tvrzeni.

Charles Keeling nebyl prvni, kdo objevil spojitost mezi oteplovanim atmosféry a emisemi CO2.
I dalsi védei méftili koncentraci tohoto plynu v ovzdusi, ale pfisli pouze s ,,momentkami‘ v Case nez
s dlouhodobymi zaznamy dat. Keeling si uvédomoval, ze je nutné k prokazani této spojitosti doloZit
dlouhodobé;jsi studii. V roce 1956 nastoupil na misto ve spolecnosti Scripps (Scripps Institution of
Oceanography) v San Diegu v Kalifornii a ziskal finan¢ni zdroje pro zaloZeni monitorovacich stanic
CO2 ve 3 000 km vzdalenych lokacich na Mauna Loa na Havaji a na jiznim polu. V roce 1960 si byl

Keeling jisty, Ze mé dostatek zdznami pro zji$téni ro¢nich narasti.

Mauna Loa na Havaji je idealnim mistem pro atmosférickou vyzkumnou stanici. Vysoka nadmotska
vyska a vzdélend lokace vulkdnu totiz zajiStuji, ze zdejSi ovzdusi je neovlivnéné lidskou c¢innosti

nebo vegetaci.
Sezénni zmény

PrestoZe financovani méfeni na jiznim p6lu skoncilo v roce 1964, Mauna Loa podava data od roku
1958 1 nadale. Meéfeni zakreslené do grafu se stalo zndmym pod nazvem Keelingova kiivka.

Ve skute¢nosti to je série roCnich kiivek, které¢ znazornuji sezénni zmeény. JelikoZ si nova vegetace
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béhem jara a 1éta bere z atmosféry vice CO2, celkova koncentrace plynu se na severni polokouli
snizuje. V zafi dosahuje nizké hodnoty. Jakmile vSak listy na podzim na severni polokouli opadaji
a snizi se tak i proces fotosyntézy, kiivka se zvysi. Protoze vétSina vegetativni pokryvky Zeme je na

severu, jizni polokoule svou ztratu vegetace kompenzovat nedokaze.

Podle starych vzduchovych bublin v polarnim ledu vime, Ze béhem poslednich 11 000 let primérna
koncentrace CO2 byla 275-285 ppm, avsak od poloviny 19. stoleti prudce vzrostla. V roce 1958 bylo
naméfeno 316 ppm. Vyse CO2 v ovzdusi kazdy rok stabilné€ rostla rychlosti 1,3-1,4 ppm az do
poloviny 70. let 20. stoleti, poté se rychlost zvysila o 2 ppm. Na jafe roku 2018 dosahla troven
koncentrace CO2 411 ppm, coz je témé&f 1,5krat vétsi mnozstvi, nez bylo pied nastupem prumyslové

revoluce.

Mauna Loa CO: record
(1958-2015)

ol Keelingova krivka stabiln¢ rostouci tirovn¢ CO?2 je zakreslena v grafu, ktery

0 nam ukazuje vysledky souvislého sledovani atmosférického CO2 na Mauna

CO:concentration (ppmv)

Loa na Havaji.

1960 1970 1980 1990 2000 2010

Years

Analyza CO2 v ledovych ¢epicich

Védci dokaZzou zméfit koncentraci oxidu uhli¢itého v minulosti pomoci dochovanych
vzduchovych kapes v ledovych piikrovech na Antarktidé a v Gronsku. Tento dikaz ukazuje, Ze
existuje n€kolik cykld variant z poslednich 400 000 let. Pohybuji se v rozmezi od niz§ich hodnot
nejtvrdsiho zalednéni — kdyz se ledovec tvofil — po vys§i hodnoty béhem vétsiho tepla, obdobi
mezi dvéma zalednénimi interglacial. Nartst od zacatku pramyslové revoluce odpovida
primérné globalni teploté. Stoupa o 0,07 °C (0,13 °F) za desetileti od roku 1880 a o 0,17 °C
(0,31 °F) za desetileti od roku 1970.

Mezivladni panel pro zménu klimatu (IPCC) varuje, Ze pokud svétové vlady znacné nezredukuji
emise sklenikovych plynti, do roku 2100, primémé teplota by mohla byt
0 4,3 °C (7,7 °F) vyssi nez pred primyslovou revoluci. Takovy nariist by znamenal jak zna¢né
zvySeni motské hladiny, tak extrémné&j$i pocasi, které by pro lidi znamenalo nutnost opustit

nékteré oblasti svéta.

Bubliny v jadru ledu poskytuji vzorek atmosféry z minulych stoleti. Pfirodovédci méii

zachyceny CO2 ve vzduchovych bublinéch.
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NA PREDIVO ZIVOTA BYLA VRZENA CHEMICKA NALOZ
PESTICIDY A JEJICH DUSLEDKY

V SOUVISLOSTECH

KLICOVA POSTAVA: Rachel Carsonova (1907-1964)

PRED

1854 Kniha Walden aneb Zivot v lesich od Henryho Davida Thoreau popisuje socialni experiment

a to, jak zit jednoduchy Zivot v souladu s pfirodou. Je povazovana za inspiraci pro ekologické hnuti.

1949 Obrazky z chatrée a rozmanité poznamky (Sand County Almanac) je kniha od Alda Leopolda,

ktery ptichazi s teorii hlubinné ekologie harmonického zivota lidi se zemi.

POTE

1970 USA zaklad4d Agenturu pro ochranu zivotniho prostiedi (EPA).

1989 Kniha Konec prirody od Billa McKibbena poukazuje na nebezpeci globalniho oteplovani.

2006 Dokument Neprijemnd pravda zaznamenava snahy byvalého vice prezidenta Al Gore, ktery se

snazi vzdélavat vetejnost v problematice klimatickych zmén.

Roku 1962 byla vydana kniha Tiché jaro. Tato kniha se stala jednou z nejuznavanéjSich
a nejvlivnéjSich knih o ekologii. Ziskala si velkou pozornost vetejnosti. Donutila jednat zacinajici
konzervativni hnuti a vynutila legislativni zmény. Tim nejvyznamnéj$im vSak pravdépodobné je to,
Ze bojovala za pravo vefejnosti znat chyby, kterych se dopustili mocni, a pfinutit je tato pochybeni

vetfejné vysvétlit a prevzit tak 1 za né odpoveédnost.

Nicméné autorka tohoto prilomového dila méla daleko od typického ,.eko-bojovnika®, jak ji lidé
zacali po vydani prvni knihy nazyvat. Naopak, Rachel Carsonovad byla tichd, studovand Zena
s magisterskym titulem v zoologii a dvacetiletou praxi vodni biolozky ve Spojenych statech. Byla to
predevsim vyjimecna spisovatelka schopna spojit védecka fakta s poutavym vypravénim.

Umirajici Zivot ve volné prirodé

Tiché jaro, stejné jako vétsina vyznamnych a vlivnych praci, zac¢alo osobni zkusenosti. V lednu roku
1958 poslala Olga Huckinsovd své kamarddce Carsonové dopis, ktery se nejprve pokousela

publikovat v deniku Boston Herald. Psala v ném o vzdusném rozprasovani smési topnych olejt

a chemické slouc¢eniné DDT (dichlordifenyltrichloreathan), ktera se objevila v blizkosti jeji malé
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rezervace pro ptactvo v Michiganu. Réno po rozprasovani nasla Huckinsovd na svém pozemku
nékolik mrtvych ptakl, napsala to Carsonova a doufala, Ze ta bude znat ve Washingtonu n¢koho, kdo
by pristimu rozprasovani zabranil. Carsonova byla poboufend a odhodlana pomoci. Vice nez deset let
si uvédomovala problémy, které zptisobovalo bezmyslenkovité rozpraSovani DDT, a kterymi bylo
zabijeni divoké ptirody. Carsonova okamzité kontaktovala editora ¢asopisu New Yorker E. D. Whita
a navrhla mu téma na c¢lanek do jeho casopisu, ktery by se tykal vzristajictho znepokojeni
souvisejiciho se syntetickymi pesticidy a jejich dopadem na necilové organismy. Editor ji navrhl, aby
Clanek napsala ona sama. Carsonova tak neochotné zacala vyzkum o tom, co zpocatku nazyvala

,kniha o jedech®. Ta nésledn¢ otiasla svétem.

Rozprasovani insekticidu jako je DDT ve vnitinich ¢i venkovnich prostorach bylo — a na nékterych

mistech stale je — Castd metoda k hubeni komart, které pfenaseji maldarii.

Rachel Carsonova

Narozena roku 1907, Rachel Carsonova vyrostla na farm¢ v Pensylvanii, kde si vypéstovala lasku
k pfirodé. Vyhrala stipendium na vysokou $kolu pro Zeny v Pensylvanii a pozd&ji obdrzela
magistersky titul v zoologii. Carsonova, ktera vyriistala ve vnitrozemi, snila o oceanu. Jeji
dlouhodoba vasen ji ptivedla k vysnéné praci — zacala pracovat jako vodni biolozka v organizaci

Americka sluzba pro ryby a divokou zvéi (US Fish and Wildlife Service).

Carsonova napsala a publikovala mnoho edukativnich brozur, a nakonec se stala $éf editorkou
pro Americkou sluzbu pro ryby a divokou zvér. Od roku 1941 psala knihy o moiské biologii,
zejména pak More kolem nas. Tato kniha vyhrala Néarodni kniZni cenu a stala se narodnim
bestsellerem. Tento Gspéch Carsonové umoznil vénovat se psani na plny uvazek, a tak roku 1958
zaCala pracovat na Tichém jaru. V roce 1960 ji byla diagnostikovana rakovina prsu a roku 1964

pak zemfela.

Vyznamna dila

1941 Pod morskym vankem
1951 More kolem ndas

1955 Okraj more

1962 Tiché jaro
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Chemicka budoucnost

Dopad knihy Tiché jaro musi byt vniman na pozadi doby, ve které byla publikovana. Prestoze
akademici a védci vyjadfovali své obavy ohledn¢ syntetickych pesticidii, vefejnost o tomto problému

nic netusila.

Syntetické pesticidy se pouzivaly jiz od 20. let 20. stoleti, avSak beéhem 2. svétové vélky se jejich
pouziti v dasledku vojenského vyzkumu zna¢né rozsifilo. V padesatych letech 20. stoleti panovala
piedstava, ze by tyto latky mohly vyiesit svétové problémy hladomoru zneskodnénim sktdci, ktefi
ni¢ili urodu a ptenadseli nemoci. Reklamni kampané chemickych gigantl jako je Spole¢nost Union
Carbide, DuPont, Mobil a Shell rozsitily tuto novinku mezi Siroké publikum. Cilem Tichého jara tak
bylo zpochybnit zavedené dogma tvrzenim, ze takzvany védecky pokrok zazivany v povalecné

Americe si vybere obrovskou daii na zivotnim prostredi.

Neblaze proslulym pesticidem spojovanym praveé s Tichym jarem bylo DDT. Poprvé bylo vyrobeno
na konci 19. stoleti. V roce 1939 si Svycarsky chemik Paul Hermann Miiller uvédomil, ze by diky
svym vlastnostem tzv. nervového jedu, mohl byt ve velkém métitku pouzit pro zabijeni hmyzu. To se
stalo béhem druhé svétové valky, kdy jeho prostiednictvim dochdzelo k hubeni hmyzu, ktery nicil

zivotng dilezité plodiny, ptipadné pienaSel malarii, tyfus ¢i horecku dengue.

DDT bylo levné, jednoduché na vyrobu, vysoce efektivni a zprvu to vypadalo, Ze Zadnou hrozbu pro
lidstvo nepfedstavuje. Po valce zistaly bohaté zasoby chemikalii, a tak bylo celkem pochopitelné
jejich pouziti v zeméd€lstvi. Farmati vnimali DDT jako vSelék, a tak ho spokojené rozprasovali na
svou urodu, vétSinou bez toho, aniz by pouZili respiratory nebo ochranné obleky. Toxicitu této

nebezpecné chemické slouceniny si vilbec neuvédomovali.

Nasledné byla pouzivana celd fada syntetickych agrochemikalii, jako naptiklad aldrin, dieldrin,
endrin, parahtion, malathion, captan a 2,4-D. Ve spojeni s hnojivy vyrobenymi z ptebytku dusiku,
ktery uz vté dob¢é nebyl zapotiebi k vyrobé vybusnin, umoznily tyto chemikalie velky rozvoj
farmarstvi. Béhem roku 1952 tak zapocala éra chemikalii, vzniklo pfiblizn¢ 10 000 novych

pesticidovych produkti, které posléze schvalilo Ministerstvo zeméd¢€lstvi v USA (USDA).

,Nikdo od té doby (Tichého jara) by nebyl schopny proddvat zneciSténi jako nezbytnou soucast

pokroku tak snadno,* H. Patricia Hynesova.

31



DDT se nerozklada DDT je rozpustny DDT je Sirokospektralni jed, ktery

snadno. V tucich a hromadi se zasahuje nejen cilové skudce, ale také
V tuku téle zvirat. jiny hmyz, ryby, savce a ptactvo.
DDT se miize §iFit na DDT zpusobuje trvalé
velkou vzdalenost poskozeni skrz potravni
V horni ¢asti Fetézec.
Staly jed

DDT (dichlordifenyltrichlorethan) patfi do skupiny organochloridovych pesticidi. Pro hmyz je
tato latka smrtelnd jiz pti kontaktu s jeho nervovou soustavou. Jedna se o slouceninu rozpustnou
Vv tucich. Uklada se v tkanich zivoc€icht, ktefi s ni pfijdou do styku piimo ¢i prostfednictvim
kontaminované potravy. Nahromadéni vétSitho mnozstvi této latky v télesném tuku vede k tomu,

Ze se latka stava jedovatou

DDT se tak siii potravnim fetézcem. Lidé mu jsou Casto vystavovani a v jejich téle plisobi otravu.
Zatimco V piirodé je malé mnozstvi této latky zanedbatelné, u ¢lovéka muze zptsobit rakovinu,
neplodnost, potraty ¢i cukrovku. Dnes uz je tato latka v zapadnich zemich zak4zana, nicméné

studie, které provedlo v letech 2003-2004 Centrum pro kontrolu nemoci v Americe, ukazuji, ze

DDT ¢i DDE, latka vznikla jeho rozpadem, se vyskytuje az v 99 % v krvi testovanych lidi.

»Rozprasovani, bezhlavé jako tomu bylo u DDT, mize poskodit ekonomiku pfirody... Devadesat
procent veskerého hmyzu je neskodnych a pokud budou zabity, dojde k okamzité nerovnovaze,*

Edwin Way Teale.

Organismy na vrcholu potravniho fFetézce trpi dopadem DDT nejvice. V producentech se
vyskytuje pouze 0,04 ppm (Castic na jeden milion) jedu, ale s kazdou skupinou vyse v potravnim
fetézci koncentrace roste. NeZ se dostaneme k tercidlnim konzumentim, koncentrace je tak vysoka,
Ze ma jedovaté Ucinky.
ZvySovani povédomi

Carsonova nebyla prvni, kdo si uvédomoval skodlivy dopad DDT. Na mozné naruseni rovnovahy
ptirody v duasledku rozprasovani DDT upozornioval jiz naptiklad spisovatel Edwin Way Teale. V roce
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1945 vyzival k obezfetnosti pti pouzivani DDT také Dr. Clarence Cottam, feditel Americkych sluzeb
pro ryby a divokou zvét (FWS). Poukazoval na nedostate¢nou znalost jeho dopadu na prostiedi.
Nasledujici rok pak v ¢asopisu Americkd asociace vefejného zdravi vysel ¢lanek od Freda Bishopa,

ktery zduraziuje, zZe se latka DDT nesmi dostat do potravin ¢i vstiebavat organismem nahodné.

Postupné se timto tématem zabyvaji dalSi védecké studie a reportdze. Naptiklad v roce 1945
zvetejnila americkd vlada studii o vyskytu DDT v kravském mléce zplisobeném rozprasovanim
chemikalii pfi hnojeni. Bylo doporuceno, aby zemédélci pouzivali pti hubeni much a vsi skotu
v Americkych sluzbach pro ryby a divokou zvér (FWS) méla Carsonova ptistup k mnoha ¢lanktm,

které povazovala za velmi zneklidiujici.

Jelikoz byl vyzkum roztrouseny a béZnému Ctenafi nedostupny, rozhodla se Carsonova shromazdit
veskeré materidly, které se ji podafilo najit, a pfedstavit je zplisobem, kterému by porozuméla i laicka
vetejnost. Soubézné s tim, jak pokracovala jeji prace na Tichém jaru, citila moralni odpoveédnost
dostupné informace zvetejnit. Nejenze poukazovala na zdokumentovana rizika bezhlavého uzivani
pesticidl, ale odvazila se i tvrdit, Ze spolecnosti upfednostiiovaly zisk ptfed lidskym zdravim,
a dokonce obvinila vlddu, Ze snimi spolupracovala, at’ uz Umysln€, nebo netimyslné tim, ze

nedokazala efektivné fidit pramysl.

Odpoved amerického chemického primyslu byla predvidatelnd. Dotéené spoleCnosti chtély na
Carsonovou, jeji vydavatele i na ¢asopis New Yorker, ktery na pokracovani vydaval jeji knihu, podat
zalobu, s ¢imz vSak Carsonova pocitala. Védela, ze zastupci chemického primyslu budou knihu
povazovat za kontroverzni a ohrozujici. Z toho diivodu Carsonova nejenze velmi peclive

zaznamenavala svilj vyzkum, ale také si ho nechala pfezkoumat jinymi védci a experty.

Zaloba proti ni byla zamitnuta, a proto chemické spoleénosti proti ni zahajily kampat, ktera méla
poskodit jeji reputaci. Snizily se az k osobnim urdzkam, kdy popisovaly Carsonovou jako hysterickou
milovnici kocek, kterd ani neni schopnd napsat knihu. Tato oc€erfiujici kampan vSak méla zcela
opacny ucinek. Prodej knihy Tiché jaro se diky ni zvysil.

,Nem¢ly by byt nazyvany insekticidy, ale biocidy,” Rachel Carsonova.

Nova politicka opatreni

Zjisténi Carsonové podpofili vyznamni védci. Americky prezident John F. Kennedy ji v roce 1963
vyzval, aby svédc¢ila pfed Kongresovym vyborem. Carsonova pozadovala nova politicka opatteni pro

zajiSténi ochrany ptirody. Komise pak zvefejnila zpravu ,,PouZivani pesticidi®, kterd znaéné

33



podpofila prodej jeji knihy. Aktivisté, které Carsonova inspirovala, ovliviiovali vladu az do roku
1972. Deset let poté, co byla vydana kniha Tiché jaro, bylo pouziti DDT ve Spojenych statech
zakazano. Zakazaly ho 1 dalsi zemé, avSak nékteré ho dovolily vyuzivat pro hubeni komard.

vvvvvv

velmocem a vlade silu vzdélané vetejnosti.

Poté, co bylo DDT v mnoha zemich zakdzano, zacala riist populace motskych orli, kterd od 40. let
20. stoleti zna¢né poklesla. Moisti orli se totiz zivili drobnymi zivocichy, které DDT neptiznive

ovliviovalo.

,Clovék je soucasti ptirody a jeho valka proti piirodé je nevyhnutelné valka proti sama sobg,

Rachel Carsonova.

DLOUHA CESTA OD OBJEVU K POLITICKE AKCI
KYSELY DEST

V SOUVISLOSTECH

KLICOVA POSTAVA: Gene Likens (1935-)

PRED

1667 John Evelyn, anglicky kronikaf, zaznamenava dopady zhoubného ucinku znecisténého ovzdusi

ve méstech na vapenci a mramoru.

1852 Robert Angus Smith, britsky chemik, tvrdi, Ze primyslova znecisténi zplsobuji kyselé deste,
které nasledné nic¢i budovy. Je prvni, kdo pouziva termin , kysely dést™.

POTE

1980 Kongres USA schvaluje Zakon o kyselém desti (the Acid Deposition Act) a zavazuje se

k rozsahlému vyzkumu kyselého desté po dobu 18 let.

1990 Dodatek k Zakonu o Ccistém ovzdusi (schvalen roku 1963) stanovuje systém, ktery ma

kontrolovat emise oxidu sifi¢itého a oxidu dusiku.

Vliv kyselého desté byl zaznamenan jiz v 17. stoleti v Anglii a v 19. stoleti v Norsku. Tento fenomén
byl vSak pln¢ pochopen az po podrobném vyzkumu, kterému se vénoval americky ekolog Gene

Likens na venkové v New Hampshire.
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Likens se zabyval sladkovodni ekologii. Od roku 1963 se svym tymem pozoroval vztah mezi
kvalitou vody a formami zivota v povodi kolem lesa Hubbard Brook. Zjistili, Zze se v destovych
srazkach vyskytuje neobvykle vysokd koncentrace kyselin. Kyselost se méii v pH (,,potencial
vodiku®), rozsah stupnice je od 0 (nejkyselejsi) do 14 (zédsadité) a 7 oznacuje neutralni prostiedi.
Rybam a jinym vodnim zivo¢ichiim se nejvice dafi ve vodach s hodnotou pohybujici se mezi 6-8 pH,
nicméné Likens naméfil hodnotu 4 pH. To je pro ryby, zaby a hmyz pfili§ kyselé prostiedi. V oblasti
New England nainstaloval monitorovaci zafizeni, diky nimz poté zjistil, ze kysely dést’ a sn¢hové
piehanky se vyskytuji pfevazné v husté obydlenych oblastech a v severovychodnich statech s tézkym
pramyslem. Diky systematické praci se mu podafilo presvéd¢it americkou vladu, aby schvalila

zakony o kontrole chemickych emisi, které jsou pricinou vzniku kyselého desté.

Kysely dést’ poskozoval kamenné pamatky jiz pted sto lety, tedy ddvno ptfedtim, nezZ se o tomto

fenoménu védé€lo. Ptikladem je socha na hibitové kostela sv. Petra a Pavla v Krakové v Polsku.
Diisledky kyselého deSté

Pti spalovani fosilnich paliv v elektrarnach a tovarnach, vychazi z komint do ovzdusi oxid sificity
(SO2) a oxid dusiku. Tyto plyny se Sifi v nizsi atmosféfe. Reaguji zde s vodou a vznika ziedéna
kyselina sirova (H2SO4) a kyselina dusi¢na (HNO3). Ob¢ slabé kyseliny pak padaji stejné jako dést’
do fek a jezer a vytvareji v nich kysel¢ prostiedi. ZvySena kyselost mé vliv jak na Zivocichy, tak na
vegetaci. Vymiraji vodni $neci, jikry maji potize s lihnutim a hmyz a Zaby, které se jimi zivi, umiraji.

Je pravdépodobné, Ze v jezerech se nebude vyskytovat Zadna forma Zivota.
,,Prozili jsme osm let popirani, ale to neni neobvyklé v otazkach zivotniho prostredi,” Gene Likens.

Zacatkem 70. let doslo ve Skandinavii k tthynu ryb v tisici tamnich jezerech. Do roku 1984 vymfely
ryby v jezerech v horach Adirondack ve stat¢ New York. Napiiklad jezero Brooktrout je nyni jiz
povazovano tzv. za mrtvé. V dasledku kyselého desté se z plidy vyplavuje hlinik, ktery je Skodlivy

a zabiji. Kyselé mraky a mlhy poskozuji rostliny a snizuji jejich schopnost fotosyntézy.
Kontrola emisi

V 70. a 80. letech kysely dést’ zniC¢il mnoho zalesnénych oblasti, v€etné oblasti na hranicich
Ceskoslovenska, Némecka a Polska nazyvané Cerny trojuhelnik. Diky Likensonovu vyzkumu doslo
po roce 1990 k zavedeni pfisngjSich opatfeni. Do komind tovaren byly uspé$né umistény Cistici
systémy, které odstranuji SO2. V Americe se emise plyni snizily téméf o polovinu a v Evropé o dvé
tietiny. Do jezer a fek se zadaly vracet ryby. Nicméné ¢asti Ruska, Ciny a Indie se stale potykaji

s problémem kyselé¢ho desté.
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Fosilni paliva, spalena v pramyslu, Tyto plyny reaguji Vv atmosféfe

vypoustéji do vzduchu oxid sifi¢itya | — svodou za vzniku kyseliny sirové
oxid dusiku. a kyseliny dusi¢né.
—
Rostliny a Zivocichové nemohou Zit Tyto kyseliny se stejné jako dést
v kyselych vodach a vymiraji. > dostavaji do jezer a fek a ovliviuji
pH vody.
Gene Likens

Likens se narodil roku 1935 v Indian&. Poté, co vystudoval na univerzité zoologii, byl jmenovany
do funkce asisten¢niho profesora na vysoké Skole Darmouth v New Hampshire. Roku 1963 se
svymi kolegy F. Herbertem Bormannem, Noye Johnsonem a Robertem Piercem zah4jil podrobny
vyzkum vody, mineralt a forem Zivota v povodi Hubbard Brook. Roku 1968 se ze svych studii
dozvida o Sirokém vyskytu kyselych desthh zplisobeném emisemi z tovaren na Sttedozapadé USA.
Likensentiv vyzkum je povazovan za jeden z nejdikladnéjSich vyzkumt o tom, jak znecisténi
ovzdusi a vyuzivani ptidy ovliviiuje povodi. Jeho prace o odlesnovani, vyuziti ptidy a udrzitelnosti
vedla ke zménam v opatfeni Lesni sluzby USA. Napomohla také k upraveni dodatku Zakona

o ¢istém ovzdusi z roku 1990. Roku 2001 mu bylo udéleno Narodni vyznamenani za védu.

Vyznamna dila
1985 Ekosystémovy pristup k vodni ekologii: jezero jako zrcadlo a jeho prostredi
(An Ecosystem Approach to Aquatic Ecology: Mirror Lake and its Environment)

1991 Limnologické analyzy (Limnological Analyses)
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OMEZENY SVET MUZE UZIVIT JEN OMEZENOU POPULACI

PRELIDNEN{

V SOUVISLOSTECH

KLICOVA POSTAVA: Garrett Hardin (1915-2003)
PRED

1978 Thomas Malthus ptedpovida, ze tehdejsi soucasny rist populace vycerpa zasoby potravy do
poloviny 19. stoleti.

1833 William Forster Lloyd, britsky ekonom, ve své praci Dvé piednasky o kontrole populace (Two
Lectures on the Checks to Population) pojednava o pielidnéni. Pouziva ptikladu spole¢né zemé, ktera

je mén¢ produktivni, pokud se na ni pase moc dobytka.
POTE

1974 OSN vytvaii na konferenci v Bukuresti Ak¢ni plan pro svétové populace (UN'’s first World
Population Plan of Action)

2013 Danny Dorling, britsky socialni geograf, popisuje ve své knize Desetimiliardova populace
(Population 10 Billion), pro¢ je nepravdépodobné, ze by lidska populace méla dosdhnout takového

Cisla. Jeho tvrzeni je v rozporu s odhadem OSN.

Roku 1968 zvefejnili dva védci ve Spojenych statech hroziva varovani tykajici se prelidnéni. Ekolog
Garrett Hardin piedpovidal, Ze lidstvo brzy vycerpa pfirodni zdroje a Zivotni prostfedi bude jesté vice
poniceno. Ve své knize Tragédie obecni pudy (The Tragedy of the Commons) vyjmenovava hned
nékolik celosvétovych problémul souvisejicich s prelidnénim: poskozeni rybi populace v disledku
rozsédhlého rybafeni, vysouSeni jezer, nadmérné uzivani podzemni vody pro zavlaZovani,
odlestiovani, znecisténi ovzdusi, pidy a moii a vyhynuti druhi. Sdm Hardin navrhl k problému
prelidnéni kontroverzni feSeni. Tvrdil, Ze by vlada neméla poskytovat socialni davky tém, ktefi ma;ji
pocetné rodiny, protoze si myslel, Ze by to mohlo omezit dalsi reprodukci. Biolog Paul Ehrlich ve své
knize Populacni bomba (The Population Bomb) také navadi ke kontrole populace. Tvrdi, ze lidska

populace dosdhne takového bodu, po kterém bude nasledovat hromadné hladovéni.
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Narust a pokles

V lidskych dé&jindch rostla populace velmi pomalu. Zména nastala na zacatku primyslové revoluce,
kdy pocet lidi zacal rychle stoupat predevSim v zapadni Evropé a ve Spojenych statech. Thomas
Malthus varoval pied budoucim hladomorem. Nicméné jeho obavy se ukazaly jako ptedCasné, nebot’
produkce jidla se zvySovala rychleji, nez mnozi ptfedpokladali. Navic v novych pramyslovych
méstech klesla kvili infekénim chorobam primérna délka Zivota. Postupem Casu vSak diky lepsi
zdravotni péci, kvalitn€jsi vyzive, Cisté vode a také ukotveni prav pro délniky populace opét vzrostla.
Do roku 1924 byly na svét€ 2 miliardy lidi, do roku 1960 3 miliardy. Nejvétsi nartist populace byl

zaznamenan v rozvojovych zemich Latinské Ameriky, Afriky a jizni a vychodni Asie.

Ragpickers Court (Dvur lidi, kteri sbiraji obleceni) (1879) obrazek od Williama Allena Rogersa
zobrazuje chudou italskou ¢tvrt’ v New York City. V takto pielidnénych oblastech dochazelo k $ifeni

nemocich v chudobou zasazenych oblastech.

Riist svétové lidské populace
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Tento graf ukazuje srovnani mezi ro¢ni mirou ristu svétové lidské populace a poétem celkové

populace v absolutnich ¢islech. Data v letech po roce 2017 jsou odhad.
Zpomalena mira porodnosti

Ve 20. stoleti doslo v Evropé a v Severni Americe ke sniZeni porodnosti, a to v diisledku rozsifené
kontroly poceti, vy$s§i vzdélanosti a zaméstnanosti Zen. Tento fenomén ovliviiuje dnes cely svét.
Ptestoze celkova populace ptesahla v roce 1974 Ctyfi miliardy obyvatel, v roce 1987 pét miliard,
v roce 2000 Sest miliard a v roce 2011 jiz sedmi miliard, ro¢ni mira ristu dosahla na konci 60. let
2,5 %. Pocet lidi se stale rychle zvySuje v nékterych oblastech rozvojovych zemi, nicméné uz to neni

tak rychly narist jako diive. Svétova populace vzrostla z 6 miliard na 7 miliard za 11 let, vzrist na
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8 miliard je predpoveézen na dalSich 13 let a nasledné dalSich 25 let bude trvat nartst na 9 miliard.

Podle statistik OSN v roce 2100 dosahneme 11,2 miliard.

Navzdory zpomaleni popula¢niho riistu problémy pietrvavaji. OSN v roce 2009 varovala, ze do roku
2050 bude nutné vyprodukovat o 70 % vice jidla, aby ho bylo dostatek pro vSechny. Tim dojde ke
zvyseni narokti na zemédélskou ptdu, vodu i zdroje energie. Rist populace mize v budoucnu vést
také ke zhorSeni mnoha problémi tykajicich se Zivotniho prostiedi, jako napf. znecisténi, vySsi

procento vyskytu sklenikovych plyna v atmostéte, coz mize vést ke globalni zméné klimatu.

Politika jednoho ditéte

Do 60. let 20. stoleti podporovala Cina rodiny s vice détmi. Od roku 1949 do roku 1976 se podet
obyvatel zvysil z 540 miliond na 940 miliénd. Vlada musela zacit fesit dasledky. Roku 1978 védec
a politik, Song Jian, spo¢ital, Ze idedlni pocet lidi v Cing je mezi 650 a 700 miliény obyvatel. Jeho
odhady nésledné¢ vedly k tomu, Ze vroce 1979 &inskd vldda vydala nové nafizeni, ve kterém
omezila pocet déti v rodin€ na jedno. Toto nové natizeni bylo ptisnéji vyzadovano ve méstech nez
na venkové. V nékterych regionech bylo povoleno druhé dité, pokud prvorozend byla divka.
Ve méstech vSak Zeny, které ¢ekaly druhé dité, byly nuceny jit na potrat a v roce 1983 muselo
21 miliont Zen podstoupit sterilizaci. Natizeni bylo uvolnéno v roce 2015, nicméné vlada stale

reguluje pocet déti v roding na dvé.

Obriazek z roku 1994 sméjici se matky a dcery pro propagaci Politiky jednoho ditéte v Cing.

Mnoho narozenych hol¢i¢ek bylo opusSténo nebo zabito, aby se jejich rodi¢e mohli pokusit o syna.

ZANIK TMAVE OBLOHY

SVETELNE ZNECISTEN{

V SOUVISLOSTECH

KLICOVA POSTAVA: Franz Holker

PRED

1000 CE V muslimském Spanélsku je zavedeno prvni pouliéni osvétleni (pomoci olejovych lamp).

1792 Skotsky inzenyr, William Murdock, vynalezl plynové osvétleni, které bylo nasledné v piisti

poloving stoleti zavedeno v mnoha méstech.
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1879 Americky vynalezce, Thomas Edison, predstavuje elektrickou zarovku, s kterou se da poprvé

obchodovat.
1976 Na trh jsou uvedena svétla s vysokou svételnou ucinnosti — LED svétla.
POTE

2050 Holker a jini védci predpovidali, ze do roku 2050 dojde k narGstu celkové populace na

9 miliard a z toho duvodu se také oproti roku 2016 zdvojnasobi velikost osvétlené ¢asti Zemé.

Podle nékterych ekologii by mohlo mit svételné znecisténi — mnozstvi uméle vytvofeného svétla na
svét¢ — katastrofalni nasledky. Pod zesvétlenou oblohou Zzije kolem 80 % lidstva. Ekolog Franz
Holker spolu s dalsimi ekology v roce 2017 toto svételné znecisténi pozoroval. Diky satelitnim
datim, které méli védci k dispozici, zjistili, Ze se oblast Zemé& ovlivnénd umélym osvétlenim od roku
2012 do roku 2016 zvétSila o 9 %. Nejintenzivnéjsi osvétleni se pak vyskytuje v primyslovych

zemich Jizni Ameriky, Afriky a Asie. Roste vSak i v jiz dobie osvétlenych zemich Evropy a USA.

Mezi prvnimi, kdo si vSiml efektu svételného zneciSténi, byli astronomové. Branilo jim totiz
V pozorovani nebeskych objektli na no¢ni obloze. V roce 1988 zalozili americti astronomové, Tim
Hunter a David Crawford, na ochranu no¢ni oblohy pfed svételnym znecisténim Mezinarodni
asociaci temné oblohy. Byla to prvni organizace, ktera se timto tématem zacala zabyvat. Od té¢ doby
existuje fada studii, které zkoumaji dusledky svételného znecisténi na rostliny a zivoc¢ichy, kteti jsou
zavisli na pfirozeném cyklu stfidani svétla a tmy. Toto zneciSténi ovliviiuje také jejich Zivotné
dilezité funkce, jako je naptiklad ziskdvani potravy, spanek, ochrana pied predatory a rozmnoZovani.
Tyto studie odhaluji celou fadu $kodlivych nasledkd. Jedna z nich poukazuje na stromy v Evropé,
které rozkvétaji o tyden diive, nez tomu bylo v 90. letech 20. stoleti. MiiZe to mit vliv na obdobi, kdy
nastava rlistova faze, coz muze také znamenat, ze stromy nestihnout vcas shodit listy a plody

a rovnou se dostanou do vegetacni faze, aby zabranily ni¢ivym dopadiim zimy.
Mapa svételného znecisténi v Severni Americe (bila a Cervena barva ukazuji nejvyssi znecisténi,
¢erna barva nejmensi) ukazuje, pro¢ 99 % Americani nemuze vidét mlécnou drahu.

,»Imavé oblasti mizi zmist, na kterych se no¢ni zivoc€ichové, hmyz a rostliny ptizptisobovali

K no¢nimu zivotu ptes n¢kolik miliard let,” Franz Holker.
Zacarovany kruh
Svételné znecisténi ma neblahy ucinek i na zvirata. Naptiklad svétlo na vysokych budovach ptitahuje

migrujici ptaky, ktefi pak narazeji do vézi a do elektrického vedeni. Umélé osvétleni mize ptakiim
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poskodit imunitni systém. Studie ukazaly, ze vrabec domaci nakazeny virem zapadniho Nilu (West
Nile virus) muze byt ptenaseCem dvakrat delsi dobu, pokud je v tlumeném svétle, nez kdyz je v Gplné

tmé. Coz zdvojnasobuje i Cas, kdy se virus muze pienést na komary.

Skodlivé nasledky na zvifatech se mohou fetézovou reakci prenést i na rostliny. Mury, které svétlo
ptitahuje, se opakované pfiblizuji k umélému svétlu. Nejenze mohou zemfit vyCerpanim (protoze
svétlo nikdy nezhasne), ale také kvili vyzarovanému teplu. Navic se stavaji dosazitelnéjsi potravou

pro predatory, nebot’ jsou snaze videt.

Pokles poctu mir mé efekt na rostliny, které pomdhaji s opylovdnim, coz pak ovliviiuje
1 produkci semen. Na nekterych mistech se vynos semen snizil az o 30 %. Védci, kteti pozorovali
kvétiny na louce ve Svycarsku pod poulicnim osvétlenim zjistili, Ze nocni navstévy opylovaca se
snizily o dvé tretiny.

»Reseni je jednoduché — zhasnout zbyte¢na svétla, pouzit jen takové mnozstvi svétla, které je

nezbytné pro splnéni dané Cinnosti a zastinit veskeré osvétleni tak, aby vyzatovalo jen smérem dold,

kde je potieba,” Tim Hunter.

wv__ 7 w

Vliv svételného zneciSténi na moi'ské Zelvy

Svételné znecisténi je hlavnim problémem pro hnizdici zelvy, které potfebuji snaset vajicka na
pevninu, nebot jejich embrya potiebuji dychat vzduch skrz propustnou skotfapku. Samice
potiebuji piscitou plaz, kde je tma, aby na ni mohli klast sva vajicka. Pokud je na plazi svétlo
z turistického letoviska, pouli¢niho osvétleni nebo domd, budou hledat misto pro hnizdéni jinde.
Pokud je cely usek pobiezi osvétleny, mizou klast vajicka v méné¢ vhodném prostiedi nebo je
ulozit v mofi, kde vSak jejich potomstvo zemfe.

Tento problém muze byt divodem, pro¢ klesla populace motskych zelv. Védci véfi, ze mlad’ata se
pokud je zde svétlo umélé, které vede do vnitrozemi, mlad’ata se vydaji za nim. Ve vétSiné
ptipadl je pak prejedou dopravni prostfedky, sni predatofi nebo se zachyti v plotech. Jednim
Z feSeni je donutit lidi a podniky, aby v noci zhasinali nebo pouZzivali takova svétla, kterd jsou pro

zelvy bezpecna, tedy v podstaté neviditelna.

Milad’ata karety zelené jsou na cesté k mofi na plazi ve vyzkumné stanici ve mésté Boca del

Cielo, Mexiko.
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2.2 The commentary

2.2.1 Macro approach

The translator has chosen a book called The Ecology Book: Big Ideas Simply Explained by the
collective of authors first published in Great Britain in 2019. The book provides us with the

knowledge about life on the planet Earth.

The book is well structured and divided into nine chapters with several subchapters, which
deal with topics such as evolution, ecological processes, ecosystems, changing environment and
environmentalism. At the beginning of every chapter, there is an introduction with a timeline
capturing important events related to the particular topic. In addition to that, the authors of the book
introduce every subchapter with a key figure and their quotes and with significant events related to
the particular topic arranged by time, so the readers know the context. The book is enriched with
colourful pictures, graphs, and photos. The authors use multiple sentences, some of which were
divided in the translation process for better understanding, and special terminology which is

explained at the end of the book in the glossary.

The chapter called The Human Factor and its subchapters have served as the source text for
this bachelor thesis. The translation comprises seven subchapters focusing on the topics of pollution,
endangered animals, the Keeling Curve, the legacy of pesticides, acid rain, overpopulation, and light

pollution.

The book is targeted at readers who are interested in the field of ecology and thanks to the
glossary and clear explanations, it is easily understandable.

The purpose of the book is to make people familiar with several complex processes happening
on the planet Earth and explain them in a simple way. The authors may also want to point out the

human impact on the environment through this book with the message “Think globally, act locally.”
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2.2.2 Micro approach

2.2.2.1 Lexical level
Word formation

In linguistics, word formation is a process of creating new words. There are several methods

of word formation illustrated with examples found in the source text.

a) Derivation

Derivation, in other words affixation, is one of the major sources of obtaining new words in
language by adding affixes to a base. Prefixation is a process when a prefix is added in front of the
base and it usually occurs without changing the word class:

endangered neohrozeny
non-degradable nerozloZitelny
over-extraction nadmérné uzivany
in-depth podrobny

On the other hand, the suffixation is a process of putting a suffix behind the base, which usually

changes the grammatical function of the word i.e., word-class: (Quirk, 1985, p. 1546)

legislation legislativa
degradation upadek
movement hnuti
radiation zdareni

b) Compounding
Compounding, also called composition, is a process of putting two words together to create
a new one. Quirk states that: “Compound is a lexical unit consisting of more than one base and

functioning both grammatically and semantically as a single word.” (1985, p. 1567)

power station elektrdarna
groundwater podzemni voda
freshwater sladka voda
farmland zemeédelska piida
greenhouse sklenikovy
forecast predpovédet
wildlife divoka priroda
beach-nesting hnizdici na plazi
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¢) Conversion
Quirk defines conversion as: “Conversion is the derivational process whereby an item is

adapted or converted to a new word class without the addition of an affix.” (1985, p. 1558)
Examples of nouns from the source text created by the conversion from a verb:

to attack = an attack (uzok)

to cover =2 cover (pokryvka)

to fear = fear (obava)

to increase = increase (zvyseni)

to rise 2 rise (ndriist)
Examples of verbs from the source text created by the conversion from a noun:

turn 2 to turn (premeénit)

spot = to spot (zpozorovat)
record = to record (zaznamenat)
control 2 to control (kontrolovat)

increase = to increase (stoupat) (Kosur, H. M., 2009)

d) Abbreviation
Abbreviation is the process of shortening words. We distinguish 3 types of abbreviation:
acronyms, alphabetism and clipping; however, only examples of acronyms and alphabetism that

primarily refer to the names of institutions were found in the source text:
Acronyms are the initial letters of two or more successive words pronounces as one word.

NASA The National Aeronautics and Space Administration

- Narodni urad pro letectvi a vesmir

On the contrary, alphabetisms, which also consist of initials, are pronounced as a sequence of letters.

(Cambridge Dictionary Grammar)

DDT dichloro-diphenyl-trichloroethane dichlordifenyltrichloreathan

PCB polychlorinated biphenyl polychlorovanymi bifenyly

WHO World Health Organisation Svétova zdravotnicka organizace

IUCN International Union for Conservation of Nature  Mezindrodni unie pro ochranu prirody
WWF The World Wide Fund for Nature  Svétovy fond na ochranu prirody

EPA Environmental Protection Agency  Agentura pro ochranu zivotniho prostredi

UN  United Nations OSN Organizace spojenych narodii
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Terminology

The majority of the vocabulary covers the fields of biology, chemistry physics, and ecology.
Part of the terms and explanations of the processes are easy to understand if you have a certain
knowledge of the given fields. The authors use units of physical quantities e.g., ppmv — parts per

million, °C, °F and a significant number of chemical formulas further illustrated:

CO2 carbon dioxide oxid uhlicity
SO2 sulphur dioxide oxid siFicity

NO nitrogen oxide oxid dusiku
H2S04 sulphuric acid kyselina sirova
HNO3 nitric acid kyselina dusicna
CFCs chlorofluorocarbons freony
Collocation

The terminology of these fields describes processes which are often expressed by
collocations. A.S. Hornby and Sally Wehmeir define a collocation as follows: “Collocation is
a combination of words in a language that happens very often and more frequently than would
happen by chance.” (2000, p. 247) There are no rules for the formation of collocations, these word

combinations sound natural in English.

food chain potravni Fetézec
fossil fuel fosilni palivo
acid rain kysely dést

fish stock rybi populace
bird of prey dravec
endangered species ohrozené druhy

sustainable development udrzitelny rozvoj
greenhouse gases sklenikové plyny

climate change klimatickd zména
Fixed expressions

Besides collocations, authors use a few fixed expressions for fluent expression. Hayward
(n.d.) states that: “A fixed expression is a combination of words which express an idea. It has taken
on more meaning that the individual words while still maintaining a lexical connection. It is

frequently used in certain circumstances to express a specific idea.”
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By the time tertiary consumers are involved, levels are high enough to have toxic effects.

- Nez se dostaneme K tercialnim konzumentiim, koncentrace je tak vysokd, ze ma jedovaté ucinky.

Such an increase would cause both a marked rise in sea levels and more extreme weather, which
would result in people having to abandon some regions of the world entirely.
- Takovy naruist by znamenal jak znacné zvyseni morské hladiny, tak extrémnéjsi pocasi, které by pro

lidi znamenalo nutnost opustit nékteré oblasti svéta.

Itis, in fact, a series of annual curves, reflecting seasonal changes.

- Ve skutecnosti to je série rocnich krivek, které zndzornuji sezonni zmeny.
Proper nouns

The original text contains a large number of proper nouns of scientists, ecologists, or writers
from all over the world, the names of their works, geographical names, and the names of institutions.
There are a few rules which need to be observed while translating into Czech. The names of people
need to be translated by Czech equivalents and also declined; the surnames of women should end

with the Czech feminine suffix -ova.

Of the world’s 20 worst cities for air pollution, 14 are in India.
- Z 20 mést s nejvice znecisténym ovzdusi jich 14 je v Indii.
Most of London was connected to it within a decade.

- Béhem deseti let k nim byla pripojena vétsina Londyna.

In January 1958, Carson’s friend Olga Huckins sent her a letter that she had originally tried to have
published in the Boston Herald.
- Vlednu roku 1958 poslala Olga Huckinsova své kamaradce Carsonové dopis, ktery se nejprve

pokousela publikovat v deniku Boston Herald.

Yosemite National Park was created in 1890, thanks to the efforts of John Muir.

- Yosemitsky narodni park byl vytvoren roku 1890, diky snaze Johna Muira.

The International Dark-Sky Association is founded in order to prevent light pollution.
- Je zalozena Mezindrodni asociace temné oblohy, jejim ukolem je upozornovat na nebezpeci
svetelného znecisteni.

In other cases, when we do not know the appropriate Czech equivalent, the word can remain

in the source language and it can be declined in its origin form. (Mikulova, 2009, p. 14)

The collapse of the once bountiful cod fishery off Newfoundland in 1992 (...) on the Grand Banks.
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- Zhrouceni kdysi hojného lovisté tresek u pobrezi Newfoundlandu v roce 1992 (...) v celé oblasti
Grand Banks.

2.2.2.2 Grammatical level

Phrasal verbs

Phrasal verbs are verbs that consist of two or more words, to put it more simply, the verb is
followed by small adverbs — adverbial particles. The meaning of phrasal verbs is completely different

from the meaning of two separate original words. (Swan, 2016, p. 12)

carry out provest
grow up vyriist

set up nainstalovat
turn off zhasnout
Modal verbs

According to Swan, “We use them, for example, to talk about things which we expect, which
are or are not possible, which we think are necessary, which we want to happen, which we are not
sure about, which tend to happen, or which have not happened.” Modal verbs identify degrees of

certainty, obligation, ability, or typical behaviour. (2016, p. 68)

Modal verbs express two types of modality: epistemic modality and deontic modality. The
epistemic modality indicates the degree of probability or certainty, whereas the deontic modality

affects a certain situation by giving for example permission, obligation, or willingness. (Duskova,
2002, Ch. 8.44)

Examples of epistemic modality:

The consequences, including trees coming into leaf and flowers blooming earlier in spring, may
benefit some organisms but could prove disastrous for others.

- Doba kdy stromum rostou listy a kvetou rostliny, nastava drive na jare, coz sice nékterym
organismum miize prospét, pro nekteré to vSak miiZe mit fatalni ndsledky.

Storm surges may produce inundations of the sea, turning freshwater wetlands saline.

- Bourkové razy mohou vyvolat zaplavy morskou vodou a proménit sladkovodni mokrad na slanou

oblast.
Examples of deontic modality:

“They should not be called insecticides but biocides. “ Rachel Carson.
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- Nemély by byt nazyvany insekticidy, ale biocidy, *“ Rachel Carsonova.

The following year, Fred Bishop, writing in the American Journal of Public Health, stressed that
DDT must not be allowed to get into foods or be ingested by accident.
- Nasledujici rok pak v casopisu Americka asociace verejneho zdravi vysel clanek od Freda Bishopa,

ktery zduraznuje, zZe se latka DDT nesmi dostat do potravin ci vstiebavat organismem nahodnée.
Passive voice and impersonal constructions

Passive voice and impersonal expressions are one of the main features of popular scientific
text. The passive voice is mainly used when the agent of an action is unknown, or unimportant and
the focus is on the action for instance while describing a scientific phenomenon or a process. The
passive sentences do not have to contain an agent and it frequently signifies the general human agent.
(Duskova, 2002, Ch.8.84.22)

Examples of passive voice:

Raw sewage produced by millions of Londoners once poured into the Thames River for decades, until
the stench of the effluent became so bad that in 1858 action was demanded.

- Splasky z Londyna, ve kterém Zil v 1. poloviné 19. stoleti milion obyvatel, byly po desetileti
vypoustény do reky Temze. V roce 1858 dosahl zapach vody v Fece takové intenzity, Ze bylo nutné
situaci Fesit.

Silent Spring’s impact needs to be seen against the backdrop of the time in which it was published.

- Dopad knihy Tiché jaro musi byt vaimdn na pozadi doby, ve které byla publikovana.
Examples of impersonal constructions:

There is also a direct effect on human health: it is estimated that exposure to polluted air, water, and
soil caused 9 million premature deaths—one in six of all deaths—in 2015.

- Je zndmo, Ze znecisténi md primy efekt na lidské zdravi: odhaduje se, Ze v roce 2015 zemrelo na
nasledky skodlivin ve vzduchu, vodé ci v pude predcasné 9 milionii lidi, coz znamend, Ze v prepoctu
k celkovému poctu zemrelych je to kazdy Sesty clovek.

It is seen as an inspiration for the environmentalist movement.

- Je povaZovana za inspiraci pro ekologické hnuti.

British social geographer Danny Dorling outlines in Population 10 Billion why it is unlikely the

world’s population will ever reach that number, contrary to UN estimates.
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- Danny Dorling, britsky socialni geograf, popisuje ve své knize Desetimiliardovd populace
(Population 10 Billion), proc je nepravdépodobné, ze by lidska populace méla dosahnout takového

c¢isla. Jeho tvrzeni je v rozporu s odhadem OSN.
Word order

Another grammatical aspect to be mentioned is word order. Many languages are inflected for
instance the Czech language for which inflection is common thus the word order is relatively free. In
English, however, the word order is essential to the meaning of a sentence because English contains
only a few of words which can be inflected. We have to follow an important rule for the order of
words which is called SVOMPT — subject, verb, object, adverbs of manner, adverbs of place and
adverbs of time. (Alexander, 2003, p.1)

DDT does not break down easily.

- DDT se nerozklada snadno.

The first organized system of street lighting (by oil lamps) is introduced in Muslim Spain.

-V muslimském Spanélsku je zavedeno prvni poulicni osvétlent (pomoct olejovych lamp).

Around 80 percent of humanity lives under skies saturated with light.

- Pod zesvétlenou oblohou zije kolem 80 % lidstva.
Sentence structures

A sentence can consist of more than one clause, depending on their number we distinguish
a simple sentence and three types of a multiple sentence: a compound sentence, a complex sentence,

and a complex-compound sentence.
The simple sentence contains only one clause.

Charles Keeling starts to record the year-on-year rise in atmospheric carbon dioxide levels.

- Charles Keeling zacind opakované zaznamendvat zvyseni oxidu uhlicitého v atmosfére.

The compound sentence may be also called co-ordinate clauses. It contains two or more main

clauses; they are not subordinate to the other.

An explosion at the Chernobyl nuclear power plant in Ukraine in 1986 killed dozens of people and
spread radiation across Western Europe.
- Vybuch jaderné elektrarny v Cernobylu na Ukrajiné v roce 1986 zabil desitky lidi a ndslednd

radiace se rozsirila do celé zapadni Evropy.
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The complex sentence consists of one main clause and one or more dependent clauses. There are

three main types of dependent clauses: a nominal clause, a relative clause, and an adverbial clause.

There is evidence that some birds now sing at night because their song can be heard more clearly
than during the day.
- Dusledkem muze byt napriklad to, Ze zmateni ptdci potom zpivaji spise v noci, kdy je jejich zpév

lépe slyset nez za hluku vsedniho dne.

Muskoxen are Arctic herd animals whose numbers were severely depleted in the 19th century
by hunting.

e

- Pizmoni jsou arkticka zvirata Zijici ve stadech, jejichz pocet se znacné snizil v 19. stoleti kvili lovu.

A complex-compound sentence contains at least two main clauses and any number of dependent
clauses. (Alexander, 2003, Ch. 1)

Nuclear energy is sometimes viewed as “cleaner” than fossil-fuel energy, because it does not
produce greenhouse gases, but it does result in waste that remains radioactive for thousands
or millions of years.

- Jadernd energie je sice vnimana jako Cistsi nez energie z fosilnich paliv, protoze neprodukuje

sklenikové plyny, nicméné ziistava po ni radioaktivni odpad zatézujici zemi tisice az miliony let.

2.2.2.3 Translation difficulties

While translating, the translator has to solve issues relating to the differences between the
source and target languages. The problem occurred especially while translating the names of
institutions, titles of scientist’s books and laws as there are no official Czech translations, so the

translator provides her own.

The Clean Air Act — Zakon o distém ovzdusi
The Clean Water Act — Zakon o cisté vodé

Spring creep — jarni deformace

Similarly, the translation of technical terms was challenging because the source text contains
terms of natural science and descriptions of chemical processes which required finding the specific

Czech equivalents e.g.:

Acidity, as expressed by pH (potential of hydrogen), ranges from 0 (most acidic) through 7 (neutral),
to 14 (least acidic).
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- Kyselost se méri v pH (,, potencial vodiku ), rozsah stupnice je od 0 (nejkyselejsi) do 14 (zdsadité)

a 7 oznacuje neutrdlni prostiedi.

The Keeling Curve, named after Charles Keeling, an American scientist, charts the daily record of
atmospheric carbon dioxide (CO2), measured in parts per million by volume (ppmv), in a series
dating back to 1958.

- Keelingova krivka, pojmenovana po americkéem védci Charlesovi Keelingovi, ukazuje denni
zaznamy hladiny oxidu uhli¢itého (CO2) V zemské atmosfére, mereného v jednotkach ppm (Edstice

na jeden milion) podle objemu, v sériich datovanych zpdtky az do roku 1958.
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3 Glossary

acid rain kysely dést

(to) aggravate zhorsit

artificial umély

bird of prey dravec

bountiful hojny

civil engineer stavebni inzenyr
cod fishery lov tresek
compound sloucenina (chem.)
coniferous jehli¢naty
contaminants zamorujici latky
crude oil ropa

deciduous opadavy
deforestation odlesnovani
development zastavba

drain stoka

dysentery uplavice

(to) eradicate vyhubit

(to) enact schvalit
endangered species ohrozené druhy
environment zivotni prostiedi
foetus plod

fish stock rybi populace
food chain potravni fetézec
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fossil fuel

fosilni palivo

fresh water sladka voda
grazing pastviny
greenhouse gases sklenikové plyny
groundbreaking prilomovy

groundwater podzemni voda
habitat (ptirozené) prostiedi
ice core ledové jadro

industrial revolution

pramyslova revoluce

internal combustion engine

spalovaci motor

invertebrate bezobratli

Keeling curve Keelingova kiivka
landfill sites skladky
land-locked vnitrozemsky

life expectancy Zivota

logging

vytézené dievo

lowland

nizina

mangrove swamps

mangrové baziny

nocturnal

noéni

non-degradable

nerozloZitelny

ocean acidity

moftska kyselost

panacea

vSelek

pea-souper

husta mlha

(to) plot something on

a graph

zakreslit do graf
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polio obrna

pollution znecCisténi

power plant jaderna elektrarna
power station elektrarna

ranching ran¢

(to) ratify schvalit

resources zdroje

sewage splasky

sanitation hygienicka opatieni

storm surges

bourkové srazky

sustainable development

udrzitelny rozvoj

temperate

mirny (pas)

urban sprawl

méstska aglomerace

vicinity

blizkost

waterborne

pfenaseny vodou
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4 Conclusion

The objective of the Bachelor’s thesis was to present the translation of the source text from the
English book called The Ecology Book: Big Ideas Simply Explained and accompany it with

a linguistic analysis and a commentary on the translation process.

The translator provided general introduction to translation, the translation itself with

a commentary, and a glossary of key terms to facilitate reading comprehension.

The most challenging task was the translation part itself, especially the description
of certain natural phenomena; however, the translator was able to draw on the knowledge from her

previous studies of ecology, biology, and chemistry.

As far as the syntax is concerned, the source text contains long explanatory sentences which the
translator divided into shorter sentences in order to increase the clarity of their meaning. Another task
was to maintain the objectivity of the text while adding and omitting certain words to give the

original utterance.

The Bachelor’s thesis helped the translator to improve her language skills, enhanced her
translation experience and deepened her knowledge in the field of environmental issues.

This thesis might be used as a teaser for The Ecology Book, as a source of basic environmental
information for students at grammar schools studying natural sciences, and it could be also helpful
for people who are interested in translating.
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Abstract

This Bachelor’s thesis focuses on the topic of translation, particularly translation from the
English to the Czech language. The Bachelor’s thesis is divided into two main parts. The theoretical
part contains the basic information about translation itself, its types, and a brief description of the role
of the translator. As for the practical part, it includes the translation of the chapter from the book
called the Ecology Book: Big Ideas Simply Explained, followed by a commentary explaining the
lexical and grammatical level of the source text and a glossary of the terminology excerpted from the
text.
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Resumé

Tato bakalarska prace se zabyva tématem piekladatelstvi, konkrétné piekladem z anglického
jazyka do ceského jazyka. Bakalaiska prace je rozdélena do dvou hlavnich ¢asti. Teoreticka Cast
obsahuje zakladni znalosti o piekladu, jeho typech a struny popis tlohy ptekladatele. Praktickéd ¢ést
zahrnuje samotny pteklad kapitoly z knihy the Ecology Book: Big Ideas Simply Explained, stru¢ny
komentai s popisem lexikalni a gramatické urovné zdrojového textu a glosaf s piislusnou

terminologii.
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Appendices

The source text

228 INTRODUCTION

During the Industrial
Rewolution, London’s
"Great Stink"
prompis legislation
to curh alr and
water pollution.

The world's first
national park i=
created in the US
at Yellowstone
Lo preserve its
natural hahitat.

1872

Charles Eeeling
starts to record the
year-on-year rise
in atmospheric
carbon dioxide
levels.

Gene Likens begins
wark to establish
the ralationship
between water
quality and
life forms.

1963

Chico Mendes
lobbies the US
Congress to stop

funding projects
that damage the
Amazon rain forest.

1987

Rabbits are released
in Australia, their
population explosion
results in chaos for the
environment.

The term “urban
sprawl” is used for
the first time, by The
Times newspaper in
the UK.

1962

Rachel Carson's
baok Silent Spring
exposas the harmful
affects of pasticides
on the environment.

19719

The One Child
Policy is initiated
in China to
contral the rapid

population growth.

aw sewage produced
by milhons of Londoners
once poured into the

Thames River for decades, until
the stench of the effluent became
so bad that in 1858 action was
demanded. When a new system
of sewers, pumping stations, and
treatment works revolutionized the
city's sanitation, deaths and illness
from cholera and other bacterial
infections fell dramatically, and
the river became much cleaner.
Human activity has always
altered the environment, but its
impact increased dramatically
in the mid-18th century with the
Industrial Revclution that began in
Britain, and spread to Europe, North
America, and beyond. The negative
effects can be broadly divided
into pollution, and destruction
of resources and habitate.

Scottish-American environmentalist
John Muir was cne of the first to
identify habitat degradation and
destruction as problems, and in
1850 he won protection for the
Yozemite Valley in California.
However, despite a steady increase
in protected natural environments,
in the 20th century, the destructive
pressures of human development
hawve grown ever more powerful

Trees and climate change
Forest has been especially hard-hit,
mainly due to the dual demands

of lumber required for construction
and fuel, and land cleared for
agriculture and development.

An estimated b4,000sgmiles
(140,000 sqkm) of tropical rain
forest—which contains the greatest
biodiversity—is cleared each year.

Sciantiete will never know how

60

many forest-dwelling species died
out before they were “discovered.”

Deforestation also contributes
to global climate change. As trees
photosynthesize, they absaorb
carbon dioxide and release cxygen.
However, less forest means that
more C0: stays in the atmosphere,
fueling the greenhouse effect and
glebal warming.

Carbon and cther greenhouse
gases are emitted from cars and
factories buming fossil fuels. Since
1958, Amernican scientist Charles
Keeling's measurements of
atmospheric CO: have shown that
CO: emissions are increasing at
an ever-faster rate. While a minority
of scientists maintain that human
activity is not responsible, climate
change has warmed the continents.
The consequences, including trees
coming into leaf and flowere
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The International
Dark Sky
Association
is founded in order
to prevent light
pollution.

Charles Moore finds
a mass of floating
debris that becomes
known as the "Great
Pacific Ocean
Garbage Patch.”

1997

1992

Canada halts
its cod Ashing
industry due
to excassivaly
deplatad fish stocks.

High mortality rates
in frogs are traced to
viruses exacerbated

Camille Parmesan
and Gary Yohe
publish evidence for
the climate-change
phenomenon of
"spring creap.”

2003
2003

Research finds that
ocean acidity
has surged since

Maude Barlow wins
Canada's highast
anvironmental

honor for her
campaign for global
access to clean water.

2008

2014

Maomi Klein blames
large corporations
for depleting natural

by the trade in live
amphibians. began.

industrialization

resources and the
climate crisis.

blooming earlier in spring, may
benefit some organisms but could
prove disastrous for others.

Toxic controls
The introduction of pesticides, such
as DDT, to increase crop harvests
proved to be an environmental
disaster: they eradicated useful
invertebrates as well as harmful
ones; they caused cancers in
humans; and rendered birds of prey
infertile. Rachel Carson's 1962 book
Silent Spring highlighted many of
these issues, and caused a partial
rethink of pesticide use. The work
of several other ecologists has
resulted in legislative controls to
mitigate the environmental impact.
When Gene Likene and his
team investigated why previously
fish-rich lakes had died, they found
that the culpnt was acid rain,

caused by emissions of sulfur
dioxide and nitrogen oxide from
industrial chimneys. Asa
result, legislation to control the
emissions was passed in the US
and Europe. After US chemists
Frank Rowland and Mario Mclina
showed that chloroflucrocarbons
(CFCs) destroy atmospheric ozone,
the use of CFCs was banned
warldwide in 1989

Light polluticn, which affects
beach-nesting turtles, bats, and
migrating birds, has proved harder
to control The International Dark-
Sky Association is at the forefront
of campaigns for environmentally
responsible lighting.

Diminished resources
Garrett Hardin, an Amernican
ecologist, wamed of the dangers

of overpopulation in 1968, when the

global population was 3.6 billion.
By 2018, it had swollen to 7.6 billion,
and although the growth rate
has slowed considerably, the
ever-increasing consumption
of natural resources has led to
depleted stocks of wood, fossil
fuels, minerals, and even fish. The
collapse of the once bountiful cod
fishery off Newfoundland in 1952
highlighted the vulnerability of our
food chain to overfishing and led
the Canadian government to
impose an indefinite moratorium
on fishing on the Grand Banks.
Clean water 1s one of the most
fundamental requirements for
society but almost 1 billion people
do not have access to it. A lethal
combination of climate change
and population growth in some
developing regions threatens
to increase this number. m
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IN CONTEXT

KEY FIGURE
Emma Johnston (1973-)

BEFORE

1272 King Edward I of
England bans the burning

of sea coal in London because
of the smoke it produces.

19th century Coal-burning
during Britain's Industrial
Revolution stunts children's
growth and raises death rates
from respiratory diseases.

AFTER

1956 The Clean Air Act is
introduced in the UK, bringing
the thick smeogs that plagued
its major cities to an end.
1963 The Clean Air Act

is passed in the US.

1972 The Clean Water Act
is fully ratified in the US.

1984 Toxic gas leaks from the
Union Carbide India factory
in Bhopal kill thousands and
injure many more.

Effects of pollution on health

The lungs Air
pollution can
Calse cancer,
and is linked

to asthma.

The pancreas.
Air pallution has
been linked to
Type 2 diabates
in adults.

The brain IMental
development in
children is dalayed,
and the brains of
adults are affectad.

The heart. Follution
increages the risk

of heart disease

and strake.

The reproductive
system. During
pregnancy, the
fetus's brain
development can
he affected.

Polluted air and water cause the deaths of millions of
people every year. This illustration describes the specific
damage caused to different organs of the human body.

ollution comes in many
Pﬁo[ms, ranging from toxins

in the air to trash at the
bottom of the sea. Any substances
or forms of energy that speil the
quality of the atmosphere, oceans,
water, or soil are pollutants. They
may he rhrmirals or hinlngical
contaminants (including human
waste), products (such as plastics),
or noise, light, or heat. The effects
of pollution on life of all kinds
can be farreaching, spreading
thousands of miles beyond its
original source. Pollution can
spread through the food chain and

be carried through air and water,
affecting all life. Contaminants such
as plastics can facilitate the invasion
of nonindigenous species, as
discovered by Australian marine
hiologist Emma Johnston. There is
also a direct effect on human health:
1t 12 petimated that pxposure to
palluted air, water, and soil caused

9 million premature deaths—one in
six of all deaths—in 2015

Pollution through the ages
Human-made paollution has a long
histary. The presence of soot on
the walls of caves, dating back

thousands of years, indicates

that early humans generated air
pallution from their fires. Analysis
of 2,600-year-old ice cores in
Greenland has shown evidence of
air pollution from copper smelting
thousands of miles away, in the
rantar of the Roman Empire
However, such impacts were

on a small scale. With the start

of the Industrial Revolution in
Europe, air and water pollution
became serious. Factory chimneys
pumped smoke out into the air;
toxic chemicals poured into rivers.
Cities expanded quickly and had
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Air pollution control
systems still lag behind
economic development.

Bob O'Keefe

no sanitation. The Thames River,

in London, was both the source

of water for domestic use and the
outlet for untreated human sewage.
Disease spread, river fish were
wiped out, and the smell was
sometimes unbearable. Other urban

Of the world's 20 worst cities for air
pollution, 14 are in India. In Delhi, thick
smog in November 2017 reduced the
air quality to the equivalent of smoking
50 cigarettes a day.

centers fared little better: similarly
unsanitary conditions were recorded
in Berlin in 1870, for example.

In the United States, the first two
cities to enact laws to ensure clean
air were Chicago and Cincinnati, in
1881. By that time, the manure from
3 million horses pulling wagons in
North American cities was seeping
into water supplies and producing
plagues of disease-causing flies.

As horses were gradually replaced
by the internal combustion engine,
smoqg from cars and trucks became
a major issue. London's Great Smog
of 1952, described as a “pea-souper”
for the color of the filthy air, killed
more than 4,000 people.

Air pollution

The result of harmful substances
being released into the atmosphere,
such as gases or small particles
called aerosols, air pollution can
have natural sources, such as
volcanoes or wildfires, but is mainly
caused by human activity. The main
air pollutants are emissions »

THE HUMAN FAGTOR 233
The “Great Stink"

By the early 19th century,
London's Thames was the
most polluted river in the
world. Industrial pollution and
human effluent emptied into
it from thousands of drains.
People complained, but the
government did nothing. In
1855, the scientist Michael
Faraday lambasted politicians
for their inaction, to no avail.
However, they got the message
three years later, when a hot
summer contributed to the
“Great Stink” of 1868. The
Houses of Parliament, being
adjacent to the Thames, were
badly affected, and legislation
was suddenly enacted in a
mere 18 days.

Civil engineer Joseph
Bazalgette was commissioned
to design a new sewage
system. It was based on six
interceptor sewers, 100 miles
(160 km) long, which flowed to
new treatment works. Most of
London was connected to
it within a decade. Much of
the sewage system is still in
operation today, more than
150 years later.

This cartoon, published in Punch
magazina in July 1RAR was antitlad
“Tha Silent Highwayman " Pacpls
at the time attributed the spread
of cholera to the bad river smells.
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Pollution is one of the
biggest problems we are
facing globally, with horrible
future costs to society.

from fossil-fuel-burning power
stations, factories, motor vehicles,
the burning of wood and dung for
heat and cooking fuel, and methane
from cattle, landfill sites, and
fertilized fields. Poor air quality
damages human health and crops,
and some fossil-fuel emissions cause
acid rain, which has killed forests
and fish in thousands of lakes.

Orcas may become extinct as a result
of PCB (polychlorinated biphenyl)
pollutants. The compound becomes
mote concentrated higher in the food
chain, and orcas are apex predators.

The World Health Organization
(WHO) estimates that nine out of
ten people worldwide are breathing
polluted air, causing widespread
illness and allergies. Furthermaore,
some aerosols, depending on the
compnsgitinn and anlor af the
particles, block the amount of solar
radiation reaching Earth's surface,
thus having a cooling effect on the
planet. Efforts to reduce air
pollution can therefore make the
effects of global warming worse.

Rivers, lakes, and seas
Surface water, groundwater, and the
oceans become contaminated by
toxic chemicals from industry, from
chemical runoff from farmland, from
general trash such as plastics, and
from human waste.

Some rivers and lakes are
so polluted that they can support
no life at all, deprive communities
of freshwater and food, and carry
a nisk of waterborne diseases, such
as polio, cholera, dysentery, and
typhoid. The WHO estimates that
2 hillion people worldwide are
drinking water contaminated with
human waste, resulting in the
deaths of 500,000 people a year.

Pollutants entering
the oceans

B Air pollutants Ofishore ail

B Farmiand runoff Industrial
wastewater

B sewage

- Maritime

B Litter

transportation

In the oceans, the most acutely
destructive pollution has resulted
from disasters involving oil tankers
and oil terminals. When the Exxon
Valdez supertanker broke up on
rocks off the coast of Alaska in 1989,
11 million gallons (50 million liters)
of crude o1l were released into the
North Pacific. The oil smothered or
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poisoned an estimated 250,000
seabirds, 250 Bald Eagles, 2,800 sea
otters, 300 harbor seals, and 22
killer whales. Billions of salmon and
herring eggs also died. Further
catastrophic damage followed in
1991, during the Irag War, when
Iragi forces opened the valves of an
offshore oil terminal and released at
least 380 milhen gallons (1,700
million liters) into the Persian Gulf.
The long-term effects of such
disasters are still unfolding and
have yet to be fully understood.
Much of our nondegradakble
products ends up in the oceans.
Since the 1950s, around 8.3 billion
Loty Wl plastic has been produced,
ot which only a fitth has been
recycled or incinerated. Each year,
a staggering 8 million tons of
plastic reaches the oceans, and is
responsible for the deaths of huge
numbers of marine animals.

Intangible pollutants
Pollution in the form of energy, be

it light, noise, or heat, can be just
as intrusive as physical waste or
chemical emissicns. Light pollution
from buildings, streetlights, vehicles,
and advertising billboards was first
described as a problem in New York

Bormn in 1973, Australian marine
biologist Emma Johnston was
interested in the cceans from an
early age. She gained her Fh.D. in
marine bioclogy in 2002 and, in
2017, became the Dean of Science
at the University of New South
Wales (UNSW), and Head of the
UNSW’s Applied Marine and
Estuarine Ecology Lab, which
investigates human impacts on
marine ecosystems.

Johnston discovered how
nonnative species can invade
waterways in coastal areas by
adhering to rafts of plastic
pollution floating on the cceans.

in the 1920s. It can cause problems
for nocturnal wildlife, for example,
because predator-prey relations are
interrupted. Excessive noise can be
highly disturbing in cities, on flight
paths, and near factories and roads.
But it also affects wildlife in subtler
ways. There is evidence that some
birds now sing at night because
their song can be heard more
clearly than during the day.

Waste heat, too, can be
damaging. When water from rivers
or the sea is used as a coolant in
factories or power stations, the hot
water that is returned to the source

66

In 2015, pollution
caused three times

as many deaths as
ATNS, tuharculnsgis, and
malaria combined.

Philip Landrigan

99

She has also studied marine
communities in the Antarctic,
developed new biomonitoring
techniques, and advised
agencies on the management
of estuarine biodiversity.

Key works

2009 “Contaminants reduce

the richness and evenness of
marine communities,”
Environmental Pollution

2017 “Building ‘blue" an eco-
engineering framework for
foreshore developments,” Journal
of Environmental Managemeant

is a form of thermal pollution. It can
kill fish and alter the composition of
the food chain, reducing biodiversity.

Muclear energy is sometimes
viewed as “cleaner” than fossil-fuel
energy, because it does not produce
greenhouse gases, but it does result
in waste that remains radicactive for
thousands or millions of years. The
industry also bears the inherent risk
of accidental damage. An explosion
at the Chernobyl nuclear power plant
in Ukraine in 1986 killed dozens of
people and spread radiation across
Western Europe. The slowly
dwindling effects of contamination
on the ecosystem and human health
e predivied wlast g ceulury,

Mitigation measures
Tackling the problem of pollution

is a huge challenge, and involves
both cleaning up existing pollution
and making changes to reduce the
rate at which we add to it. Key
aspecte of thie include replacing
fossil fuels with sustainable energy,
more recycling and reuse, and the
replacement of nondegradables
with degradable materials. This will
take time and, ultimately, demands
a fundamental shift in our culture
of consumption. m
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fires. Hurricanes and rivers in flood
can wreak havoc. Storm surges may
produce inundations of the sea,
turning freshwater wetlands saline.
About 65 million years ago, the
Chicxulub meteor impact in Mexico
produced a dust cloud so great that
it stopped sunlight from reaching
Earth's surface. Plants struggled

to photosynthesize, and many
animals, including the dinosaurs,
became extinct.

Nor is human influence an
exclusively recent issue. Throughout
history, people have modified their
environment. Deforestation, for
example, is not a new problem. In
Europe, the clearance of forests for
agriculture and construction began
thousands of years ago, and a similar
pattern followed in North America.

However, the impact of modern-
day humans on the environment is
unprecedented. In the past 200
years, the human population has
exploded. This has fucled the rapid

Yosemite National Park was created
in 1890, thanks to the efforts of John
Muir. The park is famed for its glaciers,
waterfalls, and granite rock formations
such as the El Capitan monolith.

growth of cities, the development
of large-scale industry based on the
extraction of fossil fuels and raw
matenals, a growing agncultural
demand to feed more people, and
contlict and war. All these have
taken their toll on the natural world.

Fragile ecoregions

A concept that is now often used
to identify the major habitat types
on Earth is that of the ecoregion—
smaller than a biome, with a more
detailed gauge of biodiversity.
Ecoregions are defined as large
units of land or water containing
a geographically distinct mix of
species, natural communities, and
environmental conditions. Some

examples include deserts, tropical »
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John Muir

Born in Scotland in 1838, John
Muir developed a passion for
nature as a boy. He moved
with his family to Wisconsin
at the age of 11. In 1867, he
had an accident in which he
lost his sicht temporarily, after
which he “saw the world in a
new light.” An accomplished
botanist, geologist, and
glaciologist, Muir visited the
Yosemite Valley in California
in 1868, and later determined
to preserve it from the scourge
of domestic sheep (which he
called "“hoofed locusts"). In
1903, Muir took President
Theodore Roosevelt on a
guided tour through the
Yosemite Valley, and their
three-day trip inspired
Roosevelt to create the US
Foresuy Service and, in

1916, to form the National
Conservation Commission.
Until his death in 1914, Muir
continued to advocate for the
conservation of land such as
Mount Rainier, which became
a National Park in 1899.

Key works

1874 Studies in the Sierra
1901 Our National Parks
1911 My First Summer

in the Siarra
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Natural factors can put
pressure on 3 habitat.

Humans can put
pressure on s habitat.

W

v

Pressures include
storms, floods wildfires,
volcanic activity, and
even meteor strikes.

Pressures include
deforestation, urban
sprawl, mining,
industrialization,
pollution, and war.

v

v

rain forests, temperate coniferous
forests, lakes, mangrove swamps,
and coral reefs. Of these, coral reefs
and tropical rain forests are under
particular threat from humankind.

Rain forest clearance
Despite covering only 6 percent
of Earth's land surface, tropical rain
forests represent the greatest
biomass of any terrestrial ecoregion,
and are home to about 80 percent
of land species. Every year, some
54 000 sq miles (140,000=sq km) of
tropical rain forest is cleared—the
equivalent of a soccer field every
second. Logging is carried out for
firewood and construction materials,
and is also driven by the demand for
roads, settlements, and agriculture.
Clobally, the rain forests that
are under greatest threat are in
West Africa, Central America, and
Southeast Asia. Indeed, only about
30 percent of the lowland rain forest
in Borneo now survives . In the
Amarzon Basin, home to nearly
one-third of the world's rain forest,
much of the clearance is for
agriculture, especially ranching.

Once deforestation starts, the
problem quickly gets worse. When
rain falls on a forested slope, it is
mostly absorbed by vegetation.
But when the slope iz cleared, the
rainfall erodes the soil, making it
useless for agriculture and
impossible to replant. It produces
zilt runoff into rivers and lakes,

killing fish, and increases the risk
of flooding. The destruction of any
forest reduces its capacity to

absorb the greenhouse gas carbon
dicxide, thereby contributing to the
acceleration of climate change.

Loss of coral reefs

Coral reefs are important ecoregions
and yet are especially endangered.
They suppart about 25 percent of
the planet's manne species, and
are also nurseries for billions of fish.
Two-thirds of the world's reefs are
under threat, and about a quarter
of them are likely damaged beyond
repair. Possibly the biggest threat
to coral reefs is increased acidity
caused by a greater uptake of CO=
from the atmosphere. This impedes
the albility of many sea creatures

to build their shells, and induces
coral "bleaching,” which is a step
on the way to the reef dying.

In addition, coral reefs are being
destroyed by overfishing, and by
harmful practices such as cyanide
and blast fishing, and bottom
trawling. Sediment resulting from
coastal development blocks the
sunlight that reefs need. Chemical
pallution, coral mining, and careless
tourism all add to the burden

on this highly sensitive habitat.

Wide-ranging impacts

All over the world, diverse natural
habitats are critically threatened by
human activity. Tropical deciduous
dry forest is easier to clear than
rain forest, and on Madagascar,
where dry forest was widespread,
less than 8 percent now remains. At
one time, tallgrass prairie stretched
across the US Midwest, but only

3 percent of it is left: the rest has
been converted to farmland. Many
wetlands have been drained for

Palm oil trees are being planted on

a large scale in Indonesia and Malaysia,
where this is one of the main drivers

of deforestation. Orangutans are among
the speciss endangered as a result.
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Wetlands and intertidal zones ae
important for marine invertebrates and
migratory shorebirds, but in many parts
of the world they have been drained for
industry and ports

agriculture or urban development;
others are irreversibly damaged

by pollution. Nutrient runoff from
agricultural fertilizers has spoiled
many lakes and rivers. In many
countries, intertidal zones have
been destroyed by the building

of ports. Coastal development has
been largely responsible for the loss
of 35 percent of mangrove swamps.
In the tropics and subtropics,
overgrazing by domestic animals
such as goats has converted an
estimated 3.5 million sq miles

(9 million sg km) of seasonally dry
grassland and scrub into desert.

Halting the decline

The destruction of these habitats is
not only a loss in terms of natural
beauty and biodiversity, but also
creates serious problems for people:
for example, poorer water quality,
declining fish stocks, crashes in
populations of pollinators, flooding
from increased rainwater runoff,
and faster buildup of greenhouse

=3
=
-
-
-~

gases. Conservation is now
paramount, and ecologists work
to refine their understanding
of the best ways to go about it.
Appropriate measures depend
on the situation, and range from the
creation of protected reserves or
“corridors," to link areas that have
become fragmented, to projects
to recreate lost habitat. Sustainable
gources of fuel and timber for thoae
who are otherwise dependant on
forest wood are also important, as
is banning the trade in rain forest
hardwood. Since the impact of
habitat destruction is global,
international agreements and
cooperation are crucial. m

)
In every walk with
nature, one receives far

more than he needs.
John Muir

99
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Protected areas

National parks, wilderness
areas, nature reserves, and
sites of special scientific
interest (SSSIs) are all types of
protected habitats. Within
these areas, interference with
the natural environment is
prohibited or limited by some
kind of legal framework. They
must cover a specified
expanse of land or sea, but
they vary greatly in size and in
the level of protection given.
Just over 10 percent of Earth's
land is protected, but only 1.7
percent of the oceans; though
marine reserves are essential,
they require local and national
governments to agree on key
issues such as fishing rights.
Marae Moana, the largest
protected area on Earth, is
772,000 sq miles (2 million sq
km) around the Cook Islands
in the Pacific Ocean. It is home
to sea turtles, at least 136
species of corals, and 21
whales and dolphins. The
biggest land reserve is the
Northeast Greenland National
Parlr, which covers almoat
386,000 sq miles (1 million sq
km) of ice sheet and tundra.

Muskoxen are Arctic herd animals
whose numbers wete severely
depleted in the 19th century by
hunting. They now live on reserves
in Alaska, Norway, and Siberia
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Mauna Loa in Hawali is an ideal site
for an atmospheric research station. The
high altitude and remote location of the
volcano ensure Lthal the air 1s lagely
unaffected by humans or vegetation

was sure that he had a long-enough
series of records to detect a year-
on-year increase.

Seasonal

Although South Pole funding ended
in 1964, Mauna Loa has produced
data from 1958 onward. Plotted on a
graph, the measurements became
known as the Keeling Curve. It is,
in fact, a series of annual curves,

Mauna Loa CO: record
(1958-2015)

360

340

C'O: concentration (ppmv)

a2

reflecting seasonal changes. During
spring and summer in the Northern
Hemisphere, as new foliage takes
more CO: out of the atmosphere,
the global concentration of the gas
declines, reaching a low point in
September. It increases again in
the northern autumn as leaves fall
and photosynthesis declines. Plant
growth in the Southern Hemisphere
later in the year does not make up
for the loss, because most of Earth's
vegetative cover is in the north.
Ancient air bubbles trapped in
polar ice cores reveal that, over the
past 11,000 years, average CO:
concentrations were 275-285 ppmv,
but increased sharply from the mid-
19th century. In 1958, the level was
316 ppmv. It rose steadily at a rate
of 1.3-1.4 ppmv each year until the
mid-1970s, then increased by about
2 ppmv each year. By spring 2018 it
had hit 411 ppmv, almost 1.5 times
higher than preindustrial levels. m

The Keeling Curve of steadily rising
CO:z levels is clearly shown on a graph
plotting results from the continuous
monitoring of atmospheric carbon
dioxide {CO:) at Mauna Loa, Hawaii
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CO: analysis in icecaps

Scientists can measure past
concentrations of carbon
dioxide by analyzing bubbles
of air trapped in Antarctic and
Greenland ice sheets. This
evidence indicates that there
have been several cycles of
variation over the past 400,000
years. These range from lower
readings in the most severe
glaciations—when glaciers
actually formed—to higher
readings during warmer,
interglacial periods. The
increase since the start of the
Industrial Revolution has been
matched by the average global
temperature. This has risen
by 0.13°F (0.07°C) per decade
since 1880 and 0.31°F (0.17°C)
per decade since 1970.

The Intergovernmental
Panel on Climate Change
(IPCC) warns that unless the
world's governments reduce
greenhouse gas emissions
dramatically, by the year 2100
average temperatures could
be around 7.7°F (4.3°C) higher
than they were before the
Industrial Revolution. Such an
increase would cause both a
marked rise in sea levels and
more extreme weather, which
would result in people having
to abandon some regions of
the world entirely.

Bubbles in an ice core provide
a sample of the atmosphere going
back centuries. Scientists measure
the CO:z in the trapped air bubbles.
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IN CONTEXT

KEY FIGURE
Rachel Carson (1907-64)

BEFORE

1854 Henry David Thoreau's
book Walden describes a social
experiment to live the simple
life in tune with nature. It is
seen as an inspiration for the
environmentalist movement.

1949 A Sand County Almanac
by Aldo Leopold proposes a
deep ecology of people living
in harmony with the land.
AFTER

1970 The US establishes

the Environmental Protection
Agency (EPA).

1989 Bill McKibben's book
The End of Nature highlights

the dangers of global warming.

2006 The documentary An
Inconvenient Truth records
former US vice president Al
Gore's efforts to educate the
public about climate change.

rguably the most revered
and influential book ever
published on the subject

of environmentalism, Silent Spring
garnered a huge amount of
publicity when it was released in
1962. It galvanized the fledgling
conservation movement, forced
legislative change, and, perhaps
most significantly, championed the
right of the public to question those
in power and hold them to account.
However, the author of this
ground-breaking work was far from
the typical “eco-warrior"—a term
that was unheard of when the book
was first published. On the
contrary, Rachel Carson was a
quiet, scholarly woman, with
a masters degree in zoology and
20 years' service as an aquatic
biologist in the United States. Most
of all, she was an exceptional
writer, able to fuse scientific fact
with compelling narrative.

Dying wildlife

Like many great and influential
works, Silent Spring began in a very
personal way. In January 1958,
Carson's friend Olga Huckins sent
her a letter that she had onginally
tried to have published in the

Born in 1907, Rachel Carson grew
up on a farm in Pennsylvania,
where she developed a love of
nature. She won a scholarship to
Pennsylvania College for Women
and later gained a masters in
zoology. Growing up in a land-
locked state, Carson dreamed of
the ocean,; it became an enduring
passion, and she went to work as
Fish and Wildlife Service (FWS).
Carson wrote and published
many educational brochures and
eventually became the US Fish
and Wildlife Service's editor-in-
chief. From 1941 onward, she

Spraying insecticide such as
DDT whether indoors or outside, has

been—and in some places still is—a
common method of controlling the
mosquitoes that transmit malaria

Boston Herald. It spoke about aerial
spraying of a mixture of fuel oil and
a chemical compound named DDT
(dichloro-diphenyl-trichloroethane),
in the vicinity of her small bird
sanctuary in Michigan. The
morning after the spraying,
Huckins found several birds dead
on her property and hoped that
Carson might know someone in
Washington who could stop further
spraying. Carson was outraged and
resolved to help. For more than a
decade she had been aware of
troubling incidents in which

wrote books about marine
biology, most notably The Sea
Around Us, which won the
National Book Award, and was a
national best seller. This success
enabled Carson to write full
time and she began work on
Silent Spring in 1958. In 1960,
Carson was diagnosed with
breast cancer; she died in 1964.

Key works

1941 Under the Sea Wind
1951 The Sea Around Us
1955 The Edge of the Sea
1962 Silent Spring
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A persistent poison

DDT (dichloro-diphenyl-
trichloroethane) belongs

to a group of pesticides

called organochlorides. It
kills insects on contact by
interfering with their nerve
impulses. The compound is fat
soluble and is deposited in the
tissues of animals exposed to
it, either directly or by eating
contaminated food. Repeated
exposure to DDT results in it
building up in the body fat and
becoming toxic.

DDT also biomagnifies up
the food chain. Humans are
susceptible to poisoning from
regular exposure to DDT and
while the effects of small
amounts in the environment
are unknown, it has been
associated with cancer,
infertility, miscarriage, and
diabetes. It is now banned in
western countries, but studies
carried out by the US Center
for Disease Control in 2003-4
found DDT or its breakdown
product (DDE) in the blood of
99 percent of people tested.

66

A spray as indiscriminate
as DDT can upset the
economy of nature. ..
Ninety percent of all
insects are good, and if
they are killed, things go
out of kilter right away.
Edwin Way Teale

99

in the late 159th century, but in
1939, Swiss chemist Paul Hermann
Miller realized that it could be

DDT biomagnification in the food chain

TERTIARY
CONSUMERS

SECONDARY
CONSUMERS

PRIMARY
CONSUMERS

= 2.07 PPM

0.23 PPM

Organisms higher in the food chain suffer from the impacts of DDT the most.
In producers, the poison only represents 0.04 ppm (parts per million), but the
concentiation increases with each step up the food chain. By the time tertiary
consumers are involved, levels are high enough to have toxic effects.

intensification of farming. The
chemical age had dawned and by
1952, there were almost 10,000
separate new pesticide products
registered with the US Department
of Agriculture (USDA).

Raising awareness

Carson was not the first person to
notice the harmful effects of DDT.
There were a few early dissenters,
including nature writer Edwin

Way Teale, who warned that a
spray with the indiscriminate
impact of DDT could upset the
balance of nature. In 1945, the
director of the US Fish and Wildlife
Service (FWS), Dr Clarence Cottam,

r r

stated that caution was essential
in the use of DDT because the true
impact of the product was not yet
fully understood. The following
year, Fred Bishop, writing in the
American Journal of Public Health,
stressed that DDT must not be
allowed to get into foods or be
ingested by accident.

Various scientific studies and
reports also raised concerns. For
example, in 1945 the US government
published a study that found traces
of DDT in the milk of cows sprayed
with the chemical. It recommended
that farmers use “safe alternative
substitute insecticides" to control
flies and lice on cattle. Carson's



IN CONTEXT

KEY FIGURE
Gene Likens (1935-)

BEFORE

1667 The corrosive effect of
polluted city air on limestone
and marble ig noted by the
English dianst John Evelyn.

1852 British chemist Robert
Angus Smith argues that
industrial pollution causes the
acidic rainfall that damages
buildings. He is the first person
to call it “acid rain."

AFTER

1980 The US Congress
passes the Acid Deposition
Act, undertaking an extensive
18-year research program into
acid rain.

1990 An amendment to the
US Clean Air Act (passed
originally in 1963) establishes
a system that is designed

to effectively control
emissions of sulfur dioxide
and nitrogen oxides.
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A LONG JOURNEY
FROM DISGOVERY
TO POLITICAL ACTION

ACID RAIN

he effects of acid rain on
T stone were noticed as long
ago as the 17th century
in England, and in Norway in the
19th century. However, it was not
until American ecologist Gene
Likens carried out in-depth studies
in an area of rural New Hampshire
that the phenomenon came to be
properly understood.
From 1963 onward, freshwater
ecologist Likens and his team
studied the relationship between

water quality and life forms in the
Hubbard Brook drainage basin in
New Hampshire. They discovered
that the rainfall there was unusually
acidic. Acidity, as expressed by pH
(potential of hydrogen), ranges from
0 (most acidic) through 7 (neutral),
to 14 (least acidic). Most fish and
other aquatic animals fare best in
water with pll values of 60, but
Likens found values of 4—too acid
for fish, frogs, and the insects they
eat to survive. He set up monitoring
stations around New England,
which showed that acid rain and
snowfall were widespread in the
densely populated and heavily
industrialized northeastern states.
Likens's systematic work persuaded
the US government to introduce
laws to control emissions of the
chemicals responsible for acid rain.

Effects of acid rain

When fossil fuels are burned in
power stations and tactones, sultur
dioxide (SOz) and nitrogen oxides
spew out of their chimneys.

Acid rain had boen woaring away
stonework—such as this statue in the
churchyard of St. Peter and St. Paul,
Krakow, Poland—for hundreds of years
before the phenomenon was understood.
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Fossil fuels burned
by industry emit
sulfur dioxide and
nitrogen oxides
into the air.

These gases react
with water in the
lower atmosphere to
produce sulfuric acid
and nitric acid.

The acids fall as rain
into lakes and rivers,

affecting the pH balance
of the water.

Spreading through the lower
atmosphere, these gases react with
water to produce dilute sulfuric
acid (HzSOs) and nitric acid (HNO3).
These weak acids fall as rain and
enter nivers and lakes, making them
more acidic. Increased acidity
stresses animals and plants. Water
snails disappear, fish eggs fail to
hatch, and insects and the frogs
that eat them die. Eventually, lakes
will not support any life.

1

We experienced eight
years of denial, but
that's not unusual in
environmental issues.
Gene Likens
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By the early 1970s, thousands of
lakes in Scandinavia had lost their
fish and were virtually dead. By 1984,
Brooktrout Lake and others in the
Adirondack Mountains, New York,
were devoid of fish. Acid rain also
leaches harmful aluminum from the
soil, and acidic clouds and fog harm
plants, reducing their ability to
photosynthesize, leading to death.

Emission control

In the 1970s and 1980s, other areas
badly affected by acid rain
included the “Black Triangle” of
Czechoslovakia, Germany, and
Poland, where large areas of forest
died. Thanks to Likens's watk,
stricter controls were brought in
after 1990. Scrubber systems that
extract SO: were fitted to power
station chimneys with great
success. Emissions of the gas were
cut by almost half in the US, and by
two thirds in Europe. Fish began to
return to lakes and rivers. However,
the problem of acid rain still blights
parts of Russia, China, and India. m

Gene Likens

Likens was born in Indiana

in 1935. After earning a Ph.D.
in zoology from University of
Wisconsin, he was appointed
assistant professor at
Dartmouth College. In 1963,
with fellow scientists F.
Herbert Bormann, Noye
Johnson, and Robert Pierce, he
began research into the water,
minerals, and life forms in the
Hubbard Brook basin. In

1968, his studies recorded

the widespread prevalence

of acid rain, the product of
emissions from factories in the
Midwest. The team'’s work in
the area over many years was
described as one of the world's
most thorough studies of how
air pollution and land use has
shaped a drainage basin.
Likens's work on deforestation,
land use, and sustainability
led to a change in policy by
the US Forestry Service. It also
helped shape the amended
Clean Air Act in 1990. Likens
was awarded the National
Medal of Science in 2001.

Key works

1985 An Ecosystem Approach
to Aquatic Ecology: Mirror
Lake and its Environment
1991 Limnological Analyses
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Dark areas are being lost
in places where nocturnal
animals, insects, and plants
have adapted to darkness
over billions of years.
Franz Hélker
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celestial objects in the night sky.
In 1988, American astronomers Tim
Hunter and David Crawford founded
the International Dark-Sky
Association to protect the night
skies from light pollution. It was
the first organization of its kind.
Since then, studies have
examined the effects of light
pollution on plants and animals,
which rely on the cycles of light
and dark to govern life-sustaining
behaviors such as nourishment,
sleep, protection from predators,
and even reproduction. Such
research reveals a raft of ill-effects.
One study showed that trees in
Europe are budding more than a
week earlier than they were in the
1990s; this alters their peniod of
growth, and may mean that they fail
to drop their leaves and fruit and
enter the dormant phase in time to
avoid damage over the winter.

Vicious circle

Light pollution also has a detrimental
effect on animals. Lights on tall
towers, for example, draw migrating
birds, causing them to crash into
the towers and into power lines.

Artificial ight can also damage
birds' immune systems. Studies
have found that house sparrows
infected with the West Nile virus
carned the virus twice as long when
kept under dim light than when kept
in the dark—doubling the time in
which mosquitoes could bite them
and pass on the virus.

Ill-effects on animals can have
a knock-on effect on plants. When
moths, which are attracted to light,
are repeatedly drawn to artificial
sources, not only can they be killed
by exhaustion (because the light is
never extinguished), or by the heat
generated, but they also become
more vulnerable to predators, which
can spot them more easily.

The decline in moth numbers
has a knock-on effect on the plants
that they help pollinate, which then
affects seed yield. In some places,
seed yield has declined by as much
as 30 percent. Researchers who
studied a Swiss flower meadow
under street lights found that
nocturnal visits from pollinators
declined by two-thirds. m
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The solution is simple—
turn off unnecessary lights,
use only the amount of light
needed for the task at hand,

and shield all lighting
so it shines down
where it is needed.
Tim Hunter
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The effect on turtles

turtles, which lay their eggs
on land because the embryos
breathe through the
permeable shells. Females
need dark, sandy beaches for
their nests, and will go
elsewhere if there are bright
lights from beach resorts,
street lights, or housing. If a
whole stretch of coastline is
illuminated, they may lay their
eggs in inferior habitats or
even deposit their eggs at sea,
where their offspring will die.
Such problems may be the
reason for the reduction in sea
believe that hatchlings move
toward the brightest light. In
natural conditions, this will be
moonlight shining on the
ocean, but if there is artificial
lighting inland, the hatchlings
wander toward that and get
run over by traffic, eaten by
predators, or caught in fencing.
Solutions include getting
people and businesses to turn
off lights at night or use
“turtle-safe” lighting, which is
virtually invisible to turtles.

Olive ridley sea turtle
hatchlings make their way toward
the sea at Boca del Cielo Turtle
Research Station, Mexico.



