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1 INTRODUCTION

The aim of my Bachelor's Thesis - "Translation of an English Text
from the Field of Ecology with a Commentary and Glossary” - is to
theoretically introduce the translation studies and to practically provide an
appropriate translation of a chosen text. The text concerns ecological
analysis about a dire state of coral reef.

This Thesis is divided into two main parts. The theoretical part
deals with the area of the translation studies and it introduces translator’s
approach and which methods he/she uses while translating.

The practical part of the Thesis contains the target text and a
translation analysis that shows how | translated specific aspects which
are completed by examples from the text, and a glossary in alphabetic
order.

As the text concerns a field of ecology, | assume the text will
contain a lot of terminology.

In the appendix, which comprises the last part of the Thesis, the original
text | chose for translation is attached.

| have chosen this topic because it is possible that in my future
career | will work with texts from a foreign language so it would be
beneficial to gain experience with translation while preserving the
meaning. The field which I chose for the translation was influenced by my

personal interest.



2 THEORETICAL PART
2.1 Translation

Translation occupies a large part of everyday life. The Russo-
American linguist Roman Jakobson distinguished between three types of
written translation — intralingual translation that deals with translation
within the same language by means of rewording or paraphrase,
interlingual translation which occurs while translating from source
language to target language, and intersemiotic translation that seeks to
translate a verbal sign by a readable corresponding sign, for example
musical notes. [1] The thesis is focused only on interlingual translation.
Translation is not only seen as a product but also as a process.

Translation could be understood only as a process in which a world
in one language is transferred to another language, however, it is not that
simple. Translated text has to preserve the same ideas, messages, and

hidden meanings.

2.1.1 Task of translator

The translator is an intermediary between the author of a text in
source language and readers of the text in target language. He is the one
who presents the audience a final product. To preserve the same
meaning the translator must not to maximize sameness but to minimize
the difference of both texts.

As the translator transfer a text from one language into another, it is
necessary that he has an excellent knowledge of both languages.
Nevertheless an excellent knowledge is not enough, the translator has to
also possess sensitivity to languages to feel subtle linguistic nuances,
and creativity. [2]

The translator is often faced with cultural references mentioned in
the text which he has to explain to readers, such as colloquialisms, slang,
and other expression that are not translated literally, therefore it is

necessary to know and understand cultural background of the source text



and be able to find a corresponding equivalent in the target language if it

is possible. [3]

2.1.2 Translation procedure

By the procedure of translation we mean the transformation of a
written text in the source language into an equivalent text in the target
language by preserving the same meaning as the original source text. [4]

Before the translator begin his/her work, it is necessary to
profoundly evaluate and analyse the text. Firstly, the translator must
make a strategic decision which he/she applies on the source text.
Therefore, the translator is obligated to read the source text in detail,
understand the content and find any hidden elements in the text. The
strategic decision involves cultural background, historical and local
setting, literary hints, type of the text, function of the text and its principal
ideas, the audience the text is intended for, the author’s relationship to
the subject and to audience. This phase of a strategic decision is referred
to as macro-approach. Only after the text is analysed in this manner, the
translator begins the decision of details phase which is referred to as
micro-approach. This phase directs attention on specific particulars within
grammatical, lexical and syntactical level, and results in creating the
target text. [5]

Peter Newmark, an English professor of translation, proposes two
possible approaches to translating. The translator begins translating first
paragraph or chapter sentence by sentence in order to recognise the tone
of the text, then he/she reviews the position and read the rest of the
source text, or the translator firstly read the text several times to find the
intention, register, tone, difficult words, basically he/she analyses the
source from the view of macro-approach. [6] According to his suggestion,
it is not necessary to always make a strategic analysis. It is up to the
translator which approach he prefers or which one he finds more suitable

for a given text. The decision may also depend on the character of the



translator, as the first approach seems to be more suitable for translators
with a greater sense of intuition and the second approach for translator
with analytical sense. However, the first approach does not seem to be
suitable for technical and scientific texts.

After the strategic decision, macro-approach, the translator starts
producing the target text. The translator seeks to interpret the meaning as
truthfully as possible, therefore, he has to continuously make sure the text
is cohesive and coherent. During his work, the translator seeks to find the
most corresponding equivalent bearing the most similar meaning and
tone. Nevertheless, there are situations where it is not possible to find any
equivalent in a target language. Translators, therefore, solve the lack of a
corresponding equivalent by using other methods. Vinay and Darbelnet,
Canadian linguists, stated in their book Stylistique compare du francgais et
de I'anglais two main translation strategies, direct and oblique translation,
comprising of seven procedures. Direct and oblique translation ressemble
to some extent literal and free translation respectively. Borrowing, calque
and literal translation are procedures of direct translation, and
transposition, modulation, equivalence and adaptation are procedures of
oblique translation. [7]

Borrowing is the basic procedure implying that the translator borrow
a word which means that a word from the source language is transferred
directly to the target language while keeping its form. This procedure
brings an original connotation to the word in the target language. e.g.
whisky, night club, Lancome

Calque is a procedure by which a word or expression is borrowed
from the source language and then literally translated. The translator has
adhere to the syntactic structure and also to the semantic meaning of the
word from the source language and keep them. e.g. skyscraper =
mrakodrap, potflower = hrnkova kvétina, White House = Bily dim

Literal translation is a procedure by which a word in the source

language is replaced with its equivalent in the target language. The



equivalent has to be in both idiomatical and grammatical accordance with
the source text. This procedure cannot be used when it gives another
meaning, it has no meaning, it is structurally impossible, it does not have
a corresponding expression within the metalinguistic experience of the
target language, it has a corresponding expression but not within the
same register.

e.g. A little girl walks a dog. = Mala holCic¢ka venci psa.

Transposition is a procedure by which the translator can replace
one word class with another without changing the meaning of the
message. e.g. a noun is replaced by an adjective — The match was a
success. = Zapas byl uspésny. A noun is replaced by a verb — She gave
him a kiss. = Polibila ho.

Modulation is a procedure by which the translator changes the
semantic structure of the target text by changing point of the view in order
to avoid awkward the target text caused by literal translation or by
transposition. e.qg. angle joint of the pipe = koleno potrubi

Equivalence is a procedure used especially for translating idioms,
proverbs clichés, nominal or adjectival phrases. The translator describes
the same situation by using completely different expressions for
producing equivalent texts as each culture uses different idiomatical and
proverbial expressions. e.g. A bird in hand is worth two in bush. = LepS§i
hrabec v hrsti, nezli holub na strese.

Adaptation is a procedure used when the proper equivalent in

target language does not exist.

2.1.3 Translation difficulties

Jifi Levy, a Czech translator, mentiones that translators will face
many difficulties during the process of translation caused by two agents of
difference. The first is the difference between the source language and
the target language. The second is difference how two readers from two

different countries understand and interpret the text. That difference is



caused by different knowledge cultural and social background. These
agents of difference, especially those linked to cultural, political and social
background cause difficulties during the translation process, as the
translator can miss cultural hints so he/she does not completely

comprehend the text.

2.1.4 Equivalence

In translation, it is necessary to replace a word or a phrase in the
source language by the most appropriate equivalent in the target
language. [8] A prerequisite for the equivalence is the existence of
parallel corresponding equivalents in both source and target language.
However, as already mentioned, there are situation when it is not possible
to find an equivalent. We can distinguish between three types of

equivalence — full equivalence, partial equivalence and zero equivalence.

3 PRACTICAL PART

In this part, | would like to provide the translation of a source text |
chose. A translated text is followed by a commentary, which includes a
translation analysis that containes elements of both macro-approach and
micro-approach. The commentary is supported by examples from both

the source and the target text.

3.1 Text

The source text | chose containes two chapters titled Project
approach and methodology and Threats to the world’s reefs from a report
Reefs at Risk Revisited that was published by World Resources Institute

in 2011 and has been available at their website ever since.



Kapitola 2. Projektovy pristup a metodika

Pfi vycCisleni hrozeb a mapovani mist, na nichz jsou utesy nejvice
ohrozeny degradaci nebo jejich ubytkem, jsme do analyzy zahrnuli vice
nez 50 datovych zdroju vCetné batymetrickych dat (hloubka oceanu),
pokryti zemského povrchu, rozlozeni populace a rychlost jejiho rustu,
pozorovani blednuti koralt a mist s lidskou infrastrukturou. Tato data byla
sjednocena vramci geografického informacniho systému (GIS) a
nasledné pouzita pfi modelovani nékolika rozsahlych kategorii ohrozeni
ze strany lidskych &innosti, klimatickych zmén a okyselovani oceand. Pfi
absenci uplnych globalnich informaci o stavu utesl pfredstavuje tato
analyza pragmaticky hybrid sestaveny z monitorovacich pozorovani a
modelovanych predikci stavu utesu.

Vlivy lidské Cinnosti na koralové utesy jsou ve zpraveé rozdéleny na
vlivy ,mistniho“ a ,globalniho“ puvodu. Tyto kategorie se pouZzivaji pfi
rozliSovani hrozeb, které zahrnuji lidské aktivity v blizkosti utest majici
pfimy a relativné lokalizovany dopad, ve srovnani s hrozbami, které
ovliviuji prostfedi korall nepfimo prostfednictvim kumulativhiho dopadu
lidskych €innosti na celosvétové klima a chemické sloZeni morské vody

oceandu.

Lokalnimi hrozbami feSenymi v této analyze jsou:

» Pobfezni rozvoj



»  ZnecCisténi v povodi fek
» Znecisténi a Skody zpusobené lodni dopravou

= Nadmérny a destruktivni rybolov

Hrozbami feSenymi na globalni urovni jsou:

= Teplotni stress (zvySovani teploty mofi, které mize zpusobit blednuti
koral()

= Okyselovani oceanu (zplsobené zvySenym obsahem CO,, ktery mize

snizovat rychlost rastu korala)

Toto je prvni projekt Koralové utesy v ohroZeni, ktery obsahuje
udaje o téchto globalnich hrozbach. Tyto udaje nam umoziuji nejenom
odhadnout stavajici a bezprostfedné hrozici stav utesu, ale také
projektovat trendy budouciho vyvoje. Pro hrozby na globalni urovni jsme
nevyvijeli Zzadné nové modely, ale zaclenili jsme stavajici data ziskana od
partnerskych organizaci o teplotnim stresu v minulosti a v budoucnosti a
o0 okyselovani oceanu (pfiloha 2). Tyto udaje nam umoznily zohlednit
dosavadni dopady a potencialni budouci vlivy oteplovani a okyselovani
oceanu na utesy do roku 2030 a 2050 pomoci scénart projekce klimatu.

Projekt Reefs at Risk Revisited poskytuje vysledky, jako jsou
napfiklad mapy ukazujici rozloZeni lokalnich a globalnich hrozeb pro
koralové dutesy. Tyto hrozby jsou také zacClenény do jednoho
integrovaného seznamu, ktery pfedstavuje jejich kombinovany dopad na
zmapovana mista utesu. Analyza vychazi z nové sestavené globalni
mapy utesu — doposud nejsouhrnnéjSiho a nejpodrobnéjSiho znazornéni
vyskytu koralovych utesl na svété - kterou jsme vykreslili do sité
s rozliSenim 500 m pro modelovani. Spolu se zmapovanymi vysledky jsou
pro kazdou z Sesti velkych oblasti vyskytu koralovych utest predlozena

souhrnna zjisténi (mapa 2.1).



Mapa 2.1 Hlavni svétové oblasti koralovych utesu definované analyzou

reefs at risk revisited
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Obr. 2.1 Rozsireni koralovych utest po oblastech

Middle East )
Atlantic

Indian Ocean - - |

Australia
Pacitic i ) 1

Southeast Asia - - - - ) - |

o 10,000 20,000 30,000 40,000 50,000 60000 70,000
Coral Reef Area (sq km)

Projekt Reefs at Risk Revisited odhaduje rozsah lidského vlivu na
koralové utesy prostfednictvim jednotlivych ukazateld ohrozeni a
integrovaného rejstfiku lokalnich ohrozeni. Tento rejstfik neni primym
méfitkem stavu utesu. Nékteré oblasti hodnocené jako ohroZené totiz jiz
mohly utrpét vyznamnou ztratu nebo znehodnoceni, zatimco jiné jsou
stale jeSté zdravé. U zdravych utesu je vysoké skore hrozby méfitkem
rizika a jakymsi ukazatelem na pravdépodobné a dokonce bezprostfedné
hrozici poskozeni. V typickém pripadé vSak utesy, které jsou ohrozené,
jiz vykazuji znamky poskozeni, jako je snizené pokryti Zivymi koraly,
zvySené pokryti fasami nebo omezena diverzita druhu. | v tomto pfipadé

je dulezité si uvédomit, Ze znehodnoceni utest neni jednoduchou
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postupnou zmeénou, ale spiSe spadem prubéznych zmén. | tam, kde je
znehodnoceni jiz patrné, poskytuji modely kritickou pfipominku toho, ze

budouci zména Casto situaci jesté zhorsi.

Metoda analyzy hrozeb

Zminéné Ctyfi lokalni hrozby pro koralové utesy byly modelovany
samostatné a pozdéji slou€eny do integrovaného seznamu lokalnich
ohrozeni projektu Koralové utesy v ohrozeni. Postup pouzity pfi
modelovani je rozSifenim a vylepSenim postupu pouzitého pfi
pfedchozich analyzach projektu Koraloveé utesy v ohrozeni. Byly pfi ném
vyuzity vstupy od vice nez 40 védcl zabyvajicich se koralovymi uUtesy a
dalSich odbornikd. Pro kazdou lokalni hrozbu byly identifikovany zdroje
stresu, které bylo mozno zmapovat a které byly nasledné slou€eny do
zastupného ukazatele, ktery odrazel stupeni hrozby. Tyto ,stresory”
zahrnuji hustotu lidského osidleni a infrastruktury, jako jsou mista a
napfiklad pfisun sedimentl zfek. Pro kazdy stresor byla vytvofena
pravidla zalozena na vzdalenosti s tim, Ze hrozba se sniZuje se zvétSujici
se vzdalenosti od stresoru. Byly vytvofeny hranice pro nizké, stfedni a
vysoké hrozby s vyuzitim dostupnych informaci o pozorovanych
dopadech na koralové utesy. Tab. 2.1 poskytuje shrnuti tohoto pfistupu a

omezeni pfi modelovani kazdé lokalni hrozby.

Tab. 2.1 Metoda analyzy v projektu reefs at risk revisited — stavajici hrozby

Hrozba Postup analyzy Omezeni
» Hrozba pro koralové Utesy ze | = Poskytuje dobry ukazatel relativni
strany pobfezniho rozvoje hrozby, ale je pravdépodobné, Ze
byla modelovana na zékladé v ném budou chybét (zejména
Pobiezni velikosti mést, pristavi a nove) turistické lokality.
rozvol letist, velikosti a hustoty » Nezaznamenava pfimo vypousténi
hoteld a tlaku pobfezni splasku, ale vyuziva udaje o

populace (kombinace obyvatelstvu jako zastupce pro
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hustoty, ristu populace a

narlstu turistiky).

tuto hrozbu.

Znedisténi
v povodi
fek

» Hrozba pro utesy ze strany
Skodlivin z pevniny byla
modelovana pro vice nez
300.000 povodi usticich do
pobfeznich vod.
= Relativni rychlosti eroze
v terénu byly odhadnuty na
zakladé sklonu, typu
zemského pokryvu, srazek a
pudniho typu.
= PFisun splavenin v ustich fek
byl odhadnut na zakladé
celkové eroze v povodi a
upraven pomeérem pfisunu
splavenin (na zakladé
velikosti povodi) a
zachycovani splavenin
pfehradami a mangrovovymi
porosty.
= Rozptyl oblaku splavenin byl
modelovan pomoci linearni
rychlosti rozpadu od usti feky
a kalibrovan ve srovnani se
skuteCnymi oblaky splavenin
pozorovanymi ze satelitnich

dat.

» Model pfedstavuje zastupce pro
dopravu splavenin, Zivin a
znecistujicich latek.
= Dodavka zivin do pobfeznich vod
je pravdépodobné podcenéna
z davodu nedostatku prostorovych
dat o péstovani plodin a pouzivani
hnojiv. Zemédélska puda je vSak
povazovana za samostatnou
kategorii padniho krytu a je
zatizena vétSim vlivem.
= Model nezahrnuje vstupy Zivin
a znecistujicich latek z pramyslu
nebo z intenzivniho chovu

dobytka, které mohou byt znaéné.

Znedisténi
a Skody
lodni
dopravou

» |[ndikator hrozby znecisténi a
Skod lodni dopravou
vychazel z velikosti a
kapacity komerénich

speditérskych pfistavd,

z velikosti a kapacity pfistavi

pro okruzni plavby,

z intenzity lodni dopravy

» Hrozba spojena s intenzitou lodni
dopravy muze byt podcenéna,
protoze zdroj dat je zalozen na
dobrovolném sledovani lodi a

nezahrnuje rybarské lode.

= Model hrozby nezohledruje
namorni odpad (napf. plasty),

vyhozené rybaiské nacini,
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a z umisténi ropné

infrastruktury.

rekreaéni plavidla a vraky lodi, a to
z dlivodu nedostatku globalnich

prostorovych dat o téchto
hrozbach.

Nadmérny
a
destrukéni
rybolov

= Hrozby pro koralové utesy ze
strany nadmérného rybolovu
byly hodnoceny na zakladé
hustoty pfibfezniho osidleni
a rozsahu rybarskych oblasti
(oblasti utest a mélc¢in) a
upravovany tak, aby byla
zohlednéna zvySena
poptavka v dUsledku blizkosti
velkych populaci a trznich
center. Zahrnuty jsou také
oblasti, v nichz se objevuje
destrukéni rybolov (pomoci
vybusnin nebo jedu), a to na
zakladé pozorovani
ziskanych z monitorovacich
a mapovych podkladu
vypracovanych experty.
= Odhad hrozby byl snizen
uvniti chranénych namornich
oblasti, které byly experty
vyhodnoceny jako oblasti s
Lefektivnim® nebo ,Caste¢né
efektivnim® managementem
(ve smyslu pfitomnosti urcité
urovné managementu, ktery
pomaha chranit ekologickou

integritu).

= Pfesna a prostorové roztfidéna

rybarskych spolenosti nejsou
zastupce pro nadmérny rybolov

= Model nezachycuje zamérfeni se

globalni data o rybarskych
metodach, ulovcich a poctu

k dispozici, a proto se jako
pouziva populaéni tlak.

na vysoce hodnotné druhy ryb,
které globalné postihuje vétsinu
utesu, ale ma mensi dopady na
ekosystémy nez rozSifenégjsi
nadmérny rybolov.
= Zaznamy o efektivité
managementu byly k dispozici
pouze pro pfiblizné 83% utesU
v ramci chranénych namofnich
oblasti.

VySe popsané Ctyfi lokalni hrozby jsou v této zpravé slouCeny tak, aby
poskytovaly integrovany index lokalnich ohrozeni. Pfedchazejici teplotni stres

(popsany nize) je feSen jako dodate¢na hrozba.

» Odhady teplotniho stresu za

= Odhady blednuti z dalkového
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Predchaze- dobu uplynulych 10 let (1998 snimani jsou méfitkem podminek,
j'c'stﬁzlstm az 2007) spojuji nasleduijici které mohou zpUsobovat blednuti

dvé datové urovné:
1. Drivéjsi pfipady
intenzivniho ohtevu. Slo o

oblasti, které byly znamé

na zakladé tydennich teplot a
dlouhodobych priméru v lokalité.
= Nachylnost k blednuti v dusledku
jinych faktoru (bud’ lokalnich, nebo

tim, Ze mély vysoké souvisejicich s klimatem, jako je

teplotni anomalie (pocet predchazejici klimaticka
.degree heating weeks" - proménlivost) nebyla v modelu
tydnd s ohfevem o 1 zachycena.
stupen > 8) na zakladé » Neexistuje vzdy silna korelace
satelitnich udaju o teploté mezi teplotou povrchu mofe a
povrchu mofi od NOAA

Coral Reef Watch.

2. Pozorovani silného

blednuti od ReefBase. Tato

pozorovanimi znamych oblasti
blednuti koralu. Tato pozorovani
vSak maji pouze omezené
prostorové a Casové pokryti, a tak
bodova data byla uloZzena je neni mozno pouzit samostatné.
do paméti za ucelem
zaznamenani blednuti v
sousedstvi, ale byla
upravena a ucinné snizena
pfitomnosti vedlejSich
zaznamu o nizkém nebo
nulovém blednuti ze

stejného roku.

Na rozdil od modelovani lokalnich hrozeb byly udaje a modely
pouzité pfi hodnoceni klimatickych ohrozeni a ohroZeni souvisejicich
s chemickym sloZzenim mofské vody oceanld ziskany od externich
odbornikl. Tato prace méla dva cile: jednim z nich bylo podivat se na
nedavné pfipady oteplovani oceand, které jiz mohly Utesy poskodit nebo
je zanechat zraniteln&jSimi vuci jinym hrozbam, a druhym bylo promitnout
budouci dopady oteplovani a okyselovani oceanll ve stfednédobém (20
let) a dlouhodobém (40 let) méfitku. Stresory pro tyto modely zahrnuji

udaje ze satelitniho pozorovani teplot povrchu mofi, pozorovani blednuti
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korall a modelované odhady budouciho oteplovani a okyselovani
oceanu. Vstupy od védcu z kazdého z hlavnich regionl koralovych utes
a od expertl na klimatické zmény pfispély k vybéru prahovych hodnot pro
tyto hrozby. V tab. 2.2 jsou shrnuty pfistupy a omezeni pro zkoumani
budoucich ohrozeni na globalni urovni.

Vystupy ztéchto modeld byly dale testovany a kalibrovany ve
srovnani s dostupnymi informacemi o stavu koralovych utesl a
pozorovanymi dopady na koralové utesy. VSechny hrozby byly rozdéleny
do kategorii nizkych, stfednich a vysokych ohrozeni s cilem zjednodusit a
zaroven umoznit pfijatelné a pfimé srovnani a zkombinovat zjisténi pro

rizné hrozby.

Tab. 2.2 Metoda analyzy v projektu reefs at risk revisited — budouci hrozby

na globalni arovni

Hrozba Postup analyzy Omezeni
= Promitnuty teplotni stres ve » Data predstavuji hrubou
20. a 50. letech tohoto stoleti aproximaci budouci hrozby
je zaloZen na modelovanych z ddvodu teplotniho stresu.
kumulovanych ,degree = Modely poskytuji aproximaci
heating month“ (DHM) — potencialni budoucnosti, ale vliv na
mésicu s ohfevem o jeden vysledek budou nepochybné mit
stupen a predstavuje zmény v emisich a jiné faktory.
budoucnost pfi sou¢asném = Vedle historické proménlivosti
Budouci stavu emisi sklenikovych teplot model nezahrnuje dalsi
teplotni plyna. faktory, které mohou vyvolat nebo
stress » Specifickym ukazatelem zabranit blednuti korald (napf.
pouzitym v modelu byla lokalni vystoupani spodnich vod
Cetnost (pocet roku na hladinu, druh) &i pfipadné
v desetileti), kdy byla pFizplsobeni se korali zvySené
nejméné jednou dosazena teploté mofi.
prahova hodnota blednuti.
Tyto Cetnosti byly upraveny
tak, aby zohlednovaly
historickou proménlivost
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teploty povrchu mofi.

Okyselo-
vani
oceanu

= Ukazatelem okyselovani
oceanu je promitnuta uroven
nasyceni aragonitem, formou
uhli¢itanu vapenatého, ktery
korali vyuzivaji k budovani
svych koster. (Se zvySujicimi
se urovnémi CO; se sniZuje
nasyceni aragonitem, coz
ztéZuje koralum budovani
jejich koster.) Urovné
nasyceni aragonitem byly
modelovany pro budoucnost
podle promitnutych hladin
atmosférického CO2 a teplot
povrchu mofi pro roky 2030
a 2050 na zakladé scénare

dle obvyklého stavu innosti.

» Data predstavuji hrubou
aproximaci stavajicich a budoucich
arovni nasyceni aragonitem.
= Nasyceni aragonitem je dulezitym
faktorem ovliviiujicim rychlost
rastu, ale neni pravdépodobné
jedinym. DalSi faktory (jako napf.
svétlo a kvalita vody) nebyly do
tohoto modelu zahrnuty z ddvodu
nedostatku globalnich

prostorovych dat.

V pfiloze 2 je uveden seznam zdroju dat pouzitych pfi analyze a

podrobnosti o validaci modelu. Na adrese www.wri.org/reefs jsou
k dispozici online seznam pfispévatell dat a Uplné technické poznamky
pro analyzu v€etné zdroji dat a prahovych hodnot pouzitych pfi
rozliSovani nizkych, stfednich a vysokych kategorii ohrozeni. Vysledky

této analyzy ohrozZeni jsou pfedlozeny v kapitolach 4 a 5.

Integrovani hrozeb

Abychom ziskali jedno Siroké méfitko ohrozZeni, zkombinovali jsme
vSechny Ctyfi jednotlivé hrozby pro koralové utesy do jediného
integrovaného indexu lokalnich ohrozeni, ktery odrazi jejich kumulativni
dopad na ekosystémy utest. Poté jsme tento index upravili podle

vr waiw s

rostoucich urovni ohrozeni, €imz jsme zohlednili

teplotniho stresu. Na zavér jsme sloucCili lokalni hrozby s modelovymi
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budoucimi odhady teplotniho stresu a okyselovani oceanl s cilem

pfedpovédét ohrozeni pro koralové utesy v letech 2030 a 2050.

a. Index integrovanych lokalnich hrozeb. Tento index byl vytvofen
seCtenim vSech Ctyf jednotlivych lokalnich ohrozeni, kdy utesy byly
pro kazdy pfipad roztfidény do nizké (0), stfedni (1) a vysoké (2)
kategorie. Seétené hrozby pak byly zatfidény do indexu takto:*

e Nizky:? 0 bod(i (nizké skére pro véechny lokalni hrozby)

e Stfedni: 1-2 body (stfedni skére u jedné nebo dvou lokalnich
hrozeb nebo vysoké skoére u jedné hrozby)

e Vysoky: 3-4 body (stfedni skoére u nejméné tfi hrozeb nebo stfedni
u jedné hrozby a vysoké u dalSi hrozby, nebo vysoké u dvou
hrozeb)

e Velmi vysoky: 5 bodu a vice (stfedni nebo vysSi skore u nejméné

tfi hrozeb a vysoké skore nejméné u jedné)

Vysledny integrovany index lokalnich ohrozZeni je nejpodrobné&jSim
vystupem z modelu a je vyobrazen na mapé na vnitini strané predni Casti
obalu a na regionalnich mapach v kapitole 5.

(Mapy jednotlivych hrozeb jsou k dispozici také online na adrese

www.wri.org/reefs).

wr wawgrs

stresu. Teplotni stres muze zpusobit blednuti korall i na jinak
zdravych utesech. Pfi souCasném vyskytu s lokalnimi hrozbami

pusobi jako sdruzena hrozba. Abychom zohlednili tlak ze strany

! Bylo vyhodnoceno nékolik metod integrace. Tato metoda byla vybrana proto, Ze méla
% Implicitni prah je ,nizky“, kdy koralovy Gtes neni ohroZzen konkrétni lokalni hrozbou.

V8echny utesy tak jsou oznaceny hrozbou urcité urovné. Tento pfistup pfedpoklada, ze

zadny utes neni mimo dosah tlaku Clovéka.
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teplotniho stresu a lokalnich hrozeb, sloucili jsme index integrovanych
lokalnich hrozeb s udaji oznacCujicimi mista se zavaznymi vyskyty
teplotniho stresu mezi lety 1998 a 2007. Utesy v oblastech teplotniho
stresu zaznamenaly zvySeni hrozby o jednu uroven. Tyto vysledky
jsou prezentovany v souhrnu hrozeb (obr. 4.6, tab. 4.1 a obr. 5.1 —
5.6) v kapitolach 4 a 5.

c. Index integrovanych lokalnich hrozeb a budoucich globalnich
hrozeb. Provedli jsme slouCeni indexu integrovanych lokalnich
hrozeb s modelovymi projekcemi okyselovani oceant a teplotniho
stresu v letech 2030 a 2050 (tab. 2.2), abychom mohli odhadnout
budouci hrozby pro koralové utesy ze strany zmény klimatu. Pfi
sluCovani téchto ohrozeni jsme vice vazili lokalni hrozby, a to ve
svétle vétSi nejistoty spojené s budoucimi hrozbami a s ohledem na
jemnéjsi rozliSeni odhadu lokalnich ohrozZeni. ZpoCatku jsou utesy
zafazovany do svych kategorii hrozeb zintegrovaného indexu
lokalnich hrozeb. Hrozba je zvySena o jednu uroven, jestlize jsou
utesy ve vysokém ohroZeni bud ze strany teplotniho stresu, nebo
okyseleni oceanl, nebo jestlize je zde stfedni hrozba pro oba
aspekty. Jestlize existuje vysoka hrozba jak z teplotniho stresu, tak
okyseleni ocean(, zvySuje se klasifikace hrozby o dvé urovné. Aby
bylo mozno zobrazit urcité nuance ve stupni ohrozeni, rozsifili jsme
hodnotici stupnici tak, aby obsahovala jednu dodate¢nou kategorii
ohrozeni nad velmi vysokou, kterou nazyvame ,kritickou®. Analyza
nepfedpoklada Zzadnou zménu v soucasnych urovnich lokalnich
hrozeb, a to jak v dusledku zvySeného tlaku Clovéka na utesy, tak
zmén v politice a fizeni ve vztahu k utesiim. Vysledky této analyzy

jsou uvedeny na obr. 4.9 a na mapach 4.2a, b a c v kapitole 4.

Omezeni
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Metoda pouzita pfi analyze je nezbytnym zjednoduSenim lidskych
¢innosti a slozitych pfirodnich procest. Model vychazi z dostupnych dat a
predpokladanych vztaht, avSak nemulze zachytit vSechny aspekty
dynamickych interakci mezi lidmi, klimatem a koralovymi utesy. Véda
zabyvaijici se klimatickymi zmé&nami je relativné mladym oborem, v némz
nejsou dosud slozité interakce mezi koralovymi utesy a jejich ménicim se

prostfedim plné poznany.

Box 2.1 Posuzovani stavu koralovych utesu ve vodé

Unikatnim a ddlezitym prvkem
pristupu studie Reefs at Risk je jeji |
celosvétové pokryti — posuzovani
ohrozeni vSech utesu, a to i téch,
které se vyskytuji daleko od lidskych

obydli a z dosahu védeckych aktivit.

Jedna se vSak o model, ktery méfi
spiSe ohrozeni nez stav. Nékteré ohrozené utesy mohou byt stale zdrave,
ale mnoho dalSich jiz mohlo utrpét poSkozeni urcitého stupné. Jedinym
zpusobem, jak pfesné posoudit stav, je pfesnym méfenim vyskytu ryb,
bentického pokryti (zZivi korali, mrtvi kordli, fasy, atd.) a jinych
charakteristik. Na nékterych utesech vCetné Velkého bariérového
probihaji podrobné a pravidelné prizkumy zahrnujici ¢etné oblasti, ale u
vétSiny utest na svété jsou tato pozorovani nebo sledovani fidka a
nepravidelna. Existuje vS8ak mnoho narodnich a nékolik mezinarodnich

monitorovacich programu, které poskytuji dulezité informace a zlepSuiji
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nase poznani stavu a trendu vyvoje koralovych utesu.

Reef Check (Kontrola utesu) je dobrovolny vyzkumny program s misty
sledovani ve vice nez 80 zemich a teritoriich po celém svété.

Global Coral Reef Monitoring Network (GCRMN) je sit védeckych a
vedoucich pracovniki na utesech v 96 zemich, ktefi sjednocuji
informace o0 stavech v periodickych zpravach o globalnim a
regionalnim stavu utesu.

Program Atlantic and Gulf Rapid Reef Assessment (AGRRA) je
normalizovanou metodou hodnoceni, ktera byla pouZita u vice nez
800 mist vyskytu koralovych utesu v oblasti Karibiku a Mexického
zalivu.

Australsky namorni védecky institut (AIMS) provadi védecky vyzkum
na vSech australskych utesech vCetné dlouhodobého monitorovaciho
programu, ktery od roku 1993 kazZdoro¢né zkouma zdravotni stav 47
utest Velkého bariérového utesu.

Le Centre de Recherches Insulaires et Observatoire de
I'Environnement (CRIOBE) provadi periodicky monitoring korall a ryb
v Jiznim Pacifiku.

Coastal Oceans Research and Development in the Indian Ocean
(CORDIO) monitoruje trendy zdravotniho stavu koralovych utesd,
rybich populaci a pobfeznich zdroji v 19 zemich ve stfednim a
zapadnim Indickém oceanu.

Nadace Reef Environmental Education Foundation (REEF)
spolupracuje s dobrovolnymi potapéci pfi shromazdovani dat o

moiskych rybich populacich v Karibiku a Pacifiku.

Vice informaci o programech monitoringu koralovych uatest viz

www.wri.org/reefs.

Pomoci indikatord ohroZeni se méfi stavajici i potencialni rizika

souvisejici s ¢innostmi Clovéka, klimatickymi zménami a okyselovanim
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oceanu. Silna stranka této analyzy spociva v jejim vyuzivani celosvétovée
konzistentnich datovych souboru pfi tvorbé celosvétové konzistentnich
indikatort lidského tlaku na koralové utesy. Pfi modelovani ucelové
vyuzivame Kkonzervativni pfistup, pfi némz jsou prahové hodnoty pro
stupné ohroZeni nastaveny na pfiméfené vysokych urovnich, a to za
ucCelem zohlednéni jakychkoli datovych omezeni a vyhnuti se zveliCovani
odhadovanych hrozeb.

Analyza Reefs at Risk Revisited je jedine¢na ve svém globalnim
rozsahu a ve své schopnosti poskytovat Siroky prehled o hrozbach, jimz
jsou koralové utesy vystaveny. Pfesto neni tento model dokonaly a urcita
opomenuti a jiné chyby jsou nevyhnutelné. Modelovani napfiklad
nezahrnovalo potencialné sdruzené hrozby onemocnéni korall nebo
zvysené intenzity boufi, a to z davodu pfili§ mnoha nejistot v jejich
pri€inach, rozlozeni a vztazich. Mapa globalnich pozorovani onemocnéni
koralu je vdak uvedena v kapitole 3 (mapa 3.5).

Data o monitorovani a pozorovani odborniku byla pouzita, pokud
byla dostupna, pfi nastavovani jednotlivych vrstev ohrozeni a pfi validaci
celkovych vysledki modelu. Prahové hodnoty zvolené pro rozliSeni
nizkého, stfedniho a vysokého stupné ohrozeni vychazeji do znacné miry
ze znalosti spolupracovnikl projektu se zkuSenostmi z riznych regionu a
z aspektl koralovych utest a jejich managementu. Jejich pfezkoumani
vysledkl modelu nam poslouzilo také jako nejsouhrnnéjsi potvrzeni
platnosti vysledku. (Seznam spolupracovniku, ktefi pfispéli svymi udaji

nebo radou k metodam modelovani, je uveden v pfiloze 2.).
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Kapitola 3. Hrozby pro svétové koralové utesy

Ty

Koralové utesy jsou kiehké ekosystémy, které ziji v uzkém pasmu

podminek prostfedi. Korali prospivaji v Cistych teplych vodach, které
obsahuji malo Zivin a maji dostatek svétla, které podporuje fotosyntetické
aktivity symbiotickych fas (zooxanthelae), jimz se nejlépe dafi ve tkanich
koralll a které jsou nezbytné pro jejich rust. Koralové utesy jsou také
extrémné zranitelné v dusledku nadmérné exploatace. Odstranéni
zakladnich funk&nich prvkd utesovych ekosystému, jako jsou velci
predatofi nebo pozira€i fas, mize mit dalekosahlé dulsledky v celém
ekosystému.

Lokalni a globalni hrozby pro koralové utesy jsou podrobnéji
popsany v nasledujicich oddilech, které jsou strukturovany kolem zdroje
Ci pFiCiny daného ohroZeni. Ke kazdé kategorii hrozby uvadime jeji popis

a navrhujeme nékteré moznosti pro jeji zmirneni.
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LOKALNi HROZBY

Pobfezni rozvoj

Popis hrozby: P¥iblizné 2,5 miliardy lidi — téméf 40 procent
celosveétové populace — zije do vzdalenosti 100 km od pobfezi. Rozvoj
pobfezni zdény spojeny s lidskymi obydlimi, pramyslem, akvakulturou
nebo infrastrukturou muze mit vyznamné dopady na ekosystémy
v blizkosti pobfezi. Vlivy pobfezniho rozvoje na utesy se mohou projevit
bud prostfednictvim pfimého fyzického poskozovani, jako je bagrovani
nebo navazeni zeminy, nebo nepfimo prostfednictvim zvySeného odtoku
sedimentd, znecistujicich latek a splasku.

Velké objemy sedimentll mohou byt splavovany do pobfeznich vod
béhem odlesfiovani pldy a pfi vystavbé. Odstrafiovanim pobfezni
vegetace, napfiklad mangrovl, se =zaroven niCi prostfedi, které
splaveniny vaze a které by jinak branilo poSkozovani ekosystéml
v blizkosti pobfezi.

Na mistech, kde dochazi krozvoji pobfeznich oblasti, Casto
nasleduje znecisténi. NejrozSifenéjSi znecistujici latkou jsou splaskové
vody, pfiCemz zvySené hladiny Zzivin v nich obsazené podporuji rozvoj
planktonu, ktery blokuje pfistup svétla a podporuje rust chaluh, které
bojuji o svlj prostor na utesech. Mnoho zemi s koralovymi utesy
neprovadi zadné Ccisténi vod, nebo jen malo. Karibské staty, staty
Jihovychodni Asie a regionu v Pacifiku vypoustéji odhadem 80 az 90
procent svych odpadnich vod necisténych. Problémem jsou také toxické
chemické latky. Zdroji toxickych chemikalii v pobfeznich odpadech jsou
prumyslova odvétvi, akvakultura, zemédélstvi, jakoz i domacnosti,
parkovisté, zahrady a golfova hfisté.

Jesté rozsahlejSi dopady mulze mit pfima vystavba v moFském
prostfedi. V. mnoha oblastech jsou rozsahlé plochy utesovych mélcin
uréeny k rekultivaci a ménény na letisté a primyslové nebo méstské
pozemky. Jinde maji pfimy vliv na utesy bagrovaci a stavebni prace

spojené s vystavbou pfistavd. Dokonce i pobfezni inZzenyrské prace ve
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vodach v blizkosti koralovych utesi mohou zménit proudéni vody a
prinést sedimenty s dopady mimo stavenisté.

V nékterych pfipadech muze utesy ohrozovat také turistika. Hotely
mohou pfivést pobfezni vystavbu do novych a vzdalenych mist se
souvisejici intenzivni vystavbou, tvorbou splaskovych vod a odpada.
Mezitim turisté zvySuji poptavku po plodech more a suvenyrech, rekreanti
mohou posSkozovat utesy v blizkosti pobfezi a neopatrni rekreacni
potapéci mohou kiehké koraly polamat.

Poskozeni korali se nasledné stanou nachylnéjSimi k nemocem a
nadmérnému rdstu fas.

Trendy: Rulst populace v pobfeznich oblastech je i nadale rychlejsi
nez celkovy rlst populace. Mezi roky 2000 a 2005 rostla populace zijici
do 10 km od pobfezi pfiblizné o 30 procent rychleji, nez je celosvétovy
prumér. S tim jak rostou populace a ztraceji se pfirozené ekologické
narazniky na pobfezi, povedou zvySujici se hladiny mofi a ménici se rysy
boufi v dusledku klimatickych zmén pravdépodobné ke zvySenym
pobfeznim technickym cinnostem pfi stavbé morskych hrazi a jinych
ochrannych konstrukci.

Napravné prostiedky: Dopady pobfezniho rozvoje je mozno
z velké Casti omezit prostfednictvim uc€inného planovani a predpisu. Ty
zahrnuji uzemni planovani, ochranu mangrovli a jiné vegetace a
prekazky, které omezuji vystavbu v urcité pevné vzdalenosti od pobfrezni
linie. Napfiklad jakakoli nova vystavba na Barbadosu musi byt 30 metrQ
za Carou prilivu. Tato opatfeni souCasné brani potfebé budoucich
pobfeznich technickych feSeni tim, ze umoziuji pfirozené pohyby plazi a
vegetace v Case a Setfi tak budouci naklady a eliminuji neoCekavané
dusledky. Na mistech, kde je nutné navazeni zeminy nebo rozsifeni
pFistavu, zahrnuji metody pouzivané pfi omezovani dopadi na sousedni
vody pouZziti zabran pro naplaveniny, usazovaci nadrze nebo vegetacni
naraznikové pasy, které zachycuji splaveniny pfedtim, neZz se dostanou

do vodnich cest.
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ZlepSovani sbéru a cisténi odpadnich vod z pobfeznich sidel je
prospésné jak pro koralové utesy, tak pro obyvatelstvo prostfednictvim
lepSi kvality vody a snizeného rizika bakterialnich infekci, rozvoje fas a
toxickych ryb. Odhady ukazuji, Ze za kazdy US dolar investovany do
sanitaCnich opatfeni je Cisty pfinos 3 az 4 US dolary v ekonomickém,
ekologickém a socialnim zlepSeni zivota blizké komunity.

Tlak ze strany turistiky je mozno omezit pomoci fadného
umistovani novych staveb vCetné takovych opatreni, jako je dodrzovani
pobfeznich pFekazek, zachovavani mangrovi a jinych pobfeznich
spoleCenstev, pouzivani ekologicky nezavadnych materialll (napfiklad
zabranéni tézby pisku a koralld) a instalovani a udrzovani zafizeni na
efektivni Cisténi splaskovych vod. Diulezité je také Fizeni turistiky
v udrzitelném rozsahu tak, aby nedochazelo k degradaci koralovych
utesll. Pouceni turisté pomahaji vytvaret poptavku po zodpovédném

rozvoji pobfreznich oblasti.

Box 3.1 Pfibéh utesu

Guam: Vojenska vystavba ohrozuje utesy

Spojené staty v nedavné dobé predlozily plany na rozsSifeni vojenskych
operaci na svém teritoriu na Guamu s vystavbou novych zakladen, letisté,
pfistavu s hlubokou vodou a zafizenimi pro 80.000 novych obyvatel
(narist 45% oproti stavajici populaci). Samotné bagrovani pfistavu si
vyzada odstranéni 300.000 m® koralovych Gtesd. V Gnoru roku 2010
posoudila Agentura Spojenych statll na ochranu zivotniho prostfedi tyto
plany jako ,ekologicky neuspokojive® a navrhla revize na upravu
stavajicich systému cisténi odpadnich vod a omezeni vlivu navrhovaného

pristavu na utesy. V dobé vydani nebyla vystavba zahajena, dokud




25

nedojde k vyfeSeni téchto otazek. Cely c¢lanek je uveden online na

www.wri.org./reefs/stories.

Pribéh poskytl Michael Gawel z Agentury na ochranu Zivotniho prostredi
Guamu

Znecisténi v povodi rek

Popis hrozby: Lidské &innosti daleko ve vnitrozemi mohou mit vliv
na pobfezni vody a koralové utesy. Pfi kaceni lesu nebo rozoravani
pastvin se erozi dostavaji do fek milidbny tun splavenin, zejména ve
svazitéjSich oblastech nebo na mistech s vysokymi srazkami.
Zemeédélstvi celosvétové dodava svym plodinam kazdym rokem vice nez
130 miliénd tun hnojiv (tj. Zivin) a pesticidl, z nichz se velka ¢ast dostava
do vodnich toku, jimiz jsou transportovany k pobfeZi. Tyto problémy muaze
jesté navysSit chov dobytka. Nadmérna pastva odstrafiuje vegetaci a
napomaha erozi, a to i na mnoha neobydlenych ostrovech s populacemi
volné Zijicich ovci a koz. Vykaly dobytka mezitim vyznamné pfispivaji ke
znecisténi vodnich toku a nasledné mofi Zivinami. Také duini tézba
predstavuje lokalizovanéjsi hrozbu prostfednictvim odtoku splavenin nebo

louhovani chemickych toxina.
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Box 3.2 Fotopfibéh — Mizejici mangrovy

Mangrovy Kkopiruji pobfezi v mnoha oblastech koralovych utesu.
Pfedstavuji nezbytny naraznik, ktery zadrZuje splaveniny smyvané
Z pevniny a snizuje obsah Zivin a jinych znecistujicich latek. Tlak na
pobfezni rozvoj zahrnujici pfeménu na zemédélstvi a akvakulturu vede
k rychlému ubytku mangrovovych porostu — od roku 1980 jich zmizelo
témér 20 procent. S ubytkem mangrovu jsou koralové utesy zranitelng&jsi
vuci znecisténi z pevniny. Mohou se vyskytovat také pfiméjsi ekologické
dopady tykajici se mnoha tvorl Zijicich v utesech, ktefi vyuzivaji

mangrovoveé porosty jako prostor pro vyvoj nebo jako cenné sousedni

stanovisté pro obstaravani potravy, pro ukryt nebo vychovu potomstva.

-

Na pobiezi se splaveniny, ziviny a znecistujici latky rozptyluji do
sousednich vod, pfiCemz néktera jejich oblaka sahaji dale nez 100 km od
usti feky. Tyto vlivy je mozno omezit, jestlize se mezi fekami
a koralovymi utesy nachazeji mangrovové lesy nebo porosty mofskych
trav. Obé tyto lokality mohou pomoci zachytavat splaveniny, které se
usazuji v klidnych vodach mezi vyhonky a kofeny, a mohou také hrat roli
pfi aktivnim odstranovani rozpusténych Zivin z vody.

Ve velkych mnozZstvich mohou splaveniny zavalit, oslabit i zabijet
koraly a jiné bentické organismy. V nizSich mnozstvich mohou snizovat

schopnost symbiotickych fas provadét fotosyntézu a tim zpomalovat rust
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korald. Nadmérné hladiny Zivin jako dusik a fosfor v mélkych
pobfeznich vodach (ij. eutrofizace) mohou podporovat rozvoj
fytoplanktonu ve vodé, ktery blokuje pFistup svétla ke koralim, nebo
zpusobit rychly rast fas a chaluh na mofském dné, které mohou
vytlaCovat nebo prerastat koraly. V zavaznych pfipadech muze
eutrofizace vést k hypoxii, pfi které rozklad fas a dalSich organismu
spotiebovava veskery kyslik ve vodé a vede ke vzniku ,mrtvych z6n®
a nakonec ke kolapsu ekosystému v blizkosti pobfezi.

Trendy: Hlavnim dodavatelem splavenin do povodi je odlesnovani.
Mezi roky 2000 a 2005 doSlo pfi odleshovani k odhadovanému ubytku
2,4% vlhkych tropickych lesu, pficemz nékteré z nejvétSich holin vznikly
v zemich s koralovymi utesy, jako jsou Brazilie, Indonésie, Malajsie,
Tanzanie, Myanmar a KambodZza. Pfitom se oCekava, ze diky klimatickym
zménam bude v mnoha oblastech dochazet k silngjSim a Cast&jSim
srazkam, které zintenzivni splachovani znecistujicich latek a sediment
k pobfezi.

Bude dochazet k rozSifovani a zintenzivihovani zemédélstvi za
ucelem vyrovnani poptavky rostouci globalni populace po potravinach.
FAO odhaduje, ze celkové vyuzivani hnojiv poroste pfiblizné o jedno
procento ro€né — od zakladniho udaje 133 miliénu tun ro¢né v roce 1997
na 199 miliénu tun v roce 2030. OCekava se, Ze nejvétsi narlist spotieby
hnojiv bude v rozvojovych zemich, zejména v Africe a Jizni Asii. Hypoxie
je  rostoucim problémem v pobfeznich vodach, kde pocet
dokumentovanych pfipadld na celém svété narostl ze 44 v roce 1995 na
169 v roce 2007.

Napravna opatreni: Pro omezovani hrozeb znecisténi z povodi fek
jsou dulezité zasady fizeni pozemkU na pevniné a ekonomické podnéty.
VylepSené zemédélské metody mohou jak sniZit erozi a odtok, tak zvysit
ucinnost hnojiv, z ¢ehoz nasledné maji prospéch jak zemédélci, tak
rybafi. Napfiklad konzervaéni zpracovani pldy (ponechani pFedchozi

vegetace nezaorané v pudé) pomaha snizovat ztratu paddy, praci
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zemédélce i vydaje na palivo, zatimco orba po vrstevnici a pouzivani
teras snizuji erozi. Odtok zivin je mozno omezit provadénim pfedbéznych
zkouSek pudy na mnozstvi Zivin a zlepSovanim naCasovani pouziti hnojiv.
Agrolesnictvi, opétovné zalesriovani, ochrana lesu na prudkych svazich a
pozadovani zachovani pasu lesa podél ficnich bfeh mohou ve velké
mife omezovat uvolfiovani zivin a sedimentl do vodnich tokl a zlepSovat
spolehlivost dodavek sladké vody po cely rok. Zachované mokfady,
mangrovy a porosty morské travy pfi pobfezi mohou filtrovat a zachytavat

splaveniny a ziviny pfedtim, nez dosahnou ke koralovym utestm.

Box 3.3 Pribéh utesu

Palau: Komunity fidi povodi a chrani koralové utesy

Republika Palau v zapadnim Pacifiku je obklopena vice nez 525 km?
koralovych utesl. Vystavba nedavno dokonéené 85 km dlouhé ,zpevnéné
komunikace® kolem nejvétSiho ostrova Palau — Babeldaob — znamenala
rozsahlé kaceni lesd a mangrovovych porostd, v duisledku ¢&ehoz
dochazelo ke splavovani pudy do fek a pobfeznich vod, poskozovani
koralovych utesl, porostll moiské travy a zdroju pitné vody. Ve snaze
lépe pochopit dopad ménici se krajiny na mofské prostfedi realizovalo
Mezinarodni stfedisko Palau pro koralové utesy (PICRC) studii, ktera
odhalila, Ze degradace utesu je pfimym dusledkem splavenin z pevniny.
Poté, co PICRC pfedlozilo tato zjisténi mistnim komunitam, zaved| vladni
organ statu Airai na Palau zakaz kaceni mangrovovych porostu.
Komunity, mistni viady a nevladni organizace se také spojily a vytvofily
Sdruzeni povodi Babeldaob, jakési férum pro tvorbu plant na fizeni
pozemku a urCovani spole¢nych cild ochrany. Cely ¢lanek je uveden

online na www.wri.org./reefs/stories.
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Pribéh poskytl Steven Victor zThe Nature Conservancy Palau.
e S — N T = e

Znecisténi a Skody lodni dopravou

Popis hrozby: Tisice obchodnich, rekreacnich a osobnich plavidel
proplouvaji kazdy den kolem koralovych utesi a pfinaseji s sebou
spoustu potencialnich hrozeb, jako jsou znecisténa podpalubni voda,
uniky paliva, splasky, pevny odpad a invazivni druhy organismu. Kromé
toho jsou utesy vystaveny pfimému fyzickému poskozeni pfi najizdéni na
mélCinu, kotveni a pfi unicich ropnych latek.

Zdroje znecisténi lodni dopravou mohou rychle naruSovat zdravi
koralovych utesl. Napfiklad rozlité ropné latky, uniky z t&€Zebnich zafizeni
a potrubi nebo latky vypousténé z lodi mohou mit jak kratkodobé, tak
dlouhodobé (chronické) ucinky. Studie na koralech vystavenych ropnym
latkdm identifikovaly kromé jinych zavaznych reakci na stres také
odumirani tkani, zmény v rychlosti kalcifikace, vypuzovani symbiotickych
fas a odumirani larev.

Vyznamnym zdrojem zneci$téni v mnoha oblastech jsou vyletni
lodé. V roce 2009 se plavilo na vice nez 230 vyletnich lodich po celém
svété pfiblizné 13,4 miliénu cestujicich. Pfi bézné jednotydenni plavbé na
velké lodi (3000 cestujicich plus posadka) se vyprodukuje témér 800
krychlovych metri splaskl, 3700 m*® znegisténé vody, pul krychlového
metru nebezpeéného odpadu, 8 tun pevného odpadu a témér 100 m?

podpalubni vody. Odhady naznacuiji, ze typicka vyletni lod vygeneruje 70-




30

krat vice pevného odpadu za den nez bézna nakladni lod. Mezinarodni
umluva o prevenci znecisténi zlodi (MARPOL) poskytuje soubor
schvalenych smérnic tykajicich se vypousténi splaskl, olejovité
podpalubni vody, nebezpeénych odpadl a pevného odpadu (zahrnuijici
jakékoli vyhazovani plasta). Pfedpisy MARPOL jsou bohuzel v odvétvi
vyletnich plaveb i jinde dodrzovany ruzné.

Také invazivni druhy, tj. druhy nahodné pfepravované ze
vzdalenych mist v zatézové vode lodi nebo vypousténé z akvarii, maji vliv
na komunity korala tim, Ze likviduji nebo nahrazuji plvodni druhy.
Priklady v tropickych vodach mohou byt perutyni (lionfish), jejichz
puvodnim domovem je Indicky ocean a Pacifik a ktefi se dnes nachazeji
v celé Karibské oblasti, a nékolik typu invazivnich Fas na Havajskych
ostrovech. Nejvice ohrozeny invazivnimi druhy jsou utesy nachazejici se
v blizkosti zastavek okruznich plaveb. Odhaduje se, ze v jednu chvili
muUze byt pfepravovano na celém svété v zatéZovych vodach lodi az
10.000 mofiskych druhu, i kdyz jen nepatrny zlomek z nich cestu prezije Ci
osidli nové uzemi.

Lodé a jina plavidla mohou byt také zdrojem pfimého fyzického
poskozeni a zni€eni koralovych utesu. Kontakt s trupem lodi, kotvou nebo
lodnim Sroubem muze koraly rozdrtit, rozlamat nebo premistit. MenSi
plavidla obvykle zpusobuji mirnéjsi poSkozeni, ale v oblastech se silnym
provozem rekreacCnich lodi, napfiklad Florida Keys National Marine
Sanctuary, kde se zaznamenava 60 az 90 najeti na koralové utesy rocné,
acCkoliv daleko vice jich zustava nenahlaseno, je kumulativni dopad
obrovsky. Trosky z lodi v€etné plastld a opusténych rybarskych zafizeni
mohou také zpuUsobovat fyzické poSkozeni na utesech a mofsti
zivoCichové, napfiklad ryby a Zelvy, se do nich mohou zaplést. Koralim
muze trvat desitky let, nez se z fyzického poskozeni zpusobeného narazy

lodi a troskami z nich vzpamatuiji.
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Trendy: Navzdory rostoucimu usili regulovat emise sklenikovych
plyni se stale zvySuje globalni poptavka po ropé a ocekava se, ze
poroste z 83 miliont bareld denné v roce 2004 na 118 miliénda bareld
denné v roce 2030. | kdyz se metody branici unikim a ztratam zlep3uiji,
zvySuji se také Cista rizika uniku, a to vzhledem k neustalym narastiim
Dobrym pfikladem tohoto rizika je unik ropy z vrtu Deepwater Horizon
v Mexickém zalivu vroce 2010, kde nedostateCny vladni dohled a
nedodrzovani bezpecCnostnich opatfeni mély za nasledek jeden
z nejvétsich unikd ropy do mofe v historii Spojenych statu.

Namorni doprava neustale rychle roste ve srovnani s ostatnimi
zpusoby dopravy. Odhadovana hruba tonaz mezinarodni komercni
namorni prepravy vzrostla mezi lety 1980 a 2003 o 67 procent. Neustale
roste také vyletni turistika na lodich. Pocet cestujicich se od roku 1980
zvySuje o prumérnych 7,4 procenta rocné a do roku 2000 bylo na vodu
spusténo 118 novych lodi. Z hlediska odpadového hospodarstvi se
odvétvi vyletnich plaveb neustale zlepSuje. Nékteré lodé jiz maji pokrocila
zarizeni na Cisténi splaskové vody, palubni recyklacni programy a ve
vétSi mife se pouzivaji biologicky odbouratelné alternativy k plastim.
Stim, jak se rozSifuje namorni preprava, roste také hrozba ze strany
invazivnich druh(, protoZze nebezpeci nahodného uniku ze zatézové vody
nebo biologického znecisténi lodniho trupu se obtizné kontroluje.

Napravna opatieni: Pro zmirnéni zneciStovani lodni dopravou a
poSkozovani utesl jsou zasadni opatieni na Fizeni zZivotniho prostifedi na
mistni Urovni. Tato opatfeni zahrnuji rozvoj infrastruktury v pfistavech,
ktera by pfijimala a fadné likvidovala odpad vygenerovany na lodich,
zlepSovani systémua na Cisténi odpadnich vod na vyletnich a nakladnich
lodich a vypracovani ucinnych havarijnich pland pro uniky ropy. Pro
snizovani rizika zasazeni pobfeznich vod invazivnimi druhy jsou dulezité
predpisy pro zatézovou vodu, které vyzaduji likvidaci nebo vyménu

zatéZové vody daleko od pobrezi v hlubokych vodach predtim, nez lod
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pfipluje do pristavu. RozSifovani dostupnosti pevnych Kkotvist pro
rekreaCni plavidla muaze snizit posSkozeni koralu kotvami a
pravdépodobnost najeti na dno. Pfi dodrZzovani pfredpisi muize také
pomoci vzdélavani maijitelt plavidel.

Ke snizeni ohrozeni koralovych utest ze strany lodni dopravy by
velmi napomohlo pfijeti a prosazovani narodni legislativy ve vSech
zemich s koralovymi utesy, ktera by zahrnovala mezinarodni umluvy o
namofnim znecistovani. Kromé& MARPOL jsou dalSimi umluvami
Mezinarodni namorni organizace (IMO) Londynska umluva a protokol a
Mezinarodni umluva o pfipravenosti, reakci a spolupraci pfi znecisténi
ropou (OPRC), které fesi likvidaci odpadul resp. uniky ropy do mofe. Pro
zabranéni katastrofickym anikim ropy v budoucnu mohou byt také nutné
jesté prisngjSi predpisy o prlzkumu a tézbé ropy v narocnych

prostfedich, jako jsou oblasti hlubokych mofi.

Box 3.4 Pribéh utesu

Americka Samoa: Vrak lodi v narodni pfirodni rezervaci Rose Atoll

Rose Atoll je narodni pfirodni rezervaci v Jiznim Pacifiku v ramci teritoria
Spojenych statd Americka Samoa. V roce 1993 najela na mél€inu na
utesu Rose Atoll rybafska lod o vytlaku 275 tun. ZpocCatku byla z lodi
odstranéna pouze pridova Cast, avSak naslednym sledovanim se Zzjistilo,
Ze pfi rozpadu a postupujici korozi lodi se do okolnich vod dostava
rozpusténé Zelezo, které stimuluje rlst modrozelenych fas na utesech.
V reakci na to nechala vlada USA odstranit s nezanedbatelnymi naklady i
zbyvajici trosky. Utesy se nyni rychle zotavuji. Tento Uspéch tkvi z velké
Casti na statutu uzemi Rose Atoll jako aktivné fizené chranéné oblasti
v kombinaci s dostateCnymi prostfedky, Usilim a zkuSenostmi pfi
sledovani poskozeni a obnovy. Cely clanek je uveden online na

www.wri.org./reefs/stories.
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Pribéh poskytl James Maragos z US Fish and Wildlife Service na Havaiji.

Nadmeérny a destrukéni rybolov

Popis hrozby: Rybolov v oblastech utest byl po dlouhou dobu
schopen uzivit pobfezni spoleCenstvi tim, ze jim poskytoval jak potravu,
tak Zivobyti. V pasu 10 km od pobfezi a 30 km od koralovych utesu vSak
dnes Zije vice nez 275 miliona lidi, a tudiz tlak ze strany rybolovu je na
mnohé utesy vysoky. Pokud jsou dobfe Fizeny, mohou byt tyto oblasti
rybolovu udrzitelnym zdrojem, ale rostouci pocCet obyvatel, ucinngjsi
zpusoby rybolovu a rostouci poptavka ze strany turistiky a mezinarodnich
trhd maji na stavy ryb vyznamny vliv. Nékteré cilové druhy, jako jsou
kanicové, chniapalové, zraloci, sumySi a humfi, skytaji jako exportni
komodity tak vysoké ceny, Ze rybarské lodé cestuji stovky a dokonce az
tisice kilometru k nejvzdalengjS§im mistim jejich vyskytu a Casto lovi
nezakonné v chranénych nebo cizich vodach, jen aby si zajistily ulovky.

Odstranéni jen jedné skupiny ryb z potravniho fetézce koralovych
utesi muze mit kaskadovity ucinek na cely ekosystém. Dojde-li
k odstranéni vrcholovych predator(, jejich kofist pfestane byt ve stiehu a
celkova reakce mulze byt slozitd a ponékud nepfedvidatelna a muze
potencialné zpUsobit destabilizaci systému. | kdyz jsou velci predatofi
Casto uprfednostnovanou cilovou skupinou, s tim, jak jejich stavy klesaji,

zaméfuji se rybafi na mensSi a cCasto bylozravé ryby (v procesu
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nazyvaném ,sestupny rybolov v potravnim fetézci). V koralovych utesech
s nadmérnym rybolovem tak zuUstavaji v malych poctech jen pfevazné
malé ryby. Tyto utesy jsou pak nachylné k nadmérnému rastu fas, jemuz
nebrani zadné bylozravé ryby. Tyto nadmérné lovené utesy se jevi byt
méné odolnymi vUici stresorim a mohou byt zranitelnéjSi va¢i nemocem a
pomalejSi pfi obnové z dopadu jinych lidskych €innosti.

Na nékterych mistech jsou destrukéni samotné metody rybolovu.
Nejvyraznéjsi je pouzivani vybusnin pfi zabijeni nebo omracovani ryb, pfi
kterém dochazi k ni€eni korald. | kdyZ je v mnoha zemich nezakonny,
zustava rybolov pomoci vybu$nin (dynamitu) trvalou hrozbou, zejména
v Jihovychodni Asii a vychodni Africe. Pro koraly je niCivy také rybolov
jedem. Tento postup obvykle zahrnuje pouZzivani kyanidu k ochromeni a
chytani zivych ryb pro lukrativni trhy s Zivymi rybami koralovych utesu
nebo pro akvaria. Jed muize zpuUsobit zbélani korald a zabijet polypy.
Rybafi Casto koraly rozbijeji, aby se tak dostali k ochromenym rybam,
zatimco jiné druhy v blizkosti jsou usmrceny nebo ponechany zranitelné
vuéi predatorim. Mapa 3.1 poskytuje pfehled lokalit oznaCenych jako
oblasti ohrozené rybolovem pomoci vybusnin nebo jedu.

NiCivy uCinek na ekosystémy koralovych utesi mohou mit také
ur€ité typy rybarskych zafizeni. Svislé sité pro chytani ryb za Zabry a
mél€inné nevody se tahnou po morském dné, pfiemz zachytavaji nebo
srovnavaji vse, co jim stoji v cesté, vCetné nedospélych ryb a ryb, které
nejsou cilem, a jemnych korall. Kromé toho odhozené nebo ztracené sité
a pasti mohou i nadale plnit svoji ulohu — lakat dravce a zakryvat koraly —

jesté dalSi mésice a roky poté, co doslouzily.



35

Box 3.5 Pribéh utesu

Tanzanie: Smrtici rybolov dynamitem se znovu objevuje

Tanzanie na vychodnim pobfezi Afriky je domovem rozsahlé sité
koralovych utesu, které podporuji hlavni odvétvi drobného rybolovu a
turistiky. Tanzanie je vSak také jedinou zemi v Africe, kde se stale ve
velkém pouziva rybolov pomoci vybu$nin. Tato devastujici forma
rybolovu se objevila poprvé v 60. letech minulého stoleti a do 90. let se
stala zavaznym problémem. Jednoznacné zaméfena narodni kampan na
konci 90. let tento zpusob rybolovu mezi lety 1997 a 2003 témér
odstranila, ale diky nedostateCnému stihani a nizkym pokutam
udélovanym uzivatelim téchto metod doslo ke znovuobjeveni a rozSifeni
téchto protizakonnych praktik. Rostouci domaci i mezinarodni tlak je
potfebny k vytvofeni politické vule nezbytné k opétovnému zastaveni
tohoto kratkozrakého a neudrzitelného zplasobu rybolovu. Cely ¢&lanek je

uveden online na www.wri.org./reefs/stories.

Pribéh poskytla Sue Wellsova (Independent)
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Mapa 3.1 Globalni vyskyt rybolovu pomoci vybusnin a jedu

Areas of Observed Blast or Poison Fishing
Moderate - Severe

Pozn.: Rybolov pomoci vybus$nin a jedu je ve velké mife provadén v Jihovychodni Asii,
v zapadnim Pacifiku a ve vychodni Africe. Oblasti ohrozeni znazornéné na této mapé
vyplyvaji z prizkumnych sledovani a nazort odborniku.

Zdroj: WRI, 2011

Trendy: Vyznamnymi hnacimi silami nadmérného rybolovu jsou
predevSim rlst populace, nadmérna kapacita rybarskych zafizeni,
nedostateCné postupy pfi Fizeni rybolovnych oblasti, mezinarodni
poptavka po rybach a nedostatek alternativniho pfijmu pro obyvatele Zijici
na pobfezi. Svétova organizace pro vyzivu a zemédélstvi (FAO)
odhaduje, ze v globalnim méfitku 80 procent svétovych zdroji mofskych
ryb je vyuzivano plné nebo nadmérné. Tato Cisla neuvazuji vliv
nezakonnych, nehladenych a neregulovanych ulovkd, u kterych se
odhadovalo, Ze pfidavaji dalSich pfiblizné 20 procent k oficialnim
statistikam ulovkd mezi roky 1980 a 2003. RybaFské oblasti na koralovych
utesech jsou vétSinou malého rozsahu, a proto jsou v celosvétovych
statistikach slabé zastoupeny.

Pokud jsou vsak k dispozici Cisla jednotlivych zemi, jako napfiklad
u Indonésie a Filipin, naznacuiji tato Cisla zavazné problémy. Neudrzitelny
lov nékterych druhd ryb je hlaSen dokonce na nékterych

z nejvzdalenéjSich a nejlépe chranénych koralovych utesl. Je tak vysoce
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pravdépodobné, ze vétSina rybarskych oblasti na utesech po celém svété
je v podobném nebo i horSim stavu, nez naznacuji globalni odhady FAO.

Na druhou stranu je pozitivni skuteCnost, Zze vlady zemi a mistni
vlady vyznacduji ve zvySeném poc€tu namofini chranéné oblasti (MPA) ve
snaze chranit koralové utesy. Tyto oblasti zahrnuji mnoho mist, kde
dochazi ke znacnému tlaku ze strany ¢lovéka. Tyto oblasti, zvlasté pokud
maji podporu obyvatelstva, mohou byt pfi snizovani nadmérného
rybolovu pfekvapivé uc€inné. Mista v oblastech s vysokym tlakem v$ak
tvofi pouze velmi malou &ast utesl a ty nejvétSi MPA jsou Casto mezi
témi vzdalenéjSimi. K celosvétovému pokryti pfispéla rada velmi velkych
MPA, napfiklad Papahanaumokuakea Marine National Monument na
Severozapadnich Havajskych ostrovech, ktera se rozklada na 360.000
km? (plocha pfiblizné o velikosti Némecka), Phoenix Islands Protected
Areas, které pokryvaji 408.250 km? pfevazné neobydlenych ostrovt Fénix
a okolni vody, a v nedavné dobé vyhlaSena Chagos Archipelago MPA,
ktera pokryva priblizné 550.000 km?. Sila predpist pro rybarské oblasti
v MPA je celosvétové promeénliva, ale jejich vyznamnou soucasti jsou
rezervace s uplnych zakazem rybolovu. Tyto rezervace tvofi jak plochy
vramci MPA, tak celé MPA. Napfiklad oblast vyznaena se zakazem
rybolovu v Great Barrier Reef Marine Park se vroce 2004 rozrostla
z méneé nez 5% na 33 %, coz odpovida rozloze 115.000 km?, a jiz nese

znamky znacného kladného pfinosu pro koralové utesy.

Box 3.6 Lovené zaZiva — Ryby pro akvaria a obchod s Zivymi rybami

koralovych utesu

Obchodovani s zivymi rybami koralovych atesq, tj. rybami chycenymi
k prodeji zaziva na trzich a v restauracich, a s dekorativnimi druhy je

odvétvim s vysokou hodnotou.
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Obchod s dekorativnimi druhy ryb vydélava na celém svété odhadem 200
az 330 miliona USD rocCné, pficemz vétsina exportll opousti zemé
Jihovychodni Asie a mifi do Spojenych statl a do Evropy. Celkova
hodnota tohoto prumyslového odvétvi zustala béhem uplynulého
desetileti stabilni, i kdyz obchodni statistiky nejsou upiné. Obchod
s zivymi rybami pochazejicich z koralovych utesi se soustfeduje
prevazne v Jihovychodni Asii, pfiCemz vétSina ryb je exportovana z Filipin
a Indonésie a importovana pres Hong Kong do Ciny. V prib&hu doby
doslo k rozSifeni tohoto obchodu s exporty z ostrovl v Indickém oceanu a
v Pacifiku, a to z ddvodu vyc€erpanych populaci v Jihovychodni Asii,
rostouci  poptavky, vylepSeni v pfepravé a vysoké hodnoty
obchodovanych ryb. Hodnota obchodu s zZivymi rybami koralovych utes
byla vroce 2002 odhadovana na 810 miliénd USD. Zivé ryby
z koralovych utest se prodavaji pfiblizné &tyfi az osmkrat draze nez
srovnatelné mrtvé ryby a jejich cena muize dosahovat az 180 $ za
kilogram u vyhledavanych druhu, jako je pyskoun obrovsky nebo kanic
teCkovany, takZze obchod s témito rybami je pro rybare i obchodniky velmi

lukrativni.
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Napravna opatieni: Rizeni rybafskych oblasti miize mit mnoho
forem v€etné jejich sezénniho zavirani na ochranu chovnych stanovist,
omezeni toho, kde a kolik lidi v nich mdze lovit, a také omezeni velikosti
nebo mnozstvi ryb, které je mozno si vzit, nebo typl rybafského nacini,
které mohou pouzivat. Oblasti uzaviené pro rybafeni mohou vykazovat
rychlou obnovu s vétS§im mnozstvim vétSich ryb uvnitf jejich hranic ve
spojeni s pfinosy pro koraly a jiné druhy a s rozSifenim dospélych rybich
populaci mimo obvod oblasti, které mohou vylepSovat vysledky rybolovu
v sousednich oblastech. Ve vSech pfipadech jsou pro dosazeni uspéchu
dulezité velikost a umisténi. Zasadni je vymahani zakazu a pro ucinné
fizeni je nezbytna lokalni podpora a zainteresovanost obyvatelstva na
fizeni.

Mnoho zemi jiz ma pfijaty zakony proti rybolovu pomoci vybusnin a
jedu, ale museji pro jejich vymahani pouzivat vice zdroji. Zemé by mohly
také regulovat import a export zivych konzumnich ryb a ryb pro akvaria a
dbat na to, aby byly loveny pomoci udrzitelnych a nedestruktivnich
metod. Na mistni Urovni je vzdélavani dalezitym nastrojem pro zvySovani
povédomi mezi rybafi o tom, ze destrukéni praktiky pfi rybolovu maji
negativni dopad na vlastni zdroje, které jim poskytuji potravu a Zivobyti.
Existuji také rostouci snahy podporovat aktivnéjsi roli spotfebitell a jsou
uzavirany soukromé trzni dohody v celosvétovém obchodé s rybami.
Certifikace a oznafovani ekologickymi $titky, jako napfiklad Marine
Stewardship Council (Rada pro spravu mofi), mohou pomoci ménit trzni
poptavku a zvySovat odmény za ryby ziskavané z udrzitelnych zdroju, i
kdyZz dosavadni snahy maiji na snizovani nadmeérného rybolovu zatim jen

omezeny Vliv.
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MENICi SE KLIMA A CHEMICKE SLOZENi OCEANU

Oteplovani mori

Popis hrozby: Kordli jsou vysoce citlivi na zmény v teploté.
V neobvykle teplych podminkach korali vykazuji stresovou reakci znamou
jako blednuti koralu, pfi kterém ztraceji mikroskopické fasy
(zooxanthellae), které obvykle Ziji vjejich tkanich. Bez téchto
symbiotickych fas se Ziva tkan koralu stava pruhlednou a vapencova
kostra pod ni se stava viditelnou. V zavislosti na dobé trvani a na rozsahu
teplotniho stresu mohou koralové utesy bud zahynout, nebo blednuti
prezit. Av8ak i utesy, které preziji, budou pravdépodobné vykazovat
snizeny rust a omezenou reprodukci a mohou byt zranitelngjSi VU i
nemocem.

Pfirozené zmény v teplotach vod spolu s dalSimi lokalnimi stresory
mély vzdy za nasledek pfilezitostné epizody blednuti korald v malém
méfFitku. V poslednich letech vSak dochazi k narlistu vyskytu abnormalné
vysokych teplot oceanu, coz vede k CastéjSim, intenzivngjSim a
rozsifenéjSim pfipaddm ,masivniho blednuti“, kdy velka mnozstvi korall
mnoha riznych druhd na velkych uzemich blednou sou€asné. K doposud
nejvyraznéjSimu pfipadu masového blednuti doSlo v roce 1998, kdy byly
zaznamenany rozsahlé oblasti zvySenych teplot vody v mnoha Castech
tropd, které souvisely s neobvykle silnym sledem jeva zvanych El Nifio a
La Nina (pfirozena, ale mohutna globalni fluktuace povrchovych vod
oceanu a souvisejicich rysu pocasi). Tyto udalosti v kombinaci s rychlosti
globalniho oteplovani v pozadi mohou v nékterych regionech pusobit
zvlast vysoké teploty. Vysledkem v roce 1998 bylo to, Ze blednuti postihlo
celé ekosystémy koralovych uUtesu ve vSech Castech svéta a zahubilo
odhadem 16 procent celosvétové populace korall. V nejvice zasaZzenych
oblastech, jako je stfedni a zapadni Indicky ocean, zahynulo 50 az 90
procent vSech korald. Rist novych korall byl proménlivy, ale pouze ffi
étvrtiny zasazenych koralovych utest se od té doby vzpamatovaly (box
3.7).
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Box 3.7 Pribéh utesu

Mezoamericky koralovy utes: Nizky stres vede k resilienci

Mezoamericky koralovy utes — nejvétSi souvisly utes na zapadni polokouli
— je ohrozen nadmérnym rybolovem, rozvojem na pobrezi, zemédélskou
erozi a oteplovanim mofi. V roce 1998 zpulsobilo masivni blednuti koral{
silnou umrtnost na tomto utesu. V oblastech, kde utes a okolni vody byly
relativné méné zasazeny sedimenty, se vSak nékteré druhy korall
dokazaly vzpamatovat a b&éhem dvou az tfi let normalné rostly, zatimco
kordli Zijici na mistech puUsobeni nadmérnych lokalnich vlivi nebyli
schopni se plné vzpamatovat ani osm let po této udalosti. Tento pfiklad
naznacuje, Zze omezeni lokalnich hrozeb pomaha také koralim pruznéji
reagovat tvafi v tvar rostoucim teplotam mofi. Cely clanek je uveden

online na www.wri.org./reefs/stories.

Pribéh poskytly Annie Reisewitzova a Jessica Carilliova ze Scrippsova

oceanografického institutu pfi Kalifornské univerzité v San Diegu.

Od roku 1998 dochazi k dalSimu masovému blednuti zpisobenému
teplotou, pfiCemz v nékterych regionech bylo pfiCinou jesté vétSich Skod.
Nadmeérné blednuti korall se projevilo v roce 2002 na Velkém bariérovém

utesu,” zatimco v roce 2005 doslo k doposud nejzavaznéj$imu blednuti
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v Castech Karibiku. Mezi lety 1980 a 1997 bylo hlaSeno celosvétové
pfiblizné 370 pozorovani blednuti korall, zatimco od roku 1998 do roku
2010 jich bylo vice nez 3700 (obr. 3.1). Pfi dokonCovani této zpravy
hlaseni o velkém blednuti v roce 2010 stale pfichazela, avSak ukazovala
na jevy masového blednuti v etnych regionech.  Narust
v zaznamenanych pozorovanich v prabéhu doby odrazi rostouci teploty
povrchu mofi, stejné jako zvySené uvédomovani si, monitorovani a
sdélovani pfipadl blednuti. Mapa 3.2 znazoriuje pozorovana blednuti
korall a modelovany teplotni stres od roku 1998 do roku 2007.

Ne vSichni korali jsou stejné nachylni k blednuti. Nékteré druhy se
jevi byt tolerantnéjSimi a néktefi jedinci se zdaji byt 1épe aklimatizovanymi
vSak ve vSech pfipadech omezena a zda se, ze pfi tom nejextrémnéjsSim
otepleni budou k blednuti nachylni vSichni korali. Rozdil se zda byt v tom,
jak dobfe jsou ruzna spole€enstvi utest v ramci ekosystému schopna
prezit pfipady blednuti nebo se z nich vzpamatovat. Tento rozdil muze
byt zpusoben faktory Zivotniho prostfedi, jako jsou hloubka, zastinéni,
proudy, stoupani spodnich vod k hladiné a cinnost vin. Korali a utesy,
ktefi jsou schopni lépe se vyhnout blednuti nebo je tolerovat, se nazyvaji
srezistentni®. Koralové utesy, které jsou schopny vzpamatovat se rychleji
ze svého predchoziho stavu po udalosti zpUsobuijici blednuti, se povazuji
za resilientni“. Mezi faktory, které, jak se zda, zlepSuji resilienci
koralového utesu, jsou dobré napojeni na nezasazené nebo rezistentni
oblasti utesl, které umoznuje larvam korall pfemistit se na né a znovu
zalozit kolonii korall, Cetna bylozrava spolecCenstvi, ktera spasaji fasy a
poskytuji prostor na povrchu utesu pro osidleni koraly, a absence jinych
lokalnich hrozeb, jako je znecisténi a sedimentace. Navzdory potencialu
resilience vsak jiz mame dlkazy o rostoucim poctu utesl, u kterych je

obnova minimalni, a to i po deseti letech nebo déle.
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. 3.1 Trendy v blednuti korala, 1980 - 2010
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Mapa 3.2 Teplotni stres na koralové utesy (1998 az 2007)
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Pozn.: Mapa oznacuje mista teplotniho stresu na koralovych utesech mezi lety 1998

a 2007 na zakladé pozorovani blednuti korall (purpurova barva) a vyrazného
teplotniho stresu ze satelitniho vyzkumu (definovano jako pocet ,degree heating

weeks"” - tydnl s ohfevem o 1 stupefi = 8, oranzova barva). ProtoZze mnoho pfipadu
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vyskytu blednuti korall je nepozorovano nebo nehlaseno, pouzili jsme teplotni stres
zjiStovany pomoci satelitu jako prostfedek k vyplnéni mezer v Udajich z pozorovani.
Zdroj: NOAA Coral Reef Watch, 2010; ReefBase, 2009

Program Coral Reef Watch amerického Narodniho ufadu pro ocean a
atmosféru (NOAA) vyuziva satelity ke sledovani teplot povrchu mofi
(SST) a k ur€eni toho, kdy a kde muze dojit k vyskytu blednuti korald.
Jeho metodika predpovidani blednuti je zalozena na abnormalné
vysokych a trvalych SST, které jsou méfeny v ,degree heating weeks"
(DHW), kdy se jeden DHW rovna jednomu tydnu s SST o 1° teplejsi,
nez je historicky pramér nejteplejSiho mésice v roce. DHW s hodnotou
4 (napfiklad 4 tydny o 1°C teplejSi nebo 2 tydny o 2°C teplejSi) bézné
zpusobuje rozsahlé blednuti korall a uvadi se jako ,Bleaching Alert
Level 1. DHW s hodnotou 8 bézné zplsobuje zavazné blednuti a
ur€itou umrtnost korall a uvadi se jako ,Bleaching Alert Level 2.“ Pro
tuto zpravu byla pouzita metodika Coral Reef Watch k vypo¢tu DHW
s vysokym rozliSenim (pfibl. 4 km) z datového souboru SST National
Oceanographic Data Center Pathfinder Version 5.0 agentury NOAA.
Mapa 3.2 znazornhuje mista, kde byl pomoci satelitu zjistén vyrazny
teplotni stres (,Bleaching Alert Level 2“) mezi roky 1998 a 2007 alesporni
vjednom pfipadé, spolu s pozorovanim skute¢ného blednuti
zaznamenanym v databazi ReefBase. Tyto udaje byly zkombinovany
s cilem posoudit mista, na nichz v pribéhu téchto let doSlo ke stresu

spojenému s blednutim korald.

Pozn.: V regionu Stfedniho Vychodu (Rudé mofe a Persky zaliv) byla pouzita vyssi
prahova hodnota DHW za u¢elem vykompenzovani pfehnanych &teni teplot
zpusobenych pevninou kolem téchto uzavienych mofi. Viz Gpiné technické
poznamky na www.wri.org/reefs obsahujici podrobné informace o této upravé a o

jejim zduivodnéni.
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Trendy: Masové blednuti korall se od roku 1983 vyskytlo vicekrat,
pficemz se zvedanim teplot mofi rostla intenzita i zavaznost pfipadu.
Pfedpovédi zalozené na promitnutych teplotach naznaduji, ze v pribéhu
nasledujicich dvou az tfi desetileti se bude na koralovych utesech
objevovat vyrazné blednuti s rostouci Cetnosti. Pfi stavajicich globalnich
emisich CO, splfiujicich nebo pfekracujicich Urovné promitnuté na
klimatu (IPCC) a pfi dalS§im problému souvisejicim s ,committed warming*
(které by se projevilo, i kdyby emise sklenikovych plynt byly dnes
zastaveny, a to z dlvodu zpozdovani projevu v globalnim klimatickém
systému) se zdaji pfipady vyskytu hromadného blednuti témér jisté.

Pro tuto zpravu jsme pouzili ty nejlépe dostupné modely, které
v sobé spojuji metodiku NOAA pro pfedpovidani epizod blednuti
s odhady budoucich teplot povrchu mofi v dusledku zmén klimatu,
abychom mohli pfedpovédét Cetnost epizod blednuti korall v budoucnu.
Mapa 3.3 ukazuje Cetnost Bleaching Alert Level 2 (varovani blednuti
urovné 2) pro dekady 2030 az 2039 a 2050 az 2059 na zakladé scénare
emisi IPCC A1B (,business as usual®, tedy scénare pfi obvyklém stavu
véci). V8imnéte si, Ze tyto odhady byly upraveny tak, aby zohledrovaly
historickou proménlivost teplot, ale nebyly upraveny zadnymi jinymi
faktory ,rezistence” nebo ,resilience“. Pro vypracovani opatfeni proti
hrozbam na globalni urovni pro svétové koralové utesy, ktera jsou
popsana dale v kapitole 4, jsme pouZili jak pravdépodobnost blednuti
koralu z nedavné minulosti, tak mapy budoucich rizik blednuti. | kdyz
koralové utesy vykazuji jistou schopnost adaptace, odbornici
predpovidaji, Zze by extrémni pfipady blednuti mohly nabyt takové
Cetnosti, ze by korali neméli ¢as na vzpamatovani se mezi jednotlivymi
pfipady. Tohoto bodu jiz mohlo byt dosazeno v ¢astech Karibiku, kde je
stres z blednuti spojen s dalSimi lokalnimi hrozbami a kde obnova byla

mezi nedavnymi pfipady blednuti minimaini.
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Napravna opatreni: V zasadé jedinym jasnym feSenim této hrozby
bude spole¢né a uspésné celosvétove usili na snizeni emisi sklenikovych
plynt do ovzdusi a na stabilizovani koncentraci nékde kolem stavajicich
urovni nebo pod nimi.

S tim, Ze si uvédomujeme problém omezovani globalnich emisi, je
nezbytné, abychom pouZili veSkera lokalni opatfeni, ktera pouzit
muzeme, k podpore rezistence a resilience. Tim bychom méli ziskat ¢as
na to, aby globalni reakce na zménu klimatu ziskaly na ucinnosti, a mélo
by nam to pomoci udrzet co nejdéle dulezité sluzby ekosystémda, na nichz
zavisi tolik lidi. Klicovym faktorem pro podporu resilience utest vUCi
zméné klimatu je omezeni nebo vylou€eni lokalnich hrozeb. Mezi
doporuCovanymi zasahy jsou sniZeni znecCisténi, sedimentace a
nadmeérny rybolov, ochrana kritickych oblasti, kde rezistenci a resilienci
ZlepSuji pfirozené podminky prostfedi, replikace ochrany tak, aby rizné
zény a komunity utesu byly chranény na vice mistech, a rychlé adaptivni
reakce managementu v pfipadech, kdy dojde k vyskytu blednuti. Tyto
reakce zahrnuji opatfeni na snizovani lokalniho stresu utesu z fyzického
poSkozovani (napfiklad ¢luny nebo potapéci), znecistovani nebo rybolovu
nejzavaznéjsich pfipadech jen vzacné dochazi k uplnému zniceni korall
na utesu, pfiCemz v urcitych oblastech nebo zénach je preziti uspésnéjsi,
napfiklad na mistech lokalniho vzestupu spodnich vod k hlading,
zastinéni, kanald nebo lagun v utesech. A tak zatimco jsou pfi vyzkumu
neustale zjistovana mista s nejvySSi rezistenci a resilienci a jejich
zakladni mechanismy, jsou jiz k dispozici dostate¢né znalosti k tomu, aby
bylo mozno fidit systémy utesl zplsobem, ktery bude podporovat jejich
resilienci. Tato opatfeni nezabrani blednuti korall, ale mohou urychlit

jejich obnovu.
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Mapa 3.3 Cetnost pfipadti blednuti koral v budoucnu ve 30. a 50. letech
tohoto stoleti

Coral Reefs Frequency (Percent of Years) of NOAA
Bleaching Alert Level 2 Events
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Pozn.: Cetnost pfipadii blednuti koralG v budoucnu ve 30. a 50. letech tohoto stoleti
znazornénd jako procentni podil let v kazdé dekadé, kdy se predpoklada vyskyt
Bleaching Alert Level 2 agentury NOAA. Pfedpovédi jsou zaloZeny na scénafi emisi
IPCC A1B (,obvykly stav véci“) a upraveny tak, aby zohlednovaly historickou
proménlivost teplot, ale nebyly upraveny Zzadnym jinym faktorem rezistence nebo
resilience.

Zdroj: Upraveno z Donner, S.D. 2009. ,,Coping with Commitment. Projected thermal

stress on coral reefs under different future scenarios.” PLoS ONE 4(6): e5712
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Okyselovani oceant

Popis hrozby: Kromé oteplovani oceanu budou mit narasty
atmosférického CO, v nasledujicich desetiletich jesté dalsi dopad na
koralové utesy. Pf¥iblizné 30 procent CO, vypousténého lidskymi
aktivitami je pohlcovano v povrchovych vrstvach oceand, kde reaguje
s vodou a vytvari kyselinu uhliCitou. Toto mirné okyselovani ma znacny
vliv . na chemické slozeni morské vody, zejména na dostupnost a
rozpustnost slou¢enin minerall, jako jsou kalcit a aragonit, které korali a
dalSi organismy potfebuji pfi budovani svych koster. OcCekava se, Ze
zpocatku tyto zmény chemického slozeni oceanl zpomali rust korall a ze
by mohlo dojit k oslabeni jejich koster. PokraCujici okyselovani nakonec
zastavi veSkery rust korald a zaCne puUsobit pomalé rozpousténi
uhlicitanovych struktur, jako jsou utesy. Tyto reakce budou dale ovlivnény
i dalSim lokalnimi stresory. Kromé& toho bylo také prokazano, Zze
okyselovani pfinasi zvySenou pravdépodobnost blednuti korall
vyvolaného teplotou. Na udrovni ekosystémi muize toto okyselovani
nejprve zasahnout utesy tim, Ze sniZi jejich schopnost vzpamatovat se
z jinych ucinkl a Ze zpusobi posun smérem ke spoleCenstvim, ktera
obsahuji méné korall budujicich utesy. V sou€asné dobé byla vétSina
dopadd  okyselovani pfedpovézena prostfednictvim modell a
manipulativnich experimentl. AvSak pozorovani provadéna na Velkém
bariérovém utesu i jinde naznaduji, Zze okyselovani by jiz mohlo puUsobit
zpomalovani rychlosti rustu. Bez vyrazného omezeni emisi by se
okyselovani mohlo stat v pristich nékolika desetiletich velkou hrozbou pro

pokracujici existenci koralovych utesu.
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Box 3.8 Hrozba vyhynuti

Ztraty funkce ekosystému koralovych utest a jejich sluZzeb ochrany,
kterou poskytuji, v typickém pfipadé pfedchazeji kompletni ztraté druhu,
avSak pro nékteré druhy zustava realnym rizikem globalni vyhynuti. [IUCN
ma k dispozici formalni a propracovany ramec pro posuzovani rizika
vyhynuti, pomoci néhoz byla posuzovana fada druhu koralovych utes
v€etné ryb, korall a zelv. Celkem je ohrozeno kolem 341 druhd Zijicich
v koralovych utesech. Toto Cislo zahrnuje 200 koralG budujicich utesy,
pro které jsou kritickymi faktory upadku kombinované vlivy blednuti korald
a nemoci, pfitemz zména klimatu predstavuje dalSi velkou hrozbu. Kdysi
byli dvéma hlavnimi staviteli utest v Karibiku vétevnik kfehky a vétevnik
dlanity, ale oba jsou nyni uvedeni na seznamu kriticky ohrozenych druha.
Ohrozené druhy ryb zahrnuji hlavni rybolovné cile, jako jsou vétsi
kanicové a ploskozubec vysokocCely, jakoz i druhy s omezenymi okruhy
vyskytu, pro které mohou mit relativné lokalizované hrozby zavazné

dasledky.

Trendy: Meélké tropické vody jsou bézné silné nasyceny
aragonitem, formou uhli¢itanu vapenatého, ktery korali a nékteré dalsi
mofské organismy vyuzivaji pro stavbu svych koster a schranek. Urovné
nasyceni aragonitem v8ak béhem minulého stoleti dramaticky poklesly
z pfiblizné 4,6 na 4,0. Uroveri nasyceni aragonitem 4,0 a vy3si se
povazuje za optimalni pro rast koralu, zatimco urovenn 3,0 a nizSi se
povazuje za extrémné& okrajovou ktomu, aby podporovala Zivot
koralovych utesld. Tato disla jsou zalozena na soufasném rozlozeni
utesll, a jsou proto ponékud subjektivni, ale zda se, ze posledni prace
toto hodnoceni podporuje. Mapa 3.4 srovnava odhadované stavy
nasyceni aragonitem v tropickych vodach ve svété pro urovné stabilizace

CO, 380 ppm, 450 ppm a 500 ppm. Tyto urovné stabilizace CO,
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odpovidaji pfiblizné rokim 2005, 2030 a 2050 dle scénare vyvoje emisi
IPCC A1B (pfi obvyklém stavu vé&ci).

Védci predpovidaji, ze pfi urovni CO, kolem 450 ppm dojde
k takovému poklesu nasyceni aragonitem, ktery bude v mnoha &astech
svéta stacit k tomu, aby rast korall byl silné omezen a aby ekosystémy
Utesu zacaly ztracet stavebni komplexitu a biodiverzitu. Pfi urovnich CO,
vySSich nez 500 ppm se predpoklada, Zze pouze nékolik oblasti ve
svétovych oceanech bude schopnych podporovat koraly budujici utesy
(kalcifikujici). Stavajici rychly (z geologického hlediska) narast

okyselovani je v historii této planety pravdépodobné bezprecedentni.

Box 3.9 Pribéh utesu
Papua Nova Guinea: Ochrana moiského prostifedi navrzena pro resilienci

utesu v Kimbe Bay

Bohata morska lokalita Kimbe Bay nachazejici se u ostrova New Britain
na Papui Nové Guinei podporuje mistni hospodarsky a kulturni Zivot.
Utesy v Kimbe Bay jsou vSak ohroZeny zejména zneci$ténim z pevniny,
nadmérnym rybolovem a blednutim. V reakci na to mistni komunity a
vladni agentury spolupracuji s organizaci na ochranu pfirody The Nature
Conservancy pfi navrhovani a realizaci jedné z prvnich siti chranénych
moiskych oblasti (MPA), ktera zahrnuje jak socioekonomicka opatieni,
tak principy resilience koralovych utest va&éi zméné klimatu, jako je
biologicka konektivita (na podporu vymény larev mezi utesy).

Poznani ziskana z této pilotni MPA pomohou dat koralovym utesim a
souvisejicim ekosystémim na celém svété lepSi Sanci na preZiti
klimatickych  zmén.  Cely ¢lanek je uveden online na

www.wri.org./reefs/stories.
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Pribéh poskytly Susan Ruffoova a Allison Greenova z The Nature

Conservancy

Mapa 3.4 Hrozba pro koralové utesy ze strany okyselovani oceant
v soucasnosti, vroce 2030 a 2050
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Pozn.: Odhadovany stav nasyceni aragonitem pro urovné stabilizace CO, ve vysi 380
ppm, 450 ppm a 500 ppm, které odpovidaji pfiblizné rokam 2005, 2030 a 2050 dle
scénaie emisi IPCC A1B (obvykly stav véci)

Zdroj: Upraveno z Cao, L. a K. Caldeira. 2008. Atmospheric CO, Stabilization and
Ocean Acidification.” Geophysical Research Letters 35:1.19609.

Napravna opatreni: Zpomaleni a zvraceni okyselovani ocean
bude zaviset predevSim na redukci emisi CO,, mozna spoleCné
s aktivnim odebiranim CO, z atmosféry, napfiklad sekvestraci uhliku
v pudé a vegetaci. Mnozi védci dosli k nazoru, ze 350 ppm je kriticka
maximalni hladina atmosférického CO,, které by se svét mél snazit
dosahnout s cilem minimalizovat hrozby pro koralové utesy a jiné morskeé
organismy souvisejici s klimatem a okyselovanim. Dosazeni tohoto cile
vSak zavisi na politické vuli vdech zemi a na jejich dohodé spolupracovat
na mezinarodni urovni smérem ke kolektivnimu snizovani emisi, stejné
jako na spole¢ném usili lidi na celém svété. Jen malo nebo nic je mozno
délat v lokalnim méfitku k zabranéni vlivu okyselovani na koralové utesy,
i kdyz stejné jako u blednuti se zda mozné, Ze vice stresoru pusobicich
spoleéné muze zanik utesu uspisit. Snizeni lokalnich tlakd proto muze i

zde poskytnout €as k tomu, aby se mohly projevit uCinky snizovani emisi.

Zvyseni hladiny mofri a boure

Doposud méla nejrozsahlejsi vliv na koralové utesy prostfednictvim
blednuti a souvisejici umrtnosti zména klimatu, zatimco ucinky rostouciho
okyselovani zacinaji byt pozorovany az nyni. Zména klimatu vdak muze
ovliviiovat utesy i jinymi zpasoby. ZvySeni hladiny mofi a boufe s vysokou
intenzitou nebyly do modelovani hrozeb na globalni Urovni vyslovné
zahrnuty, ale predstavuji dalSi hrozby souvisejici s klimatem, které by

mohly mit vliv na utesy v budoucnu.
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Zvyseni hladiny mori

Hladina svétovych mofi roste, a to jak prostfednictvim rozpinani
vody v dusledku rostoucich teplot, tak vyraznym zvySenim objemu vody
v oceanech z tajicich terestrickych ledovych pokryvl a horskych ledovcu.
Spolecné jiz tyto zmény vedly ke zvySeni hladiny mofi od roku 1870 o 20
cm pfi soucasné rychlosti zvySovani hladiny o 3,4 mm za rok, ktera stale
narusta. Pfedpovédi se liSi, ale do roku 2100 je pravdépodobné, ze se
hladiny mofi zvysi o 90 az 200 cm nad hladinu z roku 1990.%°13!

Zdravé, aktivné rostouci utesy jsou schopné drzet se zvySujici se
hladinou mofi krok budovanim svych vapencovych konstrukci smérem
k mofské hlading, pficemz dokonce extrémnéjSi projekce ukazuji na
urovné, které budou pravdépodobné nedostatecné k tomu, aby ve vétsi
mife postihly utesy ve vétSiné oblasti v pribéhu obdobi, na které je tato
prace zaméfena (do roku 2050). Stejna resilience vSak nemusi byt
zjisSténa u nizko polozenych utesovych utvard, jako jsou koralové ostrovy
a atoly, které jsou zakladem pro mnoha mista lidského osidleni, zejména
v Pacifiku. Tyto ostrovy jsou tvofeny piskem a koralovymi horninami
usazovanymi na utesech vinami a proudy. Pro narody Zijici napfiklad na
Kiribati, Tuvalu a na Maledivach tvofenych vyhradné koralovymi ostrovy
bude znamenat i nepatrné zvySeni hladiny mofe velké ohrozeni téchto
pevninskych utvard. Neznamena to automaticky, Ze tyto ostrovy budou
erodovat nebo Ze budou pfi zvySeni hladiny mofe zaplaveny, protoze
procesy, jimiz byly vytvoreny, budou pokracovat, a skute¢né existuji urcité
dikazy o tom, Ze pfi mirném zvySeni hladiny mofe mohou nékteré
ostrovy pretrvat & dokonce rlst. | tak se ale zda, Ze zrychlujici se
zvySovani hladiny mofi predstavuje vyznamnou hrozbu, ktera jiz ma
dopad na nékteré ostrovy. Procesy tohoto vlivu se mohou lisit:
pravdépodobné vzroste eroze, niZze polozené oblasti mohou byt
zaplavovany béhem boufi a zvySujici se hladina mofe mize znecistovat
ony mélké zasobarny sladké vody pod ostrovy, které slouzi jako zdroje

pitné vody a pro rast vegetace a plodin.
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Tropické boure

Rysy tropickych boufi se celosvétové vyznamné liSi. Rovnikové
utesy jsou zasahovany tropickymi boufemi jen vzacné, pokud vibec, ale
smérem k okrajum tropického pasu se silné boufe tvofi po vétSinu roku.
V téchto oblastech mohou byt jednotlivé utesy zasazeny mnohokrat
v prubéhu jednoho a toho samého roku, nebo se mohou vyhnout $kodam
zpusobenym boufemi po dvacet i vice let.

Boufe mohou byt na téchto koralovych utesech mocnymi hnacimi
silami zmény. | kdyz jde o pfirodni ruSivé sily vyskytujici se v mnoha
oblastech, mohou dramaticky zasahnout do zivota na utesu pfeménou
konstrukci korall na hromady kameni, které nejsou schopny udrzovat
hojnost Zivota utesu a jeho diverzitu. Obnova muze trvat roky nebo i
desetileti. Pokud jiz byly utesy oslabeny jinymi hrozbami, stavaji se boure
komplikujicim faktorem, ktery pfinasi jiz nemocnému utesu kompletni
zniceni.

Zatimco je znamo, zZe tropické boufe maji na koralové utesy mocny
vliv, vliv zmény klimatu na boufe je méné jednoznacny. Nedavné studie
predpovédély, Ze €etnost velmi intenzivnich tropickych boufi mize vzrust
v dusledku zvySovani teplot povrchu mofi.

V souCasné dobé jsou souvislosti mezi zménou klimatu a vznikem boufi
stale predmétem Setfeni a vysledky se budou velmi pravdépodobné

regionalné znacné lisit.

SPOJENE HROZBY: NEMOCI A HVEZDICE TRNOVA KORUNA

K nemocem korald a nahlému rozsifeni hvézdice trnové koruny
(COTS) muze na utesech dojit pfirozenou cestou, avSak v soucasné
dobé k nim dochazi se zvySenou Cetnosti a Casto ve spojeni s dalSimi
hrozbami nebo nasledné po pfipadech blednuti korald. Nemoci a COTS
(Acanthaster planci) nebyly do modelovani vyslovné zahrnuty, protoze
pro né nebyla k dispozici odpovidajici data a protoZe s ohledem na jejich

specifické pficiny pretrvavaji i nadale urcité nejistoty. V pfipadé nemoci



55

predstavuje jejich ponékud nejednozna¢na uloha jak hrozby, tak
symptomu jinych hrozeb dal8i pfekazku pro modelovani jejich dopadu na
utesy, zatimco u COTS jsou do modelu zahrnuty jiz alespori nékteré
z navrhovanych pficin (jako je nadmérny rybolov nebo pevninsky splach).
NiZze jsou popsany tyto kliCcové hrozby a je diskutovan jejich spoleény

vyskyt s modelovanymi hrozbami.

Nemoci

Nemoci jsou pfirozenym prvkem v kazdém ekosystému a vyskytu;ji
se v zakladnich populacich vétSiny druht. Nemoci korall se v poslednich
letech rozSifily jak z hlediska pfevahy, tak z hlediska geografického
rozSifeni. PfiCiny rostouciho vyskytu nemoci stale nebyly dopodrobna
poznany, ale je pravdépodobné, ze korali se stali nachylnéjSimi
k onemocnéni v disledku snizené kvality vody a toho, Ze oteplovani v
dusledku Kklimatickych zmén muze byt pfi¢inou vysSi nakaZlivosti
nékterych patogenu a muze také ovlivhovat imunitni schopnosti koralu.
Existuje jasny dikaz o tom, Ze propuknuti nemoci nasledovalo po
pfipadech vyskytu blednuti korald.

Nemoci jiz nepochybné zménily systémy koralovych utes(
v Karibiku. Nemoc bilych pruht prakticky znicila koraly vétevnik dlanity
(Acropora palmata) a vétevnik paroznaty (Acropora cervicornis), ktefi
kdysi byli dvéma nejvétSimi staviteli atest v regionu. DalSi nemoc, ktera
postihuje jezovky (Diadema antillarum), také dramaticky zménila karibské
utesy. Tyto jeZovky jsou dulezitymi pozirai fas na koralech, zejména
v oblastech, kde nadmérnym rybolovem doSlo k ubytku vétSiny ryb
pozirajicich fasy. Vypuknuti neznamé nemoci mezi jeZzovkami v letech
1983-84 bylo nasledovano silnym rustem fas na koralech v dusledku
nepfitomnosti téchto poziracu. V poslednich letech doSlo k zotaveni
jezovek v nékterych Castech Karibiku, napfiklad podél severniho pobfezi

Jamajky, s naslednou redukci fas a urcitou regeneraci korald.
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Mapa 3.5 Globalni vyskyt nemoci koralu, 1970 - 2010
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Pozn.: Tato mapa znazorfiuje rozSifeni nemoci korall, ale neni kompletni, protoze
mnoho lokalit koralovych utesl neni prozkoumano a ne vSechna pozorovani
onemocnéni korall jsou hlasena. ,Ostatni nemoci zahrnuji skeletal eroding band,
brown band, tmava nekréza, motolice, viedovité bilé skvrny a dalsi syndromy, které
nejsou dostatec¢né popsany.

Zdroj: Soubor dat o nemocich korall ReefBase a databaze UNEP-WCMC Global

Coral Disease, pozorovani onemocnéni korall v letech 1970-2010.

Vyzkum nemoci korald je stale v plenkach, ale zddvodu
naléhavosti tohoto problému je v souCasné dobé veden ruku v ruce se
snahou o jeho fizeni. Stavajici usili o feSeni hrozby nemoci korall je
zameéreno na poznavani jejich pfi¢in a dopadu a na to, jakym zpusobem
mohou byt ovliviiovany klimatickymi zménami. Jedna z dllezitych &asti
této prace zahrnuje shrnuti zakladnich a dlouhodobych dat o rozsifeni a
vyskytu nemoci koralu s cilem vySetfit prostorové a ¢asové rysy a trendy
a identifikovat faktory, které ovliviuji zranitelnost a resilienci. Mapa 3.5
znazornuje rozsifeni nemoci korall, ale jedna se pouze o zlomek jejich

vyskytu z ddvodu nedostatkd v jejich vykazovani. Vzhledem k tomu, Ze

vvvvvv
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urCitym stresem, pomoci snizit vyskyt a dopady nemoci mohou snahy o
jejich fizeni, jako jsou ochrana kvality vody, zachovani funkéni

rozmanitosti a snizovani jinych hrozeb pro koralové utesy.

Box 3.10 Pribéh utesu

Brazilie: Nemoci koral( ohrozuji utesy

Brazilsky Abrolhos Bank zahrnuje jedny z nejvétSich a nejbohatSich
koralovych utest v jiznim Atlantiku. V poslednich 20 letech zaziva tato
pobfezni oblast narlst turistiky, urbanizace a velkoploSného zemédélstvi,
v jehoz dusledku dochazi k vypousténi neupravovaného odpadu a
znecistovani utesu vregionu. V dudsledku toho v poslednich letech
dramaticky narostl vyskyt onemocnéni koralu na pobfezi Brazilie. Kromé
toho studie uvedly do souvislosti globalni Sifeni nemoci korald se
zvySenou teplotou morské vody a naznacCily, ze zména klimatu povede
v budoucnu v Brazilii k jeSté vétSimu vyskytu téchto nemoci. Pokud by i
nadale korali v této oblasti hynuli stavajici rychlosti, doslo by v pfistich 50
letech na brazilskych utesech k masivnimu ubytku vyskytu korall. Cely

¢lanek je uveden online na www.wri.org./reefs/stories.

Pribéh  poskytli Ronaldo Francini-Filho a Fabiano Thompson
z Universidade Federal da Paraiba a Rodrigo Moura z Conservation
International v Brazilii.
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Hvézdice trnova koruna (COTS)

DalSi pfirozenou hrozbou s vaznymi dusledky pro utesy je vyskyt
obrovskych mnozstvi hvézdice trnové koruny (COTS) v celém Indo-
pacifickém regionu. Tyto hvézdice jsou pfirozenymi predatory korall a
obvykle se na koralovych utesech vyskytuji v malych mnozstvich. Pokud
vSak jejich pocCty dosahnou prfemnozeni, mohou zlikvidovat rozsahlé
plochy koralu s vysledkem podobnym dopadu extrémniho blednuti koralu.
Od roku 1950 byly tyto pfipady pfemnozeni zaznamenany na velké ¢asti
Indo-pacifického regionu, pficemz oblasti jejich nedavného nadmérného
vyskytu zahrnuji koralové utesy v Rudém mofi, ve vychodni Africe, ve
Vychodni a Jihovychodni Asii a v Pacifiku. Pfesna pfiCina tohoto
pfemnozZeni zustava nejasna. Nékteré vyskyty mohou byt zplsobeny
jednoduse pfirozenou fluktuaci celych populaci, ale existuji naznaky toho,
Ze svoji ulohu muze hrat nadmérny rybolov zaméfeny na dravé ryby, jako
jsou pyskouni a ostenci. K pfemnozeni muze pfispivat také splachovani
zivin do pobfeznich vod a usti fek s naslednou stimulaci rastu fas, které
jsou oblibenou potravou pro larvy hvézdic COTS.

Na nékolika mistech byly uspésné snahy o fyzické odstranéni
COTS zrelativné oddélenych oblasti koralovych utesu (napfiklad kolem
malych ostrovl nebo v blizkosti turistickych oblasti). Byly u€inény také
pokusy s programy kontroly ve vétSim meéfitku, pfedevSim na ostrovech
Rjukju v Japonsku, ale tyto snahy jsou v souCasné dobé povazovany za
nemozné. NejvétSi nadéji pro omezovani dalSich pfemnozeni nebo
snizeni jejich vlivu na koralové ostrovy na minimum bude pravdépodobné
boj s konkrétnimi hrozbami, které toto pfemnozeni zplsobuji (jako
napfiklad nadmérny rybolov a splachovani Zivin z pevniny).

Nasledujici kapitola uvadi souhrn vysledkd modelovani stavajicich
a budoucich hrozeb pro svétové koralové utesy v ramci projektu Reefs at
Risk.
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3.2 Analysis

The text Reef at Risk Revisited was published by World Resources
Institute in a written form in 2011 however it was made available at their
website. The text is a report that brings up to date the report Reef at Risk
from 1998 whose main objective was to provide missing information
about worldwide risked coral reefs. The researchers focused on which
threats damaged which coral reefs and how human activities affected
coral reef ecosystems. There have been many changes since 1998 so
WRI felt a need to update an original report and include new analysis. As
coral reefs are one of the richest ecosystems on earth that provide
livelihood to coastal people, attract many tourist and protect shorelines
from storms, they are a very important part of sea life that is in need of
protection and conversation. With changing climate coral reefs are
bleaching and dying which endangers many species that are found in
coral reef ecosystems and it also reduced income of coastal people who
rely on fishing. Therefore the report Reef at Risk Revisited was drawn up.

The report was written by a coastal ecosystem team including
Laureta Burke, Kathleen Reytar, Mark Spalding and Allison Perry with the
help of other contributing authors. The text is meant for a general
audience with a link to oceanographic matters or even an interest in them,
mainly people who can use given information to help protect coral reefs,
such as policymakers, marine conservation practitioners or even mere
tourists.

The source text is arranged into columns and is interspersed with
pictures, information boxes, tables and graphs on which the text
references and which make the text more interesting and enjoyable. Each
chapter is introduced by a headline and supported by other sub headlines
that closely describe information mentioned in the text. Some paragraphs
are preceded by words in bold print that point out a content of the
paragraph. These headlines and sub headlines make the text clearer and

simpler to navigate in.
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The functional style of the source text is scientific whose main
function is to transmit knowledge with some aspects of a popular scientific
style that introduces scientific and technical findings. Contrary to rigorous
scientific texts, the source text is written in a manner that general
audience is able to understand its meaning even without any special
knowledge about ecology. The text is more expressive and colorful but
still maintains its impersonality and objectivity. The text is presented to
audience in a clear and well arranged form that is enabled by the usage
of paragraphs and titles. By using graphics, such as images, tables,
graphs, the text is more interesting for the audience. The source text
contain many scientific terms that are often repeated. The vocabulary is
mainly predominated by expressions of nominal character.

The text is written in standard English, but it is not as formal as
scientific texts. Authors applies mostly the present simple tense (The
Reefs at Risk Revisited project delivers results/Projekt Reefs at Risk
Revisited poskytuje vysledky; The index is not a direct measure/ Tento
rejstfik neni pfimym méfitkem) and the past simple tense (For this work
there were two aims/Tato prace méla dva cile; Their review of model
results also served as our most comprehensive validation of results/Jejich
pfezkoumani vysledktu modelu nam poslouZilo také jako nejsouhrnnéjsi
potvrzeni platnosti vysledkd). Authors used other tenses, such as the
present perfect tense (Note that these estimates have been adjusted to
account for historical temperature variability/ VSimnéte si, Ze tyto odhady
byly upraveny tak, aby zohledriovaly historickou proménlivost teplot), the
present continuous tense (reefs that are threatened are already showing
signs of demage/ utesy, které jsou ohrozZené, jiz vykazuji znamky
poSkozeni). The sentences have a logical structure so it is easy to orient
in them and find the message.

The text is written in both active (The removal of coastal vegetation,
such as mangroves, also takes away a critical sediment trap/

Odstrariovanim pobfezni vegetace, napfiklad mangrovd, se zaroven nici
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prostredi) and passive voice. Passive voice is usually used in scientific
writing where either an agent is not relevant or an emphasis is put on the
agent that is placed at the end of sentence. In the Czech, scientific style
also uses passive voice and in this regard the target text respects the
source text. [9] e.g. The four local threats were modeled separately/
Zminéné Ctyri lokalni hrozby pro koralové utesy byly modelovany
samostatné; the local and global threats are described in greater detail in
following sections/ Lokalni a globalni hrozby pro koralové utesy jsou
podrobnéji popsany v nasledujicich oddilech.

The source text is impersonal, therefore there are used impersonal
sentences and structure. The impersonal structures are comprise a
pattern IT IS + ADJ + INF, however, it is possible to use other linking
verbs, such as become, seem, appear, prove, feel. [10] e.g.Even in this
case, it is important to realize/ | v tomto pripadé je duleZité si uvédomit).
Other such impersonal structure has a pattern IT IS + ADJ/past participle
+ THAT (It has been estimated that, it is critical that, it is predicted that, it
seems that). [11] e.g. it seems possible that multiple stressors acting
together may hasten the decline of reefs/...se zda mozZné, Ze vice
stresort pasobicich spole¢né muzZe zanik utest uspisit; ...; it is predicted
that only a few areas of the world’s oceans will be able to support reef-
building (calcifying) corals./.. se pfedpoklada, ze pouze nékolik oblasti ve
svétovych oceanech bude schopnych podporovat koraly budujici utesy
(kalcifikovani).

Scientific style is characteristic by its use of non-finite verbs, i.e.
infinitives, participles and gerunds that make the text more condensed. In
the Czech, However, we must replace them by structures with finite
verbs. [12] e.g. To develop a single broad measure of threat, we
combined the four individual threats to coral reefs into a single integrated
local threat index/Abychom ziskali jedno Siroké méritko ohrozeni,
zkombinovali jsme vSechny Ctyfi jednotlivé hrozby pro koréalové utesy do

Jjediného integrovaného indexu lokalnich ohrozZeni; To reflect the
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preassure of thermal and local threats, we combined/Abychom zohlednili
tlak ze strany teplotniho stresu a lokalnich hrozeb, sloucili jsme; Such
precautions also prevent the need for future coastal engineering solutions
by allowing for the natural movements of beaches and vegetation over
time, thus saving future coasts and unintended consequences. Tato
opatfeni soucCasné brani potirebé budoucich pobreznich technickych
rfesSeni tim, Ze umoZzriuji prirozené pohyby plazi a vegetace v ¢ase a Setfi
tak budouci naklady a eliminuji neo¢ekavané disledky.

Another feature typical to scientific style is a presence of causation
structures for which a pattern CAUSATIVE VERB + NOUN + INF is used.
[13] e.q....these data have enabled us to consider impacts/ Tyto udaje
nam umoznily zohlednit dosavadni dopady; inadequate prosecution and
minimal penalties levied against dynamiters have allowed this illegal
practice to re-emerge and expand/ale diky nedostate¢cnému stihani a
nizkym pokutam udélovanym uZivatelum téchto metod doSlo ke
znovuobjeveni a rozSifeni téchto protizakonnych praktik.

The coherence of the text is ensured by a frequent use of linking
words such as although/ackoli, meanwhile/mezitim, however/aviak,vsak,
thus/tak. Even though in English linking words are usually placed at the
beginning of the sentence, in the Czech it might be possible to place them
arbitrarily in the sentence. [14] e.g. However, agricultural land is treated
as a separate category/ Zemédélska puda je vSak povaZovana za
samotnou kategorii.

In text, the names of institutions and their abbreviations and
acronyms are often mentioned. If the Czech language recognizes a
relevant equivalent, | will translate the name of the institution, however,
the abbreviation or acronym will stay as in the source language. It might
cause less confusion if the abbreviation remains the same as people are
suspectible to know the abbreviation in the source language. e.g. The
Food and Agricalture Organization of the United Nations(FAQO)/Svétova

organizace pro vyZzivu a zemedélstvi (FAQO)



3.3 Glossary

English

acidification
aragonite

bleaching

calcite

carbonic acid
coastal development
coral reefs
crown-of-thorn starfish
degradation

elkhorn

gill nets

grazing fish

greenhouse gas emission
groupers

herbivores

larvae

lionfish

local upwelling

long-spined sea urchin

melting of terrestrial ice sheets

ocean chemistry
overfishing
proliferation

sea cucumbers
sewage

shappers
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Czech

okyselovani

aragonite (uhli¢itan vapenaty)
blednuti

kalcit (uhli¢itan vapenaty)
kyselina uhli€ita

pobfezni rozvoj

koralové ostrovy

hvézdice trnova koruna
znehodnoceni

vetevnik dlanity

svislé sité pro chytani ryb za
Zabry

poziracCi fas

emise sklenikovych plyna
kanicoveé

bylozravci

larvy

perutyn

lokalni vzestup spodnich vod k
hladiné

jezovka

tajici terestrické ledové
pokryvy

chemické slozeni oceanu
nadmerny rybolov

Sifeni

sumysi

splasky

chnapaloveé



staghorn

symbiotic algae

thermal stress

triggerfish
watershed-based pollution

wrass

vétevnik paroznaty
symbiotické fasy
teplotni stres

ostenec

znecisténi v povodi fek

pyskoun
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4 CONCLUSION

The main aim of the Thesis "Translation of an English Text from the
Field of Ecology with Commentary and Glossary” was to introduce the
translation studies and to provide a corrseponding translation of the
source text. As funcional style of the source text is scientific with some
elements of popular scientific, | expected a large range of scientific terms.
That expectation was not exactly met. The text is directed to a large
audience even without specifc ecological knowledge so the terminology
was not incomprehensible. However, | faced few problems caused by
insufficient cultural background as we lack the ocean and its associated
studies and institutions. It was necessary to analyse the text with regard
to background information in order to find corespondig equivalent and to
produce the target text. The analysis of the source text in regard to the
target text is necessary for the translator to gain insight into the text and
comprehend the message of the text. Translator’s task is very demanding
and neverending as there is always a place for improvement.

The analysis of the text focused on the features charachteristic for
the scientific functional style and how are translated which was essential
for preserving the same functional style in the target language.

The Thesis enabled me to take a closer look into translator’s work

and try to solve difficulties while translating.
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5 END NOTES

1. Jakobson, R. On linguistic aspects of translation, [online] p. 233.
2. Newmark, P. A textbook of translation, [online] p. 5.
3. Ibid., p.17.

4. lbid.,p 2

5. Knittlova, D. K teorii i praxi prekladu, p. 17.

6. Newmark, P. A textbook of translation, [online] p. 5.
7. Knittlova, D. K teorii i praxi pfekladu, p. 14.

8. Ibid., p. 19.

9. Ibid., p. 139.

10. Ibid., p. 140.

11. Ibid., p. 141.

12. Ibid., p. 148-149.
13. Ibid., p. 143-144.
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7 ABSTRACT

The objective of the Thesis is to briefly introduce principle of
translation and to provide a coresponing translation of chosen source
text.

The Thesis comprises two main parts — theoretical and practical.
The theoretical part explains the process of translation and used
procedures. The practical part focuses on the translation of the source
text and its analysis, and glossary. The analysis includes examples how
are specific structure translated. Glossary consists of some specific terms

from the text that are put into an alphabetic order.

8 RESUME

Cilem této Bakalarské prace je seznameni s teoretickymi zasadami
prekladu a poskytnuti odpovidajiciho pfekladu zvoleného textu.

Prace se sklada ze dvou CcCasti, a to praktické a teoreticke.
Teoreticka Cast vysvétluje postup prekladu, a jaké pfekladatelské postupy
mohou prekladatelé zvolit. Prakticka Cast se zaméfuje na samotny
preklad vybraného textu a jeho analyzu a dale glosaf, ktery obsahuje

nékolik specifickych terminu z textu, které jsou zafazeny podle abecedy.
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9 APPENDIX

Chapter 2. PROJECT APPROACH AND METHODOLOGY

T o quantify threats and to map where reefs are at great- Global-level threats addressed are:
est risk of degradation or loss, we incorporated more than ® Thermal stress (warming sea temperatures, which can
50 data sources into the analysis—including data on induce coral bleaching)

bathymetry (ocean depth), land cover, population distribu- o ) ) )
® Ocean acidification (driven by increased CO,, which can

tion and growth rate, observations of coral bleaching, and
reduce coral growth rates).

location of human infrastructure. These data were consoli-

dated within a geographic information system (GIS), and This is the first Reefs at Risk project to incorporate data
then used to model several broad categories of threat from on these global-level threats. These data allow us not only to
human activities, climate change, and ocean acidification. In estimate current and imminent reef condition, but also to
the absence of complete global information on reef condi- project trends well into the future. For the global-level
tion, this analysis represents a pragmatic hybrid of monitor- threats, we did not develop new models, but rather incorpo-
ing observations and modeled predictions of reef condition. rated existing data from partner organizations on past ther-
Human pressures on coral reefs are categorized through- ~ mal stress, future thermal stress, and ocean acidification
out the report as either “local” or “global” in origin. These (Appendix 2). These data have enabled us to consider
categories are used to distinguish between threats that impacts to date and the potential future effects of ocean
involve human activities near reefs that have a direct and warming and acidification on reefs to 2030 and 2050 using
relatively localized impact, versus threats that affect the reef climate projection scenarios.
environment indirectly through the cumulative impact of The Reefs at Risk Revisited project delivers results as
human activities on the global climate and ocean chemistry. maps showing the distribution of local- and global-level
Local threats addressed in this analysis are: threats to coral reefs. These threats are also consolidated into
® Coastal development a single integrated index, which represents their combined

B Wasershed-hased poliution impact on mapped reef locations. The analysis draws on a

. . newly compiled global reef map—the most comprehensive
® Marine-based pollution and damage ] . .
and detailed rendition of global coral reef locations created

m Overfishing and destructive fishing.

REEFS AT RISK REVISITED 15
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MAP 2.1. MAJOR CORAL REEF REGIONS OF THE WORLD AS DEFINED BY THE REEFS AT RISK REVISITED ANALYSIS

]

® Coral Reels

D Aflantic D Australia D Indian Ocean D Middle East [:] Pacific D Southeast Asia

Source: WRI 2011.

FIGURE 2.1. DISTRIBUTION OF CORAL REEFS BY REGION

Middle East
Atlantic
Indian Ocean

Australia |

Pacific ]

Southeast Asia |

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000
Coral Reef Area (sq km)

Note: Area of coral reefs (sq km) for each coral reef region of the world. The regions are shown
inMap 2.1.
Sources: IMaRS/USF, IRD, NASA, UNEP-WCMC, WorldFish Center, WRI 2011.

to date—which we compiled into a 500-m resolution grid
for modeling. Alongside mapped results, summary findings
are presented for each of six major coral reef regions (Map
2.1).

Through the individual threat indicators and the inte-
grated local threat index, Reef at Risk Revisited estimates the
level of human pressure on coral reefs. The index is not a
direct measure of reef status or condition; some areas rated
as threatened may have already suffered considerable loss or
degradation, while others are still healthy. For healthy reefs, a
high threat score is a measure of risk, a pointer to likely, even

imminent, damage.” More typically, however, reefs that are

16 REEFS AT RISK REVISITED

threatened are already showing signs of damage—such as
reduced live coral cover, increased algal cover, or reduced
species diversity. Even in this case, it is important to realize
that reef degradation is not a simple, step-wise change, but
rather a cascade of ongoing changes. Even where degradation
is already apparent, the models provide a critical reminder

that future change will often make matters worse.

THREAT ANALYSIS METHOD

The four local threats to coral reefs were modeled separately,
and later combined in the Reefs at Risk integrated local threat
index. The modeling approach is an extension and refine-
ment of that used in previous Reefs at Risk analyses, and bene-
fited from input from more than 40 coral reef scientists and
other experts. For each local threat, sources of stress that
could be mapped were identified and combined into a proxy
indicator that reflected the degree of threat. These “stressors”
include human population density and infrastructure features
such as location and size of cities, ports, and hotels, as well as
more complex modeled estimates such as sediment inputs
from rivers. For each stressor, distance-based rules were devel-
oped, such that threat declines as distance from the stressor
increases. Thresholds for low, medium, and high threats were
developed using available information on observed impacts to
coral reefs. Table 2.1 provides a summary of the approach

and limitations for modeling each local threat.
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TABLE 2.1 REEFS AT RISK REVISITED ANALYSIS METHOD—PRESENT THREATS

Limitations

m Provides a good indicator of relative threat, but is likely to miss some
(especially new) tourism locations.

m Does not directly capture sewage discharge, but relies on population as
a proy for this threat.

Threat Analysis Approach

Coastal devel- | m The threat to coral reefs from coastal development was modeled based on size
opment of cities, ports, and airports; size and density of hotels; and coastal population
pressure (a combination of population density, growth, and tourism growth).

Watershed- u The threat to reefs from land-based pollutants was modeled for over 300,000 | m The model represents a proxy for sediment, nutrient, and pollutant

based pollution |  watersheds (catchments) discharging to coastal waters. delivery.

m Relative erosion rates were estimated across the landscape based on slope, m Nutrient delivery to coastal waters is probably underestimated due to a
land cover type, precipitation, and soil type. lack of spatial data on crop cultivation and fertilizer application.

u Sediment delivery at the river mouth was estimated based on total erosion in However, agricultural land is treated as a separate category of land
the watershed, adjusted for the sediment delivery ratio (based on watershed cover, weighted for a higher influence.
size) and sediment trapping by dams and mangroves. u The model does not incorporate nutrient and pollutant inputs from

u Sediment plume dispersion was modeled using a linear decay rate from the industry, or from intensive livestock farming, which can be consider-
river mouth and was calibrated against actual sediment plumes observed from able.
satellite data.

Marine-based | m The indicator of threat from marine-based pollution and damage was based on | m Threat associated with shipping intensity may be underestimated

pollution and the size and volume of commercial shipping ports, size and volume of cruise because the data source is based on voluntary ship tracking, and does
tlamage ship ports, intensity of shipping traffic, and the location of oil infrastructure. not include fishing vessels.

u The threat model does not account for marine debris (such as plastics),
discarded fishing gear, recreational vessels or shipwrecks, due to a lack
of global spatial data on these threats.

Overfishing u Threats to coral reefs from overfishing were evaluated based on coastal popu- | m Accurate, spatially referenced global data on fishing methods, catches,
and destruc- [ation density and extent of fishing areas (reef and shallow shelf areas), with and number of fishers are not available; therefore, population pressure
tive fishing adjustments to account for the increased demand due to proximity to large is used as a proxy for overfishing.

populations and market centers. Areas where destructive fishing occurs (with | m The model fails to capture the targeting of very high value species,
explosives or poisons) were also included, based on observations from monitor- which affects most reefs globally, but has fewer ecosystem impacts
ing and mapping provided by experts. than wider scale overfishing.

u The threat estimate was reduced inside marine protected areas that had been | m Management effectiveness scores were only available for about 83% of
rated by experts as having “effective” or “partially effective” management the reefs within marine protected areas.
(meaning that a level of management is present that helps to guard ecological
integrity).

The four local threats described above are combined in this report to provide an integrated local threat index. Past thermal stress (described below) is treated as an additional
threat.

Past thermal | Estimates of thermal stress over the past 10 years (1998 to 2007) combine the
stress following two data layers: ditions that may cause bleaching based on the weekly temperatures
1. Past intense heating events. These were areas known to have had high temper- and long-term averages at the location.
ature anomalies (scores of degree heating weeks > 8), based on satellite sea | m Bleaching susceptibility due to other factors (either local or climate-
surface temperature data provided by NOAA Coral Reef Watch; and related, such as past climactic variability) was not captured in the
2. Observations of severe bleaching from ReefBase. These point data were buff- model.
ered to capture nearby bleaching, but modified and effectively reduced by the | m There is not always a strong correlation between the sea surface tem-
adjacent presence of low or zero bleaching records from the same year. perature and the observations of known bleaching. However, the latter
have only a limited spatial and temporal coverage and so cannot be
used alone.

m Estimates of bleaching from remote sensing are a measure of the con-

Unlike the modeling of local threats, the data and mod-
els used to evaluate climate and ocean-chemistry-related
threats were obtained from external experts. For this work
there were two aims: one to look at recent ocean warming
events that may have already degraded reefs or left them
more vulnerable to other threats, and the other to project
the future impacts from ocean warming and acidification
over the medium (20 year) and longer (40 year) term. The
stressors for these models include data from satellie obser-
vations of sea surface temperature, coral bleaching observa-

tions, and modeled estimates of future ocean warming and

ocean acidification. Input from scientists from each of the
major coral reef regions and from climate change experts
contributed to the selection of thresholds for these threats.
Table 2.2 summarizes the approach and limitations for the
examination of future global-level threats.

The outputs from these models were further tested and
calibrated against available information on coral reef condi-
tion and observed impacts on coral reefs. All threats were
categorized into low, medium, and high threat, both to sim-
plify and to enable fair and direct comparison and to com-

bine findings for the different threats.

REEFS AT RISK REVISITED 17
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TABLE 2.2 REEFS AT RISK REVISITED ANALYSIS METHOD—FUTURE GLOBAL-LEVEL THREATS

Threat Analysis Approach Limitations
Future m Projected thermal stress in the 2030s and 2050s is based on modeled accu- | m Data represent a rough approximation of future threat due to thermal stress.
thermal mulated degree heating months (DHM) and represents a “business-as- u Models provide an approximation of a potential future, but variations in
stress usual” future for greenhouse gas emissions. emissions and other factors will undoubtedly influence the outcome.
u The specific indicator used in the model was the frequency (number of years | m Besides historical temperature variability, the model does not incorporate
in the decade) that the bleaching threshold is reached at least once. other factors that may induce or prevent coral bleaching (for example, local
The frequencies were adjusted to account for historical sea surface tempera- upwelling, species type), or potential adaptation by corals to increased sea
ture variability. temperatures.
Ocean = The indicator of ocean acidification is the projected saturation level of ara- | m Data represent a rough approximation of present and future aragonite satu-
acidification gonite, the form of calcium carbonate that corals use to build their skele- ration levels.
tons. (As dissolved CO, levels increase, the aragonite saturation state u Aragonite saturation is an important factor influencing growth rates, but it is
decreases, which makes it more difficult for coral to build their skeletons.) likely not the only factor. Other factors (such as light and water quality) were
Aragonite saturation levels were modeled for the future according to pro- not included in this model due to a lack of global spatial data.
jected atmospheric C0, and sea surface temperatures levels for 2030 and
2050 based on a “business-as-usual” scenario.

Appendix 2 provides a list of the data sources used in
the analysis and the details of model validation. A list of
data contributors and full technical notes for the analysis,
including data sources and thresholds used to distinguish
low, medium and high categories for each threat, are avail-
able online at www.wri.org/reefs. Results of the threat analy-

sis are presented in chapters 4 and 5.

Integrating Threats

To develop a single broad measure of threat, we combined
the four individual threats to coral reefs into a single inte-
grated local threat index that reflects their cumulative
impact on reef ecosystems. We then adjusted this index by
increasing threat levels to account for the impacts of past
thermal stress. Finally, we combined the local threats with
modeled future estimates of thermal stress and ocean acidi-

fication to predict threat to reefs in 2030 and 2050.
a. Integrated Local Threat Index. This index was devel-

oped by summing the four individual local threats, where

reefs were categorized into low (0), medium (1), or high
(2) in each case. The summed threats were then catego-

rized into the index as follows:*

¢ Low:® 0 points (scored low for all local threats)

. Several integration methods were evaluated. This method was chosen because
it had the highest correlation with available data on coral condition. The index is
slightly more conservative than the previous Reefs at Risk reports where a “high” in
a single threat would set the integrated local threat index to high overall.

o

=3

. The default threshold is “low” when a coral reef is not threatened by a specific local
threat. Thus, all reefs are assigned a threat level. This approach assumes that no
reef is beyond the reach of human pressure.

18 REEFS AT RISK REVISITED

* Medium: 1-2 points (scored medium on one or two

local threats or high on a single threat)

* High: 34 points (scored medium on at least three
threats, or medium on one threat and high on another

threat, or high on two threats)

o Very high: 5 points or higher (scored medium or
higher on at least three threats, and scored high on at

least one).

The resulting integrated local threat index is the most
detailed output from the model and is presented on the
map inside the front cover and on regional maps in
Chapter 5.

(Maps of individual threats are also available online at

www.wri.orglreefs.)

. Integrated Local Threat and Past Thermal Stress

Index. Thermal stress can cause coral bleaching even on
otherwise healthy reefs. When it coincides with local
threats, it serves as a compounding threat. To reflect the
pressure of thermal stress and local threats, we combined
the integrated local threat index with data indicating
locations of severe thermal stress events between 1998
and 2007. Reefs in areas of thermal stress increased in
threat by one level.> These results are presented in the
threat summary (Figures 4.6, Table 4.1, and Figures 5.1-
5.6) in chapters 4 and 5.



c. Integrated Local Threat and Future Global-Level
Threat Index. We combined the integrated local threat
index with modeled projections of ocean acidification
and thermal stress in 2030 and 2050 (Table 2.2) to esti-
mate the future threats to coral reefs from climate
change. In combining these threats, we weighted local
threats more heavily, in light of the greater uncertainty
associated with future threats, and the finer resolution of
local threat estimates. Reefs are assigned to their threat
category from the integrated local threat index as a start-
ing point. Threat is raised one level if reefs are at high
threat from either thermal stress or ocean acidification, or
if they are at medium threat for both. If reefs are at high

threat for both thermal stress and acidification, the threat

classification is increased by two levels. In order to por-

BOX 2.1. ASSESSING CORAL REEF CONDITION IN THE WATER

Aunique and important feature of the Reefs at Risk approach is its
global coverage—assessing threats to all reefs, even those far from
human habitation and scientific outreach. It is, however, a model, and it
measures threat rather than condition. Some threatened reefs may still
be healthy, but many others will have already suffered some level of
degradation. The only way to accurately assess condition is through
direct measurement of fish, benthic cover (live coral, dead coral, algae,
etc.), or other characteristics. Some reefs, including the Great Barrier
Reef, have detailed and regular surveys covering numerous areas, but
for most of the world such observation or monitoring is sparse and
irregular. There are, however, many national and several international
monitoring programs that provide important information, improving our
understanding of coral conditions and trends.

o Reef Check is a volunteer survey program with sites in over 80 coun-
tries and territories worldwide.

e The Global Coral Reef Monitoring Network (GCRMN) is a network of
scientists and reef managers in 96 countries who consolidate status
information in periodic global and regional status reports.

e The Atlantic and Gulf Rapid Reef Assessment (AGRRA) Program is a
standardized assessment method that has been applied in over 800
coral reef locations across the Caribbean and Gulf of Mexico.

o The Australian Institute of Marine Science (AIMS) conducts scientific
research on all of Australia’s reefs, including a long-term monitoring
program that has been surveying the health of 47 reefs on the Great
Barrier Reef annually since 1993.
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tray some nuance in the degree of threat, we have
extended the rating scale to include one additional threat
category above very high called “critical.” The analysis
assumes no change in current local threat levels, either
due to increased human pressure on reefs or changes in
reef-related policies and management. The results of this
analysis are presented in Figure 4.9 and Maps 4.2a, b,

and ¢ in chapter 4.

LIMITATIONS

The analysis method is of necessity a simplification of
human activities and complex natural processes. The model
relies on available data and predicted relationships, but can-

not capture all aspects of the dynamic interactions between
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o | e Centre de Recherches Insulaires et Observatoire de
I'Environnement (CRIOBE) conducts periodic monitoring of coral and
fish stocks in the South Pacific.

e Coastal Oceans Research and Development in the Indian Ocean
(CORDIO) monitors trends in coral reef health, fish populations, and
coastal resources in 19 countries in the central and Western Indian
Ocean.

o The Reef Environmental Education Foundation (REEF) works with vol-
unteer divers to collect data on marine fish populations in the
Caribbean and Pacific.

Visit www.wri.org/reefs for more information about coral reef monitoring
programs.

REEFS AT RISK REVISITED 19




people, climate, and coral reefs. Climate change science, in
particular, is a relatively new field in which the complex
interactions between reefs and their changing environment
are not yet fully understood.

The threat indicators gauge current and potential risks
associated with human activities, climate change, and ocean
acidification. A strength of the analysis lies in its use of
globally consistent data sets to develop globally consistent
indicators of human pressure on coral reefs. We purposefully
use a conservative approach to the modeling, where thresh-
olds for threat grades are set at reasonably high levels to
both counter any data limitations and avoid exaggerating
the estimated threats.

The Reefs at Risk Revisited analysis is unique in its global
scope and ability to provide a big-picture view of threats to

reef condition. However, the model is not perfect, and
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omissions and other errors in the data are unavoidable. For
example, the modeling did not include the potentially com-
pounding threats of coral disease or increased storm inten-
sity because of too many uncertainties in their causes, distri-
bution, and relationships. However, a map of global
observations of coral diseases can be found in chapter 3
(Map 3.5).

Monitoring data and expert observations were used,
where available, to calibrate the individual threat layers and
validate the overall model results. The thresholds chosen to
distinguish low, medium, and high threat rely heavily on the
knowledge of project collaborators with expertise across
regions and aspects of reefs and reef management. Their
review of model results also served as our most comprehen-
sive validation of results. (Appendix 2 lists collaborators who

contributed data or advised on modeling methods.)
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Chapter 3. THREATS TO THE WORL

C oral reefs are fragile ecosystems that exist in a narrow

band of environmental conditions. Corals thrive in clear,
warm waters that are low in nutrients and have abundant
light to support the photosynthetic activities of the symbi-
otic algae (zooxanthellae) that flourish within coral tissues
and are critical to growth. Reefs are also extremely vulnera-
ble to overexploitation. Removal of key functional elements
of reef ecosystems, such as larger predators or grazing fish,
can have far-reaching consequences across the entire ecosys-
tem.

The local and global threats to coral reefs are described
in greater detail in the following sections, which are struc-
tured around the source or driver of the threat. For each cat-
egory of threat, we provide a description of the threat and

suggest some options for mitigation.

LOCAL THREATS

COASTAL DEVELOPMENT

Description of threat: Some 2.5 billion people—nearly 40

percent of the global population—live within 100 km of the
coast.” Development in the coastal zone—linked to human
settlements, industry, aquaculture, or infrastructure—can

have profound effects on nearshore ecosystems. Impacts of

coastal development on the reef can occur either through
direct physical damage such as dredging or land filling, or
indirectly through increased runoff of sediment, pollution,
and sewage.

Large quantities of sediments can be washed into
coastal waters during land clearing and construction. The
removal of coastal vegetation, such as mangroves, also takes
away a critical sediment trap that might otherwise prevent
damage to nearshore ecosystems.

Where coastal areas are developed, pollution often fol-
lows. Sewage is the most widespread pollutant, and elevated
nutrient levels present in sewage encourage blooms of plank-
ton that block light and encourage growth of seaweeds that
compete for space on the reef.” Many countries with coral
reefs have little to no sewage treatment; the Caribbean,
Southeast Asia, and Pacific regions discharge an estimated 80
to 90 percent of their wastewater untreated.” Toxic chemi-
cals also are a problem. Sources of toxic chemicals in coastal
runoff include industries, aquaculture, and agriculture, as
well as households, parking lots, gardens, and golf courses.

Direct construction within the marine environment can
have even more profound effects. In many areas, wide shal-
low expanses of reef flats have been targeted for reclamation,

and converted to airports or industrial or urban land.
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BOX 3.1 REEF STORY
Guam: Military Development Threatens Reefs

The United States recently proposed plans to expand military opera-
tions on the U.S. territory of Guam with the construction of new bases,
an airfield, a deep-water port, and facilities to support 80,000 new
residents (a 45 percent increase over the current population). Dredging
the port alone will require removing 300,000 square meters of coral
reef. In February 2010, the U.S. Environmental Protection Agency rated
the plans as “Environmentally Unsatisfactory” and suggested revisions
to upgrade existing wastewater treatment systems and lessen the pro-
posed port's impact on the reef. At the time of publication, construc-
tion had not started pending resolution of these issues. See full story
online at www.wri.org/reefs/stories.

| Story provided by Michael Gawel of the Guam Environmental Protection Agency.
» o B
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Elsewhere, the dredging and construction associated with
building ship ports and marinas have directly impinged
upon reefs. Even coastal engineering in waters adjacent to
reefs can alter water flows and introduce sediments, with
effects far beyond the location of the construction site.

In some cases, tourism can also threaten reefs. Hotels
can bring coastal development to new and remote locations,
with associated higher levels of construction, sewage, and
waste. Meanwhile, tourists stimulate demand for seafood
and curios, beachgoers may trample nearshore reefs, and
inattentive recreational divers can break fragile corals.
Damaged corals then become more susceptible to disease

and algal overgrowth.”
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Trends: Population growth in coastal areas continues to
outpace overall population growth. Between 2000 and
2005, population within 10 km of the coast grew roughly
30 percent faster than the global average.”? As populations
grow and natural ecological buffers on the shoreline are lost,
sea level rise and changing storm patterns due to climate
change are likely to lead to increased coastal engineering
activities for seawalls and other mitigating construction.

Remedies: The impacts of coastal development can be
greatly reduced through effective planning and regulations.
These include zoning regulations, protection of mangroves
and other vegetation, and setbacks that restrict development
within a fixed distance of the coastline.” For example, any
new development in Barbados must be 30 meters behind
the high water mark.?' Such precautions also prevent the
need for future coastal engineering solutions by allowing for
the natural movements of beaches and vegetation over time,
thus saving future costs and unintended consequences.
Where land-filling or harbor development is deemed neces-
sary, methods for reducing impacts in adjacent waters
include using silt fences, settling ponds, or vegetated buffer
strips to trap sediments before they enter waterways.??

Improvement in the collection and treatment of waste-
water from coastal settlements benefits both reefs and peo-
ple through improved water quality and reduced risk of bac-
terial infections, algal blooms, and toxic fish. Estimates
show that for every US$1 invested in sanitation, the net
benefit is US$3 to US$34 in economic, environmental, and
social improvement for the nearby community.”’

Pressure from tourism can be reduced through proper
siting of new structures, including measures such as honor-
ing coastal setbacks; retaining mangroves and other coastal
habitats; using environmentally sound materials (for exam-
ple, avoiding sand and coral mining); and installing and
maintaining effective sewage treatment. Managing tourism
within sustainable levels is also important, such that visita-
tion does not degrade the reef. Educated tourists help to

create a demand for responsible coastal development.

WATERSHED-BASED POLLUTION

Description of threat: Human activities far inland can

impact coastal waters and coral reefs. As forests are cut or



BOX 3.2 PHOTO STORY—DISAPPEARING MANGROVES

Mangroves line the coast in many coral reef regions. They provide a criti-
cal buffer, holding back sediments washed from the land as well as
reducing nutrients and ather pollutants.®® Pressure for coastal develop-
ment, including conversion to agriculture and aquaculture, has led to
rapid losses of mangroves—nearly 20 percent have disappeared since
1980.% With the loss of mangroves, reefs are more vulnerable to pollu-
tion from the land. There may also be more direct ecological impacts
through the many reef creatures that utilize mangroves as a nursery
area, or as a valuable adjacent habitat for feeding, hiding, or breeding %
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pastures plowed, erosion adds millions of tons of sediment
to rivers, particularly in steeper areas and places with heavy
rainfall. Agriculture adds more than 130 million tons of fer-
tilizer (i.e., nutrients) and pesticides worldwide to crops
each year,’® much of which enters waterways where they are
transported to the coast.” Livestock can compound these
problems. Overgrazing removes vegetation and adds to ero-
sion, even on many uninhabited islands with populations of
feral sheep or goats. Meanwhile, livestock waste adds con-
siderable nutrient pollution to waterways leading to the sea.
Mining also represents a more localized threat through sedi-
ment runoff or leaching of chemical toxins.

At the coast, sediments, nutrients, and pollutants dis-
perse into adjacent waters, some plumes reaching more than
100 km from the river mouth.3¥ Such impacts can be
reduced where mangrove forests or seagrass beds lie between
the rivers and the reefs. Both of these habitats can help to
trap sediments as they settle out in the calm waters among
shoots and roots, and can also play a role in the active
removal of dissolved nutrients from the water, * ¥

In high quantities, sediments can smother, weaken, and
kill corals and other benthic organisms. In lower quantities,
they reduce the ability of zooxanthellae to photosynthesize,
slowing coral growth.? Excessive levels of nutrients like
nitrogen and phosphorus in shallow coastal waters (that is,
eutrophication) can encourage blooms of phytoplankton in
the water, which block light from reaching the corals, or
they can cause vigorous growth of algae and seaweeds on the
sea bed that out-compete or overgrow corals.*’ In severe

cases, eutrophication can lead to hypoxia, where decomposi-

tion of algae and other organisms consumes all of the oxy-
gen in the water, leading to “dead zones” and eventually
nearshore ecosystem collapse. !

Trends: Deforestation is a major contributor of sedi-
ment to watersheds. Between 2000 and 2005, an estimated
2.4 percent of humid tropical forests were lost to deforesta-
tion, with some of the most intense clearing occurring in
the coral reef countries of Brazil, Indonesia, Malaysia,
Tanzania, Myanmar, and Cambodia.*> Meanwhile, climate
change is expected to cause heavier and more frequent pre-
cipitation in many areas, which would exacerbate pollution
and sediment runoff to the coast.*’

To support the food demands of a growing global pop-
ulation, agriculture will increase both in extent and inten-
sity. The FAO estimates that total fertilizer use will grow
approximately 1 percent per year—from a baseline of 133
million tons per year in 1997 to 199 million tons per year
in 2030.%° Developing countries, notably in Africa and
South Asia, are expected to have the highest growth rates in
fertilizer consumption. Hypoxia is a growing problem in
coastal waters, where the number of documented cases
worldwide grew from 44 in 1995 to 169 in 2007.4!

Remedies: Land management policies and economic
incentives are important for reducing watershed-based
threats. Improved agricultural methods can both reduce ero-
sion and runoff, as well as increase fertilizer efficiency, bene-
fiting both farmers and fishers. For example, conservation
tillage (leaving previous vegetation untilled in the soil) helps
to reduce both soil loss and farmer labor and fuel expendi-

tures, while contour plowing or the use of terraces reduces
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BOX 3.3 REEF STORY
Palau: Communities Manage Watersheds and Protect Reefs

The Republic of Palau, in the western Pacific Ocean, is surrounded by
more than 525 sq km of coral reefs. Construction of the recently com-
pleted 85-km “Compact Road" around Palau’s largest island,
Babeldaob, led to widespread clearing of forests and mangroves, caus-
ing soils to erode into rivers and coastal waterways, damaging coral
reefs, seagrass beds, and freshwater resources. To better understand
the impact of the changing landscape on the marine environment, the
Palau International Coral Reef Center (PICRC) conducted a study that
revealed that the degradation of reefs was a direct result of land-based
sediments. After PICRC presented these findings to local communities,
the governing body of Palau's Airai State instituted a ban on the clear-
ing of mangroves. Communities, local governments, and NGO also
joined together to form the Babeldaob Watershed Alliance, a forum for
developing land management plans and establishing collective conser-
vation goals. See full story online at www.wri.org/reefs/stories.

| Story provided by Steven Victor of the The Nature Conservancy, Palau.
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erosion. Nutrient runoff can be reduced by pre-testing soils
for nutrient levels and improving the timing of fertilizer
applications. Agroforestry, reforestation, protection of forests
on steep slopes, and requiring forest belts to be left along
river margins can all greaty reduce the release of nutrients
and sediments into waterways and improve the reliability of
year-round freshwater supplies, Preservation of wetlands,
mangroves, and seagrasses at the coast can filter and trap

sediments and nutrients before reaching reefs.
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MARINE-BASED POLLUTION AND DAMAGE

Description of threat: Thousands of commercial, recre-
ational, and passenger vessels pass near reef areas every day,
bringing with them a host of potential threats, including
contaminated bilge water, fuel leakages, raw sewage, solid
waste, and invasive species. In addition, reefs are exposed to
more direct physical damage from groundings, anchors, and
oil spills.

Marine-based sources of pollution can rapidly under-
mine the health of coral reefs. For example, oil from spills,
leaks in rigs and pipelines, or from ship discharge can have
both short-term and long-term (chronic) effects. Studies on
corals exposed to oil have identified tissue death, change in
calcification rate, expulsion of zooxanthellae, and larval
death among other serious stress responses.*

Cruise ships are a significant source of pollution in
many areas. In 2009, more than 230 cruise ships hosted an
estimated 134 million passengers worldwide,® A typical
one-week cruise on a large ship (3,000 passengers and crew)
generates almost 800 cubic meters of sewage; 3,700 cubic
meters of graywater; half a cubic meter of hazardous waste; 8
tons of solid waste; and nearly 100 cubic meters of oily bilge
water.”® Estimates suggest that a typical cruise ship generates
70 times more solid waste per day than a typical cargo ship.”!
The International Convention for the Prevention of
Pollution from Ships (MARPOL) provides a set of approved
guidelines regulating the discharge of sewage, oily bilge
water, hazardous wastes, and solid waste (which includes a
ban on all dumping of plastics). Unfortunately, MARPOLS
regulations are met with varying degrees of compliance
within the cruise industry and beyond.

Invasive species—accidentally transported from distant
locations in the ballast water of ships or released from
aquariums—also impact coral communities by killing off or
displacing native species.*® Examples in tropical waters
include lionfish, a native of the Indo-Pacific now found
throughout the Caribbean, and several types of invasive
algae in the Hawaiian Islands.”” Reefs located near ports of
call are most at risk from invasive species. It has been esti-
mated that, at any one time, as many as 10,000 marine spe-

cies may be transported globally in ships’ ballast water,%



though only a tiny fraction of these survive the trip or colo-
nize a new location.

Ships and other vessels can also be a source of direct
physical damage and destruction to reefs. Contact with ship
hulls, anchors, or propellers can crush, break, or dislodge
corals. Smaller vessels generally cause lighter damage, but
the cumulative impact can be dramatic in areas of heavy rec-
reational boating, such as the Florida Keys National Marine
Sanctuary, which records 60 to 90 groundings on reefs
annually, though many more likely go unreported.”’ Marine
debris from ships, including plastics and abandoned fishing
gear, can also cause physical damage to reefs and entangle
marine organisms such as fish and turtles.’’ It can take cor-
als decades to recover from physical damage caused by boat
strikes and marine debris.’!

Trends: Despite growing efforts to regulate greenhouse
gas emissions, global demand for oil is increasing and is
expected to grow from 83 million barrels per day in 2004 to
118 million barrels per day by 2030. While techniques to
avoid spillage and loss have improved, so have the net risks
of spillage, given the continuing increases in volume and the
increasingly challenging environments from which oil is
drilled. A prime example of this risk is the 2010 Deepwater
Horizon oil spill in the Gulf of Mexico, where inadequate
government oversight and a failure to follow precautionary
measures contributed to one of the largest marine oil spills
in the history of the United States.”

Maritime shipping continues to grow rapidly com-
pared to other forms of transportation. Estimated gross
tonnage of international commercial shipping increased by
67 percent between 1980 and 2003.> Cruise tourism also
continues to grow. The number of cruise passengers has
increased by an average of 7.4 percent per year since 1980
and 118 new ships have been launched since 2000.% In
terms of waste management, the cruise industry is gener-
ally improving. Some ships now have advanced sewage
treatment, shipboard recycling programs, and increased use
of biodegradable alternatives to plastics.’> As maritime
transport continues to grow, however, the threat posed by
invasive species also increases since the threat of accidental
release from ballast water or biofouling on ships™ hulls is

difficult to manage.
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BOX 3.4 REEF STORY
American Samoa: Shipwreck at Rose Atoll National Wildlife Refuge

Rose Atoll is a National Wildlife Refuge located in the South Pacific
within the U.S. territory of American Samoa. In 1993, a 275-ton fishing
vessel ran aground on Rose Atoll’s shallow reef. Initially, only the bow
section of the ship was removed. However, subsequent monitoring
revealed that the disintegration and corrosion of the ship was releas-
ing dissolved iron into surrounding waters, stimulating growth of blue-
green algae on the reefs. In response, the U.S. government removed
the remaining debris at a substantial cost. The reefs are now recover-
ing rapidly. This success was due largely to Rose Atoll's status as an
actively managed protected area, in combination with sufficient funds,
effort, and expertise to monitor the damage and recovery. See full story
online at www.wri.org/reefs/stories.

| Story provided by James Maragos of the US Fish and Wildlife Service, Hawaii.

PHDTO:'US. FISH AND WILDLIFE SERWCH

Remedies: Environmental control measures at the local
level are essential for mitigating marine-based pollution and
damage to reefs. Such measures include developing infrastruc-
ture at ports to accept and properly dispose of ship-generated
waste; improving wastewater treatment systems on cruise
ships and cargo ships; restricting shipping lanes to route traf-
fic away from reefs; and developing effective oil spill contin-
gency plans. Ballast water regulations, which require the dis-
posal or exchange of ballast water far offshore in deep waters
before ships can enter ports, are important for reducing the
risk of invasive species entering coastal waters. Expanding the
availability of fixed moorings for recreational craft can reduce
anchor damage and the likelihood of groundings. Educating

vessel owners can also help with compliance.
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BOX 3.5 REEF STORY
Tanzania: Deadly Dynamite Fishing Resurfaces

Tanzania, on Africa’s east coast, is home to an extensive network of
coral reefs that support major artisanal fishing and tourism industries.
However, Tanzania is also the only country in Africa where dynamite
fishing still occurs on a large scale. This devastating form of fishing
first appeared in the 1960, and by the mid-1990s had become a seri-
ous problem. A high-profile national campaign in the late 1990s nearly
eradicated blast fishing between 1997 and 2003; however, inadequate
prosecution and minimal penalties levied against dynamiters have
allowed this illegal practice to re-emerge and expand. Increased pres-
sure, both domestically and internationally, is needed fo create the
political will necessary to once again halt this short-sighted and unsus-
tainable practice. See full story online at www.wri.org/reefs/stories.

| Story provided by Sue Wells (Independent).

! PHOTO-WOLEOTT HENRY

Adopting and enforcing national legislation in all coral
reef countries to incorporate international agreements on
marine pollution would greatly help to reduce marine-based
threats to reefs, Besides MARPOL, other International
Maritime Organization (IMO) treaties include the London
Convention and Protocol and the International Convention
on Oil Pollution Preparedness, Response, and Cooperation
(OPRC), which address waste disposal and oil spills at sea,
respectively. Even tighter regulation on oil exploration and
exploitation in challenging environments such as deepwater
areas may also be needed to prevent future catastrophic oil

spills.

26 REEFS AT RISK REVISITED

81

OVERFISHING AND DESTRUCTIVE FISHING

Description of threat, Reef fisheries have long sustained
coastal communities by providing soutces of both food and
livelihoods. However, over 275 million people currently live
within 10 km of the coast and 30 km of a coral reef,” and
fishing pressure is high on many reefs. When well-managed,
such fisheries can be a sustainable resource, but growing
human populations, more efficient fishing methods, and
increasing demands from tourism and international markets
have significantly impacted fish stocks. Some target species—
including groupers, snappers, sharks, sea cucumbers and lob-
sters—command such high prices as export commodities that
fishing vessels travel hundreds, even thousands, of kilometers
to reach the last remote strongholds and often fish illegally in
protected or foreign waters to secure catches. 7%

Removing just one group of fish from the reef food web
can have cascading effects across the ecosystem.'® If top pred-
ators are taken, prey species are no longer held in check, and
the overall response can be both complex and somewhat
unpredictable, potentially causing an overall destabilization of
the system, While large predators are often preferred targer
species, as their numbers decline, fishers move to smaller,
often herbivorous fish (in a process known as “fishing down
the food chain”).”” Heavily fished reefs are thus left with low
numbers of mostly small fish. Such reefs are then prone to
algal overgrowth, withour herbivores to graze the algae as they
grow. Such overfished reefs appear to be generally less resilient
to stressors, and may be more vulnerable to disease and slower
to recover from other human impacts.% 6 62

In some places, the fishing methods themselves are
destructive. Most notable is the use of explosives to kill or
stun fish, which destroys coral in the process.®> Although
illegal in many countries, blast (or dynamite) fishing
remains a persistent threat, particularly in Southeast Asia
and East Africa,* Poison fishing is also destructive to corals,
This practice typically involves using cyanide to stun and
capture fish live for the lucrative live reef food fish or aquar-
ium fish markets. The poison can bleach corals and kill
polyps. Fishers often break corals to extract the stunned fish,
while other species in the vicinity are killed or left vulnera-
ble to predation.” Map 3.1 provides a summary of locations

identified as threatened by fishing with explosives or poison.
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MAP 3.1. GLOBAL OBSERVATIONS OF BLAST AND POISON FISHING
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Source: WRI, 2011.

Note: Blast and poison fishing is largely undertaken in Southeast Asia, the western Pacific, and eastern Africa. Areas of threat shown here are based on survey observations and expert opinion.

Certain types of fishing gear can also have a destructive
impact on a reef ecosystem. Gill nets and beach seines drag
along the sea bottom, capturing or flattening everything in
their path, including non-targeted or juvenile species and
delicate corals. Furthermore, discarded or lost nets and traps
can continue “ghost fishing”—ensnaring prey and smother-
ing corals—for months or years after their original use.

Trends: Important drivers of unsustainable fishing
include population growth, excess fishing capacity, poor
fisheries governance and management practices, interna-
tional demand for fish, and a lack of alternative income
options in coastal communities. Globally, the Food and
Agriculture Organization of the United Nations (FAO) esti-
mates that 80 percent of the world’s wild marine fish stocks
are fully exploited or overexploited.*®® These numbers do not
consider the impact of illegal, unreported, and unregulated
catches, which were estimated to add approximately 20 per-
cent to official catch statistics between 1980 and 2003.
Most coral reef fisheries are small-scale fisheries, and thus
are poorly represented in global fisheries statistics.%: ¢

However, where national figures are available, such as for

Indonesia and the Philippines, they indicate severe prob-
lems.” ¢ Unsustainable fishing of some species is reported
even on some of the most remote and best-protected coral
reefs.”” Thus it is highly likely that most reef fisheries
around the world are in similar or worse condition than
indicated by FAO’s global assessments.

On the positive side, national and local governments
have designated an increasing number of marine protected
areas (MPAs) in an effort to protect reefs. These include
many sites in areas where human pressures are considerable.
Such sites, especially where they have community support,
can be remarkably effective in reducing fishing pressure.
However, sites in high-pressure areas still make up only a
very small proportion of reefs, and the largest MPAs tend to
be more remote. A number of very large MPAs have greatly
added to global coverage, including Papahanaumokuakea
Marine National Monument in the Northwestern Hawaiian
Islands, which spans 360,000 sq km (an area roughly the
size of Germany); 7 the Phoenix Islands Protected Areas,
which cover 408,250 sq km of the mostly uninhabited

Phoenix Islands and surrounding waters; and the recently
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BOX 3.6. TAKEN ALIVE—FISH FOR AQUARIUMS AND THE LIVE REEF FOOD FISH TRADE

lucrative industry for fishers and traders alike.”

Both the live reef food fish—that is, fish captured to sell live in markets and restaurants—and the
ornamental species trades are high-value industries. The ornamental species trade takes in an esti-
mated $200 million to $330 million per year globally, with the majority of exports leaving Southeast
Asian countries and entering the United States and Eurape. The overall value of the industry has
remained stable within the past decade, though trade statistics are incomplete.” The live reef food
fish trade is concentrated mainly in Southeast Asia, with the majority of fish exported from the
Philippines and Indonesia and imported through Hong Kong to China.” Over time, the trade has
expanded its reach, drawing exports from the Indian Ocean and Pacific islands, reflecting depleted
stocks in Southeast Asia, rising demand, improvements in transport, and the high value of traded
fish.16 The estimated value of the live reef food fish trade was $810 million in 2002.7® A live reef food
fish sells for approximately four to eight times more than a comparable dead fish, and can fetch up to
$180 per kilogram for sought-after species like Napoleon wrasse or barramundi cod, making it a very
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designated Chagos Archipelago MPA, which covers approxi-
mately 550,000 sq km.”" The strength of regulations for
fisheries across MPA sites globally is variable, but “no-take”
reserves (where all fishing is banned) form an important
part of the mix. These include zones within MPAs as well as
entire MPAs, For example, the area designated as no-take in
the Great Barrier Reef Marine Park increased from less than
5 percent to 33 percent in 2004, equaling over 115,000 sq
km, and has already had dramatic positive benefits on the
reef 72737475

Remedies: Fisheries management can take many forms,
including seasonal closures to protect breeding sites; restric-
tions on where and how many people are allowed to fish;
and restrictions on the sizes or quantities of fish they can
take or on the types of fishing gear they can use.” Areas
closed to fishing can show rapid recovery, with more and
larger fish within their boundaries, associated benefits for
corals and other species, and “spillover” of adult fish stocks
at the perimeter that can enhance fisheries in adjacent
areas.”% %0.81 Tn all cases, size and placement are important
for achieving success. Enforcement is critical, and local sup-
port and community involvement in management are essen-
tial for effective management.

Many countries already have laws against blast and poi-
son fishing, but need to apply more resources toward enforce-

ment. Countries could also regulate the import and export of

2 REEFS AT RISK REVISITED

live food fish and aquarium fish to ensure they were caught
using sustainable and nondestructive fishing methods.®? At
the local level, education is an important tool for increasing
awareness among fishers that destructive fishing practices neg-
atively impact the very resources that provide their food and
livelihoods. There are also growing efforts to encourage a
more active role for consumers, and private market agree-
ments in the fish trade worldwide. Certification and eco-
labeling, such as that of the Marine Stewardship Council,
may help alter market demand and increase premiums paid
for fish that are sustainably sourced, although efforts to date

have had limited effect on reducing overfishing.*

CHANGING CLIMATE AND OCEAN
CHEMISTRY

WARMING SEAS

Description of threat: Corals are highly sensitive to
changes in temperature. During unusually warm conditions
corals exhibit a stress response known as bleaching, in which
they lose the microscopic algae (zooxanthellae) that usually
live within their tissues. Without zooxanthellae, living coral
tissue becomes transparent and the limestone skeleton
underneath becomes visible. Depending on the duration
and level of temperature stress, coral reefs can either die or

survive bleaching. However, even reefs that recover are likely



to exhibit reduced growth and reproduction, and may be
more vulnerable to diseases.

Natural variation in water temperatures, together with
other local stressors, has always caused occasional, small-
scale episodes of coral bleaching. Recent years, however,
have seen a rise in the occurrence of abnormally high ocean

845 which has led to more frequent, more

temperatures,
intense, and more widespread “mass bleaching” events where
numerous corals of many different species across a large area
bleach simultaneously.* The most notable mass bleaching
event to date occurred in 1998, when wide areas of elevated
water temperatures were recorded across many parts of the
tropics, linked to an unusually strong El Nifio and La Nifia
sequence (a natural, but dramatic global fluctuation in
ocean surface waters and in associated weather patterns).

Such events, in combination with the background rate of

FIGURE 3.1. TRENDS IN CORAL BLEACHING, 1980-2010
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global warming, can produce particularly high temperatures
in some regions .*” The result in 1998 was that bleaching
affected entire reef ecosystems in all parts of the world, kill-
ing an estimated 16 percent of corals globally.*” ¥ In the
worst-hit areas, such as the central and western Indian
Ocean, 50 to 90 percent of all corals died.*” New coral
growth has been variable, but only three-quarters of reefs
affected have since recovered (Box 3.7).47 %

Further temperature-driven mass bleaching has occurred
since 1998, and in some regions it has caused even greater
damage. Extensive bleaching occurred on the Great Barrier
Reef in 2002," while 2005 saw the most severe bleaching to
date in parts of the Caribbean.”> *® Approximately 370
observations of coral bleaching were reported globally
between 1980 and 1997, while more than 3,700 were
reported between 1998 and 2010 (Figure 3.1). As this report
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was being finalized, reports of major bleaching in 2010 were
still coming in, but pointed to a mass bleaching event in
multiple regions. The increase in recorded observations over
time reflects rising sea surface temperatures as well as
increased awareness, monitoring, and communication of
bleaching events. Map 3.2 shows observed bleaching obser-
vations and modeled thermal stress from 1998 to 2007.

Not all corals are equally susceptible to bleaching, Some
species appear to be more tolerant, and some individuals
appear better acclimated as a result of past exposure to
stresses. In all cases, however, such acclimation capacity is
limited, and all corals seem to be susceptible to bleaching
under the most extreme warming.” There appears to be
variation in how well different reef communities within an
ecosystem survive or recover from bleaching events.” This
variation may be due to environmental factors such as
depth, shading, currents, upwelling, and wave action. Corals
and reefs that are better able to avoid or tolerate bleaching
are termed “resistant.” * % Corals reefs that can recover to
their previous state more quickly after a bleaching event are
considered to be“resilient.”*% %% % Factors that appear to
improve the resilience of a coral reef include good connec-
tivity to unimpacted or resistant reef areas, enabling coral
larvae to move in and reestablish the coral population;”” 1%
abundant herbivore populations to graze on algae, maintain-
ing space on the reef surface for corals to recolonize;*' and
the absence of other local threats such as pollution and sedi-
mentation.'” Despite the potential for resilience, however,
there is already evidence of a growing number of reefs for
which recovery has been minimal, even over a decade or
longer 10% 103, 104

Trends: Mass coral bleaching has occurred multiple
times since 1983, increasing in frequency and severity as sea
temperatures have risen over time.%* '3 Predictions based on
projected temperatures suggest that severe bleaching will
occur with increasing frequency on reefs during the next
two to three decades.*® % 1 With current global CO,
emissions matching or exceeding levels projected under the
most pessimistic scenarios of the Intergovernmental Panel
on Climate Change (IPCC)!'¢ and the added challenge of
“committed warming” (which would occur even if green-

house gas emissions today were halted, due to lags in the
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BOX 3.7 REEF STORY
Mesoamerican Reef: Low Stress Leads to Resilience

The Mesoamerican Reef—the largest continuous reef in the Western
Hemisphere—is threatened by overfishing, coastal development, agri-
cultural runoff, and warming seas. In 1998, a mass coral bleaching
event caused significant coral mortality on the reef. However, some
coral species in areas where the reef and surrounding waters were rel-
atively free of sediment were able to recover and grow normally within
two to three years, while corals living with excessive local impacts
were not able to fully recover even eight years after the event. This
pattern suggests that reducing local threats will also help corals to be

more resilient in the face of rising sea temperatures.\% See full story

online at www.wri.org/reefs/stories.

Story provided by Annie Reisewitz and Jessica Carilli of the Scripps Institution of
Oceanography at the University of California, San Diego.

PHOTO: JASON VALDEZ

global climate system), continued mass bleaching events
seem almost certain.!!’

For this report, we used the best-available models that
combine NOAA’s methodology for predicting bleaching epi-
sodes with estimates of future sea surface temperature due to
climate change to predict the frequency of bleaching episodes
in the future. Map 3.3 shows the frequency of Bleaching Alert
Level 2 for the decades 2030 to 2039 and 2050 to 2059
based on an IPCC A1B (“business-as-usual”) emissions sce-
nario. Note that these estimates have been adjusted to
account for historical temperature variability, but have not
been adjusted by any other resistance or resilience factors. We

have used both recent past bleaching likelihood and future
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MAP 3.2. THERMAL STRESS ON CORAL REEFS (1998 T0 2007)
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Note: The map reflects the locations of thermal stress on coral reefs between 1998 and 2007 based on coral bleaching observations (in purple) and severe thermal stress from satellite detection (defined
as a degree heating week > 8, shown in orange). As many occurrences coral bleaching are unobserved or unreported, we used satellite detected thermal stress as a means of filling in gaps in the observa-

tional data.
Source: NOAA Coral Reef Watch, 2010; ReefBase, 2009.

The U.S. National Oceanic and Atmospheric Administration (NOAA)
Coral Reef Watch program uses satellites to monitor sea surface tem-
perature (SST) to determine when and where coral bleaching may
occur. Their methodology for predicting bleaching is based on abnor-
mally high and sustained SSTs, measured in “degree heating weeks”
(DHW), where one DHW is equal to one week of SST 1°C warmer than
the historical average for the warmest month of the year. A DHW of 4
(for example, 4 weeks of 1°C warmer or 2 weeks of 2 °C warmer) typi-
cally causes widespread coral bleaching and is referred to as a
“Bleaching Alert Level 1.” A DHW of 8 typically causes severe bleach-
ing and some coral mortality, and is referred to as a “Bleaching Alert
Level 2.9 For this report, high-resolution (~4 km) DHWs were calcu-

lated from NOAA's National Oceanographic Data Center Pathfinder
Version 5.0 SST data set,'° using the Coral Reef Watch methodology.
Map 3.2 depicts the locations where severe thermal stress (“Bleaching
Alert Level 2") was detected by satellite on at least one occasion
between 1998 and 2007,"! along with actual bleaching observations,
as recorded in the ReefBase database.!2 These data were combined
to assess locations where reefs experienced bleaching-level stress
during these years.

Note: A higher DHW threshold was used for the Middle East region (Red Sea and
Persian Gulf) to compensate for exaggerated temperature readings driven by land
around these enclosed seas. See the full technical notes at www.wri.org/reefs for
detailed information on the modification and justification.

bleaching risk maps to develop global-level threat measures
for the world’s reefs, as described further in chapter 4.
Although coral reefs show some capacity to adapt, experts
predict that extreme bleaching events could eventually
become so frequent that corals will not have time to recover
between events.'"® This point may have already been reached
in parts of the Caribbean, where bleaching stress is com-
pounded by other local threats and where recovery has been
minimal between recent bleaching events.”

Remedies: Ultimately the only clear solution to this
threat will be a concerted and successful global effort to

reduce atmospheric greenhouse gas emissions and to stabi-

lize atmospheric concentrations somewhere around or below
current levels.”®

Recognizing the challenge of global emissions reduc-
tions, it is critical that we apply any local measures we can
to encourage resistance and resilience. This may buy time
for global responses to climate change to take effect, and
should help to maintain, for as long as possible, the critical
ecosystem services on which so many people depend. A key
factor in promoting reef resilience to climate change is the
reduction or elimination of local threats. Recommended
interventions include reduction in pollution, sedimentation,

and overfishing; the protection of critical areas where natu-
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MAP 3.3. FREQUENCY OF FUTURE BLEACHING EVENTS IN THE 2030s AND 2050s
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Coral Reefs
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Note: Frequency of future bleaching events in the 2030s and 2050s, as represented by the percentage of years in each decade where a NOAA Bleaching Alert Level 2 is predicted to occur. Predictions are
based on an IPCC ALB (“business-as-usual”) emissions scenario and adjusted to account for historical temperature variability, but not adjusted by any other resistance or resilience factors.

Source: Adapted from Donner, $.D. 2009. “Coping with commitment: Projected thermal stress on coral reefs under different future scenarios.” PLoS ONE 4(6): e5712.

ral environmental conditions improve resistance and resil-
ience; the replication of protection such that different reef
zones or communities are protected in multiple locations;
and rapid adaptive management responses when bleaching
events occur.''® Such responses include measures to reduce
local stress on reefs from physical damage (for example,
from boats or divers), pollution, or fishing during bleaching
events. Past bleaching events have shown that even in the
most severe cases, there is rarely a total elimination of corals
on a reef, with better survival in certain areas or zones such
as areas of local upwelling, localized shading, channels, or
lagoon reef patches.""” Thus, even while research continues
to discover the locations of greatest resistance and resilience,

and the underlying mechanisms of each, enough is already
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known to manage reef systems in a way that will encourage
resilience.""? Such measures will not prevent coral bleaching,

but they can accelerate recovery.?!

ACIDIFYING SEAS

Description of threat: In addition to warming the ocean,
increases in atmospheric CO, will have another impact on
coral reefs in coming decades.!” About 30 percent of the
CO, emitted by human activities is absorbed into the sur-
face layers of the oceans, where it reacts with water to form
carbonic acid.™”! This subtle acidification has profound
effects on the chemical composition of seawater, especially
on the availability and solubility of mineral compounds

such as calcite and aragonite, needed by corals and other
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organisms to build their skeletons.
changes to ocean chemistry are expected to slow the growth
of corals, and may weaken their skeletons. Continued acidi-
fication will eventually halt all coral growth and begin to
drive a slow dissolution of carbonate structures such as
reefs.'” Such responses will be further influenced by other
local stressors. In addition, acidification has also been shown
to produce an increased likelihood of temperature-induced
coral bleaching,'*” At the ecosystem level, acidification
might first affect reefs by reducing their ability to recover
from other impacts, and by driving a shift toward commu-
nities that include fewer reef-building corals. At the present
time, most of the impacts of acidification have been pre-
dicted through models and manipulative experiments.
However, monitoring on the Great Barrier Reef and else-
where suggests acidification might already be slowing
growth rates.'* Without significant reductions of emissions,
acidification could become a major threat to the continued
existence of coral reefs within the next few decades.'**
Trends: Shallow tropical waters are normally highly sat-
urated with aragonite, the form of calcium carbonate that
corals and some other marine organisms use to build their
skeletons and shells. However, aragonite saturation levels
have fallen dramatically within the past century, from
approximately 4.6 to 4.0.”* ' An aragonite saturation level
of 4.0 or greater is considered optimal for coral growth,
while a level of 3.0 or less is considered extremely marginal
for supporting coral reefs.'”> These delineations are based on
current-day reef distributions, and are thus somewhat sub-
jective, but recent work appears to support this assessment.?’
Map 3.4 compares estimated aragonite saturation states in
tropical waters around the world for CO; stabilization levels
of 380 ppm, 450 ppm, and 500 ppm. These CO, stabiliza-
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BOX 3.9 REEF STORY
Papua New Guinea: Marine Protection Designed for Reef Resilience in
Kimbe Bay

Located off the island of New Britain, Papua New Guinea, the rich
marine habitat of Kimbe Bay supports local economic and cultural life.
However, Kimbe Bay’s reefs are particularly threatened by land pollution,
overfishing, and bleaching. In response, local communities and govern-
ment agencies are working together with The Nature Conservancy to
design and implement one of the first marine protected area (MPA) net-
works that incorporates both socioeconomic considerations and the
principles of coral reef resilience to climate change, such as biological
connectivity (to promote the exchange of larvae between reefs). The les-
sons learned from this pilot MPA will help to give coral reefs and asso-
ciated ecosystems around the world a better chance to survive climate
change. See full story online at www.wri.org/reefs/stories.

| Story provided by Susan Ruffo and Allison Green of The Nature Conservancy.
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tion levels correspond approximately to the years 2005,
2030, and 2050 under the IPCC A1B (business-as-usual)
emissions scenario.

Scientists have predicted that at CO, levels of about
450 ppm, aragonite saturation levels will decrease enough in

many parts of the world that coral growth will be severely

BOX 3.8. THE THREAT OF EXTINCTION

Losses of coral reef ecosystem function and of provisioning services typ-
ically precede the complete loss of species, but for some species global
extinction remains a real risk. IUCN has a formal and consistent frame-
work for assessing extinction risk, and a number of important reef spe-
cies have been assessed, including fish, corals and turtles. Overall,
some 341 coral reef species are threatened, % including 200 reef-build-
ing corals'®’ for which the combined impacts of coral bleaching and

disease have been critical drivers of decline, with climate change repre-
senting an additional major threat. Staghorn and elkhorn corals were
once the two major reef-builders in the Caribbean, but both are now
listed as critically endangered. Threatened fish include prime fisheries
targets such as larger groupers and bumphead parrotfish, as well as
species with restricted ranges!® for which relatively localized threats
may have severe consequences.

REEFS AT RISK REVISITED 3
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MAP 3.4. THREAT TO CORAL REEFS FROM OCEAN ACIDIFICATION IN THE PRESENT, 2030, AND 2050
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Note: Estimated aragonite saturation state for CO, stabilization levels of 380 ppm, 450 ppm, and 500 ppm, which correspond approximately to the years 2005, 2030, and 2050 under the IPCC ALB (busi-
ness-as-usual) emissions scenario.

Source: Adapted from Cao, L. and K. Caldeira. 2008. “Atmospheric CO, Stabilization and Ocean Acidification.” Geaphysical Research Letters 35: L19609.
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reduced and reef ecosystems will start losing structural com-
plexity and biodiversity.* 12¢ At CO; levels greater than 500
ppm, it is predicted that only a few areas of the world’s
oceans will be able to support reef-building (calcifying) cor-
als.' The current, rapid (geologically speaking) increase in
acidification is likely unprecedented in the history of the
planet.” 1%

Remedies: The slowing and reversal of ocean acidifica-
tion will ultimately depend on the reduction of CO; emis-
sions, perhaps alongside the active removal of CO; from the
atmosphere, such as through carbon sequestration in soil
and vegetation. Many scientists have concluded that 350
ppm is the critical maximum level of atmospheric CO, that
the world should strive to achieve in order to minimize cli-
mate and acidification-related threats to coral reefs and
other marine organisms.”* '** However, achieving this target
depends on the political will of all countries and their agree-
ment to internationally collaborate toward a collective
reduction in emissions, as well as concerted effort by people
around the world. Little or nothing can be done at the local
scale to prevent acidification impacts on reefs, although as
with bleaching, it seems possible that multiple stressors act-
ing together may hasten the decline of reefs. Reduction in
local pressures may therefore again buy time for the impacts

of emission reductions to occur.

SEA LEVEL RISE AND STORMS

To date, climate change has had the most dramatic impact
on coral reefs through bleaching events and associated mor-
tality, while the effects of increasing acidification are now
becoming detectable. But climate change may also influence
reefs in other ways. Sea level rise and high-intensity storms
were not explicitly included in the modeling of global-level
threats, but represent additional climate-related threats that

could impact reefs in the future.

Sea level rise

Global sea level is rising, through both the expansion of
water due to warming temperatures and the considerable
increase in ocean volumes from the melting of terrestrial
ice sheets and mountain glaciers. Together, these changes
have already led to an increase in sea level of 20 cm since

1870, with a rate of rise currently at 3.4 mm per year and
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accelerating.'” ' Predictions vary, but by 2100, seas are

likely to have risen by 90 to 200 cm over a 1990 baseline
level.lZE’, 131

Healthy, actively growing reefs are able to “keep up”
with rising seas as they build their limestone structures
toward the sea surface, and even the more extreme projec-
tions point to levels thar are probably insufficient to gready
affect reefs in most areas during the period of focus of this
work (t0 2050). However, the same resilience may not be
found in low-lying recf landforms, such as coral islands and
atolls, which are the basis for many human settlements,
especially in the Pacific, Such islands are formed by sand
and coral rock deposited on the reef by waves and currents.
For nations like Kiribati, Tuvalu, and the Maldives, made
up entirely of coral islands, even small rises in sea level will
leave these landforms extremely vulnerable. It is not auto-
matically the case that such islands will erode or be inun-
dated by sea level rise, as the processes by which they were
formed will continue, and indeed there is some evidence
that under moderate sea level rise some islands may persist
or even grow.'* Even so, it seems that accelerating sea level
rise presents a significant threat, and one that is already
impacting some islands. The processes of impact may vary:
erosion will likely increase,'®? the lowest-lying areas may
become inundated during storm events, and rising seas may
pollute the shallow freshwater “lens” below the islands,

which is critical for drinking water, vegetation, and crops."*

Tropical storms

Patterns of tropical storms vary considerably around the
world. Equatorial reefs ate rarely, if ever, hit by tropical
storms, but toward the edges of the tropics, powerful storms
form most years. In these areas, individual reefs may be hit
multiple times during the same year, or may avoid storm
damage for twenty or more years.

Storms can be powerful drivers of change for these coral
reefs. They are a natural perturbation in many areas, but
nonetheless can dramarically affect reef life by reducing the
coral framework to broken rubble that can no longer sup-
port high levels of abundance and diversity. Recovery can
take years or decades. Where reefs are already weakened by
other threats, storms are a complicating factor, bringing an

already ailing reef to complete failure.
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While it is known that tropical storms exert a power-
ful influence on reefs, the influence of climate change on
storms is less clear.!® Recent studies have predicted that
the frequency of very intense tropical storms may increase
as a result of warming sea surface temperatures.!
Currently, the linkages between climate change and storm
activity are still under investigation, and effects will most

likely vary regionally.

COMPOUNDING THREATS: DISEASE AND
CROWN=0F=THORNS STARFISH

Coral diseases and outbreaks of crown-of-thorns starfish
(COTY) can occur naturally on reefs, but are now occur-
ring with increased frequency, often in conjunction with
other threats or following coral bleaching events. Disease
and COTS (Acanthaster planci) were not explicitly
included in the modeling because globally consistent data
were not available for them, and because uncertainties
remain regarding their specific drivers. In the case of dis-
ease, its somewhat ambiguous role as both a threat and
symptom of other threats represented a further obstacle to
modeling its impacts on reefs, while for COTS, at least
some of the proposed drivers (such as overfishing, terres-
trial runoff) are already included in the model. We
describe these key threats below and discuss their co-occur-

rence with the modeled threats.

MAP 3.5 GLOBAL INCIDENCE OF CORAL DISEASE, 1970-2010
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DISEASE

Diseases are a natural feature in any ecosystem and are pres-
ent in background populations of most species. Both in
terms of prevalence and geographic distribution, coral dis-
eases have increased in recent years.'”” The drivers of
increasing disease occurrence are still not clearly understood,
but it is probable that corals have become more susceptible
to disease as a result of degraded water quality and that
warming due to climate change may cause some pathogens
to become more virulent and may also affect a coral’s immu-
nodefense capabilities.'” There is strong evidence that dis-
ease outbreaks have followed coral bleaching events.!?

Undoubtedly, disease has already altered reef systems in
the Caribbean.'®® White-band disease has virtually wiped out
elkhorn (Acropora palmata) and staghorn (Acropora cervicornis)
corals, which were once the two greatest reef-builders in the
region. ' Another disease, which affects the long-spined sea
urchin (Diadema antillarum), has also dramatically altered
Caribbean reefs.'* These urchins are major grazers of algae
on reefs, particularly in areas where overfishing has removed
most grazing fish. An outbreak of an unknown disease among
urchins in 1983-84 was followed by a surge in algal growth
on corals in the absence of these grazers. In recent years,
urchins have recovered in some parts of the Caribbean, such
as along the north coast of Jamaica, with associated reduc-

tions in algae and some regeneration of corals.'

W -

®Black-band disease © Growth anomalies @ White plague ®White syndrome @White-band disease @ Yellow band disease @ Other disease

Note: This map provides an indication of the broad patterns of coral disease, but is incomplete because many coral reef locations are unexplored, and not all observations of coral disease are reported.
“Other” includes skeletal eroding band, brown band, atramentous necrosis, trematodiasis, ulcerative white spots, and other syndromes that are poorly described.

Source: ReefBase Coral Disease data set and UNEP-WCMC Global Coral Disease database, observations of coral disease 1970-2010.
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BOX 3.10 REEF STORY
Brazil: Coral Diseases Endanger Reefs

Brazil's Abrolhos Bank contains some of the largest and richest coral
reefs in the South Atlantic. In the last 20 years, the area’s coastline
has experienced increased tourism, urbanization, and large-scale agri-
culture, leading to discharge of untreated waste and contamination of

the region’s reefs. As a result, the prevalence of coral disease has dra-
matically escalated off the Brazilian coastline in recent years.

Furthermore, studies have linked the global proliferation of coral dis-
eases to elevated seawater temperature, suggesting that climate
change will lead to even greater incidences of disease in Brazil in the
future. If the area’s corals continue to die off at the current rate,
Brazil's reefs will suffer a massive coral cover decline in the next 50
years. See full story online at www.wri.org/reefs/stories.

Story provided by Ronaldo Francini-Fitho and Fabiano Thompson of the Universidade
Federal da Paraiba and Rodrigo Moura of Conservation Intemational, Brazil.

RONALDOQ FRANCINI-FILHO.

Coral disease research is still in its infancy, but due to
the urgency of the problem, research is currently being
undertaken hand-in-hand with management efforts. Current
efforts to address the threat of coral disease are aimed at
understanding its drivers and impacts and how these may be
affected by climate change. One important part of this work
involves compiling both baseline and long-term data about
the distribution and prevalence of coral disease, in order to
examine spatial and temporal patterns and trends and to
4

identify factors that influence vulnerability and resilience.

Map 3.5 provides an indication of the broad patterns of dis-
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ease, but this map shows only a fraction of disease incidence
due to limitations in reporting. Given that diseases are often
more problematic where corals are already under stress, man-
agement efforts such as protecting water quality, preserving
functional diversity, and reducing other threats to reefs may

help to lessen the occurrence and impacts of disease.'®

CROWN-OF-THORNS STARFISH (COTS)

Another natural threat with severe consequences for reefs is
the occurrence of plagues or outbreaks of the crown-of-
thorns starfish (COTS) across the Indo-Pacific region.”(’
These starfish are natural predators of coral, and usually
occur at low densities on reefs. However, if their numbers
reach outbreak proportions, they can kill vast stretches of
coral, having an impact similar to that of an extreme coral
bleaching event. Since the 1950s, such outbreaks have been
recorded across much of the Indo-Pacific, and areas of
recent outbreaks include reefs in the Red Sea, East Africa,
East and Southeast Asia, and the Pacific.” The exact cause
of these outbreaks remains unclear. Some occurrences may
simply be natural fluctuations in population size, but there
are indications that overfishing of predatory fish, such as
wrasses and triggerfish, may play a part."¥” Nutrient pollu-
tion of coastal waters and estuaries may also contribute to
outbreaks by stimulating the growth of algae, the preferred
food for COTS larvae.'#®

In a few places, efforts to physically remove COTS
from relatively confined reef areas (such as around small
islands or adjacent to tourist areas) have been successful.
Larger-scale control programs have also been attempted,
most notably in the Ryukyu Islands of Japan, but such
efforts are now generally regarded as impossible. The best
hope for reducing further outbreaks or minimizing their
impact on reefs is likely to come from combating specific
threats that cause outbreaks (such as overfishing and terres-
trial runoff of nutrients).

The following chapter provides a summary of results of
the Reefs at Risk modeling of current and future threats to

the world’s coral reefs.
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