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Jak jsme na tom s vodou (jak to vidi JKF)

Josef K. Fuksa
Vyzkumny tstav vodohospoddrsky TGM, v. v. i., Praha

[ ten nejzarytéjsi hydrobiolog asi obcas vystrci nos zpod hladiny na své oblibené lokalité a podiva
se odkud kam a pro¢ to sméruje/proudi, a proc jinak neZ predloni, nebo dokonce zamlada. Dovolil
bych si proto nékolik seniorskych poznamek k obecné situaci s vodou na nasi , stiese Evropy“. Pokud
to nékdo docte az do konce a pak se rozhodne, Ze je to jinak a za¢ne diskutovat, budu potésen.

Obecna moudra: Viecka nase voda musi nejdiive naprset - to méii srazkomérna sit CHMU. Taktéz
se solidné méri to, co odteCe rekami, mérnych profili staci nékolik - Hfensko, Lanzhot, Pohansko,
Bohumin, Hradek nad Nisou a jeSté néjaké drobnosti. Ro¢ni bilance srazky/odtok od roku 2000 (data
z roCenek) jsou na obr. 1. Samoziejmé jde o ro¢ni sumy, realita je jina kazdy den a noc a miizeme
riizné propocitavat ¢asové posuny, ale meziro¢ni rozdily nejsou nijak dramatické. Vidime, Ze od nas
standardné odtéka pod 30 % namérenych uhrnt srazek. MiiZzeme k tomu piidat jedno az dvé
procenta na odtok podzemnich vod (na jizni Moravé), ale to je celd bilance. KdyZ se dale podivame
do rocenek, zjistime, Ze kolem 5 % ro¢niho odtoku projde systémem pitnd/odpadni voda. A kdyz
poscitame objemy registrovanych nadrzi a sumu rybniki (¢asto to jsou jen odhady), dostaneme cislo
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komentuji jako evapotranspiraci. Tedy v polozkach jako ptidni voda, rosa, mlha, voda v biomase, stroj
regulujici klima dennim cyklem odparu a kondenzace atd.

Hezky ten problém popisuje koncept zelené a modré vody [1]. Modra je ta cast srazek, ktera
dosahne hladiny podzemni vody, jezera nebo vodniho toku a vyda se na cestu k mofri. To je ta voda
pro limnology, biotop pro vodni organizmy, a také fenomén formujici krajinu, pohanéjici mlyny a
hydroelektrarny a Sumici v legendach a pisnich coby Vodys. Zelena voda je podil, ktery ,po dopadu”
cirkuluje v atmosfére, plidé, biomase atd. Tady je problém - neda se ani poradné vidét, natoZ mérit,
zpoplatnit atd. A proto problémy s vodou fesi standardni zplisob vodohospodareni ttokem na tu
modrou. Ta je verejnym statkem, nebo (ve vodovodnich systémech apod.) i vlastnictvim, je
predmétem vodniho a dalsich zakont a vyhlasek, které samoziejmé reguluji predevsim jeji uzivani.
Vrcholem je stale RAmcova smérnice pro vodni politiku ES (2000/60/EC) [2], ktera vodu chytre
chrani jako dlouhodoby zdroj a do naseho narodniho prava se vyrazné promita. Problém je ovSem
v tom, Ze presunovani modré vody zpét do reZimu zelené (naprf. zavlaZzovani) samoziejmé dale
snizuje odtékajici podil. V radé statd jsou spory hornaki a dolnakt o vodu na pokraji valky, nejen
v déjepise, a obecné to vypadd, Ze nebude 1épe ani v Evropé. Tak bychom méli Setrit i tu zelenou
vodou, nejen proto, Ze tvori vétSinovy podil, ale proto, Ze tam jsou rezervy. Jde to? Zajisté, ale musi
se chtit. Problémy se zelenou vodou jsou v jeji neviditelnosti a relativni nepostiZitelnosti a v tom, Ze
patii do sektoru zemédélstvi, protoZe jeji reZim je kontrolovan hospodatfenim na pozemcich ¢i ,v
krajiné“, samoziejmeé vCetné lesti a smrkovych plantazi. A aredné tedy do rezortu zemédélstvi, kam
dnes patii i klasické vodni hospodaistvi, v jednoté je prosté sila. Selsky rozum pravi, Ze nase
zemédélstvi je a bude zavislé na srazkach, protoZe vegetalni sezdna je jednoduse dana zemépisnou
Sirkou. Rlizné sofistikované zasobni a zavlazovaci systémy mohou fungovat jen nékde (zelinaistvi,
sady) a zkuSenosti z tradi¢né suchych slune¢nych krajin jsou vyborné pro inspiraci k technickym
detailiim, ale péstovani obilovin, brambor apod. obecné nevyftesi.

Kdyz se vratime k osudu srazkové vody - kolik z ni se dostane do pldy a ,zdrzi se“, kolik se rychle
odpari a kolik rychle odtece, vidime dnes vSichni problém ve stavu zemédélské pudy (sniZena
schopnost absorbovat vodu, eroze apod.) a také v postupujici klimatické zméné - vyssi teplota
vzduchu vede kvyssSimu odparu a transportu vody ,pry¢“ a k pozdéjSimu vypadavani zpét
z atmosféry jako srazky. Navic je tu efekt rozsahlych ploch (strechy, velké lany), které se ohtivaji a
podporuji proudéni horkého vzduchu do velkych vysSek a stahuji také vlhky vzduch z okoli. A tak
dale. A s teplotou roste i vypar z hladiny nadrzZi, Cili sniZuje se efektivita ,skladovani vody“. (Metodik
vypoctu odparu je hodné, v 1été ale mizeme pocitat s hodnotami az k 10 mm/den.) Proto je zasadni
otazka, kterou by mél vzdycky polozit stat jako zdsadni zadavatel projektii na Setieni vodou, ochranu
zivotniho prostredi atd.: Usetiim své penize za vodu pro sviij byznys, nebo Seti'im vodu obecné, na tirovni
povodi atd. Zatim funguje spisS to prvni, mj. proto, Ze je to ve vSech smérech jednodussi. Ale musi tu
pak byt pojistka proti zneuZiti ve smyslu Jevonsova paradoxu - usetiené penize nesmi ,subjekt”
jednodusSe investovat do rozsiteni svého byznysu, tj. spotiebovat stejné nebo i vétsi mnoZzstvi vody
»2ucelnéji“, za stejné penize. Tim k obecné uspore vody nedojde, efekt je spiSe opacny. A je nutno vzdy
provést mezisektorové posouzeni ziskii a ztrat - Siroké a poctivé, nejen v zajmové oblasti
Zadatele/investora/prijemce benefitl. Grafton [3] shrnuje zasady efektivniho hospodareni s vodou
pro zavlahy (modrou i zelenou) v péti urovnich, 1ze je pouzit i obecné:

1. Budget musi byt sestaven na drovni povodi, ne na urovni obce, zemédélské jednotky, firmy
apod.

2. Usetreni nakladt na spotirebé (vody) nesmi byt diivodem k rozsireni spotieby.

Je nutno zavést podrobna méreni vSech toki a rizik.

4. Celkovou spotrebu regulovat rozumnou dotacni politikou, ne nezavisle pro jednotlivé skupiny
spotrebitelli/uZivateld.

5. Zavést do systému ,odpovédi“ verejnosti a tlak na zmény chovani prijemct podpor (zemédélci
apod.).
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A pak tu mame ,literu i ducha“ vSeobecné znamé Ramcové smérnice (2000/60/EC) - ochranu
vodnich (a na vodé zavislych) ekosystémi jako dlouhodobych zdroji, ktera toto (uz v roce 2000)
rozvedla i do politickych, sociologickych a ekonomickych pozadavkd. I v ni uzZ miizeme pochopit, Ze
Vodys umi na lucinach jen ve spolupraci s BorySem ve skalinach ¢i v krajiné.

Vratme se k nasi limnologické modré vodé. Jakost nasich rek se v obdobi 1985-2000 vyznamné
zlepsila, hodnoty ,klasickych“ ukazatelt jako CHSK a BSK dnes dokonce maji na dolnich tocich
tendenci k sezénnim cykliim podle primarni produkce (obr. 2). Pri¢inou je vystavba a rekonstrukce
COV a také zanik nékterych znetistovatell. Obecny problém je stile eutrofizace, protoze i kdy?z
¢istirenské procesy odstraiuji fosfor s ti¢innosti k 90 %, vysledné koncentrace jsou stale vysoké. COV
také dnes odstranuji z odpadnich vod vyznamné podily dusiku a vypoustéji jej povétsSiné jako stabilni
dusi¢nan. Amoniakalni dusik davno zmizel, vyskytuje se jen obcas primo pod ¢istirnami, ale je v fece
rychle nitrifikovan na dusi¢nan. Koncentrace N-NH4 v Hfensku v sedmdesatych letech by vyzadovaly
k nitrifikaci kvanta kysliku srovnatelna s tehdejsim BSKS5. V fekach ovSem dnes tecou koncentrace
dusi¢nanového dusiku na drovni 3-5 mg/I, coz je zdsadni problém pro eutrofizaci oceant. Jakkoliv je
nutno vypousténi dusiku z COV stéle sniZovat, podili se dnes na vyslednych koncentracich N-NO3
v fekach jen cca 25 procenty, podstatny piisun prichazi ,z krajiny“, z hospodareni. Budoucnost?:
Fosfor se pomalu stava strategickou surovinou a jeho vypousténi lze technicky kontrolovat, pro
dusi¢nan ale vypada situace na dlouhé roky stabilné.

Objevily se ovSem nové polozky v seznamu znecCisSténi. Zcasti je odkryl pokles téch klasickych,
zCasti se objevily na trhu nové, a denné prichazeji do obéhu nové produkty. Rezidua DDT a PCB apod.
nachazime v fekach stale, koncentrace rtuti obecné poklesly pod citlivost standardnich metod (takZe
o rtuti vlastné nic nevime), ale problém je spie v komunalnich COV, protoze priimyslové lze
kontrolovat a prinutit producenty aby zvySené naklady na ¢iSténi odpadnich vod zahrnuli do ceny
vyrobki. (To ovem Zene vyroby do Ciny apod.) CHMU dokumentuje historickou i ¢erstvou zatéz
podzemnich vod riznymi pesticidy ze zemédélstvi a vidime také jejich periodicky vyskyt v fekach
podle termind ,agrochemickych zasahti“. Pro komunalni COV jsou zasadni latky z kategorie PPCP
(Pharmaceuticals and Personal Care Products), které prosly domacnostmi a jejich obyvateli a
skoncily vdomacich odpadnich vodach. Jejich spektrum stale roste, jednak proto, Ze do obéhu
prichazeji stale nové, jednak proto, Ze se stale zlepsuji analytické metody (10 let staré , koncentrace”
mohou znamenat néco jiného, neZ odezva stejné latky stanovena dnes). Rada farmak je vysoce
rezistentnich (kdyZ preZila v nasich ttrobach, tak zvladnou i klasickou COV) a prichazeji tfeba do
Prahy i pres Orlik a Slapy. Pred lety verejnost vzruSovaly hlavné endokrinni disruptory typu
hormoni, dnes jsou podstatné disruptory typu napft. bisfenoli (,slabsi“, ale hojné se vyskytujici), a
mezi nalézanymi latkami se dnes vyskytuji vyznamné podily rGznych ,psychofarmak” - u nas
piredev$im karbamazepin, gabapentin, venlafaxin, tramadol. UvaZime-li, Ze zdrojem je jasné COV a
Feka pak farmaka vede dale krajinou, je ohroZeni napt. podzemnich vod v nivé silné uz dnes, pro
vodarenské nadrze je otazkou casu. Jedna cesta je posilit technologie tipravy pitné vody, to si ovsem
mohou dovolit jen velké tpravny a princip problému to neresi. A pak je tu dneSni problém ,sucho®.
Cistirny odpadnich vod funguji cely rok celkem stejné, oviem vypoustéji do proménlivych tokd
(pritok, teplota vody atd.). Za dlouhodobého sucha tak miize byt jejich vliv na tok zasadni, i kdyz
splituji vSechny dnesSni limity - dal$i diivod pro¢ prehodnotit pristupy khodnoceni jejich
vyznamnosti. A pak tu mame rtzné projekty k dalSimu vyuziti rek vSeho druhu, malé i obrovské az
pyramidalni - pro né je nutno piredem provést solidni zhodnoceni podle péti bodt uvedenych vyse.

Obecné plati, Ze bodové zdroje zneciSténi lze technicky zvladnout, byt ne hned, a ne bez
vyznamnych dopadli na ceny vodného a stocného a mozna i nékterého zbozi. Na technologie
odstranéni farmak a dalsich specifickych polutantt z odpadnich vod si jeSté pockame - ale musime
je chtit a podporovat jejich vyvoj. Pro nebodové zdroje tohle neplati a pro jejich kontrolu jsou nutna
rozsahla systémova opatieni, ktera jsou v rukou MZe a aZ po ném také MZP a osvicenych organizaci
i jednotlivcl. (Instituce tim nekrititizujeme ani nechvalime!) Docela se to podoba moZnostem
kontroly a ochrany ,mnozstvi“ zelené a modré vody, popsané v prvni ¢asti. V téhle situaci jsou stejné
tak nasi sousedé a reSenti je v systémovych zménach hodnoceni priorit, zamérenych na budoucnost,



na tu vzdalenéjsi nez Ctyri roky. Ale ne azZ za obzor, ktery jak znamo vZdycky zmizi, kdyZ se k nému
priblizZime. Na to jsme ptece ptisli uz kdyz jsme byli mali, jen nezapomenout.

Josef K. Fuksa, VUV TGM, Praha, 13. kvétna 2020
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Obr. 2-5: Ro¢ni priiméry hodnot BSK 5 a CHSK a koncentraci amonného a dusi¢nanového dusiku
v uzavérnych profilech hlavnich povodi CR.

Vojensky jezd Hradisté - raj velkych lupenonoZcti

Veronika Sacherova (text i foto)
Katedra ekologie, Prirodovédeckd fakulta UK Praha

Podle mnoha pozorovani obyvaji velci lupenonoZzci %z s
docasné vody na tizemi vojenskych cvicist' s velkou 7 &
oblibou. Zacali se sem rozsSirovat pravdépodobné od
samotného vzniku Ujezdl po druhé svétové valce, i
kdyZ vétsi priizkumy byly provadény az po roce 1989. 7 &
Vojensky Gjezd Hradi$té, respektive Doupovské hory, =
byly naposledy dlikladné prozkoumany v letech 2005 -
az 2011 (Matéji a Zavadil, 2012), i kdyz podle
nalezové databaze AOPK (soucasny stav viz mapka)
jsou navstévovany kazdy rok (nejcastéji kolegové P.
Jiskra, ]. Matéjti, V. Melichar, ]J. Rolkova, P. Tajek, V.
Zavadil a dalsi).

i v 5
o My OMRvic



Lokality, které lupenonoZciim vyhovuji nejvice, jsou ty, které jsou pravidelné projizdény
vojenskou technikou (nebo technikou Vojenskych lesli a statk{i) a jsou tudiZ bez vegetace a
dostatecné hluboké, takze se v nich 1épe zadrzuje destova voda. Autori studie z roku 2012 upozornuji
na dva mozné scénare zaniku vhodnych lokalit - preruseni pouZivani cest nebo jejich vyrovnani
zahrnutim prohlubni. V prvni varianté tliné rychle zaristaji, s ¢imz souvisi zména spoleCenstva, ktera
vétSinou vede k vymizeni lupenonozci. V druhé varianté pak lokality uplné zaniknou. Jaky je tedy
stav lokalit - vétSinou louZi na cestach - v soucasné dobé? Ubyvaji lokality nebo se objevuji nové? Je
Zabronozka letni (Branchipus schaefferi) zastoupena méné nez listonoh letni (Triops cancriformis),
jak vyplyva z nalezové databaze i minulych publikaci?

Vletech 2019 a 2020 jsem v ramci projektu AOPK sledovala vyskyt velkych lupenonoZcli na izemi
Doupovskych hor (Foto 1). Navstévy probéhly v obou letech v ¢ervenci az zari, snahou bylo navstivit
lokality drivéjsich nalezii i prozkoumat nova mista. Zejména v prvnim roce vSak byla fada mist pres
velkou snahu v dobé navstévy bez vody. Za oba roky jsem nalezla celkem 16 lokalit s populaci
Zabronozky a 8 lokalit s listonohy. Nalezy vétSinou kopirovaly mista, kde byl dany druh nalezen
v minulosti, ale v nékolika piipadech jsem Zabronozky nalezla v misté, ze kterého byli diive
zaznamenani jen listonozi nebo nic. Kdybychom brali v ivahu jen ma pozorovani, zavér by byl takovy,
velkych lupenonozcii tedy urcité plati, Ze soubor podminek k lihnuti je komplexni a neni naplnén
kazdou sezénu a pri kazdém zaliti louze/tliné. Pro pravdivou predstavu bychom museli vSechny
lokality navstévovat napiiklad ve dvoutydennich intervalech po celou vegetatni sezénu. Diikaz
pritomnosti druhu tak nékdy najdeme jen v podobé vysusSenych tél na povrchu dna vyschlé louze
(Foto 2). Je tedy nicméné moZné, Ze Zabronozky jsou v Doupové rozsirené vice, neZ se zd4, coZ je pro
tento druh urcité dobra zprava, a uz prilis nezaleZi na tom, zda je to diky jinému nacasovani odbéra
nebo vétSimu rozsireni druhu oproti minulosti.

Pravdou nicméné zlistava, Ze lokality v Ujezdu zanikaji. Dvé z cest, na nichZ bylo v minulosti
popsano mnoho louZi s lupenonoZci, Uplné zménily charakter. Cesta kolem dopadové plochy stielnice
Métikalov zhruba v dseku od vrcholu Nad Zunou po Sec je nyni upravena na 10 m Sirokou hladkou
cestu a Zadna tlii se na ni nenachazi. Naopak cesta, ktera z jihu zprava obchazi vrchol Dubina smérem
na Turec¢, je nepouzivana a zcela zarostla, v tinich bylo bohaté spolecenstvo bezobratlych vcetné
velkych predatort, jako jsou larvy broukd, a lokality tak pro lupenonoZce uz nebyly vhodné. Na
druhou stranu byli lupenonoZci nové nalezeni na cesté u Kloboukového vrchu nebo u Kamenisté,
takze je vidét, ze opravdu staci, aby se vojenska technika po cestach pohybovala, a cysty lupenonozct
se na nova mista dostanou. V tlnkach, které se nachazely zcela mimo cesty, jsem navic nikdy
lupenonoZce nenasla.

Nejidealnéjsi lokality se tedy nachazina cestach, kde cvi¢eni probihaji ¢asto, jako je naptiklad cesta
v blizkosti Turce (Foto 3), kde jsou prohlubné (ac¢ se to zfotografie nezda) opravdu hluboké.
Dtlikazem uspésného prenosu vajicek lupenonozcii na kolech a pasech je jejich vyskyt v louzich na
m.) (Foto 4), a dale jsem nové nalezla velmi bohatou populaci Zabronozek v louzich pod vrcholem
Mlynsky vrch nad Lochotinem - ponékud prekvapivé, jelikoz louze byly zatravnéné a cesta neni
zfejmé moc pouzivana. I kdyZ jsou nékteré cesty upravovany a lokality tak zanikaji, prostoru je
v Doupovskych horach porad jesté dost a pro podporu rozsireni danych druh by stacilo (jak jiz piSou
minulf autofri), kdyby byly v ramci cvi¢eni projiZdény i méné pouZivané cesty.

Vylety do Doupovskych hor jsou v kazdém pripadé pro terénniho biologa pastvou pro oci i pro usi,
ktera je mu legdlné doptana jen ziidka (Foto 5). Vojensky djezd Hradisté ale svoji ¢innost v Zadné
dohlédnutelné budoucnosti ukoncovat nebude, coZ je pro nas i tamni prirodu prizniva zprava.

Literatura:

Jan Matéji & Vit Zavadil, 2012. Soucasné rozsireni listonoha letniho (Triops cancriformis) a zabronozky letni
(Branchipus schaefferi) v Doupovskych horach (Crustacea: Branchiopoda). SBORNIK MUZEA
KARLOVARSKEHO KRAJE 20: 231 - 240



Foto 1: V blizkosti Pekelného vrchu; Foto 2: VysusSenti listonozi na dné louZze;
Foto 3: Velké prohlubné na tankové cesté blizko Turce;
Foto 4: Tiné na vrcholu Doupovského Strazisté; Foto 5: Krasa Doupovskych hor.
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Statement of World Aquatic Scientific Societies on the Need to Take
Urgent Action Against Human-Caused Climate Change, Based on
Scientific Evidence

Mili kolegové,

CLS se prihlasila k prohlaseni, které spole¢né piipravily spole¢nosti sdruzené pod EFFS (European
Federation for Freshwater Sciences), jejimz je clenem. Text tohoto prohlaseni naleznete také na
nasich webovych strankach, kde je prohlaSeni doplnéné o citace publikaci, které byly podkladem pro
jednotlivé body. - redakce -

Water is the most important natural resource on Earth as it is vital for life. Aquatic ecosystems,
freshwater or marine, provide multiple benefits to human society, such as provisioning of oxygen,
food, drinking water, genetic resources; regulation of atmospheric composition and climate; water
purification; storm buffering; mitigation of floods/droughts; recreation areas, and other purposes.
Our existence and well-being depend on the health and well-functioning of aquatic ecosystems.
People naturally distribute around water - approximately 40% of the world's population lives within
100 km (62 mi) of a coast.1

The world’s aquatic resources are now under their greatest threat in human history. Human-
caused climate change is accelerating the degradation of aquatic ecosystems and services they
provide. Aquatic ecosystems are among the most affected worldwide, e.g. in case of freshwater
ecosystems, a biodiversity decline of 83% was recorded only between 1970 - 2014, while up to 90%
of coral reefs will disappear by mid-century, if the current trends continue.?

We, the world’s aquatic scientists, spend our lives studying these systems. We see exceptional and
disturbing changes in the world’s aquatic ecosystems due to climate change and believe we must
continue to share peer-reviewed scientific findings with the public and policy makers to emphasize
the seriousness of this threat, and the need for immediate action. For the first time, the assessment
of global risks conducted by the World Economic Forum, ranked the impact of “climate action
failure”, “biodiversity loss” and “water crisis” among the top 5 risks over the next decade.3 In recent
years, migration has increased and geopolitical tensions have been exacerbated: between 2008 and
2016, over 20 million people per year have been forced to move due to extreme weather events,
while according to the UN, in 2017 water was a major conflict factor in 45 countries.3 These negative
effects are expected to increase under current climatic trends. For example, in the United States, the
climate-related economic damage is estimated to reach 10% of the gross domestic product (GDP) by
the end of the century.3 In Europe, the minimum cost of not adapting to climate change is estimated
at €100 billion per year in 2020 and €250 billion in 2050.4

Experts in environmental, social and economic fields collectively point towards a severe
environmental and humanitarian crisis, with repercussions at a global level unless worldwide
concerted climate actions are implemented urgently.

This document summarizes key scientific findings highlighting the effect of climate changes on
aquatic ecosystems. These findings provide evidence of what effects are currently happening, and
why world policy makers and all of humankind need to act jointly and launch concerted actions now
if they wish to mitigate these impacts.

The Challenge

e Thousands of peer-reviewed studies by scientists from authoritative institutions worldwide
have documented evidence for climate effects on aquatic systems that are already occurring
and are extensive.>



Many globally-respected sources including the American Geophysical Union,® National
Academies of Science from dozens of countries,” the Intergovernmental Panel on Climate
Change,® and the 4t U.S. National Climate Assessment? support findings that increased
atmospheric concentrations of greenhouse gases from fossil fuels (i.e., emissions) and
deforestation are driving current climate change.

Many of these changes are and will be irreversible. They will continue to worsen if we persist
on our current trajectory.10

Impacts already occurring range from increased frequency, intensification and severity of
droughts, heat waves, floods, wildfires, and storms; melting glaciers; destabilization of major
ice sheets; shifting ocean currents, rising sea level; ocean acidification and deoxygenation;
shifts in species ranges including expansion of alien-invasive species; aquatic plant and
wildlife disease outbreaks, mass coral bleaching events and more, with a mounting toll on
vulnerable ecosystems, human societies and local and global economies.!!

These events are precursors of even more damages to fisheries, biodiversity and human
society at-large.12

Delaying action to stop underlying causes of climate change will increase the economic,
environmental and societal consequences.13

If humanity wishes to avoid calamitous consequences for our aquatic ecosystems and humans
that depend on them, the time to curb greenhouse gas emissions, sequester greenhouse gasses
and adapt to an already changing climate is now.14 Intelligent, rapid movement toward such
goals will provide great benefits to aquatic ecosystems and the humans that depend on them.

Rapid global response and large-scale actions are possible if public and government
commitment exists.1>

The Evidence: Effects on Marine Resources

Shifts in species composition, behavior, abundance and biomass production are now
occurring.16

Lobster,17 cod,® mackerel,1? coral reef fishes,20 and other species important to fisheries?! are
either moving poleward, to deeper waters or declining?2

Coastal ecosystems are being transformed, degraded or lost either largely23 or in part due to
climate change including seagrass meadows,2* mangroves,2> coral reefs,2¢ and kelp forests.2”

Effects of altered species compositions are affecting entire ecosystems.28

Carbon emissions cause global ocean acidification, which is affecting the survival of
organisms, especially shellfish and accelerating coral reef erosion.2?

Rising frequency and intensity of marine heatwaves has been documented and is projected to
continue.30

Reductions in global ocean dissolved oxygen concentrations have occurred over the last five
decades.3!

Climate change is interacting with other stressors such as excess nutrient input,32
overharvesting,33and novel species interactions3# to further suppress marine ecosystems.

Climate change is linked to emerging and re-emerging disease outbreaks in marine wildlife
and plant species.35

Global production of marine animals continues to decrease and shifts in species composition
will increase unless greenhouse gas emissions are reduced.3¢

Seabirds are recognized as indicators of long-term environmental change: Nearly three out of
four of the world’s seabirds have disappeared since 1950, and over half the remaining species
face substantial threats.37 In North America alone, two thirds (389/604) of bird species, which



includes waterbirds, are moderately or highly vulnerable to climate change under a 3°C
scenario.38

The Evidence: Effects on Freshwater Resources

Freshwater ecosystems are among the most threatened on earth.3?

Freshwater ecosystems cover less than 1% of the planet’s surface but support one-third of
vertebrate species and 10% of all species.40

The capacity of all freshwater ecosystems to adapt is relatively low given the nature of
freshwater systems and the scale of impacts of climate change.#1

Climate change is altering abundance, predator-prey dynamics, expansion of invasive species,
growth, recruitment of species and novel species interactions leading to declines in the
number and diversity of freshwater aquatic organisms.42

Increased frequency, intensity and length of drought is affecting the amount and quality of
freshwater available for both aquatic ecosystems and humans.43

Climate change impacts on flow regimes, including both increased droughts and low flow
periods, and increased flooding impact native species with narrow ranges of flow
requirements and allow expansion of alien-invasive species that affect recreational and
commercial harvest of fishes and clog waterways.44

Geographic ranges of many plants and animals have moved poleward and to higher altitudes
while alien-invasive species expand with the increasingly warm conditions.#> Unlike marine
systems, pathways to other habitats are often blocked, leading to localized extinctions.46

Temporal shifts in seasonal cues such as spring runoff or monsoon seasons affect spawning
success of fish, resulting in poor survival.#”

Higher incidence of wildfires is affecting aquatic systems by making watersheds more
susceptible to flooding and by reducing water quality, especially with post-fire ash and
sediment deposition.48

Wetlands capacity for carbon storage and mitigation of climate change are being damaged by
changes linked to climate shifts, and other components of global change, such as increased
land development and fires.*?

Higher temperatures and precipitation runoff have increased harmful algae blooms, which
can hurt fish, mammals, birds and even humans.>°

Climate change may act synergistically with nutrients to magnify eutrophication and further
degrade water quality and ecosystem services, including affecting drinking water.>1

Organisms dependent on snow melt and glacial streams are declining or shifting their
distribution.>2

Release of heavy metals such as mercury, currently stored in glaciers and the permafrost is
projected to further affect freshwater organisms.53

Climate change is linked to emerging and re-emerging disease outbreaks in freshwater
wildlife and plant species.>*

These seemingly diverse and small-scale changes combine to create multiple, cumulatively
stressful challenges to aquatic species.>>

The Evidence: Effects on World Society Dependent on Aquatic Resources.

Clean and sufficient water is needed by all life-forms.

Fisheries provide quality protein sources not easily replaced by terrestrial sources. According
to the Food and Agriculture Organization of the United Nations, fish accounts for 17% of
animal protein consumed globally, fishing and aquaculture directly employ almost 60 million
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people, and global trade in fish products has reached USD $152 billion per year, with 54%
originating in developing countries.>¢

In the short-term, new fisheries are appearing in some newly formed ice-free areas®7;
however, overall fisheries catch is projected to decline related to increasing declines in water
quality and primary production as a result of climate change, with corresponding effects on
food security.>® Ocean warming and changes in primary productivity are related to changes
in many fish stocks. Fish population reestablishment has declined 3% per decade and
maximum catch potential declined 4.1% over the 20t century.5® Water temperature
increases due to climate change are projected to exceed the tolerance limits of 10-60% of
freshwater and marine species by 2100 depending on the amount of greenhouse gas
emissions allowed.60

Climate change impacts on aquatic ecosystems are affecting incomes, food security, key
cultural dimensions and livelihoods of resource dependent communities.6?

Species shifts are affecting traditional fisheries from the tropics to the polar regions through
reduced access to fish stocks, fishing areas and loss of local knowledge.52

Climate change compounds the impact of other practices such as pollution, overfishing and
unsustainable coastal development. These combined impacts are projected to drive many
small-scale fisheries and economies out of existence.3

Warming of waters affects seafood safety through elevated bioaccumulation of heavy metals
and pollutants and an increased prevalence of waterborne pathogens affecting both human
and animal health.64

Tourism and tourist sites are being affected in many areas that are dependent on local
ecosystems. Sustainable diving, snorkeling, angling, marine mammal and bird watching, and
other recreational activities and businesses depend on maintenance of healthy aquatic
resources.%>

Climate change degrades coastal ecosystems such as mangroves, seagrasses, marshes,
peatlands and coral reefs that provide services to humans such as protecting coasts from
erosion, storms, and flooding, providing key wildlife habitat and sequestering carbon.6®

Climate change damages riparian ecosystems that provide services to humans such as
protecting streams from flooding, intercepting pollutants, reducing erosion, providing shade
and wildlife habitat, sequestering carbon and storing water during high flow events.®”

Climate change contributes to harming wetlands, which provide many of the same services to
humans as stated above. Wetlands play a critical role in carbon storage and sequestration. In
particular, peatlands, despite occupying on 3% of the land surface, store twice as much carbon
as the world’s forests.68

The level of impacts will be governed by the level of protective limits our nations place on
future emissions combined with riparian and coastal zoning, and changes in fisheries
management practices.°

The Needed Responses

We assert that rapid action is necessary to drastically curb release of greenhouse gas
emissions; and to remove and store CO2 from the atmosphere to prevent the most calamitous
consequences of human-caused climate change to marine and freshwater ecosystems on
which all humankind depends.

Global and national targets are necessary to protect and restore carbon dense ecosystems,
such as peat, seagrasses and other wetlands to sequester carbon, prevent greenhouse gas
emissions and reduce the impacts of climate change.
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e Governments, the public, industry, academia and all other sectors of society must prioritize
actions and act in a concerted way to halt human-caused climate change if they are to prevent
dire consequences.

e Arapid transition towards energy sources and other products and services that do not release
greenhouse gases, and research and policies that favor an efficient transition to a low carbon
world is required to slow the degradation of aquatic systems as above. Such a transition could
be accomplished by all governments by immediately acting on advice of specialists in green
energy technology, carbon sequestration, marketing, education, socioeconomic principles and
related disciplines.

o Robust adaptation measures; identification and easing of other environmental stressors that
act synergistically with climate change; additional resources for data collection, mapping and
research to better understand potential impacts and to arm natural resources agencies with
the tools to mitigate these impacts; are essential to better understand and plan for changes in
aquatic ecosystems.

e Done intelligently, movement to curtail human-caused climate change can result in advanced,
novel technologies; strong economies; healthier aquatic ecosystems, greater food security,
and human well-being.

It is time to acknowledge the urgent need to act to address climate change. Delaying action to
control greenhouse gas emissions is not an option if humankind wishes to conserve the aquatic
resources and environmental safety of the world.
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