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Cilem predmeétu je seznamit posluchace s obecnou charakteristikou a
metodickymi pfistupy k adaptacim na biofyzikalni, ekosystémové a
socioekonomické zmény globalni zmény. Siroké spektrum vybranych
témat tak respektuje prirodovedné aspekty trvale udrzitelného rozvoje.
Cilem je predat posluchacum solidni zaklad pro orientaci v problémech
globalnich zmén, tak aby na zdkladé védeckych faktu byli schopni si
vytvaret jedinecny nazor a aplikovat poznatky do praxe.
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Trendy klimatické zmény v Evropé, CR, rizika klimatickych zmén
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About 17,000 results (0.08 sec)

Climate change impacts on eastern boundary upwelling systems

SJ Bograd, MG Jacox, EL Hazen .. - Annual Review of ..., 2023 - annualreviews.org

... The impact of climate change on EBUSs and the ecosystems they support is ... climate-driven
change in the physics, biogeochemistry, and ecology of EBUSs; describe observed changes ...

Y¢ Save 99 Cite Cited by 6 Related articles All 8 versions

Mineral dust aerosol impacts on global climate and climate change

JE Kok, T Storelvmo, VA Karydis, AA Adebiyi... - Nature Reviews Earth & ..., 2023 - nature.com
... In this Review, we examine the impacts of dust, and of changes in dust, on global climate
and climate change. We first summarize the various mechanisms through which dust impacts ...
Y¢ Save 99 Cite Citedby 1 Related articles

Climate change impacts on immovable cultural heritage in polar regions: A
systematic bibliometric review

IC Nicu, S Fatori¢ - ... Interdisciplinary Reviews: Climate Change, 2023 - Wiley Online Library

... change adaptation in the polar regions. Gray ... climate change adaptation planning and

implementation for ICH. This study shows that advances in research on climate change impacts ...

Y% Save 99 Cite Citedby 1 Related articles All 6 versions

™ Local reports of climate change impacts in Sierra Nevada, Spain:
Sociodemographic and geographical patterns

D Garcia-del-Amo, PG Mortyn... - ... Environmental Change, 2023 - Springer

... While we know that climate change is having different impacts on ... impacts varies within a
population. In this study, we examine patterns of individual variation in climate change impacts ...
Y% Save 99 Cite Citedby2 Related articles All 7 versions

[PDF] annualreviews.org

[PDF] researchgate.net

[PDF] wiley.com

[HTML] springer.com
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https://www.youtube.com/watch?v=fmBDZKOdbkY

Google Scholar

Articles

Any time

Since 2023
Since 2022
Since 2019
Custom range...

Sort by relevance
Sort by date

Any type
Review articles

include patents
v include citations

84 Create alert

Financovano ... Narodni

Evropskou unii i Jp e plan
. \ obnovy
NextGenerationEU
climate change adaptation mitigation n
About 12,200 resulis (0.08 sec)

H™vL] Climate change adaptation through agroforestry: opportunities and gaps
A Quandt, H Neufeldt, K Gorman - Current Opinion in Environmental ..., 2023 - Elsevier

... promising agroecological approach to climate change adaptation because of the multitude

... to climate change adaptation, including synergies with climate change mitigation through ...

Y¢ Save Y9 Cite Related articles All 2 versions

H™L] Exploring vulnerabilities of inland fisheries in Indian context with special
reference to climate change and their mitigation and adaptation: a review
TT Paul, UK Sarkar, BK Das - International Journal of Biometeorology, 2023 - Springer

... literatures (Table 2) relevant to climate change using the search terms Vulnerabilities” AND”

... "AND “Climate change”. Further analysis extracted the impact of climate change on various ...
Y% Save Y9 Cite Related articles All 4 versions

Assessing Global-Scale Synergy Between Adaptation, Mitigation, and
Sustainable Development for Projected Climate Change

A Srivastava, R Maity, VR Desai - Ecological Footprints of Climate Change ..., 2023 - Springer
..., ascope is generated to integrate adaptation and mitigation to exploit the ___ first, mitigation,
followed by adaptation in the context of reducing the risk of ongoing and future climate change ...
Y¢ Save Y9 Cite Related articles All 3 versions

H™ML] Impact, adaptation, and mitigation of climate change in Indian
agriculture

H Pathak - Environmental Monitoring and Assessment, 2023 - Springer

... the impacts of climate change on Indian agriculture, analyzes the various options for adaptation
and mitigation, and ... of India in addressing the emerging challenges of climate change. ...

Y% Save 99 Cite Citedby 4 Related articles All 3 versions

[HTML] sciencedirect.com

[HTML] springer.com

[PDF] researchgate.net

[HTML] springer.com
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MAPA ZMENY TEPLOTY MEZI LETY 1961-2019

Zmeéna klimatu probiha riizné na rdznych mistech planety. Napfiklad kontinenty se otepluji
priblizné dvakrat rychleji nez oceany.

Oblast, ktera se od roku 1961
1 3,7°C Dané misto se oteplilo 0 37 °C /7 nejvice otepluje

4 1,4°C  Dané misto se ochladilo 0 1,4 °C

1 2,2°C Ceska republika Zemé Frantiska Josefa t 4,9°C

1 1,3 °C San Francisco

Tokio *1,2°C

1 0,9 °C Buenos Aires Sydney t 14°C

Weddellovo mofe 4 1,4 °C « Oblast, ktera se od roku 1961 nejvice ochlazuje

ZMENA TEPLOTY (°C)

71 Nedostatecna data
-2,0 -1,0 -0,5-02 02 05 1,0 2,0 4,0 4,9

VERZE 2020-12-06 LICENCE CC BY 4.0
vice info na faktaoklimatu.cz/mapa-zmeny-teploty zdroj dat: NASA Goddard Institute for Space Studies
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Promeérnad rocni teplota vzduchu CzechGlobe
1775-2021, Ceskd republika @ Kiimatické
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Graf ukazuje hodnoty prdmérné roéni teploty vzduchu v Ceské repuolice za obdobi 1775 02 2021, Uvedeny jsou roky s histericky nejvyssi, a ncopak nejnizsi
hodnotou. Rychly narist hodnot je patrni) zejména od 80. let 20. stoleti. Vilbec nejteplejsi byl zatim rok 2018. V desitce let s nejvyssimi hodnotami teploty
vzduchu je pouze jeden rok pied rokem 2000 (rok 1994) o prvnich pét let s ngjvyssi hodnotou bylo pozorovano v roce 2014 Ci pozdgji. Mensi graf vpravo
ukazuje priméry v jednotlivijch desetiletich ad roku 1780 az 2020. Pod osou X hlavniha grafu je zobrazenc zména oproti primeéru predchoziho desetileti v °C
(od 1791-1800 cproti 1781-1750, po 2011-2020 oproti 2001-2010). V hiavnim grafu nahore jsou takeé vyznaceny rozdly mezi prumérnou teplotou posledniho
normalovéhc obdobi 1991-2020 a jednotlivgmi normdly ve 20. stoleti a padesatiletymi cbhdobimi v 19. stoleti. Zde je patrné, Ze zatimco v 19. stoleti neni
pozorovdan zadny dlouhodoby trend, ve 20. stoleti uz je pozorovén pozvolny nérust, ktery se vyrazné zrychlil v poslednich letech hodnocenéhc obdcbi.
Zdroj: Brazdil a kol 2021
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Dlouhodoby vyvoj podnebi v Ceské republice CzechGlobe Nameérena data - CR
rozdil vybranych prvkd v obdobi 1991-2020 oproti 1961-1990 @ Kiimaticka

Zména.cz

Prumeérnd teplota vzduchu Maximdlini teplota vzduchu Minimdinf teplota vzduchu
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Relativni vihkost vzduchu
& s . Mapy jednotlivich meteorologickych prvkd ukazuji rozdil mezi prdmérem daného prvku
g Ras v normalovém obdobi 1991-2020 oproti piedchozimu normdlovému tficetileti 1961-1990. Je tireba
fici, ze vyvoj v dil¢ich ro¢nich obdobich mize byt odlisny nez celkovy celoroéni prdmér.

Mapy jasné ukazuji, Ze v pripadé teploty vzduchu, a to jak prdmeérné, tak maximalni a minimdlni,
doslo na celém uzem( Ceské republiky k otepleni, nejvice v okolf Prahy a Stredoceském kraji.

U ostatnich prvkd jiz situace nenf tak jednoznaéna. V pifpadé srazkového Uhrnu doslo na vétsiné
mist v CR k mirnému zvyseni, stejné jako u délky slune¢niho svitu, naopak v piipadé rychlosti vétru
a relativni vihkosti vzduchu doslo na vétsiné uzemi k poklesu.
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Brdzdil, R; Zahradnitek, P.; Dobrovoing, P.; Rehof, J; Trnka, M;; Lhotka, O; Stépanek, P. Circulation and Climate Variability in the Czech Republic between 1961 and 2020: A Comparison of Changes for Two “Normal” Periods. Atmosphere 13(1): Article number 137, 2022
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Zdroj dot: Bortodcva et al, 2013; Bouer et al, 2014; Samplonius et a ., 2018
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SOUVISLOST KONCENTRACE CO, A GLOBALNiHO OTEPLOVANI

Cim vy$8i jsou koncentrace CO, v atmosféfe, tim vy3si je teplota planety.
Jak vysoké koncentrace CO, v atmosfére budou, zalezi na tom, kolik emisi lidstvo vypusti.

Otepleni
oproti obdobi 1850-1900

25°C

20°C s
1,5-2,0 °C

Hranice stanovena PariZzskou dohodou,
kterou se 192 zemi zavazalo neprekrocit.

1880 1900 1920 1940 1960 1980 2000 2020

Rok, ve kterém byly naméreny koncentrace a teplota
(barevné po dvacetiletich)

1:51%€ e
oo o : ; : o o° --
Kazdy bod odpovida otepleni a koncentraci v daném roce. ° .. i
1,0°C ® () .0 : Nevime, kolik emisi lidstvo vypusti,
e ©o e®-® @® ' a tedy jak se budou koncentrace
1940 1980 o o° e o 2020 CO, v atmosféfe ménit.
— 1902 1 1960 ° ... o ® Ale vime, Ze kazdé zvyseni
2 1923 i ® koncentraci o 10 ppm povede
1854 ‘ ! 0 %0 oo 2000 k narGstu teplot o cca 0,1 °C.
LR Q% © ’o
0,0°C e © ® e
-0,5°C
300 ppm 350 ppm 400 ppm 450 ppm 500 ppm

Koncentrace CO,

Koncentrace CO, se méfi v ppm (parts per million, tedy pocet ¢astic na milion). Koncentrace 400 ppm CO, znamena, ze v jednom milionu molekul vzduchu je 400 molekul CO,.

Oxid uhlicity (CO,) prispiva ke globdlnimu oteplovani ze véech sklenikovych plynt nejvyraznéji. Sklenikovy efekt se zesiluje a CO, odpovida za 70 % tohoto zesileni.

VERZE 2021-05-01 LICENCE CC BY 4.0
vice info na faktaoklimatu.cz/souvislost-koncentrace-oteplovani

zdroj dat: NOAA, NASA Goddard Institute for Space Studies

Nameérena data +
projekce — svét
prima umera
koncentrace CO, a
globalniho oteplovani
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Sklenikovy jev CzechGlobe

0% Sklenikovy jev @b Kilimaticka

- L4 -4
- O - Zména.cz
L4 -

LR

Zesileny sklenikovy jev

Atmosféra pohlcuje

a vyzaruje energii diky

existenci sklenikovych
plynd (vodni pdara, CO,,
NHa4, N2O atd.)

—
-
-

332 W.m™

Zemsky povrch je
160 w.m? o’hh’vdnvctmosférou 2x - -
vice nez Sluncem. Vlivem zvyseni koncentrace
sklenikovych plynd
dlouhovinné zéieni hire
prostupuje atmosférou, proto
na zemsky povrch dopadd
zdareni prumeérné z nizsich
teplejsich vrstev atmosféry
a zdreni na zemsky povrch se
tudiz zesiluje. Analogicky
vyzarovdani do vesmiru se
posouvd do vyssich,
chladnégjsich vrstev.

Zemsky povrch absorbuje
v prOméru 47 % prichdzejiciho
slune¢niho zdreni.

www.czechglobe.cz

Vliv zvySené
koncentrace
sklenikovych plynu
na sklenikovy jev
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data z pozemnich stanic

0.4 032 0.2 -0.1 0 01 02 03 0.4

Trend mnoZstvi infracerveného zareni prichazejiciho k Zemi mezi lety 1973-2008. Zdroj: Wang & Liang (2009) £
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Konsenzus o klimatické zméné CzechGlobe Publikovana' data _ SVét

@b Kilimaticka
440  Dlouhodoby vyvoj mési¢nich Zmeéna.cz

promérnych koncentraci CO; na

&tyiech rdznych svétovych lokalitéch. Shoda kllmatologa nad SOUVIS'OStII

80%
lidské ¢innosti se zménou klimatu
10%
0%

Cook (2016) Powell (2019) Lynas (2021) Muyers (2021)

Sloupcovy graf ukazuje védecky konsenzus mezi publikujicimi klimatology,
ze zmeéna klimatu souvisi s lidskou ¢innosti. Uvedeny jsou vysledky ctyr
studii, které analyzovaly tisice védeckych ¢lankd na toto téma.

wmm HadCRUT analysis
127 s NOAAGIobalTemp
1,01 == GISTEMP

= ERAS
087 s JRA-55

1850 1875 1900 1925 1950 1975 2000 2025
I'Ok Zdroj: Met Office

300

Shoda odhadu odchylky globdlini primérné roéni teploty od
piredpromuyslovych hodnot (1850-1900) na zdkladé péti roznych 1973 1980 1990 2000 2010 2021

teplotnich Fad.
—Barrow =——Maunaloa =—Samoa -—jiznipdl Zdroj: NOAA
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atmosféry stoji lidé? & Kunaticics souvislost lidskeé cinnosti se zmeénou
- , , klimatu

Existuje casovd shoda s prUmyslovou revoluci Vime, kolik CO; jsme emitovali a zdroven vime, ze

a ndristem koncentraci sklenikovych plynd. pouze 50 % tohoto mnozstvi se nachdzi v atmosfére. °* 3 p |d N I’ N a’ rl‘:lst ko nce ntra CI’

Koncentrace CO; v atmosfére Globdini rozpocet uhliku

430 Data do roku 1975 pochazi z dat ziskanych CO 2 V j ed n Ot | iVVC h typec h

z analyzy ledu z vrtd v Antarktidé. Data od 45 ) .
- fosilni paliva a primysl

. B globalnich ekosystému od
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SVETOVA TEPLOTNi ANOMALIE ZA 22000 LET

Soucasné oteplovani je vice nez 10x rychlejsi nez prirozené otepleni,
které probéhlo na konci posledni doby ledové.

= Prameérna anomalie vCetné pasu nejistoty

Teplotni anomalie je odchylka vaci primérné teploté
na Zemi ve zvoleném referenénim obdobi. Zde se jedna
o tzv. predindustrialni obdobi, tedy léta 1850—1900
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Scénare budouciho
otepleni do roku 2100

e +44°C
Pri pokracovani
ristu emisi
sklenikovych plynu

+2°C Cilem Parizské dohody je udrzet otepleni pod 2,0 °C -

a zaroven se snazit o neprekroceni hranice +1,5 °C e +1,5°C

+1°C
Docasné zpomaleni
0°C Golfského proudu i
zpusobilo ochlazeni / Nejrychlejsi otepleni béhem
na severni polokouli konce posledni doby ledové
+0,93 °C za 1 000 let
-1°C

Posledni doba
Iedgvé, Evropa na sever
-2°C od CR byla pokryta

masivnim ledovcem Rozvoj
zemeédélstvi, Prvni
domestikace pyramidy
-3°C dobytka v Egypté
20000 pf. n. I. 15000 pr. n. I. 10000 pf. n. I. 5000 pr. n. . l

vice info na faktaoklimatu.cz/teplota-22000-let

Pfi rychlém snizeni
emisi sklenikovych
plynt a brzkem
dosazeni uhlikove
neutrality

T

V roce 1698
byl vynalezen
parni stroj

2020 2100

zdroj dat: Shakun (2012): 22 050—4 550 pf. n. |., Marcott (2013): 4 540 pf. n. |.-1860, NASA GISS: 1880-2020

Dukazy - svét
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atmosféry stoji lidé? @ Kimatick . s . .
souvislost lidské Cinnosti se zmenou
Hemisféricky gradient CO, odpovidd zdrojom Koncentrace CO; v ocednech také roste (oproti atmosfére kl | matu
znedisténi. s uréitym zpozdénim). o, e ,
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Priblizné ¢tvrtina celkovych antropogennich emisi CO:z od prOmuyslové revoluce
bylo zachyceno ocednem. Nejvice ¢lovékem produkovaného uhliku najdeme i
v severnim Atlantiku, tj. blizko mistdm kde historicky bylo nejvice sklenikovych Acidifikace (okyselovani) ocednu je vysledkem zvysujicich se koncentraci CO;
plynd vyprodukovdano. v atmosfére. V soucasnosti je priblizné tretina tohoto nadbytku CO; absorbovéna

ocednem, kde rozpustény CO; reaguje s vodou a snizuje jeji pH (okyseluje ji).
Tento pokles mize mit dopad na rdst nebo preziti morskych organizmi
a vyvolat zmeény v ekosystémech.
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atmostery stoji lide Zména.cz souvislost lidské ¢innosti se zménou

Fosilnich paliv zbgva dostatek na nékolikandsobné k||matu
zvyseni koncentraci CO..

Emise ze spalovdni fosilnich paliv

* Projekce rapidniho rdstu
Graf vlevo ukazuje fialové mnozstvi emisi CO; ’ ve
1200 ze spalovani fosilnich paliv v gigatundach konce ntraC| COZ prl

>10.000 GtC >2000 GiC uhliku. Modrou barvou jsou zobrazeny emise

pri spdleni odhadovanych zbyvajicich zdsob po kra éuJ |,C|,m te m p u
pouzitelné zdroje ; daného paliva na Zemi, které se vyplati tézit
" odhadované zdsoby na sou¢asnych trznich cen. Zlutou barvou

- M emise dodnes jsou odhadované emise pfi tézbé potencidlné VyU 2 Ilva, N II ko nve N é N I,Ch

technologii a/nebo pfi vyssich vykupnich Zd rOJ 0 e n e rg' e

cendch.
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Z dat je jasné patrné, ze fosilnich paliv stdle
zbyva relativné velké mnozstvi a pfi jejich
spdleni by vzniklo nékolikandsobné vice emisi
CO, nez kolik bylo zatim do atmosféry

< spalovanim téchto paliv vypusténo.
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Temperature Changes (°F) (w.r.t. 1980-1999)
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Forecast evaluation for models run in 2004

Evaluace klimatickych

modelu

e Porovnani nameérenych
meteorologickych dat za 50
let s vysledky ze soucasné
béziciho predpovéedniho
klimatického modelu

1.5

Ensemble Mean
Observations (+ 2019 estimate)
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0.0
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e ZvySenio 1-4st. C

Warming at 1°C affects all continents and
is generally larger over land than over the
oceans in both observations and models.
Across most regions, observed and
simulated patterns are consistent.

(b) Annual mean temperature change (°C) Across warming levels, land areas warm more than ocean areas, and the

relative to 1850-1900 Arctic and Antarctica warm more than the tropics. pce

INTERGOVER a1 ranee on Glimate chanee
Climate Change 2021

Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming The Physical Sclence Basis

Summary for Policymakers

0: 0.5 3 362 2503 35 4455 5 556 65 == IPCC 2021
’

Change(°C) ——

Warmer
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(c) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
. = Pacific and parts of the monsoon regions, but decrease over parts of the
relative to 1850-1900 subtropics and in limited areas of the tropics.

Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming
T =

Relatively small absolute changes -

may appear as large % changes in
regions with dry baseline conditions.

Drier Change (%) Wetter
(d) Annual mean total column soil Acrqss.twtairmi;gtle}lels. I:hanges in ;cf;il moistu:’e Iartgetlﬁ fqlltf)]w changfes in
s s 4e precipitation but also show some differences due to the influence o
moisture change (standard deviation) S A
Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming

may appear large when expressed S N -1.0 -05 0 0_" 10 15 >

Relatively small absolute changes -

in units of standard deviation in dry
regions with little interannual «
variability in baseline conditions.

Change (standard deviation
Drier of interannual variability) Wetter

Projekce
nerovnomerné

distribuce srazek

* Predikce Uhrnu srazek v
globalnim meéritku pfi
zvysenio 1-4 st. C

ipcc

INTERSOVERNMERTAL Panee on ClimaTe change

Climate Change 2021
The Physical Science Basis

Summary for Policymakers

IPCC, 2021
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Mitigace a adaptaéni moZnosti na zménu klimatu pro CR

e Existuji tri cesty jak se postavit dopadim zmeény klimatu.
1. MitigaCni opatreni

2. Adaptacni opatreni

3. Nedéelat nic

‘ Klimaticka @Zechelobe
Zmeéna.cz
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mitigace

e\“‘

klimatu

nedinnost
adaptace

naklady na
adaptaci

NiZké  —p —  \[YSOKé

Obr. 1- Triangl diagram z IPCC (Intergovernmental Panel on Climate Change) - Ctvrtd hodnotici
zprava (AR4 IPCC, kapitola 18), popisujici vztah mezi mitigaci, adaptaci a necinnosti). Rohy
trojuhelniku predstavuji 100% z kazde z téchto tri moznosti. Oblasti, ve stredu trojuhelniku
predstavuji kombinaci pristupd. Tam jsou rovnéz pomerné uvedeny naklady spojené s mitigaci a
adaptaci. VSimnéte si vsak, Ze varianta necinnost je spojena s vysokymi naklady v souvislosti

s dopady zmeny klimatu.

ot

MINISTERSTVO SKOLSTV
MLADEZE A TELOVYCH

Vztah mezi neCinnosti,

mitigaci a adaptaci
Ctvrta hodnotici zprava (AR4
IPCC, kapitola 18)

Klimaticka

. (CzechGlobe
Zmena.cz
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Mitigace

- predchazeni ve smyslu zmirnéni i zpomaleni zmeény klimatu.

- redukce vypousténi sklenikovych plynt nebo Uspora energie Ci vyroba
zelené energie.

- Prikladem mitigacnich opatreni je technologicka zmeéna Ci nahrada, ktera
snizuje vstupy zdrojl a snizZuje emise, stejné tak to muze byt zvyseni
procenta lesu a ulozeni C02 do biomasy.

d Q;zeche|obe

.CZ
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Adaptace

vyrovnani se s dopady meniciho se klimatu.
uspesna adaptace na zmeéenu klimatu je jakakoli Uprava, ktera vede ke
snizeni zranitelnosti vici dopadim zmény klimatu na stanovenou
uroven, aniz by byla ohrozena kvalita zivotniho prostredi a ekonomicky a
spolecensky potencial rozvoje.

spolecensky ukol, do kterého se musi zapojit prvovyroba, vedci, verejna
sprava, sektor vzdélavani a politici. P

@zechGlobe
CZ
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Ramcova umluva OSN o zmeéné klimatu, Rio de Janeiro, 1992
UN Framework Convention on Climate Change/UNFCCC

* https://www.mzp.cz/cz/ramcova umluva osn zmena klimatu

e problematika snizovani emisi sklenikovych plynu
e vyrovnavani se s negativnimi dopady zmény klimatu
* financni a technologicka podpora rozvojovym zemim

Legislativa



https://www.mzp.cz/cz/ramcova_umluva_osn_zmena_klimatu

RER Financovano Na,odm ’\Kﬁ’
B Evropskou unii — pI:n |
. © obnov ‘
s NextGenerationEU v

Ramcova imluva OSN o zméné klimatu, Rio de Janeiro, 1992 Legislativa
UN Framework Convention on Climate Change/UNFCCC

4 hlavni principy

1. princip mezigeneracni spravedlnosti

princip spolecné, ale diferencované odpovédnosti

3. princip potreby chranit zejména ty casti planety, které jsou vice nachylné na
negativni dopady zmeén klimatického systému

4. principu tzv. predbézné opatrnosti

N
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Ramcova umluva OSN o zmeéné klimatu, Rio de Janeiro, 1992

| , Legislativa
UN Framework Convention on Climate Change/UNFCCC

* Kjotsky protokol, 1997 - https://www.mzp.cz/cz/kjotsky protokol

* snizeni emisi sklenikovych plynt o 20 % do roku 2020 v porovnani s rokem
1990

* emise oxidu uhlic¢itého (CO,), metanu (CH,), oxidu dusného (N,0),
hydrogenovanych fluorovodiku (HFC,), polyfluorovodiku (PFC,), fluoridu
sirového (SF;) a, fluoridu dusitého (NF;)

* tzv. potencial globalniho ohrevu v zavislosti na jeho schopnosti ovliviovat
klima

e propady, tj. absorpce vyvolana zménami ve vyuzivani krajiny (zalesriovani,
péce o lesni porosty, resp. odlesriovani).


https://www.mzp.cz/cz/kjotsky_protokol
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Ramcova umluva OSN o zmeéné klimatu, Rio de Janeiro, 1992

Legislativa
UN Framework Convention on Climate Change/UNFCCC g

* Kjotsky protokol, 1997 - https://www.mzp.cz/cz/kjotsky protokol

The Only Thing
This Treaty Cools Down Is
America’s Economy.

und the negative impact that it would
1998 by the Global Climate Coalition
science until 2002. Source


https://www.mzp.cz/cz/kjotsky_protokol
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Kyoto Protocol Carbon Emissions, 1990-2012

0%

29, 1990 1995 2000 2005 2010

-4% Kyoto Target (2012)

B

-8%
-10%
-12%
-14%
-16%
-18%

-12.5%

- Kyoto Parties with Targets

The graph above shows a rapid decrease in emissions in 1990 and by 1994, 4 years before the Kyoto

Protocol was even open for signatures, members had already reduced emissions by 11.2%, already exceeding

their first commitment period pledge. Source: Circular Ecology

MINISTERSTVO SKOLSTV
MLADEZE A

Legislativa
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N. Maamoun / Journal of Environmental Economics and Management 95 (2019) 227-256
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Ramcova umluva OSN o zméné klimatu, Rio de Janeiro, 1992 Legislativa
UN Framework Convention on Climate Change/UNFCCC

* Parizskd dohoda, 2015 - https://www.mzp.cz/cz/parizska dohoda

e prispét k udrzeni nartstu primerné globalni teploty vyrazné pod hranici 2°C
v porovnani s obdobim pred primyslovou revoluci a usilovat o to, aby narust
teploty neprekrodil hranici 1,5° C

* Dohoda totiz uklada nejen rozvinutym, ale i rozvojovym statum povinnost
stanovit si vnitrostatni redukéni prispévky k dosazeni cile Dohody.

e Snizit do roku 2030 emise sklenikovych plynt o nejméné 40 % ve srovnani s
rokem 1990.

e https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&mtdsg no=XXV
II-7-d&chapter=27&clang= en



https://www.mzp.cz/cz/parizska_dohoda
https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en
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Ramcova umluva OSN o zméné klimatu, Rio de Janeiro, 1992
UN Framework Convention on Climate Change/UNFCCC

* Monitoring a reporting — narodni sdéleni a dvouleté zpravy
https://www.mzp.cz/cz/oficialni dokumenty o zmene klimatu

Legislativa


https://www.mzp.cz/cz/oficialni_dokumenty_o_zmene_klimatu
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e Ramcova umluva OSN o zméné klimatu, Rio de Janeiro, 1992 Legislativa
* UN Framework Convention on Climate Change/UNFCCC

* reakci na zmeénu klimatu je mozné prijimat dva zakladni typy opatreni: 1)
mitigaCni opatreni, coz jsou prima Ci neprima opatreni ke snizeni emisi
* sklenikovych plynu (napr. efektivnéjsi vyuziti zdroju energie, vyuziti solarni Ci

e vétrné energie, zatepleni budov, atd.) a 2) adaptacni opatreni, coz jsou opatreni k
prizpUsobeni prirodniho nebo antropogenniho systému skutec¢né nebo

* pfedpokladané zméné klimatu vé. jejich dopad(i. Uspésna adaptace na zménu

* klimatu vede ke sniZeni zranitelnosti a zvyseni odolnosti vici jejim dopadim, aniz
by byla ohrozena kvalita zivotniho prostfedi a ekonomicky a spolecensky

* potencial rozvoje.
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Adaptacni strategie EU

3 hlavni specifické cile

e Zvysit odolnost ¢lenskych statl EU, jejich regionalnich uskupeni,
regionU a mést;

e Zlepsit informovanost pro rozhodovani o problematice adaptace
na zménu klimatu;

« Zvysit odolnost klicovych zranitelnych sektord viaci negativnim
dopadim zmény klimatu.

e https://www.mzp.cz/cz/adaptacni strategie eu

* https://climate-adapt.eea.europa.eu/



https://www.mzp.cz/cz/adaptacni_strategie_eu
https://climate-adapt.eea.europa.eu/
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Adaptaéni strategie CR

Strategie prizptisobeni se zméné klimatu v podminkach CR

 https://www.mzp.cz/cz/zmena klimatu adaptacni strategie

» Narodni akéni plan adaptace na zménu klimatu
 https://www.mzp.cz/cz/narodni akcni plan zmena Kli
matu



https://www.mzp.cz/cz/zmena_klimatu_adaptacni_strategie
https://www.mzp.cz/cz/narodni_akcni_plan_zmena_klimatu
https://www.mzp.cz/cz/narodni_akcni_plan_zmena_klimatu
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Prehled opatfeni pro adaptaci na zménu klimatu v CR pro jednotlivé oblasti lidské aktivity

PROJEVY ZMENY KLIMATU ovlivauji jednotiive OBLASTI, ve kterych maji tyta DOPADY, které majl byt zmirnény pomeci nasleduijicich

TEPLE ZIMY

EROZE PUDY

SUCHO

EXTREMNI
TEPLOTY

EXTREMNI
SRAZKY
A POVODNE

1

pans

spojent S
Zznazoriuji ~
nejpodstatngél viivy
«limatické zmeény

CENCE CC BY 4.0
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LESNI
HOSPODARSTVI

ZEMEDELSTVI

VODNI
HOSPODARSTVI

BIODIVERZITA A
EKOSYSTEMOVE
SLUZBY

MESTA
A VESNICE

ZDRAVI
A HYGIENA

PRUMYSL
A ENERGETIKA

MIMORADNE UDA-
LOSTI A OCHRANA
OBYVATELSTVA

CESTOVNI RUCH

OPATRENI.

Vysychani, vyssi riziko postiZzeni skidci (napf. kirovec) a dalsimi
kalamitami (napf. lesni poZzry, vichfice), misto zachyceni uhliku
stromy uhlik uvolfiuji

Zajisténi druhové, vékové a prostorové rozmanité skladby lesd, vysadba devin
vhodnych pra dané pedminky, Setmé prirodé blizké formy hospodafeni, stabilizace
mnozstvi uhliku v lesnich padach

Nejistota a zména rozloZeni produkce, pldni eroze, proclouZenf
vegetaéniho abdobi, rozsifeni chorob a 3kldel

Ochrana proti erozi pddy a suchu, podpora ekologického zemédélstyl, diverzifi-
kace zemédélskych postupd, péstovani odolnych plodin, ochrana biodiverzity,
dodavani crganické hmoty, analyza rizik, slechténi adolnéjsich odrlid a plemen

Mensi zasoby vody ve snéhu, pokles 2asob podzemni vody, vy$si
kancentrace zneti$téni vodnich tokd a plach, nziko povedni, sifet
23jmd mezi ochranou vodnich ekosystéma & cdbérateli vody

Vsakovani srézkave vody 2 je)i oddéleni od kanalizace, revitalizace vadnich okd,
zvydeni retence vody v krajing, obnova slepych ramen potokd 2 fek a daldich
vadnich biotopd, snizovani sootfeby pitné vody, plénovani s ohledem na rizika

Vymirani druhil a populaci, $ifici se invazivni druhy, degradace
skosystému a jejich sluzeb (napf. opylovani)

Zlepseni prirozené rezistence a rezilience krajiny, uchovani a zlepSovani stavu
biologické rozmanitosti, ekosystémi a ekosystémovych sluzeb, propojovéni
jednotlivych biotopd, omezeni Einnosti zvyhadiujicr invazni druhy

Vyssi teplota sidel, zvy3end poptavka po chlazeni prostor, vyssi
hiologicka zatéz, snizeni dostupnosti a kvality vody, zvyseny
vyskyt plisni 2 roztoéd

Vytvafeni zelenych ploch a ploch pro vsakovani destové vody, zpomaleni povrcho-
veho odtoku, zakladani sidelni zelené, vyuzivani srazkovych ved, zatepleni budov,
energeticky $etrnéjsi vytapéni, pfiprava a implementace adaptacnich strategi

Zdravotni nizika souvisejici s extrémnimi teplotami, zvysenym
vyskytem hmyzu a roztocd, infekénl nemoci, migrace obyvatelstva

Prevence vyskytu infekénich a neinfekénich chorob, zajidténi dostatetné zdravot-
nické infrastruktury, informevani obyvatel o rizicich a prevenci

Vykyvy v produkei energie, naruseni prenosovych siti, zvysena
poplavka po chlazeni, 2tizend vyroba eleklfing z vodnich zdrogd

Zajisténi bezpecnosti pramyslavych zafizeni, zajisténi fungavani kritické infrastruk-
Luty, zwydeni efektnty vyuZivani vodnich zdrojd ve wrobé, podpora implementace
a vyzkumu ekologicky $etrmych a ekonomicky vyhodnych energetickych zdrojo

Nar(st intenzity i éetnosti extrémnich jevl pecasi (nap?. povodné,
diouhodobé sucho, lesni pozary), ohrozeni energetické soustavy,
ohrozeni kriticke infrastruktury, migrace obyvatel

Podpara systému predikce a varovani pred mimofadnymi udalostmi, podpora
zachranneého systému, Udrzba kritické infrastruktury, propojeni achrany Zivotniho
prostiedi s bezpecnastnimi zajmy

Bezpeénostnl nizika (napf. Sifenl infekel a extrémnl jevy potasi),
oslabeni mistni ekonomiky

Zvysend spolieba energii pii provozu dopravnich prostiedkd,
Skody na infrastruktufe, zvyéend nehodovost

https://faktaoklimatu.cz/infografiky/adaptacni-strategie-cr

Osvéta aktéri cestovniho ruchu, dlouhodobé udriiteiného vyuzivani zdrojd
cestovnliho ruchu, propagace odpavédného cestovniho ruchu

Optimalizace teplot v dopravnich prostiedeich, zap$teni provozu po extrémnich
projevech pocasi, projektovdni staveb a konstrukel prizpisobit disledkdm zmény
klimatu, podpcfit vzkum novych technologii @ matenald

MINISTERSTVO SKkoLsTVI

MLADEZE A TELOVYCHOVY


https://faktaoklimatu.cz/infografiky/adaptacni-strategie-cr
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Dalsi zdroje:

e IMESTA A SIDELNI KRAJINA CR V DOBE ZMENY KLIMATU
https://ci2.co.cz/sites/default/files/souboryredakce/brozura_mesta a sidelni_krajina cr
a_zk 0.pdf

» Strategie a politiky https://commission.europa.eu/eu-regional-and-urban-
development/topics/cities-and-urban-development/priority-themes-eu-cities/climate-

adaptation-cities cs
e CR 2030 - https://www.cr2030.cz/strategie/kapitoly-strategie/obce-a-regiony/4-5-

adaptace-na-zmenu-klimatu/
« METODIKA TVORBY MISTNi ADAPTACNI STRATEGIE NA ZMENU KLIMATU
https://adaptace.ci2.co.cz/sites/default/files/souboryredakce/adaptace metodika nahle

d.pdf



https://ci2.co.cz/sites/default/files/souboryredakce/brozura_mesta_a_sidelni_krajina_cr_a_zk_0.pdf
https://www.mzp.cz/cz/adaptacni_strategie_eu
https://www.cr2030.cz/strategie/kapitoly-strategie/obce-a-regiony/4-5-adaptace-na-zmenu-klimatu/
https://www.mzp.cz/cz/adaptacni_strategie_eu
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Klimatické jevy a jejich priciny.

Co je to klimaticky systém a jak se utvari podnebi
e Pocasivs. podnebi
e Slozky klimatického systému a vazby v ném
Radiacni bilance Zeme
Faktory podminujici klimatické zmeény
Metody zjistovani klimatickych podminek
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Pocasi

* Popisuje konkrétni okamzity stav atmosféry vdaném miste a case,
charakterizovany napr. hodnotou teploty, atmosférickeho tlak, vihkosti
vzduchu Ci intenzity srazek.

* Pocasi lze Uspésné predpovidat jen na nékolik malo dnt dopredu,
pomoci numerickych prognostickych modelu.

Klima

* Charakterizuje typicky rezim pocasi v urcitém miste, dany napr.
prumeérnymi hodnotami meteorologickych velicin, jejich rozptylu a
struktury prislusnych casovych rad.

* Klima nelze predpovidat v deterministickém smyslu, budouci
klimatické charakteristiky I1ze odhadovat pomoci klimatickych modelu.



Financovano L. Narodni

Evropskou unii > L PEH
3 ~ @ obnovy
NextGenerationEU
Zmény v atmosfére: Zményv
: slozani, cirkul ace hydrologickémcyklu
Zmény ve ydrologi cykl
sluneénim
zireni o (==
—~— Atmosféra Oblacnorst’ 7 .
Pondil p et et Y T TR AR,
= L il il
— : / o
NZiO::Arl ,/ / / // / /
H.0, CO;, CH,, N; 0, O, Vulkanicka sktivita / RIS,
Azrosoly s ’
Interakce astmosféra- biosféra
ox Asrosoly
Intarskcs Srazky 2 Vyzzrovini
stmosfara - Mypar zktivniho povrchu
ledovce
Tepelnd Vv ) T, Patninsky
vyména  vétru N o ledovec

Hydrosfera :
oce3n -

W% < =
Dcezn - morsky led - 5‘ Hydrosféra Zmeény v kryosfére
/1 I fekyzjezera snih, permafrost, ledovce, mofsky l=d

Zményvoceanu

Zmény zemského povrchu
pohyby, vwyikz hiadiny, biogzochemis

tvar, vyuiiti zema, vegetace, ekosystemy

MINISTERSTVO SKO

MLADEZE A TELO\

uT » LW N

atmosféra,
hydrosféra
kryosféera
litosféra
biosféra

Ales Ruda, https://is.muni.cz/
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Elektromagneticke zareni

1 km Tm Tmm Tpm 1nm 1pm

Radiové Mikrovinné Ultrafialové Gamma

Dlouhé viny Kratké viny
W W VWYY

Pozemni vysilani Radarové Infracervené I Rentgenové Kosmické

Viditelné sveétlo

I
700 nm 600 nm 500 nm 400 nm

https.//www.meqa-blog.cz/lasery/zelene-a-uv-lasery/

Univerzita Tomase Bati ve Zliné
Fakulta logistiky a krizového fizeni


http://www.mega-blog.cz/lasery/zelene-a-uv-lasery/
http://www.mega-blog.cz/lasery/zelene-a-uv-lasery/
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Radiacni bilance

Sluneéni radiace Dlouhovinna radiace
Dopadajici &X\\\\\\ / / / / / / / / /D/
slune¢ni radia Odrazena slunec¢ni ouhovinna radiace Zemé
342 W/m2 radiace 107 W/m?2 na horni hranici atmosféry 235 W/m?2
W Odrazeno oblaky " /' Diouhovinna radiace atmosféry U StaVUj e Se
a aerosoly smeérujici vzharu Ly
| / | (pseudo)rovnovaz
Zpétné (dlouhovinné ny stav mezi

zareni atmosféry

kratkovinnym
zarenim ze Slunce
a dlouhovinnym
vyzarovanim Zeme
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Dulezité klimatotvorne faktory

Zemepisna Sirka - pole teplot i tlaku vykazuji charakteristickou zavislost
na vzdalenosti od rovniku

Nadmorska vyska - prumérné hodnoty teploty s nadmorskou vyskou
klesaji (v prdmeéru o cca 0,6°C/100m)

Vzdalenost od oceanu - oceanické a primorske klima je typické
relativné malymi rozdily mezi [étem a zimou ¢i dnem a noci; v pripade
kontinentalnich oblasti jsou rozdily znacné

Poloha v rdmci kontinentu/ocednu

Charakter povrchu, véetne pripadné vegetace
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World map of Képpen-Geiger climate classification

DATA SOURCE : GHCN v2 .0 station data

- Af - BWh | | csal | cwa | | cfa - Dsa| |Dwa : Dfa - ET| Temperature (N = 4,844) and
B - Bwk [T csb [ cwb cto [l oso I oo [ o [ e | Precteton (N = 12.39%)

B A [ Bsh B v B c- B osc B o Bl o« PERIOD OF RECORD : All available
THE UNIVERSITY OF [ ]Bsk I os: Il o< Il o MIN LENGTH : 230 for each month.

MELBOURNE Contact : Murray C. Peel (mpeel@unimelb.edu.au) for further information RESOLUTION : 0.1 degree lat/long
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Nejdulezitejsi priciny klimatickych zmen

Zmeny tvaru a polohy kontinentu a oceanu
/meny slozeni atmosféry

/meny orbitalnich parametrt Zemé
Variabilita slunecni Cinnosti

Vulkanicka Cinnost

/meny oceanickeho proudeéeni

/meny charakteru povrchu a vegetace
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Promeny
rozlozeni
kontinentu a
oceanu

Océan Panthalassique

\\
W/Wikl/ﬁ/efontinental_ I

600 500 400 300 200 100
millions d’années
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Phanerozoic Carbon Dioxide

Models

— GEOCARB Il
— COPSE
— Rothman

1000()', + L

Measurements

Royer Compilation
— 30 Myr Filter

N w
o o

S o
Times Quaternary Average

T
(&) ]

200 300 400
Millions of Years Ago

500

Narodni |\K§
plan T
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/meny slozeni atmosféry

T
N
(9,

Napr. rekonstrukce koncentraci
CO2 v pozemskeé atmosfére, na
zakladé geochemickych modelt a
meéreni (rekonstrukci) z fosilnich
dat

Wikipedia
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Milankovitch Cycles

rrcosson zemské obezne drahy

26,000 years
(Pseudo)periodické zmény sklonu zemské osy k ekliptice,
orientace zemske osy v prostoru a excentricity

10000 413000 yers e (vystfednosti) ob&Zné drahy (tzv. Milankovi¢ovy cykly)

g 7 pusobi vyrazné zmény v.mnozstvi slunecniho zareni,

které v urcCitém rocnim obdobi obdrzi mista ve vyssich

ZemépianCh Now 290 400 600 800 1000 kyr ago
v '1 |'| " | .
SlleéCh InIlLlll“Hllll”' "'ll" W u'ull' ||||||' |I|”' W II'||||u'||||t||| Zrez(;t?gflgr:

f I1”"I.,f'|"",-I fhoa A oA N Tt
\ /| |"| NARA AN A AR AAA AN A Obliquity
| |||I|||I YRRV RV ATAYATAVATAVATRYAY,
| I IV VAl |U|| YV VYV VYAV V] a1 kyr
v | v v

Tilt \_/
41,000 years
4_/ W Eccentricity
21.5° - 24.5° 95, 125, 400 kyr
o

Currently 23.5
©The COMET Program

Solar Forcing
65°N Summer

https://vesmir.cz/cz/casopis/archiv-casopisu/1995/cislo-9/milankovicovy-cykly.html :;ges .
Glaciation
] f Cold



https://vesmir.cz/cz/casopis/archiv-casopisu/1995/cislo-9/milankovicovy-cykly.html
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Sunspots at Solar Maximum and Minimum Posted March 20, 2009

Sunspots

Zmeny slunecni aktivity

380 ‘ ‘ :
Observed sunspot cycles
Simulated/predicted sunspot cycles
Ensemble forecast range for sunspot cycle 25
300 ‘
July 19, 2000 '
acquired July 19, 2000 - March 18, 2009 OL)
Ultraviolet ‘§ |
=z 200~
IS]
[o%
@
=
@ l
i !
100 | | il
'\' ' \ \‘ A
‘ ' ‘ il {‘* ‘ (
ws \’16 q_w 17 ‘ﬂ 18 M19 fl | |y 28 v;
‘ T‘ W 1 “ | \vl ! '* | fll 1

4 | I I 1 1 ) i1
1%13 1928 1943 1958 _ 1973 1988 2003 2019 2031

http://en.wikipedia.org

July 19, 2000



http://en.wikipedia.org/
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I iinych lkanickych
V I V S I n yC V u a n I C yC dT[°C] Odchyiky roénych priemerov teploty vzduchu na celej Zemi (GL) a na kontinentoch severnej pologule (NH) od priemeru z obdobia

1961-1990, rocné priemery indexu EINifo, vyznamnejsie vulkanické erupcie, obdobia maxima sinecnej aktivity a koncentracia CO,
== ‘

erupci na klimaticky system i A
\ fmwno| T v T
Silny kratkodoby viiv na I Ty V} A
teplotu stratosféry, v MR ATNETININTP AN
troposfére je efekt . VV\E\V YN\ I -/ /\d AU '.' [ e
sopecnych erupci hare A . T ld | @\ | = —
patrny AT e 1™ 1]

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

https://www.youtube.com/watch?v=fXb02MQ78yQ hito://en.wikivedia.orq



https://www.youtube.com/watch?v=fXb02MQ78yQ
http://en.wikipedia.org/
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/meny oceanické cirkulace

* Teplejsi povrchove a chladnée
hlubinné proudéni,propojujici
vetsinu svetovych oceanu

e Pokles chladnych a slanych vod
do hlubin v Severnim Atlantiku a
jiznich Oceanech

* Prenos tepla z rovnikovych
oblasti k polim

http://en.wikipedia.org



http://en.wikipedia.org/
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E . & Nov 1992
Z|uté kachnicky dostaly svobodu a dokazaly, 2e mohou byt zdrojem zajimavych G;-— Y

B ' R A - )\Tacoma

\‘\ﬁ;‘ s Saty Say DeeP

Gumové kachnicky se po svém neplanovaném vypusténi do ocednu pfi nehodé, ktera se

odehrala 10. ledna v roce 1992, brzy rozdélily a védci méli jedinecnou moznost sledovat

jejich pohyb a mapovat tak i morské proudy.

Zdroj: Wikimedia.commons, NordNordWest, CC-BY-SA-3.0

/meny oceanickeé cirkulace

http://en.wikipedia.org



http://en.wikipedia.org/
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Metody zjistovani klimatickych podminek

Vybrané metody rekonstrukce:

e |zotopova analyza

e Analyza usazenin a fosilii

e Letokruhy

e Pylova analyza

e Analyza plynovych bublinek z ledovcovych vrtl
e Meéreni teploty ve vrtech do nitra Zeme

e Studium archivnich zaznam httos //botany.cz/es/valynologie/

https://dvojka.rozhlas.cz/pylova-zrna-jako- s e =
svedci-historie-stare-miliony-let-7527914 A



https://botany.cz/cs/palynologie/
https://dvojka.rozhlas.cz/pylova-zrna-jako-svedci-historie-stare-miliony-let-7527914

Temperature Anomaly (°C)

Fi V’ rodni »
E\Z’igicl’(oaunt?nii Q :En ° I\Kﬁr
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Reconstructed Temperature Metody zjistovani klimatickych

2016 *

,_ podminek

Medieval
Warm Period

R V A7
i ”ﬂ 4 “
'm

Little Ice Age
0 200 400 600 800 1000 1200 1400 1600 1800 2000

, 92 9o o o ©c o o o
- oo » EEN N (@) N A~ » oo
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Si zdroje:

Da

e https://www.mzp.cz/cz/ramcova_umluva _osn_zmena_ klimatu

e https://www.mzp.cz/cz/adaptacni_strategie eu

e https://www.mzp.cz/cz/zmena klimatu adaptacni_strategie
e https://www.mzp.cz/cz/politika_ochrany klimatu 2017

MINIS
MLA


https://www.mzp.cz/cz/ramcova_umluva_osn_zmena_klimatu
https://www.mzp.cz/cz/adaptacni_strategie_eu
https://www.mzp.cz/cz/zmena_klimatu_adaptacni_strategie
https://www.mzp.cz/cz/politika_ochrany_klimatu_2017
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Biodiverzita a jeji ohrozeni

,Jen za poslednich 40 let se v dusledku
lidskych Cinnosti snizila celosvetova
populace volné zijicich a plané rostoucich
druht o Sedesat procent. A témer tri
ctvrtiny povrchu Zemeé byly zméneény a

e ot oFiroda je vytlatovana do stale mensiho

assessment repat on

, BIODIVERSITY prostoru planety.”
" “AND'ECOSYSTEM
BN '\ SERVICES

.“

https://eur-lex.europa.eu/resource.html?uri=cellar:a3c806a6-9ab3-
11ea-9d2d-01aa75ed71a1.0013.02/DOC 1&format=PDF

ipbes
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New Nature Economy Report II

The Future Of Natu:""

And Business

In collaboration with AlphaBeta

Evropskou unii
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Vice nez polovina celkoveho sveétového
hrubého domaciho produktu, coz Cini
priblizné 44 bilionu dolard, je také
,stredné nebo vysoce zavisla“ na prirode.
A je tedy primo ohrozena jeji ztratou.

https://www3.weforum.org/docs/WEF The Future Of Nature And

Business 2020.pdf



https://www3.weforum.org/docs/WEF_The_Future_Of_Nature_And_Business_2020.pdf
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,Nova generace |ékU vyrobenych z prirody,
od antibiotik po pripravky na [écbu
rakoviny, muze byt ztracena, pokud svét

nezasahne, aby zastavil ztratu biologickeé
rozmanitosti.”

Chivian, E. and Bernstein, A. eds., 2008. Sustaining life: how human
health depends on biodiversity. Oxford University Press.
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,1he Living Planet Report 2020 shows that there is an
opportunity to heal our relationship with nature and mitigate
risks of future pandemics but this better future starts with
the decisions that governments, companies and people
around the world take today. World leaders must take urgent
action to protect and restore nature as the foundation for a
healthy society and a thriving economy.”

Marco Lambertini, Director General WWF International

REPORT 2020

BENDING THE CURVE OF BIODIVERSITY LOSS

https://membership.zsl.org/sites/def
ault/files/LPR%202020%20Full%20re

port.pdf



https://membership.zsl.org/sites/default/files/LPR%202020%20Full%20report.pdf
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Biodiversity is declining at different rates in different places

The global LPI does not give us the entire picture — there are differences in
abundance trends between regions, with the largest declines in tropical areas.

In 2019, the landmark IPBES global assessment
on the state of biodiversity divided the world into
different geographic regions (Figure 3) in order
to complete regular and timely assessments of
biodiversity, ecosystem services, their linkages,
threats, and the impacts of these at regional and
sub-regional levels'. Using a smaller spatial

Rexdere v albso (19720 = 1]

scale of regions and sub-regions, rather than a
global approach, also allows for a more focused
way of monitoring progress towards targets
developed under the Convention

on Biological Diversity,

1am 190 ;0

Figure 3: The Living Planet
Index for each IPBES region:
1970 to 2016°

The white line shows the index
values and the shaded areas
represent the statistical certainty
surrounding the trend (95%).

All indices are weighted by species
richness, giving species-rich
taxonomic groups in tervestrial and
Jreshwater systems more weight
than groups with fewer species.
Source - WWF/ZSL (2020) ™.

T T 1
200 o e

e valoe (1670 = 1)

ok x vbue (1970 = 1)

including the Aichi Biodiversity Targets,
Sustainable Develop t Goals, and National
Biodiversity Strategies and Action Plans. In
2020, in order to align with IPBES, regional
Living Planet indices have been divided slightly
differently to previous years. Following the
regional classifications in Figure 3, all terrestrial
and freshwater populations within a country
were assigned to an IPBES region. In the case of

the Americas, this region was further subdivided
in two: North America, and Latin America and
the Caribbean (Mesoamerica, the Caribbean
and South America combined). Trends for each
species group are weighted according to how
many species are found in each IPBES region.
Threats to populations in each region are shown
on page 21, and detail behind the trends can be
found in the technical supplement.

Yotk v dhun (1976 = 1
~
=
=

Tocx e (1970 » 1)

-45%

an i 180 P wo me

https://www.livingplanetindex.org/



https://www.livingplanetindex.org/
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BIODIVERZITA = BIOLOGICKA ROZMANITOST

128 (=3 Ukedni véstnik Evrooské unie 11/sv. 15

dle Umluvy o biodiverzité:

13.121903 UREDNI VESTNIK EVROFSKYCH SPO_ECENSTV. L 309011

e variabilita vSech Zijicich organismU; zahrnuje diverzitu

UMLUVA O BIOLOGICKE ROZMANITOSTI

v ramci druhl i mezi druhy, i diverzitu ekosystému;

SMLUVNE STRANY,

YECOMY S| skateli € hoduoty budogeké

popsana jako rozmanitost zivota ve vsech jeho

VECOMY S! TAKE vyjznama biclogicks rozmanitont: prs evolaci a zachowin

ok

i divotedimycl systém biostéry.

WOTIVRZL JHE, 2o cchrana hiodogick® ramantasti j» spoledaim zignem bésva

formach, Urovnich a kombinacich

ZNOVU POTVRZUJICE. 2¢ stdy mayi suverénai privo na své bxoiogické xérog.

htt DS .//WWW. m 7 p . CZ/C Z/o Ch ra n a b | o d |Ve rz |tv u m | uva 1\10;51 x,”.x.u‘,)uTqu: Lll([ % = é‘l‘,’c‘rl zodaovednd za ochranu své biviopické rozmanitost 1 za wuaifvini seych

Litclu 2pin0

ZNIPOKCJENY tim ¢ biologickd rezmanitos: € vfeaamnt saifovana uxitymi idskfm: &anestmi

dle WWEF:

VECOMY Sl obecného «.11 atiu mlerma_uaonzlu tikajicich & b oloyické razmankesti 2 naléhav po:ch vrtvoieni

védeckych, achamyrh 1 i milnick kapacit jaka predpokladi pamzimén, kter? jo richad h-mr abinavinia Tavideai
prshusnych opatrent.

e bohatstvi zivota na Zemi, miliony rostlin, ZivoCichu LA s b e s e 1y
a mikroorganismu vcetné genu, které obsahuiji, a

slozité ekosystémy, které vytvareji zivotni prostredi


https://www.mzp.cz/cz/ochrana_biodiverzity_umluva

Ex Financovano ) ’ Narodni

WA Evropskou unii » L % PEm

K . 74" obnov
NextGenerationEU \ Y

Vétsinou vztazena (zjednodusena) na druhovou diverzitu, tzv.

druhovy pfistup
* snadno, pouhym okem” definovatelna souvisejici
s diverzitou na nizsich (genova div.) i vyssich Urovnich
(div. ekosystému), ale také variabilitou vlastnosti
organismu (funkéni div.)
e praktickym, ,viditelnym® dobre uchopitelnym nastrojem

v ochrané prirody

* skrze druhovou ochranu lze rozvijet ochranu prirody
v dalSich dimenzich (ochrana biotopU, biomd, krajiny,

ovzdusi)

Biodiverzita
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. Community and ecosystem diversity
across the landscape of entire region

Copynght @ Pearson Education, Inc., publishing as Benjamin Cummings.

: ’- :Iaa;odni '\@r
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Urovné biodiverzity

 Geneticka
e Druhova (taxonomicka)

* Ekosystémova
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DIVERZITA SPOLECENSTEV

urovne dle Whittakera (1960)
pocet druhu v ramci jednoho stanovisté
gama diverzita v

alfa diverzita

pocCet druhU v urcité oblasti (kraj, stat,
kontinent)

beta diverzita

mira rozdilnosti v druhovém slozeni
jednotlivych stanovist

, rychlost” s jakou se méni druhoveé slozeni
mezi

stanovisti
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https://allyouneedisbiology.wordpress.com/2015/10/25/animal-mimicry/
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DRUHOVA DIVERZITA

dle velikosti regionu:

e lokalni

e krajinna

e regionalni
e globalni

Druh = soubor jedincti schopnych
se rozmnozovat v piirozenych
podminkach

stale jsou objevovany nové druhy
— morské, bezobratli


https://allyouneedisbiology.wordpress.com/2015/10/25/animal-mimicry/
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DRUHOVA vs. EKOSYSTEMOVA DIVERZITA

druhovou diverzitu i pres urcité tézkosti (definice druhu) jsme

schopni stanovit

divezitu celku vyssich drovni — populaci, ekosystému lze hodnotit

tézko, protoze definice téchto celkd jsou jesté méneé vyhranéné
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EKOSYSTEMOVA a
DRUHOVA DIVERZITA

Zdroj: https://digifolio.rvp.cz/artefact/file/download.php?file=84859&view=15204



https://digifolio.rvp.cz/artefact/file/download.php?file=84859&view=15204
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= diverzita ekosystému v urcitém regionu
Ekosystém = funkéni soustava Zivych a nezivych
slozek ZP, jeZ jsou navzajem spojeny vyménou latek,
tokem energie a pre-davanim informaci a které se
vzajemne ovlivnuji a vyvijeji

v urcitém prostoru a case

B les orna piida sad, zahrada [} zastavba

I chmelnice
B <omunikace NDV ostatni plochy TTP
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DRUHOVA BOHATOST ENDEMICKYCH DRUHU NA ZEMI

'cévnaté rostliny obratlovci
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Klimatické podminky —
evapotranspirace, teplo, vihko
Geomorfologické hledisko
Evolucni hledisko
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HORKA MISTA DRUHOVE DIVERZITY

= biodiversity hotspots
projekt (www.biodiversityhotspots.org) zaméreny na vytipovava
oblasti s nejvéetsi a zaroven nejohrozeneéjsi biodiverzitou

Kritéria pro vybér :
(1) druhova bohatost,
(2) endemizmus,
(3) mnozstvi ohrozenych druh(

minimalné 1 500 endemickych druhU vyssich rostlin a minimalné
70% Ubytek plvodnich biotopu


http://www.biodiversityhotspots.org/
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BIOLOGICAL : : % ‘ — ,
HOTSPOTS e M : '
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Map created by Richard Weller, Claire Hoch, and Chieh Huang using data/information from the following sources:

1. Hotspots

Critical Ecosystem Partnership Fund, "The Biodiversity Hotspots," http.//www.cepf.net/resources/hotspots/pages/default.aspx (accessed July 1, 2014). Data made available under the Creative Commons BY-SA 4.0
License: https.//creativecommons.org/licenses/by-sa/4.0/leqalcode.



http://www.cepf.net/resources/hotspots/pages/default.aspx
https://creativecommons.org/licenses/by-sa/4.0/legalcode
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MINISTERSTVO SKOLSTV
MLADEZE A TELOVYCH

PROC MAJI VETSI OSTROVY
VICE DRUHU? (TEORIE
OSTROVNI
BIOGEOGRAFIE)
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PROC MAJI VETSI OSTROVY VICE DRUHU? (TEORIE OSTROVNI BIOGEOGRAFIE)

>

Rate of immigration or extinction

Equilibrium number A
Number of species on island—»

(a) Immigration and extinction rates

Rate of immigration or extinction —»

1
Small island 2 “Large island
Number of species on island——»

(b) Effect of island size

Rate of immigration or extinction —»

1 4
Farisland <2 4B~ Near island
Number of species on island —»

(c) Effect of distance from mainland
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TEORIE OSTROVNI BIOGEOGRAFIE — ostrov Danjugan, Filipiny
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TEORIE OSTROVN|
BIOGEOGRAFIE

OSTRUVKY
ACIDOFILNICH
TRAVNIKU NA

TREBICSKU

koniklec velkokvéty
(Pulsatillagrandis)
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Néhc:dn}‘y
Inbreedin eneticky
g nd it y

)/

Ztrata
geneticke
§ _rozmanitosti

Vyssi ]
tumrtnost |

Snizeni
individualniho |
fitness

a adaptability
populace

Copyright © Pearson Education, Inc., pubishing as Benjamin Cummings.

P 3\/
ERSTVO SKOLSTV
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Geneticka diverzita

Problémy malych populaci
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ochrana populaci pred vzajemnym krizenim

ochrana a udrzovani populaci v dostatecné velikosti branici genetické
depresi (inbreedingu)

priklady genetické deprese malych populaci:
e kun Prevalského, gepard, zubr evropsky;

priklady ochrany geneticke diverzity:

 |lesnicka legislativa tykajici se lesniho semenarstvi, legislativa
tykajici se nakladani s GMO

* velkym problémem agrobiodiverzita

Geneticka diverzita
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Efekt hrdla lahve

o —— ——
copolation  BOTTLENECK EVENT  oafiafen soBltien

Velikost populace

P }\/
MINISTERSTVO SKOLSTV

Geneticka diverzita

Zachrana

Udalost "Hrdla IaSve

.,
......
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Funkcni diverzita

CACTUS

FINGH COC08
\ 1BLAND
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zivotni formy rostlin
(Raunkierova klasifikace)
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e vznik a zanik druhU = proces prirozeny

* v historiiZemé nejméné 5 hromadnych vymirani druhd
(tzv. Big Five) — srovnej s Storch (2021): Dobre uz bylo. Vesmir
 6.vymiranivlivem Cloveka nastava od 16.stol.
v rychlost Ubytku druhU je rychlejsi nez rychlost vzniku druht novych

v rychlost Ubytku druht se vyrazné zvysila s ristem lidské populace — dnes odhad 1 druh/den azZ 1
druh/hodina

im.tiscali.cz/nedd/2019/09/04/10'88458—qiIinyu—rostrata—653x367.jpg


https://vesmir.cz/cz/casopis/archiv-casopisu/2021/cislo-7/dobre-bylo.html

100

Percent survival of Large Mammal species
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10 i
Log (time) KYA

' S

H. sapiens enters
the continent

Key

Large mammal

population of continent

Africa

Australia

Morth
America

Madagascar
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MLADEZE A

V'ymirani velkych savcu
v kontextu s prichodem cloveka

The timing of extinctions follows the "march of man" (after Martin, 1989) ; source : Martin P. S. (1989).
Prehistoric overkill: A global model.

In Quaternary extinctions: A prehistoric revolution (ed. P.S. Martin and R.G. Klein). Tucson, AZ: Univ.
Arizona Press. pp. 354-404
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* FIGURE 4.2 | Links between food, energy and iodvrsity oss

INDIRECT DRIVERS:
Coonomic | Oemogaphic potcly | Sulreld | Scnced Populacni rist Ohrozeni biodive FZIty
Turismus a volny cas

O O

Ztrata prirozeného prostredi a jeho degradace
Znecisténi vody, ovzdusi a pudy

Klimaticka zména

Invazni druhy

DEMAND FOR ENERGY

DIRECT DRIVERS:

O O O O O O

oo | Sy | gt | e, | G Nadmérné vyuzivani zdroju
Lov divoké zvére a sbér plané rostoucich rost
LOSS OF BIODIVERSITY

Schematic representation of the links between biodiversity loss,
the direct and indirect drivers of change, and the demand for
food and energy. The width of the arrows gives a broad and
approximate illustration of the importance of the economic sec-
tors in driving biodiversity loss.

Global Biodiversity Outlook (2006). Convention on Biological Diversity.


https://www.cbd.int/gbo2/
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The Biggest Threats to Earth's Biodiversity

On the Brink ~
-

Ohrozeni biodiverzity
Podil jednotlivych faktord

Climate Change

Pollution

e
e

e Zmeéna vyuzivani krajiny — 50 %
* Nadmerny lov—24 %
* Invaznidruhy—13 %
 Znecisteni—7 %
e Klimaticka zména—6 %
https://www.weforum.org/agenda/2

020/11/wwf-living-planet-report-
2020-biodiversity-threat



https://www.weforum.org/agenda/2020/11/wwf-living-planet-report-2020-biodiversity-threat
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M. Adam

An aerial photo of a palm oil plantation in Sumatra island, Indonesia. Indonesia. the world's biggest palm oil producer, has lashed out at
the EU after the bloc classified palm oil as a risky crop that caused significant deforestation and ruled that its use in renewable fuel
should stop by 2030. PHOTO: REUTERS

NC State
University
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https:

www.youtube.com/watch?v=ArYLGNe-jCA


https://www.youtube.com/watch?v=ArYLGNe-jCA
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Nadmerny lov- extinkce druhu
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legalni obchod s divocinou

BExamples of common source

M a p p i n g and destination regions for ilicit trade
lllicit Trade

Global illicit markets thrive in the shadows of
the global economy. Due to the clandestine
nature of illicit transactions, the profits from
illicit trade are hard to estimate. Data is
accessed through seizures, law enforcement
data and cross-comparisons with paraliel
legal markets.

While the profits are hard to quantify,

the harmful impacts on consumers, the

environment, tax revenues and jobs are

apparent in all societies. Traffic areas such as 2 el = KEY

humans and narcotics exact a very heavy toll e 7 Micit Tobacco
on societies. Illicit trade is also linked to ® Wwildlife
criminal violence and even the financing of ® Human Trafficking
terrorism. Illicit trade can cause longer-term Counterfeits
damage to the rule of law, public trust, human )

capital and public health, as well as deter

foreign investment due to its close linkages

with corruption.

For more information on the OECD Task Force
on Countering Illicit Trade, and to read the full
2016 Report: Converging Criminal Networks,
click here.

OECD (2016), lllicit Trade: Converging Criminal Networks, OECD Reviews of Risk Management Policies, OECD
Publishing, Paris, https://doi.org/10.1787/9789264251847-en.



https://doi.org/10.1787/9789264251847-en
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Wildlife Populations Worldwide Have Plummeted
Threats to wildlife and population decline from 1970-2010

Habitat loss B Climate change

B Disease

B Habitat degradation/change
@ Pollution

B Exploitation

B Invasive species/genes

4.0% 2.0% Species population decline from 1970-2010

-39% -76% -39%

Primary threats
to wildlife

populations

Marine
species

Freshwater
species

Terrestrial
species

@®O

@statistaCharts Source: World Wildlife Fund
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African elephant Regional population estimates 2015
. Latest available data
Loxodonta africana Percentages rounded up
Threatened Main threats
with extinction * Poaching Central
IUCN Red List for ivory 24,100
* Habitat (6%)
1979 loss 2 e Lo 4
Population WA | ANS
West v e (8 .
stands at 1.3m Africa “wiiost el gl 0 . YA Eastern
© 1989 - 11,500 £ m L= g 86,400
Allinternational ivory trade {39,{7) &7yt R (20%)
is banned after population Presence = i “’
plummets to 600,000 W Known Y Fon.
< 1990s | Possible 4 I: >
Some regional populations e I_
show signs of recovery $5604 Southern .‘g .m,, -
» 1997, 2000 One-off ivory stockpile 293,400
Botswana, Namibia, S. Africa sale to Japan and China (70%) v
and anbabwe win exempt:ons ]
from the ivory trade ban 42009

» 2002
One-off sale of southern African
ivory stockpile to Japan %2010

Illegal ivory seizures soar

4 2015
Population stands
Elephant killings soar, atjust 415,000,
Sources: African Elephant Status Report 2016, exceeding population growth 268% drop on 1979 | &

Greot Elephant Census, CITES, TRAFFIC, IUCN
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llegalni obchod s divocinou —obchodni trasy —role EU

Routes of wildlife trafficking across Europe

M Imports to the EU

W Exports from the EU
M Transit through the EU
EU
e /\ }

China
Northern
Africa
South-East

Latin and Asia

Central America Central
Africa

Southern
Africa

Source: ec.europa.eu/environment/cites ©DW
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Invazni druh...

N N r

e se Siri natolik nekontrolované, ze nici celé
ekosystémy, coz vede k rozsahlym ekologickym a
ekonomickym skodam, pripadné ohrozuje zdravi

A4

Clovéka

e predstavuje zavazné riziko z hlediska zachovani
biologické rozmanitosti a zachovani ekologickych
procesu

* Synonyma: nepuvodni, exoticky, cizi, introdukovany
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Invazni druh...

e Z celkového poctu 1454 neplivodnich druhu rostlin
a 595 druht nepuvodnich druht Zivocicht
vyskytujicich se na izemi Ceské republiky je za
invazni povazovano 61 druht rostlin a 113 druht
zivocichd.

About Pensoft Books E-Books Blog Joumnals

NeoBiota 28: 1-37 (08 Jan 2016)
doi: 10.3897/neobiota.28.4824

Black, Grey and Watch Lists of alien species in the
Czech Republic based on environmental impacts and

management strategy

v Jan Pergl, Jifi Sadlo, Adam Petrusek, Zden¢k Lastivka, Jiff Musil, Irena Perglov4, Radek Sanda, Hana
Sefrova, Jan Sima, Vladimir Vohralik, Petr Py$ek
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Rostlinné invaze v CR

1) bolsevnik velkolepy:
— na jeho potlaceni byla v urcitych mistech

povolana armada
— ohrozuje lidské zdravi

1) kridlatka japonska
2) trnovnik akat
3) netykavka zlaznata

Naklady na zasahy proti vy$e zminénym druh@im v CHKO Cesky raj ¢inily v roce 2003 pres pdl
milionu korun
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e Karas stribrity
 Myval severni

* Norek americky

* Ondatra pizmova
* Psik myvalovity

* Strevlicka vychodni
 Zelva nddhernd

Narodni
= plan
"~ obnovy
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Management invazivnich druht aneb
co Clovek zasel, at si zase sklidi

1. Prevence zavlékani problémovych
druhu

2. Monitoring sireni

3. Udrzba ,¢istych“ Gizemi
4. Lokalni eradikace

5. Ochrana jedincu

6. Redukce celych populaci
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7. Biokontrola - dovoz prirozeného plvodniho nepfitele Ma nagement invazivnich druht aneb co
invazivniho druhu, pokud je Uspésna, pak jde o levnou, VI Y ;o T
dlouhodobou a Guc¢innou metodu (napf. kridlatku ve VB Clovek zasel, at si zase sklidi

likviduji vysazenim mery)

Casto $patné aplikovana:

« vysazeni kocek v Australii na likvidaci kralikd, namisto
toho se vsak zacaly zivit mistnimi ptaky a drobnymi
vacnatci (bandikuti, klokanek kralikovity)

* vysazeni promyk na ostrovy v Karibiku, aby tam vyhubily
jedovaté hady krovinare. | v tomto pripadé na vysazeni
doplatily spise endemické druhy savct (napr. stétinatec
haitsky, hutia konga) a ptakd nez obavani hadi

Delivering Alien Invasive Species Inventories for Europe -
https://cordis.europa.eu/project/rcn/74311/factsheet/en


https://cordis.europa.eu/project/rcn/74311/factsheet/en
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Legislativa EU

e Jednim z nejvyznamné&jsich pravnich akt v ramci EU, ktery
sjednocuje pristup EU v boji proti invaznim druhtiim je od
ledna 2015 Gc¢inné Narizeni EU €. 1143/2014 o prevenci a
regulaci zavlékani ¢i vysazovani a sifeni invaznich

nepuvodnich druht

o https://eur-lex.europa.eu/legal-
content/CS/TXT/PDF/?2uri=CELEX:32014R1143&from=EN

* DalSim vyznamnym dokumentem je také Nafrizeni Rady ¢.
708/2007 o pouzivani cizich a mistné se nevyskytujicich
druht v akvakulture

* Dle nového unijniho seznamu k nafizeni EK ¢. 1143/2014 z
14. 7. 2016 se EU planuje vyporadat s 37 invazivnimi druhy

* roc¢ni naklady na boj s invaznimi druhy pohybuiji kolem 12
mld. EUR

 http://alien.ijrc.ec.europa.eu/SpeciesMapper



https://eur-lex.europa.eu/legal-content/CS/TXT/PDF/?uri=CELEX%3A32014R1143&from=EN
http://alien.jrc.ec.europa.eu/SpeciesMapper
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V soucasné dobé nejsou invazni druhy rostlin a
zivoCichu jednoznacné zahrnuty v zadné platné
pravni Gpravé CR. Oporu pfi regulaci a kontrole
invaznich druh Ize nalézt v nékolika pravnich
predpisech, z nichz stézejni jsou:

Zakon €. 114/1992 Sh., o ochrané prirody a krajiny v
platném znéni

Zakon €. 326/2004 Sb., o rostlinolékarské péci v platném
znéni a navazujici Vyhlaska ¢. 215/2008 Sb., o opatienich
proti zavlékani a rozsifovani skodlivych organismu rostlin a
rostlinnych produkti

https://apps.odok.cz/veklep-detail ?pid=KORNBANEWTVL
http://www.enviweb.cz/113443
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Klimaticky stresor - Posun areal — uték od stresoru

Climate Change and Distribution
Shifts in Marine Fishes

Allison L. Perry,'* Paula J. Low,?+ Jim R. Ellis,? John D. Reynolds™*

We show that the distributions of both exploited and nonexploited North Sea
fishes have responded markedly to recent increases in sea temperature, with
nearly two-thirds of species shifting in mean latitude or depth or both over 25
years. For species with northerly or southerly range margins in the North Sea,
half have shown boundary shifts with ing, and all but one shifted north-
ward. Species with shifting distributions have faster life cycles and smaller
body sizes than nonshifting species. Further temperature rises are likely to have
profound impacts on commercial fisheries through continued shifts in distribu-
tion and alterations in community interactions.

Ecology and Evolution
Shifting ranges and conservation challenges for lemurs in
the face of climate change

Jason L. Brown & Anne D. Yoder

Biology Department, Duke University, Durham, North Carolina 27705

Poleward shifts in
geographical ranges of
butterfly species associated
with regional warming

Camille Parmesan* i, Nils Ryrholm:, Constanti Stefanescus,
Jane K. Hilll, Chris D. Thomas¢¥, Henri Descimonz,

Brian Huntley!, Lauri Kaila+-, Jaakko Kullberg:-,

Toomas Tammaru**, W. John Tennenti+,
Jeremy A. Thomasii & Martin Warrenss

Rapid Range Shifts of Species
Associated with High Levels
of Climate Warming

I-Ching Chen,*? Jane K. Hill,* Ralf Ohlemiiller,? David B. Roy,® Chris D. Thomas*

500

g

A B
3 ] E 40
< 100 4 N = =
@ T /T =
£ . ! ® =
7] -9 - 1 » 300+
- 504 A o bl
@ = Ol "
£ 92t 4 i S
3 N E § 0]
E 0+ -3 8 . % =
3 i 3 =~ % I
% Lo
§ 3 - UV o (S ]
A o Q
100 -100 + v v : : :
-100 -50 (] 50 100 150 100 0 100 200 300 400 500
Expected latitudinal shifts (km) Expected elevational shifts (m)

Fig. 1. Relationship between observed and expected range shifts in response to climate change, for (A)
latitude and (B) elevation. Points represent the mean responses (+SE) of species in a particular tax-
onomic group, in a given region. Positive values indicate shifts toward the pole and to higher ele-
vations. Diagonals represent 1:1 lines, where expected and observed responses are equal. Open cirdles,
birds; open triangles, mammals; solid circles, arthropods; solid inverted triangles, plants; solid square,
herptiles; solid diamond, fish; solid triangle, mollusks.
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Biodiversity is declining at different rates in different places

The global LPI does not give us the entire picture — there are differences in
abundance trends between regions, with the largest declines in tropical areas.

In 2019, the landmark IPBES global assessment
on the state of biodiversity divided the world into
different geographic regions (Figure 3) in order
to complete regular and timely assessments of
biodiversity, ecosystem services, their linkages,
threats, and the impacts of these at regional and
sub-regional levels’. Using a smaller spatial

Redderx vl (1970 = 1]

]

scale of regions and sub-regions, rather than a
global approach, also allows for a more focused
way of monitoring progress towards targets
developed under the Convention

on Biological Diversity,

T T
1am 190 (C=]

Figure 3: The Living Planet
Index for each IPBES region:
1970 to 2016°

The white line shows the index
values and the shaded areas
represent the statistical certainty
surrounding the trend (95%).

All indices are weighted by species
richness, giving species-rich
taxonomic groups in terrestrial and
Jreshwater systems more weight
than groups with fawer species.
Source - WWF/ZSL (2020) ™.
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including the Aichi Biodiversity Targets,
Sustainable Development Goals, and National
Biodiversity Strategies and Action Plans. In
2020, in order to align with IPBES, regional
Living Planet indices have been divided slightly
differently to previous years. Following the
regional classifications in Figure 3, all terrestrial
and freshwater populations within a country
were assigned to an IPBES region. In the case of

the Americas, this region was further subdivided
in two: North America, and Latin America and
the Caribbean (Mesoamerica, the Caribbean

and South America combined). Trends for each
species group are weighted according to how
many species are found in each IPBES region.
Threats to populations in each region are shown
on page 21, and detail behind the trends can be
found in the technical supplement.
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Tak jak je to s tim
LPI?

https://www.livingplanetindex.org/
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Tak jak je to s tim LPI?
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Rare and common vertebrates span a wide

spectrum of population trends

Gergana N. Daskalova® '™, Isla H. Myers-Smith® ' & John L. Godlee® '

The Earth's biota is changing over time in complex ways. A critical challenge is to test
whether specific biomes, taxa or types of species benefit or suffer in a time of accelerating
global change. We analysed nearly 10,000 abundance time series from over 2000 vertebrate
species part of the Living Planet Database. We integrated abundance data with information
on geographic range, habitat preference, taxonomic and phylogenetic relationships, and IUCN
Red List Categories and threats. We find that 15% of populations declined, 18% increased,
and 67% showed no net changes over time. Against a backdrop of no biogeographic and
phylogenetic patterning in population change, we uncover a distinct taxonomic signal.
Amphibians were the only taxa that experienced net declines in the analysed data, while
birds, mammals and reptiles experienced net increases. Population trends were poorly cap-
tured by species’ rarity and global-scale threats. Incorporation of the full spectrum of
population change will improve conservation efforts to protect global biodiversity.

Article

o

Clustered versus catastrophic global
vertebrate declines

https://doi.org/10.1038/541586-020-2920-6

Received: 28 January 2020

Accepted: 4 September 2020
Published online: 18 N ber 2020
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Brian Leung'**, Anna L. Hargreaves', Dan A. Greenberg®, Brian McGill**, Maria Dornelas®
& Robin Freeman’

Recent analyses have reported catastrophic global declines in vertebrate populations'.
However, the distillation of many trends into aglobal meanindex obscures the
variation that can inform conservation measures and can be sensitive to analytical
decisions. For example, previous analyses have estimated amean vertebrate decline
of more than 50% since 1970 (Living Planet Index’). Here we show, however, that this
estimate is driven by less than 3% of vertebrate populations; if these extremely
declining populations are excluded, the global trend switches to anincrease. The
sensitivity of global mean trends to outliers suggests that more informative indices
areneeded. We propose an alternative approach, whichidentifies clusters of extreme
decline (or increase) that differ statistically from the majority of population trends. We
show that, of taxonomic-geographic systems in the Living Planet Index, 16 systems
contain clusters of extreme decline (comprising around 1% of populations; these
extreme declines occur disproportic lyin larger animals) and 7 contain extreme
increases (around 0.4% of populations). The remaining 98.6% of populations across
all systems showed no mean global trend. However, when analysed separately, three
systems were declining strongly with high certainty (allin the Indo-Pacific region) and
sevenwere declining strongly but with less certainty (mostly reptile and amphibian
groups). Accounting for extreme clusters fundamentally alters the interpretation of
global vertebrate trends and should be used to help to prioritize conservation efforts.

Rapid global change is threatening species acrossthe globe'. The quan-
tification of biodiversity trendsis important to assess whether current
investment is slowing or reversing declines, and to identify regions
and taxa of concern. Although distilling disparate population trends
intoasingle global index can focus attention on biodiversity trends™*,
simple metrics can distort the full picture.

Estimates of global biodiversity trends vary depending on their
data and mathematical model. The most apocalyptic models gather
extensive press coverage, even when based on controversial data (for
example, ‘biological annihilation®, which described trend estimates
based largely on expertopinion; or ‘insect Armageddon’, whichis based
ondatadisputed by the original collectors®). However, even analyses of
the best available data reach conflicting conclusions. An analysis of a
global dataset of abundance time series of vertebrates estimated that,

one populationdeclined by 99%. Evenif asecond populationincreased
50-fold or 393 populationsincreased by 1% (thatis, a large net increase),
ageometric mean would show a catastrophic 50% decline. Thus, a
geometric mean decline of 50% could arise from substantial, wide-
spread loss that is occurring across many populations (we term this the
‘catastrophic declines’ hypothesis) or from a few extremely declining
populations (we term this the ‘clustered declines’ hypothesis). Both
scenarios involve important conservation issues, but suggest vastly
different underlying problems and require different mitigation strate-
gies', thus distinguishing between them is of real-world importance.

We derive a Bayesian hierarchical mixture (BHM) model to distin-
guish between the catastrophicand cl d declines hypoth The
model statistically separates population trends into extreme declines,
typical trends and extreme increases (Fig. 1), while accounting for
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Our House Is Burning: Discrepancy in
Climate Change vs. Biodiversity
Coverage in the Media as Compared
to Scientific Literature

Pierre Legagneux ™, Nicolas Casajus', Kevin Cazelles', Clément Chevallier",

Marion Chevrinais’, Lorelei Guéry', Claire Jacquet'?, Mikael Jaffré’, Marie-José Naud',
Fanny Noisette’, Pascale Ropars ', Steve Vissault®, Philippe Archambault®, Joel Béty',
Dominique Berteaux ' and Dominique Gravel*

Département de Biologie, Chimie et Gographe, Uiniversité d Québec & Rimouski, Rimousk, OC, Canads, * Département
de Biologie, Faculté des Sciences, Université de Sherbrooke, Shertvooke, QC, Canada. * Département de Biologee,
Université Laval, Québec, QC, Canada

Scientists, policy makers, and journalists are three key, interconnected players involved in
prioritizing and implementing solutions to mitigate the consequences of anthropogenic
pressures on the environment. The way in which information is framed and expertise
is communicated by the media is crucial for political decisions and for the integrated
management of environmental issues. Here we present a comparative study of scientific
literature and press articles addressing climate change and biodiversity. We extensively
scrutinized the scientific literature, research funding, and press articles from the USA,
Canada, and United Kingdom addressing climate change and biodiversity issues
between 1991 and 2016. We found that media coverage of climate change was up
to eight times higher compared to biodiversity. This discrepancy could not be explained
by different scientific output between the two issues. Moreover, climate change media
coverage was often related to specific events whereas no such indication of a connection
was found in the case of biodiversity. An international communication strategy is urgentty
required to raise public awareness on biodiversity issues. We discussed several initiatives
that scientists could undertake to better communicate major discoveries to the public and
policy makers.

Keywords: science communication, biodiversity loss, research funding, public awareness, media coverage,
climate change
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2022 UN BIODIVERSITY CONFERENCE

COP15-CP/MOP10-NP/MOP4
Ecological Civiliza ilding a Shared Future for All Life on Earth
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HALVING THE FOOTPRINT OF
PRODUCTION AND CONSUMPTION
WILL PROVIDE MANY
OPPORTUNITIES

Jak z toho ven?
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Dalsi zdroje:

* Biodiversity strategy for 2030 https://environment.ec.europa.eu/strategy/biodiversity-
strategy-2030 _en

 EU Nature Restoration Law https://www.iucn.org/news/europe/202206/eu-nature-
restoration-law-a-boost-biodiversity-and-climate

« WWHEF: These are the biggest threats to the Earth's biodiversity
https://www.weforum.org/agenda/2020/11/wwf-living-planet-report-2020-biodiversity-
threat
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