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KLIMATICKE PODMINKY

e teploty v Evropé byly ve 20. stoleti nejvyssi od r. 1500
e srazky vykazuji komplexni a regionalni zmeény

e zmény frekvence a intenzity extrémnich uddlosti (narust u
vysokych teplot a srazek; pokles vyskytu studenych epizod)
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Figure |. Average sparial distribution of climatic types in Europe in 1961-1990.The patterns are based on the
Koppen climate classification and deduced from European monthly mean temperature and precipitation data
provided by the Climate Research Unit (CRU) at the University of East Anglia, UK (New et al. 2002, Mitchell
et al. 2003). For the classes, see below. ET: Cold snow climate (tundra); Df: Moist boreal snow climates, with
shorter (Dfc) or longer (Dfb) summers; Cf: Temperate wet-all-seasons climates, with shorter (Cfc) or longer
{Cfb) warm summers or hot (Cfa) summers; Cs: Temperate dry-summer climates, with long warm (Csb) or
hot (Cfa) summers; BS: Dry semiarid (steppe)
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ochlazeni a sucho eg—————3= zvyZeni teplot a sraZek

Vykyvy teploty v poslednich 20 tisiciletich odvozené z poméru 160 180 ve vrinych vzorcich v gron-
skem ledovcovém Stitu. Graf zachycuje stav od konce viselského pleniglacidlu pfes pozdni glacial

a holocen aZz do soucasnosti. Zvidsini pozornost zasluhuje vyrazné ochlazeni v mladém dryasu a jeho
nahlé ukondéeni mimorddné prudkym oteplenim na piechodu do podatecni faze holocénu — prebore-
alu. Dalsim vyznamnym jevem je nahlé kratkodobé ochlazeni na podatku klimatického optima holo-
cénu ke konci 7. tisicileti pf. Kr. — vykyv (event) 6,2 kyr BC cal. Projevy téchto oscilaci byly ve stredni
Evropé nepochybné znacné usmernény polohou vzledem k moli a horskym pdsmum, nehledé k obec-
nému poklesu oceanily a vzrustu kontinentality podnebi od severozapadu k jihovychodu; (sestaveno

z riznych prament) — srv. obr. na str. 19, 20 a 23.



KLIMATICKE PODMINKY

GRAS (HadCM3) SEDG (HadCM3) BAMBU (PCM) BAMBU (CSIRO2) BAMBU (HadCM3)

zimni (12-2)

TEPLOTA

letni (6-8)

Flgure | Winter (DecemberJanuary-February, above) and summer (une-July-August, below) temperature change ("C) for the ALARM scenarias by 2071-2100 relative to 1961-1990

GRAS (HadCM3) SEDG (HadCM3) BAMBU (PCM) BAMBU (CSIROZ) BAMBU (HadCM3)
zimni (12-2)

SRAZKY

letni (6-8)

Flgure 2, Winter (December-january-February, above) and summer (June-July-August, below) precipitation change (%) for the ALARM scenarios by 2071-2100 refative to 1961-1990,




DISTURBANCE A KLIMATICKE ZMENY.

 zmeny frekvence disturbanci, které se vyskytuji v ekosystémech
e prirozené (pozary, povodné, sesuvy)

 antropogenni (interakce klimatickych zmén se znecistéenim a
poskozenim prostredi)

e napt. ve Spanélsku lesni poZary dominuji ve formovani
krajinného razu nékterych regionu

e |ze oclekavat prodlouzeni obdobi pozari a také riziko lidského
zavinéni zalozeni pozaru se zvysi

e UK (upland peak district) — delsi vegetacni sezébna se muze
projevit vétsi rostlinnou biomasou dostupnou ke shoreni pfri
pravdépodobné sussich podminkach ZK (zmény klimatu)

e znacnym zdrojem nejistot je role lidi pri vzniku pozaru



VYSOKOHORSKE A POLARNI OBLASTI

u téchto oblasti je ocekavan nejvetsi ucinek zmén klimatu

zmeény biodiverzity, posuny hranice lesa a hranic biomu

Kaplan & New (2006) predikuji pfi zvyseni teploty o 2 °C zvyseni
rozlohy lesa v pasu 60-90°N o 55 % (3 mil. km?) a redukci rozlohy
tundry 042 %

v nekterych oblastech se zvysuje hloubka do které rozmrza a
opétovne zamrza permafrost

to ma ucinky na biodiverzitu i na biogeochemické procesy a
jejich zpétnou vazbu v atmosfére

sladkovodni ekosystémy: napr. pokles biodiverzity a produkce
jezer ve vyssich zemépisnych Sirkach; zvyseny prisun
rozpusSténého organického uhliku z terestrickych ekosystému se
zvysujici se produkci; zvySena teplota vody muze vést k invazi ryb
z teplejsich oblasti



VZTAHY BIODIVERZITY KE KLIMATU

metody vyzkumu: pozorovani, experimenty, modelovani
vyznamnymi procesy jsou fenologie a posuny arealu rozsireni

fenologie — nacasovani sezénnich prvkl Zivotnich cykld rostlin a
zivoCichl (ndrust a opad listi, kveteni u rostlin; doba migrace,
kladeni vajec, vyvojova stadia — larva, kukla, dospélec u
zivoCichl)

pod vlivem teploty, vlhkosti, svételnych podminek

nejstarsi dlouhodobé zaznamy: Evropa (1736-1947, Anglie, 20
druhd rostlin a Zivoc€icht); Japonsko (r. 801; kveteni tresni)



VZTAHY BIODIVERZITY KE KLIMATU

posuny arealu rozsireni

soucasné trendy zmeény klimatu otviraji moznosti expanze na
sever od puvodnich areall

nicméne v ramci zemepisné Sirky i nadmorské vysky jsou mozna
rozSireni i zuzeni
casto studovanymi skupinami jsou denni i nocni motyli, vazky

faktory: druhové specifické schopnosti sSireni, mira fragmentace
krajiny, antropogenni aktivity
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Figure 4. The pictures show the shrubland experimental site and a detail of one warming experimental ploc. Photos: M. Estiaree,

Leaf loss (g DW/28 days)

VZTAHY BIODIVERZITY KE KLIMATU - METODY

Experimenty

o
m

054

o o
] o S
el

o o
i

=]

n

1.249
1.04
0.8
0.6+
044
0.2

T T
S 10 15 20
Tamperatura (*C)

25

:lg
8

0.8+

0.74
06 <
054
049
03+
02+
0.1+

Leaf loss (mg DW/28 days) ©

o

1604

40+

Additional P effect (mg CHL m

10 1|5 2|0
Temperalure (“C)

Freshwater
Ecosystems

FWILLY BLACKWELL



VZTAHY BIODIVERZITY KE KLIMATU - METODY

Experimenty — mokrady
e denitrifikace

cunimlled ccn;jitians in thé Iaburé:tury. G}een bars represent incubation of
soils from warm locations (30 °C), blue bars from cold locations (15 *C) (mean
t+ SE, N = 8). DEA, denitrification enzyme activity.
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In conclusion, N-enrichment thus clearly stimulated N-O production under
both field and laboratory conditions, whereas a rise in temperature alone had
only a small effect. While the effect of N-enrichment confirms results of
previous studies (Velthof ef al. 1996), the lack of a temperature effect was
unexpected and might be explained by antagonistic effects of warming on the



PALEOEKOLOGICKE REKONSTRUKCE

recentni paleo-rekonstrukce

populace indikatorového taxonu

teplota
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VERTIKALNI DISTRIBUCE TAXONU
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PALEOEKOLOGICKE REKONSTRUKCE

obdobie N Sucasnost
odbor Paleoekologia i _'“ _' (Neo-)Ekologia
‘h
‘\.
zaznam Fosilny zaznam Archivne zdroje Recentne zaznamy
v pel, spory v’ sUpisy majetku v flory a fauny
v schranky rias a v" opisy postupov v vegetacné zapisy
jednobunkovcov v mapy a nakresy v letecké a
v ulity makkysov umelecké diela satelitné snimky
v zvysky kOrovcov v Ustna tradicia v o
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M (upraveno podle HEDL et SZABO, 2008).

Vladimir Kubov¢i



VLIV KLIMATICKYCH ZMEN NA BIODIVERZITU

e v ramci rozsahlych prostorovych skal klima ovlivhuje distribuci
organismu stejné tak i strukturu a procesy celych ekosystému

ADAPT, MOVE OR DIE

Cracking the Code of Biodiversity
Responses to Past Climate Change

DngesB * Fra Rodg z-Sanchez Lu a Orsini,” Erik de Boer,*
Roland Jans HI MI DrmeAFrdhm and Stephen T. Jackson®®*

V minulosti organismy reagovaly na zmény prostredi:

adaptaci
migraci
vymrenim



VLIV KLIMATICKYCH ZMEN NA BIODIVERZITU

e kapacita Sireni, genetickd diverzita, reprodukcni strategie, fenotypicka
plasticita, zmény velikosti populaci

e kapacita Sireni (dispersal capacity): aktivni-pasivni, divody Sireni, vliv na
jedince/populace/spolecenstva, limity, kvantifikace, antropogenni vlivy

e fenotypicka plasticita: schopnost jedincl s urcitym genotypem meénit
fyziologické, morfologické, anatomické, fenologické, behavioralni nebo jiné

vlastnosti (traits) jako reakci na zmeény prostredi (dalezitéjsi pro
nepohyblivé organismy — rostliny)

T Iy olution Cel ess
Cracking the Code of Biodiversity Highl_y _Variable
Responses to Past Climate Change Plasticity, strong
P . . . Genotype-by-
David Nogués-Bravo, Ha\c:scﬁﬂaﬂwzé‘;zcﬁ;}_p:;&'?m. I;n:sﬂz:&:;w_ - - o = )
e s No Plasticity Plasticity Environment
Interaction

Phenotypic plasticity is the ability of one genotype to

produce more than one phenotype when exposed to \

different environments. Each line here represents a = = B

genotype. Horizontal lines show that the phenotype is the i - \ —

same in different environments; slanted lines show that — —

there are different phenotypes in different environments, - - -

and thus indicate plasticity. Environment Environment Environment

Zdroj: Wikipedia



VLIV KLIMATICKYCH ZMEN NA BIODIVERZITU

e kambricka exploze
e vymirani na konci permu
e vymirani na konci kridy

Resurrection ecology: study of

traits and environmental responses of
past populations by hatching or
germination of dormant propagules

and culturing or cultivation of the
organisms.
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Procento vyhynulych fosilnich morskych taxon( (svisla osa) z celkového poctu taxont za
libovolny ¢asovy Usek (podélna osa).

Voldfichovd M., Mi hulka S., 2011. Masova vymirani v historii
Zemé. Vesmir 90: 564-568.



UCINKY NA UROVNI SYSTEMU

(TERESTRICKE SYSTEMY)

nearly three-quarters of the Mediterranean and temperate forests have
been converted by human activities, and 5 other of the 13 biomes analyzed
had undergone around 50% conversion

boreal forests and tundra, which are not suitable for agriculture, exist in a
non-human-modified condition, although they are already show significant
responses to climate change

projected rates of habitat modification suggest that over the coming
decades conversion will be concentrated in tropical and semi-tropical
forests and grasslands; areas that still harbor significant biodiversity and
that are crucial for ecosystem services such as water regulation, and food
and timber

Available online at www.sciencedirect.com
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Margaret Palmer®, Robert Scholes® and Tetsukazu Yahara'®



UCINKY NA UROVNI SYSTEMU

(MORSKE SYSTEMY)

marine ecosystems have suffered enormous losses over past generations

the synergistic effects of habitat destruction, overfishing, introduced
species, warming, acidification, toxins and massive runoff of nutrients are
transforming once complex systems like coral reefs and kelp forests into
monotonous level bottoms

clear and productive coastal seas with complex food webs topped by big
animals are being transformed into simplified, dominated by
microorganisms, often ecosystems with boom and bust cycles of toxic
dinoflagellate blooms, jelly fish, and disease

the principal ocean-derived ecosystem services used by humans including
tourism, fisheries, nursery habitats are therefore all compromised

benthic systems are important service players, providing food, bioactive
molecules, nutrient regeneration and supply to the photic zone, and
climate regulation

Available online at www.scisncediract.com
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Available online at www.sciencedirect.com

Biodiversity, climate change, and ecosystem services

UCINKY NA UROVNI SYSTEMU
(SLADKOVODN/ SYSTEMY) e opeeal o, oras Emauist,

Margaret Palmer®, Robert Scholes® and Tetsukazu Yahara'®

 freshwater systems (e.g. rivers) are one of the most altered ecosystem
types on earth

e optimized the capture of provisioning services of riparian systems—water,
energy, transportation, and food, and given less attention to other
ecosystem services such as carbon sequestration, temperature regulation,
water purification, erosion and flood control and cultural services

 worldwide, over half of all wetlands have been altered in the U.S. alone,
42% of the wadeable streams are impaired harboring very low biodiversity

e agriculture is the source of 60% of all pollution in U.S. lakes and rivers;
while in much of Europe municipal and industrial sources have contributed
pollutant loads to lakes and rivers

e the degree of alteration of river systems by humans is illustrated by the
fact that there are over 45 000 dams exceeding 15 m height that includes
half of the large river systems of the world



UCINKY NA UROVNI SYSTEMU

Available online at www.sciencediract.com
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the flow regime changes induced by dams alters the ecological diversity
and function of river systems as well as disrupting sediment flux and
thermal regimes, among other important physical factors driving
ecosystem functioning

the modification of flow regimes over such large parts of our rivers has
resulted in biotic homogenization of the fish biota of the world, fostered by
the introduction of fish species favored by the thermal and flow conditions
induced by dams



PRUTOKOVY REZIM A BIODIVERZITA

Principle 3
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Figure 9.11. The natural flow regime of a river influences aquatic biodiversity via several interrelated mechanisms that operate
over different spatial and temporal scales. There are four guiding principles regarding the influence of flow regimes on aquatic
biodiversity. Source: Bunn, S.E. and Arthington, A.H. 2002. Basic principles and ecological consequences of altered flow
regimes for aquatic biodiversity. Environmental Management 30(4): 492-507 ©Springer-Verlag GmbH & Co. KG. Reproduced

by permission



VYUZITI KRAJINY

(SLADKOVODNI SYSTEMY)
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ADAPTACE NA KLIMATICKE ZMENY

* makro-evoluéni divergence (10°-107 let) Responaes 1o Past Clmate Grance

Danid Moguée-Bravo,* Francisco Rodriguez-Sanchez.” Luisa Orsini,? Erk de Boer,!
Foland Jansson,” Helene Mordon,® Damien A. Fordham, " and Stephen T. Jackson™

e adaptivni evoluce (10°-10° let)
o fenotypové prizlisobeni (101— 103 let)

Adaptace mohou umoznit vyuziti novych nik:

napriklad adaptivni mutace u hemoglobinu mamuta srstnatého
umomoZnila vyuZziti chladnych oblasti ve vysokych nadmorskych
vyskdach béhem Pleistocénu.

Zdroj: Wikipedia

Recentni priklady mikroevoluce:
- zména zbarveni peri u sov jako reakce na teplejsi zimy
- adaptivni zmény doby kveteni brukvovitych v reakci na sucho

Adaptivni mikroevoluce a fenotypova plasticita
- procesy pomoci kterych reaguji populace na zmény klimatu
- analyzy ukazuji na vétsi vyznam fenotypové plasticity



ZMENA AREALU/MIGRACE

Cracking the Code of Biodiversity
Responses to Past Climate Change

Darid Moguss- Hrmo Frm Redriguez-Sénchaz” Lmsa Dtsru Erik de Boer*
Foland Jansson,” Helene Moron,® Damien A. Fordham, " Stephen T. Jackson™

e variable species-specific spatial trajectories, timing, and
migration rates, ranging from a few tens to a few thousand
m/year, with averages around 2.7 km/decade

1) climate change can improve suitability beyond the range
limit so that species may establish at formerly unsuitable
areas like higher latitudes or altitudes

2) climate change could foster colonisation of new areas in
several ways: enhanced fecundity of source populations
(thus increasing propagule pressure), increased
propensity to disperse or emigrate (particularly in
animals), or acceleration of dispersal processes



Z M E N A A R E A LU / M I G R AC E Cracking the Code of Biodiversity

Responses to Past Climate Change

Danid Mogués-B m rrmﬂmmzmr\e Lmsatxsn Erik de Boer*
Foland Jansson,” Halene Moron,* Damien A. Fordhal Stephan T. Jackson™**

e climate change can also enhance establishment of
propagules after arrival

e climate change could reduce the probability of the
extinction of leading edge populations, for instance due to
extreme climatic events



Cracking the Code of Biodiversity
Responses to Past Climate Change

Danid Mogués-B &-o ra»cmH&:lngue Sm:he Lusatxsn del:bef'
Ruoland Jansson,” Halene Morion, orcham, rﬂSeche . Jackson™

e when species cannot tolerate climate change in situ

e or colonize suitable habitat elsewhere quickly enough
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Trends in Ecology & Evolution

Figure |. Future Climate Forcing will Surpass those of the Previous Several Million Years [2]. Abbreviations:
Eo, Eocene, Hol, Holocene; Mi, Miocene, Ol, Oligocene, P, Palaeocene, Pli, Pliocene, Ple, Pleistocene.



VLIV KLIMATICKYCH ZMEN NA BIODIVERZITU
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VLIV KLIMATICKYCH ZMEN NA BIODIVERZITU
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SHRNUTI

klimatické zmeény spustily rozsahlé a vytrvalé
dopady na biologickou diverzitu, speciaci,
zmeny distribuce, lokalni adaptace a
vymirani

Cracking the Code of Biodiversity
Responses to Past Climate Change

Danid Moguée-Bravo,* Francisco Rodriguez-Sanchez.” Luisa Orsini,? Erk de Boer,!
Foland Jansson,” Helene Mordon,® Damien A. Fordham, " and Stephen T. Jackson™



S H R N U TII Cracking the Code of‘Biodiversity

Responses to Past Climate Change

Darid Moguee- Hrm Frm Hoclnguezmne Lmsa Dtsn Erik de Boer,"
Foland Jansson,” Helene Modon,® Damien A. Fordhal Stephan T. Jackson" ™

Jak dobre jsme schopni predikovat vymirani se soucasnymi daty?

slibnou cestou ke zlepSeni predpovedi biodiverzity jsou prostorove
explicitni mechanistické populacni modely, které zahrnuji vlastnosti druht
(morfologické, fyziologické, fenologické vlastnosti, evoluéni adaptivni
potencial, projevy chovani a interakce mezi druhy

tyto modely jsou vsak limitovany nizkou dostupnosti dat pro jejich kalibraci

potreba biologickych a paleobiologickych dat (regiony, pokryti klimatickych
a stresorovych gradient()

terénni studie, expedice, shirky biologického materialu



UCINKY KLIMATICKYCH ZMEN NA VAZKY.

predpoklady pro indikaci klimatickych zmeén

mobilni

zavisi na vodnich i terestrickych biotopech (reaguji na zmeény
biotopU a krajiny)

dobré znalosti o biologii a ekologii
atraktivni zivoCichové s dobrou determinovatelnosti

jejich rozsireni je studovano po delsi dobu



UCINKY KLIMATICKYCH ZMEN NA VAZKY.
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Figure |. Broad Scarlet or Scarlet Darter |
{Crocothemis erythraed, male) — maybe the best stud-

ied dragonfly species showing range expansion as a
result of climatic changes. Phoro: |. Ott.

Figure 2. Range expansion of Mediterranean and African Odonata in Europe — some examples.
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Crocothemis erythraea — prvni Spicka (tajiciho) ledovce

e od konce 70. let zaznamenano postupné Sireni Neméckem na
sever (2008 u severni hranice s Danskem)

VIV 7

e Sireni také v Nizozemi, Polsku, do Velké Britanie
e za pricinu je povazovano zvysovani teploty
e jdalSidruhy puvodné z oblasti Stredozemi se Sifi na sever

* www.libellules.org, www.sudenkorento.fi
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Neidonkorennet - Solisevien vetien lentavat jalckivet# Sami Karalainen
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zaznamy druhti ptivodné obyvajici Stredozemi

Table |. Damselfly and dragonfly species of Mediterranean origin showing clear northern range expansions in Europe compared to Askew (1988)

Em—.ies name ]R_znge expansion in = __ B
Coenagrion scitulum ' | France, Germany, Belgium, Luxemburg, also in the East, e.g. in the Czech Republic, new in the Netherlands m R
_Eryl:hrﬂmma_l'md;j B N-::lrl:h -eastern France, parts um_eﬂg:m northern and eastern Germany, new to Poland _- __ B
En ,-z.Hrmma viridulum _: _l_NDI‘ﬂ'I-Eﬁ‘StEI“ﬁ France and Nethe—rlﬁs nam German;.r new to :wed.;r:r] the“L-j-Kt_ 3 —_ B __ B

| Lestes barbarus e | Central parts of Europe, becoming more abundant, new to the Uk i~ T
Aeshna affinis | Northern France and Germany, Nemerlaﬂds new to the UK and Finland - .
T&shna mixta _ | UK up to the central parts, new to | Irefand, SwEdEn and Finland s — e

I_.;'-l_nax imperator B Tk up to the central parts and new to Scotland, also new to Ireland, Denmark ;_E\d Sweder o . o

! .f-';wx parr.i_mr'l_ope o R MNaorthern France, Belgium, Nemer;;ds northern Gemanyﬁ?‘ahnd new to UE;d Ir;ei_a:d = — __

[ Boy;rfu irene - » Morth-eastern parts of F1ance new_co Germany . S _ - — o —
Gamphus pufc.hEITus . Nnrthern and eastern parts of Germany also o Ausm:na __ T - - o
__ﬂégcrszrcr gurtisi e ! REdm:c-vered in Germany after more than 50 years T _ o - .
Iéo_c;:-ﬂremr's erythraea : | All central Europe, new-for the UK o . _ - _ y

| Sympetrum merrdfunafe All central Europe, up to northern GE!‘mHi'I)’ and Puland .
 Species name ll_ntias{ng tendency of mngrnﬁnnsﬁrwnsium, e.g. obsaned in = -
' Anax Ix ephippiger _ Germany also reproducing, and o and other central Eumpean countries

Sympetrum ft r':srrs:cu#.:mbn UK Irefand, northern France, Belglum Netherlands, Germary. Pclanri panl}f Inﬂlgﬁhnuq populations (second generation
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sireni druht pavodem z Afriky a Stredniho Vychodu
zmény arealu eurosibirskych druhii

o dfive se vyskytovaly jen v jiznim Spanélsku a stfedni Italii
 dnesijizni Francie, celé Spanélsko, postup Italii na sever

e pravdépodobné kombinace vice faktoru (zvySovani teplot rocni
primér/letni teploty, narust slune¢nych dntd, mirnéjsi zimy)

e zmeény zaznamenany i na biologii jednotlivych druhu: rychlejsi
vyvoj nymf, vice generaci v roce, delsi letova obdobi

e zatim nebyl dokumentovan zadny druh vazek ktery by se pod
vlivem zmeén klimatu Sifil na jih

e prvni poznatky o zmensSovani aredlu Eurosibifskych druhd,
druhy vresovist (vliv zmén udrovné hladiny, vysychdni, nardst
teploty)
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ohrozeni vysychanim biotopu (zmény srazkového rezimu)

Flygure 5, A water in cthe Palatinate in summer 2006, before drying out several mooreland species, like C. has- Figure 6. A small river (Vezzola) in Abruzzi Mountains (ltaly) in fall 2007, dried out for a long time.
Wbt and L dubia, were present with big populations. Photo: |, Ot Phota: ). Ot
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srovnani severni a jizni polokoule

vazky (Odonata) jako modelova skupina
ucinky klimatu na distribuci a ekologii druht vazek
rozdily mezi severni a jizni polokouli?

Sireni stredomotiskych druhli o stovky km béhem poslednich
20-30 let (britské ostrovy, Skandinavie)

v soucasné dobé dochazi ke kolonizaci jizni Evropy africkymi

("4 o/

odlisna situace v jizni Africe — klimatické limity (bottlenecks),
cykly (El Nifio)
mnohé savanové druhy jsou ekologicky oportunistické a

tolerantni k Siroké skale biotopﬁ/habitatﬁ (Van Huyssteen & Samways,
2009)



UCINKY KLIMATICKYCH ZMEN NA VAZKY.

srovnani severni a jizni polokoule

e geografické rozsSireni nékterych druhl se zmensuje v suchych
obdobich a nasledné oportunisticky expanduje béhem vlhcich
etap (Orthetrum robustum)

https://www.warwicktarboton.co.za/images/DF%20jpgs/113-Orthetrum-robustum-Kosi-Bay-CD14-5470.jpg
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srovnani severni a jizni polokoule

e vedle zmén v geografickém rozsifreni dochazi i k posunum v
ramci nadmorské vysky (narust diverzity i redukce horskych
citlivych druht)

e ztrata habitatl se specifickym teplotnim reZzimem a zvySovani
podilu habitatovych generalistU

e prinejmensim na jizni polokouli je slozité urcit jestli doslo ke
zvetseni rozsahu nadmorské vysky obyvaného danym druhem

e pricinami je ,pozadovy sum® prehistorickych zmén klimatu a
soucasna vyrazna cyklicnost klimatu — to muze prekryvat
lokalni dopady lidské Cinnosti
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srovnani severni a jizni polokoule

Zmény fenologie vazek

e driveéjsi vylet imag, zmeény voltinismu z univoltinnich na
bivoltinni v severnich zemich severni polokoule

e prodlouzeni sezdny letajicich dospélcu
e cCasem mozna de-synchronizace vyletu imag

* na jizni polokouli jsou opét tyto jevy vice maskovany
geografickou rozmanitosti a meziroCni variabilitou
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srovnani severni a jizni polokoule

vliv vysychani

e eliminace spolecenstev

e kratkodobé vysychani — zvyhodnéni druht s velkou schopnosti
kolonizace a kratkym vyvojovym cyklem (r-stratégové)

Figure |.Dri d t water body near Kaiserslautern (Germany) in 2006: once a habitat of the endangered
mo orefam:l spec Coe agriol hasH' tum. Pha J O
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srovnani severni a jizni polokoule
vliv invaznich druhu

e invazni druhy ryb a korysu (vazky potravou)

e invazni druhy pobreznich stromu v jizni Africe omezuji osidleni
vodniho télesa vazkami (zména chemismu vody, hlavni je ale
zastinéni

Figure 2. The parthenogenetic Crayfish Procambarus sp. — in Germany an alien species e.g. found in the
Palatinate — preying upen a dragonfly larva (Libeflula quadrimaculata). Photo: |, Ott
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srovnani severni a jizni polokoule

vliv invaznich druhu

Figure 5. Syncordulio venotor, a threatened endemic
Flgure 4, Shown here is a fully restored stream after alien pines had been removed. The recovery of the local odonate fauna has been remarkable, indicating how species which has benefited enormously from the
Winle populations can be restored o key threat has been addressed. Photo: M. |. Samways. removal of alien trees. Photo: M. |. Samways.
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srovnani severni a jizni polokoule

ohrozené druhy

e ohrozené biotopy (vresoviste, horské oblasti)
e druhy vyzadujici stabilni podminky (Uroven hladiny)

e malé populace, ploskova/nespojitda distribuce, izolované
populace



EXPANZE DO SEVERNEJSICH OBLASTI

(SEVERNI POLOKOULE)

e cesmina ostrolista (priklad chladem limitované rostliny) —
béhem poslednich desetileti doslo k rozSifeni arealu v
severnim Neémecku a jizni Skandinavii soucCasné se zvetsenlm
se jejiho potencialniho klimatického rozsireni ENEEEEEEYE '

e podobné rozsireni zaznamenano u vazek, ptaku, motylu

I/

e Sifici se druhy motylu jsou prevazné mobilni generalisté (bez
ohrozenti)

e zatimco druhy z Ccerveného seznamu vykazuji spise stacionarni
rozsireni



POSUN V RAMCI NADMORSKE VYSKY.

e buk lesni — v Katalansku: hustsi porosty pri horni hranici
vyskytu a také posun této hranice nahoru

e na nekterych vrcholech Alp bylo béhem 20. stoleti
zaznamenano zvyseni biodiverzity (rozSifeni taxonu z nizSich
poloh)



ZMENSENI AREALU

e stenoekni druhy (vlivem klimatickych podminek doslo k
naruseni specifickych podminek vyzadovanych pro zdarny
vyvoj (napfr. vymirani nékterych druht vazek v Némecku)



UCINKY KLIMATICKYCH VE STREDOZEMI

e pozorovani, experimenty, modelovani

e experiment nasledujici po pozarech (1994)

e manipulace s teplotou a srazkami (1998-2005)

e druhova bohatost a abundance kerové a stromové vegetace

e sucho a zvysena teplota snizily kompeticni schopnosti borovice
halepské vici prirozenym krovinam

 nasledné doslo ke zpomaleni rozsirovani stromové vegetace



UCINKY KLIMATICKYCH VE STREDOZEMI

vliv sucha a zvysené teploty na sukcesi/obnovu vegetace po pozaru

2 - Drought e Control 9 @~ Warming  -#~ Control e Drought  -® Warming -~ Control o &~ Drought @ Warming - Control
25 Tree - 3 Shrubs
1 1 T~ 7 '
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Figure 3. Mumber of species per 3-m transect in response ta drought and warming treatments in 1998 (pre-treatment year) and in the years of the experiment (1999-2005) in a Mediterranean shrubland recovering from a
fire in 1994. The patrern of relative abundances of fife-forms (shrubis, trees) during the seven-year study period in control, drought and warming treatments js also shown, Bars indicate the standard errors of the mean (n=3
lors means). Modified from Pefuelas ex al, (2007b) and Prieto et al, (2009).

Figure 4. The pictures show the shrubland experimental site and a detaifl of one warming experimental ploc. Photos: M. Estiarte,
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jezera v subpolarnich oblastech

Zooplankton Maere-

invertebrates

Macro-
invertebrates

)

Figure 3. Warming ac high lfacicudes means higher cemperature in lakes which permit invasion of less cold tolerant species. Pike invasion into a subarctic lake following a ten year period of Increasing water temperatures
(Bystrém et al. 2006) had dramatic consequences for existing char and stickleback populations with top-down effects on lower trophic levels. Temperature isolines were derived from regional data of annual air temperature
means for the periad 1961-1990 (Seurce: Vedin et al. 1995),

Zooplankton




UCINKY KLIMATICKYCH ZMEN V JEZERECH

Abiotické charakteristiky

e jezera jsou vyznamnym krajinnym prvkem polarnich,
subpolarnich a borealnich oblasti (az 10% plochy)

e zdroj potravin (ryby), rekreacni vyuziti, zdroj pitné vody

e prvazuji malé vodni utvary (<1 km?), nizkd produktivita a
dlouho zamrzla (6-9 mésicu)

e vliv teploty vzduchu na produktivitu a diverzitu v jezerech:

i/ terestrialni primarni produkce = export organického uhliku a
mineralnich zivin

ii/ doba zamrzlé hladiny



UCINKY KLIMATICKYCH ZMEN V JEZERECH

Produktivita

e studena, chudda na Ziviny a pruhledna jezera — extrémné nizka
produkce ve vodnim sloupci (az 90% primarni produkce je
vazano na bentické habitaty — povrch na ziviny bohatych
jemnych sedimentu)

e otepleni predstavuje prisun organickych latek zbarvujicich
vodni sloupec a s tim souvisejici pokles prostupnosti pro svétlo

e trofické sité se stavaji zavislymi na bakterialni organické hmote
napojené na allochtonni zdroj uhliku

e vysledkem je pokles produktivity v jezerech



UCINKY KLIMATICKYCH ZMEN V JEZERECH

Biodiverzita

v chladnych jezerech dominance bentickych trofickych siti
benticti bezobratli nejvyssim clankem tohoto subsystému
vrcholovymi konzumenty jsou ryby (siven)

v teplejsich podminkach se pri velkém prisunu organickeé
hmoty vyvijeji na dné spolecenstva tolerujici nizké koncentrace
kysliku (larvy pakomaru)

ryby vice vyuzivaji pelagickeé zdroje

teplota reguluje rozsireni jednotlivych druhu ryb

siven se prosadi v chladnych podminkach lépe nez napr. stika
nebo okoun (kterym se otevira prostor az pri zvyseni teploty)

invaze Stiky do ustalenych spolecenstev sivena a koljusky meéni
usporadani trofickych siti i relativni zastoupeni jednotlivych
druht



UCINKY KLIMATICKYCH ZMEN V JEZERECH

SOUHRN

e produktivita: zvysena terestricka produktivita = zvySeny prisun
organické hmoty

e zbarveni vody organickymi latkami = mensi prostupnost svétla
= mensi produkce v jezerech

e bakterialni rozklad allochtonni organické hmoty na ukor
primarni produkce = snizeni produkce

e zvysSeni teploty — migrace Stik (druhu s SirSi teplotni valenci,
které jsou jinak omezovany studenymi podminkami), které
nabouravaji potravni sité (siven, koljuska)
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Webinar 31. 10. od 10h s Tomasem Vrskou
Téma: Krize v lesnictvi v kontextu klimatické zmény

Zajima vas téma klimatické zmény, lesnictvi a jaké jsou vzajemné spojitosti?
Sledujte 31. fijna webinal on-line zde: hitps:/iyoutu be/ AEKNxRTHyXY

Priloha Velikost
vrska.jpg 220.26 KB
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e http://www.forumochranyprirody.cz/clanek-pro-odborniky/webinar-31-
10-0d-10h-s-tomasem-vrskou
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