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1 Klimaticka zména
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rychlda zména stavu slozek klimatického systému (teplota vzduchu,

nelze vysvétlit prirozenou proménlivosti klimatu (stridani glaciald a

interglacialll, astronomické cykly Zemé, slunecni aktivita, ...)
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1 Klimaticka zména
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1 Klimaticka zména

Klimatické modely — jak funguji, co ocekavat, jak s nim pracovat

Newest IPCC Climate Models Vs. Climate Reality

Similar to older models, the ballyhooed CIMP5 versions fail also

Reprezentativni sméry vyvoje koncentraci (RCP)

4.5 T T T T T T T
——RCP 2.6 :
4f —RCP45 , Nizké emise (odborné nazyvany jako RCP 2,6) - znaci
~ RCP 6.0 - ‘Business As Usual’ (BAU1) , ’ , . e 4
8.5] — RCP 8.5 - ‘Business As Usual’ (8AU2) razantni omezeni vyvoje koncentrace sklenikového
gl =1t plynu oxidu uhli¢itého v nadchazejicich letech;
—— Observations - Global Temps
2.5 - r H v s v r ” r v
Nt models Stredni emise (RCP 4,5) - znaci tzv. pfechodny scénar

budouciho vyvoje, kdy emise nebudou strikiné omezeny,
ale zaroven bude regulovan jejich rust;

Temperature change relative to 1961-1990 [K]

05 Vysoké emise (RCP 8,5) - znaCi scénar s velmi
actualemp s wellbeowal modelpredictons vysokymi emisemi oxidu uhli¢itého v budoucich letech,
5 ] které nebudou nijak omezeny v budoucich letech.
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1 Klimaticka zména
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1 Klimaticka zména
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1 Klimaticka zména

Prototyp sucha — 2018
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2 Radiacni bilance

Rg — kratkovinné zareni

R, - dlouhovinné zafeni

Ry, - Cista radiace

G - tok tepla do pldy

L.E - wparné (latentni) teplo

H - zjevné (turbulentni) teplo

T¢— povrchova teplota

o — albedo

& — emisivita

o — Stefan-Boltzmannova konstanta
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2 Radiacni bilance

0-1000 W.m"
tok slunecni energie
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ODVODNENE POLE RYBNIK, LOUKA, LES,

KRAJINA S DOSTATKEM VODY

korny, Kvét (2004

Louky a lesy = evropska zemédélska
krajina (krajina otevienych poli)

Semiaridni krajina = stepi a sucha
krajina (Madarsko, Rumunsko,
Ukrajina)

spotreba tepla
na vypar vody (%)
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(

Bowentliv pomér =

zjevné teplo / latentni teplo
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2 Radiacni bilance

5,0

4,5 —Bowen(v pomér

mm Bily Kfiz — 860 m n.m. — 6,5 °C — 1246 mm
3 —
|
—2012
—2013
2012 2013 2014 2015 201 _ 20 14
rok
~ 3
O
5 2 \
o
>
= | I ll Iy 1
1
g |l\ H‘ ‘J \’ '
2 ( |
o
-1

I Il v v v vl vl IX X Xl Xl

mesic

11



(CzechGlobe Ustav vyzkumu globalni zmény AV CR, v. v. i.

—Boweniv pomér ' by ; « ;:. ‘ ’ ’-‘ '
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3 Vodni bilance
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3 Vodni bilance
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prum. rocni teplota ("C)

prum. VL-VIIL. teplota ("C)
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PLO 40: Moravskoslezské Beskydy
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prum. rocni rel. vihkost vzduchu (%)

prum. VL-VIIL. rel. vihkost vzduchu (%)

4 Sucho
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soil water potential (MPa)

soil water potential (MPa)
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4 Sucho
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5 Reakce lesnich drevin
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5 Reakce lesnich drevin — smrk
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5 Reakce lesnich drevin — smrk

Stres vs. produkce

Nevhodné podminky Vhodné podminky

Vitalita 2018 vs. nahodila
tézba 2019 v CR
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5 Reakce lesnich drevin — smrk

Annual precipitation (rmm)

300

1500

Field data in Europe (including absences)

400

300

200

Annual precipitation (cm)

100

5 =] 5 10 15 20

Annual average temperature (°C)

Ekologické podminky (limity) smrku

Q’JzechGlobe Ustav vyzkumu globalni zmény AV CR, v. v. i.

Tropical
rainforest

Tropical
seasonal
forest/
savanna

Temperate
seasonal forest

Voodland/
shrubland

grasslandf Subtropical
desert

erate
Temp cold gesert

T T T T
0 10 20 30

Average annual temperature (°C)

Klimatické podminky v CR (2050)

22



5 Reakce lesnich direvin — transpirace

(vodni provoz)
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Tok vody ve kmeni (transpirace) =
praduchova vodivost x gradient

vodnich potencialt (tlak()

Vo . (AWP — SWP)
st " h

V/t —transpiracni tok (kg.s?, m3.s%)
S —vodiva plocha béle (m?)

AWP — vodni potencidl vzduchu (Pa)
SWP — vodni potencial pudy (Pa)

h  —vyska stromu (m)
k  —praduchova vodivost (m2.Pal.s?)
n —koeficient (-)
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5 Reakce lesnich drevin

Normal period Prediction
1950-2000 2070-2100

[ other spp.
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[ oaknl
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. . . - . . 3 ) ) . Figure 2 | Potential range of major tree species in Europe for scenario A1B, CLM/ECHAMS5—moderate warming (2070-2100). The size (area) of the
Figure 1| Potential range of major tree species in Europe for the climate normal period (1950-2000). The size (area) of the pictures, showing typical pictures, showing typical aspects of forests dominated by the modelled

aspects.of forests dominated l?y the modelled spsjmes, approximately corresponds to the share of the total area in the climate normal period (birch <3% (2071-2100; birch ~0.3%, not depicted).
not depicted). For an explanation of the tree species groups, see Methods.

species, approxi corrt ds to the share of the total area in A1B

Hanewinkel et al. 2013

26



Annual precipitation (cm)

5 Reakce lesnich drevin —

2010

smrk

(CzechGlobe Ustav vyzkumu globalni zmény AV CR, v. v. i.
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Woodward, F. I., Lomas, M. R., & Kelly, C. K. (2004). Global climate and the distribution of plant biomes. Philosophical Transactions of
the Royal Society of London. Series B: Biological Sciences, 359(1450), 1465-1476.
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D: 1400 m asl
150 m asl

5 Reakce lesnich drevin

Letokruhova analyza

buk borovice smrk
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D: 1400 m as!
150 m asl

5 Reakce lesnich drevin

http://dendronet.cz

Prirust na vycetni kruhové plose

BAI (mm2)

) 1990 — 2010
IS * * konstatni pfirdst
- VKP

2010 - 2021

* pokles prirGstu VKP
e smrk=-55%

* borovice=-25%

* buk=-20%
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Quercus petraea
? EPinus sylvestris
[ ]

druh dfeviny

Pinus uncinata
Pinus nigra
Pinus cembra
Qurcus robur

uercus pubescens
Quercus cerris
Sorbus aria

Sorbus aucuparia
Acer campestre
Castanea sativa
UImus minor
Sorbus torminalis

Tilia cordata

Acer pseudoplatanus
Carpinus betulus
Betula pendula
Malus sylvestris
Populus tremula
Acer platanoides
Sorbus domestica
Tilia platyphilos
Ulmus glabra

Fraxinus excelsior

bies alba
agus sylvatica

arix decidua
Populus alba
Prunus padus

Uil cl
[piceasbies ]
pbelUld pupbe E
Alnus incana

Alnus glutinosa
Populus nigra

Salix alba

Salix fragilis

tolerance stinu

dospélé

mladé

citlivost na

sucho (dospély) mhz na jafe mrazv zimé

velmi hodné
hodné

stiedné

malo

velmi malo
extrémné malo

Leuschner, Ellenberg 2017
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BAI (%)

Annual precipitation (cm)

@® MENDELU
@ Lesnicka
@ a dievar
@ fakulta

AGENTURA OCHRANY
PRIRODY A KRAJINY
CESKE REPUBLIKY

v

(CzechGlobe Ustav vyzkumu globdalni zmény AV CR, v. v. i.

Management lest v chranénych
uzemich zatizenych kirovcovou
kalamitou — prilezitost ke zméné

Cervenohorské sedlo

ska

Klimaticka zmeéna — co nas v lese

ceka a (mozna) nemine

Petr Horacek

6.10. 2022
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