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ODKUD PRICHAZIM??2??

CzechGlobe

USTAV VYZKUMU GLOBALNI ZMENY
Akademie véd CR, v.v.i.

NOVE USTAVENY USTAV AKADEMIE VED FINANCOVANY Z
PROSTREDKU SF EU : program VaVP| - CENTRA EXCELENCE

PRIDELENA DOTACE : 850 mil Ké - EU
150 mil Ké - CR
ROCNI ROZPOCET: 350 mil K¢é

POCET ZAMESTNANCU : 320
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CzechGlobe: ZMENA JE VYZVA

CzechGlobe se zabyva
studiem dynamiky zmen
Zivotniho prostredi
v menicim se svete
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Odborne zamereni CzechGlobe

Problematika Globalni zmeény je ve své podstate velmi komplexni,
proto PREDMETEM VYZKUMNE CINNOSTI CzechGlobe jsou tfi segmenty:
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Lesni porosty
a uhlikovy cyklus
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Globalni uhlikovy cyklus
planety Zemé
Ize povazovat za
ZASADNI cyklus
biosféry

Tento cyklus je
VYRAZNE
DETERMINOVAN
ASIMILACNI AKTIVITOU
PRIMARNICH
PRODUCENTU
Zivotni procesy rostlin
jsou takto vyrazné
zapojeny do fungovani
globalniho ekosystému
a jsou tedy s globalni
Zménou vyrazné

propojeny
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mé COv =

ROSTLINY,KERE, RASY A LESNI POROSTY
ZVLAST, JE MOZNE POVAZOVAT ZA

OBROVSKOU PERMANENTNI
BIOLOGICKOU PUMPU"(MEGATUNY)

ATMOSFERICKEHO ‘€0, KTERY JE UKLADAN
DO BIOMASYA PUDY

‘ / ] RuBiSCO

BlOMASA » 5
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Lokalizace,
tzv. ,FOTOSYNTETICKE CO, PUMPY**

Thylakoid

Granum

|
Outer membrane

Inner membrane

tady je ta
PUMPAI!!
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O co v te fotosynteticke asimilaci CO, vlastne jde???

CO, jako anorganicky ,,Sutr* : O 3
v atmosféie FOTOSYNTEZA @ K

CO, jako organicky produkt
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" VYMENA CO, MEZI LESNIM
--------------- POROSTEM-A-ATMOSFEROU -

VVMENA ENERGIE |
A LATEK
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JAK TUTO VYMENU CO, MERIT????
»eddy — kovariancni“ technika

Realné umisténi mérici véZe v lesnim porostu
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ZAKLADNI VYBAVENI PRO EDDY-KOVARIACNI MERENI
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ZAKLADNI VYBAVENI PRO EDDY-KOVARIA
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STANOVENI VYDEJE UHLIKU Z PUDY A POVRCHU KMENE, VETVI

3?’*-‘ AUTOMATICKE MERENIVYDEJE CO,
Z PUDY
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ZAKLADNI VYSTUP

Pfijem CO, z porostu

15.6. 16.6. 17.6. 18.6. 19.6. 20.6.
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Zakladni parametry, které poskytuje technika, eddy-kovariance™

GPP [kgC ha™]
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Priklady lesnich ekosystemu, kde se trvale meri toky CO,
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NEP (kg C ha't) jednotlivych typu ekosystemu
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NEP (kg C ha™) jednotlivych typu ekosystemu

____________________________________ v.Ceske republice
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.................................. v.Ceske republice

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

NEP (kg C ha') jednotlivych typt ekosystemu

methan

NEP GPP Re Re/GPP
8 Na- 3 Na- 8 Na- o
forest 5000 | -19300 | 14300 74
grassland -20 -16 340 16 320 99.5
cropland | -4600 | -17200 | 12600 73
wetland 4300 | -16600 | 12300 74
LB 16600 | 16300 98
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Ustav vyzkumu globalni zmény AV CR, v.v.i.

Porovnani jehlicnateho a listnateho porostu

season |Te |PAR |Re NEP GPP

days oC |MJ a "™/ kg C ha-
spruce 240% 5.6 | 1660 6 437 21813
beech 166) 8| 1785 1590 21 971
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Ustav vyzkumu globalni zmény AV CR, v.v.i.

EEFECTY TYPU SOLARNI RADIACE

PPFD, pmol m? s™
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NEP under CLEAR, OVERCAST and CLOUDY day ( June-July)
Parenthesis: % of occurrence in the years 2006-2008

' C meden] CLEAR OVERCAST CLOUDY
FOREST 16.73 (20%) ?ngl/ ) gﬁz)
12.56 (20%) (73;‘/5) :26%
AGRO 13.73 (27%) 1(3-7*?,/?) 1(44-:;)
WETLAND 12.50 (34%) (2269°/?) 226343
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VLIV TYPU SLUNECNI RADIACE
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Hlubsi analyza sesonni dynamiky NEP

-------------------------- v-horském-smrkovém-porostu

2005 2006 2007
DORMANCY 117 121 139
GROWING SEASON 248 244 226

CARBON STORAGE days

CARBON EFFLUX days
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Uhlikoveé deponium: ekosystemove typy

Total : 1580 Gt C

®m Agriculture Tropical Forests
1% 13%

B Wetlands

[
8% Temperate

Forests

6%
O Tundra _~
10%
@ Desert B Boreal Forests
69 28%
“ O Tropical Savannas ;
@ Temperate 7%
Grasslands

1% . -
Source: Dixon et al. 1994, Schlesinger 1998
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Uhlikové deponium: vegetace

Total : 610 Gt C

O Tundra B Wetlands
2% 1%

@ Desert .
1% B Agriculture .
B Temperate 4% o Troplc:;;orests
Grasslands 2

9%

O Tropica
Savannas
10%

B Boreal Forests

o
18% Temperate

Forests
12%

Source: Dixon et al. 1994, Schlesinger 1998
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Mountain spruce

Agrosystem

Highland spruce




Wetland

Mountain spruce

Highland spruce

Grassland
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CONIFEROUS BROAD LEAVED

‘
ABOVE GROUND

ABOVE GROUND

TERRESTRIAL ECOSYSTEMS
BIOMASS



CCzechGlobe Global Change Research Centre AS CR, v. v. i.
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CARBON FORESTRY - systém péce o les
MAXIMALIZUJICi uloZeni uhliku v lese

O CO V SYSTEMU ,,CABRON FORESTRY ,, VLASTNE JDE?????

MINIMALIZOVAT ZTRATY uhliku

MAXIMALIZOVAT ZISKY unliku
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VLASTNI MANAGEMENT SYSTEMU ,, CARBON FORESTRY*“

Lesnické aktivity ovlivnujici uhlikove deponium

> PRIPRAVA STANOVISTE A VYSADBA
> PROBIRKA
> TEZBA



PRIPRAVA STANOVISTE
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PRIPRAVA STANOVISTE

Minimalizovat ztraty uhliku
z povrchu pudy!!!!
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PROBIRKA
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PROBIRKA - ZASADNI nastroj lesnika pro ovlivneni uhlikove

depozicni kapacity lesniho porostu

» REDUKCE listové plochy a poétu jedincul v porostu

» ZVYSENY prinik sluneéni
radiace do korunové vrstvy porostu

» STIMULACE fotosyntetickeé aktivity
spodnich korunovych vrstev i
zapojeni dalsich uhlikovych ,,,pump“

> Doéasné ZVYSENI respirace ptidy

» Docasna REDUKCE evapotranspirace porostu



CCzechGIobe

PROBIRKA - ZASADNI nastroj lesnika pro ovlivneni uhlikove

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

depozicni kapacity lesniho porostu
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PROBIRKA - ZASADNI nastroj lesnika pro ovlivneni uhlikove

depozicni kapacity lesniho porostu

)n absorption by the canopy

higher PAR input into lower crown parts
— higher production portion
of their photosynthesis

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00

Time [h] 20

11:00 12:00 13:00

e (]
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PROBIRKA - ZASADNI nastroj lesnika pro ovlivneni uhlikove

depozicni kapacity lesniho porostu

Vztah mezi porostnim LAI a rychlosti fotosyntetické asimilace porostu

12

ol ‘ RESPACING

& 1 CONTROL

SELECTIVE

CURRENT PRACTISE

Relative rate of photosynthesis

STRONG REDUCTION




7,5 A

6,5 1

55 1

4,5 A

(CzechGIobe Global Change Research Centre AS CR, v. v. i.

PROBIRKA - ZASADNI nastroj lesnika pro ovlivneni uhlikove

depozicni kapacity lesniho porostu

YEAR LA NEE
BEFORE 9,20 6,95
REALIZED THINNING 5,4 4,4
1-YEAR AFTER 6,5 5,1
2-YEAR AFTER 6,8 5,7
10-YEAR AFTER 8,75 6,42

Vyvoj LAl PRED a PO probirce

9,20 54 6,5 6,8 8,54

BEFORE thinning (tC/ha)
»above ground 21
»below ground 7.5
»Total 28.5

AFTER thinning (tC/ha
» above ground 12
»below ground 4

> Total 16
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PROBIRKA - ZASADNI nastroj lesnika pro ovlivneni uhlikove

depozicni kapacity lesniho porostu

ZMENY v roénich chodech tokut uhliku
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0
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-100
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TEZBA
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Tézba stromu a jejich transport- ZASADNI PRICINA V
VYRONU UHLIKU Z PUDY - stala vyzva pro vyvoj mechanizace
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Technologie pribliZovani dreva z porostu — opét vyrazné ovlivnéni vyronu z pudy
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Toky C v zavislosti na realizovaneé tezbe a zalesneéni
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Zmeény v obsahu pudniho uhliku
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Zmeny NEE v lesnim porostu v zavisloti na jeho veku

Heighi:~ %
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Chronosekvence vyvoje toku uhliku (NEE) v prabéhu vyvoje

porostu Sitka spruce a Qercus cerms

NEE (tC ha! yr-)
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SUCHO ROKU 2015
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Sucho v roce 2015
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10-ti leta sezdnni variabilita NEP
horsky smrkovy porost
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Vliv sucha ve vegetacni sezoné roku 2015 na NEP
beskydského smrkového prostu (vék 40 let)
--- porovndni k 8-letému priméru ---

STAV V ZARI 2015

= B-year mean
— year 2015
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Vliv sucha ve vegetacni sezoné roku 2015 na NEP
beskydského smrkového prostu (vék 40 let)

--- porovndni k 8-letému priméru ---
ROCNI.CHOD5

= O.year mean (2006 - 2014)
- year 2015
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Ustav vyzkumu globalni zmény AV CR, v.v.i.

Postupny vyvéj dopadu sucha na prijem uhliku v umélé smrciné
strednich poloh v roce 2015

o
— NEE (pmolm™s™) 3
Global radiation (Wm )
)
)
O
‘ D
)
’ <
/ o
=)
I
Mean Ms = 34 9% Mean Ms = 31.9% Mean Ms = 17 2%
Mean Ta=233°C Mean Ta=26.2°C Mean Ta=274°C
Sum NEE = 546 kg C ha ' day”’ Sum NEE = -36.8 kg C ha ' day”’ Sum NEE = 10.9 kg C ha ' day”’ =
o o o o o o o o o o o o o o o
=) =) =) =) o O ) =) =) o O =) =) =) )
o © &N =) < O © &N =) <+ & © &N =) <
— - [ - - [ - - o™
Ta NEE Carbon storage
°C kgC ha™ day_l/
August2013 23.3 -54.6
August2015 27.4 +10.9 |
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Toky uhliku
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Ustav vyzkumu globalni zmény AV CR, v.v.i.

GPP [kglC) ha~1 day-1)
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Porovnani hodnot NEP ve dnech sucha a kontrolnich dnech bez

sucha pro smrkovy a bukovy porost

NEE [hgichraiday|

Spruce forest Spruce forest
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NOVE METODY
SLEDOVANI
UHLIKOVE DEPOZICE
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LETECKY NOSIC ,,Lidka*:

Thermal imaging
spectroscopy

Laser scanning Visible and near infra-red

imaging spectroscopy
th*® *
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Mapa vyskytu fluorescencniho signalu ve smrkovem porostu

- mist, kde je aktivni fotosyntéeza a tedy prijem uhliku
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Airborne image (2.5m) fluorescence map (20m)
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PROC STALE PLATI
.,CLOVECE PRED LESEM POKLENI*



1 N2 OEMOUNIAINISRPRUCE TOrest:
PRODUEESOURNGNEGOWING.
SEASONUPOILOM OINSHO O XY ASEIN,

IT IS THE ANNUAL OXYGEN
CONSUMPTION OF 38
PERSONS



1 N2 0lAMOouUnNtainSPruUce 10rest:
CARIURESIO1 151 (c(05

IT IS THE SAME AMOUNT OF CO, AS A PRODUCTION OF CO, BY
YOUR CAR MOVING 2 AROUND THE gLOBE




Ishasomountainispruce
CAPITURE SOENR SNERENY Weller)
CONLENIAISIEGUAAONNAENGAONS
orzar cozlf




ITnaseifmountain ' SPruce iorestt VARORIZES during

SUnNny day: arounadei;40,0008LtErS 01 Waler:
THIS IS A COOLING EFFECT EQUALS TO THE OUTPUT

OF 120 REFRIGERATORSI!!!!
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" Presentované vysledky jsou vystupem badatelské prace tymu
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CZECHGLOBE PhD studium (konec roku 2014)

57 PhD studentu (10 zahranénich)
v prezenc¢ni €i kombinované formeé
(zaméstnanci CVG2)

Realizované PhD programsy

MENDELQOVA UNIVERZITA BRNO: ,, Aplikovana ekologie“ AF
,» EKologie lesa®“ LDF
,»Aplikovana bioklimatologie“ AF

JIHOCESKA UNIVERZITA: ,,» Krajinnd ekologie“ ZF
,, Biofyzika“ PFF

UNIVEWRZITA KARLOVA PRFAHA: ,,Klimatologie a meteorologie®“ MFF
,Geologie” PrF
,Humanni dimenze zmén prostredi“ FSS
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FINANCOVANI CZECHGLOBE
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[ EU RP, ESFRI, ESA]
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Co je Globalni zmena??
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Effect of drought during the vegetation season 2015 on the
net ecosystem production of the mountain adult spruce
stand --- comparison to 8-yeras mean ---



