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Biome-BGCMuSo - opcenito

Official website:http://nimbus.elte.hu/bbagc/

Precipitation SASTAVNICE ES (pools):

o, ] — Atmosfera
Pressure . ' H.'U f—“,U Evapotr arspk ation
oficit Radiation Co;' + | (Transpration) (Evaporation) ! €1
And : (Uptake) | 7~~~ e —— ope
Temperatre _ —_ H,O (Gublmation) - BI IJ ka
H — —

co, ;
7 A(Ios's)( /’;(o“;:mmn ~~~~~ — Tlo
= s PROCESI ES (fluxes):

— Fotosinteza

— Alokacija
— Respiracija
— Dekompozicija
— Evapotranspiracija
e Procesni model - — FiksacijaN
— Kruzenje C, NiH,0

— okolisni pogonitelji (temperatura, suncevo zracenje,
vlaga zraka, oborine, depozicijaN,...)

Strategija prilagodbe klimatskim promjenama - Radionica br. 4/10: SUMARSTVO, Ministarstvo poljoprivrede, Zagreb, 07.12.2016. g. ept,'sa


http://nimbus.elte.hu/bbgc/

@ Marjanovi¢ & Ostrogovi¢ Sever: Modeliranje produktivnosti ekosustava biogeokemijskim modelom Biome-BGCMuSo u uvjetima promijenjene klime ... ."‘ﬁ‘ hl‘zz

,,,,,,,,,,,,,,,,,,,,,,,,,

Biome-BGCMuSo - unaprjedenje

e Multi Soil layer profile (MuSo) s
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Biome-BGCMuSo - unaprjedenje

e Multi Soil layer profile (MuSo)
- 7 slojeva
- vertikalno kretanje vode
(difuzija i perkolacija)
- podzemna voda
- kvazisaturacija — omoguceno
otjecanje vode
e Gospodarenje (prorjede)

— Intenzitet i dinamika
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Biome-BGCMuSo - unaprjedenje

e Multi Soil layer profile (MuSo)
- 7 slojeva
- vertikalno kretanje vode
(difuzija i perkolacija)
- podzemna voda
- kvazisaturacija — omoguceno
otjecanje vode
* Gospodarenje (prorjede)
— Intenzitet i dinamika
e susni stres
— intenzitet mortaliteta
— kriticni prag udjela vode u tlu
— Kriticni broj susnih dana
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Biome-BGCMuSo - unaprjedenje

e Multi Soil layer profile (MuSo) — o e

- 7 slojeva

- vertikalno kretanje vode
(difuzija i perkolacija)

- podzemna voda

- kvazisaturacija — omoguceno
otjecanje vode

* Gospodarenje (prorjede)
— Intenzitet i dinamika
e susni stres
— intenzitet mortaliteta
— kriticni prag udjela vode u tlu
— Kriticni broj susnih dana

e denitrifikacija (... i fiksacija N)
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EKOFIZIOLOSKI PARAMETRI

VRIJEDNOST (MJ) OPIS PARAMETRA

[Ecophvs 0AK (PIETSCH_2085) MuSod

1 (flag) biome type flag (1 = WOODY @ = NOH-WOODY)

@ (flag) woody type flag (1 = EVERGREEN & = DECIDUOUS)

i (flag) photosyn. type flag (1 = C3 PSN © = C4 PSN)

-] (flag) phenclogy flag (1 = MODEL PHENOLOGY @ = USER-SPECIFIED PHENOLOGY)
1 dh(flag) ql@ flag (1 = tesperature dependent q1@ value; 8= constans ql@ value)
1 *dh(flag) acclimation flag (1 = acclimation @ = no acclimation)

1 dh(flag) €02 conductance reduction flag (8: no effect, 1: multi

1 *dh(flag) soil hydrological calculation method (@: Richards, 1:

@ dh{int) discretization level of SWC calculatien (@: low, 1: medium, 2: high)
-] dh(flag) soil temperature calculation method (@: Zheng, 1: DSSAT)

-] *(yday) yearday to start new growth (when phenclogy flag = @)

318 *{yday) yearday to end litterfall (when phenclegy flag = 8)

8.38 *P(prop.) transfer growth period as fraction of growing season

@.38 *P(prop.) litterfall as fraction of growing season

5 dh{Celsius) base temperature

1888 dh(Celsius) growing degree day for start of fruit allecation

2358 dh(Celsius) growing degree day for start of leaf senescence (8: no l:iyes)
1.@ P(1/yr) annual leaf and fine root turnover fraction

8.7  P(l/yr) annual live wood turnover fraction

8.82 *P(1/yr) annual whole-plant mortality fraction

2.08 *P(1/yr) annual fire mortality fraction

08.95 *P{ratio) (ALLOCATION) new fine reot C : new leaf C

.14 *dh(ratio)(ALLOCATION) new fruit ¢ : leaf ¢ (»@: yes, 8: no)

8.8 dhiratic) (ALLOCATION) soft stem ¢ : leaf ¢ (38: yes, 8: no)

1.42  *P(ratio)(ALLOCATION) new woody stem C : new leaf €

@.16 P{ratic) (ALLOCATION) new live wood € : new total wood C

©9.26 P{ratio) (ALLOCATION) new croot C : new stes C

9.58 P(prop.) (ALLOCATION) current growth proportion

24.5  *P(kgC/kgh) C:N of leaves

47.5 *P(kgC/kgh) C:N of leaf litter, after retranslecatien

43, *P(kgC/kgh) C:N of fine roots

33, “dh(kgC/kgh) €:N of fruit

) dh{kgC/kgh) C:N of soft stem

73.5  P(kgC/kgh) C:N of live wood

451 P(kgC/kgN) C:N of dead wood

8.28  P(DIM) leaf litter labile properticn

@.56 P(DIM) leaf litter cellulose proportion

.34 P(DIM) fine root labile proportion

@.44  P(DIM) fine root cellulose proportion

8.38 *dh(DIM) fruit litter labile proportion

@.29 *dh(DIM) fruit litter cellulose proportion

8.88 dh(DIM) soft stem litter labile properticn

@.88 dh(DIM) soft stem litter cellulose proportion

@.75 P(DIM) dead wood cellulose proportion

8.038 P(1/LAI/d) canopy water interception coefficient

@.54 P({DIM) canopy light extinction coefficient

2.@ P(DIM) all-sided to projected leaf area ratio

34.5 P(m2/kgC) canopy average specific leaf area (projected area baszis)
2.9 P(DIM) ratio of shaded SLA:sunlit SLA

@.088 P(DIM) fraction of leaf N in Rubisco

@.88 dh(DIM) fraction of leaf N in PEP Carboxylase

9.8824 P(mfs) maximum stosatal conductance (projected area basis)

8.20086 P(m/s) cuticular conductance (projected area basis)

8.885 P(m/s) boundary layer conductance (projected area basis)

8.9 *dh(prop) relative SWC (prop. to FC) to calc. soil moisture lisit 1 (-9999: not used)
8.985 *dhiprop) relative SWC (prop. to SAT) to cale. soil moisture limit 2 (-9999: not used)

-9999 dh(prop) relative PSI (prop. te
-9999 dh(prop) relative PSI (prop. to

FC) to calc. soil moisture limit 1 (-9999: not used)
SAT) teo calc. soil moisture limit 2 (-9999: not used)

LIT.IZVOR
oshovnhe postavke
modela

Field observations (H. Marjanovié)
Field observations (H. Marjanovif)
149 doy
241 doy

parametri specificni za
pojedini ekosustav

— Omijeri alokacije C

Field observation (H. Marjanovié)
Personal assasment

Ostregovié, 2013

Ostregovié, 2013

Ostrogovid, 2013

Seletkovid, 2803

Marjanovid, LAB

Gordon and Jackson 2008, Zadworny et al. 2015
Toscano and Cimine, 2013

— C/N u pojedinim
sastavnicama

Toscano and Cimine, 20813
Toscano and Cimine, 2813

— kemijski sastav
pojedinih sastavnica

— mortalitet uslijed
susnog stresa

Heavy clay soil, optimal soil moisture condition belew FC
Heavy clay soil, stress due to excess water starts before SAT

20a P(Pa) wvapor pressure deficit: start of conductance reduction

2558 P{Pa)} wapor pressure deficit: complete conductance reduction . L ol o . . e
.01 dh(prop.) senescence mortality coefficient of aboveground plant material Personal assasment _— e n Itrl I a CI a I I SaCI a
@.81 dh{prop.) senescence mortality coefficient of belowground plant material Personal assasment

@8.825 *dh(prop.) senescence mortality coefficient of leaf (after maturity) Field observatiens of litterfall dynasics (app 48 days)

@.81 dhiprop.) turnover rate of wilted standing biomass to litter

.05 dh(prop.) turnover rate of cut-down non-woody bicmass to litter

.81 (prop.) N denitrification propertion

@.82 *dh(prop.) bulk N denitrification proportion (WET) Personal assasment

2.81  dhiprop.) bulk N denitrification proportion (DRY)

8.1 (prop.) M mobilen proportion

9.8836 *(kgN/m2/yr) sysbiotic+asymbiotic fixation of N N fix rate in pure Alnus sp. stand is 8.81 - 8.82 kgh/m2/yr, average 8.815 (Binkley et al. 1994). Voluse share (%) of Alnus on eddy site is around 24X (Marjanovié et al 2011).
@.9 *dh{prop.) ratic of the storage and the actual peol mortalitay due to t A pti that 18% of harvested trees resprouts into coppice (Alnus, Carpinus)

8.5 dh(prop.) critical value of soil stress coefficient

98  *dh(days) critical nusber of stress days after which senescence mortality is complete Personal assasment

1.@ *(m) maximum depth of rooting zone Personal assasment

3.67 (DIM) root distribution parameter

8.5 (prop.) maturity coefficient

8.3 (prop.) growth resp per unit of € grown

4.9 (DIM) ¢ parameter of DSSAT TSOIL estimation FURTHER ARE MODEL CODE PARAMETERS,

@.4 *(kgC/kgh/d) maintenance respiration in kgC/day per kg of tizsue N Cannell and Thornley 2808
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Biome-BGCMuSo vs. originalni model

s & 8
:

L

o
L

GPP (gC m” day™)

o

* measured
— modelled original
modelled MuSo

Tahble #: Quantitative model evaluation of simulation for deciduous broad-leaved forest for the Jastrebarsko forest
sijie using different error metrics, OFIG means the original Biome-BGC, while MuSe refers to the BBGCAuS0, See

text for the definition on the error metrics.

R? 7/~ RMSE \  NRAMSE NSE 7/~ BIAS

ORIG | MuSo || ORIG | MuSe || ORIG | MuSe | ORIG | MuSe ||ORIG | MuSe

GPP | 084 | 084 || 367 | 177 || 273 131 | 013 | 074 || 227 | 033
TER | 081 0.83 15 131 174 | 144 | 051 | 059 || 213 | 082
SWC | 083 | 067 ||011* | 008 | 27.1* | 212 | 006* | 042 ||-008% | 002
NPP | 099 | 099 [\2409 | 703 J 303 890 003 | 091 |\2203 | 523 J

" SWC simulated by the criginal Biome-BGC represents constant value within the entire root zone

Hidy, D., Barcza, Z., Marjanovié, H., Ostrogovic Sever, M. Z., Dobor, L., Gelybo, G., Fodor, N., Pintér, K., Churkina, G., Running, S., Thornton, P,,
Bellocchi, G., Haszpra, L., Horvdth, F., Suyker, A., Nagy, Z.: Terrestrial Ecosystem Process Model Biome-BGCMuSo: Summary of improvements

and new modeling possibilities, Geosci. Model Dev. Discuss., 2016.
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PREDIKCIJE
- primjer sume hrasta luznjaka -

e 2015.-2100. (spin-up 1900.-1999.)

* meteo data
— FORESEE baza (http://nimbus.elte.hu/FORESEE/map query/index.html)
— 1951.-2014. — prosla i sadasnja klima

— 2015.-2100. —rezultat 10 regionalnih klimatskih modela (ispravljenih za
pristranost)

e CO2

— Mauna Loa Observatorij (http://www.esrl.noaa.gov/gmd/obop/mlo/) i
Etheridge i dr. 1998 (http://cdiac.ornl.gov/trends/co2/lawdome.html)

— A1B emisijski scenarij (IPCC 2000)

e gospodarenje: sadasnje = buduée (15% V/10 g.), ophodnja 140 g.
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REZULTATI — promjena klime
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REZULTATI — utjecaj na Sumski ekosustav

NET PRIMARY PRODUCTIVITY (NPP) NPP = GPP — Ra

70 -

gg: —NPP (climate models) + 1.96*SE .

55 —NPP (current climate) Neto prl_marna .
¥ 50 roduktivhost (NPP) je
E 45 J
° 49 razlika izmedu ukupne
E ] asimilacije (GPP) i
5 s iracije biljaka (R
s respiracije biljaka (Ra
% 15 -

10 -

5 -

0 \ T T \ \ T T

s § 8 8 8 § § 82 4 2 8 5 5 8 8 g & 8
Soil C stocks - zalihe SOIL CARBON STOCKS
ugljika u tlu 120 71

ﬁ*‘é —s0il_C (climate models) £ 1.96*SE

. : 3 | —soll_C t climat
Smanjenje zaliha i} ﬁg _ soil_C (current climate)
predstavlja E 108
oslobadanje C iz tla 2 03 IM

’ : LTLLTTTTTIT 1717 T T

dekompoziciju mrtve o5 | ' HHTIITTT
organske tvari tla vl IR I R AN N N N B
(Rh).
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REZULTATI — utjecaj na ponor ugljika

[kg C m-2]

NEE_cumm

1
N

-10

-12

-14

NET ECOSYSTEM EXCHANGE - NEE

(CARBON SINK )

- 2100

Ponor ugljika (NEE) je razlika izmedu
neto primarne produkcije (NPP) i

dekompozicije mrtve organske tvari (Rh)

(Tp] (@) (Tp] (@] L o (Tp] o L o L o (Tp] (@] Tp] o Ty
—i o d o o < <t Tp] np] (s} (s} I~ M~ 0] [=.0] (0)] (o))
(@] (@] (@] (@] (@] o (@] (@] (@] (@] (@] o (@] (@] o (@] (@]
o (o] (] (] (o] (o] o (o] o (o] (o] (o] (] o (o] (] o
i [ [ | | | [ [ [ [ [ [ | [ | [ |
S
3y -NEE = NPP - Rh
| | =NEE (climate models) + 1.96*SE
—NEE (current climate)
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ZAKLJUCAK

e uocen negativan trend ponora ugljika u luznjakovim Ssumama u
uvjetima promijenjene klime u razdoblju 2015. — 2100. godine

Uzrok - negativan trend produktivnosti (u manjoj mjeri)
pozitivan trend oslobadanja ugljika iz tla (u ve¢oj mjeri)

e Za predikcije na podrucju Citave RH potrebna parametrizacija
modela za ostale ekosustave (moguca iz literature), ali za
validaciju sa potrebni terenski podaci.
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