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Based on the BIOME-BGC model and field-measured productivity data, a modeling study was
conducted and tested to estimate the dynamic changes of net primary productivity ( NPP) of Larix olgensis
forest ecosystem in Wangqing Forestry Bureau, Jilin Province in northeastern China during the period of
1980-2013. The response of NPP to regional climate change and the dynamics of NPP under the SRES
A2 and B2 scenarios were explored. The resulis were shown as follows; 1) the model-simulated NPPs
were in accordance with the field-measured productivity, suggesting a successful modeling of NPP
patterns by the BIOME-BGC model. 2) The mean NPP of L. olgensis was 477. 74 g/ (m’+a) , fluctuating
between 286. 60 and 566.27 g/(m’ - a) during 1980-2013. 3) There was a significant correlation
between the NPP of L. olgensis forest ecosystem and annual precipitation. Under the SRES A2 and B2
scenarios, the NPP would have a positive response to the increase of annual precipitation. The
temperature would have a stronger effect than the precipitation. The elevated CO, would benefit the
increase of NPP.
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Tab.1 Survey of L. olgensis stands

Bt 5 213 TR i Mo FHEHIARALK Soil mechanical composition/% 3¢ 1 9k & K K
Plot No.  Elevation/m Area/hm’ Age/a  Stand density/ (tree-hm~2) b Sand ¥yki Silt HKL Clay  Soil moisture content/%
1 760 0.078 50 452 39 37 24 27.7
2 660 0.250 48 372 41 37 22 24.2
3 640 0.203 48 415 38 39 23 24.3

®2 KBEEM#A BIOME-BGC A S H
Tab.2  Ecophysiological values of L. olgensis used to parameterize BIOME-BGC

289 Classification S5 Parameter {4 Value
55 4048 & 5 28 Leaf and fine root turnover 0. 5012
AR HIETR T AR 2R Live wood turnover 0.70
Yearly turnover and mortality BARAYIFET R Whole plant mortality 0. 005
KEFET-# Fire mortality 0
B A AR 5 A A9 BR ML EE New fine root carbon to new leaf carbon allocation 1.0t
) B 2E 50t A AYRR S BC HE New stem carbon to new leaf carbon allocation 2,203
TSy L B A
Carbon allocation BAEA B 25 BT A 5T 2 2 Bk 43 L EE New  live wood carbon to new total wood 0 101
carbon allocation
HIAR 5 25 AR /3L L Coarse root carbon to stem carbon allocation 0.23013
3R L Leaf carbon to nitrogen ratio 25. gl14]
" I R AE 75 MUK A L Litter carbon to nitrogen ratio 111. 9“5‘1
Garbon to nitrogen ratio YRR L Fine root carbon to nitrogen ratio 42. 0»‘5_
T SEABRA LL Live wood carbon to nitrogen ratio 42,0015
HiEARBR & H Dead wood carbon to nitrogen ratio 44010
AR P 5 43 R 5 BT o LE A8 Fine root labile proportion/% 34
AR P74k Z BT LA Fine root cellulose proportion/ % 44
SRR g ERMARRZE AR BER BT 4 A Fine root lignin proportion/% 22
L3l M H RS T 5 A R R BT i FE B Leaf litter labile proportion/ % 39017]
Allocation of labile, cellulose I A&y P £F 4L 3 T 15 LU A5] Leaf litter cellulose proportion/% 44017
and lignin I J A 949 T AR BT 2 BT o FL A4S Leaf litter lignin proportion/% 17
HiFEA P L 4E R BT i HAB] Dead wood cellulose proportion/% 71
FBEA H A ST Z T 15 HA5] Dead wood lignin proportion/% 29
Ho M1 AR Specific leaf area/ (m? <kg ') 8.2
R H AR S PR TR L ALl sided to projected leaf area index ratio 2.6
5 RS R A 5 B A= - B T AR L B8] Shaded to sunlit specific leaf area ratio 2.0
Parameter of leaf and canopy TR Z U (£EK) Daily water interception coefficient 0. 045
T A %Y Light extinction coefficient 0.51
Rubisco &7 5 M H & & L Fraction of leaf nitrogen in Rubisco 3.3
RS LS Maximum stomatal conductance/(m-s ") 0.002 2018
F K2 FJ¥ Cuticular conductance/ (m-s™!) 0. 000 06
S KB E 2 1525 % Boundary layer conductance/(m-s ") 0.09
Conductance, water potential “WILIFURAE/ NI} 7K 3¢ Leaf water potential at initial g,,,,, reduction/KPa ~700
and VPD SALTE LM A K3 Leaf water potential at final g, reduction/KPa ~2600
SALFF RS/ N KK H 25 Vapor pressure deficit at initial g, reduction/Pa 800L 18]

SILTE 2 A B AN K IR R 22 Vapor pressure deficit at final g, reduction/Pa 32000'8!
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JETFE 3.8 C, KEMI N 5% 5 B2 HERUH 56 F,
CO, MK THi 28 524 wmol/mol , i 15 3.4 C,

W FE e N 8% , DL 1961—1990 4F #H [a] < 45 25 4k,
FEEUE 4y BB, 2041—2070 4F 18] 7 SRES A2
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Tab.3 Climate change scenarios for different combinations

HE i =

Emission scenarios

AR

Climate change scenarios

CO, i

CO, concentration

R Rk

Temperature Precipitation

COTOPO A7AE Unchange A7AE Unchange AN7E Unchange
A2 620 pwmol/mol A Unchange A Unchange
Crior B2 524 pmol/mol ANAE Unchange AN7E Unchange
A2 A7AE Unchange +3.8%C AN7E Unchange
CoTiro B2 AAE Unchange +3.4%C AN Unchange
A2 A% Unchange A7E Unchange +5%
cotot B2 A7 Unchange A7 Unchange +8%
) A2 AAE Unchange +3.8C +5%
onr B2 ANAE Unchange +3.4%C +8%
A2 620 wmol/mol +3.8C A% Unchange
G B2 524 pmol/mol +3.4%C 7§ Unchange
i A2 620 pmol/mol A Unchange +5%
e B2 524 pmol/mol ANAE Unchange +8%
A2 620 pmol/mol +3.8%C +5%
et B2 524 wmol/mol +3.4C +8%
3 #RE500 SO0 1 Sample plot 1
2~ 2700F o f£Hh2 Sample plot 2
g A fERE3 Sample plol 3 .
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Fig.1 Comparisons between the L. olgensis forest NPP simulated by

BIOME-BGC model and the measured data in three sample plots
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Fig.2 Inter-annual change of the L. olgensis forest simulated NPP and the measured data in three sample plots during the period of 1988—2010
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Fig.3 Inter-annual variations in mean temperature and precipitation

anomaly in the study area during the period of 1980—2013
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Fig.4 Inter-annual variations in the mean simulated NPP of
L. olgensis forest based on BIOME-BGC model in three
sample plots during the period of 1980—2013
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Fig.5 Relationship of simulated NPP by BIOME-BGC with annual precipitation and annual average temperature in L. olgensis forest of the study area
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Fig. 6  Correlation of simulated NPP of L. olgensis forest with

monthly precipitation and monthly average temperature
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