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Abstract ; The impacts of climate change on net primary productivity ( NPP) and carbon budget ( NEP) of forest ecosystems
in Northeast China (38°43'N ~ 53°34'N, 115°37'E ~ 135°5’E) were simulated under present climate condition and
different climate scenarios using forest carbon budget model FORCCHN that based on growth process of individual trees.
The results showed that; from 1981 to 2002, the total amount of NPP in study area fluctuated between 0.27 and 0. 40 PgC

-1

, and the mean value was 0.34 PgC-a™'. The total soil respiration was from 0. 11 to 0.27 PgC-a™',and the mean
value was 0.19 PgC-a~". The total amount of NEP was from 0. 11 to 0. 18 PgC-a™'; The forest played a positive role in
absorbing carbon dioxide during past twenty years, and every year it absorbed 0. 15 Pg C carbon dioxide on average. NPP
and NEP were more sensitive to increase of air temperature than the change of precipitation; Synthesizing 20% increase in
precipitation and 3°Cincrease in temperature, NPP and NEP enhanced rapidly, and finally minimal changes were found

under scenarios of no change in air temperature and increase or no change in precipitation.
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Fig.1 The changes of mean annual precipitation and temperature in study area from 1980 to 2002
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Table 1 Climate scenarios used in the model

AR5 Code S E R Climate scenarios

TOPO WHTSMEE B Current climate condition

T3P0 H ¥R 3°C Daily temperature increased 3°C

TOP2 B EHSIRAZEFEFT RN 20% Daily average temperature unchanged and precipitation increased 20%

TOP-2 B EHSIBAZEFTER ) 20% Daily average temperature unchanged and precipitation decreased 20%

T3P2 H SR 3°CEMEIE NN 20% Daily average temperature increased 3°C and precipitation increased 20%

* T SR Air temperature , P [& i & Rainfall, " [7] the same below
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RARGHE LT N ERB G E A — 3, B2 B3 EASEE, AL RERTT , R MRS —t A4
P B EMTF 0.27 ~0.40 PgC-a ™ ZJH], FHHE 4 0. 34 PgC-a™' ,/NTF Fang™ FIFZMBE TG ELE
BARE—MA ) B BT H(0.4 ~0.64 PgC-a™ ), BT Potter 2% S8 iy thh J5 i i AE 17 2% AR A
W — T (A S5 0.25 PeC-a ™), N R BREBAE G — M E T 7124 50 PgC-a™ ) R4
ARG IR ZEAREE — M 7= ) 2 5 2RI 0. 68% 24
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ERT , IS — A 7= ) H 4 B %5 5 (TOPO) 340 0. 032 PgC-a™" 3N T 9.37% ; 7 ¥ SR Hn 3°C
H IR, P TR B30 20% (T3P2) 5B F, S B4 488 — ph AR 7= ) He M BT % R 3 hn 0. 037 PgC-a™' 3N T
10.99% , %% T3P0 TOP2 fER 4 FI3E N 17. 4% .92. 1% ;i H F3SBAZEREFHIE N 20% (TOP2 ) 284> 20%
(TOP -2) &8 T, EIE B — A 7= i B BB N A3 I FN PR, 155 245015 5 L3 im0 P4 ) i 55 A0
BN, BE5.72%Ff3.14% ,
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Hmik 411 gC-m>a™" 301 gC-m >a™" , PN E /3 HI 4 93.3 gC-m "a™"' 84.8 gC-m~a™' FRUEZ S HI N
84.8gC-m™* 42.2gC-m ™ ; MR AAE , /K3 1N (TOP2 ) Bk ('TOP -2) 3% X 4% s — Ak 7= R A IR
BN (F3E 6.9 gC-m ™ a™" ) BUEA (FX 4> 34.9 gC-m>a™)  FREZ 514 38.1 gC-m™>.69.9
gC-m ™, XULHAREK BRI R Fibka A R G B — Mt 7= iR B B /N TR TR B
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232 gC-m >a™" , EHHIME 4> H N 64.6 gC-m >a™"' 167.3 gC-m >a™" FRiEZDH K 27.0 gC-m>.27.7 gC

m " FIELEE AR , Pk 380 (TOP2 ) BRI (TOP -2 ) , £ X 4% & BRI SO 48 S 1R A2 B B 3 i (SE 34938 1. 6
gC-ma™") BRI CEEIEA 0.5 gCom™a™ )  FRMEZESIHIN 20.5 gC-m ™ 42.6 gC-m ™, X{HHAEE T
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ASCUARICH XA S5, FIR A SR & AW sl 1 B TR AE KSR B RN AES R AT
##] FORCCHN IR T T MRS MBRECFA AR SARE R T R AL X ZRARAE S R GG 58— A 7= ) Fsk
WIS BI RN, . BRALAE SR H : 1981 ~ 2002 4FHA R, Z X M E — A= B EMN T 0.27 ~
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Fig.4 Interannual variations of soil respiration
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