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Abstract; Based on the 1954-2009 daily meteorological data of Tiantong region, and using Zhou
Guangsheng’ s net primary productivity (NPP) model, this paper studied the recent 60 years cli-
mate change pattern and its effects on the NPP of evergreen broad-leaved forest in the region. In
recent 60 years, the monthly average values of air temperature, precipitation, and reference
evaportranspiration (ET,) in the region had an obvious increase in July and August, and the
annual mean air temperature, precipitation, and ET, increased significantly ( P<0.001). The
NPP of the evergreen broad-leaved forest in 56 years was averagely 12.196 t - hm™ + a™', and
increased significantly in recent 60 years ( P<0.0001). In the future, if the air temperature
increased by 2 °C and the precipitation increased by 20% , the NPP of the evergreen broad-
leaved forest in the region would be increased by 15.9% ; if the air temperature increased by
2 °C2. 1 and the precipitation decreased by 20% , the NPP would be decreased by 4. 9% ; and
if the air temperature increased by 2 “C and the precipitation was unchanged, the NPP would be

2

increased by 5.5% . Annual average precipitation, ET,, and air temperature were the main
meteorological factors affecting the NPP of evergreen broad-leaved forest in the region.

Key words: global change; evergreen broad-leaved forest; net primary productivity ; precipitati-
on; air temperature ; reference evaportranspiration.
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it /B 25 R e 5 U R GE A EAE AR B Y
ARG A R A A R G AR ZE Rl A
SSRGS RKARGEZ WG 5 Y FBAS it b &
PR AR M M W) A2 77 ) (net primary
productivity , NPP) J&Fi £ (5 A7 49) 5137 Fisf 8] 1557 T
R P A A HIL T 4 Jo et 2 B AT % ] 7 R
S CO, BYRE ST, A B3 Bl b e 5 Rtk Y 17%) i 2 [A
(J7HK5 2 ,2000) , [6) i 2 PE A0 AR S R GE 4 A )
RERY SR bR . B 4 BRAZ A 0 fin ) 0l B Uik
FIPXTRRIE BV (14 % WLt 22, T S 4% 112 ol
L IRASA XA B NPP 114 52 0 [5) 7230 @ in =0, F 9 3R
W, o R LR U281 T B SR NPP 20
Jin#a#Y ( Nemani et al. ,2003; Grosso et al. ,2008) .
FEE N AR Z2 2738 RIS [R) A5 B ) v [ A8 90 NPP
AT TAGE. ARG AR R A2 AL 575 NPP AT
T R RR BT, 1996 5 75K 25,2000 5 49 43
FR5F,2003 ; fa 55 45,2005 ; 2 95 T 5, 2007 ), [F]A,
P FRAE e AR DX, BT AL A8 T R 5 T
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R H L XA SRAE DI B SR bR, Ak T v
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1.1 WFFRIXARAL

ST XA F WL R EARMAE S RS H KB HMRE
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W AR TRV L B DX, A4 A I 18 1) 7 I A s 2
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1.2 WOk
1.2.1 S ZZEWE ET, WitE S EZEHE
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0.408A(R, - G) +vy T4 273U2(e5 -e;)
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(1)
A ET, HZEH0E (mm - d7) ;A SR AR
RIEM R BIA (kPa - °C71) R, Mot 2 K BH ¥
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SR T AR Y R AT A A (R M R K BT B
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EXP( - /9.87 +5.25 x RDI) (2)
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NPP = RDI’ x
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PER = PET/r = BT x 58.93/r (4)

BT = Y, 1/365 = T/12 (5)
X, NPPO A R OME B R SR
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it (mm) ; PER HAEATREZEHOR ; PET A4 F] e 75 1K
i (mm) ;BT AR AYRE (°C) 50 KT 0 C
/NF 30 CHIH PR (°C) ;T KT 0 C/hF 30 C
A B CC)
1.2.3  FRAMEARESREE RS TR
TAHL (GCM) X CO, Wk BEAR 3% F5 v ] R Bl it AN
R K AR A 0 | oA ofe S A Ak B mT BB I B2 R
(FRICIESE ,1997) »

A TS AR RRIE N 2 ¢ AERE K =N
20% ;

B AR ARG N 2 C AR K = b
20% ;

C 5 ARG 2 °C AR K A,

2 HRE5HM

2.1 AFEMERAEE bR A AR R

HI I 1 AT, 20 42 90 AEAR LUE , Kl B R
B ET, WA FYEET7-8 AR F7, AT
K IRF A Y ET, 78 90 4ELIHT, 78 7 A ik,
90 4EAR LU W I PAE 8 A (K 1a FIE 1C) ., 90
AEARRIT, H V- 357 ok TR o Sk XL 28, e 4 J01) HE LA
6 HF19 F,90 ARG, A8 4k o B il 26, Wi i 30
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& 2 ) 1,56 4F R, K 3 HiL X A AR 2
AERETN M ET, LI AR B3 (P<0.001) ,
H 10 4EAEHRAM 514 0.3 °C 61,5 F127. 6 mm;4EA]
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60 4EAR A (E I, 1964 4F (1) PER {EH =, M 0.97,
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Fig.1 Changes of monthly average values for air tempera-
ture (a), precipitation (b) and ET,(c) in the different
years
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NPP (1) 748 S5 22 B0ORbR M 7 22 B/, 4F Bs I 3l 8570
(F 1), NPP 555 M F 1 HH M B v A1, NPP
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600 —_— Table 1 Temporal NPP change of natural vegetation in
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Fig.2 Annual trends of air temperature (a) , precipitation
(b), ET,(c), and PER (d)

AR NPP 19 22 S50, 2 A 4k uli 4 & () NPP
25BN, TS B BE 7 AR B3 (r=0. 954,

*2 NPP5RKETFHHEXREH

M BRRME R/ME
(t+hm™ (t+hm™? (t+hm>
ca)y  ealy  eah)
1950s 11.884 12.598 10.872 1.159 0.703  0.059

1960s 11.472  12.568 10.273 1.223 0.787  0.069
1970s 11.946  13.134 10.772 1.219 0.735 0.062
1980s 12.022  12.766 11.092 1.151 0.634 0.053
1990s 12.651 14.573 10.945 1.331 1.083 0.086
2000s 13.075 13.721 12.594 1.089 0.392  0.030
BOFY 12.196 14.573 10.273

F=141.839,P<0.0001) .
2.4 KKEBRARXT ET, F1 NPP AU

L 2000-2009 45 6] i) NPP #4{# >4 H Fifh, Lk CO,
¥4 3 Fhel AE 0y S AR fL T R ok NPP AR 1k
(F3), 3R 3 AT, A R B (IR T
2 °C, BT = 3N 20% ) K NPP & H R 3 i
15.9% ,B {5 B T AV (IREFHE 2 °C, PR it
I/ 20% ) K NPP %5 H His/b 4. 9% ,C 1 5t (IR EE
FHEr 2 °C BRI A ) Kl NPP B HATHE N 5. 5%

Table 2 Correlation coefficient of NPP and meteorological factors

KEHTF e T IR R Rl ET, H MR H 5 A NPP
L 0.568** 0.525** 0.309 " 0.819** -0.407** -0.635** 0.527**
e e L 0.287* 0.208 0.484** -0.253 -0.508 " * 0.329*
I IR 0.192 0.534** -0.411** -0.477" " 0.302*
R Rl 0.446 " * -0.403** -0. 099 0.971"*
ET, -0.839 "~ -0.607 " * 0.604**
EREHIN R 0.354* —0.462**
AT T -0. 248

* P<0.05; * * P<0.01,
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Table 3 NPP under present and the global warming caused by doubled CO, in Tiantong region

3 BT r PET PER NPP NPP 74§
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H e 17.4 1577 1028 0. 652 13.075 0

Al 19. 4 1892 1146 0.582 15.151 15.9

B 5t 19.4 1261 1146 0. 873 12. 430 -4.9

C 5 19.4 1577 1146 0. 698 13.798 5.5
e < BERXIK ET, 2 T RGBT REE R A (Axel,
Ty 2000 ; Michael & Graham 2002 ; 22 #4825 2005 ; Xu et
E oy al. ,2006) , L1 EHH 45 (2005 ) XTI IR 40 4
ol R RS B2 R A, R e TR R
Q%”' 12933631 BRI, B M I S A 3 B AT TR, LA B 3
el r=0954 VBRI DI 75 Ak, 5222 ( New et al.

10+ - .
K N> P<0.0001 1999) . Ji4b, Rl iy 5 Bk o ok X3 5 /1
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Fig.4 Comparison of NPP values estimated by meteoro-
logical data from Tiantong meteorological station and
Yinzhou meteorological station during 1995-2009
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