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Abstract: Based on data of the precipitation , temperature and cloud cover of 25 stations in Hangzhou Bay
region and the global annual volume fraction of CO, from 1971 to 2006, the annual vegetation net primary
productivity ( ANPP) is simulated by the LPJ model ( Lund-Potsdam-Jena dynamic global vegetation
model) . The temporal and spatial characters of the ANPP in the region are analyzed and the driving
factors of ANPP are further investigated. Results show that: 1) The average increasing rate of ANPP is
1.524 3 g *m™ > * a’ in the whole region. However , ANPP spatially show different increasing rates
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from 1971 to 2006 , with the significant rate in the north of Jiaxing and the east of Shaoxing. 2) The
multiple linear regression analysis shows that there is a close relationship between cloud cover and
ANPP with — 0. 517 5 partial correlation coefficient. However, the correlation between ANPP and
temperature ( precipitation) is inconspicuous. Response of ANPP to climate change shows a certain
geographical distribution for the different hydro-thermal conditions. 3) In the whole region around
Hangzhou Bay , the average trends caused by decline of temperature , increase of precipitation , reduc—
tion of cloud cover and enhancement of volume fraction of CO, are — 0. 081 3, -0.017 1,0. 760
1,and 0.8673 ¢ m™2 + a %, and their attributions to the change of ANPP are - 5.18% , -
1.09% ,48.38% and 55. 21% , respectively. Therefore , the changes of volume fraction of CO, and
cloud cover play important roles to affect the change of ANPP , however, change of precipitation has
little action to the ANNP.
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Ge( 30T, 19805 J& ) AR, 1997) o fili AR B )
2% A= 77 J7( Net Primary Productivity, NPP) 38 1) 2 4%
A A A B ()R B AR b BT AR A L T4
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Fig.1 The weather stations in the region around Hangzhou Bay
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al. ,2005; Koca et al. ,2006; H7 #45:,2007)
1.4 MRAERRE

55, FIH] LPY A5 AP H A% 3t 1) 8 SR AR 1 1Y
#H NPP I 45wl i) ANPP; 43 A7 4> XA B AN-
PP (s AL #h. SR, F AR 5% B4 ( spline func—
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FEAR, s ) S Bk 51 AR) L sk ZE U ( 1993) L Fh
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M VT 4R X ANPP /Y 36 a SERIME > 5 N
570.463 0. 537.457 6. 546.347 2.555.093 5 flI
552.0948 g e m > *a'. HE 2a W LLEI, TEWS
VM DX, T T B % T ANPP B 28 B 8 /) i Dk
I BT ZRALEB ANPP A7 AE — A HH X FAH X (570
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ANPP JEAS LB H 26 [ 0 A RS AL, RELA 4R %61 5
AFCH T B 52 5 4t X 2531 1 i o) G 2 i 336 1 o 3
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AR B KBS T T Y e B T Y 5 M X ) A N, 2
YT ks X, f ANPP 55

F1 19712006 FZXT HMT EXT TRTERAEEREHE ANPP [E5 ANPP EHER

Table 1 Natural vegetation ANPP in different periods and ANPP trend in Jiaxing , Hangzhou, Shaoxing, Ningbo and the region a—
round Hangzhou Bay from 1971 to 2006
ANPP FYyfE/(g+m 2 «a™") 1971—2006 4= ANPP 75 {k,
ek 1971—1980 4 1981—1990 4= 1991—2000 4 2001—2006 4= 1971—2006 4 #aH/(gem?ea?)
E A 541.204 5 571.279 0 589. 164 8 586. 637 2 570.463 0 +1.485 4
LR 519.743 2 524.346 6 549. 624 4 569. 1550 537.457 6 +1.717 8
4T 517.021 4 536.778 8 569. 528 6 572.5350 546.347 2 +2.080 8
TP 541.891 7 549.703 4 560.359 1 577.303 8 555.093 5 +1.000 0
22X 530.559 8 545.196 7 565.999 9 576.308 4 552.094 8 +1.5243

F LA T AU T AT T 4

577.303 8.576.308 4 g * m > = a”'. 1971—2006 4E47

DAR[RIAEARHY ANPP (B W] UL, 5% 24T ANPP £z

KAE(589.164 8 g » m ™7« a™') HIFALE 1991—2000
SRS BT VR4 T I T 2K ANPP (i K (E
P PAE 2001—2006 4F, 4351134 569. 155 0.572. 535 0

ST ANPP 36K HE R, N 2.0808 g em 2 = a2
W) ANPP 8 KRS/, 2710000 g« m ™ a7 4
PSR AN 1.5243 g em ™ +a ™%

13 J 19712006 4F55 24111 LI T 324110

PHTR ANPP/(g-m+a”')
5183
N 5125
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% 30°N- Beis
P
o — w— k)
29°N : . 0102040 60 80
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06 28
08 30
M " 1.0 :-
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Fig.2 Distributions of (a) 36-yr average ANPP and ( b) ANPP trend in the region around Hangzhou
Bay from 1971 to 2006
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BT G AL S R L T SR
W, M T R S X TR AR S i % Tl
ARHRAL 28 24T 2R R B 7 BT PR Y _E T A
XN BARE , BEE AL, FRHTHIE Hu X Y

ANPP S W58 ), (238 R A7 — 2 09 b Bl
2555, 18 B AP R M I 22 e ) EEFE PR SR
U 3 K B T ) 7 725 Ak AT — 2 ) bl 25 5
2.3 1971—2006 FE&EFERMTHEX B
1 ANPP & Tk ®mE 355 1

252 S 1971—2006 4F AT V5 b X 4 4S50
KR8t adse. FTLAA I, 42 X 45 T IR EE 1R
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B/N(0.036 6 °C + a™') . 36 a [d], & X KL
-0.721 7 mm * a”' (R EG BRETTAN AU
WA T m YR T REGR, HE0 08
~1.3938.-1.298 0, -1.600 8 mm * a™'s 4[X.
& IR R [ B s, e 5 24 W4
DL /N B B HR A ) - 0.001 1 a”ty
-0.0009 a™'; &R ALK -0.0007 a '

() ik CO, AR %05 g ANPP
SIERRARIC(0.120 7) , BB CO, RFR > %Y
BT AR 5 W CO, #4706 E
YERL, I B8 Z2 A Bk , AT AEASAE e NPP 341

=3 4ANEFS5HEE ANPP HRHEXZHEEHERE
Table 3

Partial correlation coefficients between the four fac—

tors and ANPP, and the multiple correlation coeffi-

36 a [, CO, AERMELLL 1,569 x 10 a ™ iy ki 43 clents
i, FLi i T 0. 001 {5 HE ¥y i VA 6« LI B WK aR 00 HHIGER
x2 19712006 4 4 A HMEFHITHEE FXTT -0.0589 0.1629 -0.3798" 0.1361  0.474 3"
Table 2 The trends of the four influencing factors from 1971 BT -0.0813 0.0135 -0.6093" 0.2061  0.662 2"
to 2006 0T -0.0253 0.1470 -0.5914Y 0.1473  0.656 1"
) M/ [k / =il CO, B EL THH  0.0315 0.1453 -0.6097" 0.0476  0.653 9V
i ca”’) (mm-a’!) a”! (107621 4X -0.0149 0.0929 -0.5175Y 0.1207  0.591 5V
i 0.048 7Y 1.4057  -0.001 1" 1.569" TE: 1) FAliE T 0. 05 5 B B PR
BT 0.0377Y -1.3938  -0.000 4 1.569"
g 0.0366"  -1.2980  -0.0009" 1.569" 2.4 1971—2006 FEEZEFXIHmMiTitX B4R E
FUWH 0.0516)  -1.6008  —0.0003 1.569" # ANPP 2544 B9 T ik
2K 0.0437)  —0.7217  ~0.0007 1. 569" T4 /TR NFEAG A ANPP 22 4L

T 1) FoRilid 7 0. 05 {5 Y B E AR

AR SCHUR F 22 76 01 UE 53 BT 9 7735 20 B SR S
HiIXAEAE ANPP XF i B B K =1 CO, AR FR 434k
FIMAR K FR e 223 4T 4 NHF 58 ANPP (1)
TRAE G RECRE A OC R ATLAE L 7E 4 B+
LA T X S ANPP B A OGo6 R i
T ), A OB OC R B - 0.517 5,58 T
0.05 {FRE) BBV . RHEFLG, B 5 = & 0%
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