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Abstract: Terrestrial net primary productivity (NPP) is an important component of the surface carbon cycle. In
order to deeply understand the effects of human activities on terrestrial ecosystem, it is very necessary to evaluate
the relative contributions of climatic fluctuation and land cover change to NPP variations. Based on the scenario
simulation method, the CASA (Carnegie-Ames-Stanford Approach) model was used to estimate actual vegetation
NPP of Guangdong Province in the year 2000, 2005 and 2010. The relative contribution of climate fluctuation and
land cover change to vegetation NPP change was also discussed. The results showed that there was significantly
positive correlation between solar radiation and NPP and significantly negative correlation between temperature

and NPP, precipitation is not a limiting factor in vegetation growth, the correlation between each climate factor
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with NPP displayed seasonal and regional difference. Under the constant climate conditions, the land cover
change caused an overall NPP gains and its relative contribution to NPP variations was similar to the urban
expansion pattern. Regional differences existed in the four eco-regions with the largest contribution in the Pearl
River Delta. Overall, the relative contribution of climatic fluctuation was more complex, which depended on the
fluctuation characteristics of climate factors and their correlations with NPP; other influence factors (urban heat
island, agricultural activities, gardens management and so on) existed some uncertainties and increased NPP as a
whole.
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Table 1 Correlation of seasonal annual mean NPP and climate factors in Guangdong Province

TRj AAF < 2% Simple correlation coefficient

fm#H < 2% Partial correlation coefficient

LSS

Impact factor B FE3 wE A% T 5F P2 wE AF ¥
Spring Summer Autumn Winter Full year Spring Summer Autumn Winter Full year
PN 034" 044" 039" 0217 037" 036" 0.32" 057" 0.64" 0.56"
Solar radiation " " ” " - - - . . -
R -0.18 —-0.52 -0.20 —-0.15 —-0.30 —-0.24 —0.43 —-0.59 -0.59 -0.53
Temperature Hk ok Hk * Hk *k ok ok *k ok
FE K —0.16 —-0.07 0.22 0.12 —0.09 0.15 0.12 0.07 -0.34 0.10
Precipitation
**: P<<0.01.

R 2 TAREAFRES XY NPP 55RE TR R KR

Table 2 Correlation of annual mean NPP in different eco-regions and climate factors in Guangdong Province

TR HLAE5C & %L Simple correlation coefficient

Al 2 ¥ Partial correlation coefficient

R T R X HehxX B=fX HEX R X HihX B=fIX HEX
Impact factor Nanling Yuezhong Pear River Yuenan Nanling Yuezhong Pear River Yuenan
region region Delta region region region Delta region

KPFHEEST Solar radiation 0.46™ 0.47" 037" 0.14” 0.38" 041" 0.57" 032"
SR Temperature —0.24" -0.55" -0.51" -0.16" —0.22" -0.51" -0.67" —0.45"
F%7K Precipitation 023" —0.02 023" —0.15" 0.32" 0.14” -0.08 021"

**: P<<0.01.
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IRREAR, Fihp e 2 R E SR EEN, 5
B 6 FERR MRS HRAR HE, S NPP AT RE 2
B AR MR IS T 43 SRR AR, T
B NPP [{452%, H TR f b, i 3 &
A IR T NPP. BEHh B3 i R i
B NPP #1254 0.028 Tg C, Z2“iBHHEM BRI
Wi, FEHLEE S ONARIIIEIN T 0.181 Tg C NPP. ITH
FH b % B AR /N, B AR B3 ) NPP 452k
0.001 Tg Co 52— IH & BUR 2, [m) At % 4

F 3 TTZRAE 2000-2005 4 - Hb 7 55 AR 6 R AL NPP AR {E(Tg C)

(0T FH Rt =3 B PR 7 1) T P R B, X
i YA I AT ER A PR SRR 0 A, DUE A
HHLLLS, BT #H i S A = A = AR, &R
NPP [#i2k. |7 4RE BAFE MR R, B
T P M 3¢ A NPP 512k 0.009 Tg C, Rk
AL N T 0.005 Tg C NPP. [A) Ak Hh 4 e (1) 3tk
R FBIEGUE, Wk =AXMREASE, @y H
BEENEZREMAF= D, HHoaiE,
W NPP W&AG 151 25 o B R0 AR FH 56 g4 23 51l
457 0.005 Tg C 1 0.068 Tg C NPP.

20052010 4, MHEAIE LT NPP $i i K,
e b7 o R AR SR T NPP RGN
iR A FH A% 434 B NPP #5125 2334 0.05 Tg C
F10.04 Tg Co #HhFEAREEA 380 1 0.063 Tg C NPP,

Table 3 NPP change corresponding with land cover change from 2000 to 2005 in Guangdong Province

2000

2005 A poigi! I 7 T i A F Js¥il

Forest Cropland Urban land Wetland Grassland Unused land Total

it Forest - 0.1814 0.0002 0.0052 0.0053 0.0678 0.2598
#Hh Cropland -0.0398 - —0.0001 —0.0001 0.0001 0.0007 -0.0393
Wi T Urban land -0.0272 -0.0284 - —0.0087 - -0.0003 —0.0646
it Wetland -0.0016 0.0003 - - - ~0.0003 -0.0016
T3t Grassland 0.0038 —0.0001 - - - - 0.0038
FFFAHL Unused land —0.0602 -0.0034 ~0.0009 -0.0005 - - -0.065
S Total —0.1250 0.1497 -0.0008 —0.0042 0.0055 0.0679 0.0931
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HA ORI N T 0.093 Tg C NPP, HEHidii
FHH AR /3 3355 T 0.025 Tg C F10.005 Tg C NPP,
Ir) BRI FH A 4 5 2 ) NPP ARAAN K. kT
FH 5358 RS NPP ik fe/b, {04 0.0002 Tg Co %
s ik E3hnT 0.011 Tg C NPP, Hirr, [E#ks

4 TTZRAE 2005-2010 4 - Hh A 15 AR 6 R NPP B 4E(Tg C)

HEHE N NPP 4 0.013 Tg C, a3 b ok
T 0.005 Tg C NPP. AL ITHA D, Hepk 3
BT 0.004 Tg C NPP. AFI HHb 467 R[] NPP 340
e A R R T, N 0.106 TgC, Ho,
95.26%K: [ A FH Hl [ PR Hb e 46t

Table 4 NPP change corresponding with land cover change from 2005 to 2010 in Guangdong Province

2005
2010 b S: M T F 1R Hiith A FH Hb syl
Forest Cropland Urban land Wetland Grassland Unused land Total
s Forest - 0.0933 - 0.0035 0.0037 0.1009 0.2014
#Hb Cropland —0.0495 - 0.0001 0.0133 - 0.0018 ~0.0343
I Urban land -0.0826 -0.0255 - -0.0054 0.0002 0.0028 -0.1105
i Wetland —0.0059 -0.0047 - - - 0.0002 -0.0104
Hilh Grassland -0.0017 0.0000 - - - 0.0003 —0.0014
KA Unused land -0.0396 —0.0002 - —0.0001 0.0000 - -0.0399
S0 Total -0.1793 0.0629 0.0001 0.0113 0.0039 0.1059 0.0048
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B NPP {352k, 2 X3 NPP & 2B 4810 i) & Z K 5
BRI, FEZA T 2R = A XD ) 3 T 3 5K 7%

5 RMENE . L SRR E R TR NPP AL RIS STk

T SR e 3 ANMES XN T NPP H, H
B XINRZ, MEIEXAMEF XY, H51
O R 5P K

A BN NPP AR AV 1 AH X STk 2o 0 (E, 78
2000-2005 EA1 2005-2010 4FFIAHRT TTHR LA 4 5]
9 50.91%1 33.58%, = EEHS A5 K F7E 20002005
F1 2010 FERIEBNFFE X H Y NPP IAHIGHEA K,
K FH#E S$HE 2000 4F B & =T 2005 1 2010 47,2010
FERRIRE T 2000 A1 2005 4. ASFEA A XS AR
Bl NPP 254 [ AH % DTk 22 S 980K, 2000-2005 4
PR =M X2 SRS R B R, 2005-2010 457
AR K AR R IR X, 2 B SR B % NPP A2
AR TTHRI N A%

Table 5 Relative contribution of climatic variability, LUCC and other factors to the NPP change in Guangdong Province

PN A B = B
o~ T JTRA WQIZ 4 X H=AX 4 X
. Guangdong Nanling Yuezhong Pear River Yuenan
Time Influence factor 2 . . .
Province region region Delta region
AFXS DTk B 2000-2005 - #h7E 545K Land cover change 0.31 0.53 0.62 3.4 2.01
Relative S AR E) Climate fluctuation ~77.05 -96.79 7336 7331 ~37.02
E;Igr::uzt)mn value H'ET Other factors 73.98 81.12 82.02 3.08 81.20
2005-2010 ;3178 5484k Land cover change 0.06 -0.75 0.57 ~1.89 2.08
SAEPE) Climate fluctuation -12.00 -33.77 -13.90 —1.48 43.54
HERHF Other factors 23.68 14.77 28.16 12.78 41.44
AR TTHR L) 2000-2005 ;3178 75484k Land cover change 0.20 0.30 0.40 4.26 1.68
Relat,i;e o SAESE Climate fluctuation 50.91 54.24 47.03 91.88 30.79
t; t t
?;3 ribution ratio H'BHF Other factors 48.88 45.46 52.57 3.87 67.54
2005-2010 -3 354 {k Land cover change 0.17 1.51 133 11.72 2.38
SfEP BN Climate fluctuation 33.58 68.52 32.61 9.17 50.01
HEHF Other factors 66.26 29.96 66.07 79.11 47.60
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