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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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Fig. 2 Design flow chart of CASA model
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2000 to 2010
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Table 1 Correlation of seasonal annual mean NPP and climate factors in Guangdong Province

fij B =< A% Simple correlation coefficient

iAo £ ¥ Partial correlation coefficient

ST

Impact factor  FF e wE KF e e ez wE KF I~
Spring Summer Autumn Winter Full year Spring Summer Autumn Winter Full year
yNEET ) 0.34™ 0.44™ 0.39™ 0.21™ 0.37" 0.36™ 0.32" 0.57" 0.64™ 0.56™
Solar radiation

i -0.18" -0.52" -0.20" -0.15™ -0.30" -0.24 -0.43™ -0.59" -0.59" -0.53"
Temperature

LN -0.16™ -0.07"" 0.22" 0.12" -0.09™ 0.15™ 0.12" 0.07" —-0.34™ 0.10™
Precipitation
**: P<0.01.

%2 JTRAANFR XM NPP 5 RE T MK R

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

fA] BLFH 9C R $L Simple correlation coefficient

WA R %L Partial correlation coefficient

AP HIIR X WX B B X HIUR X WK BRI X
Impact factor Nanling Yuezhong Pear River Yuenan Nanling Yuezhong Pear River Yuenan
region region Delta region region region Delta region

KPH#EESS Solar radiation 0.46™ 047" 037" 0.14™ 0.38™ 041" 0.57" 0.32"
Kl Temperature —-0.24" —-0.55" -0.51" -0.16™ -0.22" -0.51" -0.67"" -0.45™
F#7K Precipitation 0.23" -0.02 0.23" -0.15" 0.32" 0.14™ -0.08 -0.21"

**: P<<0.01.
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Table 3 NPP change corresponding with land cover change from 2000 to 2005 in Guangdong Province

2000

2005 it Bty 1 I o Hilty AF A

Forest Cropland Urban land Wetland Grassland Unused land Total

MHb Forest - 0.1814 0.0002 0.0052 0.0053 0.0678 0.2598
#EHb Cropland —0.0398 - —0.0001 —0.0001 0.0001 0.0007 —-0.0393
T I Urban land —0.0272 —-0.0284 - —0.0087 - —0.0003 —0.0646
¥ Wetland -0.0016 0.0003 - - - —0.0003 -0.0016
il Grassland 0.0038 —0.0001 - - - - 0.0038
A Unused land ~0.0602 ~0.0034 ~0.0009 ~0.0005 - - -0.065
ST Total -0.1250 0.1497 —0.0008 —0.0042 0.0055 0.0679 0.0931
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Table 4 NPP change corresponding with land cover change from 2005 to 2010 in Guangdong Province

2005
2010 R B 11 FH W Hith A H H p¥il
Forest Cropland Urban land Wetland Grassland Unused land Total
MH Forest - 0.0933 - 0.0035 0.0037 0.1009 0.2014
¥ Cropland —0.0495 - 0.0001 0.0133 - 0.0018 -0.0343
T HHL Urban land -0.0826 -0.0255 - —-0.0054 0.0002 0.0028 -0.1105
With Wetland —-0.0059 —0.0047 - - - 0.0002 —-0.0104
Bilh Grassland -0.0017 0.0000 — — - 0.0003 -0.0014
KA Unused land ~0.0396 ~0.0002 - ~0.0001 0.0000 - —0.0399
S Total -0.1793 0.0629 0.0001 0.0113 0.0039 0.1059 0.0048
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Table 5 Relative contribution of climatic variability, LUCC and other factors to the NPP change in Guangdong Province

o ST JRAE E‘éﬂl"}_lz X %—fﬁ& LA
Time Influence factor Guangdong Nan.lmg Yuezhong Pear River Yuepan

Province region region Delta region

AR TR 20002005 |:#b7E i5A4E Land cover change 0.31 0.53 0.62 3.4 2.01
Relative S AP SN Climate fluctuation -77.05 -96.79 —73.36 —73.31 -37.02
fgnctr;ﬁf)“’“ value HEFET Other factors 73.98 81.12 82.02 3.08 81.20
2005-2010  -Hifg 5484k Land cover change 0.06 -0.75 0.57 -1.89 2.08

S B E) Climate fluctuation -12.00 -33.77 ~13.90 -1.48 43.54

HET Other factors 23.68 14.77 28.16 12.78 41.44

AHXS DT EE A1 2000-2005  f-#i7% 5454k Land cover change 0.20 0.30 0.40 426 1.68
Relative UBWE) Climate fluctuation 50.91 5424 47.03 91.88 30.79
f%mbumn ratio HEH T Other factors 48.88 45.46 5257 3.87 67.54
20052010  -3h# #A%4k Land cover change 0.17 1.51 1.33 11.72 2.38

S fEP% 5N Climate fluctuation 33.58 68.52 32.61 9.17 50.01

HET Other factors 66.26 29.96 66.07 79.11 47.60
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