55 43 4555 5 ) th E B2 B Kk % 4 (R Vol. 43 No. 5
2026 49 H Journal of University of Chinese Academy of Sciences September 2026

X EH S :2095-6134(2026)05-0706-14

[k

SR L iR AL T AR AR
£ AR

L EF, A

(PR ERbA R K Bk 54T B A2 B, JEaT 100049)
(20244E11 7 Bk ; 20254E 4 7 9 H & ekks)

Bu K, Wang X, Yao F M. Impact of climate and land use changes on net primary productivity of vegetation in
Guangdong Province[ J ]. Journal of University of Chinese Academy of Sciences,2026,43(5):706-719. DOI: 10. 7523/j.
ucas. 2025. 021.

 E T 2003—2022 F F 4 F R AL SL(MODIS) A8 #0441 R & 7= /1 (NPP) #4 , %
JH Theil-Sen # % 4 #7 2 Mann-Kendall 4 %5, 8 3+ ¥ 20 55 )~ & & NPP i it = B (L 42, 45 & 4
KON A BRI BT EIFERBEREF LA AR EBNPPH B, EREH %=
ANPPHRERXENEERMEE MEALELUNPPHEEREINNERZB L EASE . I
oh, AR A 30 A] B R A 3t NPP 8y A8 X 50 8k B 2 B 7 59. 48% 71 40. 51% , 2 # S i L & K Fr 45
4t % NPP B TT ik 2 2 5 17, 51%.58. 32% #124. 17%., £ F Rk kA FEEET, 5 H L%
SRENPPEEREARBD , REX TR, M EHH LS T NPPEAAEH LB,
KR AR LTS (NPP); A ME & A £ 30 A CMIP6-SSP A 1% & & ; it % & . ; Theil-
Sen # % 21 ;s Mann-Kendall # 36 5 3 78 3% ) 2%

FES%KES:S771.8 XEKARER:A  DOI. 10. 7523/j. ucas. 2025. 021

Impact of climate and land use changes on net primary productivity
of vegetation in Guangdong Province

BU Ke, WANG Xue, YAO Fengmei
(College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Net primary productivity (NPP) serves as a vital metric for evaluating the carbon
sequestration potential of terrestrial ecosystems. Investigating the impacts of climate change and
land use change on vegetation NPP is crucial for understanding regional ecosystem carbon sink
management. This study utilizes moderate resolution imaging spectroradiometer (MODIS) NPP data
from 2003 to 2022, combined with Theil-Sen trend analysis and the Mann-Kendall test, to examine
the spatiotemporal patterns of NPP in Guangdong Province over the past two decades. Furthermore,

correlation analysis and the Geodetector were applied to quantify the effects of climatic factors and
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+ BA51E# , E-mail : yaofm@ucas. ac. cn
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land use changes on vegetation NPP. The findings reveal that low-NPP regions in the Pearl River

Delta exhibit a significant declining trend, whereas high-NPP regions in eastern and northern

Guangdong demonstrate either pronounced or gradual improvement. Additionally, the relative

contributions of climate change and land use change to NPP variations were 59. 48% and 40. 51%,

respectively. Among climatic factors, precipitation had the highest contribution (58.32%) ,

followed by radiation (24. 17%) and temperature (17. 51%). Under future climate scenarios, high-

emission conditions are projected to reduce the extent of high-NPP areas while expanding low-NPP

areas, whereas moderate-emission scenarios are expected to sustain a steady increase in NPP.

Keywords

net primary productivity (NPP) ; climate change; land use; CMIP6-SSP climate

scenarios ; spatiotemporal changes; Theil-Sen trend analysis; Mann-Kendall test; geodetector
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Fig. 1 Overview of the study area and spatial distribution of the digital elevation model (DEM)
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Fig. 2 Spatial-temporal patterns and change trends of NPP in Guangdong Province from 2003 to 2022
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Fig. 3 Spatiotemporal variations of climatic factors and their correlations with vegetation NPP in Guangdong Province

(2003-2022)
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Table 3 Annual mean NPP of different vegetation types in
Guangdong Province (2005-2020)

s EENRP
2005 2010 2015 2020

Bt 602.57 676.86 714.94 722.28

b 700.79 765.24 787.51 774.41
lig] I Ak 1011.02  1059.06  1069.99  1117.33
Btk 911.35 965.17 97549  1010.63

HEAR 920.97 987.06 101095  1039.36

b 389.28 449.99 491.04 504.04
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Fig. 4 Land use distribution in Guangdong Province at five-year intervals (2000-2020)
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Table 4  Effects of factor interactions on NPP changes in Guangdong Province
q (X))Ng (X,) q(X,NX,) bt ZHAEH
IR B4R (0.016) NI /K (0.076) 0.078 7 (X,NX,)>max(q (X,), q (X,)) KNI
KRR (0.016) VIR (0.023) 0.045 q (X,NX,)>q (X )+ q (X,) AR R
K BAARH A (0.016)NAZE 237 (0.013) 0.041 q (X,NX,)>q (X )+ q (X,) ARL s
KBRS (0.016)N 247 (0.003) 0.021 q (X,NX,)>q (X)+q (X,) ARLe kg5
K PR (0.016)N 164 %(0.012) 0.037 q (X,NX,)>q (X))+q (X,) JEL P o
R PR (0.016)N 13 pH F(0.018) 0.036 q (X,NX,)>q (X))+q (X,) RS PR
KBRS (0.016)NHBIE (0.031) 0.074 q (X,NX,)>q (X)+q (X,) ARtk R o
Fif7K 4k (0.076)NCIEL(0.023) 0.094 q (X,NX,)>max(q (X,), q (X,)) XL RIS
R 7K B (0.076)N A A3 (0.013) 0.102 q (X,NX,)>q (X,)+q (X,) R PEIGR
R K4t (0.076)N L 43574 (0.003) 0.083 q (X,NX,)>q (X )+ ¢ (X,) AR
KK (0.076)N 442 %(0.012) 0.119 q (X,NX,)>q (X )+ ¢ (X,) JELR R
[k 1 (0.076 )N 4 pHE (0.018) 0.111 q (X,NX,)>q (X )+ ¢ (X,) E|R2Rds
Rk 4t (0.076)NHBIE (0.031) 0.137 q (X,NX,)>q (X))+q (X,) ARk
AR (0.023)NAZELTE(0.013) 0.054 q (X,NX,)>q (X ))+q (X,) B2 eriH
Ak (0.023)N 112574 (0.003) 0.039 q (X,NX,)>q (X,)+q (X,) R
At (0.023)N 1142 %(0.012) 0.061 q (X,NX,)>q (X )+ q (X,) AR
A (0.023)NAL 12 pH L (0.018) 0.060 q (X,NX,)>q (X)+q (X,) JEL ko
A (0.023)NHBIE (0.031) 0.100 q (X,NX,)>q (X)+q (X,) ARk
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Fig. 5 Impacts of climate and land use changes on NPP in 2030 under different climate scenarios
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Fig. 6 Predicted spatial distribution of vegetation NPP under different climate scenarios (2030)
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