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Fig.1 Location of the study area and vegetation type
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Fig.7 Spatial distribution of natural driving factors in Hunan Province

PRI 700 FN 28 LRI 45 R an & 1 Fr s, 2000—
2020 i) Fe 44 AR B R T 1 SR BIK Bl R 1 i R g
T WEH(0.271 6) SHEE(0.190 1) >3 (0.130 5) >
[ K5 (0.105 9) >3] (0.002 2) ¥ 3 FIBE BE X
TV R A AR BT 1Y) B 2 3 A B AR SR ) i R g, T
AR IR 7K o A Al Y ) e R T, B 1) )
BEIIAR V42 T BORE B AE B s ) S o Pk ey i
PRI, T8 3 X e e V2% £ 1 532 Wi o T 33 3 RO
T oK A0 I 4 A 4 5 B Bt B BE A 15 o i e
IR AT 2 Fh IR Bf R S B T e 4 58

AR AR TR T Ak 8 AR, R XU 13
S AR S g 3, R A A T oo — PR LS R
) P A AR AL 1) 2 B AR A A 2 B — [ R PR E
(Y, T 22 M A R A SR Rl AR S K i R
i, S KA TR R ] AR B R T
XU -5, Ul AR SRR RE S B G O T, BC
ATy i Rl S L S N i L2 58 P AL R
HA AR T B EAE Y 8 T AR i o B T
PRI Ay 34 JRE AR KA A Bl F1 4052 W) 3 A8/ 3 1 B 8
Ti] 5 HAL DA 5 B BB R A B

®1 EHEECEAESNEFRUEZERNER

Tab.1 Results of factor and interaction detector for natural driving factors of vegetation carbon sink
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Fig.8 Spatial distribution of correlation and signification between vegetation carbon sink and precipitation and temperature
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Fig.9 Relationship between spatial distribution of vegetation carbon sink and altitude/slope
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Dynamic and natural driving factors of vegetation carbon sink in Hunan Province

ZHAO Hairong, MO Hongwei
(School of Earth Sciences and Spatial Information Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Net ecosystem productivity ( NEP) is recognized as an important characteristic quantity of ecosystems
and a physical quantity of carbon exchange between terrestrial ecosystems and the atmosphere. Utilizing MODIS
NPP and meteorological data, this study estimated the vegetation NEP in Hunan Province from 2000 to 2020 using
a soil microbial respiration model. Furthermore, this study analyzed the dynamic characteristics of vegetation carbon
sink through trend analysis, variation coefficient, and standard deviation ellipse methods, followed by a quantitative
assessment of the impacts of natural factors on vegetation carbon sink using geographical detectors and correlation
analysis. The results indicate that the annual multiyear average of vegetation carbon sink in Hunan Province was
603.01 gC - m™ « a~'. The vegetation carbon sink presented a spatial distribution pattern of higher values in the

south and west and lower values in the north and east, decreasing gradually from southwest to northeast. From 2000
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to 2020, the average trend coefficient of vegetation carbon sink was 2.97 ¢C - m™ « a™', trending upward overall.

The coefficient of variation was primarily characterized by small fluctuations and fairly small fluctuations, while
areas of great fluctuations are mainly scattered around certain cities, which are more susceptible to natural or
anthropogenic disturbances. The variations in vegetation carbon sink in Hunan Province result from multiple factors,
with the explanatory power of various factors decreased in the order of altitude, slope, temperature, precipitation,
and slope. Both altitude and slope exhibited strong explanatory power regarding the spatiotemporal distribution of
vegetation carbon sink in Hunan Province, while temperature and precipitation demonstrated weaker explanatory
power. Areas where vegetation carbon sink was positively correlated with temperature and precipitation accounted for
75.13% and 73.11% of the total vegetation area, respectively.

Keywords : vegetation carbon sink; net ecosystem productivity ( NEP) ; dynamic change; driving factors; Hunan

Province
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