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Impacts of meteorological factors and human activities on vegetation carbon sequestration in the Yangtze River Economic
Belt. SHEN Yuan', KANG Ping'?, LIU Yan-yan"*", FENG Hao-peng'**, LI Lu-dan', QIN Wen-shuang', XIU Meng'? (1.Climate
Change and Resource Utilization in Complex Terrain Regions Key Laboratory of Sichuan Province, School of Atmospheric Sciences,
Chengdu University of Information Technology, Chengdu 610225, China; 2.Chengdu Plain Urban Meteorology and Environment
Observation and Research Station of Sichuan Province, Chengdu 610225, China; 3.Aviation Meteorological Center Air Traffic
Management Bureau, CAAC, Beijing 100122, China; 4.Meteorological Center of North China Air Traffic Management Bureau,
CAAC, Beijing 100621, China). China Environmental Science, 2025,45(12): 6943~6953

Abstract: Based on vegetation remote sensing and meteorological data from 2001 to 2020, the spatiotemporal variations and
influencing factors of vegetation carbon sequestration capacity(CSC) in the Yangtze River Economic Belt(YREB) were analyzed
using trend analysis, coefficient of variation, and second-order partial correlation. Furthermore, the partial derivative method was
applied to quantitatively assess the contributions of specific meteorological factors (temperature, precipitation, radiation) and human
activities to CSC across different sub-regions of the YREB. The results showed that: (1) The multi-year average CSC in the YREB
was 2505.4gCO,/m?, with an overall fluctuating upward trend and a multi-year average growth rate of 8.9gCO,/(m?a). Areas with
extremely significant increases (P<0.01) accounted for 25.6% of the region. (2) Significant increased trends in both temperature and
precipitation were observed in more than 16.0% of the area, and they were mainly positively correlated with CSC. In contrast, a
significant decreased trend in radiation was observed in 6.3% of the area, and it was mainly negatively correlated with CSC. (3) Both
meteorological factors and human activities exerted overall positive contributions to CSC (leading to increases in CSC), among
which the largest contribution was attributed to human activities (+16.35gC0O,/(m>a), 86.7%), followed by precipitation (+1.28gCO/
(m>a), 6.77%), which contributed positively in the upstream provinces but negatively in the middle and lower reaches. Smaller
contributions were attributed to radiation and temperature; a negative contribution of radiation was observed in Guizhou and
Shanghai, while positive contributions of temperature were found in all provinces.

Key words: vegetation carbon sequestration capacity(CSC); Yangtze River Economic Belt; quantitative contribution assessment;

partial derivative method
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Fig.6  Spatial variation trends of precipitation (a) and its partial correlation coefficients with CSC changes (b) in the Yangtze River
Economic Belt during 2001~2020

2.3.3  HRSPAAEAE R 2001~2020 FFEEE ST
AR A B 7(a) BT, KV L 5 A 4w I
HRIA G F AR A LR T 93.6%,
ACAEDY N G338 3 M X DR YOG e e
oAy YA 1) A kD R A A TR BRKS CSC
AR AT STk AT 5 CSC AR Ak R i A e k2 AT

AR ER
R Ak

BN BT BV O IEAR DR TIIARECR,  HE 60.2%,
F2 AR AE DY) PR DL 5 MBI AE L FIifHRIX,
AH G D) L AR G Ok 3, H R i X 9 DG TR
dTEE2r N 68.7% 5 71.4%, XAl Re 5. R iX
(RIRE e SIS A O 0T T B AR kD 5 1 LA A
FIFIL CSC gt

R
T :0.89

1 : -0.90

K7 2001~2020 EATTLR BT AR 2 (B 22 i Fh(a) b B CSC AR At 0% 2 £l (b)
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CSC changes in the Yangtze River Economic Belt during 2001~2020
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Table 2 Contributions of meteorological factors and human
activities to CSC changes in provinces/municipalities of the
Yangtze River Economic Belt during 2001~2020
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