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Analysis of varying patterns and driving factors of

GPP in Hainan Island during the past 20 years

LEI Jizhou', CUI Wei’>, ZHU Jishuai’, ZHANG Runging', ZHAO Junfu®,
ZHANG Jie', ZHANG Xiang', SUN Zhongyi"’

(1. College of Ecology and Environment, Hainan University, Haikou 570228, China; 2. Development Research Center of State Forestry and Grassland
Administration, Beijing 100714, China; 3. Hainan ChangGuang Satellite Information Technology Co., Ltd., Haikou 570311, China;
4. Hainan Ecological Environment Monitoring Center, Haikou 571126, China; 5. Hainan Provincial Key Laboratory of
Environmental Processes and Ecological Regulation in Agriculture and Forestry, Haikou 570228, China)

Abstract: In order to explore the relative contribution of meteorological factors and human activities to the
variation of gross primary production (GPP) in Hainan Island during the past 20 years, the Theil-Sen and
Mann-Kendall methods were first used to obtain spatial and temporal distribution characteristics of GPP. Based
on this, land Use and cover change (LUCC) was used as an indicator of human activities, air temperature (Ta),
vapor pressure deficit (VPD) and photosynthetically active radiation (RAR) were used as meteorological
factors. By using spatial statistics and machine learning techniques, a model attributing the variations in Hainan
Island’'s GPP was constructed to quantify the relative contribution of driving factors. The results showed that
during the study period, GPP showed a significant increasing trend, with a rate of change of 0.44 Tg-a™
(P=0.024) in time. Spatially, 87.8% of the island's area showed a significant increasing trend, while a small
portion region around Haikou and Sanya and other part of Hainan Island showed a decline (about 9%). Land
use and cover change in Hainan Island had a total transfer of 15 528.40 km?, mainly occurring in forested areas,
with a net increase of 642.88 km” in forests, a transfer area of 4 759.28 km” in grasslands and 4 051.23 km® in
croplands. Compared to human activities, the interannual of meteorological factors during the study period
were the dominant factor influencing the variation in Hainan Island’s GPP. However, the impact of LUCC on
cities and counties were more prominent in certain years.

Keywords: gross primary production; land use and cover change; meteorological factors; Hainan Island;

attribution analysis
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