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Fig. 8 Lag time distribution of NDVI to extreme temperature index (0-3 represents the lag month)

9 NDVIXHRimrEKIEHRIFREE 27 (0 ~ 3RBFHEB M)

Fig. 9 Lag time distribution of NDVI to extreme precipitation index (0-3 represents lag months)
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The spatiotemporal evolution characteristics of vegetation in
China s ten first-level water resources areas and their
sensitivity to extreme climate responses

ZHOU Haiyan", LIN Jiquan®’, LIU Wenjie'”, SUN Zhongyi', ZHAN Huasi*’, ZHANG Jie'*"
(1. College of Ecology and Environment, Hainan University, Haikou, Hainan 570228, China; 2. Hainan Monitoring Center for
Ecological Environment, Haikou, Hainan 571126, China; 3. Hainan Key Lab for Agroforestry Environmental Processes and
Ecological Regulation, Haikou, Hainan 570100, China; 4. Sanya Observation Center of Source and Sink of Carbon in Tropical
China, Sanya, Hainan 572022, China; 5. Haikou Marine Geological Survey Center, China Geological Survey, Haikou, Hainan
571127, China)

Abstract: With the continued impact of global warming, extreme climate risks have increased significantly, directly
affecting different stages of vegetation growth. Data from ten first-level water resources areas in China were collected
and organized, including daily temperature (maximum, minimum, average temperature) and precipitation data sets of
443 stations in China from 1960 to 2020 as well as monthly/yearly GIMMS-NDVI data from 1982 to 2015 to quantify
27 extreme climate indices and characterize vegetation growth conditions. The data were analyzed by using trend
analysis, geostatistical analysis and other methods to clarify the differences in exireme climate change trends and
vegetation response sensitivities between regions. The results showed that except for the Songhua River Basin, the
vegetation NDVI in all the water resource area under study in China from 1982 to 2015 tended to show an upward
trend, with the most obvious increase trend in the Huang-Huai-Hai region. The extreme high temperature index mostly
shows an upward trend. The extreme precipitation index shows an upward trend in the eastern and central parts of the
study area and a downward trend in the northeast. The impact of extreme temperature on NDVI is stronger than that of
extreme precipitation. The extreme temperature index that has the greatest impact on NDVI is different in different
water resource areas. Among them, the index with the greatest influence is the maximum temperature (TMAXmean) in
the Songhua River Basin and Liao River Basin. The index with the greatest influence in the Northwest River Basin,
Yellow River Basin and Southeast River Basin is the number of warm night days (TN9OP). The index with the greatest
influence in the Haihe River Basin, Huaihe River Basin, Yangtze River Basin and Pearl River Basin is minimum
temperature (TMINmean), and the index with the greatest impact in the Southwest River Basin is the extremely high
daily minimum temperature (TNx). NDVI responds to extreme climate with a 1-3 month response Time, in which
vegetation in the southwest and southeast regions has a response time of 2-3 months to extreme climate.

Keywords: water resource zone ; extreme temperatures and precipitation; NDVI; response research
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