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Fig.1 China’s climate zone map
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Fig.2 Average annual and seasonal mean SIF of vegetation regions in China from 2007 to 2018
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Fig. 3 Annual average and seasonal ASIF of vegetation region in China from 2007 to 2018
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Fig.4 Significant annual and seasonal variations of SIF in China’s vegetation regions from 2007 to 2018
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Spatiotemporal Variations of Satellite—based SIF and Its Climate
Response in China from 2007 to 2018

Yan Zhirong"?, Liu Liangyun®, Jing Xia'

(1.School of Surveying and Mapping Science and Technology, Xi'an University of Science and Technology,
Xi'an 710054, China;

2.Institute of Aerospace Information Innovation, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Based on the GOME-2 satellite SIF dataset, we analyzed the spatial and temporal changes of SIF

from 2007 to 2018 in China, and investigated the response of SIF to climate changes, such as temperature, pre-
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cipitation, and radiation. The results showed that: (1) The SIF in China's vegetation region generally shows a
decreasing distribution from southeast to northwest. The average annual SIF increases by 20.2% in last 12
years, with an amplitude of 0.034 mW /m’/sr/nm, and the increase area accounts for 80.3% of the whole Chi-
na. The area with significant growth of SIF accounts for 25.7% , which were mainly distributed in eastern,
southern and northeastern China. (2) The SIF increase in summer season during last twelve years is the largest
with an amplitude of 0.065 mW/m*/sr/nm; the area with increased summer SIF accounts for 82.1% of the
whole China, and the area with significant increase accounts for 19.4%. (3) The response of SIF to climate
change was investigated using the partial correlation method. temperature is the main factor affecting the interan-
nual variation of SIF; precipitation is the main driven factor for SIF in warm temperate and temperate vegeta-
tion regions; human activities are more likely to affect the growth of SIF in the green broad-leaved forest area;
radiation is the driven factor for tropical monsoon rain forest areas located in low latitudes. The above results re-
veal the temporal and spatial changes of vegetation fluorescence in China from 2007 to 2018 and its response to
climate change, which can provide important support for global carbon cycle research.

Key words: Sunlight-induced chlorophyll fluorescence ; GOME-2 satellite ; Trend analysis; Climate response
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Spatiotemporal Patterns and Climate Regulation of Gross Primary
Productivity and Sun—Induced Chlorophyll Fluorescence of
Terrestrial Vegetation in China from 2007 to 2018

Wang Yonglin, Chit Yonggang,Zhou Let
(College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Sun-Induced chlorophyll Fluorescence (SIF), as a surrogate indicator of Gross Primary Productivity
(GPP), shows great potential in regional GPP estimation. The SIF and GPP have a good linear relationship,
but the influence of different climate conditions on the SIF-GPP relationship is still unclear. In this study, we
used MODIS GPP and GOME-2 SIF and environmental conditions (temperature, precipitation, radiation,
etc.) in China during 2007~2018 to study the temporal and spatial patterns of GPP and SIF of terrestrial vegeta-
tion and the constraint of environmental factors. The results found that the spatial and temporal patterns of GPP
and SIF of terrestrial vegetation are similar, but there are significant differences in the spatial distribution of
GPP/SIF that act as a new indicator of light energy distribution. In addition, the yield of SIF (SIFy,,) is con-
trolled by the environmental factors (minimum temperature, saturated vapor pressure difference, soil moisture,
and APAR) that restrict GPP, which indirectly confirms the close connection between SIF and GPP. There-
fore, since the relationship between SIF and GPP in time and space is regulated by environmental conditions,
the use of satellite-based SIF to accurately estimate regional GPP should consider the constraints of environ-
mental factors.

Key words: Gross Primary Production( GPP) ; Sun-Inducted chlorophyll Fluorescence (SIF ) ; GPP/SIF ; Spa-

tial-temporal pattern; Climate dependence



