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Estimation of Terrestrial Ecosystem GPP Based on
Sun-induced Chlorophyll Fluorescence

DONG Heng GUO Hong YUAN Yanbin
(School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The gross primary productivity ( GPP) of terrestrial ecosystems is an important component of
the carbon cycle of terrestrial ecosystems. Accurate calculation of GPP helps to understand the response
of terrestrial ecosystems to climate change and human activity. In order to more accurately and
comprehensively grasp the carbon sequestration of global terrestrial ecosystems, the simple linear model
proposed by GUANTER was improved. Using FLUXNET2015 flux data, GOME — 2 chlorophyll
fluorescence data, MODIS vegetation index products and land cover data, temperature stress factors and
saturated water vapor stress factors were added to the model. The estimated results of the simulation were
improved compared with the estimates of traditional simple linear model. Among the 13 flux sites, the
estimation accuracy of 10 flux sites was improved. In addition, in order to further improve the estimation
accuracy of the model, canopy escape rate of chlorophyll fluorescence was also simulated based on the
model incorporating environmental impact factors. The results showed that the estimation accuracy of all
13 flux sites was improved compared with the estimates of traditional simple linear models and models
incorporating environmental impact factors. In conclusion, the addition of environmental impact factors
and vegetation indices to traditional linear models improved the estimation accuracy of the model.
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Tab.1 Information of flux sites

g s LR Y i i) i/ (°) ZE/(°) i A M
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Tab.3 Estimated accuracy for each site
ul 524 R FH B S AR R ARSI R e ARCHEH Ry / (germ 2+d ") LG ki R
AU - Stp B 0.603 4 0.594 8 0.9503 0.4831
US—- ARI1 B 0.6316 0.614 8 0.728 1 0.601 8
DE — Geb b 0.5571 0.544 1 2.1950 0.549 3
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Tab.4 Vegetation index improvement results

i 1548 B e NDVT g 455 1 R? EVI g5 R? FbE R T R Gk R
AU - Stp O, 0.6635 0.674 6 0.603 4 0.483 1
US - ARI O, 0.646 6 0.639 1 0.6316 0.601 8
DE - Geb b 0.6506 0.6700 0.557 1 0.549 3
DE - Kli Bl 0.7212 0.726 1 0.689 1 0.651 4
DE - RuS b 0.6405 0.6118 0.5790 0.4457
AU - DaS T B 0.572 1 0.574 5 0.5716 0.5677
ZA - Kru R 0.8188 0.862 8 0.7335 0.724 8
FR - Pue 4 i - b 0.6170 0.596 9 0.4029 0.578 8
US — ME2 W A 0.6915 0. 698 0 0.6911 0.453 6
US — ME6 W BT bR 0.6197 0.619 4 0.6187 0.4242
US— MMS & - i - Ak 0.8109 0.8386 0.633 6 0.3817
US — Whs i 55 T A K 0.3089 0.296 7 0.2775 0.3223
US - SRC T B VE AR bR 0.166 4 0.1710 0.1662 0.2907
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