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Fig.1 The location and grassland types of the study area
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Table 1 Basic information and data sources of the flux stations
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Table 2 The data collected by flux station used in this pa- n ! !

per and its application
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Fig.2 Correlation analysis between vegetation indexes and tower GPP
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Table 3 Climate conditions of flux stations in each year
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Fig.3 The correlation between 8-day air temperature and

GPP of flux stations in years with sufficient precipitation
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Table 4 Parameters of GPP products
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Constructing and Validating Light Use Efficiency Model of the
Grassland in Northeastern China based on Flux Data

Ding Lei', Shen Beibei', Liu Yiliang®, Li Zhenwang’, Wang Xu',
Xin Xiaoping'

(1.National Hulunber Grassland Ecosystem Observation and Research Station / Institute of Agricultural
Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2.National Remote Sensing Center of China, Beijing 100036, China;
3.Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: As the most widely distributed vegetation type on earth, grassland plays an important role in the ter-
restrial carbon cycle. Grassland productivity is the basis for estimating grassland yield. Grasping the temporal
and spatial variation of grassland productivity is of great significance for rational utilization of grassland resources
and protection of grassland ecological environment. This thesis taking the productivity of grassland in northeast-
ern China as core, constructing and validating light use efficiency model based on eddy covariance flux data, re-
mote sensing, and climate data, explored the spatiotemporal patterns on this basis. The research results are as
follows: in the northeastern China steppe LUE model, FPAR was represented by NDPI, water stress factor
was represented by LSWI -+ 0.5. Based on the flux data of four grassland stations, the R® of the northeastern
China steppe LUE model was 0.855, which was higher than that of MODIS GPP (R* = 0.719), and slightly
higher than VPM GPP (R* = 0.848). MAE and RMSE of the northeastern China steppe LUE model were
0.374 gCm? and 0.735 gCm °, respectively, which were lower than that of MODIS GPP(MAE=0.562 gCm ?,
RMSE = 1.026 gCm™) and VPM GPP products (MAE = 0.667 gCm*, RMSE = 1.339 gCm*). VPM GPP
product generally overestimated the flux GPP; MODIS GPP product significantly overestimated typical steppe
GPP in dry years, and significantly underestimated meadow steppe GPP. Although the northeastern China
steppe LUE model was higher than the typical steppe flux GPP in the dry years, its overestimation degree is
less than that of MODIS GPP and VPM GPP products. The northeastern China steppe LUE model is superior
to MODIS GPP and VPM GPP products in terms of model accuracy and dynamic consistency, and the fitting
accuracy of the annual scale is much higher than MODIS GPP and VPM GPP. The modified of water stress and
FPAR was the reason for the improvement of LUE model accuracy, and the relative contribution of water
stress is greater. This study demonstrates that it is necessary to use the improved light energy utilization model
to simulate grassland productivity in northeastern China.
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