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Estimation of wetland vegetation LAI in the Poyang Lake
area using GF-1 and Radarsat-2 Data

XU Tao'?*, LIAO Jing-Juan'*, SHEN Guo-Zhuang', WANG Juan'?,
YANG Xiao-Hui’, WANG Meng'~
(1. Key Laboratory of Digital Earth Science, Institute of Remote Sensing and Digital Earth,
Chinese Academy of Sciences, Beijing 100094, China;
2. University of Chinese Academy of Science, Beijing 100049, China;
3. Farmland Irrigation Research Institute, CAAS, Henan Key Laboratory of Water-saving Agriculture, Xinxiang 453002, China)

Abstract; Leaf area index (LAI) is an important indicator of wetland ecosystem health. Poyang Lake
wetland vegetations grow densely, with LAI of large dynamic range. Considering the complex scatter-
ing mechanisms of radar data, a radar vegetation index was defined. To overcome the saturation of the
optical vegetation indices, a new integrated vegetation index using GF-1 and Radarsat-2 data was estab-
lished for estimation of wetland vegetation LAI. The validation of measured data and theoretical model
simulation showed that this integrated vegetation index is a good alternative to that using only the opti-
cal or radar observation. The best fitting models were built with optical vegetation indices, radar vege-
tation index, and the integrated vegetation index, respectively. The result indicates that the integrated
vegetation index can improve predication accuracy for wetland vegetation LAI.

Key words: integrated vegetation indices, leaf area index (LAI), GF-1, Radarsat-2, Freeman-Durden
Polarization decomposition, Poyang lake wetland
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Fig. 1 (a) Location of Poyang Lake wetland experimental
area; (b) Real structure of Poyang Lake wetland carex
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Fig. 2  Classification of Poyang Lake wetland
experimental area
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Table 1 Definitions of Vegetation indices

R g YN
NDVI NDVI = (Ry;, = Rgoi)/ (Ry; + Ro)
RVI RVI=R /Ry
EVI EVI=2.5% (Ry; —Rpoq) /(L + Ry, 46 % Ry, =7.5 % Ryy...)
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Fig.7 Relationship between Freeman-Durden decom-
position components of Radarsat-2 and LAI
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Fig. 11  Relationship between radar vegetation index
simulated with canopy microwave scattering model and
LAI
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EVI y=2.933x +1.947 0.231 1.116
RV ceman y=1.43¢! 146 0.635 0.914
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Fig. 13 LAI distribution of Poyang Lake wetland experi-
mental area derived from MNDVI
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