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Retrieval of leaf area index for different grasslands in Inner Mongolia
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Abstract: Leaf area index (LAI) is a crucial parameter of vegetation structure. Its retrieval is an important research focus in remote
sensing of vegetation. LAI of grasslands in Hulunbuir (HU) prairie and Xilinhot (XI) prairie in Inner Mongolia was acquired using the
LAI 2000 instrument. The correlations of six vegetation indices (Simple Ratio (SR), Reduced Simple Ratio (RSR), Normalized
Difference Vegetation Index (NDVI), Soil Adjusted Vegetation Index (SAVI), Atmospherically Resistant Vegetation Index (ARVI),
and Enhanced Vegetation Index (EVI)) with measured LAI were investigated to establish models retrieving LAI from Landsat-5 TM
data. LAI retrieved from TM data was then used as a benchmark for assessing the accuracy of MODIS LAI products. Results show
that RSR has the highest correlation with LAl in both HU and XI grasslands, with R2 equal to 0.628 and 0.728, respectively. The Root
Mean Square Error (RMSE) values of estimated LAl from RSR are 0.512 and 0.490, respectively. RSR over-performs other VIs more
obviously when the density of grasslands is low. The validation using the measured LAI shows that the established model estimating
LAl using RSR can capture 70% of LAI variations among 15 plots in HU and XI areas, respectively. LAI retrieved using TM data
show distinct spatial variation in two study areas overall, the retrieved LAI is lower in XI than in HU. The agreement between MODIS
LAI and LAI retrieved using TM data differs in two study areas, with R?equal to 0.566 and 0.323 in HU and XI, respectively. The
average of the MODIS LAl is higher in HU and lower in XI than TM LAI.
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Fig.1 The sketch map of the two study areas and field survey points in Inner Mongolia prairie
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Fig. 2 Sketch map of quadrat and LAI measurement point setting in plots
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Table 1 The formula of various vegetation indices
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Fig.3 The correlation of LAI of grassland with vegetation indices in XI study area
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Fig.4 The correlation of LAI of grassland with vegetation indices in HU study area
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Fig.5 The correlations between the LAI of grassland and vegetation indices based on the total measured samples of the two study areas
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