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Table 2. Acquisition dates of MODIS satellite data in 2010
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Table 3. Statistical evaluation of estimated LAI maps by two methods in the selected fields: 1. Combining MODIS
and LANDSAT images and 2. MODIS images
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Figure 2. Comparison of observed LAI with estimated LAI maps using two methods in the selected fields: A. Combining
MODIS and LANDSAT images and B. MODIS images.
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Table 4. The amounts of VSM parameters derived from model calibration
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Figure 3. Comparison of observed yield with estimated yield maps using two methods in the selected fields: A) MODIS
images and B) Combining MODIS and LANDSAT images.
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Figure 4. Estimated rice yield (gm™) in 2010 as result of combining VSM model and MODIS images.
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Figure 5. Estimated rice yield (gm™) in 2010 as result of combining VSM model and LANDSAT and MODIS images.
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Table 5. Evaluation criteria of yield estimation in calibration process using MODIS
images and Modis & Landsat images

R’ ME MAE  Cpu RMSE  NRMSE (%) e
Image
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Cwaid Lo
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Modis & Landsat
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Table 6. Statistical evaluation of estimated yield maps by two methods in the selected fields: 1) Combining
MODIS and LANDSAT images and 2) MODIS images
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Abstract

VSM is a simple vegetative simulation model which in spite of needs to a few input data, its
accuracy in field scale is acceptable. However due to high uncertainty in input data, its application in
regional studies is very limited. In this study, the regional rice estimation was improved by combining
VSM model with satellite data of short wave solar radiation and leaf area index. The spatial resolution
of remotely sensed leaf area index from MODIS was improved using downscaling technique and high
spatial satellite data of Landsat TM. Later its impact was investigated on validation process of regional
rice estimation. Comparison of observed and estimated LAI with (or without) downscaling indicated
that in case of applying down scaling technique accuracy of LAI maps will increase up to two times
(from R*= 0.44 to R*= 0.87). The results indicated also in case of using downscaled LAI data in VSM

model, the overall accuracy of regional rice yield estimation will increase dramatically (from R’= 0.64
to R*= 0.91).
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