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Estimation of the Forest Ecological Function Index in Western Hunan Using the

Spectral and Textural Information Derived from SPOT-5 Satellite Images
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Abstract: In the present study,a remote sensing estimation model for forest ecological function index is proposed to
provide a basis for the evaluation of forest ecosystem in western Hunan. Based on SPOT 5 remote sensing images in
western Hunan, the texture and spectral information of field plots were extracted. The all-subsets regression was
performed to build the predictive model by including the statistically significant image-derived measures as inde-
pendent variables and the produced model was further validated for its performance using the leave-one-out cross-
validation approach. The results indicated that the adjusted coefficient of determination R%; was 0. 507 1,the leave-
one-out cross-validation approach R% was 0. 486 0,any particular patterns or trends were not observed from the re-
sidual plot of the model. In addition, the results of SW and NCV tests demonstrated the normal distribution. It was
concluded that the produced model could predict forest ecological function index,which could provide data support
for the rapid, economic and quantitative evaluation of ecological function,and to provide theoretical support for ef-
fective forest management and decision-making.

Key words: forest ecological function index; SPOT-5; Pearson’s correlation analysis; all subsets multiple
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Fig. 1 Geographical location of the study area
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Table 1  Spectral measures derived from the SPOT-5 images
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Table 2 The grey level co-occurrence matrix (GLCM) extracted

from SPOT-5 images
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Table 3 Evaluation factors of forest ecological function and classification
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Table 4 Evaluation standard of forest ecological function level
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Fig. 3 Plots of standardized residuals against the fitted values of the models predicting FEFI
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