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Time-Scale Transform of Multi-Temporal Vegetation Temperature
Condition Index Based on the Genetic Algorithm
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Abstract; Vegetation temperature condition index (VTCI) is a remotely sensed drought indicator, and has
been applied to drought monitoring, predication and impact assessment. Multi-temporal VTCIs can cover
more drought information related with crop yields, and the drought occurred at different crop growth stages
and its degrees lead to diverse yield reduction rate. Therefore, it is of great significance to explore how to
integrate useful information from multi-temporal remote sensing data to improve the precision of drought
impact assessment. The modeling for temporal scale transformation of VTCls at the main growth stages of
winter wheat in the Guanzhong Plain was carried out by using the normalized combination of factor weight
sorting method and entropy method (CAFE), the exhaustive attack method (EA) and the genetic algorithm
(GA). The results showed that the weights of impact of droughts at the main growth stages on wheat yields
determined by the CAFE had the large differences from the optimal weights obtained by the EA, while the
weights determined by the GA were in agreement with the optimal weights. The genetic algorithm was
superior to the CAFE in the regression analyses between the weighted VTCls and the yields, and greatly
improved the efficiency and precision of the drought impact. Meanwhile, the GA had the same performance
of the GA, but the computation time of the GA was significantly lower than that of the CA. These results
indicated that the weight at each growth stage of winter wheat in the Guanzhong Plain determined by the
genetic algorithm was quite reasonable, and could more accurately reflect the drought information of the
stage, and the GA was more suitable for the study on drought impact assessment.

Keywords: vegetation temperature condition index; exhaustive attack method; genetic algorithm; Guanzhong

Plain; temporal scale transform; drought impact assessment
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