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Abstract

The effect of drought as a complex phenomenon on the economy and environment can be destructive.
Identifying the drought-prone areas is essential for planning and adopting mitigation measures. This study is
focused on introducing a multi-scale method based on satellite datasets to assess drought vulnerability in areas
without data. In this regard, two steps were considered and drought monitoring was carried out for the northwest
part of Iran as the study area. In the first step, vulnerable areas were identified using multi-criteria kernel-based
techniques that integrated 17 geo-environmental parameters extracted from ground-based and satellite datasets to
develop a drought vulnerability map. The considered models were evaluated with different criteria and the most
important variables were determined using sensitivity analysis. Results showed that the southern and central
parts of the selected region are more prone to severe droughts. Among the considered variables, soil moisture,
precipitation, air humidity, and vegetation condition were the most effective parameters. In the second step, due
to the limitation of ground-based data, drought-prone areas were identified only by using the variables of
precipitation, vegetation condition, and ground surface temperature extracted from satellites. For this aim, a new
multiscale method was developed based on wavelet transform (WT), variational mode Decomposition (VMD),
and kernel-based methods. The obtained results show the appropriate efficiency of the proposed multi-scale
method in identifying areas prone to drought with different intensities.
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