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Development of Soil Wetness Deficit Index (SWDI) using MODIS satellite data

M. R. Keshavarz}, M. Vazifedoust?" and A. Alizadeh’

Abstraet

Due to the importance of soil moisture in plants growth and biology interactions, it is considered as a key
index of agricultural drought monitoring. In this research, to evaluate soil moisture deviation as an indicator of
agricultural drought, a Soil Wetness Deficit Index (SWDI) was developed using satellite data of vegetation index
(NDVI) and land surface temperature (LST). For this purposes, 8-day-products of land surface reflectance
(MODO09Q1) and LST (MOD11A2) derived from MODIS satellite data over Esfahan in the period of 2000-
01(dry year) and 2004-05 (wet year) 8-day time step were ordered and downloaded from internet.The SWDI in
each time step was determined based on 8-day-Soil Wetness Index (SWI) derived from application of a triangle
space concept between LST and NDVI data. Using satellite data of LST and vegetation index NDVI, amount of
water stress during each time step was estimated from a linear relation. The new developed drought index
mapped well the spatial distribution of dry periods and their intensity in-the agronomy year of 2000-01. The
cumulative number of dry days (SWDI<O0) in the period of 2000-01 was estimated as 184 days. The results
confirmed also the existence of wet periods in the year 2004-05. After comparison of SWDI variations in two
areas of irrigated and dry farming, the promising results were obtained. SWDI index has the capability of
drought monitoring in different time scales.
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