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Abstract

This research investigates the meteorological drought spells by comparison of seven drought indices and
cluster analysis method, supported by 35 years rainfall data series in 22 rain gauge stations in a cold semi-
arid region located in west of Iran. Drought indices include: Deciles Precipitation Index (DPI), Percent of
Normal Precipitation Index (PNPI), Z Standard Index (Z), Rainfall Anomaly Index (RAI), Standard
Precipitation Index (SPI), Chinese Z Index (CZI) and Modified Chinese Z Index (MCZI). The drought
status in the region was classified into different categories, using Cluster Analysis technique. The criteria
were the statistical ones based on the succession of dry, normal and wet years. It was found that both Z
and RAI were similar statistically and gave almost similar results in drought evaluations. By correlation,
all indices of PNPI-Z, PNPI-RAIL; Z-RAIl, and SPI-CZI in all stations indicated high reciprocal
correlations in addition to Z-DPI and Z-RAlL which showed similar results explaining drought conditions.
Finally, from the correlation relationships and the output dendograms, DPI, and RAI were identified as
the best indices for meteorological drought evaluations in the region, due to more relevance to the reality
than the rest. These indices showed that severe droughts had occurred during years of 1967-1968, 1976-
77, 1983-84, 1988-89, 1996-97 and 1998-99 when these findings were supported with reduction in
cultivated land and agricultural production levels during these drought periods in the province.
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