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Table 1 Synoptic Stations Specifications

Climate (Domarten) Statistical period (year) Height (m) latitude Longitude Station

Dry 1981-2014 1191 3541 51.19 Tehran

Dry 1981-2014 1370 29.28 60.53 Zahedan
Dry 1981-2014 1753.8 30.15 56.68 Kerman

Dry 1981-2014 1237 31.90 54.29 Yazd
Semi-dry 1981-2014 13734 35.20 47.00 Sanandaj
Mediterranean 1981-2014 1373.4 35.20 47.00 Gorgan
Very moist 1981-2014 249 37.12 49.38 Rasht

Dry 1981-2014 154 32.53 59.17 Birjand
Semi-dry 1981-2014 1336 37.52 4457 Oromie

Dry 1981-2014 10 27.11 56.17 Bandarabbas
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Table 2 Different classes of drought indices studied

SPEI DPI SIAP PN RAI SPI degree  Drought severity classes
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_ 30-40 -0.25--0.52  70-80 -03--12 _1-0 1 poordrought

16-1.49 20-30 -0.52 - -0.84 55-70 -1.2--21  15_--1 2 moderatedrought
199;-1.5 10-20 -0.84--1.28  40-55 -21--3 2-15 3 severedrought

<-2 <%10 <-1.28 <%40 <-3 <-2 4 Very severe drought
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Table 3 Spearman rank correlation coefficient between values of drought and rainfall indices

Bandarabbas  Urmia Birjand Rasht Gorgan Sanandaj Yazd Kerman Zahedan Tehran Index
0.88 0.73 0.79 0.64 0.69 0.81 0.82 0.79 0.58 0.82 PN
0.83 0.79 0.86 0.82 0.78 0.68 0.86 0.81 0.75 0.67 DPI
0.71 0.86 0.84 0.86 0.83 0.77 0.81 0.84 0.66 0.89 SPI
0.89 0.97 0.95 0.91 0.91 0.94 0.95 0.95 0.89 0.81 RAI
0.94 0.93 0.93 0.95 0.92 0.93 0.97 0.96 0.92 0.97 SIAP
0.95 0.86 0.89 0.96 0.94 0.89 0.94 0.93 0.87 0.96 SPEI
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Abstract

Monitoring systems are one of the tools required in drought management practices. With these systems,
through the application of drought indices, it is possible to determine the intensity and the development
of a drought location. In this study, RAI, DPI, PN, SPEI, SIAP, and SPI drought indices were used for
guantitatively quantifying drought and its zoning in 10 selected weather stations in Iran. First, rainfall
data of 1980 to 2013 was collected from local authorities. Then, each of the indicators were calculated
and the severity of drought for the statistical period was evaluated. Spearman correlation coefficient,
between the drought index and rainfall changes, was used to select the most suitable index. Spearman
correlation coefficient showed that in the synoptic stations of Tehran, Zahedan, Kerman, and Yazd the
SIAP index; in Gorgan, Rasht, and BandarAbbas stations the SPEI index, and in Sanandaj, Birjand, and
Urmia the RAI index were superior in detecting the severe and very severe droughts when compared
with the other indices. In correlation analysis of the coupled indices, in most of the stations, the couples
of RAI-SPEI, RAI-SIAP and SPEI-SIAP indices were highly correlated and the correlation of other
indicators was weak. Overall, the DPI and PN indices showed high suitability in capturing the normal
years, while the RAI, SPEI and SIAP indices were better at estimating the droughts.
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