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Abstract

Low rainfall and subsequent periods with low flow has
profound effects on water resource management. In addition,
growing water demand would raise critical conditions in
periods of severe droughts. Drought management and water
use restrictions in one location is a direct function of drought
severity. In this paper, we evaluated the duration, severity and
index of drought using Herbest method and monthly rainfall
deficit forecast values with ANFIS model for 27 stations in the
west provinces of Iran in a 30-year period (1985-2014).
Drought monitoring results showed that the synoptic stations
of Sarab and Kermanshah had the highest and lowest number
of dry months; 260 and 122 months, respectively. The
maximum relative intensity of drought (Y; dimensionless)
were calculated in Maragheh and Jolfa stations as 3.47 and 2.5,
respectively. The highest and lowest values of drought index
(1) were reached in Takab, Sarab, Saghez and Sar Pol Zahab
stations and in stations and Lorestan and Ardabil provinces.
The model did not show better performance, except in
Kermanshah, Mianeh and Piranshahr stations, in projecting
mean monthly rainfall deficits (MMD) using ANFIS model
based on the criteria Nash, coefficient of determination, and
the error rate.

Keywords: Drought Index, Mean Monthly Deficit in
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Fig. 1- Location of the studied stations
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Fig. 2- The structure of the input and output of the Neuro-Fuzzy model in this study
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Table 1- Period (D), intensity (Y) and drought index (I) in the most severe event for all stations
ol | don ;5‘)'3 D‘.):'b) w‘)ﬁ‘.&lm » (|) ‘;sté uaaulw 9 (Y) SRV c(D) 093 -) Jg.&?

] . I D Y Number of
%a Station Hlsg%gécinr?ost (Drought (Drought (Drought Dry
z Index) Period) Intensity) Months
1 Uromia 1992Nov-1989Sep 2.36 38 0.06 184
2 Khoram abad 2001Jan-1998Dec 69.16 38 1.82 176
3 Kermansha 2003Jun-2001Sep 24.71 34 0.73 122
4 Nozheh 2013Aug-2010Feb 0.28 43 0.01 210
5 Tabriz 20110ct-2007May 27.68 42 0.66 221
6 Takab 2002Jul-1998Mar 32.6 53 0.62 238
7 Sarpole Zahab 2009May-2007Mar 24.07 27 0.89 231
8 Sardasht 2001Jul-1998Apr 16.99 40 0.42 252
9 Sarab 2002Nov-2000Dec 8.36 24 0.35 260
10 Sanandaj 2009Jun-2007May 131 26 0.5 222
11 Sagez 2001Aug-1998Apr 27.26 41 0.66 248
12 Pars abad 2002Jan-2000Dec 22.43 26 0.86 249
13 Piranshahr 2001Jul-1998Mar 23.77 41 0.58 196
14 Mahabad 2000Apr-1998Apr 22.33 25 0.89 206
15 Maku 2002Jan-20000ct 17.69 36 0.49 162
16 Maragheh 2002Nov-1998Apr 152.65 44 3.47 181
17 Mianeh 2004Aug-2003Jan 16.13 24 0.67 203
18 Khoy 20020ct-1999Jul 6.65 28 0.24 165
19 Khalkhal 2014Dec-2012May 7.44 21 0.35 180
20 llam 2013Jan-2010 May 28.22 32 0.56 217
21 Jolfa 20020ct-1999Feb 125.2 50 25 220
22 Kangavar 2000Jul-1998May 64.53 27 2.39 198
23 Hamadan 1991Jul-1990Nov 8.35 21 0.44 182
24 Ahar 2002Nov-2000Aug 18.92 19 1 190
25 Ardebil 2001Jun-2000Dec 0.12 19 0.01 224
26 Borujerd 1991Aug-1988Jul 9.58 38 0.25 253
27 Bijar 2001Jan-1998Feb 17.84 66 0.27 228
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https://en.wikipedia.org/wiki/Sarpole_Zahab
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