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Table 1- Type of climate (Abrahams and Parsons,

1991)
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Climatic type %ET Categories
1 Less than 0.03 Very dry
2 0.03-0.2 Dry
3 0.2-05 Semi-dry
4 05-0.75 Wet
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Fig 1- Spatial distribution of the sinoptic station in Iran
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Table 2- Characteristics of selected sinoptic stations in Iran
Olpl 30 (owyy 9590 o ol | o S5 -T Jgur
Average Average Average annual
. - annual annual potential 3] Climatic
Station Name Heigth (m) temperature rainfall evapotranspiration A’ET Type

(C) (mm) (mm)

Sanandaj 1463 12 500 890 0.4 Semi Arid
Saqgez 1499 10 500 753 0.42 Semi Arid
Qazvin 1279 13 302 845 0.4 Semi Arid

Qom 932 19 265 1172 0.1 Arid
Ahvaz 225 25 209 3483 0.06 Arid
Dezful 150.7 26 400 2289 0.02 Arid

Shahr-e kord 2060 11 260 741 0.4 Semi Arid

Bushehr 18 25 220 2415 0.07 Arid
Deylam 11 28 283 2356 0.03 Arid

oromiye 1328 11 338 704 0.47 Semi Arid

Khoy 1148.9 10 253 632 0.32 Semi Arid

llam 1427 13.2 620 569 0.25 Semi Arid

Dehloran 219.6 11 586 1200 0.36 Semi Arid

Ardabil 1338 10 625 687 0.29 Semi Arid

Khalkhal 1890.9 13 569 856 0.43 Semi Arid

Esfahan 1550.4 16 125 961 0.13 Arid
Kashan 926 16 140 1322 0.1 Arid

Tabrize 1361 12 283 764 0.37 Semi Arid

Jolfa 707.1 11 254 923 0.2 Semi Arid
Tehran 1190.8 17 232 1024 0.22 Semi Arid
Khorramadad 1147.8 17 504 1050 0.48 Semi Arid
Aligoodarz 2162 13 430 775 0.5 Semi Arid

Zahedan 1370 19 89 1112 0.08 Arid

Iranshahr 565.1 32 1.53 998 0.06 Arid
Shiraz 1484 18 334 1077 0.31 Semi Arid

Fasa 14129 18.5 300 1165 0.25 Semi Arid
Karaj 1300 17 244 917 0.28 Semi Arid

Kerman 1753.8 19 148 986 0.15 Arid
Kahnuj 511.8 26 188 1125 0.1 Arid

Mashhad 999.2 14 251 1673 0.30 Semi Arid
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Table 2- Continued

Y Jgos aolol
Average Average Average annual
. - annual annual potential P Climatic
Station Name Heigth (m) temperature rainfall evapotranspiration A’ET Type
G (mm) (mm)
Sabzevar 990.3 18 177 1569 0.49 Semi Arid
Birjand 1444 19 156 953 0.2 Semi Arid
Nehbandan 1182.7 21 169 856 0.38 Semi Arid
Bojnourd 1086 16 274 779 0.2 Semi Arid
Bandar Abbas 20 27 176 2514 0.07 Arid
Jask 8.1 28 200 2423 0.09 Arid
Zanjan 1638 11 298 625 0.32 Semi Arid
Garmab 1604 13 301 563 0.21 Semi Arid
Semnan 1130 17.6 140 1659 0.05 Arid
Garmsar 843 18.7 163 1536 0.09 Arid
Kermanshah 1374 14 456 1256 0.49 Semi Arid
Ravansar 1354.9 16 472 2563 0.32 Semi Arid
Yasuj 1816 14 865 859 0.12 Arid
Dogonbadan 1313.2 12 845 785 0.08 Arid
Gorgan 174 13 754 2156 0.26 Semi Arid
Rasht 7 15.9 1359 2563 0.49 Wet
Bandar-e Anzali 22.2- 16 1850 1865 0.38 Wet
Babolsar 21 18 791 2368 0.23 Wet
Ramsar 33 21 1200 1638 0.3 Wet
Saveh 998 20 175 723 0.15 Arid
Hamadan 1741 12 253 365 0.09 Arid
Malayer 1764 1128 300 342 0.04 Arid
Yazd 1230 19 62 956 0.16 Arid
Bafgh 1263 21 58 1452 0.1 Arid

Table 3- Shapiro-Wilk Test and Run- Test on precipitation and temperature in case study (* 0.5% significant level)
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Station Name Run-Test Shapiro-Wilk
Temperature Rainfall Temperature Rainfall

Sanandaj 0.52* -4.3* 0.702* 0.28*
Saqqez 0.63* -3.6* 0.736* 0.32*
Qazvin 0.725* 0.03 0.22* 0.48*
Qom 0.624* -0.71* 0.681* 0.76*
Ahvaz 0.65* 0.787* 0.341* 0.78*
Dezful 0.715* -0.45 0.586* 0.72*
Shahr-e kord 0.682* 1.3* 0.759* 0.54*
Bushehr 0.543* -0.2* 0.564* 0.33*
Deylam 0.629* 0.87* 0.61* 0.221*
oromiye 0.756* 0.89* 0.534* 0.676*
Khoy 0.67* -1.04* 0.756* 0.81*
llam 0. 453* 0.696* 0.365* 0.436*
Dehloran 0.604* 0.825* 0.672* 0.96*
Ardabil 0.86* 0.468* 0.359* 0.71*
Khalkhal 0.469* 0.658* 0.563* 0.54*
Esfahan 0.546* 0.563* 0.7* 0.68*
Kashan 0.771* 0.729* 0.543* 0.39*
Tabrize 0.84* 0.78* 0.641* 0.878*
Jolfa 0.637* 0.441* 0.681* 0.56*
Tehran 0.87* 0.801* 0.797* 0.222*
Khorramadad 0.131* 0.78* 0.507* 0.396*
Aligoodarz 0.216* 0.283* 0.622* 0.367*
Zahedan 0.76* 0.425* 0.689* 0.773*
Iranshahr 0.65* 0.256* 0.715* 0.62*
Shiraz 0.45* 0.855* 0.391* 0.56*
Fasa 0.93* 0.65* 0.702* 0.726*
Karaj 0.67* 1.06* 0.736* 0.79*
Kerman 0.058* 0.419* 0.051* 0.453*
Kahnuj 0.22* 0.659* 0.975* 0.068*
Mashhad 0.054* 0.591* 0.588 0.328*
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Table 3- Continued

Y Jgus aolsl
- Run-Test Shapiro-Wilk
Station Name Temperature Rainfall Temperature Rainfall
Sabzevar 0.96* 1.1* -1.3* 0.6%
Birjand 0.64* 1.01* 0.52* 0.52*
Nehbandan 0.762* -1.7* 0.65* 0.53*
Bojnourd 0.625* 0.528* 0.29* 0.59*
Bandar Abbas 0.76* 0.469* 0.65* 0.78*
Jask 0.98* 0.276* 0.78* 0.7*
Zanjan 0.695* -8.4* 0.56* 0.95*
Garmab 0.68* 1.01* 0.38* 0.06*
Semnan 0.3* 0.25* 0.54* 0.85*
Garmsar 3.01* 0.29* 0.26* 0.93*
Kermanshah 0.58* 0.3 0.24* 0.76*
Ravansar 0.43* -0.94* 0.86* 0.83*
Yasuj 0.67* 0.77* 0.32* 0.43*
Dogonbadan 0.52* 0.67* 0.76* 0. 96*
Gorgan 0.58* 0.45* 0.54* 0.25*
Rasht 0.8* -2.98* 0.49* 0.50*
Bandar-e Anzali 0.95* 0.21* 0.528* 0.78*
Babolsar 0.76* -1.09* 0.653* 0.54*
Ramsar 0.99* 0.76* 0.38* 0.72*
Saveh 0.63* 1.3* 0.426* 0.35*
Hamadan 0.625* 0.2* 0.762* 0.93*
Malayer 0.28* 0.23* 0.597* 0.28*
Yazd 0.46* 0.1* 0.345* 0.95*
Bafgh 0.36* 1.3* 0.49* 0.65*
Sanandaj 0.75* 0.82* 0.756* 0.76*
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Tab 4- Classification of SPI1 and SPEI (McKee et al,
1993; Vicente-Serrano et al , 2011)
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Spatio-temporal variations of meteorological drought using Standardized
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Abstract

Drought is one of the most damaging natural hazards that it is placed in the first order in terms of both the
frequency of occurrence and the magnitude of created damages. In this study, we used the standardized
precipitation - evapotranspiration drought index (SPEI) for analysis of drought in the 54 synoptic stations for a
64 years (1951- 2014) period. For drought monitoring and regionalization, the SEPI values were calculated in
12, 24 and 48 months timescales. The trend of rainfall, temperature and SEPI was investigated using Mann-
Kendall test during the study period. The results showed that an increasing trend for drought and temperature
and decreasing trend for rainfall. Considering the correlation of drought and temperature, the findings of study
confirmed that SEPI had a good performance for monitoring drought across Iran.

Keywords: Drought monitoring, SPEI, Trend analysis, Iran
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