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Effects of Kernel Functions on SPEI and
Drought Characteristics

(Case Study: Zayandeh Roud Basin)
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Abstract

Drought management and planning are based on recognizing
drought characteristics and its spatial and temporal extent. In
the present research, SPEI12 was calculated using 4 kernels
including rectangular, triangular, circular and Gaussian at 12
climatological stations in Zayandeh Roud watershed. Four
important characteristics of drought including the time of
occurrence, duration, magnitude and severity were evaluated
by applying the highest weight to the 5™ month. It was revealed
that other kernels were more sensitive in recognizing the four
drought characteristics compared to rectangular. While the
rectangular kernel showed the highest coefficient of variation
(CV) in drought duration, the Gaussian kernel had the least CV
in duration and magnitude and the circular kernel the least CV
in severity. Moreover, it was found that the Gaussian kernel
was more successful in detecting the occurrence of drought in
comparison with others. Finally, the results of this research
indicated that rectangular kernel i.e. using equal weights for all
months in deriving SPEI, may lead to overestimate or
underestimate drought characteristics.
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Table 1- Properties of climatological stations
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. : Height Longitude Latitude Station type Province Station
instalation
1355 2190  52-07-51  31-31-04 'C;Ilmatology Isfahan Izadkhast*
Ministry of Energy
1344 1856  50-53-42  32-29-56 Climatology Charmahal *
Ministry of Energy Bakhtyari Pole Zankhan
1344 1623  51-29-56  32-30-07 Climatology Zohreh
Y Isfahan :
Ministry of Energy Falavarjan*
1344 2131  50-44-31  32-44-02 Climatology Isfahan Zayandehroud
Ministry of Energy Dam
1349 2078  50-27-08  32-39-47 _C_Ilmatology Isfahan Qaeh Shahrokh*
Ministry of Energy
1352 1877  52-26-20  32-45-03 _C_:Ilmatology Isfahan Kouhpayeh*
Ministry of Energy
1347 1972  52-00-21  31-48-47 _C_:Ilmatology Isfahan Maghsoudbeik*
Ministry of Energy
1347 1662  51-48-32  32-16-08 _C_:Ilmatology Isfahan Mahyar*
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Ministry of Energy
1327 1549  51-42-25 32-31-04 Synoptic
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Organization
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Table 1- Weights of precipitation upto eleven past months
(shift=5) J,S aalgi 45 i8S olo 0334 U L i )b 230459 - Jgi>

Month  Rectangular ~ Gaussian ~ Triangular ~ Circular
1 0.083 0.048 0.065 0.072
2 0.083 0.067 0.074 0.079
3 0.083 0.087 0.083 0.085
4 0.083 0.105 0.093 0.09
5 0.083 0.117 0.102 0.093
6 0.083 0.121 0.111 0.095
7 0.083 0.117 0.102 0.093
8 0.083 0.105 0.093 0.09
9 0.083 0.087 0.083 0.085
10 0.083 0.067 0.074 0.079
11 0.083 0.048 0.065 0.072
12 0.083 0.032 0.056 0.064

Table 3- Comparison of Kernels capability in recognizing drought
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No. of detected droughts using other kernels in comparison with rectangular
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16 4 7 Pole Zankhan
8 2 2 Mahyar
17 6 9 Maghsoudbeik
8 3 5 Mourchehkhourt
10 4 5 Qaeh Shahrokh
11 4 5 Kouhpayeh
7 2 4 Vezvan Meimeh
17 6 10 Izadkhast
16 6 7 Isfahan (South)
9 3 4 Isfahan (East)
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Gaussian Circular Triangular  Rectangular Parameter
4.3 7.2 6.5 8.4 Mean of drought duration (month)

4.4 8.3 6.5 8.8 Standard deviation of drought duration (month)
100.7 116.1 100.6 104.9 Coefficient of variation of drought duration
1.7 1.9 15 1.6 Skewness coefficient of drought duration
2.1 3.8 15 2.6 Kurtosis coefficient of drought duration
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