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Table 2- The SPI values and drought severity
categories (Nikbakht and Moradi, 2019)
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Drought severity categories  SPI values
Extremely wet >2

Severely wet 1.50~1.99

Moderately wet 1.00~1.49

Normal 0.99 ~-0.99

Moderate drought -1.00~-1.49

Severe drought -1.50 ~-1.99
Extreme drought <-2
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Table 3- Mann-Kendall’s Z values and Theil-Sen’s
slope values of meteorological parameters at
Kermanshah station
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Figure 1- determination of change point year in annual
rainfall by sequential Mann-Kendall test at
Kermanshah station
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Table 4- Mean annual values of weather variables and slope of regression line in Kermanshah station
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Tmin 6.4 5.8 73 0.0535 0.0518 0.0570

Tmax 23.0 222 24.0 0.0471 0.0022  -0.0055

Tmean 14.7 14.0 15.7 0.0503 0.0270 0.0258

Rainfall 451.0 489.7 401.5 -1.8224  -0.0136  5.5344

ETr(HS) 1440.8 1406.5 1484.8 1.7826  -0.7599  -1.3181

T.D.P.: Total data period; B.C.P.: Before change point; A.C.P.: After change point
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Figure 3- Changes of SPI, RDI and SPEI values during data period in 6, 12 and 24 month time windows
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Table 6- properties of drought and wet calculated by SPI, RDI and SPEI Indices in 6, 12 and 24 month time windows
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Abstract

In recent years, due to global warming and changes in meteorological variables, drought occurrence has
increased in different regions of the world. The purpose of this research was comparison of SPI, RDI and SPEI
indices for drought monitoring under climate change conditions in Kermanshah station during the period 1963-
2019. The possible effect of climate change on drought characterestic (intensity, severity and duration) was also
examined. The indices were calculated in three time windows, i.e. 6, 12 and 24 months. Potential
evapotranspiration (ET,) was estimated by Hargreaves-Samani equation. The trend analysis of drought time
series was performed using Mann-Kendall test and the change point of the series was determined by Sequential
Mann-Kendall method. The results indicated that in study station, air temperature and ETp amounts have been
increased but the rainfall showed a decreasing trend. RDI and SPEI indices were found to be more sensitive to
climate chage comparing to SPI. In 6émonth time window for SPI and RDI indices, drought severity have
decreased after the change point (year 1994) compared to the previous period whereas in case of SPEI, there
was no significant difference between two periods. For all 3 indices, in 12 and 24month time windows, drought
severity has increased after the year 1994 whereas wet year severity has decreased. Also, in these time scales,
calculated severity values of RDI and SPEI were more than SPI for before and after the year 1994.

Keywords: Drought, Trend, Time window, Kermanshah
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