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3. Standardized Precipitation Index

4. Standard Index of Annual Precipitation
5. Percent of Anomaly Precipitation Index
6. Rainfall Anomaly Index

7. Standardized Stream flow Index

8. Stream flow Deficient Index
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Fig. 1. Location of studied area and monitoring stations to assess the drought condition in Tehran province
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Fig. 2. Flowchart of materials and methods
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Table 1. Characteristics of the studied stations

Station name River name Longitude Latitude Altitude(m)
Darake Darake 51.37 35.81 1700
Abali Haraz 51.96 35.76 2034
Namrud Namrud 52.57 35.74 2212
Firuzkuh Hablerud 52.77 35.75 1930
Sharifabad Jajorud 51.53 35.23 850
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Table 2. Drought classification based on SPI
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Table 3. Drought classification based on SSI
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Fig 3. SPI values at the studied stations in Tehran province during (1985 - 2016)
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1. Kolmogorov-Smirnov
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Table 4. The results of the fitting of cumulative distribution functions at each station to calculate the SSI

Stations Best Fitting model R? ME RMSE  P-value
Gen-
Darake y =6.445x - 2.574 0.9998 -0.399 0.916 0.996
Loglogestic

Firuzkuh Gamma y =1.9974In(x) + 0.387 0.9886 -0.899 1.019 0.99
Namrud Fatigue life y =3.4989In(x) - 4.525 0.9999 -3.792 3.8 0.783
Sharifabad Beta y=1.2978In(x) - 1.777 0.767 -5.375 6.018 0.883
Abali Gamma y =2.0361In(x) - 3.4 0.9916 -5.941 6.198 0.99
——o—Darake =~ —#—Firuzkuh  —#&—Namrud Abali  —¥—Sharifabad
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Table 4. SSI values at the studied stations in Tehran province during (1985 - 2016)
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Fig5. Comparison of meteorological and hydrological indices at Darakeh station
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Fig6. Comparison of meteorological and hydrological indices at Namrud station
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Fig7. Investigating the duration and severity of drought based on SPI during (1985 - 2016)
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Abstract

A Comparative Study of Meteorological (SPI) and Hydrological Drought Index (SSI)
Based on the Best Cumulative Distribution Function in Tehran Province
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Abstract

The permanence of rainfall shortage compared with the long-term average of meteorological droughts,
reduces river flow, groundwater level and hydrological droughts. To quantify the drought, several indexes
have been defined. In this study, two drought indexes, including standardized precipitation index (SPI) and
standardized streamflow index (SSI), were used for meteorological and hydrological drought monitoring.
The aim of this study was the monitoring the drought in 5 stations in Tehran province during the period
of (1985-2016), determining the most appropriate cumulative distribution function for calculating the SSI
drought index and also comparative study of meteorological and hydrological drought indicators in this
province. The results show that the most suitable cumulative distribution function at the Darake station is
Gen-Loglogestic, at the Firuzkuh and Abali station is Gamma, at the Namrud station is Fatigue life and at
the Sharifabad station is Beta. Among the stations with proper functions, Derek with the highest P-value
(0.996) and the lowest RMSE (0.916) had the best fit with the Gen-Loglogestic distribution function.
Also, the similarity in the process of drought resulting from two different indicators,indicates that the
meteorological and hydrological indicators are completely same, in other words, surface water resources in
Tehran province are completely influenced by rainfall.

Keywords: Drought monitoring, Standardized Stream flow Index (SS1), Standardized precipitation
Index (SPI), Distribution function, Tehran province
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