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Abstract

This study analyzes the uncertainty arising from the
assumption of fitting the Gamma distribution to the time series
of discharge data in calculating the Streamflow Drought Index
(SDI). Using the time series of monthly and annual discharge
data in 30 hydrometric stations located in the Urmia Lake
Basin, the efficiency of Gamma distribution in fitting
discharge data was investigated. The results showed that in
only 1.5% of the total cases the Gamma distribution in the
fitting of the discharge data series was recognized as the
superior distribution. According to Kolmogorov-Smirnov test,
in 25% of the cases a significant difference was observed
between the experimental distribution of discharge data and the
distribution of Gamma, which increases to about 57% in the
first and last months of the wet year. In contrast, in 31% of the
cases the Wakeby distribution was recognized as the best
distribution in fitting the discharge data series. The highest
displacement of hydrological drought classes was observed
with the use of Wakeby distribution compared to Gamma
distribution in the monthly scale of Ghabeghloo station in
August (96%) and in the annual scale of Ghasemloo station
(54%). It was observed that by calculating SDI based on
Wakeby distribution, compared to Gamma distribution, the
highest frequency of displacement in annual and monthly
scales is related to normal class and is equal to 25% and 43%,
respectively.
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Legend

Fig. 1- Location of studied hydrometric stations in Urmia Lake Basin
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Table 1- Specifications of selected hydrometric stations in Urmia Lake Basin
drog )l darly )3 51 ol A g 45 Rlly Cokiie (5 ykeg imd (SO | Claswive —Y Jou

Annual
Series Station River Séagg;n Longitude latitude Haﬁ)ht N* Isoi\:\;/cerrzggee
(cms)
1 Pole-e-Senikh Senikhchay 31-029 46-09-23  38-11-55 1352 48 0.78
2 Akhoola Ajichay 31-045 46-03-53  38-01-46 1310 30 7.70
3 Merkid Ajichay 31-117 46-49-22  38-10-06 1520 26 5.20
4 Pardil Senikhchay 31-527 46-12-29  38-13-48 1400 24 0.93
5 Tazekand Soofichay 32-007 46-16-00  37-29-00 1610 40 3.63
6 Ghabeghloo Saghezchay 33-007 46-03-00  36-57-00 1520 43 9.10
7 Darepanbedan Saghezchay 33-011 46-02-00  36-58-00 1650 34 9.78
8 Pole-Adinan Jighatoochay 33-015 46-28-00  36-57-00 1460 36 18.30
9 Safakhane Sarooghchay 33-021 45-37-00  36-42-00 1475 36 8.38
10 Dashaband Siminierood 33-035 45-42-00  36-41-00 1350 63 14.20
11 I\{I|a_ndoab- Siminierood 33-037 45-42-00  37-00-00 1310 52 15.30
Siminerood
12 Nezamabad Zarinerood 33-917 45-02-00  37-00-00 1283 23 32.70
13 Janagha Ajorloo 33-923 45-05-00 37-02-00 1410 24 3.40
14 Kooter Mahabadchay ~ 34-003 46-01-00 36-31-00 1380 39 6.22
15 Beitas Mahabadchay  34-005 45-01-05  36-57-41 1424 49 1.39
16 Gord-e-Yaghub ~ Mahabadchay ~ 34-009 45-09-00  37-21-00 1280 28 4.34
17 Pighale Gadarchay 34-011 45-04-00  37-23-00 1500 48 8.50
18 Oshnavieh Gadarchay 34-013 45-14-00  37-24-00 1480 44 1.35
19 Bahramloo Gadarchay 34-021 45-34-00  36-53-00 1320 56 10.49
20 Dorood Shikhanchay 34-042 44-54-00  37-40-00 1400 11 0.96
21 Ghasemloo Balamijchay 35-001 45-07-00  37-43-00 1387 43 1.65
22 Dizaj Barandoozchay  35-005 44-50-00  37-26-00 1335 61 7.93
23 Babarood Barandoozchay  35-007 45-30-00  38-04-00 1297 68 7.57
24 Keshtiban Shahrchay 35-013 44-47-00  38-12-00 1299 27 2.09
25 Tepic Nazloochay 35-031 44-56-00  38-14-00 1399 64 11.39
26 Abajloosofla Nazloochay 35-033 45-07-12  37-43-12 1295 53 6.88
27 Bardesoor Shahrchay 35-089 44-49-48  37-25-48 1600 12 4.26
28 Chahrigh Zolachay 36-001 45-30-00  38-42-00 1533 40 3.46
29 Nazarabad Dericchay 36-003 44-46-48  38-12-00 1597 38 0.85
30 Yalghuzchay Zolachay 36-011 44-55-48  38-13-48 1307 42 1.55

“N: Number of years of statistical period
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Fig. 2- Frequency of probability distribution as superior in fitting monthly discharge data
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Table 2- Frequency of superior and Gamma distributions in fitting discharge data series
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distribution as superior % % % % % % % % % % % % %
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Table 3- Frequency of Gamma distribution rejection cases based on Kolmogorov-Smirnov test
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Fig. 3- Frequency of Gamma distribution rejection months in the studied hydrometric stations
) D390 (5 09y (SolKin] 45 L & 595 5, srole Sl -V JSS

Wb coSoyio VA Joleo (00l & oddionly L diges 5o
9 =+ IFYY Joleo Cuiyay L xje 5 Wakeby xje5 ;| SDI
o)y Wakeby Jlas! xje8 0,08 4 o .ol =+ /Y50
& g J Seisdpen JSis i lrale e 350
SDI gl o CaSoyio 08 05 glil 4 00,8 0 caums  JluSiis
+o/VOY 5 N +¥Y Jobee iy LS xj95 o Wakeby 505
aw wdgdomo opl > Wakeby Jlos! x565 5,8 does )3 .l
oy @ s Jlog jl (Sjdgpn Jlusuis b ool

20,8 o lawgie

023 Y Jolas LS 2555 45, KS 53l (2555 g0l ol
ook MR wSls 5 +NOV o LB x50 P-Value
Jade 51 5555 4 13L o (Drnax=0.141) LIS gy 5 lunlite
@ ) .l (De=0.135) Joleo (070.2) sloel grdans > Sy
sl slodly gy il g y5S e latel aw o L @i

20,5 0 3y cdiaidld 08t olosiauwl

P esSe g0 YY1 a8 00 gl 4 09 0 dlen Mo F IS
LS @55 el plysa Wakeby Jlol g9 3,8 4l
il 50 cxSo o YY Iy (00 slil 4 5 SDI jlade yidlS cunw
235 0 SDI jlude il3dl Caw Wakeby Jlais! z595 3,8

Superior Distribution = + =Gamma Distribution
14 —
o
ped
L]
100 150 200 250 300
x (Discharge in m’/s)

= Superior Distribution =~ = + =Gamma Distribution

i E— I

SDI;mma=10.752
SDI =+1.041

Wakeby

021 SDI(mmma—'O- 365
SDlyyery=-0.637

4 35 -3 25 2 <15 -1 05 0 05 1
SD1

15 2, 25 3 35 4
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Table 4- Frequency of monthly hydrological drought classes displacement in different months
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Frequency
Table 5- Maximum frequency of of hydrological drought classes displacement in stations
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Fig. 5- Percentage of hydrological drought displacement using Wakeby distribution on an annual scale
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