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4- Standardized Runoff Index
5- ECMWEF Reanalysis v5
6- European Centre for Medium-Range Weather Forecasts
7- Correlation Coefficient
8- Normalized Root Mean Square Error
9- Mean Bias Error
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6- Aridity Index

.

LY RN

Soslail ( Juusits il piaew slapisy o oo 5l (o

" 39290 &ty (S 9 (S5 Jod sl el a3 LS
o (sl Legiio cslaasli L, cpl > (Sliver,2003) Ll
Bl S (55,9l 5 (Seiglgrien eulibler JLuSis gl
5 oUlgy Lod ¢S85, Ao ilisen (gl poito 1 o] 5 48 ol
29 o3l ( JLuSits g5 bl jo 0pé 9 SB b
0)93 Jo—b Loasls (1l gawlbxe 3 (WA w0dljsin y00)
3y glmodls yolio py 4l 53l ol e £ 5 ool
=0y9% SLE] pace )5 01,98 0 aljw 4 el Sl oslazal
o e g9 (P cwlial e g Cie (Vg b sl
o=l > (IR (s g (saelins) 390 (ool alio 3591,
LSS (Sgrhn 2 p oSb Sl Sae b 4 ol
5 Saesly (gylel 0)9 Jobo L il (sloooly wiojls (Syjglg)am
Y )LSan 50,8 S) cowl og o sl psto BB
Soilgrin JLSuid dnbre (olp (soamte b asls (St
o oals (PDSI'; Palmer,1965) ,oll, LSt o5 o §
Sl «(SWSI'; Shafer and Dezman, 1982) oda .
; Stahl, slddlais 5508 (Chang; Chang and Kleopa, 1990)
HDI®; Kayantash and ) .S 5 JL.Sis o (RDIT 2001)
lmodls I byl 581 )3 oS ol asdly 3,23 ( Dracup, 2004

o2 o3l cwlie @jg Oloin L @iy 028 (e b ol
(23 sodld p LIS @jes (hjly 028 «lisios jl (S ) .l
S 85 B o e 6500 slags g el o 5 )L
0F ohLS adms )0 0 daled o)Ll ) Gl (S a sl o
U GV 5 aslale o] Laugto slaodls sy Jlaisl gjss
@l )5 )3 (wyp 390 958 Slig Slive (6 leg e ol
i s lgly 156 e a5 4Vl Lol 5 48 o ol
I 2op3) 3 s @i ool 3o alale (olide 3 adbioe S @98
2 ol B AU 5 @595 Olgis 4 gw)p 3)90 OV 48
Loyd 0F dga > > AVl whie ;o Wakeby 597 45 Caull>
e POVl Lo W0 0i > U alale wlie o 5 &V
Sl cale 23S (e S Jleinl @ e 4 baols
olail Lol gjsi sl &1 (59 @8 JISDI” [asls asloe
il Gl 6N 3= )3 (WA ) g Jloz) 43,5

1- Palmer Drought Severity Index
2- Surface Water Supply Index

3- Reconnaissance Drought Index
4- Human Development Index

5- Streamflow Drought Index



Yol LGl gWaosts 3 ool b (S 59 0 JluSis Clasuive p cuwbio 2395 51 )y

38°0'0"N
£}

34°0'0"N
n

30°0'0"N
n

26°0'0"N
L

600
Kilometers

T
48°0'0"E 52°0"0"E

S0 Sy g (S BIK ] g (Tl adlaie - S

GBS (9,

Sl y i Sy gl aind pbl o lye bl cuand ol 3o
A Aaled 00ly puser alatwwl Dy o yl5l dslal 45 a8 sl ond
£l (I b an Jolhe ol Col ssalie LB &S jslailan
5 (o8l ea iy [l o oK) Gl (V ol iz
wdlawl 3y90 (clmodly By bl (Y ¢Lidyge slaodly (g9l e
a3l dnwlxe (¥ cuwslie (Yl s jor bl g (510 (¥
oolie 4w 3 iy &g 9 LB @i elul 2 ead 5lalil ULy,
Soilg i Jlusis Glasuie duwbxe (0 @ale VY o ¥ Sloj
5 b g Gdo o Slglyd do s o JlSis glaolis ) slaws Jols
= Slesias aliab g Glasuie dwlis (F JlusSis clib
2 dole ol il 5 @ig 5 LB @iy padls 9 elal
A dilgd 0dly il JolS jobo ay doldl

bl sy

owlgd Lwlwly «(Statistical Distributions) (¢l (slag ;e
dlar sl gl Shs g Sluogas a5 G s ¢ Jloxs]
bl am ol (o5ladis 3590 )3 SleMbl lo 4y g ool oLis |,
ol )3 Gl sl dy oo Canl (Sae camliol (g)lel @55 SO
Slaogad Cuydb 359l 4 e Wolgs a5 390  JuSlis adli
yolaie as Easy Fit 5.5 1380 oy 5 5l , sls gaiog )3 .00,5
2 ol 0ad odlaiwl 5y &5 bl ‘_5)[«:] 259 Y& il
ooy p i3S Sladisg wlalyp zly ()bl @jer can F Jods
ol oa &) Cuwl 0 odliiw] (o llg, dilale sla

56°0'0"E

ERAS Juaw lasaly
ECMWF' o3l oL ooy Jus (slaosls ERAS (classls
§) moee ly—seis ERA-INtErim’ claosl b duglis 5 oS ol
o it clialin Gl (YL Slej g (S pady dles
doup sdsus g dmodly slag b (gilwdnd § 4Bl dawgs (g0
ce>] lodly oyl (Hershach et al., 2018) sl 03,5 lay sl
(9> slayily)y aS ail o odds oo 5L slaodld degee
Jlo L o slacdas pas L ol jon |y ugldl 5 (ynof pdans
4 ERADS 03y asgosme a0 )8 o108 jlidl s eiST VAV
Uisled 5 C8D doupy cdich dw (>gy5 ¢ 28] S Luliel s
oiSels ERA-INterim o cos Jao o o 0l i
Sl sl 3adss 4 cwl S5 BB .cwl oud ERA-INtErim
L;Jl_iﬁ B L_) ul_)ls) ‘LB)—!‘,S )_0!.05 Lod 5&)[) ailale dl.ho.)‘.)
VAVA=Y Ve 0)9d (b (ieshS O+ dga) oldlss doys + /0% /0
pls 4 dog bl od gl youin] codin ol S (4l
)] ()2 D)9 bKJ.wil ¥ t;oLw LSI)'f CJL’U )| u_';-).g 4\§|)| uKAI
djyg0 Oli:_ua.i] Yo don dl).g R C.:L.: )‘ u_">).3 Silods ul?r.l’.s‘ CJL’I_‘

1- European Centre for Medium-Range Weather
Forecasts (ECMWF)
2- ECMWEF Reanalysis Interim
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Abstract

The most important method for monitoring hydrological drought is the use of drought indices based on river
flow. These indices are generally based on the assumption that the river flow volume data series follows the
gamma distribution and the principle of equal probability transfer. Therefore, in this research, the aim is to
investigate the suitable distribution of monthly flow data and its effect on the characteristics and classes of
drought using the standardized runoff index (SRI) in different climates of the country. For this purpose, monthly
data of precipitation, temperature, evaporation and transpiration and runoff were collected from 40 synoptic
stations across the country during the period of 1979-2020. Then, from the reanalyzed ERA5 model of the
ECMWF datasets with a spatial resolution of 0.5 x 0.5, the mentioned data and runoff during the selected period
have been extracted. Statistics such as correlation coefficient (R), standardized mean square error (NRMSE) and
mean skew error (MBE) are used to compare model data with observational data. In the following, the SRI index
was calculated for two time scales of 3 and 12 months based on the fitted Gamma distribution and the best
distribution, and drought characteristics including intensity, duration and frequency were calculated for them.
The results of ERA5 model data evaluation indicate more accuracy of temperature variables, evapotranspiration
potential and precipitation with average NRMSE equal to 0.09, 0.62 and 1.02 respectively. Considering the
change of drought classes by changing the distribution used in the index, the results of this research show the
necessity of fitting and choosing the best distribution in the calculation of hydrological drought indices.

Keywords: Suitable probability distribution, Hydrological drought, Characterize drought, SRI.
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