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Abstract

In this study, drought monitoring in different areas of Iran's
climate are performed based on three drought indices of SPI,
RDI and SPEI in stations Babolsar, Bandar Abbas, Sabzevar,
Shiraz and Zahedan. The correlation between the drought
indices in 12-month scale with 12-month moving average of
Precipitation, ETo and four meteorological parameters
including minimum and maximum temperatures, wind speed
and relative humidity were calculated. According to the results
SPI index showed the highest correlation with rainfall. Also
significant correlation were observed between SPEI index and
ETo in different climatic station. ETo correlation with SPEI
index shows extremely high values in low rainfall and dry
stations which increased as the precipitation to ETo ratio
decreased. Meteorological parameters affecting ETo showed
higher correlations with these parameters compared to their
correlations with drought indices. The correlation value of
meteorological parameters affecting ETo with droght indices
is directly affected by their correlations with ETo. Due to high
correlation of ETo with drought conditions in most of the
studied stations it is suggested that in arid and semi-arid area
the SPEI index be used for drought monitoring. Using SPI
index is not recommended in these areas in any way. However,
in areas in which the ratio of precipitation to ETo is close to
one, Using indices which are based on rainfall such as SPI can
be a good representative of the region's drought status.

Keywords: Drought, Correlation, Reconnaissance Drought
Index (RDI), Standardized Precipitation-Evapotranspiration
Index (SPEI), Iran.

Received: July 9, 2016
Accepted: February 3, 2017

IVAE 5l o 5ylond o3 jaw JUw
Volume 13, No. 3, Fall 2017 (IR-WRR)
\aF-yay

’|
I

P!
G
§

o Caaladly

dblwbéwu»umuyww)f
Ol 2! (soaldl diges Wi ;3 (g 9 O sl el I

9 Y‘LSJ&‘.NM ‘J.aa.ﬂ.”s.g‘ ‘ﬁEYd)w‘ s ¢ ‘uﬂm% bw
F 5w 1525 Buw

S

SPI Jlsis jasli aw ool p JlSis (b & Giagh cpl
5 3l )8 50 ¢jlg e ¢ wlieah il slolKius! ;> SPEI RDI
Olise ol ods aslyy ol u{l}(b 9 g.j ol U_>|33 P olalj
oo b dale VYl 3 jeSde JLuSis s jadld  (Sen
lod cdieS glod wlidlen yalyly slen 9 ETO ()L dale VY S oo
oAVl s (wlal 50,5 dobre aws gl 5 0l Gy i
O Goblize (S Cpizmod g SPI jadli b (5L (St polie
N 13,5 odnlie calise (slaolKiw) 3 SPEI Lasls L ETO
Iy @Y jla palie Sid g oyl o5 Bble o SPEI 23Ls L ETO
ol (Ko Jlade ETO 4y ()b comd (ials b g amd o oLt
b yoSde awliblan (gla ol  Siwson b o ]38l ETO L SPEI
L ETO  Siued I 5oS dylge olad pd ¢ owyp dy90 slojasli
bogiione o Sisa (ol (lie Opzped Alle JLSis slagasls
g b JBETO L oy dy90 yiolyl (Stawod Hlaio 3l cov
3y90 bl ST 0 JlSid Cuxsg L ETO obj jluw (Siser &
g Suid bl )3 3900 oty (oS (pl @IS 4 @i b g ()
> (RDI 5 SPI gla jaslis b auwslio ) SPEI (asls jl Sisaey
crl 3 SPI asls 5l oolisl aSS] yeus 2ga odliwl JlSiis il
S b gblie )3 (Jb ppe )3 298 ool oy (lgis g 4 3ble
35l s g e sl 5l eslisl (S, & K005 ETO & ol
Al dilaie  JluSis cunsy KL oes 4 Sl 0 SPI

sz plols (adls o Stued (JLSis 1 ouds Olals
U])"I sb.—\.u:))l.—\.:bdl Lﬁ)"’ 9 ).:Dw _O")b ua_BL»

A0/F/N callie bl > Fo b

/NN :dlie 5 pd o)l

1- M.Sc. Student of Water Resources Engineering, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran

2-Professor, Department of Water Sciences and Engineering, Ferdowsi
University of Mashhad, Iran. Email: ansary@um.ac.ir

3-Professor, Faculty of Natural Resources and Environment / Department of
Water Sciences and Engineering. Ferdowsi University of Mashhad, Iran
4-Research Associate, Department of Civil and Environmental Engineering,
University of South Carolina-USA

*- Corresponding Author

\a¥

Oyl e g3 3 olKitily (T plie (sdidee L)l (ool )8 ggzmilo—)

) Ol eaedio (g0 3 o8l col pwsins g pole 0,8 dliwl =¥
ol iz g pole 05,5 dluuly Sl g (Conj Laxo 5 (i mlio 0aSily Sl -V
) Oyl cdgutio (wgayd oSl

6 ol odoie YL ¢ gt (sl yadlS olSily ey j baomo g ()l pos 09,5 )b Limgh =¥
Jsius odiunggi >

Cal p3glSal WWAS Wil Ll b dllie oyl 390 45 (Discussion) o bl g o



ool a8 wlad S 18 adllas )90 Slid 9 3,5 e lg e
56 b ealBl Couxsg s 1 Alijani et al. (2008) (g
d)90 dtmaliw‘ u_:]yb 9 UT n_.vl.uoy.a:- )I Lﬁ'})" ML:L;o C)SLO.A.A
Sl Jolis oalisil 590 (slmodly awl ond &SI, Y Jodo ;> (owyp
YOAY J VR0 gl b S sbolSiun! slal

bl o (Jo B o w) (o3Me

GBS g, -V-Y

RDI SPI JluSiis sl asls 5l Ky o palie uios ol
iy yolie o 51 g 03,5 dpmsloes anle VY ol 15 SPEI
5 ok ol 9o b Jlusis (glaaslls (o P (Sinson
Sl glos (Jils glod glayioly o Jusily (3ym5 g ps
3,5 dnwle 5l s g (oo Cugh)

oy g @l Y

S ialyl b JaSis (clo b LS Sigad oy )Y
cldlyn

owliilon ol oyl dnle VW S pmtie ke Siuson p3ldo
ol duwle dale VY ulide 0 JluSid laadls b o S
ol 033,85 S Y Jods 0 ol (ol ol

L ETo 5 o, glyoll Suwod (ow)p -Y-Y
9 SPI 23ls o oYl Swed ¥ Joo s & o9 b
ook el s SPI as s apwloee )3 &S ol dagi 1 33)5 oo
023l s D] 5l a0 dons pl g e 03l IS Lma“m

doddo -

Joledy ;> JUuSiis a5 ams o s juolo bolce (slaotssy ow)y
51 S (Bryant, 2005) 3yls 15 b o8l ks claosy
d‘bbua:-l.w )l odlaiwl ‘Jw ‘_y.ul.’ LSLQ’W""*“"“" u)).s.)).’)lf).»
Jokatods glite JUuSois (sl bl o8 b bl oo JluSts
ol lapasls she ol 5 Shas sl JlSEs Ll
g 5 —Uisl 5 (RDI) JlaSits lulis (SPI) ors it
5 03905 Iy (6 yiiar 3,08 (SPEI) o33, lsilil 3ys5

FuSiS poyp 3 Mg &5 Cwl pusie gl 0L
sl ol elil ((Nohiand Askari, 2005) »,.5 1,8 eolitwly yge
St S A5 ol o Tgm Sl a5 3% 5
5 las K515 i SPL asle eolw (sla adls p> 65,5 o
bl 1) (poge G4 35 Ol rpy SWiS g Gl o5 bl
Abramopoulos et .S e bl ol o yiws bl Cugb; e
SlaSis wai b ulisl b &S wees oLy al. (1998)
2 b Fhe i Mg e oS Wil oo 3L IRl i <O ed,

S a5 |y JSis by i b hpns

SPI JLsiis (slaadls (Siuwad (o) & yobs Lingh 5
oieb) SPEL g RDI ()b lie p bpo JluSis yib)
G ETO (b slayiall b {ETO 5 b sl JluSiis
2945 Seiygines oanl (15 )3 ETO 3 50 (sl yialyly 5l g3las
Sy e 431y b))l 3blis (coaslil Cumig pb oy 9

L g5 9 dlge =Y
03] 3590 (50313 g arlllae 3590 Lo —Y-Y

cohnlj (bl 0 bl St g o] id img} opl )

Table 1- Some of the climatic characteristics of studied synoptic stations
0 3590 Sy giams SWoIu] 2sp 9 O Oloogad I (A0 -) Jgsa

Average annual  Average relative Average Average Rainfall

Station temperature humidity annual rainfall ~ annual ETo  ETo ratio Climatic zone
9] (%) (mm) (mm) (%)

Babolsar 16.91 81.32 914.42 959.12 0.95 Coastal
Bandarabbas 27.12 64364 171.63 1936.84 0.08 Arid coastal
Sabzevar 17.83 40.03 193.11 1942.76 0.09 Semi-desert
Shahrekord 12.21 45.91 330.01 1198.91 0.27 Mountainous
Shiraz 18.28 39.67 3221 1815.51 0.17 Semi-mountainous
Zahedan 18.86 32.29 78.32 2115.57 0.03 Desert
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Table 2- Drought Indices correlation with studied parameters
2 2990 S Relyb b (JUSis gl pad L (Staod p3le -T oo

) Index ) Index
Station Parameter Station Parameter
RDI SPEI SPI RDI  SPEI
Babolsar 0.995 0.908 0.910 Babolsar ® -0.183  -0.401  -0.378
[<5) o =
Bandarabbas 25 0969 0969 0763 Bandarabbas == 0428  -0440  -0.405
o E —_
Sabzevar Z2= 0.992 0.916 0.510 Sabzevar % qg- -0.479  -0478  -0.341
=
Shahrekord § § 0.993 0.868 0.475 Shahrekord g’ﬁ -0.376  -0.247  -0.073
o > <
Shiraz § % 0.982 0.976 0.746 Shiraz § = 0544 -0561  -0.481
[T
Zahedan 0966 0958  0.474 Zahedan e 0532 -0574  -0.579
Babolsar -0.047 0436  -0.430 Babolsar > 0.026  0.280  0.277
(5] U =
Bandarabbas g -0.455 -0.545 -0.917 Bandarabbas 8 E 0.516 0.542 0.600
o O [«5)
Sabzevar a0 -0.386  -0.693 -0.984 Sabzevar =2 0.614 0576  0.355
D
Shahrekord 2 5 -0.048  -0.517 -0.896 Shahrekord k= 2 0391 0411 0304
> > ®©
Shiraz § -0.215  -0.382 -0.825 Shiraz <§D © 0513 0540  0.505
Zahedan -0322 0459  -0.981 Zahedan S 0514 0594  0.784
Babolsar o) -0.040 -0.328 -0.317 Babolsar 0.079 -0.241  -0.244
L S [
Bandarabbas Sw -0.339  -0.359 -0.365 Bandarabbas 23 -0.082  -0.132  -0.391
—_ E — D
Sabzevar % g— -0.028 -0.005 0.043 Sabzevar % & -0.295  -0570  -0.871
e}
Shahrekord g% 0044 0252 0523 Shahrekord k= £ 0032 0382 -0.716
> = >
Shiraz § S 0.157 0.160 0.136 Shiraz § S -0.050  -0.201  -0.636
Y—
Zahedan o -0.213 -0.260 -0.443 Zahedan -0.164  -0.237  -0.527
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Table 3- 12-month ETo moving average correlation coefficient with factors affecting it
Ol 32 5550 Jolgs LETo adlo VY S poin il Simmod ol pd pdlio - Jgua

Station Wind speed Relative humidity Max temperature Min temperature
Babolsar 0.795 -0.667 0.610 0.757
Bandarabbas 0.485 -0.496 0.303 0.308
Sabzevar 0.903 -0.275 0.273 -0.069
Shahrekord 0.798 -0.264 -0.117 -0.625

Shiraz 0.863 -0.293 0.239 -0.089
Zahedan 0.536 -0.750 0.521 0.441
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1-Standardized Precipitation Index

2-Reconnaissance Drought Index

3-Standardized Precipitation-Evapotranspiration Index
4-Evapotranspiration

5-Pearson Product-Moment Correlation
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