[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

'
82 -~ o
\# Sl gul 03> 10 (Saigls e 5 owliblyn JluSlis abaly o)y

P e g
6ol sl @l 9 559U psle olKitils

5l 039> Cu e aslilingy

S 51 sl 0395 0 (SO Gelg s g wliilgd Jusics abul,y wyy

\d Y. Y. . \ .
ol g @gl.p ¢ G (0.9 ¢ ygy SR .y

o855 b il 9 (55,5LiS pole oBisls wds)l b, ls wsﬂ Sl =)
Mofidipoor.n@gmail.com : Jsiue odiuw s
OB S b mlie 5 (55,0l pole olKiils Lisls g sliwl ¢ Loliw! -F 4 V¥

ouS

& o iditio Gl iy )0 T SgaaS Eely 45 Gl IS5 B g crmb oy S Jlusis
2 bad Cang S5 5l ob g £989 (Slglyd g ol S 5l ed 1 oussy ple b dslio y0 oy (08 5 (o0
Gl aB L Gz (50 sl 510555 g1 (5 iy Canod! 310 )T (o0 )b 4 45 (Tl l5ee
E993 Floj Sl 9 lj)l < (SDI) (gl dild0g, Wl yor (JLusis (5Ll g (SPI) euls 5l
oSV 5 oz oyl ol YY il Lol 51 yakisee 1 (gl yt -comnl o0k 03 Liian! b oISl
(adb FA g YF AT Q& £ ) Slojojlaf 4o b sl g ul colisuw! S 5l jusul 0595 43 (5 y0g yiud
=0 9 (Sl alal syl (xbaw OF @il (JaSiis I gy 1 g 0855 5158 551 090
Sl 0313 (s 03 )5 duiilmo (10 2 Sk ST Sloj Sl 9 8,5 1,8 (o 2 3590 adlaio )
=5 50 gyt (Samnod 33y &1 Sgliin Siloj sl 03l 50 SPI gla (g pw s (SDI) (23 0uds 3yl
Sloj abasly 310 (LA bS8 )5 )1)8 dualio 9590 W 09> 315 SASET 4 (ruizrod 9 (o) 12 9590 059>
o (] 9 ol 13 Sxo o )0 AR gl )0 ;00 b (S Sglgyand g owliblen (JLusis g8y
Ol 58 w3 (pl g ouds (s b Ol L2 P o JLusiis b (0 ST walo Y o5l 5o
Bl oo LT 0000 09> 15 5 9 Obl il ol 53 JSTus 9 pS Lol VL L g obo

Ry ) M (sl alsog, Wbl > Sl Lo o lailiew! o,k el guuds s ojlg

S §l sl 039>
Sed ol gldlyae dihio o 0 Wiy oo doddio
il glb ans; o JLSis (VF) LoLs Gl oanyay 5l oS Glemie 4y LS
W'J"—W"’ )"'c )5.|a L R 9 WM )9L’ R ,»—"U:' > 3 éJ‘g 399 Sl 0y assLl ;'a.au
o mee 9y5lies 9y pidu by ! a8 ol o8l Sl 5l sl sl


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

VY

e s JLSis @ x5 g bl Helaie
S8 oolaiwl 050 9ol US LI 5 5 000 )8
o ool il glp aS adl o sl s §
&% O wmlio LelS e o Susb
sholiia 5 Lyl aallle (5 il oo
Slaal o (Aol £ 5 ¥) s olisS b
W) oty Gloj slagulide 5 (55,5La8
G599, Blacal gl (aale FA 4 YT
cel jasls pl YU o5 0685 solazul
ol 5l g ol zlg,y of 5l eola (BN IRV
aslllas )3 a2l ol 5l ook ) Guize
0>l cpl 65 g s S eolaul JluSes
— =590 ales ol sla s asels s,
LS5 el ooy bl o (V) 5,5
Mg Y gyl 5o (V) plySen 5 elny
(V) Glpo g e g Gliw,lxe ;o (VY)
pade Slal g pliwgain SLLLLE 059>
35 #6 lal S a2y 035 5 (F)

A ,0 oo , S8 wladss 1 ogdle
«(S3gl9rsee g (owlidlge (JlSas anlis
ol sleslaiul b (VY) o) g (0l 50
a0l o5 4 0je> ,0"SDI 4 'SP
S2glgsap g (oulidlye Jlsias o)l
5 Sylel sl oo 5l Lol mls ausls
aS ols Lz SDI g SPI ozl (o anslis
Jley el Ly o9 cal o A 2l
s

5 Sle) Soxmdy oy p a (V) (A
Sl o 00l ;) b ISz Hhs SIS

SSis azrli jleolaiul Ly ol
Eo8y oly las mls .S, (SPI) ol

Y4 UL...W.)L) 9 )LQ) 10 o)l..o.»i: /I°9'“’ JL» )_v..?uj 059> Cu pde ML.W.Q5)>

Sl ol el S Ol e o
el 58 ola ool olad a5
Ol dm wly (65,088 5 D Frie
iy aS il 5l S5 (A) ol o prie
azlse oL o o3l Gldlo o ogas
el o S opl sl T om0
95 JLuSds oanny 4S5 05d e Fobled
(V) w20 o0
Bl emele e Ly JLosias sy
SlwSis sglgsla s ojlo oS el
(Sojlg—p JuSis (—liilea
00l el ploiz] - (golatdl g (g5,5liS
Blsl lislen ISz ) (18) col
Gl )1 ol 5 050eS 4y a5 w8l o
o ol e (omliblgr (JUSAS 0gh
Sy g oad yoe SLS Cagh) 09eS
o il Jlaixl 5 ralS ], (g5 )5leS
5 ($lasS Jlsas) aos aalfll) Ko
GLisl (Susglsype Jusis (ol aug |
5 b ol ol 0 eS S w il
bl oy bl ay Cod (e 25
OV S (o5 g puildb0g8 (s
ssbie an lidlsn 5 ST o le placesils
sbe parld (Jlasis by 5 L)l
ol 51 S a5 il oals all | (soante
Slo e 655 )8 A ellyy b a3l
Siliie Slwlre Loy, 5 —liblsn
oot 5| Sy OVF) 4l ouds >l b
ol s (Jlsis b glaasls
Gl ol ol ol e SPI s il
4o () Ol 5 (5 o Lawgs )b oyl

1- Standardized Precipitation Index

2- Stream flow Drought I ndex


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

YA

s 5 SDI 5 SPI (glgasls 5l oolizl U
el il plxil S5 )puT 09>

b 9, 9 3l
axfllao o 90 ddlaio Cuxdgo

ol 092 5l (oaou aslllans 350 ibaie
mre reskS VAYYE Jolee simlas L 551
b 35 2
il Job OA Y- 0 GO0 Yo T
wldliz o YV OA L YS OA YO o
Ol g8 dzuaw Ll Slelas )l 5l g ol )3
I eleide o 4 3,0 5l g ead 9,0
hoobeds s Jled plelr sl
] 4285 00

Cordy oy yshaie & o (pl )
o) VY S0yl LT 5l o 5 Sk
Job L s ey e o] ¥ 5 (il
IITOF Loy alls ¥¥ 5 s (o ol 090
33,5 oolil (\WAS
(SPI) owbiislen Jlusics asli

alale (Fas)l Gloj o axiliz
Wb By By O jpa adlaie glaolin
RGP Vi N PERVEY WY IRSPRRT N Ly
oz |y (o599, Jlo 4 bgyye oo
Slosrw Ous]=12 5 pej= D oS
Oly oo ) e lass b Sl S
5551 oy ) alal 51 oolial b

Rik:ZPij (V) akal,

i=12.. j=12..12 k=123456

S5l pul 0je> 50 (Saielg s g owlidlen JluSis abaly ) p

Sygo a4 |y 0> sl o JlSis
<l glie gy anle S5 Lz L L (S
Silose Ghled (oo

o A= {(F) Gl LS 5 (50—
95 )0 Silo i g (lidlen JluSis
Lol bs auizlo gy (s95 5 gl liw o
SlwSis dogyl ol ol jo aS ol ol
2 g el So Sley 12U L (Sigls e
o Coi aale ¥V Gl 2 L g9=
Solul el 035 5o pulidlsn JluSis
o U o5 58 (Soelg e Jlsas
2355 e ol E98 31 oy ol iy 5 ol

Ll (o p 0 d®) OhlSen 5 Gleonld
Obl (S3edg 0m g culidlen JluSis
SPl st §f oalitul Ly Jlats ol
slo s Ll alibs gulos acsls
o Iy 5 JuSis LLS,| o iy

a0y, e Gliwl Gl )0 (S5elg 0
Al o 0 5im S g oKyl g ol.fl),.'..;‘;.
2 V8) 95,90 e g gl S0
SPI aslie a4 Libew! jo JLSis o)
Gloysio L calie Jlaoj slo uliie jo
skl > IS yob 4y ols lis LQ;—l Sladss
awle ¥ 1Y olisS Sloj slo oy90 b xaws
sl o980 Lo ey ;;l @L:.esspl
MJMML@\' UV)S@Y}E
NV
SLeSis ) p johaie 4GB
Oexd B b g el ‘SRLQ)' sloog 4o
Siglg 0 g lidlse JlSis bLs )


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

i=12,...
ooyl )] 5l i 40 S 5 R
oS Gl W) e Sl 5 (razx
(V) Jgaz ail (o (K) slos 0,90 5l

VYRV sl 5 ke /0 o)lot pges Lo il o35 e dliiimngly
K=123456 £Lis | ol y (SPI) o Jadlial b sl
(K) sl 0595 sl (Ry) (sred (o)
Sy dm (Sglg 0 Jlw () 4 by e

ol JaSis alise gl con aib

P, :—RKS_KRK () akay,

4280000

4240000

2200000

4160000

4120000

4080000

320000 380000 440000 500000 560000 620000
L \ L L \ ! 4
‘\_ &
<k
rg
H
H
R
doglye A6 Ls
. . H
H
(i 33
3
&l g | H
| 5
Al gl y (5 g3 o 3t
® L stwplodfs wl
[:]’ JEE SR < S|
B ey 02yt - Kt i g
sl i H
(B s 0o 4 &0 &0 ¥
- i
T T T T T T
320000 380000 0000 500000 560000 620000

axdlas Sy94 le.ib Oliu.u." 9 sSJJ‘ )..JUT 0)99' u...wﬁ}n—\ J&m

OV SPl asls g, & swlislen JLSis slo cll> sonail -) Jsoo

Sl consg FRPRESY N[
esbye b s +Y < SPI
Csb e L VIO < SPI <Y \
Lisgio s e V<SP <\/D \
Jloy a4 o035 SV <SP < Vs ¥
Lge Jlses VO < SPI< - ¥
i s Y <SPI<-\B 0

G Ve Ve SPl < -Y 4



https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

Y.

TN lpk pelhs il aal k slow
¥ Sloy o oygs Sl s 4?50 ¥
el il o anle FA 5 YE OY & 8
(SDI) (gl 4oy, wll > JL_Sis
slaslog, Slib > (cxoz pox> bl
Jbs () 4 by o (K) slows 059 (sl (Vi)
Sty (1) adal) &j90 4y (So5glg 0mn

DIy = Vie = Ve 49 4-“’-3‘)
S
i=12,... k=12,345,6

o fyeme (Sl i 4 S 5 Vi
o5 UL e Jlae Syl (00
(V) Jgoz 0l (oo (K) sl 055 1
o) JlSies @l gl o aib

Q) ams oo ;L2 SDI s,

S5l pul 0je> 50 (Saielg s g owlidlen JluSis abaly ) p

slailbog, slapl,y Jlsis pols
(SDI)
ohgy 4= SDI Ll ol 3o o
o3l g S 4 S el SPI aylivs DLalS
45 dgdse 22 by =l 5o el 0nd
@l ABss, slpl > e Sloj o
Ol o aS wilb e 05250 Q) O jpar ailabs
ol j ol 5 (So38dg 0 Jlw i il
bl il (o0 S3edg 0 Lo 4y by e

Aibes (7) adaly a0l o s ()

Vi = Z Qj ) d"]""")
=

i=12,.. j=12..12 k=123456

ul_:l;).> (2T > ikQ‘ 3 as
2,99 91 (Soiglg,od Jlw o slaslzoy,

(V) (D) Lasls g, b Sigls e JLSis ol oy aid -Y Jsoxr

wJL..i...;- Sy FRPRESY el
Sz asls . < SDI
odle Sz V<SDI<- \
lugie QL..SH.Q -\/b6 < SDI < -\ Y
wad S Y <SDI <\ v
aad L s SDI < -¥ ¥
An (eime g (o) O )50 05> S5 )0 Bl o Jlasis DIl cw) p Co

28,8 1,8 aslie 090 b ojem o) SUS&S

Sy g s

sl ol » JuSis Sl ) Cox
.)5_3.05 ‘:l_a) p.‘a.‘ & Pz A facs! Ls"‘b"“
le_boli_m;‘ )Q ‘S’LA) ).»..>l_> éﬁ‘s )b 9 UT

1 e 3 syl abal, lan) b
Sboi 2L 9S85 1B ()2 990 allais
O 90 S Al (o 0 (SWib S
Lo (SDI) =0 so—is oot sl ools
AY A F X)) Sy oslb £ ,0 SPI sla (6

Oyt (Smred gy 4 (4ale FA 5 VF


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

A

alalyols i oyl el
5 S NL e ae )0 A mhaw 10 g)ls g
Oy 99,1 992y (s sl (0
oo V L g ole lod ;5 Lol ole  Kaes
lie ppizman (F J30) 900 0 &5 55b
Dyl ols (L (s 3550 ) 9
5 ol 5 3 33 il o (515 (stne
Sy5-0 adibaie o295 0 (Fem ol (o0
0j9> 5 Brme (lyie 4 (g oo aslllas
(Y Jgoz) S5 oolaul

Y4 UL...W.:L: 9 )LQ) 10 o)Lo.»iA /r:}w JL» r.?ui 0)9> Cu e ML.W.Q5)>

2SS e ad Bl (6 ey e
Sae dz a8l ol Sw)b jlade a5 L
sle ol 5, 1) 995 ;3L L onsS Jsbo
5 59l Sllugi (V) J5b .0 05 (b
a0 i | (xhaw slo b
0 5 Sk ey ) p jebaie 4
995 9 51 Sl szl 0552 5o (s Sl
ISl (o b (Sl g (eSee Al
g Sl 0ol a8y 059> losl yo 45 ige
59 oSl d—lie o izeen
ooliiwl 03> (93 (S99 (SWb

rs A

r. [ A

| v.
v
| 5.

v X
s | o3
I~ £
AT - - E
E l

| y.

\ J

\ v

* \‘ LW -

by (P \

LY

WYEITVA  IFYS ARYY  APYA IEVR AFA. AFAY IFAY \FAY
ola

OYVENYAY) S5l iul 0355 o0 5 S,k Sllogs dulie -Y S5

Solite oy sl 3l b xaw sl O o0 g Sk o (Sived o po -Y Jgo

SS9k Fis el b mlin
[ JREa 5B ol ) L ol les o R
- ¥¥ YA JJF-4 0¥ g oSl oo
Y. AYYO - J$59 -/OVE = 255 eSilae



https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

Yy

S sl ojem 5 (Sulsls e 5 eolidlyn JusSis Ay o)

5 Sl (Nad aslio (b9, 99 oy sl F 905l li -F Jso
0303l Candy P olil az o F 09 S Hb (S35 Sl G (St g S dslie
OS] 3529 pas . v A oSl Lol 5l oozl bg, 98 5l odel Cawds 0j9> IS
«[FY e
Ol e 0597 (29 (39 ole drmlma 5 (gh

U—" )LA_S.,@ 4—<’)5J"4—‘ '5)"5 S99 a_ale
b o,y A9 slaiel maw o S S
alaly cp o Cuiored bl IS Se

3 (SiPee g (oulidlpe JluSis
O)‘») Oﬁ_?-ﬁ ).a.‘>l_: OLA «S_: l_: L: 9 oLo QLQ.Q

SlaSis Sloj plai gy jslate &

SPI S35 (5Slee «(So59lg 000 g (wlidlsn
Ao (e g 0j5> 5,0 SDI L ddlais
Sy olie & 50 La oje> 4 SIS

Ol O (Kood oo g 00,5 awslio

VGO Jeloz) Oy a5 0ly Lis gl ICUDY LRV
¥ olde ;3 ¥ SDI 4 SPl s Siaran
Jusas pasls g 9l ()L (el G (g (Kot 038 Lo -0 Joo
o 90 09> S5 5o sy, slapl >
P P P Pl Pl Pl

aals FA als YY als VY als 4

als £ al ¥

L{hc)joslbua}u

T 7 SRYIY TRV T2 o
R Y (R R Y1 1 T
CeYY DAY e ey
T Y 2 A AL 7Y TV
ve v oava™ e’
NEYT Yy e oy

YA~

e ey anle ¥ SDI

oA anle # SDI
T v asle 4 SDI
VYT ey asle 1Y SDI
N asls Y¥ SDI
Y Y anle FA SDI

ol Sl g o0 A a0 (S FF

T I O T W A o IS GOV

ilites oy o pSb b g olSasl SDI 5y SPI o (Sanads oy -5 Jga>

ol Y o ol ) ole sl Sl o3t
“IYAY SIFYE <[FOA anls ¥
¥ IFAY SIFYE wls # eSilee anglia
“IYAY it C¥E anls 5 059>, SP!
“IYAY iate <P anle VY ysn olSiyl SDI
“IYAY “IYAY “IYAY anls Y¥
VY VY SIVE anls FA



https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

Yy

Y4 UL...W.)L) 9 )Lef 10 o)l..o.»it /[69..«) JL» r.?ui 0)9> Cu e ML.W.Q5)>

oy, slagl > Jlsas asls 5 o labial ()L (atld e e (Nmed i po =Y Jour
0595 30y SN 4y
aole FA ol V¥ ale VY anlo 4 aols # aole ¥ 036> )
Ny YAY cyay” JEVET JeaT EEY ]
vy ey vy rve ey gy e
vas” ey ey AT N e KU
—IVAS E v ves VAR yess Nt
ey YA vve” ysy YA e RIS

ol Sl g o0 A s jo  Saen FF

S (Ko (i o Sloy sl wliie
(A Jga) 0,18 329 obl 1ot olKtus! (o

R I PR W T o SIS GO

JLsias SUSe oS gorine @l
S 50 adihaie ;o (Sisls a5 (wlidlsn
ol o a S ol i g aallas

Slagelio 50 S5l 55l 059> (5 5kag e (sl ol SDI 5 0555 \y SPI (o (Ko o —A Jgor

Gl Sl

ooy ' i

bl D9 oeld Oy )0 ol LL Syt g s
DARPA <IYVY AT Y ARAY <[+ QA AR als ¥
< IYYY AVY4 AN <\YY <IYYY ARYA AN anle £
<IYA# Y. SARAY QARG A2 ARPA <IYYY ale 4
ARIA DARRS ARed JARA ATZN ARA <IYYF ale VY
I g o[+ AY AR <IYAY AT <IYYA ANA ale VY
AT o/eYF </VFY AR <[+ M \NFF </VFQ anle FA

dog)l Gl gl o (F) o) Se2 g (5 00> g
SlwSis 434 grﬂ ol oyl ceallas
adibie Sojglg e JLSis p wlillse
059> (N9l y0d & Joddl puSe Sl
aS ail oo o] Sloeje pj 9 S 51 vl
g Sl ¢ 81,5 e ey Ll ia a g L
30 s U] 51 g0 ddlaie Ga:Lf g
slo S Vb b s 4 a5 b i

JlaSis ey aS ol s by

bl )l (Sjglg e Jlsas 5 (oulidlsa
559 45 (955 4 3,13 925 (5,5 ne
> GalS o (ulidlse JLuSis
3,90 adibats (sloje> yoj (s (2]
wihio o JLSa5 gody ol ool asllla
anle ) U LL Gl oyge 4l 05 Sl
Jolo mls oy plis (b o e 59,
liizs | ol s by ol

).e‘_:)o)’ﬁ_’>)$ (\\)u‘)lJ@ﬁdO‘)—Q


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

Yf

Cedollae Lilewl )0 (V1) ¢5,90 29) g9 9ol oo

ol i SlSo phai gy (uioren o)l

Aoy0 059> 25 5 (Sglgyed g (owliblea
Lo L as o)l 0929 obl s oKl jo g
Oll > sl 1o (0) oLlSon 5 (Lol
GYL Ko Jdo ol cilae Jlos
> Saislaried 5 solitlys JLKES o
= cg)l_c |) A)L’TIA—M’ 6)..\.65)&._&0 Oli»—a.u)‘
Ol CwdVU el 09 090 oS
9 Tl leallnn! Cordse 4 o]
ey b acwls bdie ol (6 g 0ue
OSSR 085 Sk G295 3l O e 5
ol 58T gl Lo a5 0o 5 oolizl
(5).“05)..\&.% ol.i&_AM)‘ M-M}QY[J )—A—?UT 039>
w)ojw|omu;)b)ooM|
Ol =9 9 Sk (e (95 (Fied

o Os.\AT Cowdo

S5l pul 0je> 50 (Saielg s g owlidlen JluSis abaly ) p

Sl BB i el 09> i s
5, sl (Sl ohg a4 sla ( Swb )
shomy alolidly g 00y Jrad (el Uiy 4,
5 95 (oo obml SLSU sl D (Sl
S 5 szl i lilsy oy Sl el
OA 510) 555 o o] Lo 035> 25 5
adlaie )0 Soiglgpoe Ll s 04
2 o b JLSis g48g o5 090 (oo el
21y el ollus oS blyj slaosl
585 (s Gy Tl 5 051 b 4y dilaie
5l mlbie Cupas jolate a I L JlSies
Sl b LSz 5l b ol ls ials
REV-N) <
lbidlpe Jlsias Sl ol (o)
45 oo i adhaie ;o (Sojglgaee
&y el Vojlo o (Sowon (s
oy A s o S 4 sk o o
Sy obdo il g ol o e 5
1 Sloaslone SDI 5 SPI _Sted l5e
CaSog bl b aS 0gd o atulS didlais

&L

Benjamin, L.H. and A. Saunders. 2002. Drought climatology for Europe. Int. J.

Climatol. 22: 1571-1592.

Doupigny-Girux, L.A. 2001. Towards characterizing and planning for drought in
Vermont-partl: A climatologicaly perspective. Journal of the American Water
Resources Association. 37(3): 505-524.

Eslamian, S., A. Zarel and A. Abrishamchi. 2004. Regional estimates of low flows
in the river basin of Mazandaran. Journal of Agricultural Sciences and Natural
Resources. 8(1): 37-27. (In Persian).

Ensafi Moghaddam, T. 2007. An Investigation and assessment of climatological
indices and determination of suitable index for climatological droughts in the Salt
Lake Basin. Iranian Journa of Range and Desert Research. 14(2): 271-288. (In
Persian).


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

Yo

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Y4 UL...W.)L) 9 )LQ) 10 o)l..o»i: /I°9'“’ JL» )_v..?uT 059> Cu pde ML..M.Q5)>

Ghasemian, D., M. Taiy Semiromi, J. Chezgy, M. Broghany and A. Tahmasebi.
2009. The analysis of relationship between meteorological and hydrological drought
in North Khorasan province by used SPI indices. Second national conference on the
effects of drought and its management strategies. 20 pp. (In Persian).

Heidari, M., E. Farrokhi, S. Tnyan and B. Hesari. 2009. Analysis of meteorological
and hydrological drought by the use of DIP software Areas to be studied: Urmia and
Khoy. Fifth National Conference on Science and Engineering Iranian Watershed.
114 pp. (In Persian).

Kashef, M. 2008. Risk zoning and management of drought-induced water shortages
in the northern Semnan province. M.Sc. Thesis, Gorgan University of Agri Sci and
Nature Resour. 167 pp. (In Persian).

Kardvany, P. 2002. Drought and ways to deal with it in Iran, Tehran University
Publications, Printing, 392 pp. (In Persian).

McKee, T.B., N.J. Doesken and J. Kleist. 1993. The relationship of drought
frequency and duration to time scales. Preprints, 8th Conference on Applied
Climatology, 17-22 January. pp: 179-184.

Mishra, A.K. and V.R. Desai. 2005. Drought forecasting using Stochastic Models. J.
Stochastic Environmental Research and Risk Assessment (SERRA). 19(5): 326-339.
Moradi, H., A. Sepahvand and M. Khazayi. 2009. Assessment of meteorological
and hydrological drought by using the modified SPI index and SDI (Case study:
watershed Khorramabad). Fifth National Conference on Science and Engineering
Iranian Watershed. 117 pp.

Nalbantis, I. and G. Tsakiris. 2008. Assessment of Hydrological Drought Revisited.

Water Resour. Manage: DOI 10.1007/s11269-008-9305-1.

Richard, R. and A. Heim. 2002. Review of Twentieth century drought Indices used
in the United States, American Meteorological society, Aug 2002, 1149-1165 pp.
Sharma, T.C. 2000. Drought parameters in relation to truncation levels, Hydrol.
Process. 14: 1279-1788.

Sheikh, V. and A. Bahremand. 2009. Investigation on hydrological trends of Atrak
river basin. Research report. Vice-Presidency of Research and Technology of
Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, 77 pp.
(In Persian)

Smith, K. 1998. Environmental hazards, Rutledge, New Y ork. 79 pp.

Szaai, S. and S.Z. Bella. 2004. SPI Index for monitoring of drought development in
2003. EMS Annua Meeting Abstracts. 1: 258.

Tavakkoli, M. 2001. Flood hazard zonation and its characteristics in the middle
section of the Atrak River basin. M.Sc. thesis in Watershed Management
Engineering, Gorgan University of Agricultural Sciences and Natural Resources. (In
Persian)

Vicente-Serrano, S.M. and J.|. Lopez-Moreno. 2005. Hydrological response to
different time scales of climatological drought: an evaluation of the Standardized
Precipitation Index in a mountainous Mediterranean basin, Hydrology and Earth
System Sciences. 9: 523-533.


https://jwmr.sanru.ac.ir/article-1-52-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-22 ]

\i2 S 51l 0je> 50 (Saielg s g owlidlen JlSis abaly w)p

The Analysis of Relationship Between M eteor ological and
Hydrological Droughts|n Atrak Water shed

N. Mofidipoor?, V. Sheikh? M. Ownegh® and A. Sadodin*

1- Former M.Sc. Agricultural Sciences and Naturas®&urces University of Gorgan
(Corresponding author: mofidipoor.n@gmail.com)
2, 3 and 4- Assistant Professor, Professor andddate Professor Agricultural Sciences and Natural
Resources University of Gorgan

Abstract:

Drought is a natural and recurring phenomemtnch causes water scarcity in
various sectors. In comparison with other natuealands and disasters, drought is more
important considering intensity and frequency adl vas spatial extent and total
damage. In the current research, the StandardizedipRation Index (SPI) and
Standardized Discharge Index (SDI) were used tdyamahe temporal characteristics
of droughts. To this end, monthly precipitation ¢irseries of 23 raingauge stations and
7 hydrometry stations across the Atrak River bag#ne used and SPI and SDI for six
time intervals (3, 6, 9, 12, 24 and 48 month's) evealculated and analyzed. For
assessment of drought impact on surface water mesgyufirst the correlation between
rain and discharge time series of different lageBmvere calculated within the study
area. Then, the Pearson correlation method wadedpfd calculate the correlation
between SDI and SPI series for different time wdés at each individual subwatershed
and whole watershed of the Atrak River. The resshewed that the correlation
between meteorological and hydrological droughtss veggnificant at 99 percent
confidence level. The maximum correlation was fodoxd SPI and SDI of 3 months
time intervals. This indicates that droughts cadseerease in surface flows and this
impact is remarkably observed in the dischargeesbf the same month or one month
later. The highest Pearson correlation was foundttie Shirabad station and the
Darband subwatershed.

Keywords. SPI ndex, SDindex, Pearson correlation, Atrak watershed
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