[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1401.13.26.14.2 ]

[ DOI: 10.52547/jwmr.13.26.146 |

Sl b Blia 9 (6559 UiS pole oS>
el 09> Cuprte dcliudingsy

VS VN yliane g b IV o)loss /o jaw Jlo 550l 0595 o prde doliimngs

" zusﬁ M&O"

Sy U 5l eoliwl U Sbly Swis sblie 5 cwlinilgd JUSWis Liul 9 sodieg
(oylaly Cwss 153,90 axllias) PN ¢ SIAP (SPI

Sl 12 9" gianld 03 o3 Lo oo (kS deswe Mo (SLS jUge

5 oSl e 13555 5 550 09,5 el )| saslid IS ggmtils =)
(M.nONtaNi@UOZ.AC.ir : Jgguue o3ty 3) o b oSl (550l g @ ype 095 ¢ybokl ¥
5 olSils g 550 5 e 095 e latils —¥
whiobly paass S 4;594‘\&;513 -¥
VNN : i pdy o )b VNNV bl )b

VEY U VP caman

bgunso 20,5

30,5 o Sl galgs 4 (0bj Shlus el 3)ly cage AVl oS Canl lon g Ol sladlgy oo e | (Ko JlocKis oa, 1BUD g dodile
e 5 Sloj hlizme sl > (b)) Sl & )90 (s Bl I JLSUES (b d9a> oS ple Wl e JloSiis slaadls ulpl
ol jl odlizl b bl Sts 3blis > wlidlon JLSES (il 5 saalgy 4 xSl Gimgh ) dil) e 53 jlose (S bo sl ]y
A &sly olialy ess 3 (PN 5 SIAP SPI)

lnolSius! sl o515 & 4295 L b (g pglaen aolllas 3,90 039150 )3 s (lmolSiug] Wlig) ()l (sloosls dsgasro csimgly cul 13 1 g 9 Sge
bl oygd b (haly wlidlgn g olrodg «Souslhad ¢ b Wldshuns) olKiul gy 2w «Suts sblio 13 03l 4y g yiwd LD Cudgime g
el bl 136 5 Ll e elas o sl oo )bl 0)93 b ceiie slaelfiu] 3 )F iyl caslis (YIFTVAY) dls Yo S 2t
lie PN g SIAP SPI ¢la jaslis gyl 4 pludl iy o3l g (Solad ( iKon claygosl (68,50 b odls iS5l luebl 5 L 4
ATC GIS Lo ) alols (e (b 090> (b9 jl oad (b))l sl padls (aiing yolaie @ (izxen 9 43 DIP ljdle 5 5l oslatl b eVl (lej
A5 olawl

YoMA Jsde oyt 9 MY Slss Cops e opyieS (Yo VSVAAY) g byplel 0y90 Jsb Jlo a4 Jho Olyusd copd dulee b i@l
2 bl e adlaie () JloSis g48s Jloxa! odiad i pol cpl &S ol olpod Yb (6l i b g plaiel  S5L ghb olaalj cuid & 0b jasein
PN 5 Jloys Jlo YO SIAP (Jloys Jlo YE SPI cla sl oluly lnlj cuds Lylys &5 5 Laseiio PN 5 SIAP SPI ayles dus susyys by caols]
Jls & bgre (b haly e 5 dsss godsr olitlon JLocKis o iaas ailos dus o oluly rioman ol o35 ciunss JlocSits Jlu YO
Jsb 31 Lo YE (b SPI asles olslyy 5 sl o YOFY 5 =VAS =V /¥ i as Yo oF Lo el aasls ol 1 Sy y olie o ol 039 YooY
Sockis ) Jls 0 5 Jlog Jls VW e oy Jls # b lunly ceds PN aglod ab 9 Jloys balpd Jlo Y0 SIAP ayles Jloys Laylpis (ylof o590
wlos dw JlKe s b (oplegMe ...\.\i)l.guA‘A' PN g —+/YO SIAP —\ SPI j23lis aw (glp L_JL»&M» Sl d> ool 0397 1,95 p Chunds
crais Loluly cosl 4,5 15 JlucSits b oo iy ohaly e Jesass adlas 3,90 o)l 855 (b 45 5l oLz PN 5 SIAP SPI
b SIAP alos ( 8yd Jlob odgamme VAAA=Y++F claJlw ;3 SPI alad 4l 5 & b esudo laly cuby wlidley JlSis b
CuBd O g L Saciand Yoo T=Y 400 sl lo (b PN o wlulp 5 (5,5 Jlad 5 Jloud slapisi Y+ +5-)23A 5 VAY-1AAR sl Lo
el 0392 > |y (wlidlgn JUuSuis g58g b 5 Slgl S epslis s ) (it Jeuiliy laal;

ool 0)9> by Gl slainy ity @b 5 S (318 colle JLslis e sanaigy leatis Sl 4 a2y LIS (605 Aol
59 9 Copde Jlosl sy sy ol (S9508 5 oliee 55 5 ks (50 13 g syl Bblio ol COLE @)l Jols imgl )5 adlllas 350 alls Y-
sl g Sl yel OIS Cuslew g (laye g 59w I (559l g (Jane Cannj eloial (golaidl ( Slyes Glacsi el

DIP ,l38lp 5 el oy ¢ JlocSiid i ¢ JlocSis (asls alols juse by Lby) 165 sojly

sladlyg,y gody cditmd plocamwl g 00 clagiuwsS]
2 CusdS dalgs by o ol slaely Sl
o iy glaShy 38 calis gble
Opomen 9 (JloSis pla 355 jluia g gody nie
P Jusis ) Jlo g 4 g Sy Cypie
Sl e ilwodlel ojlel lpyacby 4 g 039 Cuglyl
ey ey chlus ials g en opl b oaslee
5 @bil Glr @ @R (i lpadls
lge buasls ol (W) stes JocSis Ll
loylual g odas ol 1) alsp g o (sladSles
o8 g gloy e b glye 4 ]y bl
Caol duo Sloj JluSis jadls (Y\) A8 g pSolul
ol kol slo Sy 5l by, g ook (08 ) Slst &S

Aodo
hbbre (piope 5 nime doa jl Josis
Sl oyl pgls b (SdymS & dogi b &S Cuwl aubs
() w3 S b cow |y bl aag 5
& Canl @bl Gl pheusSy g LIS sy Jlosas
() 8y o )36 g (ol glasily |y o ozl 4y (gl
9 39 989 4 (souldl (Bblio (oolod > Wi o oy (i
Solize )03 dilais 4 ddlaie K I ol Slodanad b
el Lbd )l Juckis oS5 sow 5 (F) 2l
L cle @ o sl odds adlid b anslé oy Lol
ol okl 5 ST ol aesin 5 odzm Cunle (g
s jieS b cdles plo 4 Cod g 0348 asuie
G &S ey SiSdey 5 Suis bl ;> .cal ond


http://dx.doi.org/10.52547/jwmr.13.26.146
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.14.2
http://jwmr.sanru.ac.ir/article-1-1190-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1401.13.26.14.2 ]

[ DOI: 10.52547/jwmr.13.26.146 |

VYWY

FloSias ganaiy 4 (VF) hlen 5 godlo aimd oo
’Czl 7Sl slapasls Gl eolawl L
by gl sy ks okl ,3 (SP1 o PNI DI
oK Ploj’ djlfgb dL‘bM wl)..o LN uL»J
5 1220 bJle 5 35y oYL s polis (il oyl
04U ‘13‘.70‘ Sldlas Wy Oy LQJL» L)A))LSMA} Yele
o ol JSis gbals 2 Slee objyl 5
5 BT doals (ul g9y 2 03,28 Slilllas 929 o e
Wbl o Sid bl o basles pl o Slae 1 87 juils
WYl U5l osSbe b ol cuds aile Ll
S Cunl y9iS 3ble (p FSES gja cpleiden Voo (o)
sl 0392 909y (1 ) (5 9 N Gl Jlusis L5l
3)p0 dilale 3,8 4 parda g pogat slaShy 4 29 L
ool Jluckis chale 5Ske b)) @llas
Sreog bl b Jlsas a5 Ghb
by (e P8 Sl ale (5%
g Chlud g oad (bre gali> (gl 5 (silusiallys
wilos il s el 1) Jluckis j) sl slaoye
OB JuSid Sk oees g Ny Sl &
0B yelay (V) 3 Ol wlie Cupsde g drwgd jd opo
Flosis glals Sles qwyp 4 Glagh ol
byl s elolis cas PN 5 SIAP SPI ulslss
g Pl laaly cusy o) canaigy 9 JeSas ous
ol Ot 4 o & Ladld G cwlie coly

DS (0 e dd e LS ) cillbe oy il

0995 9 390

2 zyeyieshS WEAYS Joleo (gamwsy b olaaly cuss
Yl’" b yae Yl" u.)L.B‘P 0390 )3 g U‘f‘ d)‘“’ u9.\>
Jsb 500 0 Y1 5 50 F0' 5 Sl ope YA TV
L oyt 4 Jlad 1 athaie ol ol 005 aily By
3 g sl 98 4 5y 5l A Gl ped 4 g
WYl ()l (ke 9o g o s yped & )8
4 ble Jiize Lglyb 9 :..;T &l 9 yo ko VY OL\.U:,I)’
il &5 SS9 oS Ll g Ml SiS g p S
&S S g D Gliwsj 5 a0 YL a0 ¥Y ) gled
S| o u*-’b 4> -\Y/5 Jead L}-’.] 5 Oi sled u,s/ﬁ.«f
9 59,8kd Job 3 Lod BT g o5 I (o Cargh) (oo
d ) M| & sS4 sl b Jw Job o o>
Ay 423 VO 390 & lieali 3 oy 9 b o )l
oKl (ST, ¢ dihie Casee (V) S L(YA)
A3 o Ll 1) e oxiuill

G 15 g el 035003 Loy hooma ( Jlitd oo oo (LS jligs

A ) JlecSid b p85 0 daw g Gud polls x
wrasls des 51 (SPI) ous Vojlubisl o)l asls
o 9 WS 4 ) Sl Shy oz Slgie & ol
byl s Sl adls b awlie o cul (gy500ls
55 ) (ale) Bl oles & S35 b 5 o)
losl o ol egMe bl o )b awlio liws CusBge
3,85 sl yasls (V) ol dunlee LB Calisee Sl
5 WYl G5l slme (alS & Gl aes ) 0 S0
Jloy 3l doyd asls )5 o,Lil Tosds Jloy duoys asli
Pl Olgie 4 @aejlyy (1 Sike (il cuss 3 L (PN)
e (b Sul » Jlp @iy Uhilr 0258 L) e
Slp ly Slasle g dvw ol & cwnd 1y o)L Gl
Gy wsle g ob pbsl aVls § Jad @lale slasygs
ool dyge dnly ddlaio Sy AVle b b 0y90 S
S et JlwSis LUyl 0 (s380 (adls 0,8 )48
o)Ll sladsles 5l plS ud & cudly an gy b andl (V)
Sl oyl b asls ple | gy G jeb 4 odd
5 S bl o bale ol I S o Sles
0t (F) 05 S8 bl a0 i 3yee Sloj
sesls sSles  sdie )3’ SSLS  sla sudod
ol pbool Lo alisee bl (o oyl (siidigs ¢ (JloSis
CaoSle s 4 oS 3,8 & pascio byl yd @y s g5 by Ll
CrS )l 5 s deg 5 Suid bl shopd Ar 5l i
ol 3kes 5 28> b)) (Sbly Sl WS g9y 2
Dyed g ol 4 cuenl b JlSis (b o balks
958 0 o psl gl yimgh 5l golasd 4y sl yo Ll
A gy b (\) OHer 5 awle 3585 0 ol
okl > (PN) Jloys 51 doys ayled 3l eslasl b JlocSis
bl > )k 6581 &8 Sy doxl cpl & 92, Gl >
Ly Sllllas )93 (b )3 50005 LSS sl ) Calises
D sme 2o A0 liseb] maw 3 bolSig! o)l polie
les wyp & (YY) sl g odljpol bl o
5 JwSis objyl » wlisley JwsSis gl jasls
ol ) S s wasby peid ol gl Sl
Sl pasls 5 Z jasls &5 o b bl b cul
0,80es il JlocSis b ol o sad 3lulinl
,8les & dng b Sad (asld Cpioren )b (gyi
Sl bl wss Jwis 08 jasuie 0 cwle
(V) o hSen 5 (g9 ol JwSis (il j adle
sokaie 4 SPI 4 SIP FRAI PN sla atls b L
S Ny wmS ol 4 gl P ganay
0383 313,55 51 63V Gl I PNI g RAL (gla jasls
okt i B L) Jusas cus e mjg

1 Standardized Precipitation Index
4- Rainfall Anomaly Index
7- Deciles Index

5- Z- Score Index

2- Standard Index of Annual Precipitation

3- Percent of Normal
6- China Z Index
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Figure 1. Location of the study area and stations
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Table 1. Specifications of selected rain gauge stations
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Table 2. Different classes of SPI index (14)
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Table 3. Different classes of SIAP index (11)
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Table 4. Different classes of drought intensity based on PN index (22)
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Extended Abstract

Introduction and Obijective: Drought is one of the most destructive weather events that cause
great damage to human societies every year. Therefore, drought indices can indicate the natural
limits of droughts. In this way, they make it possible for us to evaluate at different time and
place scales. In this regard, in the present study, zoning and monitoring of meteorological
drought in arid desert areas using indices (SPI, SIAP and PN) in Zahedan plain were studied.
Material and Methods: In this study, daily rainfall data sets of operating stations in the study
area were collected. Due to the low density of stations and severe limitations of data access in
arid areas, five stations (refinery, FBI, Khinjak train, Pudeh Chah and meteorological
department of Zahedan) were evaluated as suitable during a 30-year joint statistical period
(1987-2016). The selected stations had complete time series and no statistical deficiencies
during the selected statistical period. After ensuring the quality of the data by using
homogeneity, random and discrete tests, the annual SPI, SIAP and PN indices of the annual
time scale were extracted using DIP software and also in order to zoning the evaluated indices
by distance photo interpolation method in the environment. Arc GIS was used.

Results: By calculating the coefficient of variation from year to year during the census period
(1987-2016), the minimum coefficient of variation was 88.7 and the maximum value was 208.8,
it was found that Zahedan plain has irregular rainfall and high variability, which indicates the
Occurrence of drought in the region. Then, by examining the three indices of SPI, SIAP and PN,
it was found that the conditions of Zahedan plain based on SPI indices were 24 normal years,
SIAP 25 normal years and PN 25 years of drought were weak. Also, according to all three
indices, the most severe meteorological drought that occurred in Zahedan plain during 2003 was
related to 2003. The values of each of these indicators for 2003 are -1.49, -1.16 and 25.32,
respectively. According to SPI index, during 24 years of normal statistical period, SIAP index
has 25 years of normal conditions and according to PN index of Zahedan plain with 6 wet years,
12 normal years and 5 years of weak drought. The annual drought threshold for the three indices
is SPI 1-, SIAP -0.25 and PN 80. In addition, monitoring of spatial variations of three indices,
SPI, SIAP and PN, showed that during the statistical period, the northern half of Zahedan plain
was more affected by drought. Based on the meteorological zoning maps of Zahedan plain, it
was determined that based on the SPI index in the years 1999-2005 of the northeastern region,
the SIAP index during the years (1987-1989, 1998-2006) of the northern and northeastern parts
and based on the PN index during In the years 2003-2006, the southern and western parts of
Zahedan plain had more potential in terms of continuity, frequency and severity of
meteorological drought.Overall

Conclusion: Considering that the spatial zoning maps of drought indicate the spatial expansion
and more intensity of critical zones during the 30-year statistical period studied in the present
study, the identification of these vulnerable and endangered areas and The extent of this
phenomenon is also necessary for the implementation of management as well as development,
economic, social, environmental and agricultural planning by the government of men and policy
makers.

Keywords: DIP software, Distance Photo Interpolation Method, Drought index, Drought
Intensity, Variation Coefficient
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