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1- Standard Precipitation index
4- Z-Score Index
7- Drought Indices Package

2- ChinaZ Index
5- Percent Normal

3- Modified CZI Index
6- Deciles Index


https://jwmr.sanru.ac.ir/article-1-364-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-11 ]

Ol —05)l o (s by

(MCZ1) ouis gbo! S Z 43l

Jy el CZI ailes asle (] Sl
ookl aile 3l (L Sle gl a4 SYolas o
R I XW
ZS1)Z 0 poi aylod

Glp CZI il & bgije &Yolso
Lles (VF) canl oolawl b ZSl aul=e
@brss Gl g ool a4 5l 28
oS azml Gllae ¥ ool gm e b g LB wiils
3l 00,8 o Dyge CZI 5 SPI o
(PN) Jlo i oy s

slaales opjosle 5l (S ale (0l
olize o e 4wl JLSis
wlad ol oS e oolawl ol 5l ol
Sgazo ol Caand 5l g Gl Clio olg0n
G55 S Gl YL cwed Gl s jee o
(YY) 8l suogamme
Jlys Gk » (28ly 2k e 5l yled (]
) ] o s

PN ==L x 100 v
Sy90 0,90 b ole S L Py ol jo &S
ol b e g sl ilie P g
WA APPSR
(D) bbsas alos
MSio 31 6 S sl Cupm S asles
5o wdd glal Jlg sy gy 658 @
5L dilaie Dol el Lol 4 gy 0l
aS Sl Syge w4 ol dilxe Lol
Bl s SYeb sl Sail 68

Sub bl als ol el
@ L miy Syl SPLaled (s
S g0 00ld b3l p oSl ;o 3L slaesls
255 3 ooz Jleizl oS o al> e o
3 astiwl Jloy aaj9 4 oowl Cows 4 slalE
Gygo So mibyly g e ik b (orems
(Y) 0,5

Sab exmolis SPI cuie polis
i polie 5 bwgte SL I i
bgie (5Ll e (Sl eamesglad
Sy FLSis 0,90 by, onl Gk ool
e yoluns jobo 4y SPI a5 558 e £4,0
dSt.'v”u)ﬁ "\""")"J""’S L’ -\ )"-U-O a9 ..&.wl.s
obl JlSis 0,90 wal Cuie SPI
L Jusas oy Job cnlnbe ondyse
oS SPL ke polie Gbl 5 g9y
(F) a2 o plid 1) JLuSas 090
1yl oe Cows 4y 5 alasl, 5 SPI 4yl

spr="E M)
P gley ;5 (Swjb e PL Jgesd ol yo
Shl 5 (Sa)l huge iy 4 8
isyge Sloy ey o (Sl ot

bl e

(CZl)GJ-;-gZ & los
pow aday o elel ol gl

PR ol b Q) wsloe ke —(amds
Cond ¥ oCud Hogwym @iy 3l bools as


https://jwmr.sanru.ac.ir/article-1-364-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-11 ]

) YWAY Hleasl 5 ke 1% o leds [z JL,;},.;'J 038> T e daliign

E89 w3 Cen | S (a9 g Sy 5 03903 peil Jloy @je5 3l (alapas
oo 4 LSes pl WSS ey Sab Wil o S SO ) oy )5 ol 51 S e
(V) b oo dalol g2s Sao b i 3 o0 I as Sw)b jlade g Sas ol

Ol p azbyo Gael 0035 5 wlidlse slaolli! cus pd -V Jgo

(Jl) ‘_g)Lc] Anie  oldlpe o oLl Jsb 5l elasl oKt alold oKt &9 oKl pb @3,

Lo azlol
e e (m) (Km)
YA Y4 v O id AFS Y T S oliuy |
YA Y4 ¥ o) oA vaf YA PESIRNEN, oy Y
. Y4 ¥4 o\ 04 Yoy Yy (S SIRUE S B R Y
f. ya AR O\ oy V44¥f V'Y e ol Pl A
- Y4 i) o\ . ARY N JERVRUeS 595 0

A PSE—l
] Ol 4l

oo, olewl yo QT 03gd5te 00335 1 solKin] g Lty 4zl o oLl s CoxBge Y SS


https://jwmr.sanru.ac.ir/article-1-364-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-11 ]

oy

(V) PN alei (ganaads -Y Jgox

PN ,olie Sl sanail
Ao VY B A Jby
Qoo A BV Jbs 4 Koy
Qo Ve B0 hoge JlSos
RWSRWAIAN Gl Jlsis
Qoo Tl s Qad e JlSis
(V) DI aled gosaiilo =Y Jgor
S 0,leuds Cordg E989 duo o laie
Js aad L Jlses ssye Vel S
£9d o Jlses Qoo Yo by
Py Sl WSRO
oo oy L sop e LY
pe st Jbeys KWSNARR O
s Jb Qo Fe B o
s s S aep Ve b
PCRN —ob e QoA BV
pus b eyl Ao, G A
oo oobeodldl 388 w3 A gl i
(V) SPI CZI ZSI MCZI laasle goails ¥ Jsur
ales polie FeSis ganail
Feda o ¥ ek ol
VA9 B YV/o Aol ogh e
V/fA LY g wgb e
-/44 /a4 Jloy & Soo3
-V Fa LY boge Jlses
-VAa kb -V/o s JlSas
FeS 5 Y Wl JluSis

Ol —05)l o (s by

o8y YL L bl s o Buike
ol b wads g Jlses Sl ulde
ond lajlages o Vb (5Bwle (g oS
(Y JS8) 09 o0
5 ZSl § MCZI CZI SPl (laayles
gosler o Slee Loyw bollin! ol
Sloy wbie jo awlad ¥ ool aisls olas

).Mw_: LS)L"—‘ 0,99 u.:‘ 610 90 Do ol.':'95

SPl gboagle b aibie JluSis Julxi
ZSl ¢ MCZI CZI
sbauls b JlSas ol gleadl
olKiw! aen o ZSI 4 MCZI .CZI SPI
@Bk 5 Slald LTy el sl Jlusias
9 Sl L) hwgle g e JLSis 5 oS


https://jwmr.sanru.ac.ir/article-1-364-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-11 ]

oY

G A $5 65T Gladls b s Jloy o0
i odys JLSis 6,95 4w A b AS 5 AF
s (JSis Condg Lo,E bl 4k
CuiSih oy asly 1, Jlg o
Sy oo Gl o @il sla Jlusiis
o bawgie sl JLSis (Jlo T Y o
B Ve G wad JlSas 5 Jl Vo Lo
095 (sipgy o (¥ JS8) wil oo Jlo Y-
slp ol bl o Jlses cassl
5 Y ot by 5 4 bl (sla St
10 L0 e Lo sla JluSis (Jlo V-
BYe o wad gl Jlsas sl s Jl
5O egh (VYY) ol Cews a4 Jlo VO
'SEPI aylesl ooliiul L agie olSiuyl
bl G5 g p3d g SHk el
VB Sby slagwbis jo ols lis (oud
Bl g ol JLSas gdy Syl anls
Sloy ooleite Gl L oy olsS omany (nl
Gy s auls Jlses slas, sl )
(V) b ol b Jlses 6,5wik
Stz 4S5 JLSis gl loged 4o
oobie 10 iges lp .l ldols  Sligaan
Jho SLb asle aw o Sae obsS  Jloj
Jlo pgs ded jo 9 wad JLSas ITVA
2 as Jb ool gg, wal Jlos 1YYVA
Lews JLSi5 oo VWA Lo sl ans
ol g blamsy cpl A5 b edd ul
25 osdse oaline o5 4 Sloy whie
YV osboyge jo 1) adlhie JlSiz Couxsg
Sy ool 4z o (Jg IS (0 (o) 20ls
slesle 0955 Sl ade @ 05,00 YL
Fede ale anlxe Jsed jo IS ,50

AT bl 5 e 19 0)led fozty Jlo el 059> Zo e dolidngly

s ol Iy dhend JSiS Condy
FY bl o Goaeeliss Sl wlhie,o
G e o JLsas AV o YA VY
VA 5 07 OF bl b oy wls &
(Y JS8) ols g9y wad jlews o Jlo
Sy ke 0 5 g S leoygs
Sy lie boamlie o SawelisS
il o ailse Faad g 5olisS Sueadl,
odle JLSis St oys sloj ol
GY ow bwgn JSis (JL YUY
Sl Q60 e o JlSes o Jlo 0
Y JS) aiba
i sleoygs Saaglee (Sloj elide
5 b Jloy uinad g B SVsb |, 5y
Sy oolde 4 e 1) b Jlusas
ool plid S Sal b SaeelsS
R S
AY 5 V¥ VY &Y el o b Jlsas
5 OF Glaglo )3 Loy (o panad ol (s,
wod Jlos Y8 5 05 sl L ols &, 00
GAY sl b Sl ubide cnl )0 05
0,50 4w diliie AA b AS 5 Ae b YA S¥
e Sk ) wad g s JlSes
Sl 090 (Sloy b cpl o clldS
Jlo F Y e el cas b Jlses
s Jbo VB Y oy huge JlSas
Vo B8 o oo s 5 sad JluSis
Sy ki (Y ) sl Jle
S8 Shey b 50 b anslie jo Bowadds
Ly sVob |, 5 g Sas slooyes Job
oobde cpl jo ol plas kS Sail sal
55 YA L VF 09 b OF bl b b
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Abstract

Drought is a phenomenon that has impacted on human life style throughout the
history. In recent decades due to global warming and human interferences on natural
ecosystems, drought frequency, duration and intensify has increased. In addition to
agricultural and water resources degradations, drought impacts economic and socid
sectors of human societies. The aim of this study is to evaluate the Arjan- Parishan Plain
drought phenomenon (study area of Parishan Lake) during a 37-year period, and to
examine the impact of drought on lake’s water level. Drought monitoring of 5 stations
around the Lake was conducted using 6 drought indices of SPI, CZI, MCZI, ZSI, PN
and DI in three time scales of short-term (3 months), middle-term (12 months) and long-
term (48 months). The overal trends of SPI, CZI, MCZI and ZS| were ailmost similar,
and no significant difference was observed between them. The results of monitored
droughts by SPI, CZI, MCZI and ZSI in al stations for short term scale showed that
severe drought occurrences had less frequencies and durations, while the mild and
moderate drought occurrences had more frequencies and durations. By increase of time
scale, severe drought occurrences reduced, while its duration increased. The indices of
PN and DI, especialy in short time scales, reflected quick and intensified changes in
humidity.

Keywords. SPI, DI, Time Scale, Parishan Lake
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