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1. Standardized Precipitation Index
2. China-z Index
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2. Z Score Index
3. Drought Indices Package

VYA &b TV 5 ylows — s Jlow

\Y

533 a5l ze e U.b-gadj;»tujjl.zﬁwjfk}sq
ool 4l s el 4 815 bl Cf 5 g Caad
Sistans 508 bwd alsn 5 STl 535500 Ol 0 8
o YVew so s Jausie CUSJ\ Lokl s p U o
G s el sl Olal Cole ds s TV 550 ‘li)-’ck“}\
Ave B Fen o ise cpl 53 SaL baugie 05 8 e ol of
S Arer @Bly o3 S Okl 5laxb opl il b s e e
st ooty b gl ey SLehr b il oo osb o 0 ST5 i
_[\f]g;.wng”ujo,)tsum‘gﬁ,wduwwﬂ,
‘G)ML;. Sl g oKl O SULL slaesls i s ol s

0Ll ol 55 5 S Ol Sas
a4 LGS Ol uleilen Olojle & g0 &S OS5 ke 5 S paius
Sepl W () Jsda) @55 ol 5 eslizad 55 50 Cond de 50 5
e 5 Lol ana bl oy 08 8 B s 0L w0 5L
g;,ilzsﬁ}d)ba\équ\JJ»lSLﬁJE)blL.»Lgla)j:&:.éﬁjléi):
Ll 1 FAF L B ATVO Jle 5l oKl pl (gl 655 Jsb
Como s > ST 150 5 5 Laesls 03 8 5 5l g s S
sl w238 5 sl e IS Osesl b Laesls
Z jaxLs (SPI) syl oL jasls (gbals i eslizal L
2Lt s1s (MCZI) et Sl g Z G2 le (CZD) i

1. Modified China Z lindex

Sl anwgi g g & gl



adlas 5 40 dhe&.«g‘ Oubu;t}: ARPRED

bl b Gl mhu Slpli)l Gblar o Uil b oBKanlps St
Y-\ VY YATY A\ tan’ OOYFVA S e Tt
IYAF-1 VY SV YYOOVYS FAYYVY S ohlas
\YAF- YV vay A" Ydas FEOYY Sy g Cidas
AP\ YV YAYY FEVYYE OYFFYA Sy g I
AR SR ANA % \AAAARY AAAEAR Sty g S
RSN \OY TEYYrana OYYAYY Ol 0L
\YAF- YV VO TEFYVAS AMAALE Ol S gadd

sl f‘i Jl St Xij W ;_)‘J.Jl:.\,:l goes :ijq’ (F)adsles s
JA DL ;J\J)L' )L:M &J‘J?u‘ .XI Lﬁ"b)b wi'L:a ]6 f‘J 092
Dol e Sl ebits

(ZSDZ- SCORE a5\

Shre Gl 4 s 5 SSke 31 Bl sl L2l ) el
Ans o OLES b Slezr 53 1 oeldl Conds 5 ol (Lol (slaesls
WAL e 5 Oy 4 O dolee (Y Jsa)

Pi—P )

5D

b bae Bl SD  pli Jl Sk P (@) dslee

N0] il o dedds SKL o Sle P golel o5 o

ZS81 =

IDW sbobe 55,

o kS|, blo obibe gla iy, p Asens 51 S IDW Jus
Caw&uﬂswtwﬁatdufﬁdwuas@wwﬁ
A s S DLy BB B el o A a0k
Shasdles pl s S daler S STl Al [KWSSTITIAE
s 5 adlan 5) 5 a5 laesls 65 a5 L) IDW 5,
Sladets CLedbl Lus gl edd dol Sy, 8 (V4 YY] dl;.a
A eslanal (il o AVl ulie > (gladaie 4

V/) QPR ATE S PRES
ZST 4l

PRI RCW-3,

+0/Y0 L= /Y0 s JLSis
—4/Y0 b -+ /0¥ b JLSlis
— /OY =+ /A¥ L JLsas
SV/YA G = /AY Ld s Jlses

Cow g @L‘e
Wl i gl AVl 5 Slale ulislon Sl ) o b

VYA &b TV 5 ylows — s Jlow

\Y

[O] é&j))‘}.ﬂspl ‘5.\.\;@" dj.lq'

SPI « s L;l‘}“ﬂ%)iw}
A P RE
VA4 1 V/0 b s
V/F4 L gt sb e
+/44 5 -+ /44 Ju s Kosp
SV/FA G- Lo g K2
-1/44 G -V/0 S Hlw
aS 5 S g

ks Pl pom L asls (CZ) oo Z ol
(MCZI)

Dol gl 5 IS Sl = O pedis o alay fidS mlal
S SAoL glaesls a5 55 ol b ol as § SE) ]
3ol ) suadb Gl S o S e oF D
dosles (5l [P YF] 505 e eslanad SPI ool olib Olea
CZIL 1, o & ol o oslizal 6l 51 Sle gl « CZI
o serle ol OVslae V0] wwl o MCZI L ou Ll
AL 3 e

Zij =%(%(pij+1)“3—% % ®

S sy Sl elde 1 CZI el :Zij (Ydsles s
il 30 Jle g s JLL FF L L Y O Wil e

()

_ Spxi-F9°
_ Zjexy X2

Epcey-¥D?
3

Csi

nxai nxai

oy sladle JS sl m v‘Qﬁ o €, (Mdsles 5o
e s okl
Xl —x1 f)
1 =
ey ol

Sl anwgi g g & gl



o CZI 4 ZSI SPI Laxls aw o oW o Sieen
Sty 0dd odalie ol 4w a3 53 4 53 s
Sy pwlie 53 edd S5 atli aw L MCZL asls o
3505 o sSae Siad 35050 3l p2n 53 5 Sl ol ALK
s by e gla poie GLLI 5 VL Seean (A=Y (slad )
sarls aw cpl S el OF 51 S CZI 5 SPI, ZSI axls
Sladllas 55 1 655 I MCZL S5 ok)ls gl s
a3 S b s e sba 1) MCZIL axls Wb L
SUL sleesls 3l eslimal b aS [YF] 0L 5 55 Slidss
ZSI s sl oo Slj ToYe 808 5 Lanls L)l & bale
S b e s S Lgl.a:r.:lfe\ &l anls YV cWSPI (CZI
S I I R e
Loeonlab ol il ol om0 Sloy laalds wan 6l 1)
oerle s Slee cals o) calks ol Gass glaasl
55 5l s gl JLsles sls olas 55 SPI axls 4ZSI
on 23S i bl ol oS LBk sl s 4 8
55 ol el 5 el JLSS el
LS ol ) 5 [Pl pdde Ll S axls w5
SHan 5 ar S Ol ity Slaelil > ulilsa
2oyls u")’("‘“ el s 4 [4]

Wgad Olgeas &5 Ll apnls ol Lo s L erli
>)|.um|u;)p@xwwcuu\wu:;(\)dgsﬁsa;am
Ol oS Ll JLS Wy s Z jastls s Z sue el
Sl S slae) 53 el 8l Gt a ) 4525 S an
Lol L ots ool o Z et ls Js dl S b il
oS b s s 4 Vlasl oS 55l Wy, s il osls
oS aallae o L oS Ll Lol She sl 4 laesls il
S b parle bl (Sieer s [T4] OIS
ol g Oladllas 5yl by syls Calae ( JLSis s el
el 5ol S8 558y w2 e sk a4 AL el
2,8 e s a1, 0l
N-AP o s dae 0L DIP 330 o5 51 Jol ol
le,d S5 Spedes Dbl coitas oSl Ll s
sk il v y3 oS Jb= 3 axiils 35y s JLSis
bl 035 Ja e Dy pe 4 JLSE 05550 5 S o
553 s 2 o ZSI 5 SPT sl 55 ol b aers
(25 b bl sl geS Sty xils K
o2l g3l Cslae Y5 51O a6l 055 eslinad LB
Sl s basls ol 5l e & ussdee Ll 3L s
s Slezel BB ol s @L"J aale VY 51 iy sla olde

(i) g gy ki sla sl

L el i
=

JLs
e O] e N[CZ] s SP] e 7S]

L jasls lids
]

VYA &b TV 5 ylows — s Jlow

VY

ool drwgi 9 g @



Kis sl jasls

3

(O) clddns

s (] e N[(C7] o SP] s F ST

(&) S JLsis gla jasts

Ju.

MCZI SPI ZS1

CZ1

(&) o jlaf Jsis gla yasls

(W)

J

MCZI SPI ZS1

C7Z1

=9 4

S35l arwgi g

\0

VYA &b TV 5 ylows — s Jlow



L asls jlaas
=]

CZ1 MCZI SPI ZSI

(z) 0550 JSis sl asls

L Lasls jlide

CZ1 MCZ1 SPI ZS1

3 42 K8 Ol bl gp oV 53 aale VY ol b ZST & CZIMCZI SPI (gla sl sl (7 b <) ¥ JSC3
w‘ﬁﬁ

gl oK) JLss sl Jler G (b O B5 R (Sooras 2 ¥ Jgor
LS slaarls

MCZI-ZSI CZI-ZSI CZI-MCZI1 SPI-CZI SPI-MCZI SPI-ZSI Sl ol

VOV F/AAY VY)Y VVY VS L/30 wly
«VAY */AM VA +/AA4 CVVY F/AFA b s
CJAQY +/44Y CARY +/445 AT F/AAY b4
ATY +/445 VAYS +/44v ALY +/44Y b Y
«VOA +/49A VAT + /445 CVOY +/490 aale Y¥
TEA +/445 CRAY +/444 ¥es +/44Y JLS

IFAA oylime; =TV 0,lond —pidd Sl V7 13550 Arwgi g grig s Ay i



Y

cddns oKyl JLSKis jasls jler g s O S5 R Ko oy 2 0 Jgdr
SLSis g axls
MCZI-ZSI  CZI-ZSI ~ CZIMCZI  SPI-CZI  SPLMCZI  SPLZSI il i
/740 /450 VO /07 LAY LAV wley
LAPA ANV /ADA LA L/ATY /450 wle s
LAV /a9 AR LAy LAYE LAY wld
LAY +/38 LAY +/430 LAY +/38 sl )Y
VY +/38 VA /Y L VOS /a4y aske V¥
LYV —/YA om0 ST LYVY LA AL
Ol ool JLSas (2 Ls ler o (B3 Do 55 (R (Koor 2 7 s
SLSis b el
MCZIZSI — CZIZSI  CZIMCZIT  SPRCZI SPEMICZI  SPRZSI
VY LAY VY /07  VOA 7y wlor
CVAY <A LAY LAY L VaF /305 sl s
LAY £/48 LAY Nar /00 R wld
LAV +/38 AV +/38 LAY /A b)Y
LAV £/ LAV i . for /714 asle V¥
o/ /48 oy +/a8 —ors /48 AL
S g o) JLSKES oSl e (S D 55 R (Koes o V g
SlSis gl el
MCZI-ZSI ~ CZI-ZSI ~ CZIMCZI  SPL-CZI  SPIMCZI  SPLZSI il .lis
PY or YA /oY VY LAY wlv
VS L4 o /40 VS LAV wles
LAY LA LAY /4 LAY LA wld
AT £/ LAY +/38 A £/ sy
LA L/ CAD +/38 LAY £/ e Y
a: LA e +/38 —)es LA AL

S o) IStz s ls gz o b O g 55 R Kot g A g

MCZI-ZSI CZI-ZSI CZI-MCZI SPI-CZI SPI-MCZI SPI-ZSI by ebia
VAY AV AV VA JA¥ AV b ¥
VAV V/AA AV /AN AD /A0 b #
e +/44 «/AQ “/AA VA JA¥ b g
A¥ +/a4 A¥ + /44 /A0 +/44 b)Y
/a0 A0 AA VAV “/AQ VAV b Y
AR +/44 A VAN YV /44 L

W

VYA &b TV 5 ylows — s Jlow

Sl anwgi g g & gl



S gonias oK) Sz Lol 5l w5 Osmw 55 R?) Ked o 4 Jsit

MCZI-ZSI CZI-ZSI CZI-MCZI SPI-CZI SPI-MCZI SPI-ZSI sl b
AR /054 +/VOY /N Vd +/YVY¥ +/44Y aale ¥
VA +/AAY v/Ae «/AAV + /YA AYd aals £
C/AYY A4 */AN +/4vA4 AD +/AAY anls 4
VA +/440 VA +/4458 +/VA +/44) b VY
VA +/440 v/A +/447 */YAY +/49¥ anle VY
oYY +/440 ARY +/44 AN% +/44Y JLS

T TE T E T BeE TEeE e ST

T
o N

ity
.

GESEaT
.

i

n&chl@ﬁzua&uuahlguim.iﬁqu M ﬂzuu-uuahlfh‘.ll.&_bémw

7

Lualy N % PR T Vilee e e %
4 ey - 7 das S -
V77 desss w0 Kilometer 3~ 7] st o mw—mw— Kilometer e
oy T EE T
o ]

IFAA oylime; =TV 0,lond —pidd Sl A 13550 Arwgi g grig s Ay i



T T E R T e T E T E T
= ’ . N = = ’ - i - N =
Zaac bl golal g JlaSlis sady aigy | = 3 lailionl (5l asld el p  JluSds cods diga | =
& N & N
= Dt T = - k=
: LSL.-:-tJ . Ju..i.t:
=z r4 = =
E L E L
: % £ E
= z z z
5 b s LR
5 ¥ L Fx
N 2 i v
= = = =
: : : i i
; . . - ;
& "E [0, e = " "E wrtE 8" "E
== =
Vi, .e b .
&l alag - Qe PR ) IBEER pa]

L = 50 S5 == Kilometer| 3~ VL = 3o 55 B

7 s s ve VA Na 7w s mmw Kilometer || 3-

= 7 - e

7 J S EEEE Sy
> C

9 SPL jasla () MCZIL jasls (9) « CZIpas s (W) 5l eoslitul b wlidlgn JLSis i ag ¥ IS
AYAV=AYAS Jlu 53 dal s g0 9 4 oKgS Ol 53 ZST oL (5)

LSl e adlae ol ! 2l ol s el s ol 45 s
Ont o ol 03 e e sbadle ST Sl a e s
Stmans CZI 5 ZST SPI slajaxle polie Ol x5 Ol
23 perld dw pl &S G S ae Olg e Sidls ey VU
Sl Al g 5 askSeS Old L3 JLSas L sy
Sl ax g L) b yaxls ol 5l eslanad 1 Wl 2 bl
Y sbesl @l bosar JLSis s 6l (arloma
Lay Geores Ak e Sowlbs MCZI jaxls b awslas 5o
A Dl Ol e S5 s s Gbla 3 SPI ot Ls ol s
03 gl a ol Slpdd GV (Saean ASl s o
S das e 0L Okl 53 Slite el Sl s oSl
S gladae 5 den 2L sla S ri Sl gla 5L s
Lol g L k&S Sl 3 &S ek S xS Ll
Loyl baS Wl sy 58 (WS See) 1 5y bl
EORTAPERIR S PREUN
JLe 5l as s o 0L fassy ) Oldlae &Sl a5 L
(oo 03 BB S50l il 5 Il 5 Cands \WAY B VYAT
cromen 5o dnl gladle b (SKL EalS e gl & 3 1
S S 5 Ol 3 Ol Sy e o m an g pae
S JeSas gy o il slatiu 53 Of wg O as

VYA &b TV 5 ylows — s Jlow

4

Sl 5 5| LSl Dl 5 SAld ) g skien

FSit Sy e 4 s Vb et Ll 4 b e
Sluig laald 4 5 gladhn 4 gldets Sl Lus
(et ol oslnal 4l 28 e s S eslanad JLaslos
ArcMap ;3 o= Slealinl b sdvaig 5 oo oLl ar
SlSis ol ey @L*J Ly 1Ko s S Cl;g.\
I, MCZI 5 ZSI SPI CZI s, jlem 5l eslinal b wlislsa
S I K Olge 4 AV-AP Jl gl 5 eVl ulide 5o
S s 4 s e OLES |y 63l GLST 5 g sa gl 0558 3
SLSis Cardy e o Rl bt S SS p e S
MCZI jaxls ray Getlo sl 55 IS Wy, Js ol s
g sl JLSES e Sae 2 o LS

Jv:-ild bJ‘AT Cowd

& S 4ot
A s ey Sl slagasls Jlses sl
Yo b Sl Ky ey Ll 6ol e glaacer elas
S das_e 0LE (IFA¥-20 b A\WVO-VF _ol,5 JL) 28 JL
o3ls & Ol S VWAP-AV elys Jle b JLSas o suas
Ol 35 ol ams b Cslie oy s 4 JLSE g5 el

Sl anwgi g g & gl



8-Hong, W. Hayes, M. J. Welss, A. and Hu, Q. 2001.
An evaluation the standardized precipitation index,the
china-z index and the statistical z-score . International
Journal of Climatology, 21:745-758. (In Persian).

9-Karimi., V, Habibnejad, M. and abkar, A. 2011.
Determination of meteorological drought index in
Mazandaran Synoptic stations, Journal of Irrigation
and Water Engineering, 2010, 2(5): 15-25 (In Persian).

10-Kendall, M.G. and Stuart, A. 1997. The advanced
theory of statistics. Charles Griffin & Company:
London, High Wycombe, 400—401.

11-Mackee, B., Nolan, T., Dooesken, J. and Kleist,
J. 1995. Drought monitoring with multiple timescales.
9th. Conference on Applied Climatology. 15-20. 15-
20 January, Boston, Massachusetts: 223-236 drought
indices for drought assessment and monitoring in
Greece, 8th International Conference on Environmental
Science and Technology Lemons Island, 8-10
September: 484- 491.

12-Malekinezhad, H. and Soleimani motlagh, M.
2011. The study of the severity of meteorological and
hydrological droughts in Choghvalandi Basin, Iran
Water Research, 9, 61-72 (In Persian).

13-Mendicino., G. Senatore, A. and Versace, P. 2008.
A Groundwater Resource Index (GRI) for drought
monitoring and forecasting in a Mediterranean climate.
Journal of Hydrology 357, 282-302.

Ministry of Roads and Urban Development,
Meteorological Organization of the country, https:/
WWW.irimo.ir

14-Mirzaei., A. A. and Saabeh, Gh. (2011).
Specialized Software for Water Engineering, Kian
Rayaneh Sabz Publications, First Edition (In Persian).

15-Mofidipour, N., Brady Sheikh, V., Onagh, M. A.
and Saad al-Din, A. 2012. Study of the relationship
between meteorological and hydrological droughts in
Atrak watershed, Watershed Management Research
Center, 16-26, 5. (In Persian).

16-Mohammadi Ghaleini, M., Ebrahimi, K. and
Irannezhad, Sh, 2011. Effect of Drought on Groundwater
Fluctuations Using Standard Precipitation Index in
17-Saveh Plain, Ahvaz Water and Irrigation Journal,
20: 17-29. (In Persian).

VYA &b TV 5 ylows — s Jlow

Al e sl B S5 e

63k 2l 5 &S SV same 45 553 e o s O3S 4
LS S L Ll g ,meS ol 5L &S SV same b Ll
Ceils 5 SIS 035 055l 5 okl Gl tas i s
bl b e o Sas 20581 5 ooll ea3l 05 8 5L sl
£ 53 ok 4 Slanm s el 3 Gt (5550 5 adlaie
S e e o impr 5 a2l s Ll (iS55
5 eSir Sl el gl gl oS b ol mle Ol
Sl e Sos o Sk Ll 5l 8,05

@t.e
1-Akhtari, R., Morid, S., Mahdian, M. H. and

Smakhtin, V. 2014. Assessment of areal interpolation
methods for spatial analysis of SPI and EDI drought
indices, International Journal of Climatology, 29, 135-
125. (In Persian).

2-Alizadeh, A. 1999. Applied Hydrology, Ferdowsi
University of Mashhad, 11th edition, p. 237. (In
Persian).

3-Angelidis, P., Maris, F., Kotsovinos, N. and
Hrissanthou, V. 2012. Computation of Drought Index
SPI with Alternative Distribution Functions. Journal
of Water Resources Management,26(9):2453-2473. (In
Persian).

4-Bacanli., U., Firat, M. and Dikbas, F. 2008.
Adaptive Neuro-fuzzy inference system (ANFIS) for
drought forcasting, Stoch Environ Res Risk Assess, 5,
135-148.

5-Edwards, D.C. and McKee, T.B. 1997.
Characteristics of 20th century drought in the
United States at multiple timescales, Colorado State
University: Fort Collins. Climatology Report No.pp
97-102. (In Persian).

6-Ensafi Moghaddam, T. 2007. Evaluation of several
indicators of climate drought and determining the most
appropriate indicator in Salt Lake basin. Iranian Journal
of Rangeland and Desert Research, 4 (2): 288-271 (In
Persian).

7-Farrokhnia, A., morid, S. and Ghaemi, H. 2008.
Data mining on large-scale climatic signals for long-
term forecast of drought, 3rd Iranian Water Resources
Management Conference, Faculty of Civil Engineering,

Tabriz University. Tabriz. (In Persian).

Sl anwgi g g & gl


https://www.irimo.ir
https://www.irimo.ir

23-Wu, H., Hayes, M.J., Weiss, A. and Hu, Q.
2001. An Evaluation of the standardized precipitation
index, the china-z index and the statistical z-score.
International Journal of Climatology, 21:745-758.

24-Zarezadeh Mehrizi, M, and Morid. S. 2011.
Drought

meteorological indicators; A case study of Zayandeh-

monitoring using reservoir level and
rud water system in Isfahan, Iran Water and Soil
Researches Journal, 42(3). (In Persian).

25-Mesbah zadeh, T. and Solamani Sardoo, F. 2018.
Investigation of Hydrological and Meteorological
Drought Trends in Karkheh Watershed. Iran -Watershed
Management Science and Engineering. 12(40): 105-
114.

26-Parvazi, M. 2017. Investigation of droughts in
Kerman with four indices TOPSIS, SPI, PNPI and Z.
Journal of Geographical Sciences. 29: 92-113.

27-Mostafazadeh, R. and Zabihi, M. 2017.
Analysis and comparison of SPI and SPEI indices in
meteorological drought assessment using R software
(Case study: Kurdistan province). Journal of Earth and
Space Physics. 42(3): 633-643.

28-Karimi, V. A., Habibnejad Roshan, M. and Abkar,
A.J. 2010. Investigation of meteorological drought
indices in Mazandaran synoptic stations. Irrigation and
water engineering. 2(5): 15-25.

29-Zarei, M. and Soleamani Sardoo, M. 2018.
Evaluation of meteorological indices and interpolation
methods for drought monitoring and zoning in arid and
semiarid regions (Case study: Qom-Kahak Watershed).
Desert Ecosystem Engineering Journal. 7(21): 59-74.

VYA &b TV 5 ylows — s Jlow

Y

17-Mohammadi, M., Sheikh, V. and Ahmadi, H. 2010.
Drought severity zoning in Sistan and Balouchestan
province with the index (SPI) using GIS. Proceedings
of the National Geo-National Congress, Tehran, May
89. (In Persian).

18-Mohammad Yari, F., Aghdar, h. and Basiri,
R. 2018. Groundwater quality zoning for drinking
using geostatistical methods Case study: Mehran
and Dehloran arid regions. Journal of Geographical
Information, 26 (101), 199-208 (In Persian).

19-Moradi., H. R., Rajabi, M. and Fargezadeh, M.
2008. Trend Analysis and Spatial Characteristics of
Drought Severity in Fars Province. Quarterly Journal
of Rangeland and Desert Research of Iran, 14 (1):109-
97: (In Persian).

20-Raziy, T., daneshkar arasteh, P., akhtari, R. A.
and Sagafian, B. 2007. Evaluation of meteorological
droughts in Sistan and Baluchestan province using SPI
index and Markov chain model, Iran Water Resources
Research. third year. the first number. Tehran (In
Persian).

21-Safi, Y. and Mirzaei, R. 2018. Comparison of
spatial interpolation methods for zoning heavy metal
concentration in Aran and Bidgol surface soils. Journal
of Environmental Science and Technology. 19(1): 131-
145 (In Persian).

22-Soleimani Sardou, F. and Bahremand, A. 2013.
Hydrological drought analysis using SDI index in
Halilrud basin of Iran, The International Journal of
Environmental Resources Research. 3, 280-288. (In
Persian).

Sl anwgi g g & gl



A yuiid

S5l dxmgi g g
Extension and Development of
Watershed Management

Vol. 7, No. 27, Winter 2020 VAN ol TV o lowd —oidd Jlw

Abstract

Investigating of Spacing Spatial and Temporal Distribution of Quality and Quantities
Groundwater at Noorabad Plain

M.T. Avand*' and M. Dolat Kordestani?
Received: 2019/07/25  Accepted: 2019/11/01

In recent years, due to the increasing frequency of droughts in arid and semi-arid regions of the country,
the water level of the lakes has dramatically decreased, and in addition to environmental damage, it has
also challenged the economic and social sectors of society. In this study, drought events were quantified
by standardized precipitation index (SPI), chinese Z index (CZI), Modified chinese Z index (MCZI) and
Z-Score index (ZSI) using monthly and annual rainfall data of five synoptic stations (Yasuj, Gachsaran,
Dehdasht, Sisakht and Likak) and one pluviometry station (Margoon and Dishmuk) those which are related
to Kogilueh and Boyerahmad Meterological organization. The results showed that ZSI, CZI and SPI have
a similar trend in all stations and the curves of these stations were well coincident with each other and
had a very good fitness that was not same for MCZI. Then, iso-duration and iso-intensity maps of drought
(drought zoning) were prepared for determination of the drought susceptible areas as well as forecasting the
future status based on the four studied indices by the ArcMap application for annual periods.

Keywords: Monthly rainfall, Correlation, Meteorological drought, Drought index, Surface water.
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