Ry — ools dlone

Ol 1 il (cawiiigen 5 pole
Iran-Watershed Management
Science & Engineering

Vol. 1, No. 2, Fall 2007

L—W}OW‘)M)C)M‘}’@LS‘MJAJDQ-HJ%O.L\.Cﬁst
el sl O 5 18 a8 A a sl 530 Co |
Sble js JLSUs (ol o Bl sty a5 (Ko OV
Bl 5 ek Al 5 s o 55 5 osb e 5 S
Sldlas s esliial 5 40 e sl ale ) S VALl
andlas -pl 53 aS ALl e (SPI) s bt 5L ales JLslis
osliiul Olgawol Ol )5 JLSis s Sl b gy cgr
ool el U sl G [NV OLKe 5 (S Sl ol
S 48 ablys 553 LS @ Kl gal JS U s 1 s sl
.JJ.LLJJA@jﬁdﬁwu&ug@jjcdf.l})lgéuobbuij\ﬂ
53884290 JLSes Bl s 0 [A] 0L 5 Sl
b awslie 55 SPI S Wishs 0L&s 5 dzs-ls ISl i 5055 U
;@\)Jouj&@\,z@,amu \ s ;5 PDSI
TS TR CORTT SR CIPT S ISP JAVINN U PR ot
ST SPILales 3l da ps SLlulSalasy,cls js JLslis
oS oy b 0o Sl 5K S el gl Y sllS
Sl s s (sl e s 2 IS w1 s Ao
S ]l 5 e By [V Y135 e 51 LSt
wlad leslaal L1, Olul & bl JLSis cons s sduag 5
bl JUSis guuag gla el colg s a5 Ksls ¢! SPI
Ko S 5 o35 deols WSe dda 55 5l ealazal b 1 Ol 5
3 oAl TR £ PSP TN R BN EE P FUNY
e P aled il b g e Bl gl JLsiis Sl
wlabs (g aig 4l colg jo s ds-bs ) piS o 2 dled
535l oy [y Wl w0535 S5 (g JLKis
b3l 9 g P
VeIV omlis b Olgiol Ol anlllas 5,50 ailats
wly S IS cobae 5las s £/Y0 >j.x>45‘@,o,ujl.§
4 YYUaads FY yar p Ve 0 sda o jolaslss
Y 54,0000 aadsYP yam 0 ¥4 5 JLl o o daads Y
a3 M6kl ok abed o )b 51 658 0 01l 5o (B 55 Jsb adds
S8l 4 o6 el JLSis slawls 1 S Ol
3018 5 b o o5 5o 5 JSis Calises sla S5
0335 owsp 5 abdS 6Lmémdtl>djqkdcﬁge-ﬂ
.>;°;m|mﬁ,>°%1ﬁjﬁé\ﬁugumu§ﬂ
el OF (6 s 5035 ol slaesls Sl e ales

VEAS 5ml- ¥ o,las - Jol Sl

al

. “
cin:n’ it | )’d
syl )_._:n-l -

VEAS jul— ¥ oyl - ol Jlu

PR3

S eslaul b plgaesl gliwl s JLSls sy

oS

M:C)&l.’ﬁ);&\jdadw‘d’»l@.?‘_;la.l.._».l.:gw
35 b sejle g 5 Ol 4 g 5 B gl
S92 S wany ool 3 axdlas 5 Jaslh < opl pls Lyl
4 (SPI) el s liliwl (ol alad 51 s ool 3 bl
3 o A sl lgael Ol s JLSES gl a5 sk
9 olgral plal j3 5 42 g0 6"“"&:‘“%‘ ool slaesls JJ’TC"*’
53wl ol Sy g « @il LT ghls ol Gl
bw.\;‘cw&ub YEo\Y Q4 cf oY JLAJ‘_;LAJ\.;M
Sl gl 3o pund slaalds Ul e sla s 5 3 ol
o .a;,t;&,aa,yjm;mu VY sley mlde 5o
WJbéwjjbde‘JJiMjhw‘,:ﬁduJWGuM
5 A O3h b Ol sl sl SIbI s ol g8 sl
S et 5 B0 gl w53 ) el e o LSS
J.E"‘_;b‘.:&‘p\;c s o OLES Olgrel Qv gl o 2 5 Bl
o e s el 3531 5 ST sla g myaal ke 4 1, YL

S A (SPY) suls 5 st u;"’J\‘ ald :6.\.}5 \we g
P P P SR VRS R VW R (WS-

do\do
U@Loja)jsjbjabﬁﬂ)ﬁj.&aﬁj‘&éb\bgw
sy ol 3 AL ML 1 (s B O g e (1 (Sl

Ol fxi o305 ¢ s s adSL23ls sl - )
ssoltani@cc.iut.ac.ir

O\l ind oKL ¢ gla3 bl Ayl il )18 a5 ol Jils - Y

Ol 05T wign 5 ool



ookt e 23 g el U 5 1035 5o wilals 3l slaosls
b YY VY8 eY Sbycla wlie pale ) Sl
4 ) oslal Jads wlal 5 odl aile slie 5 del s
SPI 3l ol s jsolie jleslial bl Jods i g0 comd s
Llos g JUSis b axlso oS ol Wil o +Y 5 =Y (o &S
e 5 s (e e o e T Sl ol 15 5 e ase
S p sl

SPL (IS ) JLSis Olsie 4 =) 51 28 SPL
B =V/F4 o SPL s o 20 JLuSiis Ol yie 4 -V /FA G =)
& jeS 5=V/89 o SPI 5 aul JLSKis Olse 4 —1/44
A3 0 (S Se gy azb Gillae il ot JLSis Ol s
b agrlse Loyl SO oluss 2n) o (G513 s s 4 S
aala VY wldeay b g o (Ciles gloj sl wlie js JLslis
ez 5 (=) 3 S) SPIQWduW“:L@L;\j
(=1 /¥R 5 =Y ) SPI law gio JLSKis slacansds sl
e Sl ((<1/88 5 -1 /¥4 ) SPLuas JLSis
3 S o LgalSil o 3 ¢ (208 5= 1/44 1) SPLuAL
(IS ) JLslas s 1ol olas 05551 s 3 e
Dby 5 il cluge gl wul s JLSs s il S
9o SURFER)\J'.A\(:JJ@J.i.suﬂwli);;;)!j}:}j.)i.w
S guuag slaals cp“ﬁ J>1 e rledljélw Jb
2 LSl slacaas s O3l Ol g anle VY ulis s
el oy Ol

96oslaS e gl p e oli S (sla e ;3 aS 545 0
ol o (b T Glaal gl wdeddy sl et )
b ol 5 b arl o mha clailen s, el ¢ )
oas ) sl sslulind ol el [4] 558 eslatal
Glaosls zl gl 51 ey 4 ALL oKl S s Sub
(o Yo Bla) ol o5 o b wlale ulas 55 S)b
S5 sy se la elde 53 (SWLL ¢ gems Sbos 6w
o3l b bl a5 5 UL el SLS G 350
(sl ol sl 0L Sl gla s (6 2 LIS 5 55 5 00l
Gl [V V0L 5 (S S g md w351, S5l o e
ol e LS rans s Il o IS8 k5 ¢ JS
358 e Sy bl 5 ke Sl LZ 35kl Je
dL&dW‘LJﬁM&jA)fSPIﬂJWOM J?":’“Lﬁ‘é
um,,.ap@Ju;o&»);ﬁjou;,sﬁqm@\.cm,\
o Ol A S5 b ol | G20k sl e 5 45
iz sl la wlie )3 Ogar 555 0 b 5 OG5 das
LY '}\\].})ﬁ; g;";;}‘"’"’jf Ol oo () awlsws JJL;
d:.gﬁéo.xisjfmlé:&\dlib‘_g\mbﬁUjS.l.oui:jJ)'lesu.:u\
Leal&! el gl s Sl glaal s SPI slis of
5L“°’\’L5)}TC“?'5‘J‘%”JLI’”@‘)’ IV s 5 vl
Sl oK) Gl 5 Olgianl Oliwl 55 5 93 5o gl oKl b
Yoo U Y4V e ASJ:»:«.A LS)L‘J 092 2 cu.a.;b JLAT 6‘)‘)

SPI sl julul 5 Jlu 5 g Jsls Gl olid -\ J i

SPI slie Jlsis b SPI slas Jlses b
~ /a8 L . 2 JLSes ¥l Ll Jo
-V/FaL-) b e JlsSs V/446V/0 Ll Jl s
-1/44L-1/0 Ll JLsas ARRA e Sl s
JaS 5 =Y Lk sl JLSis vl /44 Jb s
35 T T % @w
a = Nl (e sl s, e &
aq T N, Slgral sl js JLSls s Glgl e oS
A e 19%
AN :a%v % it b VY alie 53 la JLSiis o lsl 4l
) % 18% —
33 )0 - 1T§ . J.@.,:Jd)-&ﬁ))dsbu\t;.uh)&ouudtlw\g..)j.@))bd\j‘ﬁ
3 e " . s s s R Al s .
5 L. 5 0Ll (F 4 o 53 5355 e s 15 Ao s 5L
il A B ox SUSis Gl S (B s 53 s ek Sl
il 8% B 58 o, s Jisu IS o 5 o5h pedalls
Seale 1:5000000 %ﬂ, ol Ly Bl o BB 4y 4 ond (5 20 Sl 3 (1l Ol
3 > Sl 5 S LB s 08 oy 5 30 o sl i

(V) IS de Ol Bl 55 a5 S (5 520

Ol 05T wign 5 ool



Gls 55 Ol e 5 Olgaual Ol 1gi 03 sdous. Ay o (V/Y)
Oll o8 5 Jd slcand & o (s iy Slsl 3
(F)JSSe Ll oo ls 55 5

Sl Ll sl A JLSUs s Jlgl pals-fF IS

cla JLSCas 15 s 51 a8 dms o OLES odal s s

5 Sl s Slul B, 5w s vy sl Sl
2 aab VY Ll s JLsSls o cas 65Y0 canls
oS slaid Ll s Obul bl K L awslas
Sl i (Ll Dl 5 LAl 5 b e gla JLLSUs
OLL Olwl o8 lacaand 3 1) Ll 5 law 500 sla  JLLsLis
Dl la JLSCis 0Ll 3,48 el lacand )5 g das o
oS b s b Sl g LSSl 1y Sl i dual
033k (s Lk e ($3,5LES o Olgieol Dbl mlaw s O
Lo > YA-Y0 590> 55 5 el slaw Olgas! Ol s (gLl
a=U 5o o a0 b JLSis ¢ 85 sl Do ol ALl
S (68 i 4 oSS L 1 (65,50 ol g e ¢ Ol
I a5 .S s 0l b S JT5L L SlalS can w
)ééﬂwcéf@\ﬂwﬁsﬁw)ééw\w\@j}
.CMA@\)JMJ@LJJJJQUL?JJ»L@M@\)‘M
Dbt s bl coom i (L el oY pame ineen
St g gt el (Kea s Lledd Lk gla s ls
VPO R IR TP PRSI IC P P JE R A W
Olgiol DLl &3 2o 8 o3l g sl byl 31 dms 45 Ol yis
o) 53 ITT5,S LU VFAY BVFVA sla JLSis 4 by
Sla 0l e S ) sy LIl (ol )3 a8 ol 0dll 0 55 518
ey s w y Jlss S U oles ot o8
Lse 5o SPT alas jlaslaad U ([ Y] 01 5 iwdy anlllas
S sb 4l Ol O 8 ddbn s LILSUs 05 5 Ll

VEAS smb- ¥ o,lais - Jol Sl

Olge! ll 3 Jaw 5o JLuSis o 513l 5o oS

LB se JLSos @ b S8 e 28
Ody 534S LTl s s L5 Oliel o ,8 joamle VY ulide yo
QJ&)‘J&AVAL)L}‘}));A&O%)(\Q/V)M)Jd‘jyb
SALL o Su3P b @ ks 8 o 0 8 Sl e
5o 5 Al s sble ol 5 YU cul slas edms OLES
S dl 3l s (65 dalate = (glyls Ol sl i
(V)Jﬁ.’w&[{&)b)?f

Scale: 1/5000000

T T T T
50 51 52 53 2

Sl Sl 53 law g JLSES ol Iyl pads - Y IS

Olgaol Sliwl 1 s JUSES o Sl 0 puS

Wybd‘j\ﬂ}fdu‘gﬁw“w)éJﬁwo%bduﬂ\dﬁ

Sl e )3 dbl o8 o JLSES ol ol i Js
(S 355 (o odaliin SLaSG G513 53 5 5 55 0

Sl gl js il JLSs i Gyl pals - v IS8
Ol 30 Wl s IS o Slgl )8 0 S J
Olgio!
Shils Oll 3,5 Jlel e 5 il s JLSes
2o VL ) g5 ol 3 oS LT b el 1515 o 5YL

Ol 05T wign 5 ool



AF=VO VY oylal ¢ oLl i lidss asllad (Ol o ,e

7- Bordi, I., Sutera, A. 2004, Drought variabili-
ty and its climatic implications, Global and
Planetary Change, 40(1,2) , pp .115-127.

8- Dupigny-Giroux, L., 2001, Towards
Characterizing and Planning for Drought in
Vermont - Part I: A Climatologically Perspective,
J. of the Am. Water Res. Assoc., 37, 505-525.

9- Edward, D.C., and McKee, T.B., 1997,
Characteristics of 20th century drought in the
United States and multiple time scales,
Climatology Report 972, Dept. Atmospheric
Science. Colorado State University. Fort Collins,
Co, p. 155.

10- Hayes, M. J., Svoboda, M. D., Wilhite, D.
A., and Vanyarkho, O.V. 1999. Monitoring the
1996 drought using the standardized precipitation
index , Bulletin of the American Meteorological
Society, 80(3), pp. 429-438.

11- McKee, T. B., Does ken N. J. and Kleist, J.
1993, The relationship of drought Frequency and
duration to time scales, 8th conference on Applied
Climatology, 17-22 January, Anaheim, CA, pp.
176-184.

12- Mishra, A.K. and Desai, V. R. 2005. Spatial
and temporal drought analysis in the Kansabati
river basin, India Int. River Basin Management,
3(1),pp. 31-41.

13- NDMC. 1995. drought indices. Program for
SPlI  computing  Available  from: http
/[lwww.drought.unl.edu/monitor/spi/
program/spi_program.htm

4%

e Olgaol Ol s JLis 51 AL slaoslus sdas
23l ol )8 aikte a3 VYAT-VTYVO Ll
b b Ol S,m o (155 55 [0] O 5 ooy S anlllas
Gdl sl Ol s Jled 5 Jled s Olgasl Ol
@ubéM:@QwLLﬁﬁu@waSjYL{u&W
o aS) culg s ol Kalea o 4 ol anllas
£ 55 ekl &S 3l I3 sladlate 5> Olghol Dbl Ay 0
Comex SRl 4 a5 b opl ol Lol YL 0T s Jlsles
(IS i ol e23l 5 S ol 53 OF O s 5 4
LgLQCJbJGWJJbg\oJ;SJWGUAJJWJSMﬁﬁ
ailale oy e 5 4B 8 &) 5o U113 B b sl 0 s5osLES
bl g aadlas ol 3 a8 S > O O el o 4
9 Olgaol Ol gl o3 gume Ll o JLSUs Jlsl 3 als
adlas ol (duoys O F) 3Ly Slslp lls 8 0l o8
Shedel s ay Jlat s 5le 5heslatld LIS wyde 5 Slabe
Glawal b JLSas ct8 ko)t g5 5 S leo i
Lo el sla Ol 16l s e 0L 50 Olgawnl Ol js Calises
Sz 28 653 S I e 5 gt s e Ol
sla JLSis ¢ 5y s s wolew cdmea (Jle V)
Cope 5 ol 2l 05 3blis 3l a0l g ol 53 ol Hlemw
2l ana s 5l s 38 bl gt B Lol o mle

0355 (6,8 Sl O 45 008 G ame

&b
.\Y‘/\\.Jcdwﬁ).wcaﬂ\ﬁ.cggu?d\.x{—\
wlos oslatul L Olul 3 Olil JLSis ol 5 (g g 5 Wb
Voot ¢ bl Ol aaliliad ¢ oL edd Ikl

LYY-¥
s s 5o cQw.Cc@}i&.L gy =Y
wlad Jleslaiul b (638 0 Ol pl 53 JLSisoduds b LV YAY
ol &S gl gl adlas sl &S s s Y s as gema SPI

SYAY-Y Y Olgaol il s e

SLolT NV FAY Olgasl Oliul 4d e b &l sliw —F
SIYVA Gl s JLslis ool 4 by e odls i
YYAY

Sl 5 Sl s e NAYAL L e 5 e el -
Ao Ol gl proe i el Olghasl Ol il o JLSCi
LSS0 ) oslet 04

.:c&j.tce\j&%.tc&b)&ks.jcd@.“,}s-a
f}l.pqlqu.w)\ébtu\);wu\}m‘)mw)ﬁ.\Y‘/\~
Y= ol Gy Mo b ol 5 65,505 058

LSt i NYAY ol s ey S -8
s 5 8 3 @l oj g b 3 O Ly i Ol 5 el

Ol 05T wign 5 ool



Ry — ools dlone

Ol 1 il (cawiiigen 5 pole
Iran-Watershed Management
Science & Engineering

sl oo P
= ‘..‘n_\.‘)_.,;n-’ -

Vol. 1, No. 2, Fall 2007 VEAS sl = ¥ 0 ks - Jol Jlw

Abstract (Technical Note)

Drought Mapping over Isfahan Province Using Standardized Precipitation Index
(SPI)

S. Soltanil and S. S. Sadati2

Drought is universal phenomenon that can occur everywhere and can cause harmful impacts on human
beings and natural ecosystems. Thus it is very important to study drought. In this study, the Standardized
Precipitation Index is used for regional drought analysis in Isfahan Province. In this study, after collecting
the precipitation data in all Isfahan stations and removing those stations with incomplete data, SPI time
series were calculated in different time scales of 3, 6, 9, 12 and 24 months. Then, frequency of drought
extension’s maps (in 12 months time scales) was prepared and analyzed using Geostatistics methods
(Kriging). These schemes show moderate and severe drought mainly in the West regions of the province,
in the areas neighboring to Fereidoonshahr, Daran and Fereidan cities. They also show extreme droughts
in the East and North East regions of the province with high drought risk and necessity for better future
planning and management strategies in these regions.

Keywords: Standardized Precipitation Index (SPI), Drought Mapping, Isfahan Province, Geostatistics
Methods
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