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'~ World Meteorology Organization
*- Palmer Drought Severity Index

"- Bhalme and Mooley Drought index
:. Standardized Precipitation Index


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

Ve ITA0 Suly o o jlads cpgm dlo caome Ol blove Lab foloni 4,5

.(Benjamin & Saunders, Y+ + V) s ls oarsS S ids JUSas pglas g ol jo Lol o6 olgie 4 Ss,b

= . P “ & * e e & .- s e \ e . N 3 R s g -

G)JO)L.\J‘ “SILAAA&M} &535 e ‘) LS“")L' L.SLQ yoRaR 6)LAS).>‘ aS el ?ptu ‘ k;.b)l.u )L.\S).ula LSLQ o ua.’>L..u
oo a8 )5 LS o ,9iS 00 Jb gl sl aS el ol 5l eslaiel de ;o a5 4 068 o e | Lo s
g9 5l (Lid e 9 oode Ho—ie ;0 go5e Dluol 4 S Otun, Y+ ) vy ol azsls ituiols, mls el
o=l 5 (69,9 Dladllas alljl oo conBl o bblore (il (ol 5 (comton (Judow (ly colainl 050 slo yig, 5 o Joe
s odbre as Ve b 5l sl ol el (o 1) ol sy Cllae Al Mcl.,l_e),a E9d90 dinion Glgie 4y Al
Sz o] S50 blsd o adl a8 JLSas asdllae 859> 50 oo &l by, b Lo jo Slegoge Lais 4 col oays 5
20,5 &l i o2 £

50 lapT Cuonl 4z g5 L1y gboye 090 Jobo g 05,k bl o053k 908 3L ke e Jloz (VIAE) ilaas
g ooly il b psie ) Sl s L 0ol Glasl gl JLuSis (g9 0l 1,8 Sbjs,l 0500 4 s sl JluSis axlllas
Dgad (g 4, 4y s o JLSis o] b ysie ol 5l plaS e 2

- JLSes b )l Juad Jsb 5 ik 50 3B el £950 sla e o bl adlls 43 (O 4AT) ggd0l
Sl et Jsbo 5 Gk 955 536 Gk 955 eiie ¥ gy b O A (llSem 5 TVl a3l 4y sl
VAPPSR WE S JPIRE SERS NIRRT i3 FRGA JOUeSiP B B B B R VIVA Solel 0,90 50

Ly 81 Jolw ailaze ;0 (CPEI) S5l 05,56 sla e (asls 5l oolitul b1, Jsas (Y04 9) g5
ol gl LS bl oges solatwl ddlaie ol olfias! V (gl (VAVE-Y++¥) sl Lo (5,b ailjg, slel 51 (g9 0903 oy p
=)l ymitio £ S 5 L aS Soerpay el Gl BB JLSis o bl o L3k psiie £ iSTas (oS 5 L as ol
sl JluSies L oo, sl prie olows LS, oy o b (59 -l oy BB oYL B0 b ddlaie ] sla JLuSas
oo b JLSis oot @l st oS 5 jo olass J8las oS il s aseS ol 4 4y s j0 00l 5las]
Gl yuzio ¥ oyeS e

o AY (sl 0 m 5925 50 65 53 53k 9,0 9 ()L Hladie Wiy Sl i (guayp b (V00 A) IS0 5 7 0l
oL slacie Slluwg bLS ) anllas 5,50 0,90 50 bagy] .ioges a5 o)L (slb pite Cooal 4 NANVE-Y -+ Y Lo
0gad oy )bl Slapsgal sl eolial LTy (ad 3yl 9,5 L (23,

ail5e, slelsl (59 g0 (g 4 s i Ay dilaie JLuSis uss o 1) CPEL asli o, )18 FAKRKED Ry
ol dslio s CPEI azLis 3l oolazwl b (g9 .l 00903 oolazwl YAVA-Y+ o ¥ slodlo (gl « Sy g oSl V' 3,1
e, 50 oo o ikl )L asls g 5L o lual ( Jae g ol el JlSis Guls sleasli b el
Slass g g e glog, S5 olawy ((5,L Jladke L)L oy 05 asin | ol sl o3V slo e J8los
30 CPEl ozl 5l as el ools (lid guli .auils a4y yoed (5,005 ozl jo 1) Slgl,8 as o op s S slag,
Sged oolitul o934 o)l oo ddlate )] sla JLSis adlllae

5 Ol g ) Logaz cnl )3 (63h) I wad Al by, g gdge (SHU Blod 4 0l o)La1 55 VL o 4G johailen

o>l leslaul b lpl jo s JluSias Judow sl ,b gl (ol a5 asdllas () jo il 48,55 & g0 ol das 5

'~ Conjunctive Precipitation Effectiveness Index
"~ Adefolalu
"~ Olaniran

B Ojonigu


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

ACPED JLes jasls s )08 VoY

C_la_..u)\b ‘;J_a)l.» )‘Jj).ula 6LQ).M ‘(Y ‘ .O) 03_'5‘ )lj U’“"j) a4 4_'>54 l_u Coal 00 > a.b)j‘s‘o u)j..oCPEI
.Oé; QLQMH..J 9 ‘va..uL....u ‘Q‘J“‘ L.S‘)" ooLﬁS..»‘\))yc leiboliw.“

O gy 9 Wesld
doosls 1S jall gz dr .l oo ooliiuwl Yo+ A B VAAY Jlo 5l el Yo 0,90 G ailyg, (o,b Lol 5l candlas ol jo
o8 il (sLdl i 09,5 Sledlbl SGb 5l anlllas oyl 1o ooliiwl 5,50 Lol .ciils 0939 rosls (55lujl 4 o2 (5 S 5L5
alw Yo glal 0,90 30 cmlio Loyl (sl)ls olSus] T )9S ity g sloolKis| ggame 3l .ol ool 331 (531,
0303] oz 0gd e oanline ) USS o gyl aldliie w5 ) Jguzr 5o axdllas 3550 glaeliny] Slasine iy,
A b e loosly Ked g0l (glim Ygome a5 el ool colainl caclan oy 4 pawge hg, 5l drosls Ken

(YO YA wooly 2,805 o oslazwl gy 5 (S,

axdlao g0 Sy goamw (§o K| Wlasin Y Jous

A Jsb A Jb
¢ RSN e R e Bt o) ERS e ¢
s 4> ks > aids ar)3 agds
) olsbT Yooy FA N0 5.5 T el ve o of o ¥ Y-
Y STl LR ot WA Y oy YooY a4 YEY
¥ Jusl YA N0 FA Y Y Y H5 oy £VYe FAQY
¥ )l YOYY -0 1104 ¥ Olal Y4 YA TN VY-
) Olgis! Y OYY NIRRT Vo8- ¥ Yo Ol rE ¥ fA Y4 VEPY
5 Shsal ooy fA ¥ YY.0 Y5 N vEOAY AR ayys
v ne vE Py oY 4 - Y Olas oY or oYY VYA
A 5, 5o VYA VAT V-3 YA o oY Voo VYT
a - va o . oA V-£PA Y4 FPPES YFOYO of oV WEOY
V. S TYOYA YA -vey Y. 35 e YOy o+ ) Y-FAQ
1 ole o Yoy oF Yy aA s St veoovY N2 VA
VY &y AT of o YYY Y Lé YA OA or VYAAY
WY S YA o4 o 0 VA Y RS ¥ IR ¢ yYVaY
i 55 YA -0 oY g e oLls YoM oYYV AAYY
V0| et LAY 04 Y VRO A o ol S LR I YOY A
\F ole o) INERE Na- 2 ol S PO Yoo VAAS
VW AS o p Y& oY INEA! Y. Ty Rigkg TFo 0 of \# Wy
YA AT o = TYoovs FA Y VIFYA YA dgde vE g 04 YA 234y
4 o YA YY FF oA Ny g Oletas oY fA Y VFYAY
Y- PEREPS ¥O Py oY Y- VYeay f- 53 T\ oof NS VYYVY



http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

\"‘ \“*Ohgurejwccyduu‘;h:’u;y‘kuu&wwﬁﬁ

Cilas sy
ABis oladaly
. ags N o 65 130 260 380 20
! Kilometers
a5° £ 500 £ 550 £ s0° £

Ol 8y 53 anlllan 350 (ol (2 Ll 2o 20595 1) SIS

Sade Jlise sl saine Oglaie (g T ojlasl slaasly Hlas 51 Sas il 18 50 sle e polie aSyl s o

Sz sloyg, JS slaw g yiende 45 (Mean Annual / Seasonal Rainfall Depth)asYls b Lad 3L eles )l . Silo
Jos o lasbil Jlacie S a0l il e d0e 4 (Total no of dry days within a wet season) Jls wgb o Juab
ML?!A ! 00y wy Exceloo/;.,...f Ao B aS J.J) J9A).9 )l oolarwl L: 9 C‘;?b.m‘ Lboli.\w‘ L}"’)L 4.:‘)9) )La] )‘

W

Y abal,
s = 2
Sype ik piie (pSlke = Vi aslllae o)90 Jad =] addllas sjse Jlu=T oolinul 590 (3L pite = SV
A5 9590 ()b e e Slil= 6V
o gy e B ad> o 10 00l sl (sl pstio o LS )T SPSS 1581 6 5 5l eolainl b gam g5 0
Lo sty (5510 (Sre Ll dalllas 8 )50 oK) jo WS 0 (adeino JI5 5l als 1o ] (Y Jga)ads dulors (ygm
BN o ISP VIPS WK CRSIN G PN W OUES Iy E JUEL SR L SRV XA KA UL SRLERPIN I = T T PR KRS
2 =2l o yd asdllas 550 lad g VL 0,50 10 yuxie ;o ol o lwlinl polae e OV 5 S 5
bore Slnlne 5 (g Jgo B EXCEl 00,05 aio )3 )9S5 Joa 8 45090 o0 (5)l05 sl CPEI (aLs 4 pgage
A plesl ol e
Y aal,


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

LCPED JLSis jasls s 8 Vet

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

+ +

\ \ nv
CPEl,; =< ([E Z GeSVi)
m=)

\ nv
- Z GeSVi )" )
m=\

Jlmt jo 50085 0550 (Sl puaito slows = nv

nv

\

= Vi)' X (KSGN)
m=\

A3 jg0 ()l ite lade =y SV

Ve o0 g9 099,55 e 5l Sdle Sl e e 795 Ol 4 b &S S cnl @ Slas g0 it Cudle = KSGN
(YYYF
18 L 00 0,90 bbb 4o 0ol G| 3L s, edel 4 o,Lil a8 6ye0 b had L3,k 5Ll ORS-)
1 0)Lal L5 5 j00 090 b by oolidl BLas| (5L 59, cn Sl 4 aS 0ye0 b Juad L 435 CRS-Y
e Camsty Jab )b 4wl g Juad 3L ST Juolis b s 51l b Jsbo : TLRS-Y
Dyl ol Hlais g0 0590 b Jad SIL sbajs, Slasi 4 a5 b e slajg, JS olaxs T TWD-¥
S5 0ye0 b had o Sl e s i sloo 90 olasi 4 o, Lil St slaoes S olawst TDS-0
wsb e had Sis slyg, US slaxs’ TDW-#
Jl Sz clags, JS slass: 'TDY-Y
S5 il Juab o)L g5 5 4x33S Sl )b ol e alols &y 0Lsl oS Kts b Jobs "LDS-A
osb o hab Sis 0,90 Sae Jsb ,iSTas: MDL-4
Jio b Jeab 2L os (nSils T MAR- -

A (ad o)L Gae) MAR L Y - s ailre ulal o doolliis] (Sai)b )l38,50 gl yunio dige oS 5 ol
A.E)‘))Q)L.\JL»_MJ‘ ).:ol.u )‘ de oY U""‘"” O 9 oli».m.:‘ gL (_gb; Qa.>L~) L’>’>5J’> ).».LA JB‘..\> 9 u.v).«.o.edo u‘}.».c
Yl 5l oael Casay polie duslie .ol a28,5 & g0 (V alal) 50 Sai)l 35,50 sla pste LS 5 s o)
e P e ] 00l A loe mewds”pspss S8l e dase o Ve e W | Sy lade b
AVl e g dlaed 1 o o2 4S Lol jo oS 5 o i g 0dd (gaiAd, ool Cewd 4y calises oS s
353 aiged laie ay laaly olKisl ¥ Jaaz jo Jle (gl ailoads bl il Ve paie U (/A JBlos) Ko
Lol c0iS oo dunlone ;500 JLuSlis slo ol aile JLSes ol lply Ve s ¥Voakal) cdbs o .col oald

] ey JLSis (35 asls s 6t (Sl A5, sle e Col ol o
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“- Length of the dry season
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"'~ Mean Annual / Seasonal Rainfall Depth


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

\'O \“*ohgurejwccyduué?u&|kuu&wwﬁﬁ

Olodly o] jo A¥le Fui)b 4185 L3 b o oy (Ko ¥ Jour

PEVg ORS, CRSy LRS: | TWD: | TDS. | TDW. | TDYy LDS. MDL.: | MAR,.
ORS, 3 S AY | oA | —eXFA | S XFE | LYY S FY. csov | —eavs | —ovee
CRSy -y 3 CASY S fY. CEd | - EYe | - FAA | ey | —evYe S
LRSy Y N N2 3 - OAD SOVe | - OAY | —esY SYay | --00f - OVY
TWD: SXFA |- fY. - BAD 3 SO | -39 | —-8qy | o FF. | XA CAs
TDS. SOXFE | Fed - BY- AN ) SOV | e | ey | s A
TDW- SFYY | - ¥YA | -edAY | --839 | —-VF \ - a9f - FYF N —o AeY
TDY, CEYe | e FAA | —esY | —caay | —epy | o-aafF 3 YA nave RTI
LDS., N2 S TIPS I P ) P PR I 444 YA 3 AN — YAY
MDL; Y | e NYE | 008 | - YAR | —ep L Xov v Y ) —oyvs
MAR,. S XSE | —e¥ey | cavy “Af CFAe | e AY | —evab | —eXAY | —exvs )

olodly oy ! jo A¥le (Fui)b H105 150 ol pdsio dty oS 5 ol Y Jaus

s, | Sl I sl peie 5l ilis sl aigas Ve e b Sieen e
\ V¥ SAYD
\ VoA N
¥ Ve ANEY « VAY
¥ Ve AFEXD ey
0 VeE £290
$ Ve AAVEAFY Y <oV
v RRAAA - AAF
A REAN ©AYY
A Ve AS XD LYoy
Ve RGO ZRA PYE
3 Ve ALY - vay

py 0 IDW g, L CPEl asls b Lalluw! el 5 canllas slis ooyl pl aVlo 5 JLad sl JLSis wulys o
el 00l (gassaigs ArCGIS 34l

@S i g T 0

Wolimsl (515 Syl 105 51 (b yuiio S 7 (s’ @
s oo 53 (Ve 00 e ysghien] JLSis 1o 5L Sige ljeiie Byme CPEI (5 35 Lasls 5l Gun
Sles 50 9 a8S 8 (e p 355 s30ie ()L Sla e (] pa sl 95 he by, bl p Sl 0u
O 5l o ) 55 08,5 slesiny ddlaie g oyl o 0 JLSzs Adllas sl (PEVS) 25,L (b jusiie o 5,05 S5

" . Precipitation Effectiveness Variables


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

e myuws(uwbﬁc)g’]u Jﬁ_.aﬁ(;looliu.u‘)bé‘f ‘5...4)).‘)‘ J..al} GLQJM‘ Y C\.Lu‘) Q»L..u‘).'

el oo @IV B F gl

ub.w.e) Juad 5o Lo i | &l onds C‘,’i;’»’.w‘ G i cuS 5 1 F Joos

) oS! PEVs ) oS PEVs
) N MAR N ~, | MAR, TDS
Y <1y E/ll__féR' TDY, TDS, TWD, Yy Sy MAR
v 1) | MAR v o MAR, TDY, TDS, TWD, LRS
£ a0l MAR Y¥ olaal; TWD, MDL, MAR
5 el 'ﬁ"l_\,ASR' TDY, TDS, TWD, Y o5 | MAR, TDS
; zal TDS, MDL, MAR s Js»— | MAR, TDY, TDS, TWD, LRS
v o E"RASR' TDY, TDS, TWD, Yy oie | MAR, TDY, TDS, TWD, LRS
A 5 i E:ARASR' TWD, LRS, TDY, YA zae | MAR, TWD, LRS, TDY, CRS
X N MAR, CRS, MDL, TWD Y 55 | MAR, TDY, TDS, TWD, LRS
Y- I = | MAR Y. sS%5 | MAR, TDY, TDS, TWD, LRS
N obs o5 | TWD, MDL, MAR = St MAR
Y e | TWD, MDL, MAR v s MAR
= — MAR, TDS Tr w5% | MAR, TDY, TDS, TWD, LRS
X e MAR, TDS ve L5 | MAR, TDY, TDS, TWD, LRS
10| e cuy E"FfSR' TDY, TDS, TWD, va sbs | MAR, TDS
Y o MAR, CRS, MDL, TWD v5 Asls | MAR, TDY, TDS, TWD, LRS
O P E/IFgR, TDY, TDS, TWD, o s | war
" e | MAR TOS o - lé)/IQSR, MDL, TDY, TDS, LRS, TWD,
14 . MAR T Jas | MAR, TDS
- < ol | MAR, TDS ¥ o5 ORS, TWD, MAR



http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

Vv \\"QOhggfejwccydbuéyualkuu&wwﬁﬁ
S o 33 WolSims | (51 s 1yt (5o yuitio S 5 1 & Jgur

@, oSy PEVs S, ol PEVs
) o] MAR, CRS, MDL, TWD T el TWD, MDL, MAR

Y STy MAR, CRS, MDL, TWD Yy S, MAR, TDY, TDS, TWD, LRS
¥ e MAR, CRS, MDL, TWD vy J MAR

¥ gl MAR, CRS, MDL, TWD A olaals MAR, CRS, MDL, TWD

o Sl MAR, TDY, TDS, TWD, LRS Yo ol MAR, CRS, MDL, TWD

4 Sleal MAR, CRS, MDL, TWD \ig gy MAR, TDY, TDS, TWD, LRS
v sl CRS, TWD, MAR \A Olbons LRS, TDS, MDL, MAR

A Sjsim MAR, CRS, MDL, TWD YA s MAR, CRS, MDL, TWD

a ~ MAR, TDY, TDS, TWD, LRS Y4 39,0l MAR, CRS, MDL, TWD

). T gRe MAR, CRS, MDL, TWD Y. 58 s TDS, MDL, MAR

" e o :\:AF,{ASF’Q,OFIEASDL, TDY, TDS, TWD, LRS, “ s MAR, CRS, MDL, TWD

Y o jon TDS, MDL, MAR Y ) MAR, TDS

WY b CRS, MDL, MAR Y RSy MAR, CRS, MDL, TWD

VF S MAR, CRS, MDL, TWD \ai okl MAR, CRS, MDL, TWD

0 FRVESICN MAR, TDY, TDS, TWD, LRS iy ey MAR, TDY, TDS, TWD, LRS
V¢ RS MAR, CRS, MDL, TWD e olisle 5 MAR, CRS, MDL, TWD

W oS e | MAR, ORS, TDS, MDL Yv o5 TWD, MDL, MAR

VA oLl py5 TWD, MDL, MAR YA S MAR, TDY, TDS, TWD, LRS
) e MAR, TDY, TDS, TWD, LRS 4 Olvan TWD, MDL, MAR

v 4 olags MAR, CRS, MDL, TWD £ 5% MAR, LRS, MDL, TDY, TDS

el Jad )0 Lol gl oo gl il (slb it w8 35 1 7 Jgur

s oS PEV; ) oKyl PEVs
) RASH] MAR, ORS, LRS T sl MAR
\ Ty MAR, TDY, TDS, TWD, LRS YY o, TWD, MDL, MAR

¥ el MAR, TWD Y Y MAR, ORS, TDS, MDL
. ) MAR, TDS e s ’\O/II'?ASR MDL, TDY, TDS, LRS, TWD,
o Oleal MAR, TDS Yo ol MAR, TDY, TDS, TWD, LRS
4 Slgal MAR, TWD, LRS, CRS, ORS \i2 Soyems MAR, TDY, TDS, TWD, LRS

v JoNEn MAR Y Ol TDS, MDL, MAR

A e MAR, LRS, TDS, TDY, ORS YA o MAR, TDY, TDS, TWD, LRS
3 o MAR, TWD, LRS, CRS, ORS AR sg,0Ls MAR

B SERe MAR \c 55 b MAR, TDS

N obe oz | TWD, MDL, MAR V\ 3 LRS, MDL, MAR

VY o jon MAR, TWD, LRS, CRS, ORS Y Ld MAR, TDY, TDS, TWD, LRS

w e CRS, LRS, MAR Al o958 TWD, MDL, MAR

Ve S ORS, LRS, MAR 8 olals MAR, TDY, TDS, TWD, LRS

16 | am>ces | MAR, TDY, TDS, TWD, LRS ¥o e g"g‘g’ MDL, TDY, TDS, LRS, TWD,
\§ o MAR, TDY, TDS, TWD, LRS \rd oliile S MAR, TDY, TDS, TWD, LRS

VY oS exy= | MAR, LRS, CRS, ORS A4 oS5 MAR

A NAINES MAR, TDS YA e MAR, TWD, LRS, TDY, CRS

'a ss> ORS, TWD, MAR iR Slsen MAR, TDY, TDS, TWD, LRS

B a4 oligs MAR, TDY, TDS, TWD, LRS f- S MAR, TWD, LRS, TDY, CRS



http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

ACPED JLes jasls s )08 VoA

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

aYle fad ;0 Lol (ol ool gzl 2wl b o oS 55 1 Y Jgus

J.:a) cli'.'.....'n'l PEVS 9, °l§:"‘“'.‘.| PEVS

) Sl MAR, TDY, TWD T », | MAR, TWD

v ) MAR, TDY, TWD vy e, MAR, TDY, TWD

¥ e MAR, TDY, TWD vy e MAR, TDY, TWD

¥ ang)| MAR, TDY, TWD Y¥ ohely | TWD, TDY, MAR

o Sleo! MAR, CRS, MDL A o5 | MAR, TDY, TWD

$ Jsal MAR, TDY, TWD 4 Jsz | TDS, TDY, MAR

Y iy MAR YvY Olbions MAR, TDY, TWD

N oy MAR, TDY, TWD A o L\)/I?SR, MDL, LDS, TDS, TWD,
A o MAR, TDY, TWD ¥4 sl | MAR, TWD

Ve S mm | MAR ¥ 55 ws | MAR, TDY, TWD

" ks on | MAR, TDY, TWD A i»5 | MAR, TDY, TWD

VY &4z | TWD, LDS, MAR ¥y W MAR, TDY, TWD

X <52 | MAR, TDY, TWD Al os¥ | TWD, LDS, MAR

Vf P MAR, TDY, TWD vf okl | MAR, MDL, TWD, ORS

1 | e cos | CRS, TWD, MAR ‘o s _I:_/I[,)ASR, TWD, TDY, LRS, CRS,

] MAR, MDL, LDS, TDS,

\# RS TWD. ORS 2 ok, [ MAR, LDS, TWD, LRS, ORS

W | S en> | MAR, LRS, CRS, ORS Y o855 | MAR, TWD

N e I\O/IQSR, LDS, TDS, TWD, LRS, | ., wi | MAR, TDY, TWD

14 s5> ORS, TWD, TDS, MAR e ohes | MAR, TDY, TWD

Y- w3 ol | MAR, TDY, TWD f- S MAR, TDY, TDS, LRS, ORS, LDS

OlaS 5 aan 10 g Sl Sl e ()L oo baolSiusl don ;0 w0l o 0line O U Y Jglax ;0 455 sk ylen

e (sl ms o oLt sl sl aler 5l g Laaslt aien jo 1, Uiyl liie Coenl ol 5 cudls i
Sej sbwoygd )3 o pite 5l plaSya Slgly3 SPSS 158l o 5 )0 ol o 5o (3L Hlade jlaw Lo psite o 5105 30
Solas aas o ylids Lo paite (Slglyd polie .ol ool ools (las & Jsoz 10 o] bl a5 ad dwlore aslllas )50
131y sl oty i 4 TDS s TDY MDL MAR (sl yiiiio g 0,05 3528 1 paiiio ya o yd (s ool
Latin oy FEIY L aS el 0091 e (5lo puxio 3l AVl 0,90 ;0 LDS ke (yuiores el aiils Calize gloo,g0

S 0

Ol 1.0 t5 154 YA 8.6 YA . Fa.Y Yoo
sl VY YA Y5 fo8 oo A . va Yoo
wb V¥ WY YAY .5 av YA . yyy Yoo
Ol £.0 VAY Yv.Y - oF.0 84, . vry Yoo
Yl oy (22 VoA TV fY.f £1.¥ [2% (484 Yoo



http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

V4 ITA0 Suly o o jlads cpgm dlo caome Ol blove Lab foloni 4,5

olxl elp tlize Sl sroygd jo CPEI jasli gl Gudas o

Mis LS’LA) ‘5L®o)5é LS’Q CPEI ua».?r..wi' ua>Lw @l)lf u“LW‘)-‘ wL.aLs L: 9 wLA Lgl.mol.i».w‘ O g g_;.’.L“’L'”‘ 6‘)"
Sy b 5 5145 i ol s o 45,5 (1 40 ke s o] A Y+ < D) y55) a5 s Ly iVl |y 5 gt
T 6l CPEL as s a5 sl _ime ol 45 il o e L)l 38 ,db ie ¥ 51 208 b olSiiy] o5y (sl 030
l_ﬁbli»—»u—" Slows uoLw‘ » aliseo J}*“S &‘f ‘) R U”‘ CQL..» Y de? O J.Q‘?Du WL..A ‘SlLQ) 0,93 L)—l e Olia.u.a."
Sl 5l (gogane slass 1o g dga0me 3)lge ;0 o a4 Ll a5 STl ay az g b conl (S8 @ p3Y aas oo ol
S y9—0 ‘fLJ \b)‘5_o J.o.n ‘Ml.usa S ;)Lols l) 9 S J..aﬁ ()5.“.5 JLQ-AAJ )l oolazwl S99 le.:oeli..,.ml Sgdxo )o)ﬁ.wf

28,55 )1 B 2

b JLSos (w2 sl 2 CPEI el cawlid (i 31 Sloy sldo 90 (gusuady A Jgus

ad, o ,g0 ailo oK | dlusy KW
\ ™ YA 0
Y Yl Yo NS
Y b Y- Yo
¥ ol Yy av

4SS lgien emabial slaollil slaws (39 Vb Jds & Y Jgoo gl 9 S 358 Jelos ool ol 2 Lo
L o ool el o551 5 5aS el 51 59 e & S el 5 ol b (sl CPEI a5l
g dolss Fowslio game )3 AVl 0,90 5 )l Juabd slo JlSis (o) sl

CPEIl jpsli gl Sl Judxi @

Sl gley S0 eolinnl 550 (aSlh Ll (Glis 4 45 (L55L Sgo (slauiie slasd ColiS pae b g ColiS Gl
=l an0 5 ,9uS sandigy @ pla8lADW olsg,s (s, b g ArCGIS 1381 o 5 5l oolawl b ccanl 505 cume 80 S
ol 00 @)1 B Y ISl o anlllas )50 o) slooyes (sl somatyy
Ol ) Juad (A
00 eend Wl e Jad 0l 50 (L) ()L (e Dt Sl )9aST slaollisl el )3 (SLL b (s
sy ST 4 LgalSian] solod oyl e b ol 50 a5yl b ol WaolSia] 4o Jlais 00 0,50 b ol Corns
50 i ¥ JBlas 4 cenl cre (s o] 090 canlin il oo oS 00 slroyeo 5l i e e oo dailg,
colie GLaolST ] 5 il I e Lo pie s il 5 il 4l jpi JLuSis il gl CPEI Lasls
et eSSt 5 opilleds gloolSig! slad sl comliol ool 5 VL 5 Suo o 4 (Siacnass polis
(Jomad w3l i oS conl Gl a3l Gl b (b)) ln )9S s 5 @8 Gble )l alacend ol
aps e bt Simlaali CPEI asls |


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

CPED LSz asls 5,08 1y

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsach.3.3.99 ]

45°E 50°E 55°E 60°E 85°E
"
40° N Fa0° 1
p—]
35° N =i
as
o =M. E 1)
, - S
30° N “yah ‘P |-30° N
- + P CE——-T
W‘%E
-4 &5« e
A al laiat
oo S . - o .
- . Sylas X
‘:’1 ! =
CPEI
——
. [ 0 65130 260 390 520
—— Kl s
T T T T
45°E 50° E 55° E 60°E

CPEI (oL b iy pae b g s glmo ol 2 ylinoj Juad 53 ool ! gy a3V Yo
Sl Juad (@
12 G5t il o 3olie el )l ol 5 sl Jpoad 51 dns 1928 e Jb oges g b
o=l 5o i wlio CPEL o ls L bl sl j9a8 bl i was oo (Lis ¥ IS S jshiles Jad )
2Ly sl 5358 3blis olad 4 o35 b (ool 51 o, Aol A L 5 bl ol ¥ 51 i oy
aan ule ool wsl jo Jad ol o as coul (ol asgs BB asS aiis caslin oals ol a3 ls L JLSis

Sidls jgax CPEl jasli oo 5y (Lad 0,90 ;0 anlllas 0)50 (5)b Foe sl puiio

45°E 50° E 55°E 60° E 65°E
L
40° N -40° N
pe—)
35° N |35° N
P g
30° N |-30° N
< o
_g‘f’
- e
A2ES ol_adal
25° N i . . o |-25° N
Slas slasd
Sl
CPEI
s ]
. [ 0 65 130 260 390 520
T T T T
45°E 50° E 55°E 60° E

CPE (sl b s pue by 5 lid 3l 3m0 (ool 5lar b 5 ol gty g ¥ UL


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsach.3.3.99 ]

R ITA0 Suly o o jlads cpgm dlo caome Ol blove Lab foloni 4,5

b Jad (z
Sl 9959 L lojen Joad ol )0 Laoliwsl aon (5L a5 ailos 1925 0 ol Jlo 9,8 b glojen 5l
ylles slaslfs! pin 5 Jlais ;0 a8ly sloolKis! liw; ale jui Jad cpl jo 0gd o kel Sl giiw
CPEIl La3Li b 5ol Jad yo 55 oble 5 9 0,5 50 oy lptol w90l slaolSn ] (FJSi)aios obj,l sl ygis
o=l Eaezme 10 il oul 00uiS 15iS G g Sl sbCwend U 5 idled 5 6laSS )L & jeo 4 a5 aiile sl
loyes pl o azgy LB ass .cé )3 (180,00 F lo 10 pow 4l 10 (LolSins] doyo YO)wwlio o] Yo L Lad

(; Jg..\})..\.bbsn uLA.MJ alises (_ngo)j.)u.u |) ‘51‘555 M)Q u_').,\JL’)_..lL J..a.é)\) U"’)L’ &ru)...f.m aS Coul

s [ 0 65130 260 390 520
]

T T T T
45°E 50°E 55°E 60°E

CPEl a8l b cawlis pas b g cawlid ol imo (whaol o 3usl Juad 3o oyl gy dige oF Sl

aYlw oj90 (o

oS blas ST (e had siles s 35 axlllas pl 0 CPEL as s Sbj,ley90 0 5 Vgl a5 ai¥lu o)90 4o
L o )liS ol gl Jlod slaoliinsl iuly 5 ol Joad ailon aiiils jals pll g2s B Soles
olid aSabls o b ol calds ol s oS 5 g olaws 0,90 ol ;o (O USE)0gs casliol jo500 Ll
Aoyl Gied JLaSles Guld g 98y y0 @B bl oy SLeS o8 )b sle e 090 ol Yol L dws
g.,\_wL.AL’ ..\Jj_wg;a J.nl_w |) oli._m.ﬂ O as éjj.bl_w Olio.u.\.)‘ 9 )9...5 JLQ....J B 6_9‘9 (_ngoLi..m.}“ 45..\.60‘5‘0 ul.m; aJi.u
ol pgo ad ) jo aSwad ol sl asdllas 8,50 saolKis] 5l s )3 AVID a¥lu 650 ;0 fgome )3 aiwn
9,5 o ),8 CPEl Ll


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsach.3.3.99 ]

CPED LSz asls 5,08 MY

AL - 0 65130 260 390 520

T T T T
45°E 50°E 55°E 60°E

CPEI&L& Lt wl.u pus L WLH ul).a.o U"L"“"ﬁ Yl 0590 4o U')"' LR Y) HA) J&J)

Ol Juad (o

Ol o () 0 alBlax 0,90 (pl 4 by e gl (sl Jad jo SW)b slls seelSins! slaw o o5 Jdo
CPEl Laxls b JlSas obj)l sl 5 Jead ol aS olo lid lawloes Ll g o5 LalKiws] slass 4> 5 el oals
mliol e =yl e SO Ll oiis) (Jad (] 1o asdllas 8,90 solSins! s 10 (A Jguz) s clisls
o s Jleds gloollis] cpmyo CPEL Lazli 1o b poie olass o 5 i b 5,5 5 sl ) (sloolSis] ol oo
3959 Ll L (o BT adld (gl eite T L 5 ol (Ll 551 Tl a5 55087 5 dugi )0 plaal; ol
slajg, olass (MDL)S_is 0,90 Gae ,iSla> {MAR) (5,0 s sla e sl Juad jo .aib oo cunlio
CPEIl Lasli oS5 01, Slold o 5V (TWD)wsb po slasg, oy (TDS) S sl 90 slaws (TDY) s
aasle el o

Sl Jd 5 ol ol Ky s slbolSims 3 CPEN (o5l o 3 01 gz

@, ol PEVg
\ i TWD, MDL, MAR
v ekl MAR, CRS, MDL, TWD
Y sl MAR, TDY, TDS, TWD, LRS
f b, MAR
I olal; MAR, CRS, MDL, TWD
14 o855 MAR, TWD, LRS, CRS, ORS



http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

ks VY90l O ojled cpgm Jlo (Jaoms S blos oLt Jous 4 25

& 5 Al

el el ol sla Shy gauail b g g8y bl (g5l o8 ( JluSis g5luasls b )l a3 ls 5l o
5N oad b Sidans gblie o JluSas )8 asls Ban b 5 4,0 1555 40 ,b sl gl CPE
olie 6Lyt s Sl as L ) o5 el o0l i oyl alice lsma] Lyl 4o Slalllas gyl (Ve ) -
et b el aS ol Lt 5 dalllas oyl s oo |, ¥l g s (sla ISt anlllas 5 Julos sl o)L
Ol Ol 99008 (lpl Sas S g SaSaed Gblie sl sy o0 S5 43,00 925 Slalllas (ol jo b psite oS 5
U5 3 m s (55 s (Ll 958 iy Bl 53 Sl 5 ylai s 8 BB qulis as L
5ol oy Selio Lo asd 5 %50 dalllas wiel ond oly) cansliol CPEN Lol a5 iblie jo oS ol oo
Ul Slade it cpols s by (SPI) i b oads o fuibias] Lol 5 (RAI) 5w, coyloninl jasls Jio la asls
g aslllae 3550 (sLoo)es aan )0 Laolual 15,5 (5,k gl ysite oS 55 Sl pste 53 CPEI (a3l 5 a8
S | oy ol gl i e cilate bl ,| 3blie cpl 5o sl atuilsn asls ol aS 1> il e Fomilio
s el 5l Ko (B g RAL (o li wilasils el aS (VWWAQ) soblS 5 59,55 ,5,0 o984 9090 (pl yles
e 425,55 a5 3,50 35 ez W) (6 i gl O pes S e dilate (gl JluSis dallls 5 JLSis

&l
sl o asgr 5 Ll oally IS Lol 5l oolitul b agie ;0 JaSits il (VYAD) e ¢ o]

\9\[—\/\9&.@ ‘p.._m do)m

o g, leslaul b cwlislgs JLSlis aslad can doday oL ¢(\\~/\°()oo|ﬂ (0Bl g ST le 3950 (5 um
AV-INY ao N o)l (o oo (558050 g pale (Slaligs

o)‘}ﬁlﬁ u:'")‘)’ 9 u_asLS ‘_ngua:}L'L u_g.")lf )R ‘(\\“/\‘\)W (S g r‘,lalf..\.wo ‘ohidjls ).«S‘dl.c ‘)%M

FPO-FF0 jan ¥ 5,leds s ln/ Lo 5 mipe iz (L3S adlaie JluSis Llos ,sNOAA-AVHRR

slosli slaiagiy o)l Soceaidy by JlSas slad Jlos (O ¥AY)acldl ol (b Sbb o Jsles  Slxede

\_\YW ‘\"a)Lo.m ‘?aJLu c‘-s_.u.ﬁb

ol o8isls o Ll piz cliin o JLaSas 5 Seid slaasli ol ) p d(VFA+ LS mame o SbglS

RAETR IR 25 00

Adefolalu, D.O.(Y4A1)," Further Aspects of Sahelian Drought as Evident From Rainfallregime of
Nigeria", Arch. Met. Geophy. Biocl.¥1: YYv-Yde,

Benjamin, L. H & Saunders, M. A., (Y++Y) "A Drought Climatology for Europe", Int. J. Climatol.
YY:yovy_YoeAdy,

Byun, H. R., Wilhite, D. A.(Y4%43)"Objective Quantification of Drought Severity and Duration",
Journal of Climate. Y ¥: YVEV-Yvel,

Heim JR, R.R.(Y++Y) "A Review of Twentieth-Century Drought Indices Used in the United States",
American Meteorological Society, AY:YY£4-)3V1e,

Hisdal, H. & Tallaksen L. M.(Y + + ¥)” Drought Event Definition” Assessment of the Regional
Impact of Droughts in Europe, Technical Report. %:p £).


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html

[ Downloaded from system.khu.ac.ir on 2024-05-03 ]

[ DOI: 10.18869/acadpub.jsaeh.3.3.99 ]

LCPED JLSis jasls s 8 Wt

Ojonigu F. Ati.Sedu Q. Muhammed and Ati, Maeyam. H. (Y« +A),"Variations and Trends in Annual
Rainfall Amounts and the Onset of the Rainy Season for Kano for AY Yaers () 4)1-Y++Y)" Journal
of Applied Sciences Research.Y Y:)404-147Y,

Olaniran O.J, & summer, G.N.(Y2A%)" A Study of Climatic Variability in Nigeria Based on the
Onset, Retreat and Length of the Rainy Season", Int. J. Climatol. 4: Yo¥-Y14,

Otun, J.A.(Y++°), "Analysis and Quantification of Drought Using Meteorological Indices in The
Sudano —Sahel region of Nigeria", Unpublished PhD Thesis, Ahmadu Bello University, Zaria,
Nigeria, ppY¥Y.

Otun, J.A.(Y+V+), "Using precipitation effectiveness variables in indexing Drought in semi-arid
regions", African Journal of Agricultural Research.®:)YA£-1VAaY,

Kim, D. W., Byun, H.R, & Choi, K.S.(Y++4)"Evaluation, Modification, and Application of the
Effective Drought Index to ¥+ +-Year Drought Climatology of Seoul, Korea", Journal of Hydrology
FYAI YN Y

Mishra, A. K. & Singh, V. P.(Y+)+), "A Review of Drought Concepts", Journal of Hydrology. ¥4 :
YoY_Yy1

Mustapha, S.(Y4A¢), "Statistical Characteristics of Droughts in Nigeria", Proceedings of inter-
departmental seminar papers, December Y4A¢, (ed. by Abatan A.O. and Jarosz J.J), Faculty of
Engineering, Ahmadu Bello University, Zaria.¥: Y+ — YY1,

Paulo, A. A., Rosa R. D., & Pereira L. S.(Y+)Y) "Climate Trends and Behaviour of and Drought
Indices Based on Precipitation Evapotranspiration in Portugal”, Nat. Hazards Earth Syst. Sci.,
YYIVEAY YV E9)

Touchan, R., Funkhouser, G., Hughes, M., & Erkan, N.(Y++°) "Standardized Precipitation Index
Reconstructed From Turkish Tree-Ring Widths", Climatic Change, V¥: Y¥4-Yoy,

Tsakiris, A., Loukas, A., Pangalou, D., Vangelis, H., Tigkas, D., Rossi G. & Cancelliere, A.(Y++V)
"Drought characterization", Drought management guidelines technicalannex. Zaragoza, (Option s
Méditerran éen n es : Série B.Etu des et Rech erch es.eA: Ae-) .Y,


http://dx.doi.org/10.18869/acadpub.jsaeh.3.3.99
https://system.khu.ac.ir/jsaeh/article-1-2622-fa.html
http://www.tcpdf.org

