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2- Standardized Precipitation Index

3- Reconnaisance Drought Index

4- Standardized Precipitation-Evaporation Index
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1 - Normalized Difference Vegetation Index

ol 5 VoYY B YN e (gl o b e Goled il 5
sl Wbl (JUSiS )y pslaie 4 e i slod L
by el Sl (LS by Ol Ky adlae cua
LS by Candy a3ls (NDVI)' oxs Jlog ol
o sgaie & (LST) (e gaw slod aslis 5 (VCI)
LSS ad g e aw slod 35 g g p CulS ) aw
NDVI [asls wlel p & ob ol zols .35 eoléis!
2ol oyey ool (bl il gy (oS by
ol b o) daw sled LST asls bl &5 )90
ey Lial3l b a8 1m3 e oLt ) el 433l 2S00
2l ol bl wBl ials ) gaw lod «alS
Comdy > adlas 90 dibis VCI _asls el
d b ool Conds @5 4 a2 b W Bl e JUSis i
B by (Bl eaiad L enly (el (e daw (sled
(WY ohlen 5 o S5) Miboe gy Sl ) gdaw
b 935 Glappls alulid 5 anaing (b3, (s )
TVVY b 030593 <S4 > olnl b Bl 50 slagplinel
(NDVI) o1 Jloy oabS asli ;) odlizul L 5 plog] ¥+ 1Y
Jeloss by g0 4 (oyoj o gloodyy (sanadls o
eloygiS )3 e slaytngsy ol b adlls ol gl 5
5 Jusas ()lee oamd i playe g she ol
5 bobye aoYb s s g Sble ol yis
Sle oeej o8 € g (aLS (lde (58) (o Sl g Sy,
ablio (gl 23l oo (65)9liS g (S ¢ y0 Jhdgy 4555 5 ]
SE 3,8 sboye Jud Sl alagtsy ol 935 slagbgb L
b plal plyie |y dbadle Jro (SSe 5 (SKiglan
sl adllas i b gl dlie 3 (VY e 5 (25 500)
Elopdil 5 JluSiis claaslos ;1 oslial b il g
b bl I (S 4 908 (o iz B ol il
39008 S5 dons 53 &S Cawl JSiis ol ladip plos ;o
& ki b Ganid 5Sle & Caus AL Bl
Jy oals @y s gbpadls gn e
oals (RAI) (il csybeial pasls (PNPI) (3l
oya a3l 5 (SPI) o1 3,15kl )b Lasls (DI) S
VAAY Lo 31 cylol 0,5 Jsbs 3 esledbsl ol 5 el Z
S 3l L eios gl b b)) Al Yo e YT L



o Sasid gl (a3ls 5l ookl b i)Y adlaie awlidles JWsSis cunsg bj) :bb).a.ué‘ 9 O

)Y s 0 olidlen  JUSis Y 4o DIP l5éla
Cygo & GBS (o) 85 1B bl 3)90 9 sl
Sl Oldas b olyon (63,8 Gilaal b Ll buog
Ol Gl e (oLl pa adlaie (imghy (nl dsels bl oo
Wy S sl bod g (Sl cledll (5915 il e
Do FYIE 33 iyl a8 plool V) BAYAA L I dlle
e 1 it o Jl o Y1 )3 5 Sl 51 JLo
D) lwg o dee 00/ B AY/Y 5 55L oliee wCal 034
Bl g eyto Juo FYVO iyl clyuss aey cusp opl @

ol Candy yio duo WYY o 55kl

BOESE

YV 5 ek YWY oS b 43 YA (i 4 b
wipmel ol canail i olul sl e e
Snd) cosl Gl o) lgm g O Gl )Y b o

(Y'Y\c u‘)&aﬁa 9

55 gy -
Ok oLy Jeld ale yime slagasls 5l eslizal |
(ZS1) Z sa¢ s li (CZI) s Z a3 Ls (SPI) 3l
Ly ] auslxe o (RDI) JluSis lobs asls o

]

A

A

o318 bl 55 oyl ,Y oyl wpud dxdllne 3550 alkrie Curlgo —Y JSWI

32°55'0"

30°50'0"N

28°45'0"N

@® Station

SIPI5'0"E 33°200"E 53925'0"E

26°40'0"N \ 28°45'0"N / 30°50'0"N

Z | ] Abadeh City

§ [ Larestan City

[

L [ Km
0 45 90 180 270 360 450
51°150"E 53°20'0"E 55925'0"E

- — — 0
0 190 380 760 1140 1520

Ol y Y (ylaw i axllno 5590 dlllaio g ygulS 45 ()l (bl (bl pia Curdge Y S
(Yo¥E oo g Slaus)

oole o sl (Sl S AL sl pelal a3 LS
Sl sy sl Bzl Gl s s 5 i Sloj
el (S paie alh ool Ao )3 e yeSB la

1- Chinese Z Index

drslme b p3¥ Sledbl (gpglaen 1 mp GBS ol
o bL,IRDI 4 ZS1 CZ1 SPI JluSeis: cyuess slo sl
285 syl g0 i)Y dilate JLSzs g

sl o3 3ylge ol 5o aalllas 3,50 (sloyasli



VY il & o)ladd o 053 cam bazme (podine > (g8 S iy} dalilad 7

a e i)l olad] SPI Gua .ol 3 lusbusl Gl ol
auglio oo L 1) Sglite WalS algs ol &8 w3l o S5,k
o 2l oo 3] (olSin (JUuSUiS )93 09 cnl Bl 258
FoS b=V e 4 g (e jelue yob < SPI (jadli jluda
SPI asls 33,5 cuto SPI4S Wl o bl oS 5 )
(12AY LS 5 (o) ] g0 oy ) dlal,
sl =2 ()

Haide 0)93 53 ) ylade P

o 0,9 gl o)l e 1y (:Sike P

ol slde Jlme Bll :SD
@39 S ) Al cud ) daly Gl oS SPI ki
S lore Byl 5 jho (5:Slen (5l &8 A8 o gn Jloy
g ks Sl V Joso B (adls (ol (e3ae e sl
sl ax (ooie oS Jolgd 039 b il o (JluSis a4
Sty a2y 5 lon g Ol Ll (s Jsie > (S
Adlion ogele sl 9 03,8 i

ey gy b JSits S e oSl SPI asls
55 jl sl dilaie 2 (9) cpazuie Gloj plie 3 1) Cugh)
WS o olyd 3 (gly o_\wqu S)b S e
@) Jloy g JlSits (il g Gy lp lobol jasls o)
5 <y olydy Sloj p o sl 1y o3l 51 by
@ lFee ddbie 0 03l ol e ale luls
dslbeo 3,5 duglio o1 b 1) Ciliseo sblie SleMbl ) oS
2le Sl5l8 g8 4 L Jloinl 595 @b 51 Jalis SPI
oo o lp @b ool 4 bgpe slapiely il o S5k
dbgiyo (2028 23 @b Cald 333,550 23] ol Sloj
SPI dslne cug Jloy (038 @i @l S 41 g dnlne
2 sl il Jais] & (St s ) oo 32,5 0 i
Gl oy sla oo gl g 3l cilies ol 55 ol
JlSis il cas adsl i Slg o g Canl dwlre o8

i 090 0590 (o)l grodly pSilee 5l Bl ol i a3l

SPI ad L 5l eslisw! b (Jho i o JUnSeiid day3 ) Jgoa

SlSids 4y

iy +V
Vaa b y/a

VR L)

/A8 L -
—aa -
—V/¥R L -
-VAa b -V/o

yS 9=

b e o3l 358
gk e (k-
bugie b o
Caid b e
o St
Sais obulé#

X b e G polie a5 cunl ol S5ko Z 5 )bl o e
Sy 518 e o (ke 5l 5268 byt Glyssl o)
38 s 3 Ikl Byl W Sle I Glyal sl e
Pl Sl s (gl bl oo Cawd s ol 3yl (glno yos

D9 o 00wl ¥ oalayly 51 Z 5 lasbiw] <l jos &

_ X=X
SD

(zS1) Z Lasd L anwle -

ylilinl Bl & Cuns (15lbe 1 GBlysal Hlade ¢ S 0
&35 osly g modls has 4 5l ZSI el g )lol (slaosls
CZI 4 SPI &S a5l ollao pow 95 Cygwpm b g LIS sl
2,00 3,5 o plodl



\ JSizs (glo (sl ;1 odlinl b i)Y adlate wlidlon JSis Cundy b)) 105 panad] g Cont (it

ol ) )b sleedly . SSle il ¢ JluSiizd clalllas 3 Z
Glyil uomen 5 Vlo b alale Mio olas 3y50  Jloj
0l ¥ el ookl b s 239 oo dnwloee sl 3, skl
O dwlie Gl 5l plply 05 o dwle Z 5 lull
ol sl ansly atelas 5,8 lg5 o calisee (glmolSiuu)
5 o S lale G Cax calie lpl £ ol

Al SD g s 03y (:Silke X ol 1 a5 03l X; calasly oyl 5o
b o) asly a8l s 0 405 Z 0y awl s 01> 3, skl
Bl ool a8 ol Ll Cglite W pusiie (515 050 Lol sslg
doly o o a3kl Glyzal W SSle 1 edly S
Sy 0ed o Jias 3 lubinl Gl ool dsly 4y (5 uSojlul Lol
liee Gty (i )kl (slooyes 4 pl (glaojed bas
5338 (el il SO 3 il Bl sl g s ke (glyly &S

ZS1 (ad L JUuSets O pslie gty alib ¥ Jgis

(ZSI) Z-Score asls

(_; S «“ 9

++/50 G —+/Y0
— /Y0 G —-/0Y
—+/OY b —+/A¥
—+/A¥ b =V/YA

bgio

RVRV Ry v

O LY Lilgy @llae CZI 0S8 Coun pow £9 ow e &5

12,5 (0 29l

6 3 Cs s
czi=¢ (Zo+1)-2+%
ZF=1(Xj_)_()3
s no?
X;-X
o=

Olym By5 9 p3 g WO9)9 Olgim 0L Olie polel
SPI (adli alre JSuie 29 0 48,5 )5 > (295
5 250 oo dilaie > (SH)k slie e & el
s 35 RDI 5 SPI 5 8y sl 5ol o ol
RDI gly Jlkits hiai sloolial o awsl (oob;
(YA (cl) el Sy SPI g 05 3,135k

Lol a3l o s (29,5 ((8ly 35 5 s & conl ol
O 434S o 04y sleas ) Jdo (Bly 3,05 g 5 359l
oy ol (ol yiahl olgis 4 Jouily §y5 9 pes
Gl deb o 43, a5 1 sl bwg O Lls s
G5 9 p5 g Wolial 3 ead cl (SWHl dgpe
A oY e Sati b Colyygs alaly 1 bes 3) sl

(CZI) wa Z o L Ao —

ik = ygubig pow adiy a5 el CZI asls
Sloaly a8” (508 Cpl L. (VAAY o)) Ken o JluS) sl 0

(v)

(¥)

(%)

Xy )kl yito @) ( Sgr s Cs o5 550 Jlo J &8
bl JS sl N iVl (S0, 56l X J Jlo S,k
Alysul 0 g 4Vl (S35,b slaodly uibyly 0% )90 Job
o il gy il Ve S el Hle
dloeo (sl 395 o o3kl SPI (caindibs los j jasls
il a8 canl oas ooliul 35 sl 51 ke sl 4 CZI
i3S o 5I MCZI | o oMl CZI

(RDI) Jlusuiis  olwll ol -

doloe Juwilly (585 g s 9 (SW)b slue  RDI a3l
& 33l SNk shos a5 o SPI Ladls &y i g

0 cpl 3yl gyt Comlue olomgol s g L juite



VY il & o)l oF 090 s j bauzo (swidige j0 (po slajibgh doliliad

sw‘omdj‘)l c\.da.uo W Iﬁhdlﬁ)ﬁu9@-)ﬁdﬁw
Vo0 ohlSen g lule) Wl o cund 4V o 7 Ly, oS 4

ET, = 16N, (

12

=25

e lagde clp (Ml cope N fogde
2y eVl Slp esls | il gloole o olilis
20,5 o Al A dlayly & yguny

a=6.75%x10""1>-7.71 x 107°1?> + 0.01792 1 + 0.492

Slp a8l B)) par asls G RDI S (o g o
g S 4 pizren Al JuSiis @b 5yl
slooygd > (JUSiis uiia 5 ol lp Slg e dmle
O e b9y 239) )5 & e (sladigy 3 5 SdoolisS
() Jlo 2 (lp A alaly Sl oslazal b o) o8 el )5 (py
dwsle @y lyie b opdlie 0sd adlae (sl 590 ]

D950
al) =
P gy dnlesa dasly pl > wilale polie (135 rea 4 (g5l

Jw ;2 RDIh L Jly RDI plaie b padld s (gdm
Do (oo duwlee Vo dlaly S8 @y &S cunl

10T;
I

(Ti)1'51
5

n

Zj:1 Pij
n

Y=, ETj

)a

. ®
RDI; =2 —1

ag &Yl polie jl onds 5yluliw] Ladls auslxe s
el Jlgd Cands Vi laie b gode o @B )3 o )15

yi = In(a,

g oo Ao VY

(]

® )

0) v -7
RDIs =2k 7K
Oyk

w8 )L )5 s (2955 5 99 s 4 ) (M Cony
Mo o 09 daly S pelel p Colgiygs by, 29 e

)
v)

S G rgey) s 3)90 ol )3 Isp (gled bawsgie Ti ] o &S

T; 1.51 ) . .
S (B) 7 ol 098 e b oo olo Sy 3 o> Lawgie

4.\.9/5 )Ja; ) o olo OT dl)i ) ailalo LSJ)‘P L)4>L"

()

5y duobxo (glp) Lod sloodly 4 badds oo ol 45 plpls

by o5 conl 5l SNk g (Calghys gy 3l dasly 5y
5l oolitwl b JUuSis s glp dlid oy 0 b don

bty 35 9 e 5 (S5, Lol (52 4 5L RDI sl
4l ol 31 48 e oyl 43 ) &Yl ggama b 5 lalo

ol Coje pyiere b glpnl oyl il lojl
Jolss a o2 5 (S0l o lie 4 on & sl o (a3l

(*)
Pl Jo el J 5> Jaily 3595 9y BT 9 (S5L P

S o s ()Mol (sl Jlo 2L) NG G 31 ke sl o

Hgad Ao AVl ©j90 &) (3)25 9 e 9 (S axlix

()

(")

sl |y Slae! gl 5,1kl Glyosil g sl 3:5iko g

D g0 0350l Oyp 9 Vi i s &S

(Ov)



4 Jkizs sla jasla 1 oslizal b i)Y dilaie awlidlgs JLSis Cundg b5, 103 pandl g s i

podls ©jle 4y aial o i (hte 0333 b 0ye3 Jobo |y yiel )l
0390 Jsb Tt Jlusis LL b To sl Ole; WY alaly llas
JWL?Q DJJ‘? L uJLwS\MD P?L\’ 0)9.) l.)

L=T,—T,

kol oo Xy g o Syou gaw Ty ol @33 )5 & ¥ g L
135295m1) 33,5 oo duwloee VY dlaly 5,k I dasuiio ol sl
(YN8 o Kan

o b 88 oy Aol in JLSis oy Job
a8 eloysd Job 500 yle & canl odlidl sl JluSis

cnl 395 yiaS Jai 300 Sl pdans 51 ol peite Jlade o 3

(%)

eb35aS M| ggazs b sl plyy la3geaS £gemo Jole
Ol Jasiid 0593 Jobo 53 55 3)90 (Sl o 5l (ol jusie
odd 04l 35 (JLuSis Cwldg b IS 5508 plaie b (S
d{Ua.o L;LA&DA. (C_)..\.u)) ;DEMJ" > C)Ma.o‘ 3 }«.Q.?U'“" y L’))"l ).3 .k:ws)‘

S=%e,Te—X) (\¥)

58Uy e op YL 30 RDI cawlas liue 235,00 Lo 4
Iy elie g Joleo Comslus SPI 5 CZI 5 lawls jo o>
190 CZI 3 RDI 5 SPI Lasls cluslone imda i
093 Sy g b SiiS 090 S JBhis 598 ddlaie a5 o]
S gl yo 093 gy 5 e SIS 0)5 gy 9 e dle St
B g osbye (b 0)90 S g lawgie Coboye 0)93 K4
o Cudy |y iliseo ladz )3 b ogbo e 0,93 V g St 093 Y
slooygd JIg clear ]y (ogite (ame Conj il g anslis
e e gl o (LS 093 £589 9 2Ll wh p Cudy St
olo 5> ()l (lie ol 0dd (5508 ie 4 ©jlud
sodio VEIY dgas ddlaio cpl 3 Voo ely o sl
039 Al g 42535 Jlu B+ it 9 Vo Jobo 13 oS ok i )ljS
¥ Bpl) col dzily ials” duspd AY 290 o

Ji oo b g oo (18 3 Wge oS oy Cmdg oL &
5l S aslio das ol LS pie g S 1 Cos
2 e Sls Sl g sl g alS Shbe By o
Oy 5l o (JlSid Wgy Cawl 0033 )5 o |y dx sla o
by ey WA Jlo 53 ptoidio 000 b (5L 2l o &
sbadlo ) a8 (SuSTy Ll (alaie (B)1 3 gt 00
Sdew 4 oo W 9 Ve ol 3 pogada e
£999 5 WA Jlo sl Sl o 50 ol 0005 Gy
o 3935 Uil MhasS oy Yoo 3] i Y 55 Sl
5l Gl ) o)kl

Y a5es DIP 13l oy 5 oolimwl b s 03> (gyglaes 51 L
CZI sloyaslis glsanl 4 g 135 pbl p3¥ Sluslr
€l Sty )l S calis Lzl s Hll RDI , ZSI SPI
il lapadls pes 9 3,5 Jol> (b)Y (sla Jlusuis
2 b duglie 50050 b (JLSlis sny ulSail ogon s )
» JuSis K o, Gy wlayles SPI asls
Y Jote sollae Cul odds iy Ciglae oy (sla yolido
il pglts (e johay el & Am3 0 ) Sloj (Jlusuits
oL & 95 0o i Sloj (JUuSiid Sy izmen 9 2L
Sy 13l Cato SPI s 4S50 A5k a8 | -\ b

Ay dolgs bl 4 Jlsis
Y Jsi> 3 CZI 5 RDI,SPI apuloee jl Jobs slis gl
2 S ssi e aisdMe a5 peblan Cusl o1 )
ey b glwpd ool 3 G 390 Sl (S
Jlo 0 =V0Y e L SPI [adli .l atils 3959 calisce
oyieS WA Jls ;3 V/+¥ e b g JLuSits oy 5V MYQY
olan 5 blie RDI Lasls cusl oo ol |, Jlusis
b g 0 Lol YIVF 5 =Y/+5 | 5Vl Camlus b Ll oL
sl flod p 0 JlSis as > o eS8 g p YL aS 0
WAY L 55 3 CZI Lot ls duls by .l SPI L Blize
CpyieS g op i VAA Glade WYAA Jle j3 9 —V/FA lade
g ¥ Ut oo b sl 03,8 426 |, JuSits o
2955 5 5 CZI 5 RDI SPI [asli dws yn a5 il
9m sl b > Juits Jf ccodle 5 o 5§l
o0l e 4 do g b Gl slacawlus 4250 b Jg adlllas



VY Gl & ojloud F 090 cuuyj baazme (awdino )3 (pgi (s ing} dolilad

oou & Jby lle Aer YL Gllud el iy,
O bpl) ad b yead cpl gl 5 (g550liS

WA 5 @b AFY olo ol po wuiis U pylas (slajgy 5o (S5,
Ngame 4 (65,0l Gisw & Jow ojles Jb; 5)kke
35 3)ly Gl b)Y liw o Slgid g (65)gliS” sboolx
(V¥ L))

Chlud wsd sl (559 5 ok Uhk Jd & oeeen
(OYALS)) wd 5l (Lol slaoly g 350 sl 4 (oL
Ae YA (325958 V& 3 loww g o (ylojluw pMel bl
0098 Sl ©e )3 538 )5 g g laglil 3 )8
o Jow VFer olo (63 0 b cawd 1) a5 ol> VWAA
d9i 4 g Gl)Y iyl )3 o5 5 58S SLB L )l
2 ol odlsy coawl iz bl 0 o2 0 Jla Cuin
g3l YU 5o ¥ gl b Ol )Y b p3 Jjlo g sblie (S
Ol g e g989 05 395 Jile 5l p3 0 450 g cuting sy

axllae 3590 s el (wla! o liw,¥ ol g 33 (JWSUiS Oul Gliae — ¥ Joas

wosle St oz Rpl sl NS
c mm Jlses
YO YWIE 85 NE B Gid ogbye  \TAA
YA/ VRS oYY S fA Y s Sis AR
e WAD 5o AN /ST s SiE V¥R.
Ye/¥ VA ANE Y DAY e
YA VEE VE oY YR s STy
Ya/¥ AF A Vs B s Kis TAY
YV/$ YA YA fad XY Gads Cgbype WYAY
YEIY YAY WY VAY YA hwgieogbye VYR
YVIY VY Y B Y Gas Sis YRS
YE/Y YYE WYY DA Y Gaas cebye VYAV
YY/5 B:0  MAA L YYE YLY by hd WYAA
YAID . ) JOY DY G ok TR
YolY YWY et DA Gds by e
YY/A T L T\ SRR VAU SO N

cstio e 550 @yle & sl 003 SPI I a8 CZI (goue
o s 1y (o iy JSiis coud

oo Jols a5 (JlSis colly b B dasuie
023l b ol JlSis 0y o (b ¥l sladgws
9 SPI gy 4 (el 3o )90 slaojgs ples 5 CZI
Oliwe 3 atzs o3l Jlw Sl iol38l b Lol conl YL ZSI
Cal o )55 R &S5l (0 (28I a3l ds y2 )3 (e
B Il g Jusiis gl (il (o (hens dal, &S
&S cul ] Candg ol e oS any 0 ka4 ) dgag
Jolis |y Sz gl Jlo 5l (gt oo i o Jlusizs
oS loj oyed o 50 b Jlw dluw il b s 00,8 e
0als el 5 5w 4SS eus ol 0133,

walizes clacads b Jsis gl F Jods bl sudo p
Eg0oxo 5l 0o AN B FF/A [y cdlises glo jad s s
CZl slo [23ls (5wl 0l polaid] 55 & 1) by o
9 009 SU35 pb 4 Al V¥ )Y & & 0ye0 ;0 SPI
5l ecdlizee gla Jls (slaoil 13 g 0)90 o ;3 ZSI sl
b s sl JlSis s e 51l e 5YL 90 ya
L5 sl 9 LAd g lawgie o JSis g atily (g iy
b g g8y (Slgl )8 Moyd dasilie G g B (5 yieS e
aS s o Ui ¥ Jgda )b 3939 wsSee dlaly JlSis
Cawlus (a8 JluSis @b dasie sl s 1 ZSI



AR Sz gla (sl 51 oslil b by Y dilaie wlidlgs JluSis Cundg b)) 103 pand] g Cont (ylint

e OB ABL o oS 3 S (B sl )
@305 6 o] ) U8 &) Cod s 4 WAF Lo jl o S0
sl 039 )35 586 adlate (JLuSiS e Sl 5 50
el il cwl asie 150 Jodo elel p 186 oyl
dgude 190 WAF Jlos jl sy Cuns (L3 g chnd JLSiS L

sl WAF s 51 8 dsgey o891 slo JuSid o

95 K9y Ll U i Jlo 9,0 I T Jgao > JlusSis
Eoyd ZSI Lasls o S lgie cul 0390 b
pel o padls o 15y ]y ol bl g 095 1y Jluslis
Ol Sloj 0,99 slaJlo (il 8l b cusla a3 ls plo 5l i

Al 390 g ad Ld o p1 JUSuid _iow 5 o oSl &1 «Suid 5Bl lglyd o yd — £ Joua

St sl o Slglyd oy

SHsis (Bus oy bl oy Egpd zer o hugle M bk oS
=\Y/AA ywa. YWWAA SYI¥ Yo/¥ \RIAY Y/5 NAS Jl ¥ CZI
-\/A¥ ywa. YWWAA SYIA ¥Y/Y a/¥ idls ¥/5 dl ¥ SPI
=V/¥Y ywa. YWWAA £4/) Y \7A . . dJlw ¥ ZSI
AL yyay YWWAA aY/5 Ya/5 N¥ Y/¥ Yy J £ CZI
—q/AY way VWAA O¥/A YV/A VN4 sy Y/Y dle £ SPI
-/00 ARV \WWAA YA ¥Y/5 \YAS y/Y . dlVy CZI
~A¥A VYA YWAA a-IA YA SIY fia VY dlo)y SPI
~ARY VYA YWAA Y/ N A AN . . dlo 1) ZSI
AR V¥ YWAA ¥¥/A ¥y Y/IY Y/ Iy JlaV¥ CZI
-Y/oy V¥ YWAA Yo/¥ Y&/ A Y/ . JlaV¥ SPI
-Y/AS V¥ YWAA Nt ¥\/Y /0 . . dlw V¥ ZSlI

ZS| (asls (bl g by yliw b 33 (JUuSlis Curdg ol —0 Joua

ZS| ppolie JlSis cundy J

-[o¥
- /¥y
-y
—-\/e¥
AL
=\NA
AN
AL
—/¥A
AN
Y/ov
—fsF
—/sy
—+ /00

Cmd YWAA
buwgio AR
BYRW yya.
KURW 5 W Ty
lawgio yyay
KPRV 251 W) yyay
s yyay
Cnd (L AR
Lawgis ywas
Cund yyay
s L VYA
Cund yyaa
Cund V¥

Lwgio VFe




VY Gl & ojloud F 090 cuuyj baazme (awdino )3 (pgi (s ing} dolilad

'Y

Sl Jlaasl oy YL 5 JlSis glapolas oy oS .l
2 ol jlo ya5 ISPI 23lis g 0353 CZI [ad b cows p
b el Gl 5l 08 e 8 K esls 0 o
SPl (i g oo ctlises (glayodll aliwy & JluSis
ol ;5 sl edls g 1) Jsis ©ud ansuie
ol 00 sla as s 5l e RDI (goue 3llas )48 lade
IS Jhade ¥ S p0 08 plisel legv e ¥ S 1) Cllas
=YY ply CZI —VISY plp RDE VYD iy SPL asls
235 51 ZSH lise ¥ S sollae el cawds =Y il ZSIH g
Cawluws i RDI 5 ol oy 408 JluSis  wlSsl
bl (6305 Hlous 4lis RDI 4 SPI ¢l s gy 0l ol |y
Sl 263 a5 00T plsel e b adls den IS sk

H SPI
uRDI
mCzZl

sl -_—

-1.1
-1.21

sladlo golol 2 Z8I jline olad p JluSiits Comdy e
o Hlre glds s ol odal & Jods 5D 5uis 390
Sl Joio dn (adls plo b Z81 JLsis cundy
S polie oS ! O] Sl 2dls cpl il 01008 LSis
oSibe 1 a8 b e Bl do 3 iz b 5 Liile e
sladlo me Cap cabie (IRl culple )b )15 (AL

Al oo sleds 0 Ll pglas g s «Sis
g bawgio d g D Sy 9 20D s Comdy 93 padld 0l
Fusid iz iy |y s (S 5 ns bl b
ol 1 (SH)b (ST Sl g9 ol g0 gl
Joda il cwl (000 sl ey cglaio baylyd 5950 5 Wodls
WA Jlo o a5 Slojoye0 (glil 1 a8 Cowl asuin O
b Jlo yo 53 g 035 a5 4 g) Jlo ya Jlusis 1)
0l Jodod g g 0wy Sl zol 4 VYAV Jlo 3 5 0l

-0.2
0.4
-0.6
0.8
-1.2

-1.4
-1.35
-1.6

-1.8

Ol )Y Sl b 53 S 8593 Jgb ;3 (JUnSlis sl pad L (moad e Y IS

3 e3ai0 093 03k 3 Wil (a8 e oy (9 G
20,8 s ¥ SG »0 RDIE (asls cundy puwyd
RDI sl slos 1S5k 5o SPI sl slos 5 st

Mgy a4 coms |y cou 3590 slayadls Jodll wSe F S5
Sty Comlus S5 ol 53 djlo o polae b,  JluSiss
s 8 Sl 5 SPI (2515 & S CZ1 sl
ey s sl ST MalS ,S5 s ls 93 &y Capns ZSI

(& JS8) RDI 5 SPI lyes Jo3 (s39m0 b Mg, (1292



‘'Y ks ol sl jl ool b b)Y dilaie alidlon JUSiis Cundg b)) 103 pwd] g Cwd bt

55.5

Ol )Y lw g 8394w 43 ZSI SPICZI g ad Wi Curdg sloi —€ JSUG

G o ZS] sl 35 e Ll 33,5 s o8 o o
Py Gy JuSid g5y (SaSTy (l5ee g 0352 358 adlaie
390 4l JS 5 o b g b 39 dibate o9 g 2y
b Sole a9 S5 08 500 el 0 4 Cund G

ol 04 dewbrs (6108 Comolue

ey 5 SPL adls b ol » ¥ S5 5k
e b)Y liwpged 63 o (2l CZI jdy Copl
92 0 bl el odged 25 |y gy JLSiS s
4l 350 0 Coppre b Jlusias CZIy SPI jasls
oS JSeis s g oxiSly Gl &) b, Y i g

Ol 31395000 Gl (Jlod 9 (338 (D159 Counny 4 52 95 0

——RDI ——SPI



VY Gl & ojloud F 090 cuuyj baazme (awdino )3 (pgi (s ing} dolilad

'Y

aolsl ISl 5 00ly F) (598 ddlais o JluSid godg oS 8,5
sl sl > Sk Sals degi b o] (e I3

ool pdy Sl adllas 390
2 (W) ohen 5 5o slacll b 3aios ool @l
ol 9 GAd g JWSES £989 wiw  ZSI 4 CZI
DHlen 5 couSsS 3 ladbl b Lol o) sl b a3 ls
Cnl 5 SPI &y o RDI STy 5 ool 125 51 (VE-Y)

SPI,RDI sl a3l dloes g &l s o 9 4ol g 500

€89 (3 Ny b s e ials g Ll
9 ol Slwbre 2ae Glledy s LSy JlusSis
@l Gk Slge ol Js i glsil op S5 (sl
0adld o Sy wleioe ol & (1F)) GhlSen 5 sl
L lsmc] Gilisee (sl )3 cusl (Ses JluSlis
9 1ol g @l 0 wlel olds .ol Gulate il cglate
Olsl® )k 9 3485 3)90 4l gl o sl B oglo jo Lasl
G5 9w il eSSke lod a2 LB (392 (b
OSee D) (o (ljwds ;36 RDI (a3l (9) o Jeuily
o byl 4 s o Sk ae ol bl IS b ol
Gblio dan )3 I3l oy by 5 JUSits e sl sl
S5 gl (glannlio (S Sl5 e g S el Jos LSy
oress il lom 5 Ol bl b 3blie lo gl ], (e
2

9 ol 3l Cgllas odlazl (gl alaisiotely g g col oY
45,5 k5 5 dmg sloygeo | S lyts 4 ol el L
Jiol 6 Ol Graan g asye (gl s S5 4 oliwd 295
Ol e 53 8 o Jlo JLusSiis 53 ol (bl § (55902
onizan 9 3)ly oylsS & Sl BBt Ollus i)Y
035 cyold alis Cpl & jloroyae g jlre (glaols oL olasi dgn g
Copde d9ame Ol wlie ( JLSis Lalyd oy plEin .ol
Sl ool 0 B Wles o A3l s Lo ddb o]y (s
5 oS lp Cuop wilupsd Ll Wl ol s
€89 ot Wi ol 68 sl ol Gyl
baome il o 59 Sl cq o by oMl 5 Jlusizs
b3yl 2929 (Blg 9 (B Cuo ) corldl 5 (55,5l 5 (stun
Ghlpd b gLl 5 (1)gliS” (as 5 ol (griadlys Cogis
sl ol conlin (slogs3elsiS5 5l oslizal b b 351 oalya |,
o5 4 1y SV g gy (JLsiis 3 9 caley 1) (5)5la8
cblis s i35 oyl o b §l eolil 1L,

255 9 S5k el 93 polie lul » RDI jasls &Sl L
ol (slive 5 Lo SP auslone § 355 o0 dumslone (55
5 SPI lyasis K9, ol Lol 2,8 o g it 13 )b
US54zt cpl o ol (3bj yles caplia 1, RDI
Moge5 93 1 caed g Jgp b dgmo Kg) 9wl oo (Al O
O JSs s bl o b (o0bj cugeliio (g2ae j0lis
s (5856 Dyg0 (Sloj ojb Jw slawl 5l asm bl e o
Syndy OAD b (e cond b (JUuSiiS g489 29, YA Lo
959 9 Lsite e (WL 4 AV Jlo 5 g aly il
Ol LAY Jlo U e ol odowy il JluSlis
PSS g (b ) Cute cond g 4Bl (oo d9u0 I SH)L
€959 9 (J955 gy 1>axe VWA Jlu p3 Jg il (58 s
P Wl b e s a8 | s JlaSzs
ol ] 0 oS ISt g5y Jloin! j1 ol (sl S5k
Ao S5 inls b V) iny s ol 5T s b boore

bl Gl 4 ) s JLSiis g8y Jlas! e

B Slgainn 9 (5 5 40
slacas b Jlsuis Sl (o0 slaadl @ g |
Lo )3 FANY B YF/A o ccalisee (gl jadld cus p ccalises
polae ol olad) 0gs 4 1y Sloj 5L sla Jw ggemme
“VIYY plp CZI —VEY ol RDE VYD ol SPL asls
(JSizs LolSail L5 51 ZST ol sty =V il ZSI
b5 )l 4Lis RDI g SPI &l s L9,y g Gl (o 208
Y 0y93 5 0 SPI 4 CZI slo adlis e . (& JSb) cusl
RDI 4 ZSI 23Ls 5 0090 505 o2 4 o VY 9 V) 95
wrd o JH(F Joaz) aibiee 5VL 9358 jlo)gd plen
g bawgie (slo JWSiS g (e ppew e sl JLusits
Gl dasude WSl Jas G ZST 5)h (6558 o b
58 b laJlo b o lio 5 41 |, Sl a8 it
4 ol 0 SPI 3l iaS” RDI (goae Jlade ¢ 5L Jslas
ol ) syt JLsis Cad g e jlade K ©)le
SPI & s CZI iy Gl ¥ S5 4 o9 b dd 0
sk sladlo > (5l ude (IRl L cusl Sl Mols
b .cawl 630,85 SPI I yiin RDI (goae jlage YU & cads
Ot 9 29 Al ol gsby sop (St s Ll
eooe daly JLSiis ©ad 5 g8y Sl doyd dasiie
Wul olpe (oAbl ke bl 4 g Loyl s



AR

JSizs gl jasla 1 eolizal b b, Y dibaia golidlss JLSiis Cundy byl 103 puaadl 9 oo b

S oo 3,10 5l Canns j lame (wdie 4 x5 g Cumarr A

..)9{ .\m\? )9_\«5 9 uLwJ)y “-ﬁja-w )3 L;‘w "“’)"‘\A 9

References

1-

Abedi Sarvestani A, Ghorbani K. Investigation
of drought coping methods by farmers (Study of
the topic: Shirvan, North Khorasan). Journal of
Geography and Environmental Sustainability.
2019;8(3)28: 13-31.

DOR: 20.1001.1.23223197.1397.8.3.2.8. [In
Persian]

Alipour A, Moradkhani H. Future drought risk in
Africa: Integrating vulnerability, climate change,
and population growth. Science of the Total
Environment. 2019; 62: 672-686. DOI:
10.1016/j.scitotenv.2019.01.278. [In Persian]
Akbari M, Gholamzadeh R. Educational needs
assessment of rural youth of Varamin city in the
field of entrepreneurship in order to start
handicraft  businesses.  Rural  Research.
2014;6(2):299-322.

DOI: 10.22059/jrur.2015.54909. [In Persian]
Asadi Meyabadi A, Akhzari D, Nouri H. Zoning
of Drought by Integrating. Satellite Imagery and
Ground-Based Climate. Data (Case study:
Malayer Plain). Journal of Environmental
Science and Technology.2021;23(4): 83-96.
SID. https://sid.ir/paper/951825/fa. [In Persian]
Asadi Zarech M. A, Mobin M, Malekinejad H.
2009.Introducing a new index to diagnose and
determine drought and its severity, continuity
and extent in dry areas of Iran.The 5th Iran
National Conference on Irrigation Science and
Engineering (natural and sustainable disaster
management).7 May. Gorgan. [In Persian]
Ashrafzadeh A, Mosavi A. Investigating the
uncertainty of data-based models in forecasting
the monthly flow of Hable river. Iran Water and
Soil Research (Agricultural  Sciences of
Iran).2020;51(5):1265-1280.
DOI.10.22059/ijswr.2020.286920.668288.  [In
Persian]

Javanmard S, Tajbakhsh S. Climatology of low
cloud cover occurrence in Iran. Climatology
Research Issue. 2017; Spring and Summer.
33:15-32. [In Persian]

Johanna H, Minoia P. Social aspects of water
scarcity and drought.1*t ed. Boca Raton. CRC
Press; 2017 DOI:10.1201/9781315404219-32.
Irna. https://www.irna.ir/news/84603090.
2022.1.5.

050] ¢ JuSits oo Cu e 8 30 S Sl e casls

@by Seb (Jusits gly J coler 3l
Sladsg | coles o iuojp sl daoe 455 g slac]

Oy Ol 3,8 s dass elis]  JSis aiej 55 osd sl

gy by g 0 55 jl (45 ol (g ped Bjlas plu

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kendall M.G, Sturat A. The advanced theory of

statistics. Hafner Publishing Company.The
University of Michigan. 2010; ISBN
9780852640074,

Isna. https://www.isna.ir/news/1401051712404.
2022.8.8.

Kholgi M, Ashrafzadeh A, Malmir M. Monthly
Low-Flow Forecasting Using a Stochastic Model
and Adaptive Network Based Fuzzy Inference
System. Iran Water Resources Research. 2009;
5(2)14; 16-26. [In Persian]

Maeda E, Wiberg D.A., Pellikka P. Estimating
reference evapotranspiration using sensing
empirical models in a region with limited data
availability in Kenya. Applied Geography. 2011,
31(1):251-258.
DOI:10.1016/j.apgeog.2010.05.011.

Mckee TB, Doesken NJ, Kleist J. The
relationship of drought frequency and duration to
time scales. In Proceedings of the 8th Conference
on Applied Climatology.1993; 17(22): 179-183.
Mirzaei Nowroozani A, Nik ahd A, Alshoveyli
A. Tracking Dust Centers on the Common
Border of Iran and Iraq in ten-year period of
2012-2022. New Researches in Environmental
Engineering. 2023; 2(1):60-67.
sanad.iau.ir/Journal/jnree/Article/783168.
DOR:20.1001.1.29810930.1402.1.2.3.1. [In
Persian]

Moshiri R, Khoram AA, Mahdavi M.
Assessment of Climatic Drought Characteristics
of Larestan. Journal of Regional Planning. 2014;
4(13):103-120.sid.ir/paper/230503/en. [In
Persian]

Naumann L, Alfieri K, Wyser L, Mentaschi RA,
Betts H, Carrao J, Spinoni J, Vogt L. Global
changes in drought conditions under different
levels of warming Geophys.2018; 45(7):3285-
3296. DOI:10.1002/2017GL076521.

Nik ahd A, Ahmad almatlak W, Ebrahimi A.
Investigating the drought index based on satellite
images and its relationship with the reduction of
the area under rice cultivation, a case
study:(Ghamas province, Irag).New Researches
in Environmental Engineering. 2023;1(1): 30-
40.sanad.iau.ir/fa/Journal/jnree/Article/782707.
[In Persian]


https://doi.org/10.22059/jrur.2015.54909
https://doi.org/10.22059/ijswr.2020.286920.668288
https://dorl.net/dor/20.1001.1.29810930.1402.1.2.3.1
https://sanad.iau.ir/en/Authors/1006983

VY Gl & ojloud F 090 cuuyj baazme (awdino )3 (pgi (s ing} dolilad

\ 7

19.

20.

21.

22.

23.

24,

Nikbakht j, Hadli F. Comparison of SPI, RDI and
SPEI indices for drought monitoring under
climate change conditions (Case study:
Kermanshah station) AgriculturalMeteorology.
2021;9-1(17):14-25.
DOI:10.22125/agmj.2021.249498.1103.

Rastgo P, Ramezani B. Drought Evaluation and
Climatic Impact Assessment in Gilan Province.
Geography and  environmental  studies.
2022;11(42): 136-150.

DOI: 20.1001.1.20087845.1401.11.42.9.8.
Rokna .https://www.rokna.net.2019.7.13. News
code: 507995.

Sadin B. 2018.Analytical study of rainfall
distribution using drought profiles in different
climates of Iran. National conference of new
geomatics technologies and applications. Article
DOI: XBAE-DZGGH.

Safari Ali Akbari M, Azadpour M, Pudine M.
Drought and rural communities: strategies to deal
with its consequences (case study: border
villages of Zahedan city). Applied Research
Journal of Geographical Sciences. 2023;
23(70)21. DOI: 10.61186/jgs.23.70.387. [In
Persian]

Shabani M. Evaluation of indices based on
remote sensing in drought monitoring of Neyriz
city. RS & GIS for natural resource. 2022;13(4):
131-147.DOI:

25.

26.

27.

28.

29.

30.

https://doi.org/10.30495/girs.2022.690925. [In
Persian]

Shabani M. Improving the daily pan evaporation
estimation of long short-term memory and
support vector regression models by using the
Wild Horse Optimizer algorithm. Water
Supply.2024;24(4):1315-1334.
https://doi.org/10.2166/ws.2024.063.

Shakur A, Shujaeifard A, Taqgvithani H.
Ecotourism potential zoning of Shiraz city based
on fuzzy multi-criteria analysis(GIS). Scientific
and research quarterly of new attitudes in human
geography. 2022;13(2):710-726. [In Persian]
Svoboda MD, Fuchs BA. Handbook of drought
indicators and indices. University of Nebraska —
Lincoln. Drought Mitigation Center Faculty
Publications; 2016.

Tsakiris G, Vangelis H. Establishing a Drought
Index Incorporating Evapotranspiration.
European Water. 2005;

9(10):3-11

Waseem M, Khurshid T. Impact of
meteorological ~ drought on  agriculture
production at different scales in Punjab, Pakistan.
Journal of Water and Climate Change.
2022;13(1):113-124.

DOI: 10.2166/wcc.2021.244.

Wilhite DA. Drought as a natural hazard,
concepts and definitions. University of Nebraska
at Lincoln. E.W. Publications. 2000;


https://www.researchgate.net/institution/University-of-Nebraska-at-Lincoln?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/institution/University-of-Nebraska-at-Lincoln?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19

Research Article

Journal of New Researches in Environmental Engineering

Volume 2, Issue 6, Summer 2024, Pages 1-17 %

ISSN (Online): 2981-0930

Evaluation of Meteorological Drought Situation in Larestan Region Using Drought

Syamak Pishbin”
Alireza Afsorde

Indicators

Assistant Professor, Faculty Member, Islamic Azad University of Jahrom, Iran Author
Master Student of Agricultural Management, Islamic Azad University of Jahrom, Iran

Received: 09 May 2024

Accepted: 07 Aug 2024

Keywords: Drought,
Drought Indicators,
Meteorology, Larestan

Extended Abstract

Introduction: The purpose of this research is to investigate the meteorological
drought situation by comparing the drought indicators and providing a solution to
minimize the damage caused by it in Larestan city in Fars province in 2023.

Materials and Methods: The research method is descriptive-analytical with
practical goals along with field operations. The population of this study was the
geographical area of Larestan city, and the average rainfall and temperature were
collected for a period of 14 years. In this research, using drought indicators, the
relationship between them and the diagnosis of drought in the region was discussed.
Standard Precipitation Index (SPI), Chinese Z Index (CZI), Z Number Index (ZSI)
and Drought Identification Index (RDI) were calculated and compared with each
other.

Results and Discussion: The research results confirmed mild to severe drought
during this period. The values of SPI index equal to -1.32, RDI equal to -1.62, CZI
equal to -1.21 and ZSl equal to -1.1 were obtained. In the above interval, ZSI showed
the lowest sensitivity and RDI value showed the highest sensitivity in terms of
drought reflection. The trends of SPI and RDI changes were very similar. According
to different indicators, the frequency of drought was between 44.8 and 69% of the
total number of years. The CZI and SPI indices were close to each other in each
period of 3, 6, 11 and 14 years, and the ZSI index was higher than both in the same
period. In terms of severity, mild droughts had a larger share and moderate and
severe droughts had a smaller share. Compared to the years with minimum rainfall,
the numerical value of RDI is lower than SPI, and in other words, it shows a negative
value and greater drought intensity. With the increase in the amount of precipitation
in mild to high wet years, the numerical value of RDI became higher than SPI, and
it indicates the greater sensitivity of this index to environmental conditions,
especially temperature.

Conclusion: According to the evaluation of the above indicators, it can be concluded
that the drought occurred in the above region and the possibility of its continuation
and increase in severity is possible due to the decrease in rainfall at the end of the
studied years. Therefore, paying attention to the proper management of water
consumption in agriculture and reducing the consequences of drought in the
development of this region is necessary and requires planning and implementation
of preventive measures and determining the pattern of correct water consumption in
dealing with the phenomenon of drought and developing sustainable agriculture and
preserving the environment. This importance requires the use of sufficient technical
knowledge in predicting drought and the ability to deal with it in the coming years
due to the occurrence of the trend of decreasing precipitation and increasing
temperature in the region.
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