%é w.\u&/'(r/wmf/ﬁ,/f‘ju)gf&»du"/".;,wuww,jnﬁ“

SVl 858 A8 g R0 58 60l Ko (AR sl @Ml Sler ke (g3l oKL iale 3 0l bl
i http://girs.iaubushehr.ac.ir : col C5 ol
RV )

2 )I‘}{'
s

,J"J' (o

o

Sl g JSis aly 53 )93 5l Shomi e lagasls ab)l S

o Qg G ol 3 anlllas o) 50 alae Wiy, g 5l g0
3 S VIVAY s b s Ol G, oo 3 &l
338 o e O s ol sboes > 5 5 Se e
5 e YYYO ailas glisyl Sl e WAA ailaie plis )l Lo g2
a3 ( (SAL Lo gt ol by cla..d)'lju VIV el Sl
VA e e Yo¥/A (o5 ol AVl B 5 el 5 o)l >
—osls 3l Ges ol 3 el e e VROAY 5 5l S Sl 4o
YY bl ops dgb 53 50500 Sy oKl S s
Skl 2L serls acbes gl OFVASVFe) AL
& sl slee,ss > (Standardized Precipitation Index, SPI)
oatla ¥ e a2 eslizad aale FA 5 YF OA OY Q8 Y
P by Candy parli old Glolgale pslal e
b cansy eli (Vegetation Condition Index, VCI)
oS o axli 5 (Temperature Condition Index, TCI)
odeeiw glaesls (s, 3l (Healthy Index Vegetation, VHI)
L Cl)sg:..ﬂ\ YeYV B YA Jlo slelecigns)l obe (gl s
FY O Sl slaesss o3 (SPD) sl 5L jarls sl
gy St o lul 5 aale YA 5 YF OA OY &

A3 S alis

1Y)

Pos

St dor

\ACANCICVIES AL SPRCSPR WAL S8 IRCI-VI S I REP I < VAR TR IV R PR

VE) oo W)t ol o mas YY) Cln IV Sl e s

oS>

5 e Ky 55 JLSEE Sdd 5 Ol S oAbl sy i
L o3sbe dyol o S 3 (S OT O3 2als g (50l
Loadke oy JLSCos e 5 Gl ol JLses
Olse a Sloslsale slas 5 55 51 i slaosls 51 eslizal
GooskeS JLslar S 5 Sl b o el Ll S
o laesls DS s sty cpl bl S Gaa o
53 SIS JLSis gaag 53 Sleolsale pslal 5 oss )
skt il 8l el s Ol ed 53 VEer BITVA sladl
s Gy el (VO oS by Cundy el an
s s 5L (VHD ol iy cudle Lasls 5 (TCD)
3 gl B e Sl esss Gl Gl s Slelsals
Skl il el pslis b b asl ol 5l Juols s
b YA 5 YF DA OY & 8 ¥ b sl s (SPD)

Ao S aslis

wdas g el ST oEs (dng e dls ol i 05,5 JLskul
ol !

mshabani577@gmail.com : S5l J g (SS9 2SI oy

https://doi.org/10.30495/G1RS.2022.690925
https://dorl.net/dor/20.1001.1.26767082.1401.13.4.7.1


https://girs.bushehr.iau.ir/issue_1136735_1137643.html?lang=en
https://girs.bushehr.iau.ir/article_690925.html
https://girs.bushehr.iau.ir/article_690925.html
https://girs.bushehr.iau.ir/article_690925.html?lang=fa
https://doi.org/10.30495/GIRS.2021.686048
https://girs.bushehr.iau.ir/article_690925.html

u“f&,)d’f}/:’;z&wuwu»ﬂ;f(:/ri ~ ’

AFVSVEY (VF0)) Olies oF ool T Al

S 3l 13 58 el Slela ) s &S aden 35 el
U o Crlas ey el 4 S5 JLSlas 56 cos
6 313 QLS TAY Jl 5 TCH Lastls bl JLslis olib
I gy ks 5 LA Gl JLSs wallas 550 aibete s
s e doss VY b JLSs s adkis Ao )s))
ol o JLSas Wl 55 dys SV caas JLSiEs
N LA Gl JLes Cla.ﬂjla 350 206 53 VCI jasls
5 Aoy W oCads oy WV kawge sy oYY LS (o
VHI (als ol 0 cpomes Ol Aoz 7 JLSis 1806
adlas 550 adlie > a5 LA 5 LD e JLSUS
Jzﬂ:ﬁg;m}')lz_;dluck.ﬂwﬁﬂ Las 5ol 5
oas G ST SLlix Bl 55 des Y
sl s andlas 3,50 glaasls slie il JLSis
o2l alul s asdllas 550 ailaie 534S das e OLE 1YAQ ol
.))'.L.vJﬁj%ﬁj.&“)%d%#))ﬁ@)UJ)Tcl
Aoys TV g JLSis Gl adkie C_LN Aoy O
oobel el JLslis BB 50 Ay VY 5 e JLSEs
O Al S sy ks e G206 53 VCI axls
5 Ao Y st oy O busie sy A LAE o
SVHE asls ol romes Sl do s $Y JLSi 136
SlSix lls aak dm Lo /Y Hlade 44 sbeiiges)
Bl 50 dos PO e JLSEs Gl dos T s
A e JSKis Lo ld ol bl ool JLSCis

L3I s g g adkale 5y S

ol b SO e ) S Sl ey S e
OF 5l gacie Slacand 5 Olgr Comar 51,8 0 koo b ja oS
g3 f'j Coogo & 4S s ol cpl das o 5l 3 355 e 3,40 |
03> Ol gl sbml ol Ly o 3l sl ale
SEBl 208 s b 5 ek e 5 (5505LS Sla i
sl Sy bl JLSis ol (el a5 g8 o
2 Sl o e 5o Gl 5 Ste Sl 6 Ll 5 s
Sl ol 02 2,08 5 L Gl s ol S sl ke S
e ALt Gl el Sl eslinad JLSis S
Sz 4 by a ol s 3 1t &8 Sl Glolsale sl
sy 0L SPI asls o 51 Jols lt 350 e o3lizad OF S
Jsb s Jl s 5 JLsas o nad Sy gleess iS1 s &S

-a)\ﬁuﬁjmfwgwdpuijuq@):
ol et ikt 5 sl b atls oy 5l )

S3dle s 51 esliud U SPI el slie alws Cow 5 b
-o 43 ;3 (Drought Indices Package, DIP) JL.Lox sla aLi
@bl o3 3 asls YA 5 YF A OY & & XN Sl gl
5 oalS dle a5 b iois Ly, oS 3ls OLas VFre-ITVY
e o3 g b i e LAl s 5 Ll adle w5
el e s b JLsEs gy dos Sk sk
SA bl oy55 dgb s cilise Sles glae,ss L3 SPI el
23 Aoy VP s Jl S bl s as o VA b S Ll o s Ao
23 Pl (2t a1 Jol s ls 513 JLSest Lyl 3
5 Sy g $elaml laosls ulul y ciliss Sl (slao 53
23S 15 e s e e 20 033 3l Sleme laesls
205 5 e Glapatl sl 5l Jole alie gl
5 amlis @ Bl 5 sl VHI 5 TCE VCI Jols (gle )l sale
Slaess 53 SPI sy atla b ol (Soer o oz
VO jasls slis. s S FA SYF A OY & & X O Sl
A4 Jle 3 5 (deoys YY) Sltie op S hls YYAY JL
ol sleiigunl dsb s (s FV/Y) e o i lls
e 53 bl 0,53 b 53 VCI Lasls Jlade bl 5 cpl ol
A4 Jlo 55 5 o3 oS adlae 53 s JLSEs Loyl 5 YAV
Ll 3 gy @Sbadlata y Sl Bl s s Sk alS Ay
3 ke by slaeyss 53 SPI Lasls Sl el s 4 mls
2 S s Gt i S a5l e s
A4 5 VYAV Jle 53 3 o5 4 andlas 3550 ol 0,53 Jb
r At VO pasls cpl oog Sl oals &) aiain o
aan b5 ooyl il Sley slae, s 5o SPL axla b M
St TCl atls 5,05 (gol3 sme alaly SPI Slej (slso 5o
S daly 5 3 Gl lae, s S b b
2 oodle spls ciles Sley glas, gy 53 SPI Laxls U i
03395 5 el e oSG Sl glreyss L LS VHI 2Ll
SN Ol 3 3,503 Aoy T gl 0t s Sooan aale
5l geS le wcilie Sl glaeyss 3 SPI Lastls L Ol
sl by JLSis s GG w5 ol VO jasls

S sl Ol WAV eleciiggs)l s asdlae 5,45 sla el

VY'Y



ﬁ‘;ﬁc&»du’y’;w’;wm,ﬂfg

AFVSVEY (VF0)) Olies oF ool T Al

5Ol e Aoy S mlan s O (Sieen oS 3l il
S s Gl Rl Cer b Glolale axls Olse «
ml el 23S e bl g g Ok ed g Il
255 5l ol Ol K3 Slidns gl b Bk gl 3l ol
Sols St 5l s as Sl i slaatls Gl
0> QLS Gl 5s s Sl e 6oslob S eslial ol b
el Glyls L bl oo ol Wl & bl

33 S o sl Aten oS, Q)yggéélﬁpwt‘ilﬁ

JZ)L» &.)"}L; [SEL) )‘ u,:m ‘L;LA-‘&'-:A} ‘5-,:.1.5 6‘.@03‘3

j’f.)@ n))‘u\;’t"ul

osls & IFA4 5 IYAY s Jle 5 o jas andlas 5540 09
L sl ime (Simrma TCI Lastli oS 5ls 0L il (pomes ool
2 b s (Sen 5 30 Gl slaess S S s
Glaoyss U VHL Lasls sjls Cilise by glao,ss L3 SPI
T g 53 e (Sases aale 035153 5 23 wn oS Sl
Sl @leess 53 SPI Laxle L Ol (Saeen 5 5,05 Aoy
Jle 53 VCI el i .ol VCI Lasls 5l S Caliss
Glls A Jl 55 5 (Ao ¥V Slie o S glls VYAV
L aS ol 0350 il ole Jsb 55 (Ao V) lis op 2oy
b 3l agls Cills e 3 SPI el Sl edel s 4 =

Sl slaeyss 5 SPI e li b Siaen o ti axls

33 il i SN Gl 555l s 4 5 a5 Ol e JeSist (2l 53 535 Sl a1 e glapastls Lyl VE) ol et 1S st Wlie ol o il

https://doi.org/10.30495/GIRS.2022.690925 \Y\-1¥V (MY (b mbie

\YY



https://girs.bushehr.iau.ir/article_690925.html?lang=fa
https://girs.bushehr.iau.ir/article_690925.html?lang=fa
https://doi.org/10.30495/GIRS.2021.686048

AAEA] QL’;...AJ' (fJLG'? a)\-«i /V.A:,:.» JL») Lf"»'.'k GL'.A BL &\._:5‘,0."'- QLF}LH 45\#\..«3 BT j‘ U’:""."'"

Healthy Vegetation, VHI) ol <. «(Index, PCI
Sloslsale pslad 55 5l 1y S 5 axli aw 5 (Index
Standardized ) >l 5oL atli b lewul Yy
b 4 5 7 & Jlj s,s5 ;> (Precipitation Index, SPI
oy Camdy el oS sl Ol CJL\J A3 gad Al
GoosliS JLSaxr Bl cr parld op s slhe ol
&ljjéalil.wlw&awy&bﬁﬁ)‘}wdjbﬁ
Sl perle s wl p JLSis g Shs ()
ol b 5 SPI 3 (Drought Severity Index, DSI) QJL.SM;-
Ll Yol B Yeo) Gladle s &b Jgmams 035,
ol S sel Mo sleslsale sbaanls 1 sslind
aeglio 53 1y 6% ames VHI jastls & sls ol aallas
Jb s sasls O0F) 0L 5 oS o)l baasls Ss
Scaled Drought Condition )  JLSix Coxdy odd
L ooses Jlex U1 4k « |, (Index, SDCI
tnlos oS 5 Les (L glaadge S Oles eslind
St S Sl bOI Slide ml L
5oy Sy Sl S OV s Cils 5 SDCI el
S 5 Sl Gl s sk 4 () OLKes
3 ge ok Sloylpale glaesls Sl eslinal b JLSCix
dolee @ {sUé\ G o ol 3 YV L Yerr sladle
Normalized ) alS iy odd Jb i fols gla asls
o~bs Coanos «(Difference Vegetation Index, NDVI
Temperature ) alS sl o (sl Cursy (a8
Soil ) S+ s 5 (Vegetation Dryness Index, TVDI
St sele Lol aslie 5 (Wetting Index, SWI
@5 O0A 5 1)) Lo sed il Sl Jols o 351kl
R K R TR ST v
5 lP es e Okl s aslis Jlses
Shesliad U1y ioslas JLsas il (W) ofKas
Ok e sy glaesls alal e la s
gy Candy Slpartla bes 5l e 5o ikl

GLTJ Ju.)}‘u L;’lt'.))\ LS(LA.} CW} 9 oLﬁf oM 4@[..5

4ndle
Sl ek LW o Sage 5l (G JLSES o 0
SR e bl o | Oler Gble 5 b gl 5l (ol S
5 el ol (3lasl Ollaal SET OF polts 5 63l
OV Y ) ol a2liS gl aidae S o |, Ko b
g 5 adkaie s JLSEs wud 5 g e Sl e
2 bl S K Olpe 4 JLSis cud gladls
@l Oade 5 OS el S lalae s ponel
3 SoaskaS JLSix Ol Lol Gl o5d 0 s
oslital ilite gl jaxle 5l O Cany 5 Cdd
S s sbeesls  fre s, cpl it o pd e
O WS o a5l gl &g w0 ) JLSEs 5 ol
2R e SRy > JLSaE Gl 5 G Rl
S0l 4 bge SUoL UL laesls 5 alidlpn sbaolKan!
cemsle (ST, 4 s e s bhosed ol Lsla
Glabi 5 g slaesls 4w pes pde (bl ally
Q) s o oslae sl bS] el 05 5
eSS b el 2 VL cp g gla i Sl esliad nl by
sl S sloolale pslal 5 s 5l Slere Lids
5 b Ola plald jebe o JLSix S 5 Sl
ol ol sla )l Sl 5 Bl eyl S
(Ve 5 9) Walr oo sl OF e 5 ahlis gr
(S lin Sl GG L s Sl St 5510
03,5 Gk b axddS was dix 5l g eply 5 b (Sl
3 S8 Rl s SLl s wdlys e e, Rl
OV) Ll Ll 1 ege oo s JLSis ons Sl
23 035 Sl e (655l 5 08wy ke Dl
ol plml Oler el 55 JLSax Sl 5 SIS 5L
slaesls Sl Cgr (O00) 0L 5 B el
wagsl el gl o JLsSas nl s leolsals
Vegetation Condition) _alS iis Cuxsy sla axls
Temperature Condition ) ol <=y (Index, VCI

Precipitation Condition ) _,L <.xpy «(Index, TCI

\YV¥



|- w- sl sy 5l P p e sla e s b))

la g, 9 800
A:JLEA b)jﬁ iik.'..a

Orb i 03 Bl 58 Shued G cnl 5o
o 6 Ll e ashS VIVAY ol b e Ol
Sl Glab e 5 e ATFS0 BVIVIAY 35 sladsb
25 5l UK e s als 53 e TTAOVAD b YIASAY
Lt 338 o pmime OB b sl slaes
5 e TYITO adks gl S e 1VAA adlaise gl
bage L e Ly Chﬂ e VYVE CL&J) Bla
g oo AVl G 5 S 5 Ol s (SWL
VIOAMY 5 ol S Sl amp M e le YOPA LS s
Al e it aag U S ailaie Bl ABL e e
Aas o OLES |y aalllan 5 ) 50 adlae a285) IS

2

2

A

»

2

2

z

26

g T + + + +
[ Fars

[ T Neyriz o357 140 210 280
+ + -

m

+ L + - + + -

2

50 51 52 52 53 53 54 55 55
S35 s Ol gd L3l s Comdge ) S
ol Ol 42

Fig. 1. Geographical location of Neyriz city on the map
of Fars province

YO

Sysl 00 o S8 ) s 5l e (el a8 sl Ol
o p oslis Qe by s GG Sasl,
oS o als o Stad 0 S ($o5b 4 el
las s laslis oS ol s AF Ll s ikl 5L
il e 3kl ik elislpa asls L s jasls oyl
s e siusleS LS () bl e 5 el
idle s ol sl el dews a |y 455 0,081l
e ol fdeS (LS B el s alS S
s 5 (Soil Adjusted Vegetation Index, SAVI) Sb=
oSde yeld s s as sl Ol @L\J LS Sl cb_ﬂ
Aty e Samen ol fad b e e glos L
ol Jbo S Jolss gl yatls (S 5 a8 Lals slgeiy
3 Sb e et b Al g s AL S
ol Sl b osdte Sl Sl s e gles
@5 1) O 5 5t il Lge ooslas Jlses
b ooms gl gles 5 alS sy eddley ol 28
Sy i bl s oS Codle yaxls 3l eslatad L
S wlels 5ol Lol olidss Gl sy 3 e
Shoesliad b i sl pe wads JLSlEs lae s
Woed o3 Ged bl pde a8 L s 3lelin A
Ol g 55 lojlpale pslar 51 (6 ,Se,e b Jslos
shows K curss 5l ABT bl e S
laaiis oyl 5 skl Gl sla Jlu 5 5 JLSis Ciloh
L o ol (IS copde G JLSUis ol
skl 5 ses 3l e slaesls ‘_;JJKS R s
sl b (g5 5lias JLslis cud gduag s sloylsale
sa=ls (VCD alS iy Cunsy sljatls
5 (VHD oS cdl Latls 5 (TCD gl Coniss
Oliw g 5 (SPD) sjlilad 2oL yetle b Ol awclis
Slolpale glaosls 5l skl sl 235 el s
B Yoo A Jlo 5l olocigus,) n ole (811 esdgn sk

L eslaal YT



AAEA] QL’;...AJ' (fJLG'? a)\-«i /V.A:,:.» JL») Lf"»'.'k GL'.A BL &\._:5‘,0."'- QLF}LH 45\#\..«3 BT j‘ U’:""."'"

55 Sl Slie P olas Gl S salaly pl L

0535 5> GOk ols Pig B 555e 000 sl 0L e
LIS w555 5l (ol ool amlons sl il i 55
rlgd\ 3l &S 355 oo eslinal SOL s esls a5l (6l
SPI Laxls a bysye lamlily pend 5 p3Y Olsle
55 ailoes Slos 3l a3 Olg ey Lastls ol e
LS s b s gdmaib (18 5 10)

sl 0l 03,51 ) Jgdr 53 SPT el

SPI yesls pslie gy 4z )5 .) Jgder
Table 1. Grading of SPI index values

SPI ,slie ot 3
>y b Sl s
VARG VD b e s
V¥4 ) S
VLTS CIRVLX S | W W
R VAGH e S
O VLGS P V7 S Wk oo
<y P

Sl I SPT astls acul=e (gl Gutees ol o
bl os53 Jsb 53 555 bl oSl Glale S50
Slac, 93 ;3 SPI ol X3S eslazal VFer ATV
A3 S pl gl aale TA 5 TE DA AY & 8T Gl
LSt gl e ls S5l 5 51 esliad L Sllows 1S
A S ¢l (Drought Indices Package, DIP)

ol s o JKtS sla sl
(VCD) (ALS by conds yas L

13,5 4l 1890 Jle s O S hug Lasls ol
S 53 LS i s s tas0lis VO Lasls (10)
s Gl NDVI S1ae 5 3l 5l als o5 450 a ailes
5 o i S S VCTLO 5 0) dsl_s s o35
Ak das e Ol L Al g Sl 5 S ol s

Slie AS o e | AWS i S e 5 ol

okt 5, 90 saesls
Sty g oasl SL glaosls 5 G ol s
S OYVANFe ) Wl VY (ol o Jgb s 58
Slaeyss 55 SPI jasls 5 eslizud SPI Lasls 4wl
3yp0 adkae 53 aale YA 5 YF DA OY & & X0 b
S S msse sz Glaesls 5l s S acaloe axdlae
bl OLL (6 S5l g sole) TERRA (glojlgale  slas
bl Slo Gl i s 3 s & (G S
8 Ul s b ik Ols s LJAK;M..{\ slresls
G Yod gladle ¢l JuSex oldlas 5o of conlo
o3 3Ls OV game 31 jskie pdy Lol sl eslanal Yo Y
3oy A Vs 5 odlidle ) Jsls alS axliegs,
ol jaslS S S SKSE Oyl 5 el gleo
SR SaS @ osmge polal by 3l s S
aslil 350 50,3 THE b (B s 5 o (o3 ENVI

A S 13

093 5 e 5 el JLSES gl e ls
(SPI) s ksl j5,L aLs

V44T Jlo s (E5Les 5 SSe by Lastls
slaexls 5l (S SPL astls (V0 5 4) Ad (sl
S Wil gooslas e cud aadles s ol
Do 353 slae Sl 5 5Sle als a3l OF aalows
oale bl axdlas 550 slaey s sl SALL alis
odd alyl Jlo g s JLSas L5 e a G Ll
«de oS Sley slaeysn 3 SEOL 25meS (V)
S 53 S e S by Conds s Bides
ol o 2 Bl ol GVB L 2SS
el ige Ol e pb3 5 wbisss b (el
(%) 555 o dosloes ) alasl, 51 SPI 2 ls

spr=r"F [

\YP



|- w- sl sy 5l P p e sla e s b))

shls jexla ol Aas e ol L;Lm_i,:.;- u:-iLz 03y e
A Ol gioslas JLslis L5l sl bl ad 5 S,
s elbes ks C5 5 W VCI 5 TCL Laxle Ko Sole
ety 3 VHI el das e 0L [ alS by by
ool Sl wad ghuai b ((VWY) 555 0 ansle 0

VPRGNS Y PR OSSRt -]

VHI = 0-5VCI + 0 - 5TCI (0]

VHI 5 TCI VCI (gle | sals

Table 2. Drought severity classification with satellite

indices VCI, TCI and VHI
(4s,3) VCI Corss
<\ LS Sl JLSEs
VoY L JLses
Yoo Bge JLS2s
VoY st JW
>f. et e

@\:3
SPI ) ol

51 oslizal L SPL jastli pslie s 4y by o gl
YASYE QA DY Q&30 Sl slaeyss 53 DIP e
L i 5 s s oje 038 ascin Cgr anle
35 s S g ol wlale  SU,L Ll S esliza
Lol ol onysl Y USE 55 WYVAN T goll o0
o 53 W gowie s,y S 355 e sdaline Y IS 4 anx e
b Jlo el s s il adle an 53 5 als dla
b Jlo s 5 b JLsiast ¢35 dos ol 035 o L8
Vodsds s il Jleg glas, g 53 SPL jaxls Wlal
ssk das e Ol Y Jaus &S sk Oles Lol ol el
Slaeyss 53 bl oy53 Jsb s el T =B sl oSk
0 Aoy WA Jey bl a s ds s PA Gl Sl

JJ‘JJ‘}JL&L}@_‘JJJJMJJ\9}Jbﬁb\jﬁu

'YV

Sds oS W& ol x5 53 KU i e VI el
b G KL AS e i sl Caaw & VO Lasls
Ll Jo K osde G 4 S WK 5 Sx b
sarle Jldie (00 5 4) b e spp JLSES Cuns
Ll e cws 0 Y el 51 VCI

NDVI — NDVImin Y]

= X
va NDVImax — NDVImin 100

ok 55 4 NDVInay s NDVInin tadasl, ol 3
e 2 sl NDVE we JY5b Sl 5 3l
Ll s w0 wnse loslpale las 5l a5 AL e
135 aelos ¥ ilal, Sl eslized UNDVI axls e
(Y4
NIR — RED

NDVI = MR T RED [¥]

5 0l LUNIR 5 563 LU RED talal;y cpl s
ool JSiex wus gauaal (V) Wil o Kooy
Ol Y s 53 VHI 5 TCL VCT loylsals gla o=l

V) sl sl sl

(TCI) d;LA: Cwrd 9 u.aru-
all 05 S by VCI jasls tiles 55 jasle oyl
Q) cul VCI Laxle tilen OF awilows o300 5 L3S

() Ll o cows 0 F daly 5IVCTL L=l s

Tmax — Ti [\c]

TCI x 100

- Tmax — Tmin
clos ain 5 aS ).iJLb Tmax B Tmin caal w\ BL)
L;LMS*:&- IR Qu-\.]é Cn\»\ AJJLEA J)jﬁ JLA) a)jJJS

el 0 ds 03,51 Y a3 TCI s, 5o

(VHI) e\._f oM u.a;-Li’-
TCI 5 VCI S 5 jesls cii> ;3 VHI ol

S Sl a5 S b S5 IS 0



AAEA] Q\;...AJ' (r;\.q.‘? a)L«z /V.A:}:.w JL.») ‘;'.:'.k c\.’.a BL dl._é‘,o.".- Q\ﬁ}\bl 45\#\..«3 BT j‘ U’:"".‘""

3 3
2.5 - ‘ \ 2.5 f
2 | ] | 1| | 2 ‘\ |
15 | ‘ L \p R N
\ Il |
1 H M Il H ‘ 1 ‘ ‘ “h‘ ‘ ,‘ “‘ ‘\} i “ “ m (u HJ ‘ “ |
05 4/ 1/ ‘H‘ u ‘y. ‘“‘M M‘ M M ‘w\\ H I “,h ‘H ,‘,‘ ‘M M H ‘; ‘ ‘ [ ““w‘
0 \‘“‘H"\HH uw Il w\“ H‘ ‘H‘ ‘\‘ gl “\ y “‘H ‘ “H‘N I \) Ir H i
T T \ ‘ T \ \
“J“‘\“H'J 'IH““"“‘\‘“ ‘ 1 \\\ 1, A
051 || \h n U\ y\ ‘w 1N | | I
a4 Al IR / R
| [ | |
-15 1 <L | |
af - > 9 R} > o - > 9 > o 9 ps] > o - > 9 9 > o
2 x < < < < < < a a a a a o < < < < o a o a o o
3+ + + + 3+ 3+ 3+ 3+ 3+ 3+ 3 3 - + + +13+ 3+ 3+ 3+ 3+
254 - - - - - & & - - = - - R e
3
Jw SPI 1 Month Jw SPI 3 Month
3
2.5 -
2 p
1.5 1 M
1 i
0.5 A " A
0 \“f‘“ 1 “l ‘\ 1 ‘g‘} ‘
A Ui
1 \‘ | \ ‘M | | 1| ‘\‘ ' |
| [ | 1 i |l
-1.5 4 |5 | | [ | S1 ] i / I
o - > ¢ a o c > 9 a [> o af - > 9 I o e > ¢ a (> e
23 <= < < < K <‘\q- “ o o | o 23 < < < < 5 < o o o o o o
E T e S S L R e T i \y 3 3 3+ 3+ 3+ 3 N R T i i i i
259 - - - - & |- - - - - 259 - - - - 7 - - - - - - -
3 l | 3 \‘
Jw —— SPI 6 Month Jw ——— SPI1 9 Month
3 3
2.5 1 25 | \
;| T a1
15 | ‘ 1511 \ \ \ ‘\ \“ \ “ \
11 1 N 1] \ [ \ w”‘ ”w‘ il ‘\
b | | i | il
05 | || ‘ 05 | \ "!M i ,J W ““““\‘ U ‘W“ \\“ W‘W, hm“\‘\“ H ‘“h \H w\ ‘1‘\ ‘ ‘ﬁ}
0 L - | 0 | \“ ‘J “ ‘w N Ulw \\\ W ‘ i |
I I ‘
-0.5 r“ ! L | ‘\r -0.5 ,‘M‘ y ‘\\ \‘ | ““ “\ h H‘ \ |
-1 nl “ ‘\ “ ‘h‘ -1 ‘ ‘ i ‘ ' | W “l (
I\ |
154 U ‘ |/ 5 |
1 2 X %X 23z 2% - 2 X 2 2 2+ F5F 2 FF
it S S S S S AR N SR S S 4 SRR T T T S S 4
259 - - - - I - - < - T < - 25 1
-3 -3
Jw ~—SPI 12 Month Jw ~— SPI 18 Month
3 3
2.5 - 2.5 -
21 M 9 2
15 | | | 15 1 ‘ M
| / [
11 IN| ‘\;‘\1 M pob T “ A )
0.5 o o 0.5 | Ny
0 1 1 “J 1 1 “”‘J“ I“ 1 1 L“l‘““l L 0 L 1 "\‘J 1 1 ‘\‘\ 1 1 L 1 1 ““l V\“‘MKJ\"‘JU \\ 1
05 L [ 0.5 \ |
-1 I \ -1 ‘
as4 [ N 15 '
o - b 9 b} > ‘)p’ - bl 9 pe) > o af - > 9 R ) > o | bt 9 ps<} > o
2 £ £ < < <L |K o o o T o o 23 < <X < < < < | o o o o o
3+ + 3+ 3+ 3+ - 3+ 3+ 3+ 3 3 3 3 3+ + 3+ 3+ 3+ 3+ o 3 3+ 3 3 3
259 - - - - - - & - & - - - 2594 - -~ - - - & - = = - = -
-3 -3
Jw ~— SPI 24 Month Jw ——— SPI 48 Month
. . s é . . . . N ™ .
OFVANE ) 555 bt oKl 53 Calises Slej (b5 53 SPI Lesla O i .Y IS
Fig. 2. Changes in SPI index in different time series in Neyriz meteorological station (2000-2021)
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Table 3. Percentage of drought and wet season occurring in different time series with SPI index in Neyriz
meteorological station (2000-2021)
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Table 3. Correlation coefficient of satellite indices and SPI in different time series in May 2008-2021
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Table 4. Percentage of area affected by drought based on the studied indices in May 2008
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Abstract

Background and Objective Knowing the extent and
severity of drought in aregion and planning to reduce
its effects is one of the most important principles of
management in regiona planning to combat drought.
Drought monitoring and management in an area using
remote sensing data and satellite imagery as a suitable
tool in temporal and spatial monitoring of agricultural
drought has aways been the focus of regiona
managers. The purpose of this study is to investigate
the efficiency of remote sensing data and satellite
images in the zoning of agricultural drought in the
years 2000 to 2021 in Neyriz city. For this purpose,
three vegetation condition index (VCI), temperature
condition index (TCI), and vegetation heath index
(VHI) were extracted from MODIS satellite images
for the desired time period. The results of these
indices were compared with the values of the standard
precipitation index (SPI) in time series of 1, 3, 6, 9,
12, 18, 24, and 48 months.
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Materials and Methods The study area in this study
is Neyriz city located in the southeast of Fars province
with an area of 10787 Km2 and is part of one of the
watersheds of Bakhtegan Lake. The average dtitude
of the region is 1798 meters, the maximum altitude of
the region is 3235 meters and the minimum altitude is
1476 meters above sea level. The average annual
rainfall, temperature, and evapotranspiration of the
basin are 204.8 mm, 19 °C, and 1058.3 mm,
respectively. In this study, the rainfall data of Neyriz
synoptic station during the statistical period of 22
years (2000-2021) were used to calculate the SPI
index in time series of 1, 3, 6, 9, 12, 18, 24, and 48
months. Then, 3 indices based on satellite imagery
including vegetation condition (VCI), temperature
condition index (TCl), and plant health index (VHI)
were extracted from Modis measured data for May
month from 2008 to 2021 and with standard
precipitation index (SPI) were compared in time series
of 1, 3, 6, 9, 12, 18, 24 and 48 months based on the
correlation coefficient. Finaly, the most appropriate
drought index based on satellite images was selected
from the indices and the percentage of drought classes
was determined based on the selected index in the
study area.

Results and Discussion The results of calculating the
values of the SPI index using DIP software in time
series of 1, 3, 6, 9, 12, 18, 24, and 48 months in the
statistical period of 2000-2021 showed that the trend
of curvesin some years is decreasing, in some years it
has been increasing and in most years it has been
almost normal. On average, the incidence of droughts
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and wetlands according to the SPI index in different
time series during the statistical period is 68% in
normal conditions, 18% in wet conditions, and 16% in
drought conditions. The results of calculating the SPI
index in different ground series were analyzed based
on data from synoptic stations and remote sensing
data. For this purpose, the values obtained from all
indices based on satellite images including VCI, TClI,
and VHI are extracted and compared and their
correlation coefficient with the ground SPI index in
time series 1, 3, 6, 9, 12, 18, 24, and 48 became. VCI
index values in 2000 have the lowest value (32.1%)
and in 2020 have the highest value (41.3%) during
May. Therefore, based on the value of the VCI index
during the statistical period in 2008, severe drought
conditions prevailed in the region, and in 2020, more
favorable vegetation and wetting conditions prevailed
in the region. The results obtained from the SPI index
in different time series also confirm the fact that the
most severe drought and wet season during the
statistical period studied in the two years 2000 and
2020, respectively, in the region. In addition, the VCI
index is most correlated with the SPI index in different
series and the SPI relationship is significant with the
dl-time series. TCl index has no significant
correlation with any of the time series and has a weak
correlation with the SPI index in different time series.
In addition, the VHI index has a significant correlation
with time series of one, three, six, and twelve months
only at the level of 5% and its correlation with the SPI
index in different time series is much less than the
VCI index. Spatia distribution of drought intensity
based on the values of the studied indicesin May 2008
showed that the eastern parts of the region, which is
also located at low altitudes, have been more affected
by drought. The study of the area affected by drought
classes based on the TCI index in 2008 showed that
there is no very severe drought in the study area, 11%
of the area suffers from moderate drought, 22% of the
area suffers from mild drought and 67% has no
drought. According to the VCI index, the level of
severe drought on the date is 0.14%, severe at 0.33%,
moderate at 17%, mild at 77%, and no drought at 6%.
Also, according to the VHI index, there is no severe or
severe drought in the study area only 9% of the area
suffers from moderate drought and 91% does not have
a drought. Spatia distribution of drought severity
based on the values of the studied indicesin May 2020
shows that in the study area according to the TCI

index there is no very severe drought on the target
date and 5% of the area has moderate drought, 22%
drought Mild and 73% lack drought. According to the
VCI index on the target date, the percentage of
drought is very severe 0.5%, severe 0.8%, moderate
5%, mild 31%, and no drought 62%. Also, according
to the VHI index in May 1999, 0.2% of the area has a
moderate drought, 30% has a mild drought and 69%
has no drought. According to this index, there is no
very severe drought in the region.

Conclusion Drought is one of the most important
natural disasters that affect millions of people and
large parts of the world every year. This phenomenon,
which starts dowly and has a creeping nature, can
cause alot of damage to agriculture, natural resources,
and the environment. Knowing how to occur and
preparing drought severity maps based on new
methods has a very positive and serious impact on
drought management in an area. One of the new and
widely used methods in temporal and spatial
monitoring of drought is the use of drought indices
based on satellite images, which has recently been
used in drought-related topics. The results of the SPI
index analysis showed that in most time series, the
most severe drought and wet season during the study
period occurred in 2000 and 2020, respectively. The
results also showed that the temperature condition
index (TCI) has no significant correlation with any of
the time series and has aweak correlation with the SPI
index in different time series. The plant health index
(VHI) with time series of one, three, six, and twelve
months has a significant correlation at the level of 5%
and its correlation with the SPI index in different time
series is less than the vegetation condition index
(VCI). The value of the VCI index in 2008 had the
lowest value (32.1%) and in 2020 had the highest
value (41.3%) during May, which is consistent with
the results obtained from the SPI index in the region.
A comparison of the results of this study with the
results of other researchers shows the excellent
accuracy of remote sensing indices in drought
monitoring. Therefore, the use of remote sensing
technology in drought monitoring in areas that do not
have meteorological stations or have meteorological
stations with low density or scattered is recommended.

Keywords: Drought, Remote sensing, Standard
precipitation index, Neyriz
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