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Article type: Drought is a natural hazard that annually causes significant economic, social,
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Accepted Temperature Condition index and its impact on the vegetation cover of the
2024/01/28 province using Advanced Very High Resolution Radiometer (AVHRR) and
Published National Oceanic and Atmospheric Administration (NOAA) remote sensing
2024/01/28 data. First, the relevant data was extracted from the Nova star database, and
Published online finally, the spatiotemporal behavior of the vegetation cover drought index was
2025/05/21 examined on 1528 pixels in Hamedan province. The spatial resolution of the
data used in this study is 4 kilometers. First, the relevant data were extracted
from the Navstar database and ultimately, the spatiotemporal behavior of the
drought index and vegetation cover was examined. The results indicate that
drought has significantly increased the vegetation cover of Hamedan province
Keywords: based on remote sensing data. Kendall's coefficients indicate the presence of
Drought, decreasing trends in vegetation cover at a 95 Percent confidence level. Only
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Hamadan. analysis of the drought index on vegetation cover showed that February,
March, as well as April have experienced more severe droughts within
Hamedan province.
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| Extended Abstract |

Introduction

Drought represents one of the most significant natural disasters, impacting millions of
individuals across extensive regions of the globe each year. Meteorological forecasts and
global warming scenarios suggest that the frequency and intensity of droughts are anticipated
to increase in the forthcoming years (Beaudin, 2006). Additionally, drought conditions
contribute to the exacerbation of water scarcity, a pressing concern resulting from rapid
urbanization and population growth, thereby affecting individuals, economies, and
ecosystems. Over fifty percent of the Earth's surface is subject to drought conditions
annually, rendering it a recurrent phenomenon in numerous regions worldwide. The social,
physical, and economic repercussions of drought are particularly pronounced in developing
nations. Consequences such as water shortages, ecological degradation, food insecurity, and
related issues can culminate in famine, human suffering, and even mortality (Kogan, 1997;
Feng, 2014; Salakpi, 2021).

Material and Methods

This study examines drought monitoring in Hamadan Province through the application of
the Temperature Condition Index (TCI) and its effects on vegetation cover, utilizing AVHRR
and NOAA remote sensing data. Initially, pertinent data were extracted from the NOAA
STAR database. Subsequently, the spatiotemporal dynamics of the vegetation drought index
were analyzed across 1,528 grid cells within Hamadan Province. The spatial resolution of
the data employed in this research was 4 kilometers.

Canopy temperature is influenced by variations in water availability, particularly under
conditions of water stress or drought. As ambient air temperature increases, the closure of
stomata can mitigate water loss through transpiration. This physiological response results in
a decrease in latent heat flux and an increase in sensible heat flux, ultimately contributing to
a rise in canopy temperature. Low Temperature Condition Index (TCI) values are indicative
of heightened plant stress attributable to drought conditions. Notably, this index is applicable
year-round, as it is derived exclusively from surface temperature data (Jan, 2014), and is
represented by the following equation:

i BTmax — BTj
Equation 1 TCl = ]' « 100
BTmax — BTmin

Where BT represents the brightness temperature, i denotes the year, BTmax indicates the
maximum surface temperature, and BTmin signifies the minimum surface temperature for
each year. As TCI values approach zero, the corresponding BT value for that year is elevated.
Conversely, as TCI values approach 100, the BT value for that year is diminished.

Results and Discussion

The results indicate that the province experienced either no drought or only mild to moderate
drought conditions during the initial 16 years of the study period (1992-2007), suggesting a
limited influence of climate change during this timeframe. However, in recent years, severe
drought, attributed to the impacts of global warming, has affected the entire province.
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Specifically, the frequency of drought has increased, culminating in widespread severe
drought conditions in recent years. These findings are consistent with the research conducted
by Zare-Abianeh et al. (2011), Majidi (2015), and Sabzi-Parvar et al. (2015). The months of
January, February, March, April, October, November, and December were associated with
mild drought conditions, with coefficients of 34.1, 30.6, 25.3, 39.4, 33.9, 33.9, 36.8, and
30.4, respectively. Spatial analysis of the vegetation drought index revealed that February,
March, and April experienced more severe drought conditions throughout the province. The
trend in vegetation drought changes indicates an increasing pattern across the province,
which can be attributed to global warming, decreased precipitation, and rising temperatures
in recent years.

Conclusion

The results indicate that drought has significantly increased the vegetation cover of Hamedan
province based on remote sensing data. Kendall's coefficients indicate the presence of
decreasing trends in vegetation cover at a 95 Percent confidence level. Only in May, June,
and December has there been a slight decrease in vegetation cover within the extent of
drought in the province. The spatial behavior analysis of the drought index on vegetation
cover showed that February, March, as well as April have experienced more severe droughts
within Hamedan province.


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-fl(gb L;,ﬁ &%

https://jgs-khw.ac.ir/

. ;).;’ lg'.’

TCI Jow 5

Y a8gSi ¢ T 550 SN, Losmle T Sume dezme duw (ool g jlx> 1yn )

Ol Rl el s« o035l98 oGS (9 Ll 3 pale sl (Ll pra 09,5 ¢ Ll pud Bl Sliw! (] glunn oo 95 )
hejazizadeh@khu.ac.ir :aebb |,
o2l bT ol gobT ! (I Jlosr s L2510 ¢ Ll pole 0uSLESNS (Ll i 09,5 « cwlivdrpldl HLuiiils .Y

h.climate@yahoo.com :aobb]|,

Ol el (03,5198 oASIS ( o Ll 2o pale 0usliilS (Ll yro 09, ‘G.»LL‘BI,ABQT Hbotewl Y
karbalace@khu.ac.ir :aolib |,

Ol eyl 55 (503193 oK1 LBl i pole ouSiild (bl yixr 09,8 « wlivhlgh g o byl ol )5 ggamitils F
shokofelayeghi@gmail.com :aobb |,

oduS> Al oledMb!
Syl o3 055 3l st Bblin 30 AVLw 45 caunl st (glo ybliko o JluSius i g g
o) 3 U Ollas 5,51 o0 3929 4 Sl 5 huxocaws § (loiz ! (golasdl oL sigs allia

Oy S Dylge cdél a5 Cawl Aaay g gewy Sl (Jg prgeloyes oy
AL (o yd Cgtow (00 S Aub (iigy Vb (Jloj CBS camw 1 (55905 i
SoSis Gl 50 Gasho 51l Wilgi oo (0905 &2 30 (0 9 (§ el | Tuzmaal 4 5L
b orKe G locSis Sap Juo 4 sl Gladls 55 Ghaod Gl i jled 4
SLeis Gl g owyp 4 gl adgh 50 10 .Canl ouls axlgo 0L OIS
sWosls 31 soliiwl b oyluwl BLS Gibgs » ol 519 TCl aslis b gluwa ¢l
Ll 195 0315 o3 31 Abgs po oS sl .o 4513 3 NOAA g AVHRR  2xiaw 53
VOYA (535 3t (ALS Gidigr oSl (ad L S — Gloj 5158y g 5 3 ! il
39 eolaiwld yg0 dosls e UKL b5 51,8 owj pdjee Glowed lwl jo aisl
Gl Siis 45 ol Comdly o] b oS ool camwda gl .ol oS ¥ Gidg3y o
ol A1 (6 S0l 38l somiew 590 (sWodls wlul g yloed Ll BLS ibgs
Olaobl ghaw )0 (2LS by (dalS gladig) dg2g ;Nly JIWS-e s
S SiS 6y 31 69995 U yuoliwd g (439 ¢ o0 (sWolo yo Lo .l o120 (5 lobxo
gy JSis asll S8 jLd, ooy .cawl ool awls ylwl 2LS piligy
Olaed bl oy 53 Jiygl 48 9 pole asyed slaole a5 s (Lis aLS

ol 00l 315 (6 oo b JlwSlis

ZC«éLl)é é.l)u
VEVCAIYD
1655k &b
IAERTERIASN
oy b
IAERVARIER ¢
IAERVARIEN ¢
:,;,g)UT)b&M é.?.)b.
VECF/F )
o jlgunds

o Slwsis
(G
TCI esls

Ol

p SleSis P gamaigy (VF-F) a8ess ( aY dopde (50 LS tdeste dw ¢ s 2] 00l (g5l 0l
(YO) VY ol oole 59,0, Slicizi TCl Jow 5l osleal b sl ass a0 Oldes aLS ilgy Ol oS

http://dx.doi.org/10.61186/j0s.25.77.23

01

O ol olails 15l



mailto:hejazizadeh@khu.ac.ir
mailto:h.climate@yahoo.com
mailto:shokofelayeghi@gmail.com
http://dx.doi.org/10.61186/jgs.25.77.23
http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

1F+F Hlwol VY o lods oty 9 Connw Jlo LS/ pole 00,5 Oliini 4 il A

Aol
o B 8 Sl ons Bblie 15 1, 5 nssalin VL o el arels SOk (s | oS (LSt
sl sla s 3 JaSits g Jaiod (g Gl slags i 5 mlitlyh (sl it & 4258 0
i g o a8 WS e was 1) sl plad Homen JloSas (Voo f O pog) 8L aales ol
5 o 3 G 45 iz )38 oo 58l a5 Slatdl 3 ya 2 5 010 J18 G bulph o cunaz 0 5 gy
bl <o 28T sl (Jgone 5 00igd ST sboonsay 51 (Ko g Sl (JloSias olas ) aaitae dllaja (e 05 Conng
Slyign i Sl (slo,S 5 opay Jlackis oladl g (S selezzl Sl g, e 4 Sler
B Sy e Sl e o S5l i 5 o] el 3 S 5 ol g8 aiile silae il i 1B
VYY) TSIl oV eV F TS VAV T 565) 09 oo S e i 5 el @, o amd 4 e

Slasl 4 oS cunloads sl il g Qs zdaw jo ol euiSTy Olllas ol sl ezl SloSis a0
NOAA/AVHRR ,; e olS Gidg Lol i 5l eolaiwl b (VAAAP 1) 1Sen 5 (g st €350 o0 0Ll digas a4
Olgse pale ol 5l eolatwl b &S wisly lis (g Jls jo JloSas Gl 50 F(TCD Lo Cunsy a3l 4
Sheslaul b1y ils)l s JlecSes candy (VAA) o )Kee 5l 0g0d 385 Lol | ddlaie ol o JluSas
(S sl s byl 5o el g (! aS Wyl cpl g g eols sl AVHRR 5 e (TC Les corsg L
oSl ade> o (555kaS JloSas Jbjl 4 (YY) LK 5 (wls ailodg 3850 JlwcSis Dol 9 Sow
Shas LAY Gl g ddlaie s o £ aS g eba Cusl axlge (oS 5 JleSis b ddlaie () 45 Wadiee 5wl
2 JleSas Slej- Sl Ol cwyw L (YY) )5 5 Sily oitad axlge YU jlas b oo )0 FY g lawgio
Sl 2alS YN0 L Y Jloslas wiysb cpl 5 (TCD Les Cundg a3l 5l oolatul b fuz o5 ailsog, abg>
Sleolainl b ace ,eY o JlocSas (il L (VYA Jsib 5 Jlgls .l oolidl 5lasl dilate pl jo oylius; 24
OLler § Ko drins a2 o plid | dilaie JloSis e oYL cBo b el cpl oS wols Las TCI a3l
S cugh, Cunsy (ol o (TCl) Lo Cumsg (a3l b LS e ailsog, asg> JlucSias Judss (Y- Y)Y
Iy gyles JuSus YA Y ol 5 owlidlsn JloSis Yoo f g Voo e Jlo a5 aisls olas (SMCI
o ol JLSas il sl holpale sloasls I ATAY) Jinled 5 by 55 olnl 5 oo S 28
g FoNY XD s 5 4 (65,0laS JloSis onuay oo 5 g i)l (029,58 (sbdols jo Wuiiae g Wis,S eolatul
oL g (60,80 Jold .l oals Jolis 1) ylisl (pl o ,0 YO dgam olo i 1o 5 ()8 Sl 3l oo 0 YA/FY
slasls 1 eolaul boop plisl 00 wose caimiw l eolaiwl L JleSes b e (WYAY)
oSz Veve Jlo op liwl cpl jo a5 &5,5b ol g wdge sdizxiw polas s NDVLEVI,NMDILLST,TCI
Olwed Oawarly Jloj o3l o yiin JluSas «awolisS Sloj ol o g cawl sl &) Jlo i VooVl jo 5 ol
S aslis g 5905l o 5l eolaiwl b oyl s ddg> Sz Slas Lo L (VYAY) L Sen g g g3 20,00
reS g YAV Ve Glals o JlocSias Sad (p das a5 didww, a5 ol 4 TCI g NDVILLSI .S 5

1 - Beaudin

2- Kogan

3 - Feng

4 - Salakpi

5- Tsiros et al

6 - Temperature Condition Index (TCI).
7 - Seiler et al
8_Dasetal

®-Wang et al

10 - Dhawale and Paul
11 - Hasanalibeyk et al


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

f4 OhSeR g o3l Gilm | .. y/kad AL iy i’y (S Siis ] sbisigy

5 S0y awl 0o )0 DVOY L lawgio adls 4y by o JluSis o iy uizmes (el odls &, Vo0 Jls po o
2> (NDVD ouds Loy alS Adigy )b 5l cedogpe gl gl jo JloSid ou)p 4 O0F4T) (o Ken
2 S s Gl (SaS Condg 4 Wyl al g wloyn (LST) Goej mhaw sles 5 (TCD) Lo cmsg
By se 00lin VoA 9 VN7 slaJlu 0 ohags (28 09z 5 (292 Sloceend

Shawo a5l a5 YL o idey Cawg g yiden CB0 (g yiwd S Jdo 4 Glojlaals sla aslin ol ol
by bl i b (oo adal, aS (TCI) Les cansg aslis (ls o) jo s JluSies gla Ll )0 oolatulsge
les 0,915 1) o yliwl JlocSas il Wl oo o9as o) JloSis g &l > ax 0 5 S

T D)

)220 )90 dilaio

b addo 09 g a0 YTV oLdl s> Casdan 10 ol 0 ye )0 a0 egl S VATAY ol 45 slo oS jo lowes il
S99 Lol 418 )3 18 3.5 Job 480 VP 5 a0 FAL as 8o YF gax 0 FV 5 Jlol 5,0 4385 FA 54> 0 VO
Sleagol Lyl s obxul coge b0 v 5l gy YA laaly jo loes (28,5 108 9 e YOVY glay )| b wgll 0g5
YEe ol sl ¥l g9> OY55 Sl ol sads Joino [Co0 bl g 0 ym slaplns; b SliwasS
loogSails ) s ,0 il Cpl (6,518 o 4wl i ;5aS awgie 51w, Y8 0ga a5 Cowl o 051 10 e Lo
ot 3 055 Slmpliad 4 Jla 5 ol ol il oo (50l Bams S pesis s T (Seisls e SloTs oo
() U5 ool ond sgame (lwd S g oliile S sl s 058 515 (655 0 sl 4 3, 51l ) bl 4 g
Oyg0d yieghS T 0 ool S F basl Sl SIS 058 oo cdalin (V) UKo )0 50 dslllacs g0 ddlaie slaaisl
b Sl4Ss

S G 3500
o (e
) . N
355 N 355 N ".\_ ‘*\1\\
4 3000
I—.\‘ ‘j\
350 N 350 N e 7
[ i [
P r 12500
| % ¢
1 Y
345N 345N i ;
] 12000
i o
& \\'}
S i)
4 P
\ )
34.0°N agy | e TR R {1500
48.0 E 485 E 490 E 495 E 480 E 485 E 490 E 495" E

Sl bl glassly adds () S5 Ol il 31,5 5945 i (1) JSUB

Azl 0gd oolaiwl g3l iariw (o Wilg ce 4 Cuwl goae Kilis S (NDVID) 2lS suls Jloy gles ozl


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

1F+F Hlwol VY o lods oty 9 Connw Jlo LS/ pole 00,5 Oliini 4 il O

Oidigy o515 (i odumoylid +) 4 SGop Jlade el #Y B =) 5laS aes e cass w0 1) (g00e ddcen dule

:..\JGA Cewd 4y adasly 5l g 00 eolaiwl Jlo 5l e yloy SG gl ol ddlaie SO o LS
NDVI = PNIR=PRED ) M])

PNIR+PRED

(YO Y

S on 535 A5 A D500 Wl s (slos (385 035 o ponis JlnSi b o 25 Iy s oS b sloo
g )l L 5 b ge GRalS (xhaw les sleyS Lz jo ams alS ) §ym 5l b O pels s
Ol 4 (Sis 5l Lol olS s saimolis ol TCL polie .l ol slos (iolidl 4 e sl o il
bl a5 3,5 eslial Jlo JS (sl o1 5 Gl 5 St Jpama a5, b s 500 a3l el o oL
tyo abal ) 5leslaiwl b (Y VF 0T L) sl mlaw sles
(¥) aba,
BTmax — BTj

rer= BTmax — BTmin * 100

2 v sbs J8lax> BTMIN § zlaw sles piSTas> BTMaX ¢ Jlo oasasylis | olis o sles BT ¢] jo a5
BT Jlade sy Voo 4 aS 8y pis Jlo o] ;o BT Jlade il Soop a0 4 TCL polie a5 olKn ol Jlo ,o

el a8 L )]
3995l sl bl p JloSls Gul gaiaindb (1) Joux

TCI Socsis wai

<y bl s
Vo)A wad JluKis
Yo_Ya.0 Lgie JluSas
¥e_rao i o Sis

>f- ez pae

TCH LS Gy St sl o 51,
Ol s o lis laws liwl o 1) TCE alS ibe JluSis a3ls ol s alale iaSTy, (I Y) S
Il 35 sools jo .l aiils as slo JloSis o w090 Al Yo 0,90 (b 5ol 5 lvs) Jgad jo lowes
Ol 31 a8 Cel sl il 53 )L Glie (28I 51 LS 45 3l Cand 5 S5 (LS iy Tyl il ool LIl
5 odalia b o po .l 03l F, Loyle slo 5o bl (ol JlocSis o iin 0 oo Sons 55 o) 5l (oob ool
b oo obo 5l 0,5 oo )18 angie JLu iz sgame ;o ol ol ad Jooo ulol s ail oo YO olo ()
(LS (g (St Gl g, Juad el oy ol oS iz 05l 052y JloSts (asls ol 50 5 el

12 . Aswathy et al
B-Yan


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

O OL&e 9 8303 Sl | ... s BLS gy Syt p Jw Kl i sbivdigy

ol 1y Glase Gl TCL LS by JloSes (asls a¥ls 2aSTy (0 F) IS .l @l 5 55,5laS &)l50
30 JLuSis pac g hawgie wads oo (bl 8l JluSlis ols JluSis clls iy s ans 4w 0 aes
Cowl a8 S oy el S NOF oo LYY Lo jo wad JluSies aS g ebas .cwl snalin BB oliul oyl
0,9 glal Jlo V& jo liwl cpl aS aws co lis bl azmes wCwl Jlo (p] jo wad JluSies counsy Sl oS
S oles &S cal ooy Jawgin 5 e JluSis g 5l L anila JloSas (Y2 -V B VRAY sla L) gy 0,90

Ll 039y 268 ey ol 5o ‘50._1151 OO I HP R NP e sl Jloy ceslin w.lél Sy

60

T e st S
50 | N s

40 - 39.4

33.9 i
30.4

30.6

O 30
© 30

25.3

20

10 1

T T T T o . . T — T
e B P S N ST - o~ $Vor e S iy el

ola

A A re uJ (e
YA A :

rva
Yoyg i

YaNY YA

Yoy sk

yrr

Y &F Lry
8y

Yré

iy
Ya4A ‘v

Va4# ror

YAY
V44¥ WY

yaqy mr
¢ Ve Y. v f. & s Ve A

TG, el B

Ol i YL ST 3 (0 10 lked ] BLS gy 3 JwKiis as L Ol s ailale [0Sy (Gl L(F) JSCb
Sloed oylowl AL e o JleSis asli


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

1F+F Hlwol VY o lods oty 9 Connw Jlo LS/ pole 00,5 Oliini 4 il oY

Ly Jlosas pae [ Silas (26,6 5 9)5 by, o) b wms oo oL |, TCI (ol Glej 118, () JSCs
Ol e nlpls i (bl g ol davgie JluSas [ilo 0,08 50,8 5 508 G, 5 Wik oo i JloSiis
V20 BN L 5l femen all oo o953 0 658 JluSis )l plaes bl plal sl jo ceS
2 54,58 g ugls Glacke Glp Ve VY0 sl lo Gl cudy 4 g JloSis 0425 pas jualiow B sl slools
5o Lol el sauis ssmlie JloSis liwl cul 1o 595 9 (o0 sole ;o Yo VA Lo jo 5 assily olo sl YoV F Lo
plod ;o am 4 YoV Jlo 5l aS g sbas .l oanline B ol ¢ lawgie o 25 g4 5l JloSis b s g baole Koo
el a8 8 o ) bl IS was JluSes deols

TCI

1218~

- YYio-

F OAD

B Jl
=
%

ra/a-

Yelb.

T T T | T — T T T T T

» 2 By 5 ) A A -~ X >
F R IR Y P N
f

s ols

Sloed lowl ;3 TCH el Sl ,ls, golsTy .(F) S5

1/8--

Ol Juad 53 (AL Gidg 9 JlosSis (sl (S L8,
o oo VY sl o3l ol s oo (LS by 5 JlaSits (a5ls alal, oy 5l Slasbons sl
(WD) S o Gl Jad gl .000,8 uaes (Y2 VY BVAAY Lo 5D alle Ve gloj 0,90 (b Sawasly &)g04
oo i sl cglats Camdg aw loes il (199,98 VY U (60 1Y) w)lo ;98 casily (slaole ;o 098 oo cdwline
9 220 Oygot (AL Abe §r0 w9z g 5 0§t Jled 5l pladend [0 45 WS (oo i ]y (BLS b
5 e o3l 5 Lo 539 Yl g o8 iyl s & 023553 5 055 Jod 5l 3 Sl Cemnd 55l 3aeie SlS 05T
435 sloyms ol 43 LS 25 35 S 31 4 o 5 53 55 0505 il s 4 ol 350 0
onle ol 53 58 5 Ce 5l latend 498 5 gl ole jo el Bl falS LS lg Gliee (S5
LS gy 5 oSt i 3, () S ol 458,518 LS gy JLacSiS | ol il


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

N OL&ed 9 83y Sl | ... Hhtad BLS gy Sl pnti po Hw Sl (s bivdigy

L}“"‘“’y GJL““S'“" L}"'le )iiou)b‘cd" ‘SQLS U’“‘"‘"?" L)‘“")‘e‘ )‘ UL““" Sl ):{OLO.A RS o0 UL‘“) (5?L’Jua'° 0,99 )° ‘)
IRl Fooo ket (LS iy (palS 5| (Sl JlasS (e JISS] 0 (i polia 55 g Sl plaen il o oalS
oiedyy (JnSas Gl (oyle 5 40 gl olo d 1o 5 ol 4y dz g L I el alS gy (Jlesias
JIS e SBALE (o ansl 0 4LalS” et sl pusl oo 53 (AL g b ] 55 el oaline b5 oalS
3525 ol 00 laabl gelans o il 51 (slosinS slaisu ;3 1, ol 2als wig, TCI alS 2ty JlucSas

Sl
55 60 55
385N " 5 355N
50 . 30
s 50
) 45 " %
350°N 40 3B0°N
5 40 3 40 3
35 i = =
3
35 &
BEN 30 30 us'N |
. 2 5
HO'N 20 2 UO'N %
15 40
475E 480'E 485 E 490E 495 E 475'E 4B0E 485E 490°E 495°E
493
1.5
o
) 2
355 N 355N 5N |
1 1 0.5
Z 3 0 3
; 03 X 02 i 3
350N 5 350°N 5 ON 05 3
! 5 | E -1 é_
z = z
us'N 230 | us'n 3 : 135 <
“E SE | SN 4
I -2
-3
25
5 ) 3
HUON P UON 0N 3
4T5'E 480°E 485E 490°E 495E 475'E  480°'E 485E 490°E 495°E 5E 480°E 485EFE 490E 495E

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

ole 4 b w93
Ol Juad 55 (AL Jiudgs 9 JlwSis JIWS cpo wg) (0 toybmny Joad 3 ALS by 9 JlwcSis iaSTy (W1.(0) JSb

e Jad jo (2LS ibg 9 JlwSis @3l S LS,
50 el 00l ooly las (WIF) IS jo Sl Jead olS ig Ol g JleSies asls Sl SuusTy, anss
HoSias b 200 JLoSas (il sz (215 55 5 350 Aoz 5l Lyt gl slls (2lsi 50 ey Juab ol
9 ® ‘J.i)gi ole dws yo ;0 il ooy pRaiz Jlew Glaes pliwl jo JluSas 555 ole jo 098 o cnnlive ol
G:oL.f O 50wl U e JluSlis shls ploes lwl 51 ol sleisn (i Vo b (2,9,8 YY) (345
..\.w) LJ“AS EuLA.m.A) LgLo).w ).lol? 4 ol.:f LY o-\.w\))‘j Q’“)""‘" 9 w-\-’ u,..mlf Jﬂ"é LY &9 JJ)BT ols )\) \)9....)60 odlie
GlaisS auw; ol 4 Ceel aiiis ol o o 150l L el g ouis sl o]y Jlods 51 aS slaol g sl o5 dilg> 9 oL
G Olee by coglhae 2 Glime 9 Ol a8 b3l g 9SSy 5l (65,5laS £l 50 5 @lye (oD s 5 ilinns
3 ogae LS50 5 56l Slel b xS o 4wl 4l iol8l eaiSTy O jseds ) s g e (Jled jo oL


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

1F+F Hlwol VY o lods oty 9 Connw Jlo LS/ pole 00,5 Oliini 4 il Of

SalS s 5e5 ole yo .cnl baoks (! jo JloSis pae [ Sily a5 o jljcale 5 ¢ 150 5 o glaas ¢ bl g
el G Ol L8, (0 F) S o ailasils (6 et Gl b Jlucas bl jo Les iul8l 56 9 300
2 2L by JSas pals Koo leds olS mbg il 5l las code polie .l oads ools Las TCI
Sz il Koo leay olS ibe Gals 5l Sk s e JIKGI o ate polie 35 5 Conl floes il
g ST, 2lS dg Ol a5 5 JeSas (2,08 S S A (e 5Ty il sl (aLS by
sl JloSis o138l ¢ co g Joyel ol jo .ol Hlolins c2alS Wig, ol A0 laedsl s jo (>lei ol 45wl oo bl

gdige oaalin yo3l slals o plil (B)k AalS 4 ax g L LS (pdg

= 70 65
« 3 B Y
i b = ) - N
i |- o 1l
By 4 #_- g LS %5'N Vi gty -‘—’\ 5N
i y \ . i 2
\ b el M g d g iglge " ?
¢ \ o W
% s ' 60 }ﬁ- el 55 50
' -
30'N -”‘f & ! > BN — b el "\ . 380°N 5
/,‘ A, . _ / v ] e 1T 50 4
=) 50 l:‘ e ane Uy .0 0 3)
CHaRg: ARt ||oF :
w ! 5 W ) >
Hen ('J::" .l 40 us'N ¥ 4 5N o i)
} i, 1 i
| b Pl F 3 30
- : o £ G ol :
e o I ! \.I r:‘ 30 25
HO'N| 100 0 80km S 30 “o'N| 100 40 80km ‘ 5 0N 2
475E 4B0'E 485E 490'E 495°E 5E 40E 485E 490°E 495°F 4ISE 0'E 4B5E 490E 495E
£ & 1
993 = J9!
B 2
) 1 J \{;\ x 2
> = . U if s .
35N 85N ‘f. '] -‘m\ 3B5 N 1
! \{'. g Ll v I
0 =_ a .l .l“l = 0 :.
30N 3 BON = - E"-l'\ 0% B0°N E
i F] / . we i 1.1 El L
= : . = % -
£ e £l | £ : z
12 g3 o z 2
: - b > 25
o 2 g1 o4
us'N 4B Us'N a;}_ | 29 US'N <
-4 : 3
0N H0'N| 100 HO'N
5 4 4
4T5E 480°E 4B5E 490°E 495°E 475 E 480E 485 E 490E 495E 475E 40E 485E 40E 495E

o995 = Josel
Sl Jad o (BLS pbg g JlwSis JIuaS (o wig) (0 Hley Juad jo (aLS Jbg g Jlw Sl S|y (A.(F) S

Olali Juad 53 (2L Gy 9 Jlwsis o ll (G L8,
S 53 83 n 5 6 i ok LS gy JlacSt a s ghad il 5 ol S 5,5
bl ST (e AL 13 VY) yaaliws «wsST o5V g2 sloole 358 o sanlie TCI a3ls JlKe SosSTy, (&l Y)
g o 00nlie CewsST olo 45 b JlucSas aipiy bl o olS Lidbe LialS 5 lwste b cinis JlucSis gl
Jled 5 sla s Jad (ol 550,18 0929 (Ll (252 5 655 10 (P19 50 St JoSiS Gladins (Ll Jad )
ol St polie 09 oo oalive (V) JSb ,0 TCl LS jiig JlocSas 8y, ol JoSiis pae slls o
IS 5 it yolin 55 5 sl plind il 55 AL gy St 2815 Ry ety oS iy 3
5o )3 F95 g Lyt 5oty ol ol iy JacSt il i A ity 8lS ] Sl S5 o


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

o0 OLSas 9 03) x> | ... htad LS iy Ol pp S SiS i (glisdigy

(olo g0 s g S5 08) CewsST g (Vg 4o Wilbge Yo 4 hugle JloSias glils ol Jad o plewl colus
5 gladis wiyls 18 ol 4 e Ve glil 5l (gl aSiul @ azgi b SiaTy05S 5 003500 03y Sl
SO okl Gl Bres slaols 5l oolatnl Aol a4y az g5 b oy oo Hlas a5 0l 0529 o] ot (Ale jo JluSas
Sl o n il ol ) AL by JlaSits Sl 8l sy blie () 3 LIS 5 52 a8 LS
Olabl s 5o jloline (21381 (sg; (g lol S 51 a5 095 o osmlivn IS s e 50 b (ALS gy oStz

Sl pl 20
L . 7
65
5N 65 5N 5N 0
60
60 I 63
55
. 55 . ®
0N BON 50 BON 5
5
05 50 O
= Sr 50 F
55 i
40 , ; s
HS'N " 5N U5 N 45 |
3 40
35
= 30 3
. 2 0N 0N
HO'N 30 % 30
ATSE 480'E 485 E 490E 495E 4I5E 40E 45E 40E H5E 475E 480'E 485E 490E 495°E
- 3
, k‘iﬂ-}.’/% Yl B W SR Y ¢ ’
B5N :l 4% —— %5 N e s ,*'lm B5N 5
4 1 1
! - = |
03 03 1 3
5 ] 3 BON 0 E
-1 g 3 é | E
z H2 s
2= &5 e
3] . a3
= % U5'N )
A 2
3 -3
-4
4 . 4
i UO'N
5 5
3 E
4T5E 480°E 485E 490°E 495E H5E QOE 4SE A0E Q5E 4T5E 480°E 485E 40E 45E

ool CawgST Yo

Ol Juad o BLS Gibg 9 JwSis JIasS o gy (@ fnbuml Jad jo LS pidg 9 JlwSis oSty (N .(Y) JSb

by Jad )0 (AL g 9 JwSis pilh G L8,
WV G a0V 0) peliod cpualsi ST glaole jo sl oas sols ylas (@l A) IS 5o 50l ole TCI asli SIS LS,
Crcwnd o ba)ljag g bb)licale ob Sz o S o SIS Cugb, 090 5 (5),5liS SV game cllilop o 4 (0
oo 5 o5 gl )l Jdo 4 lsl Jlod 5l olaise jo ladd ol a8l alS 5 oaiSTy LS ider yliw] pows pu
3 eSS alo b aSTole jo 2lS i JSis jasls ains cul sanlin LB Sl alS iig aclus
IS 098 o0 0daline polws olo jo fad (pl o (JleSis o gl aiiinn 0,0 0925 liwl 9,8 g g o Ve
o axgi baws oo plis plawes bl o) fliasy Jad olS he JluSis jals JIaS (e olpo (G A)
509 BLS Gidgy SRS Sl e polis 5 g JlwSis pals om a3 Giby lil )l Sl code polie
MW}-‘-‘"}’Q)—‘-‘Sl OLA)\)TCI Jiﬁwmw)).’b‘slf‘_g)#a ..\....JL;GA QSQL"? LJ'“'“)}' GILAJM u,u.")5|


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

’f’detm,rﬁ"VVa)M T 9 Cowews Sl @wbvp}kcgof)gumg)»ﬁu

oF

IS cpe alS polie oy S o)ls JloSas ioli8l s alS he caelS aig, e il bl Cdel gy

S idu a5 898 o adiie i ans A o

Sl (BLS aligy il g owin b osdie odalie jelus oo 5o

P s sl Lo Gl s ()b (a8 o e 5 Sz ale s 51 S50 ol Sty S 0 bl 5l ol
Ol Blaas 3o g b JeSuw 4 (65,5LiS slayn; (6 )8 s &S Cnl Jls ol aiie S5 adl 5 Sl
ol a8 T s e JleSes | il plas adl g clesl

55
2 [ﬁ/h SO ) x 55
35N g
55N 50 B5N - b
50 ' "\1 50
< 'l L}
45 45 L" S ot 45
B0'N : AR
BON _ 0N / W, v N
40 400 By ' || {05
; ) e ;
. o
35 : 3) 35
us'N a5 US'N o ';; y
e}
2 30 < 30
[
» 2 ""’l S 25
HO'N 25 Ao a uo'nf 100 @ 23
20
VE BRE T e BE 47SE 4B0'E 485 E 40E H95E 45E @B0E 45E 4H0E WSE
— 3 3
Ty
/IiP:\\/\\ x i )
5N 3 h =5 55N 5 35N
\ 'y 2 2
\\\:l LY ) < Y ‘_\-.
% | ’ 1', . J“ 0 = - -
, Z.; o N g . I35 I3
30°N > 2| so'N = : 3
& Y & 2 S g
e ':r“'-"" e : 0 £ 0 £
‘ >_, 22 b =
H5'N wﬁp Ly -3 G| es'N ae us'N 2
3
! 3
o
T 2 2
MO'N| 100 40 80km 4 0N it

4T5E 480°E 485E 490'E 495 °E

475 E

480°E 485 E 490E 495 E

475 E 480E 485E 490E 495E

ﬁLué

olgd

Wl crl o g w8b IS AT alS 2dg Cdler 5 0515 » Wlgi o (ooimrsS]

ol S
9 eoldl Ok bt WU Cov a5 ol alS pag Lk

S|

&l

b Jhad 0 (AL Gibg 9 (JLeis JIasS (0 g (@ 5l Juad 50 (LS by g JloSids sy (1L Jsob

Olssds JloSas sy
Olpeds i ooddl Ol yss
Folpl peee sl 51 SO claen Ll

Saw Lwly cpl o abbios 65978 el LS D p JoSis ST oLl plple ol w85 )13 Jlusias
B Gidg JluSiis ol s g TCL ol (1 Skee bl p o liwl JloSis ol ol g Lol
Colgs jo ol eolawl NOAA 3 AVHRR i g0 sleosls 51 Baa cpl & s (gl .ol 0090 o3l a4 (o

She b
S8 s Ghgmiws bl cpl jo p3l sl e jo (LS b aS Cunl cpl 5l (S amls aus )T Al JlaS e
ol aS aes o ol mls cl ;S lawes bl gble ST 0 LS ibe JlSis a5 5 sbay ol a8

O Slyis Wig) 523 5 8T 3 gy 0090 Oloj it 53 (aSLE (nl )3, Gloj 5 S gunasyy sleasss


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

N OL&ed 9 83y Sl | ... Hhtad BLS gy Sl pnti po Hw Sl (s bivdigy

g s JluSis g 5l b anily JluSas (V- V B1RAY Gl Jlo) (w090 090 glaml Jlo V& 5o bl
wad JlSes Gl gl Jle jo Ll el oogy by Lo ol jo conddl &l oss ans i 5l lid oS cnl 009y Jagie
S0 aSl b asly molidl JluSlis W, oo leas ccwl a8 $ 5 ol el IS Sl Gl S Slpla axei b
YA () an 5 ailale )y slaamdl b amls ) cosl oads has Vb ool L agals JluSes 4 31 sla L

ol olaes plesl ¥ F L PPANPA YT FAFXFOXY S VY (o b e 4 s SloSis oagyy

o).'l.mf e kJJ)jT f..u 9 w)l.o 544)95 6[.%0[.9 slo ul.m.a GDLS W}J QSILMJM ua_‘>l....4 (5'& )L.S) 65[5‘3 | 4.&;).)
2 el G151 Sl alS ibg JlocSas Ol s Ky, ailes S 4,25 1) 6 gaad sla JluSas lass ol
Oile,S (6,138 315l lid Wlgs e aS 04 o 0dplie 2L gy JlwSis o sioliEl slaais, o bl pl
(oo bl sloaidl b yiagh 5l jisu plall 3l sl Jle jo les iulidl oo Bl 5le 3L Jlade als 504 Sk
chw jo 2L b el laaig, sexs Slo JlauS e culys oyl JolS gldail VYAT ol &ily 5 VYAP
el azsls o8l bl jul s 50 (6 Keix jebay alS iie JluSis aslis a5 g sbay ol 6l A0 (5 lolixe

OF ) o OTAF  SLE ATAF (eoblioganl) aiS o anl 1) sl cpl o oL, Kagh Sos bt (ingh

O ol
ey ] don anli 8550 g5 (pl 5 Wlodgas Cule, code Giagh ol Lasil g ol 3 1, BN Jgol ot ss
(> See duw woly g3l Loyt imghs )15 a4y €50 DS Loyde e Y 48 osls (5)91@.?

P TVUPE TS WP SR PR ) RN IO SUNE SN D PSR VOWHNET Y KO W g T PP Wi
sl JSS @ Lo, anbobl 5l g pscies allie o o Baay s oS Liw
‘C)La‘ 56.:[.».: ‘_J).»..S 9 R 5&5,} r:L?u‘ J}‘).A 5 A_:)Lb.» ‘L}“’QB)" u;‘>‘).,a ‘d.al.:ul.al) ‘_gLo.&‘) sl Jﬁ‘ o..\.»...».:y
s s5leles 5 st
Alas gl g adllas (gt oyl o agh >l o oS jlis sl bl jglive sliwl :pgs cdiuy g
Alae sl g adlac « yrogh ooyl (iagh (2lb o &8 lin @alibl jslice oliwl pgu odiug g
Jedowisay s lasle ploxl daosls 918,85 5 ol plol dodsgas Sylwoslel g ans pow 9 p)lez ol sl
Alis i i At @bl 5 Sledbl yiwis 5 Jdo daools (5 )L]
&L ()l
Sl mdle o les dllie ol HBacg s bl 5 L
Sl o>


http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

1F+F Hlwol VY o lods oty 9 Connw Jlo LS/ pole 00,5 Oliini 4 il OA

Lo

‘LS)‘QJW] 9 b:).a 05; sw).‘m 9 d.u.b GLA.A ouSisls cd)bcﬁ)ﬁ ..\.w)‘ t_,’.wl...,..;)lf d.ol.:uL:L: ‘(L)‘M uLo.w‘ d)‘“)
ke olSils
)| oolaiwl l.t ul}w MP GILM&MA? QS’LAB J.».L?v (\YO‘V) Con> duw (59w g0 “5]& m,-"ﬁr“ £y “5"5)'“9)5"
OulitS s il o (lolsals slaasli 51 esliiul b JLucSas Linl ((VYAY) coge opinled fonye commle
by ol&ails ool ol Madlp
FV-0A ¥ Ol 5 g ol pwarge aldad ¢ loea ol

Ol o 00ls 75 o JluSias loj 5 (G @58 oy p OYAT) Lulis (o0)S t0 05 ¢ (2l yo ¢1S1 e ¢y9 5 (6 5m
FA-OY DY s oade 4,55 (GIS) L3I x> Sledlbl i 5l oolatul b ylosa

odiziw polal Sloj w3l (LS slaatls ielsd syl )l Jleses S e (VF) g oGyt
0aSCiils 505l immiw (il )T 6,l0 pands A, Wil w5 aslbl (Glaes oliwl : Sllllas 5,50)MODIS
b S oBiils oyl jas 09,8 waige

Al (BLST s 3l o35 2058 y50 dallla) Ll )5 paeks p coolidlon JlocKas 51 OYAF) | o Slé
ol ozl g0 53ul § &5 10 09,5 Sgl 0aSiails o psul ad, wid )| Wl IS ax 0 331 cys

30 g0 odiztiw pelal leolaiwl b JluSas il ((VFAY) slo 8 (S (s0g0mme tands ¢ ol g D (50,500 |18
VAV el s pniign i (32 Sl 150 90 aalllnn) St 3ol

ax ;0 by gl 4l bl cloes liwl ooddl Lyl o o JluSias 5 Sis slagasle obj,l (VYAR) soljl ( eblS
Lo ey olBzsls 0] cwdign 09,5 (55,5l 0aSiisls ¢ Li8a) ¢ (5,kol ad ;) )| cwliss IS

St oL (ol ) iled —05; (smlilys o JLacSis ez 5 el OVAD) 51 e gome
ol sl cwaige (il ol pwaige ady wd )l cwlid )5 aeli bl «BgS jle 0,y 00,5 g 00l sl o jlailil
2,5 s oSty ¢(g 3,5l ouSlisls

5 eles laasle b o] bls)l 5 cwlislss JlocSias S5 5 Glej Slis (O FT) a5 paiio tomaly 105
A= VY Y (S g0l o pae ading o yliw o 10 (slojlgale pglat g 5905l o jleolatul b alS idg Cunds
omdige 4y eyl ol )l iy bl eyloen e s O lie p JloSts b oy OYAF) ooes ol53 351

e o5l e jlanse g orbs golie 00SLisls (5 o ju] il S« cands lie
Aswathy, C., Srikanth, G., Haridas, N., (2014), Drought Monitoring and Assessment for Karur
District in Tamil Nadu Using Remote Sensing and GIS Techniques, 15 th Esri India User
Conferenceg,National Remote Sensing Centre.
Beaudin, 1., (2006), Potentiel de la télédétection pour le suivi et la caractérisation des conditions de
sécheresse en milieu méditerranéen, University LAVAL.

Das, S., Roy, C., Malini, S., (2013), Geospatial Assessment of Agricultural Drought(case study of
Bankura, weast Bengal), International Journal of Agricultural Science and Research, 1:1-28.
Dhawale, R., Paul, S. K., (2018), A Comparative Analysis of Drought Indices on Vegetation Through

Remote Sensing for Latur Region of India, Remote Sensing and Spatial Information Sciences, 5:
20-23.
Feng, G., (2014), Monitoring drought intensity in Illinois with a combined index, AM Degree of
Geography and Environmental Resources, In the Graduate School Southern Illinois University.
Hasanalibeyk, M., RomanKhan, M., Shahzada, A., (2020), Assessing Meteorological and
Agricultural Drought in Chitral Kabul River Basin Using Multiple Drought Indices. Journals
Remote Sensing. 9: 1417-1422.


https://www.semanticscholar.org/author/G.-Srikanth/40491166
http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html

[ Downloaded from system.khu.ac.ir on 2025-01-21 ]

[ DOI: 10.61186/jgs.25.77.23]

o4 OL&ed 9 83y Sl | ... Hhtad BLS gy Sl pnti po Hw Sl (s bivdigy

Kogan, F. N., (1997), Global Drought Watch from Space, National Oceanic and Atmospheric
Administration/National Environmental Satellite Data and Information Service, Camp Springs,
Maryland, 4:621-636.

Salakpi, F., (2021), Forecasting Vegetation Condition in Pastoral Communities for Disaster
Prevention, Ph.D degree of Philosophy, University of Sussex.

Seiler, R. A., kogan, F., Sullivan, J., (1998), AVHRR-based vegetation and temperature condition
indices for drought detection in Argentina, Advances in Space Research, 3: 481-484.

Tsiros, E., Spiliotopoulos, M., Dalezios, N.R., (1998), Use of NOAA/AVHRR-based vegetation
condition index(VCI) and temperature condition index(TCI) for drought monitoring in Thessaly,
Greece, Symposium on water resources management: risks and challenges for the 21st century.

Wang, F., Yang, H., Zhao,Y., Li, Z., Wu, J., (2018), Capability of Remotely Sensed Drought Indices
for Representing the Spatio—Temporal Variations of the Meteorological Droughts in the Yellow
River Basin, Journals Remote Sensing, 11: 1834-1844.

Yan, N., Wu, B,, K, Vijendra., Chang, S., Yang, L., (2016), A drought monitoring operational system
for China using satellite data: design and evaluation, Natural Hazards and Risk, 7: 264-277.


https://www.sciencedirect.com/journal/advances-in-space-research
http://dx.doi.org/10.61186/jgs.25.77.23
https://system.khu.ac.ir/jgs/article-1-4274-fa.html
http://www.tcpdf.org

