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Widespread and frequent droughts in recent decades in Khuzestan province have
emerged as a significant challenge for the region. The application of remote
sensing products for the temporal and spatial monitoring of drought can play a
pivotal role in managing this risk and mitigating its detrimental effects. The
primary objective of this research is to develop a remote sensing index for the
temporal and spatial monitoring of drought in Khuzestan province and to validate
it using meteorological drought indices derived from station data. This study
utilizes the vegetation products (MOD13C2) and land surface temperature
products (MOD11C3) from the MODIS sensor to create a drought index based on
vegetation, referred to as the Vegetation Health Index (VHI). The Standardized
Precipitation Index (SPI), which is derived from rainfall data collected at
meteorological stations during the statistical period from 2000 to 2012, was
employed to evaluate and quantify this index. The comparison between the VHI
drought index and the three-month SPI meteorological drought index values
revealed a significant correlation ranging from 0.68 to 0.75. The identification of
four years characterized by widespread and relatively severe drought in Khuzestan
province—specifically 2000, 2005, 2012, and 2015—demonstrated that the
spatial distribution patterns of meteorological drought and VVHI indicated that the
northern regions of the province generally experienced mild to moderate droughts,
while the southern regions were predominantly affected by moderate to severe
droughts. A spatial correlation matrix, based on 2,500 pixels with dimensions of
5x5 km encompassing VHI and SPI values for the selected drought years,
indicated a significant spatial correlation between the two indices. During the
widespread drought of 2000, the correlation between the VHI and SPI indices at
the provincial level was 0.47; in 2005, it was 0.35; in 2012, it was 0.42; and in
2015, it was 0.40. These correlation values were statistically significant at the 0.95
confidence level (P-value = 0.05). Consequently, the drought index derived from
vegetation cover and surface temperature products from the MODIS sensor
effectively elucidates the intensity and spatial distribution patterns of drought,
both in terms of temporal trends and spatial distribution.
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Introduction

Currently, high spatial resolution and regularly acquired satellite remote sensing data enable
accurate and timely monitoring of drought conditions on the Earth's surface. The utilization
of these data presents several advantages over traditional methodologies, including increased
sampling points, broader geographical coverage, higher temporal resolution, and reduced
costs. When integrated with data from meteorological stations, remote sensing sources can
serve as a Vvaluable tool in the spatiotemporal monitoring of drought, particularly in
agricultural contexts. Such data facilitate the assessment of water deficits experienced by a
region due to drought conditions in comparison to long-term averages. In this context, the
Vegetation Health Index (VHI) is recognized as a reliable remote sensing indicator for
monitoring agricultural droughts. This index is derived from the integration of two
vegetation cover indices, the Vegetation Condition Index (VCI) and the Land Surface
Temperature Index (TCI), enabling the evaluation of plant health in relation to water stress.
Research has demonstrated that the VHI can effectively simulate agricultural droughts and
exhibits a strong correlation with meteorological indices such as the Standardized
Precipitation Index (SPI).

Satellite remote sensing data, characterized by high spatial resolution and regular temporal
coverage, currently facilitate precise and timely monitoring of drought conditions. The
application of these data presents several advantages over traditional methodologies,
including increased sampling density, broader geographic coverage, enhanced temporal
resolution, and reduced costs. These remote sensing resources, when integrated with
meteorological station data, serve as a valuable tool for the spatio-temporal monitoring of
agricultural droughts. Through these data, it becomes feasible to quantify the water deficit
attributable to drought conditions in a region, relative to long-term averages. In this context,
the Vegetation Health Index (VHI) emerges as a reliable remote sensing indicator for
assessing agricultural droughts. The VVHI is derived from the combination of two vegetation
cover indices: the Vegetation Condition Index (VCI) and the Temperature Condition Index
(TCI), and effectively reflects the health status of plants under water stress. Research has
demonstrated that the VHI can accurately simulate agricultural droughts and exhibits a
strong correlation with meteorological indices such as the Standardized Precipitation Index
(SPI). For instance, a study conducted in the Bavarian region indicated a significant
correlation between VHI, soil moisture anomalies, and crop yields. Ultimately, the
integration of satellite remote sensing data with meteorological station information can
constitute a robust framework for monitoring and managing agricultural droughts. This
approach is particularly effective for predicting and mitigating the impacts of drought,
especially in arid and semi-arid regions such as Khuzestan Province, where rainfed
agriculture predominates.

Materials and Methods

- Data Utilized

This study utilized MODIS satellite data, specifically focusing on vegetation cover products
(MOD13C2) and land surface temperature data (MOD11C3), covering the period from 2000
to 2012.

- Indices Employed
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Vegetation Health Index (VHI): The VHI integrates the vegetation cover index, represented
by the Normalized Difference Vegetation Index (NDVI), and the temperature index,
represented by Land Surface Temperature (LST). This index serves as a critical tool for
monitoring agricultural and meteorological droughts. Standardized Precipitation Index
(SPI): The SPI is derived from station-based precipitation data and is employed to assess
meteorological droughts across various temporal scales.

- Analytical Methodology

The VHI was computed using MODIS data and subsequently compared to the SPI at a
quarterly temporal scale. To evaluate the spatial correlation between these two indices, a
correlation matrix was constructed utilizing a sample of 2,500 pixels, each with dimensions
of 5x5 km.

Results and Discussion

The analyses revealed a significant correlation between the Vegetation Health Index (VHI)
and the Standardized Precipitation Index (SPI), with correlation coefficients ranging from
0.68 to 0.75. The years 2000, 2005, 2012, and 2015 were identified as periods characterized
by widespread and relatively severe drought conditions. The spatial distribution of drought
indicated that the northern regions of the province predominantly experienced mild to
moderate droughts, whereas the southern regions were subjected to moderate to severe
droughts. Furthermore, the spatial correlation matrix analysis indicated that during the
aforementioned years, the correlations between the VHI and SPI indices were 0.47, 0.35,
0.42, and 0.40, respectively, all of which were statistically significant at the 95% confidence
level.

Conclusion

In recent years, Khuzestan Province has encountered significant climatic and environmental
challenges, despite its considerable agricultural potential and abundant water resources. The
province has been adversely affected by persistent droughts, diminished rainfall, increased
evaporation rates, and inadequate management of water resources. These factors have
contributed to a decline in agricultural production, rural depopulation, and detrimental
impacts on local ecosystems. To address these issues, the application of Moderate Resolution

Imaging Spectroradiometer (MODIS) satellite data, along with drought indices such as the
Vegetation Health Index (VHI) and the Standardized Precipitation Index (SPI), has been
employed for monitoring and assessing drought conditions in Khuzestan Province. Research
indicates a strong correlation between these indices, particularly evident in the years 2000,
2005, 2012, and 2015, where the correlation coefficients between VHI and SPI ranged from
approximately 0.42 to 0.47. By identifying periods of severe drought and examining their

spatial-temporal patterns, this methodology enables effective monitoring of drought severity
and distribution. Such insights are crucial for enhancing water resource management and
agricultural strategies, particularly in the context of ongoing climate change and the
reduction of available water resources.


http://dx.doi.org/10.61882/jgs.25.79.13
https://jgs.khu.ac.ir/article-1-4220-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.13]

Q »,
Lo laopalels o) Bo laaio)
mM-mu:‘g/:al/_t_c rrr.\_vvrf:as‘(g_tp

hittps://jgs.khw.ac.ir/

(_ﬁ:’i.nz‘:

(obiuwiss sl (59590 Axlao) 9l shmins oS 31 oolitasl  Jukiis 150 o vy

Sagosiantd y phaz o polS "0 3l ok o5 Bl LS, (g 0
Daneshnassiril351@gmail.com :aeblly .ol p! ¢ jlanl « goMuwl 8151 olKiils Ly 09,8 cwbiblgn g o (65555 (gozmitils )
Ol 2l ol R oMl S13T ol&iils cliizn g pole anlg (Ldl yixr 09,5 JLeiils ¢ Jgiumo o g5 ¥
Bornareza@yahoo.com :4ebb |,
Manijeh2002@yah00.com :asblly .yl «3lgal « coduwl 3137 olEiils Lidl i 09,8 Jb bl .Y
jalan Sultan Yahya «,gme¥alleS (s lo (559L8 oliils « ¢ gom ) (5 Il g Cwoglin ((pali- 6o (5,9L8 Mhodlirn dwgo .F
(5P (59U ol (15 s Hbo (5y9ld Modlim dumwgo «odlga I g pinn 9 ST 35 50 — . yeme¥allsS Petra
space.kamran@gmail.com ,sxe¥alleS jalan Sultan Yahya Petra «ygmo¥ allgS

oo Ao oleMb|
G 3 (S @ o plwjes bl jo 3l gbans (b 1S5 n g 1518 gy Jlusis o g9
owl Glp 699l sl &Iyl Gudxd (pl owlel Bus .canl oalls law! (ol bWl tghy alie
s Ly 1 ooliswl b o ammwsliel g obwjes ol maw j0 Jlusis S5 Sbj
(MOD13C2) LS gy @Y guamo 3l odlaiw! b 1usl .ol (B | cwlislgp Jlusis by b
5 o s a3l wdgi 4 pludl IMODIS suizeis (MOD11C3) (oo zebaw sl 9 IRSAVARVAL!
el ol (i liel 9 (23l 6l o0 ,8 VHI alS oot (p5li pU &y (2L idigy 16595k gLl
—Yooo ‘S)LJ 0390 b B! b sl g Suuo oS SPI wobllgy Jlslis s VE-Y/ANS
wbublgd ISl asldh wolio b VHI JluSis as L du lio .o odliiuwl 399 (YoYe ‘s &b
CaoSlo b Jlw F o lalil b .0gs + /YO B +/FA s (6,10 Sro (Sownod 929 ,S5Ly adlo aw SPI ASAVAATAR
a5 (SP1 g VHI (a5Ls 95 b bl ) oyliw a5 ¢yl gedans 50 oy s s g 55158  JLaSeins Ll b
SaSins g lboilgd Jlascins oLas 2595 59501 g0 F+1B FIY Yeud Yore lalo Jolis IARAEAATAM

i ol IS 555 il o o i Logas o5 391 T Kby (A psbar VHI als | kT pLassl &6
e ile Wlody Wad b lagio @loJlusis 5550 logas ogix slagicy 3 buwgio b AR
SPI s VHI polic Jolis a5 g pioghs 00 olasl b Sy YO+e sloi v Lo (2 bdd Sowarod

29590 (e Lh 95 (e (5,0 R0 (LA (Smaod 3929 Lo idgr JLuSis oo gl Jle

SPI g VHI Jlusis (a5l 93 oyl j95 bl geaws j3 (Fooo Jlu 5158 Jlusllis 50 .aivg o3lganls
20 Y Jlo 53 9 +[FY plys FIY Jlos 50 9 +/¥D yolyp Yool Jloo 53 9 o/ FY plyy  Kirod i
0581 I3 sz (P_value=0.05) +/a8 Lol g 18 (Sivwsod yolio opf wisls (yLis +/F+ MODIS suiocs
ouzias (0 b (5lod 3 (ALS gy Y guaze 1 e (JuSlis (a3l elusl il el | G SPE ests
9 D Lad @597 Bl 5l o 5 Sloj 5w B 5l 0 Jgud S © 90 4 wilgi 0 MODIS i35 i

S DT 1) ISl 29595 59!

Slsis S Sley il (O F) o] 10lS 6 gaanld jgy 1ar g ¢ 0 (O by aeb 05uie Lo,y Ly ¢ NS ¢ (6 a0 bS]
NOY-VER ((YR) YO (lawjor liwl (6950 dslllas) 4903 shomw SLaST 5 oolawl b

http://dx.doi.org/10.61882/jgs.25.79.13
() OS sy © OIS omyle> olKasls 1,8k

BY NC



mailto:Manijeh2002@yahoo.com
https://orcid.org/0000-0003-2699-4456
http://dx.doi.org/10.61882/jgs.25.79.13
https://jgs.khu.ac.ir/article-1-4220-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.13]

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i \oF

doudio
Saijolulden o) glos muS g_:lf.)l.a Olpl 5o eod8l Dl s Lol g ones Dl pallys 51 S lgicas JLuSas 039
Sz SIS S 5 (65185055 s lneld «s)labl wiely 5l el (65,5laS Aine) 50 wZesl 03,5 3l ansl>
$5,9laS DY game adgh slacdad 5| (G (pliwjer liwl alex 515588 08 Cgx Al @ az g b cal 5 usele
5 aibaio olatil 4y oo e ol o |y gz 55 B Sl las Wil o JaSis 5 bk BVl bl 130 il {58 4o
Sled 4y (55,5laS Bl 5l 5585 lagliwl n oadsbp 5 (o Glwjss pliel iS5y 1525 J5 (238 ol 4 o0
Slgi e diey )0 Gliwje pliwl y 3 Jlo 0 (b )0 ghysliS slex &jlhg G315 elel p aS(g b g o
L) 5,5l ¥ game Sladsi Cands a; (Lo jo (£l (25 Jgame o5 Goebee VO BT (1) (55,58 ©Y game
adly JLis 4wl oo |y pliwl (ol (6,0, Ol posd ap0td wig; ooyl jom Gliwl pudie (65,5laS opl el ails
AVl 5 0lig L) wal

Gl I s g0 4y o ol Lylyl b oS (glalanly (ga g i LI LS 4 (65,0liS i
& 55,98 SYgame 3 Slae p 5k Jlogil (A6 2T slois 005 o e JSas 5 oldl i 5l AL
65y slo JLSas a8 s ool S pame ¥l 8,She ;3 gz 55 B Sllugs 5 aLhS 56 oz g5 b &g
3y 9 3 Gk 5l ol )0 5 O sl Gle Jolis 053,55 o8 4 ilp 45 wilbige SIS Cush ) 39:0F Az
(VAT 1Yo 5 o) ] e 3529

Gl S 0 ady) dibate Jpgb) 05030 (Sl 90 (o alold [0 a5 Wl ge 052y 4 Gloj (65,5laS JluSlas
S 3305 b 3 i i1 5 Ypms vy ol 1255 EaliS 0 5 oo (oL 5 (53,95 SYyamn (ke o
Sy g o5 sl o (shihal a1 I i gl o5 a3 5 (ST JLS5) iy, 4t 4385 sl s,
€5 el 5N il weo o0 7 (57 (JLeSiZ) 0095 (5,05 g e Sl Cugh) 85500 Gl (e 4 06 S
SO el aS ey (xhaw 4 (65,5laS SV gaze gl SB s BB Cugb, 45 wa3 00 (59, Sloj JLSis
Ao AT 5o Sales 50 OV Y N oS 5 TlesSToen) 09,5 Jpame adsi Gliee 5, 2 skoks I3l g olS
6 5 0635l & duly (gl ol colazdl & )05 LialS 5l el & lee a5 JlaSiis elozz o oolazil clovsly
o il Koo eloizl wlas plo g b gl )0 (ondd 4l il gl Gbo)lsils ©p2los (it Gl IS 598
b sl ol iy e S sl 0 (55,5LS L a5 iblie o JaSis gladolsy oot 5| 52 55
S g (s Sl Gl (Rl (ol 8l alidee OMSw 590 sl (aeme Lulpd (alS gy alS
el o930 o0k 5 Coeal 5 aLS adg 59y » JuSiis SIS bl el (ol 2 S9d oo wrl S g Jam 592
VY ATAY (Ggmgepe) 09 ga ,alls 2,05 Sjgo 4 o alS (ibsy (59 » (JluSiis oasy L]

IS hie o2 5 03 Jad o2 el glsp g o St il 50 penmsST Sl el Sl (15 (LS By
T AS) 05,10 )15 ol D 3l o D & g e 00el LS gy (2l o LS 50 oS aLS g
A ey gl YL S SIS S,08 b g plaie jsboas Slojlgale pslar ol b o (VY Ve ol
S gy 4 Camd g3l stomiw 5l oolawl (sblse 5l ausS pal,d 1) olad S0 s g olas Loyl 8 ales oo g Wigd oo
o Lol oS sanze g SVL (Sloy SESE ©D)a8 Fapy Gide gl (618 piged LU Al 4 Ol oo s omlidlse
LYYY XAV L) o5

1. Woli

2, Sivakumar
3, Thenkabail
4, Wylie


http://dx.doi.org/10.61882/jgs.25.79.13
https://jgs.khu.ac.ir/article-1-4220-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.13]

OV Oh8e 9 Gma | ...ooliiw/ b JuKiias S0 Jiloj il

bion Sl Olgieds 0l oo caiind 51095 50 (Sloj 5 SIS w93 Slac bl sl a5 lolgale 5955 o slaosls
sloosls JUS ;5 (5935l tamin @l (ulaled Wl (285 65,0l 95 5l Logas JloSas Sloy — Sl (b 5o
5904 9 380 BT 5l o aims oo Cawd |y JloSis olas 5 5ds Sl Sbej sial cublB cwlislse oK
FloSis alaulsay o o168 e lgie 98 alisee 3blie jo ()] chnd 5 Dad 5 JleSis olad 6 |
63353 s loools g alKEunl (glaosls ol 5l olitasl b ol od Jass ablaie y owaily aSilis &) e
sloasls ) aie Suntx dilate JLSas VHI 5 SPI il jskiie 4 (V) F) o Ked 58 2 S gs e dealona
ool Yo VY B Y+ (gla o Jobo ) Lmoge boizxiw pslas GV jglas NOAA-AVHRR _asls s NDVI
KLY

sdas j5bas YoOY 5 Y1) Voo glaJlo 1o Stz o st JaSiis Ll aS ol olis aallbe ol b
terd (Swaad SPI a3l g NDVI 5 g0l (Saan a5 olo Lis SPI bl yozman ol aisls 042
ohlSes 5 LayT i o cslio JaSis il dnlllae gl |, Wb ls ol a5 ol o525 SP1 asls sVHI oy
&stel 090 (b BV o 5,k (Al (aslis 5 adge gl jl ookl b JLuSas g dy g3y, (V+15)
RESINUR FRVAR Jp

solie (rizmen ans L 1) (JLSis oapay 4 (aLS by gul Wi e o3 4 ezl Gl ol plis mbs
ot 5 S 45 3 5l gl b dsliio (SPED) oah ol a5 5y —Lbok el b asls o
Sibyy atli) (alS (g 5 JLSas o Byl cwyp 58 (VA Pl Sen 5 Sl 0 )ls 0925 (oLt 50 50
Ny 42 ol 4y 8 sl ()b - 3,05 5 puses el sl eolatul L Y\ Y-VAAY 0,00 (b > ;0 (NDVI alS
(oo Y mhaw o] rals cde 4y S & jgods g osg lug oo adllaes g0 Sglite sla Jls )0 NDVI asls oS
s 3575 (Ml (Koo 3 ol il 5 AL sy AL o 5 a0 e 0l il sl ol

L s Slae i) an b alitla JLSES Al 5 oy sy (TT) ofSas 5 gyl ol
2 owbidlge JlSas 5 o)las o e85l i ool 3yl (Fai)l slassls 5l eolaul b 5 (SP) (3,b o lastes!
g 00 arogi (a3l on e plyie 4 SPL (asls a5 wia ) aoe ool 4 5 2isls planil o5 )0 (yg5le] adlaie
5 SPI Ligs ot asls Lmpeds JLaSas mlBs o dlal, 5 0,00 oo bbiasli Ko wlidlss Sl ool
Al ge ey daly SO wes o 7y 2o Ll jo a5 e adgi talS

Slocs 3t 5l oslital b ol Gadyy » of ;b JUSas Gl adllls & (0799) ollSen 5 500595 &)
30 JluSis sl jazlis gamaiy a5 ol Hlis ol Sl Y F LAY o Jlo jo 05 oliwl ;o 5905l o
SKat gl gl el 4151 5 s LS Candg 40 03 ol Yo VYo A 9 1988Y e oo T ol Lo
Wiz 5 jhader Gblie sl das sla JSoar ol plis JluSis slaasli Loy bl bz ol S slo il
Wlabls JuS iz @ s 1y 6 g 3l (208 DL 5 el Blio 5 CuBlS a0 sla Kz 5 n i 510 s

St ol slaosls § sl b oS ity 1 I il aliy, adlle & (ITOA) ol Som 5 01,55
G sre 3 (688 (S a5 ol lid gl aiB oy oliile S liwl ;o MODIS suizus pslas SINTERIM
aion ) e gloo,0 510 925 (6,5 aw ;o NDVI ales g INTERIM glacols S )b ol sy
EDI g NDVI (o Svod Lol o ooliiwl (EDI) Y 550 JuSis asls aulxe o olS idig b Siwoon
sl ads> o JuSis o alS (b Sluei (il adlas 4 (17A7) (ege 05 e oo )5 aw o
sl s 10 092 g0 laolKis] soles jo aS ol lis adlllas pl s .csls,, MODIS jglas 5l ooliiwl b 504,0

5. Mukherjee
6, Jiang et al
7. Effective Drought Index


http://dx.doi.org/10.61882/jgs.25.79.13
https://jgs.khu.ac.ir/article-1-4220-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.13]

V1FeF Gliwj VA oplads iy 9 Comnws Sl (bt pole (50,00 Clidad 4y pui YOA

YOVF 5 Y000 clalo o cpaizand ool o0log, dyad b cinds JUuSiss Yo Y g YooV (Yool (Yool (Yoo
Yool Y10 lo b b olidlon oSl (sl SPI Lasls dal o al oolidl 3lisl aibaze 1o Il o0
Jboy asls jueliw «ewsST ST slaole ;o MODIS jlsuis 418 5 glas (bl 5 o al> 0 10 5 300 ,5 diwlre
b 3 BlE g g coliilgn slaasli o Sianed s A8 drslne NDVI _alS ig MMiS] o
039, ol jo 1y Siwoar oy i NDVI (a3l ols lis ol ob a8 5 5 g e slaJlo sl syl 090
ol ails JLSis Ol s 4 Cas

loosls olal p cilizee gloasls 3l oolital b (3,5l JLuSiis il bl & OFc ) o5es 5 s
239310 dylad 4570l LS alllas (nl gl Wi ls yy degl a4zl po susul 059> 160,90 anlllas 903l Somiw 5 S
O e g p5 45 (6 55k ciel Y555 (65 5laS (LS gl 5 e (SasSTy 0500 0 og o
Gaa bl oo SPI _uliilse asls b asls ol slly soims oylis a5 awl caws 4y /A% 1, SPI g VHI 4l
ol ol lwser sl mhaw 5o JlSis S Sy (b lr 995l pRamn (a3l S al)] G ol (ol
eolitlon JSas a5ls oy 5 055 s MODIS eaizmins alS Libey c¥same p oiis JluSis asls
D9 g0 (bl (Al sla il (e

aslllans g0 diliio

5958 bl fn 3Gl 5l (S ame Slbbre Bl jlaS conl Gl sos bl Guisd opl axlllaes j90 ConBye
odls olaiBl oz a1, jaiS Coluw 5l oo )s T ogas LSe odo PIO dg0  soluo b liul (il 05, o0 jlos 4
] 919 (O OMSis L’ x_;l é)L».A Ll )‘ Jbu&)o 9 03¢ )9..»5 Lgl.tbul.».w‘ L)J)JA—JT).’ )‘ é.: L)L"“" L))‘ ]
5 polio «(55,3lieS SV gamme o Slae ;o ol e dluds & jg0 4 g Ol lie CanS 10 08 9 CeiS 10 b Ot
Aog> Cawd by idu @l jo bl plaSol g az o5 Lol obs, LB e jed slon cobS (65, Jll glaasii
slaisy aiyls Gl (ol (xbaes OF glie )0 (x F BB 15 (o 515 Aty 50 D)L Slaw, wesl (o )ST5 5]
a5 I 55 wilise 59y Cadgazme b ol wlio (285 Blad 5l g el Jlsen 5 el ) o5 Gl 5550 5 08 51 g
)l oglis e Yoo BVBe Sl Gl elis )l ooy egiie S50 5 shls liwl 58 Jled 5 (Brb slaise

33°0'0"N

40°0'0"N

32°0'0"N
35°0°0"N

31°0°0"N
30°00°N

.
=
3
£ =
g 0 200 400 800
03 1K
45°0'0"E 50°0'0"E 55°0'0"E 60°0°0"E

48°0'0"E 49°0'0"E 50°0'0"E

axdllaod ygo dibiio CauxBgo (1) JSCB


http://dx.doi.org/10.61882/jgs.25.79.13
https://jgs.khu.ac.ir/article-1-4220-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.13]

04 Oh8e 9 Gma | ...ooliiw/ b JuKiias S0 Jiloj il

OB gy g esld
odizmiw (6,995l i S g 4 by e sbdosls Jol atws .ol colaiwl ool atws g0 3l S ebbay Gudod cpl jo
g sl ailale wlie 1o Ve mhaw slod 94 alS ide e MODIS suizins Jgame 9o .ol MODIS
ol a4 MODIS ol Vgame oL 51 esls ol L elF pbe  JlSis sl
255 pmns SIS Wosls ! 05 o 33 HDF il e alids sloosls cw 8 L /https://modis.gsfc.nasa.gov
wiloats Product b Jpame 4 o 5 43,5 & j90 ool (59, Gojlo alo e G aSiul dy az g b 5 005 Jlomsgins
S5k S 55 ol ol 4l & 5 L 5,05 18585 5 S gl 5 skt 8l Sl 4 (5305 130
Jyame 95 3l pgai ¥ Jlu yo sl 13 el as § 18 H22V05 (5 5gas Soly oy MODIS suioeins (5,00 5 gl
0 3 498 ey slole ailale (2 Sle Y game ©)j90 4 pglal (ol wd 33T e s sled 5 (LS bg
Joame VYo olass Yo VeVeoo gilolojg0 b ggome ;0.050,5 33 Jlo,o (Gl 5 liws cjubi= Jad an suisles)
Vo) Ko b (LS le g owe) gl led Jpazme 1 Jlu 52) 08 33 e mhaw sles 5 (BLS i
)9 o s (Al Gl (slaoold Gl (e (oulilye JLSis (At ol (gl %8 b 31 (alls

20,5 oolatwl (idg S i (g kel 0,98 o A oyl ;e bl S g slolKun] (glp YooYV e

Gz 50 ooliiwlo g0 sesls (V) Jgus

Slasi b dols)) Jyazo pbi okl 8590 aS g odls ol
J S FeskS 0 MOD11C3  Y-Y.-Y:.- MODIS-web  (ne) gl sboo
s e Fasks 0 MOD13C2 ~ Y+¥:-Y:-- MODIS-web LS by,

wlale uliie - alSis) Veveo¥eoo o ulals glojle sl 3l

MODIS suiziw &Y gamo p (o (BLS Sy (Jaiss (p3Ls ol s

LST) oo o sbod 5 NDVD (ol (2digy Jgame 99 bl 3855 (5o s5pliS Jlsias a3la
(VoY) Ve P 5en o1 (o)1) VHIO alS el asls 4 a5 alS JLSas jasls ol (ol odizein
P S 8 Gl a3l pl el oad a3 )5 IS 03 (65)5laS IS (asls Glgieds @ly 5o enl By yne
adss slp jasls ol 5l e o Caws 4 LST g NDVI a3l g0 ulily olS 0l 0,50 b o ol ide
¥ b MODIS oo alS JlSas asls o aalgs soliiul Lad &)go 4 65,5la8 JlSes sloasis
MODI13C2 al5 g Joame jl oolatwl L '(VCI) alS cansy jasls Jgl o5 50 0l valss sly! Lol o8
() alal, 59 oo 4l

(NDVI— NDV.{mm]
NDVI_ .. — NDVI ..

VCI =100 X

g oo duloe YoV oY oo Lg)LoT o)5o‘slos)uiijﬁom alayly ol o as

8, Vegetation Index

9. Land Surface Temperature (LST)
10, Vegetation Helath Index(VHI)

1, Karnieli

12, VVegetation Condition Index(VCl)
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13, Temperature Condition Index(TCI)
14, http://ons.ana.gob.pe:8080/maproom/Monitoring/NDVI/VHI.htmI?Set-Language=en
15, Standard Precipitation Index (SPI)
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