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Agricultural drought remains a fundamental challenge in arid and
semi-arid ecosystems such as the Jazmourian basin. This study was
conducted to comparatively evaluate the performance of four
advanced remote sensing indices (VHI, VDI, VSDI, and TVDI) for
monitoring agricultural drought in this region, with a specific
emphasis on their lagged response to precipitation. To this end,
MODIS satellite products and TRMM gridded precipitation data
were utilized over a 22-year period (2001-2022), focusing on the
critical month of April. The relationship between these indices and
six cumulative and non-cumulative precipitation scenarios was
assessed using Spearman’s rank correlation. The results revealed
that the Visible and Shortwave Infrared Drought Index (VSDI)
exhibited an exceptional correlation coefficient (p=0.90, p<0.01)
with the two-month cumulative precipitation (March and April),
demonstrating superior monitoring capability due to its
simultaneous sensitivity to soil and vegetation moisture.
Subsequently, the Vegetation Drought Index (VDI) ranked second
by effectively reflecting longer-term moisture memory (p=0.81 for
four-month precipitation). In contrast, the Temperature Vegetation
Dryness Index (TVDI) showed no significant correlation with any
precipitation scenarios due to its instantaneous thermal nature,
rendering it an ineffective tool for this specific purpose. Based on
the findings, the implementation of VSDI as the primary operational
core, supported by VDI as a supplementary index, is strongly
recommended for establishing agricultural drought early warning
systems in southeastern Iran.

Cite this article: Rezaie, J., Jalali, M., Asakereh, H., Mahmoudi, P., Darnd, M. (2026). A
Comparative Assessment of Remote Sensing Indices for Monitoring Agricultural Drought
in the Jazmourian Basin Focusing on Lagged Response to Precipitation. Journal of the
Climate Change research, 7 (27), 1-23.

@ ®) ©The author(s)

Publisher: Golestan University
DOI: 10.30488/ccr.2026.582826.1336



https://ccr.gu.ac.ir/?_action=article&au=1566690&_au=jabar++Rezaie&lang=en
https://ccr.gu.ac.ir/?_action=article&au=801962&_au=Masoud++Jalali&lang=en
https://ccr.gu.ac.ir/?_action=article&au=1347747&_au=Hossein++Asakereh&lang=en
https://ccr.gu.ac.ir/?_action=article&au=1567494&_au=Peyman++Mahmoudi&lang=en
https://doi.org/10.30488/ccr.2026.582826.1336

eﬁsn'q

Sk

)
$)
lsls & ‘:\"\

o

Sl 9 0l Ol s S iRy 4w \ \\.,’
ObdS o il code dolidad n ﬂ

VY ol [ 1608 o biuali [ i 3 Comny Jrsabiono 0 ylous i Jls | s I

S39US (FLSis sl 30 599 i i S S (1) Andai (L)
DL 4 S Ul 355, b b 903l 3 9T 49>

P01 sozmo T (53500 o < 0,5 s s (I Sgrn L i) sl
jabarrazaie@znu.ac.ir :adbll, «)| ! clos; ylom; olStils  Slusl pole 0aSitils Ldl i 05,5 (5 55 (ggmmtdls (gt OM,;)‘
Mjalali@znu.ac.ir :asbll; ol ol clonsy olKazsls ¢ Sl pole ouSizls Ll i 05,5 Lokeul T
asakereh@znu.ac.ir :asbll, oyl oyl colos olSzls Sl pole 0aSizils Ll iz og 5 obiwl ©
p_mahmoudi@gep.ush.ac.ifiakll )l sl coylimssls 5 o olEzils o oo (31, 4y 3 Ll i 00Stils ¢ samebs 5L3l 32 09,5 JLozils |
M.darand@UOK.ac.ir :asbll, ol o oyliws S olKiils ¢ oanabs qolin 0aSails o ulitlyn 5 ol 05,5 sl ©

LR Al OleMb|
Abgm I SLisd e g Sid slapiunwsST ol sl 2l 5l 65,0las JluSas :lio g9
eole JolS” allis

byt 2l ez @LLS el )l Baa b ol raghy ol 0l jseile
oSt U wailare o) JLaSis il o (TVDI 3 VSDI VDI VHI g0 51 i
5 MODIS slo)lsals o¥game 5l jylita i ot ol (350 @ ba )T 655 gl
oo gl (Yo YT 5 Yoo 1)l Y 050 Sy b TRMM 5, oo aisaSads slaools
3 ezt 5 (gme28 )k gl Gied b o ezl bL3 | ags 5 eolazal sl (Sl
FSis Condg (a3l a5 ol (i gl (ool e (Se 09051 G5k
o 4o Ced (P < 0.01 p = 0.90) bl Sion o0 <3 LVSDI S5
o=l S amo e (lis JLSes il o ) oS G 5L ‘U”)ﬁi 5 b)) anlegd ez
VDI (5Lt )] 51 ey <l oS 5 S Cashs, 45 ] lojad ol 31 56 ol
S8 pge ol o (aole oz )L sl p = 0.81) goasaily gugh, alidl> QUL Jds

ot 4SS g glataxd 5 (> comle o & TVDI ol blde jo 08,5
Loa Bl wlwl ,o0s ol ol 5L gl g olas ylias o)L slags bw b (s lobns
Sl Cgm JoSe adli lexeas VDI g Lol 5l lgieas VSDI asLs 5l solazu!

23,5 oo sl Usd ol pl 5,8 wg 4o JSis mm Jlais sboable

VEC O/ Y/ rdl o o b
VE-O 0TS 6 K550 b
VEO/ BN i )l

1goals sbeojly
SHes Jses
9% 3| Gromis
VSDI a5l
S 65 el
Olgeslr ads>
TRMM o lsals

ehS reday S5l (VF 2 0) ez wls ¢lons (95050 f > 0,5l Dgrun ( Dl ¢l olo, :alcw!
(0l 4 6B el 3,505, L pbygeslr npl ads> (65,9laS JLSas ik 50 590 5l o slagasls
A=YV (Y)Y olse g O Ol ass slajiagh a5

S oKl 1l
LYM}J@

DOI: 10.30488/ccr.2026.582826.1336



https://doi.org/10.30488/ccr.2026.582826.1336

y

e T 6[&&5% ‘SQJ)U ‘5“-*-‘-[4’ gs!L’.j)‘

b slecosgase Lol wsm 059> ol jo D
oy Al @ Cosla 5 YU glapSTs o el
drwgi 4, onie Cgdgase ol ol las 1) S
L aS oo 8 55 slaasls | o Jus
P i slos 5 ALS gy SN 5l
o Sl S e8ly s pg—ad Al o (o (LST)
)l (Sasb,

Sz @Bl angi sle asls ol ole
S Jomiliy o yele 45 W5 )ls 092y (sulS” et la
Bolio 5 golr il alllas S 4o i
FOWEERC PCEIE S B PO IS JRUURR IR 8
ol (VHD ol gy s sl
G i by G353 5 a8 Sl (21490) GlSS
Sl 53 0981 g Sl gl Les g ool S dgy
) og2 2D obd 5 ez oz 5l e LU
5ol Y18 (LlSen 5 o) ool 05,5 @l
ey JlaSas asli pgs (Y10 () Lson
SLSes 5 Gl lawgs a5 ol (VD) ¥ oS
g o yme VHI assly sl Ko Hlge 4 (V1Y)
s NDVI (e 65k (st (Ko )] oo
T R ool JlaSis atlh pgn Cles
GV Y o San 5 S515) (VSDD* 550 5 olisS
a8 gole sloasil 5l g, Fe, g L a s el
g ool plias S Cush; 4 G 65V ol
S O 6 oz 5 Wl 5o (Slidllas o
ol Ll 5 ol s 3155 &, sl asla
5 cdsaaw) (TVDD ' alS idg-les Sis
laii o8 ilie slab a5 aS (YooY o) Son
8o S Cagby 05915 50 g oaus ool Ly oLS-Leo
(Yo ¥ e g Sil) 308 VU

o olml B stz 50 Glyseslr pl ade>
925 L pimnsST ;- TouiSd 5 (S plge
ke 2L () 903 sl a2 L5
ol Ll abex (pl j0 s Ao (380 940

5. Land Surface Temperature

6. Vegetation Health Index

7. Vegetation Drought Index

8. Visible and Shortwave Infrared Drought Index
9. Temperature Vegetation Dryness Index
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1. Moisture Adequacy Index

2. Deviation of Moisture Adequacy Index
3. Crop Moisture Index

4. Normalized Difference Vegetation Index
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5. Tropical Rainfall Measuring Mission
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1. Standardized Precipitation Index

2. China Z-Index

3. Normalized Difference Water Index

4. Modified Normalized Difference Water Index
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