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5- Land Surface Temperature
7-Tropical Rainfall Measuring Mission
9- Drought Severity Index

3- Vegetation Health Index
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) S olyie 4 NDVI jasls il o 2S5 Sy, |l
bl pidy o815 Olie o slepadls il
5 005 jey8 ygdle cads ulSl OMiA] Cond ) ool
el g 293 Job (1) datl) ST 58 b

g o (IS il Y B =Y o polde

NIR-Red

NDVI= R Red

Red § o5 joyd yeole b LulSsl NIR (] 5 o
NDVI u.ol) )J.)lio qulaun AT )4).9 .\Jl.s u»&u]
Wl By g cod SB g dwle jl 6 (5265 5 1Y)
lo)lj @ig: g balsale Sl (+/¥=/¥) ol lawgie jolio

GBS g
sl asls alidg Sy o g dbul jslaie o
uaiwe MODIS oot polas LST g NDVI aLS
& a5 (59,5 (ladsweb) Wb colw 5| Terra o)lsale
5 yoghS ) K S5 )l L LST Jguaso ¢jslaio )]
ojsy V¥ (MODI3AI) als ibg asls cluy
YOAALYeer gl Jlo gy o 00 oM S8 L Y s
> ad bl (sbediawl) golo oo Jol aian 4y bgyye
Slored U Cunl 0dd (oo wly polar 35y o IS
[ 1298 3)90 dileio 2 )9{.:\40 olo » .D9~3 CAJLC) (_9’L°)
odedy 35 ($59LiS (2l g gy Ao 3 (pe plalS

1- https://eos.com/ndvi/

2- https://earthobservatory.nasa.gov/Features/MeasuringVegetation



Yoy

)_,) A.L:Jl) )‘ odléstw! l.» P ua.’>L» J.wbd ‘Sfu?l.’bn
(V) 9552 512

LST max—LST
TCle——
LST max—LST min

i )by i3 4 LSTmin o LSTmax [LST «
b JuSy e glaghi) Pl g Sl (adls
s NDVI loj sla gy p iwo VCI (a3 ls puisron

(V) 33,5 50 3350 0 dlaly 3o

NDVI-NDVI min
NDVImax — NDVI min

VCI=100 x

5 b olis o 4 NDVIin g NDViay o) 5 &5

Azl o NDVI il
oasls TCl o VCI o asls oSy 5l oslizal |
(IY) 24450 odlitiw] alS CeoMus awyy jolaie 4y VHI
Oy Cugh) Lulyd (13908 mage a3 il | dgats
Bl padls Sy o) gaw Oyl 2 g ol
By 59l (Jusis (@ ls cul elal 2 (0) 23b e
dgdie Jolbs pj daly Bk g Cosl oad (anddb 0g)S
b baddod g w0 ads piagh cnl 2 () Jgie 7)
plosl ENVI .Y 5 ArCGISY-.Y (glaliile s 5l oslizud

VHI=0.5 (VCI) + 0.5 (TCI)

(~/5'—'/A) oanls cpl gYL Gl iyl uicmen g 0dg
Tasligs spesS g Jains (b sl S sxmalis
dlm).ilg D929 Luw d“”)‘?'“l" );.BLaJ ‘)i{.) S )‘
gaw )l caadd 4 cup b)) gie ()l
Syl ax o Kby LST aslis il o Clus & (e
9 Y lasl o (pSoilul (ol o5 wBbigo (e pdaw
(A) 258 0 )3 olatwl 3y50 MODIS otz jo YY
gy s 515 33 gy g 55 LST ppolia s
5 A5 (slagiis jsy Jsb 5l oalio LB gls
B Jhbg 8B &S (g g ieS laled I o] slaaig
Clig SaS dy )l0)95 0 (g yide slaled jl &S Adly e
VHI 4 TCI «VCI dlﬁbua&u}
o Sl b o) e oSS Syt |
" . 1M .. -
u.JLo.) Curog ua>Lu c)}la‘n L)" D Dgw o 4>|9.o
€8y Oms oglle 4 g s Sl Ll (e (TC)
YY) ol odd Byre Syl x4 by JlusSiis
Caw JuSis godg &S 58 pl b edls cpl (VY
s s > (oo (Slo s dosl 5 ST gl als
oanles i la sl a0l sdd W i)
sl ;o alis oo & cowd Sis ol > LST
ul)l&@m 9 (G cuuLpl Ol (V) .)9.\»@ ol JLo);
h oblS 43y Jad 1> (o) daw VL slales 3929 (YY)
bulyd S0l Loges omej gaw (b o> & Jbopd

(Y#)VCI g VHI o s ls wlol p (6550liS Jlusis olads - Jads
Table 1. Agricultural drought classification based on the VHI &VCI

VHI -VCI Jlsss clib
¥ x>¥Y it LS
¥Y > x >VE bawgia JluSiss
YE>x>\$ s Jlsas
8> x> A 85 s Jleszs
AS x> (o) oy Juusis

olie (1) Cusl 03903 San cdlie Sloj (sl ywlie b
05 o Y Jpia) snsim ol |y ik Slon 1 iaS sl
sl JUSiiS By Gpmo dily it yob 4 SPI oo

35 030zl DIP 158l 5 51 SPI 35155 clys eais ol o

Table 2. Drought classification based on the SPI

SPI ua:ulﬂv
sk jl (V) b odlimul SPI sl )l adl
pdy Olhasl 5 58 g SPI asls (sla Sty

o JLSis il o 1y o ) edlizl & w3l e o bs;

(VW) SPI (cails olul pr JLSits candib Y Jois

SPI Jusis Condy

aS 5V 3 by JLSzs
VARV b JlSis
—V/Fa b - Lwgio JluSuis

- G--/aa oMo JlSss




YOy o 0lgS (glaoygd 50 SPI awlidlenr (jadli b duwslie g MODIS osiorius (glaosly jl oslaiwl b Jsis il

0a3ls l Jols gloasss & johilen uil oo gllasl
Gl JuSis Slpy did and e ol VCI
Cawg VAN XV YV (Yoo Yool YooV Fee)
casliols Ll Sl 45 ol 0Ly |, aibaio 51 gy
Wb (o laglo cpl o Jusiis g (alS Gidy Cundy
st WA oS am3 o LS b cimen (VUS)
TV YeoR FeeF YooV o) ol o was L3
w5 Cowl 039 40505 1 lade oy o 51 YSNE YN
aibate )3 wad (JS g Glpu Jlsiis Gl oS 0,
aibaie 3 jje G NS 98y ) (S3gme g, 5l L

(¥ ) o 3l (Wl 5> aalllas 550

0als SeS 4 (alS Gidg Candy piagh ool

IR 51)5:.‘.‘.,»] VCI sladasds .ol odd ol VCI
oele b S oo
398 S0P jho 4 adls ol jlie ST A )b
polie dgrg g bl Wad JLSiS £o8g camd L
ol axliy 5 o3 Jloy Lulpd Sl a0 B0 @y Sudp
Codw odimd i e P Jopd Veor 4 i)l
4 (0) wilee JlsSis o lulpd 5 (LS iy
Cagboy 3929 0k Vv S35 5 SYL polie S b
slbi)l g 09 sy Cundg g (LS by > e
Cymdy 9 2L Ghdy 0 OI5 Candy Sl Yomb

VCI oo ik [T was s [ | g [l Svsis 09

s~ [ e

VCI (adls (wlaly Jusis cunsg =Y IS
Figure 3. Drought condition based on the VCI index
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Abstract

Drought is one of the most important threats for agricultural production in the world,
espatially in Iran. This phenomenon has started with reduction of precipitations that lead to a
decrease in soil moisture and an increase in soil surface temperature, which affect the vegetation
growth. The purpose of this study was to investigate droughts in the Jaz_Murian basin by VHI,
VCI, TCI and SPI indices using MODIS satellite imagery and meteorological data. For this
purpose, the LST products (MOD11A1) and vegetation products (MOD13A1) were selected
from 2000 to 2018 at the same time (the first week of March). The VHI and VCI maps were
produced and the drought occurrences with critical and very severe classes were identified.
Also, the SPI index was calculated using precipitation data in Kahnooj synoptic meteorological
station. According to the VHI index, the results showed that over 75% of the study area was
classified as the severe, very severe and extreme classes of drought and has suffered from
drought in 2001, 2002, 2006, 2009, 2012, 2016 and 2018. Very severe and extreme classes are
covered the center of the region, and the eastern and southeastern parts of the basin that likely is
related to the rainfall reduction and topographic characteristics of the area and poor vegetation.
In comparison with the SPI meteorological index in the short periods (one month, three months,
six months), the VHI index indicates the more correlation with the six-month SPI. According to
the results obtained from this study, a large part of the study area is located in severe and very
severe of drought classes which need more attention to water resource management in this
region.

Keywords: Drought, Vegetation Cover, VHI, SPI, Jaz_Murian



