00 -51 A4S oL (V) Y Y b Jole b o o
http://magazine.hormozgan.ac.ir

395 3 Siomiw 031531 05litnl b W gl () 0 Al gy JLSKis Jubou

g i prts g o8 (ms bl 50,5 ool TF LD b gl
g oo s:«:.:lj;d&'/) 322 J/u.’.:z-,.,.v ajjfjé,.'b'/) :L;{‘;Q‘)n:i oo

Ol iy Cog o o83 il sd sastf i) alei ST 216 b Al
OYSE/N NN 2y )b VRB/NN/Y e 2cdl 53 gy 5b) Wlis a6

oS

4 48 Cal W gl gaile gy i das b j5 JLSiis Jame o | fdow 9 o3y canllle o) CBua
L Gl Ol ¢ ISt ko 5 lalis 10 g stte ooy 23500 171 6393 31 imios 1o 2L Sl
23 4V lay clresld & olsl 9 6509 50sd ¢ mouldl ois Gl b S ouite 5 Sole ol 31 05Linul
¥ o] oyl sale y gluai 31 o5l U pizead ki Acwlons \WEA-VFRL (6 LT 60593 53 o b pud 6Kt
S il ! S Ol A b g 0 &S ETMY 5 5liai 9 JUSis 51 b & b gy 0 &8 TM (souieins
Gy R S8 55wl gy (AU by Ol 5 o L2V ENVI 5000 5 53 (3313 5 5 3315 2
i) 3y JLKis 6l Aol il i S 5 0k Ol Gkigadd 31 03lial b NDVI ol
o) ) i @y 3l ey ALE b g g ok Bl Ol 63, KT ) it 4 Lcd 81
451)) (B 530 Sl 505 5 4l KD 4 W (g5 9 et el U (28 W10 5 0 ) o] S iy so
iz LS VAN S e gl g 53 AE R a8 5 Ol A Wy ) g b s
33 8510 R 4 ( JLSis ) ol (T Gl b 5 (88 Sl g gy a3y T 5 Wiy 31 ALE
B 815t ¢85 (1)) 2 35 dy adlain o i 0 55 9 o) ) EIeD e 65355 OL
INDVI a5l 5 JLis S oo (Kl (a5l oy (Soead g5 s cCalaiils (g 53 1) &gl
m o b e i b S e s > JLSi i 5 ek 3 1y palh ol B 5 1)
LS
g gl gy NDVI 695 51 i ¢ JLKis 1S 08751

daddo -\
Sy g ilos S ST b 88T Lol e Cilie blia ol sen o5 ol anbs (glo bl JLSlis
oy L gblos ol scal 528 5 wlul 5 & Gl e I St aag y St bl glawlss
DTl iy 5 0Lz o3 03 e 4 9 ST g s ) JLSiis SIS L 35S ailans ol
Ol 5 5538 Sy bl 5o o smants 5 oo ooyl (K5 (sam 3l s e s s30slES

-X_ATJK}V‘J‘_A u«il_g‘déjj_ﬁﬁ)) JJ‘J\_; d&}-b}rb..ﬁrjl-u 6))\}/‘%)) L@)leﬁo}léjwc)l}\ﬂ

Corresponding Author shayan@modares.ac.ir
oo



88 -54 A¥AS L (YY) ¥ B - S N L X

gellas o 5l Gl s Slallan o 353 Ll diline 855 5 e g ple b 4 4l da JLSas
jﬁ.:bt’)lycu_izﬂ\éﬁn&bwﬁdj)ﬂdu%)}w&)A{f‘@‘éwldﬁiﬂd-‘—(‘dlxzﬁ'}wycu
iy aalllon 5,5 saihin ol sl Sis 5 358 sulsm 4 ar s b by 0l (bl cpl (s ol Ll
sdal s 4y S o atls 5 glolsale yslad O (A5 L slaesls (28 51 015 b ¢ JuSls il 0315
« S ol=sT 5l (Tucker et al, 1985 & Dabrowska-Zielinska et al, 2002) >, S i —ir el e T 3l
e slp e i Sl B Sl s el (6 558 STy e OT Ol 05 s 4 (el O NNky
S gl sb 4 ) e loslsale ol sl sladle s bles sy OT Sl s 5 150 5 T 5 ety
Sl gy i Lyl L s e alS s > S8l e BB 5 sk e Vo G S
5 Gl a0l resls (m S b ss Sl it 8 ) ol (slaesls s pame iz
.(Jeyaseelan, 2005 & whilhite, 2000 ) aas » &1l b JLSix b5

bl L b e ale Lol 5o o ab (68 i 5 (AL s S (o33 Ve et 51
MSAVI WDVI L _abise la asls 0S5 Ol O 51 T 59053 e 5 2l DM
3 5 oS o3l Oy dyb s 1y kS iy Sl s, Ol OT b 56 as ¢l NDVI SAVI
Rouse et ) . lez» 1973 s 5 J4 sl NDVI axls (kogan, 1995 & shahabfar et al, 2007) 5,8 Ll
2 oar s ol cadodd slial OT 51 o35 Sllas 43 0556 & Col asls o 5,815 ol .(al, 1974
Sl i a5 b e 8 OLES |y Ol Oles K155 0 095 @ Sl 5,0 2l glls jziny &5 iblu
Wlods T Sl eddig o 1 0y ol 3 6,15 NDVI (¢ 28 dslan Jlin ¢ o sla by K05 & o ST
58 03ls yats WTNDVI slis olois gabons ¢ 15 0 O p585 51 5 L3

534S Gl dax Sl tles S 2 las JUSts Cony b3l ln A e el e Olaatils
A it sadlan sl gledany aemse ol Sl WA DELF (canna coas Ll 5287 51 ol o azay ()
943 oslat W NDVI Lasli 51 0T 3 a8 5,8 |l €Ok T gl mls o i Olgs Cod Osala ezl
L JLSes as Il gadhie s (DELF, 2007) 53l JIKT #3525 4 A g e Ol Cly
clmele sl 5l ol swi spi LT gl jatls Uy aylia s VHI VCI, TCI «NDVI LS _axls
sy 2V Kion wlale S5k b NDVI jasls o o 515 OL5 s 4 aalllan (6 iassin 5 ol
AL claasls U SPL Lasls jl aslinal U JLSlast 2l Ul s K5 ladlas 5 (Bhuiyan, 2005) 5 s
ssb s sl piy gets] Cws a NDVI asls o5 @ (3 S s 95 ) o osls ol
urgen et al, 1998) sls 0Lz 1y oV Jls  Sood « JLSist Cuniy (2l 5 bl Gl s

0387 Lol Ol gailate AU 2 o b LS 3 Ol b e OIS 5 e
S8 a1 Ol A iy Ol (JLSis Sl 5 5 sl 5 5800 s 31 030l b LT
Jl 53 LS 58 V0 Sl Ol ALE 255 o7 55 0L g gl gl 67 gy WDVI S sl

- ld sleslad b g Ol 5 sudcls .(hossini et al, 2012) Colodmn, Yoo v Jl s s Jl5a Y8 4 144A

Corresponding Author shayan@modares.ac.ir
Y4



...ﬁj‘djfﬁ\&bj)‘)ww b‘)&@.&}blgu

s s NDVI a8 gy (asls Ol 3l eslimal > Olgie b 2853 csloslsale slas 5 codil cla
i 2R 315 s NDVI sl o 513 0L G o) gmlss 313 plasl €Olginl bl cla JLS2s
Gt 3 Aien 0 xSy ol claosls &8 iblia s Lastls sl JLSlis ol s il ol el ol
alisal 33 ~OTs )l s s 5 Ko as3y -(baaghedeh et al, 2010) CoaVl Sl 15 pslia 3, Sl
) rasls sz (gl sale g sbat Sl s SAVI ol i jals 5 DI JLSlos 3l saples Sl
do 3 W 5 oS o Glllls el e ol Slassn T s 5 o sy Ol gy, b s
L olals gaibine JLSlas s (50 gadllla s Ozmed (pourmohamadi et al, 2011) Cuslos g LA 3L
VCI « NDVIla el 7l s ¢l ; NOAA-AVHRR ol 5als claosls (g 5 Jla i Z jasls 5l elicud
i AE By s Wl g3 pama & sl 0Lt G gl S oo JLSis L ke VHI
(shamsipour et al, 2009) 5,15 (s lslws calal, ALE b asls b 35 03 gdms ol oadlil Lyl 3 5 o

S s 3 LS el 5 el sl 3L, clac b Kby (SWlae e s
Sl 3 0T L Blus 5 Ol e 5l sy & sl Ol Ld s lailtag, b o 5 ol 51 (S wgll .ol
> slaola as by OT 55 ST 0L > s 3 AF &8 (gusb @ 6303 (g itn (AT 035 e Ib s sy, o
5 aT O35 o8 g acilane O35 (50 Mo @ Uil odd Lzl wlsin gy cpl Ly (6345 sla iy ol Cutigs I b
lag el 5 SoSdas JSias 2l s s Sl e GBSESS S eslil g s oMb
1 LS sy parls LS sl e i ol o) ol Sl el 8 s 5 eS ar 5 s
s 5 iabae aly el ol Cobl SUIH L Wl B ST Loy ey Sl gl s JLSis cadllan
s S JlSas mal s csla gl

adlles 3y oo adlais - ¥

2 sk W s b g elasle S Okl b s 5 Olsl st s Wl shltags e cpl (2 WBae g el
riae Lreey 5 S5 debrarn Uest1n SUlae Olamie pn & Sl (g9 st Sl g (i pudd Ci
St am Cis i T S0 25 5 B gl T as Sl S B Wags )l 1E Sk o e
el 5 Ly el oS e AT cadlllan 500 (o3 guionn 3 Bl 0 o (5 s skn o) 35500
P 5l s g adllln 5,0 (g3 U3 51 sl (Ginabgharb, 2009) 55 1 (56t 4 355
°L<1—-i‘ s 5L e Lavvsie LS de gailag,y ol 3L 230 e U Jol 0L 35
(O JS8) sls 3 Sis aes gade s o) Bl a3 Y18 w05 (sloo u,éu 9 (R

oy



88 -54 A¥AS L (YY) ¥ ke gl b gl s

EEE A

anlllas 55 g0 adlis Cond g0 ALE :\Jg.."&u

ioload w8 % o ,gr b3 glosls mlia 5l 2aa% ol L) sln

90 ol 1 (BLs masdd 5 el lresls -

Ndeens SIS 05 cati—

(530S sl 51 (BLus Ll S s 5 atd

(ETM" 5 TM st o) (clol3ala Ly glas —

S Sl 5l ol il sbaesls —

O 5 day ololid st & Tzl ol gl izl Nzl 5 A2y lsT oo iy 2 sir L2805 ol —
3 gas OT lon 5 45 s (WHA-IYAY) (olBl 5 (5 25 08 sl oy @ cadlane (ST JLSTis
5 i te e (K el Sl alil L e ead ol sV o 5 ooy L 5 (29
Sl 23S S wlsgs 3 b bl 5 (St ol bE lilid e 4 ol ol A8 e Sl
3 g SLMBI L s 3Ll EXCEL 133 5 51 55 Sledbl SSb el 5 Wesls i 5 4 25
S s (St Jl 5D VAV JLe 1 gloslsale o glad sagd 4 csmaded Lo sed Sl slaesl
i J e sl (5lweslal ghite w e s atls L (110) LT Jle 5 (Y1) Jlo s Sl oY+ +0)
GAP ﬁ)}—ﬁj‘ L ENVI A58l b s ey ;;:5 S i, 55 Sl g o S A

J'|GMH&:;IQ_Q&%;;\M&UJJWQW@}:Q.cﬁéfo)yuwb&)bxn}FIL

oA



...-\5}“6}}045\5-:3)‘)\.&5}5‘}?\:9’ b‘)&@.&}blgu

(0 al) as sl " b ol 4 (Ko el g s g o s s w0 lolsale sl
239 Ah et slad dnaib an Falol o xS LT el g ead &ls ganaib g, Sl eslil b
A3 Sl g s laasl et S35 by Sl sl oo S o1l daoaalin 51 6,8 o e b ulgs

(Y JSK2) was J =8y el Gy, OlbI Sl dbs o s

NDVI= (B4—B3) + (B3—B4) (1)
‘ Qg ailsagy ola aols i:ﬂ
|
E"S)LJ &l aals J E)gd FUN-E SERETIK
T P
| |
e

‘ S g gl o ol g Al [| NDVI (asls

‘ Swsis Ll gNDVI (o3l (2w el ‘

o9 R slod gy Y JS

2y b3y Ol e (&l KT _Y-Y
il (ol Bl (anb mle g o e Gl IS s sbml s (U idy s ol T
Js 5 5 L AT L lolsale laesls .ol 55 jlan tajls sl ol 351 5 Gl
=l sl ges= 5 g .(yuan et al, 2005 & lillesand et al, 2004) 1> oYL LK Jesacan j Ol i
chander et al, ) 550 dale e ¢ G O 5 oslamul 5,50 gaesls (5 Qs oo Jelse o p Ollee
b sarls dla JaSas cla asls oKl i LS 5 o Latls K glilis | shiae (2009
~095 3 somalin S s (lolsale yglar wlail ol b el NDVI astls s Glisl NDVI alS
s oS ie cladlw s edd slowl Ol s (5l AT it i aloes Yora 5 VAV adle ai ) ¢
el i S b g Sl a1 e 5 5 (] oS ‘Ji‘—? B S gt ga, 5l Sl g, LS iy
o=l s e JSis LS Ny ol > el il ©ooskS” 3l glaaSe LB isy el gu

! Multi excpectral
2NDVI
3 Minimum Distance

AR



88 -54 A¥AS L (YY) ¥ e Sl b gl fags

Q’l—g‘vﬁ‘k—fbﬂ?))&j}jlél)ﬂ.J\}J‘Juﬂl«,ﬂ:—;'l&EJJ)JL«&L&TL{Qy\‘;é‘)l{ﬁﬁgo-’wﬁ)_’b@y“)‘
o3y Lolatl Te el a4 50 Sl calsny, SIbI e Colus 4 3 450 C"IJ.U.MJ@J\&MMM\*

YR (i pad Ol gl (5,08 g ) Sl

() aadly ¥

Gkl e g s Raah s bl s wlbtsg, s JLSiis e sk 4 o8l bl e 0
LAV Jle o8 513 0L Gk gl ok amlons 00 T (g0,0 S Lo SULe [0k 5 23 sloosls Sl o
bl bu g g Cond SOL gho Y0 2l el ol &S clanals 1 550 Ol oS e s Yoo Ol
SIS (O lses) das o Ol 1) 3 ladle 4 Cond ghosn Ao oS 5 ([ der Th0/8) Caliss
AT Ola wizmad (Y 13503) Sl 5wl (caSa,me A) (oo J_éu ShaS das e Ol Ve Jle s 1, zals
Om amlin 55 oy Ul calasl 2alS Gl oS e tVAY (5 cladle 4 s wlisg, sl
Ll o9 Db mhaw o gat & (5o e sl s 0L 2T s 4 en s UL Uloses
Sl Bl slbiss, & cosb 4 sl e 5 B 2l Bl ol b s sls sSas day e Ul e
(s 5e3) ol 2058 59 claasli 5 b (MLCM) ¥ASA oy s ad oyl s aldle 5,57, K00
5 alsg, 0L 53 Ol smy 5l (Sl (JLSas 5 Sl boygs s e Sdoan w30 s
O35 OS5 s b Jlo 3 gou9 33 53 @l O palts o2y de ol OT Ly (Jaoms 5 (ol Jolpe 5T
5 S wliag, el OT 5 buse by o3 Ol Sl s 4 ST gou9s 33 55 (e ke YEF) 2L Ol
b gy aal T Ous 5 g 4l opl Claly o8 Juad 4 o3l 2l 51 OT laclais] Jou s dltay, OL
S5 2l s 2shie s VA Lo s adlae s SLSias ol by tdebosil o ot T 51 A6 gmy clad T
21> aalsl Slzmes dny ladlo s

Gk )3 gad

700
G600
rYe L
500
/ 400
300
200
‘ ‘ 100
0
Lo - T S - T R I S - . R R - R T R A
ko E =3 +F =3 +F <3 L - - L - - b - > - = = == =L == -
= B B B B B B B R B OB OB R O R OB R OR OE R OE OB R
b Sy g oyl YL o3k 1) 1 g5



e Bl g sy, JLKis Jlow ol,Ken 5 OLLS

25

20

15

10

5

o
ol - -l I P - S R - S SR S+
= = = 5 = = 4 = - a4 @& a a a > > > > > £ & £ £ £ £ £ = £ x
= = & F = & 3 & = i b k b b & b - o ko k- b b b b i k
R m E R 2 R M R R M e oam o s am m dm o oam e e e am e s e

2 D 6 g pen oBal (23 3Y 13 5

Sy

10000
8000
6000
4000
2000 =

o CENLE e SN
“ LY
LLAALAAAAAALAAAS

o
£ £ 2T % £
- - - - -

02 i 8 a3 yen s O gy I 13 500

ol 5 ol 93 5l om0 087 o Seae 51 (S wsloslsale slas Sl sl b s by (suai b

S 5 e kT i 4 (Sl S NDVI el Sl aslisl b blasly snnsi jshate cal sl bz, S0 5
a4 b AS B a5 ko Ve 6 das e 0L e sl sl gl o guvaih
G S (i Ao 3 T il g aate 55 b Sy po 4 &S ded Wl S 5 sy, e Bl 5 (S

:(\‘ 9V (_gl.éJg.’;) ol Jis o)yqd.\g@b O‘i‘ @b el ﬁb}&"—myud.gloﬁjﬁ @L&fg}:“;ﬁ

9



88 -54 A¥AS L (YY) ¥ e alu B gla fagh

1987
540000 550000 560000 570000 580000 590000 600000
(=]
(=1
re
(=]
[l
©
el
=3
o
re
=]
=
©
-
(=1
(=]
re
=1
(=
~
©

B 0 4,008,000 16,000 24,000 32,000 = ‘J, ]
o C | [ o B

s (| =
] &
[ =1

VAYA Jls ol 3,1kl PCT Lol couds 5 sokpadd o¥ JKa

2015

5500.00 560090 570090 580000 590000 BODUIOO

1
T

1
T

3790000 3800000 3810000 3820000 3830000

3790000 3800000 3810000 3820000 3830000

550000 560000 570000 580000 590000 600000

N

La— =t ,
vzl 2,580000.0005,0020.000 = EES
O \ielers
== o
: [ —
[ — o
—1 —1

Y10 Jle o 3,1kl PCT Jols colds @yl (syadd :TJK.Z

b 3 > (el Dl BB A e gl S @ S (Sl ST 1 ol pass caabl
&5@)%9@)}&@}‘&3&&&&)& C)bxﬁ' comr\qél 6L§L§~Jﬁ‘3—:b&:~ﬂ‘u\3}”¢3lﬁ-ijj

J_xiﬁﬂfubwdmbé&x}JBchdﬁﬁObﬁé|y)J.(V39¢A L;LéJ.i.Z)b}Sa@Ultg

141



e Kl 55 Aag, Sl o ol,Ken 5 OLLS

S saiE b g ol s cwlansln S 2y 230 3 blesy S 3G aalasa s 50550 S5
5401 55 oy O 4 a8 Sl asle Va5 Olald 5 Oldss O gmad GV guas 28T s 4o 51
Jad I s 5 ales T (5, cdsls 0T @ (oS 5L & GV puamms <t 4 0155 5lST — s STt w pslis
mos gy oS ol a3 LSt ) w8l 5o S r T 1 Ol s adlate 5o T 5 L qlize e2S
ey Lo s b i 1) Ol clalig, 5 o ed Gble &8 = 5,50 (cosgdms o oS Gl 5
(omlons 3l Ol St oY Gl 5 N 5 o Ko 4y bgr Bl oy ailate 55 oSy
AV s S o LSS VM e, 5T (5, wlsg, ST s T el @ i Jee Jlal
m e O |y e gy gy et s gy bl s gt 4 505 bl s iledys &jlest JLSlis
Lol 5ob lead o 55 Gl g, SISl S A Y (gt s 5 Sl g, OLL gbla s s
3 ol s slms sl JLSas 31y el 53 o3 dasn ol sbesls 5 sloslsale e 51 ol
b 3 alis gy claastli S b czmad Lol gaal T s 5o abing; o8 Sbladil Odb 5 g
Sy 5ol own a0ty oz 5 Sonly bl o 55 5wl Lo T (B 25 Rl osb

(A JSK2) culoasabsl slts g, Sl b &l T T IS S-S W I IR WELP

3830000

3820000

o
=
H
S
s
2
3

550000 560000 570000 580000 530000

VAAY Lo i gl salsn gy alS i g a0 K

Al



88 -54 A¥AS L (YY) ¥ ke gl b gl s

3830000

s
g
g
]
3

3810000

3800000

560000 570000 580000 590000

Y8 o b gl gailes g,y LS i g sadd s S

3830000

VAAV Y08 coy93 45 W gl 3 g,y LS i g Ol e i Y IS

5¥



...&ﬁ‘djﬁdua‘,)&w&w b‘)m‘gb\iu

O&i&iﬁj\y\’@}.ﬂ)‘s\hé))Tj\ﬁ43\7':;)‘5@\76"\)&3\.&)\}9%)56:/\‘};5

Wl g, i Ol Sy 9 &8 Glaolesil

S a5 Eo ¥
DT o lin 358 sl i il gy Ol o ot 3 5 gm0 Ol 03 & Sl o 81 o5
S Jolo Dl it g aas e O ) el Slaans 55 Gy a5 Rl edla £8 gy 23 5 T (03
A et oo Okt K G 4 a5 bl ns 6 st s el Sl
Ol pzmad (sl i Bls Bl (G35, 15 (0 gy 55 05 lodes g (SSSlsoae JLSis oS
et 3 ealllan > pn it 3 b i T e s andr (D5 Opman Kl OT mln 4 st
L sy s St ot ol sl pm &0 ol (an b olosy AU 3 o 5 ilse
aiie > e AS iy LS 5 OT S ol s o NDVI LS gy als il
3l Sl caalllan goy55 b s e LS kg e o 5ls OLE G ol gl ol 3y SlWlas
AN Jl (gl gy o blod wdly o 55 (5 55 la gy ST e S DU VAL g azils
Sl i e Sl Ll (NDVI el 5 aal s 4 e vy v dle gl 5 ,SKa $A- Y8
K5 o 335 3 mima NDVI 5 S ote 5 850s (ol oy Kreed 5 das e OLs |, ol iy
it 3 3951 S S T @ o e e LS csS £5 0> e a adlane s JLSis oy
mbia Bl (S e Kol JlSts [t UNDVI Gasls adfllas 550 cladle (b otss i K2
obie il e codss 4 i, 3l sab e slerin cplaly ase st 4 OT S bl 5l a8 aas e Ol
LT 51K a el bLisl o = leslsale sl 51 Jols oS iy sl el 5 (S5 50a,in 5 ol
oot s a4 JUSas ) am Calodn) SU 4 g () Ciliste Qbi-ﬁ-“ﬁ}é Cows g bl JLSas

-— NDVI ol a8 sls i s oy @b’ 2 9 435'")1)}:{ &ﬂ*&"‘-@)&f’ abla @L:fum}i

70



88 -54 A¥AS L (YY) ¥ B - S N L X

& s e & /~ / . -
5 Sisaay 3blos « K gias JLaSlis o oo 5 8L S e 500 gl s 5501 Al

3,8 slazel o2l ol Oy o 55 (e e lls

NS ol -0
5 2l (e rigr OLBT o35 4 085 e b O b o e 5 p e Vst Slastsles |

2D g A Lélajﬁjjg.‘b" ol = Lo,y jedigs

6\.&
1. Agricultural Jihad Province of Kermanshah, Land Use Level Table, 2012.
2. Baaghedeh, M.; Alijani, B.; & P. Zeaeyan, 2010. Investigating the possibility of using ndvi
vegetation index in drought analysis in Isfahan province, Geographical studies of arid zones,
first year, 4, 1-16.
3. Bhuiyan, C., 2005. Various Drought Indices For Monitoring Drought Condition In Aravalli
Terrain Of India, Department of Civil Engineering, Indian Institute of Technology Kanpur,
India, Pp. 3-10.
4. Chander, G.; Markham, B. L.; & D. L. Helder, 2009. Summary of current radiometric
calibration coefficients for Landsat MSS, TM, ETM+, and EO-1 ALI sensors, Remote sensing
of environment, 113(5), 893-903.
15. Dabrowska-Zielinska, K.; Kogan, F.; Ciolkosz, A.; Gruszczynska, M.; & W. Kowalik, 2002.
Modeling of crop growth conditions and crop yield in Poland using AVHRR-based indices,
International Journal of Remote Sensing, 23, 1109-1123.
16. Delf Hydraulics, 2007. Integrated water resources management for the Sistan closed inland
delta, Water research institute, Netherlands.
17. Department of Energy, 2011. Jamab consulting engineering, watershed hydrology of the
Western border.
18. Jurgen, V.; Vogat, A.; Viau, A.; Beaudin, I.; Niemeyer, S.; & F. Somma, (23-27 Nov 1998).
"Drpught Monitoring From Space Using Empirical Indeces and Physical Indicators”,
Proceedings International Symposium on Satellite- Based Observation, Tunis, Tunisia.
19. Jeyaseelan, A.T., 2005. Droughts & FloodsAssessment And Monitoring Using Remote
Sensing And GIS, Satellite Remote Sensing and GIS Applications in Agricultural Meteorology,
Pp. 291-313.
20. Kermanshah Meteorological Organization, Synoptic Sinoptic Station Data, Sar-e-Pol-e
Zahab and Qasr-e-Shirin, Statistical Period, 1996-2012.
21. Kogan, F. N., 1995. Application of vegetation index and brightness temperature for drought
detection, Advances in Space Research, 11, 91-100.
22. Lillesand, T. M., & R. W. Kiefer, (1994). Remote sensing and image interpretation. John
Weily& Sons Inc. New York. 749 pp.
23. Pourmohamadi, S.; Rahimiyan, M.; Kalantar, M.; & S. Pourmohamadi, 2011. Zoning the
Effect of Drought on Vegetation by Remote Sensing in Ardakan Plain - Yazd, Natural
Geographic Research, Vol. 44, 2 (80), 125-140.
24. Rouse, J. W.; Haas, R. H.; Schell, J. A.; Deering, D. W.; & J. C. Harlan, 1974. Monitoring
the vernal advancement and retrogradation (greenwave effect) of natural vegetation,
NASA/GSFC Type Il Final Report, Greenbelt, Md. 371 p.

44



...ﬁj‘djfﬁ\&bj)‘)ww b‘)&@.&}blgu

25. Shahabfar, A., & A. Ramesh, (2006). Construction of Drought Early Detection System in
Iran Using NDVI FROM NOAA/ AHERR DATA, International Conference on Water
Observation & InformationSystem for Decision Support (BALWOIS2006), 23- 26 May 2006,
FY Republic of Macedonia.Singh, R.P., Roy, S. and Kogan, F.

26. Shamsipour, A.; Alavipanah, S.; & H. Mphamadi, 2015. The Effect of NOAA-AHARR
Satellite Plant and Thermal Indices in Drought Analysis of Kashan Area, Journal of Iranian
Rangeland and Desert Research, Vol. 17, No. 3 , 445-465.

27. Tucker, C. J.; Vanpraet, C. L.; Sharman, M. J.; & G. Van Ittersum, 1985. satellite remote
sensing of total herbaceous biomass production in the Senegalese Sahel: 1980- 1984. remote
sensing of environment, 17,233-249.

28. Hossini, S.; Shafiei, H.; Ekhtesasi, M.; & S. Mohtashamnya, 2012. The Effect of Droughts
on Vegetation Destruction in Sistan Area, Journal of Iranian Derby and Desert Research, Vol.
20, No. 2, 227-239.

29. Wilhite, D. A., 2000. Drought as a natural hazard, In: Wilhite, D. A. (Editor), Drought: A
global assessment, 1.Routledge, London. Pp,1- 18.

30. Yuan, F.; Sawaya, K. E.; Loeffelholz, B. C.; & M. E. Bauer, 2005. Land cover
classification and change analysis of the Twin Cities (Minnesota) Metropolitan Area by
multitemporal Landsat remote sensing, Remote sensing of Environment, 98(2), 317-328.

144



Quarterly journal of Environmental Erosion Research Extended Abstract
http://magazine.hormozgan.ac.ir

Drought Analysis of Alvand Boundary River Using Remote Sensing Data

Syavosh Shayan*: Assistant professor of Geomorphology at Tarbiat Modarres University, Tehran. Iran
Mohammad Sharifikia: Associate Professor, Department of Remote Sensing, Tarbiat Modares University,
Tehran, Iran
Nahid Naseri: Master of geomorphology Tarbiat Modarres University, Tehran. Iran

Article History (Received: February 8,2017 Accepted: January 1, 2018)

Extended abstract

1- Introduction

The study of the behavior of rivers in the arid and dry areas is one of the most important tasks in
the country. Because the area has increased the effects of drought due to the sensitivity of the area and
rainfall shortage, it causes changes in the flow and sediment regime, water resources, agriculture, and
so on. Since plants react more precisely to the specific climate changes of the environmental water
changes, historically, they have been regarded as important indicators to identify the type of climate
and its changes. In the recent years, as the satellite images are regularly and accurately separated from
the surface, the growing role of vegetation cover associated with drought conditions is more assumed.
The NDVI index was first introduced in 1973 and is the most comprehensive indicator ever used in
many studies. This index can well reflect changes in the areas with more rangeland coverage. Also,
given that the water has a lower NDVI than other surface coatings, therefore, the areas that are covered
with the water can be detected by the changes in their NDVI values before and after the flood.

2- Methodology

First, in order to identify the trends and droughts in the region, the hydrometric and climatic data
(1955-2011) were analyzed. Based on the annual flow diagram of the Qasr-e-Shirin station, the
diagrams of rainfall and precipitation were identified using the 45-year moving average index in the
river to identify the maximum points of the land as well as the wet points, and subsequently, the data
from the satellite imagery of 1987 (first year of landing), the maximum drought of 2005, the maximum
wetland of 2003, and those of 2015 were used to collect the satellite images from the hydrometric chart.
Subsequently, multispectral images were taken to produce a green index. Using the controlled
classification method and the statistical parameter, the least space was used to classify the images.
Finally, using the observations, measurements and field observations, with the accuracy of 90 meters at
5 points around the river, the findings of the extracted images were corrected and controlled.

3- Results

An investigation of the hydrologic regime of the basin in the drought and wet periods indicates
changes in the river flow and the impact of the climate and environmental factors on it. Despite the
continuity of the river flow and the same rainfall (264 mm) during the two periods, the average of the
mean and the basin water levels decreased sharply and the flow of the river at the location of the river
divisions has changed from a volatile to a seasonal, which has led to the blockage of the river by the
sediment yields from them. Using the NDVI index, land use has been classified into cropping water,
rain, and pastures. A comparison of the classified images shows that 70% of the vegetation degradation
is related to the rangelands and marginal lands of the river and river basins, which are natural in the
region. The remaining 30 percent of the vegetation degradation is related to aquaculture and dry-land
farming. The research findings from the discovery of changes through the illustrations reveal the role of
the climate change in the Alvand river basin. 10188 ha of the damaged land is due to the drought. In
other areas, and especially around the river, the changes in the coverage elucidate a negative trend. In
the rivers of Khosravi plain, 8001 ha of the pastures around the river is destroyed.
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4- Discussion & Conclusions

The results of this study showed that the vegetation level in the region has changed during the
research period throughout the studied years. The NDVI index showed a desirable correlation with the
moving average drought index which is one of its strengths. Therefore, it is suggested that the method
described, that is, the combination of the climatic and hydrological elements and the vegetation indices
derived from the satellite images, which have been investigated and proved by various researchers, have
been repeatedly correlated with the drought to investigate it by the vegetation index in the rangeland
and semi-arid areas of the country. The results of this study showed that the NDVI index could be a
favorable alternative to moving average, and in the hydrological drought studies, the semi-arid and
rangeland areas can be trusted.

Key Words: Drought, Remote Sensing, NDVI, Alvand River

4



