.

e

. &
J9 Jl (T,

)
CJ’{’ GIS

$ 2

*
" ——-
$e

WWAY 50l cpgm o)lod oo Jlo oIl GIS g j90 5l ioew
Vol.10, No.3, Autumn 2018 Iranian Remote Sensing & GIS

Veo—\YY

Syl eolawl b de y 3o Caudg 9 Jamamo v oLl 8 30,15 g dxwgd
Sentinel-2 ¢lo,lgalo polai Sloj

Bogoly Lt o) salaz ol & gaemende wle gl jgile agls APV || FUPREIRWES

ity St oKzl « GIS g a0 3l Liominw o)l cwlis IS (ggzeiils N

ity St ol8zils « GIS g 590 5l i wladllas 55 50 ,bokul ¥

sb Grllpal axles aio o8l (Slegs) 5 (530855) (5,10 4t 0aSils « GIS g5 sl ¥
Oln! plad oRings « alad Clidss ;5. .F

olpl 2lad oBimgs ,Lobiul O

AVIANE sallie i pdy oo VIV sallie 2y o)l

oS
@ sxmb g 2l (o) lie Co e » AT L plle slo piapsST L kb (55)5laS )0 e Blaal 51 (S
By e Olaie 4y 590 5l romn Sloj (6w gl ool il Slex U dowe zolaw jo ol ol 3as jelais
A )50 Ca i A0S SeS de e Co o Blasl o in o ) lasse anuslyy  Sloj g siub Sledbl 5l asals; )l g
a4 oje> cpl DM 5l ely; OV game 25 5 (oS Oledlbl 4y owiws pas 5 00g ol e ol pdl> L aiien
Sy osls loolaiul b aci0 g Jyame Cundg slojamle 005 5 davgd (gdod ol 5l Bos 09, 0 jlels
9 YYAO-IYAF Jlo jo b Caro g cuiS &5 15 ¢ le Jgame g4 alis 5 (Sentinel-2) o,lsale NDVI gl
olse lawgy o5 ablis ol abewg 4 B ol VYAV-AYAE Lo jo Jed50 ey aes Cans g oS &S L
we e 50 6okl ol caliels &y poe g SB O pimen 5 5,0 sle e ST pezme (5 ke Hazon
NDVI jaxls Sloj s sl 00ls jglate cpl (sl gl olulis il oals loj Job jo (Sujelerd uss oo
Ol @l byl o ools axwgi Jeam g ac e Cuxdg (asld 90 (up 4 Cod £)l50 9 450 2 40 Jeaz g
sl dalate SY gaste Gy j0 |y (S Ccors) S8 YL s )0 AFNY g ANAA i 4 Jedje ol ol

Sentinel-2 s 50 Cu o (Jgame ali st Caxdy (aslh NDVI by (g e lgands

GIS 4 190 51 Lioew lalllas 33 50 ¢ iy dad oKl (gl ()45 005 450 0dian 55 *
Email: D_Ashourloo@sbu.ac.ir



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

S5 Vb awze g gl a4 S (pmytes
b s nl @bolid jsline @ (e lrosiomin
Glojlenle U slse gloosizns Jl> e jo o]
VU (G0 S8 280 (dzmen g gy 0 o 4
yodeme iy Sl alie Il Glge 4 atlgs oo
WS 18 eolasl 500 (g,0liS WY g
ool b oles oo |y calizee (gl gt oS Ol oS
@ly 3> 05 s 5 Jelos 'NDVI oy (50
S olsear NDVI (a2l VL (Sien
syl bowp)ls Bl 5l b asls (n e
omenl wile) (el SVgame ad, Coxdg
23z imgtd Jub b e 5 S S35l
(lillesand et al, 2014) cwl oapsy L3l 4y (0nds
ol b 28T NDVI asls Jlade (Jle sl
olS (s 3umweid Codlad 5l capwg o WilgS o YL
Myneni et al., 1995; Song et al., ) &S o2l 3 |,
Sy es Jeep (124F) s (2012
sheslaesl b NDVIE Sley olpess gols isles
Cews & NOAA/AVHRR s ,lsals (slo s o503l
pbine & (St S5 55 5l oJao cal 559l
= ope &)l ;o NDVI gloy blgpn oyologylas
Sbml Ol (regn ) w88
sl 5l 32 b Jao ol gl e Vi oKiran
S g Glie 5 S p gl atls i aLS
oS 5 b (5,50 Gui o .(Fischer., 1994)
Silgd aliyy 9 petema b jslaie 4 (V-10)
o,lgale NDVI gloj (5 o sl 0018 5l 215 oylolS
2l 5l S b T o HI-TA/B iej il
Coxsg 5l alyy,  gleesls &l ragh oy
Ll Ly, 5 ool; ke oY pame (Si3slsid

doudo -

9 2l 5l Gl jo galS b 51 (SS e ,9laS
ol el yeaS e slaill G5l izen
Vgase S 5 o5 Oldbl 4 ey
ol 65slaS 4 plites Caxr 0w sleS
v liwly o awl loyes g lohy ol
N e N e I LR ]
5 s oyl il olS sl (28 (T 0,
Sk sl cwl pal clizl )0l (Jgame ads
sle adlie Q_).)JGML...;I S Olse 4 (lE (Ko
b o i) S 58 ot ol e e
pote 5 (52 99 5l G ple il Shnsil g e
oRot «(2LS slagide adlhe oje> ;0 5
Sgak )0 (sobee P8 wdlys (£l g (2l)) DY parme
Shoshany et al., ) wS Wl (55,5laS o5y bl i
“be slagaslh 5y Ghegh (Jl> e e (2013
@b s, (o) a5 et Sl S 2LS
el (AL Ade (S g (oo Zundy (ow) 2
gdss Dgme &Slye g (EL 2

S Sexdy Ssy 2,9 3l G Sldlas
o) ST izre g (2 Alise DY gaze
508 kee hall o &5 (o)) ol (8
D)5 aMS A a8 ol (oo ) sl o oS
Ot et slojlamle 5 (lse ey 9 5l i
slacds 4 4z Wlillle S50l 0 ggd9e
ol Gt gloonimin il 5 S LS
Sakamoto et al., 2005; Mishra and singh, )
s b azlse o a5 DISEe 5l S 2011

pas e 59y ol b G 90l e

! Normalized Difference Vegetation Index

Oll GIS 5 59 51 Gl
WAV Sl agen s lad ™ aas Jlw

Vo8



Ohes 9 ot Coxi ol

4y gutve Sopde jslite 4 (Jpame 0B 0)90
Piao et al., 2003,) 3 Sldlas j0 0.5 &5
gl o pdes (Song et al., 2012, Pan et al., 2015
LS de 69y S L (oolll Jelse 4 gy e
(el 039 Jlos iz Jobo 50 ooyl i (o 2 9
29U (Gloj (630 0 )5 din 50 (SABgT ST I
O oy 9 =y S Se sk ) leyleabe
B oy K e @l gl slacasgas
Wlg g0 gz cpl 5l sl ool 438,55 O js0
93 gl o0l 0,93 ;5 (glas ;e azsliz o5 B ke
adsl Jole Olos jo il (M Ly lodgaS 2o
G Gl 5 e Cupde Uoad plulil )
Ul xSl g boasgame (ol &) sk
G (nl )3 308 Oy Jgamme wlsi 5 0 Slee
CoiS 5 e 4 ) eolinul b U end e
0,lgale NDVI loj (6 p sbosls g 2l)5 &Y gao
yohio 4 Jeame g as,5e ald g0 Sentinel-2
9 &l oS ey Jlo Job 5o £)lie &S (25
48,50 8 Candy oy 4 Ol o] leslil LG
5 2 @ (4e)50 Sondy (a3ll) Jpaze a3
Jyaze b g)lie 4 S a0 0 Condy Guiren

Loy (Jeazme Cordy (azll) aliv

o gy 9 Slgo Y

asllao 3 590 Ailaio —)-Y

Sl wglite lap Bl L adlate 90 (g3 cnl 5o
N I L O | P E PRSI RLINA LA SR
@z St Cato 5 2S5 oLl Gyl Gl
4 5850 Ol 5 Glwjes ol 5o @y Jsso
W bl i ol pldlae Bblie olyie

2 Moderate Resolution Imaging Spectroradiometer

428 S poe joliie 4 (Jaroe cariSgaze Lulyd
3 o9 imon J(Pan et al., 2015) og ac,i0 s
Ay S b ok Gl (VM) () Se
S Dyge 2 NDVIE olS by (a3l jlay
oslaxwl Sentinel ! o)lsale polas 51 5 Sl
Sley 8 Gl jshie 4 (Gieg cnl o s S
‘azsl Sente S5 g Sloy eols plésl g,
5 'MODIS o,lsale (slaosls sl (ISTDFA)

38,5 oolanul Sentinel
Sy g 08 Ay o souxin Dliass
Ol &5 oo planil @ olS ibgy slagasls
NDVI aYLlo g Jad cailale gloy Ol s (g cosls
3,8 897y (Shwor Lally) (ool slopiie
&!» (Zhihui et al., 2007;Eastman et al., 2013)
sleosls sloslawl b oY+ +¥) o) Kar 5 gily Jlo
o= sldle o cedBl slaosls ¢ NDVI YL
LT bl NDVI Las 5 aslale &g, ) 239-14AY
o oz M o ) Slul glacJld o L3I L
30 Sk g oo ialsdleols las gaass ol ais S
Sl i abaly NDVI l58l L bl iy
oS (5 yimgid Sodlad ( STyl Aol b i 5 oy
50 9 a4l ials NDVI polie o J1 0 ¢ SielS
ab) Wy e e U (g sl ok
(Piao et al., 2003) cili8 wales adlate pimassS]
L oledbl (ols ide slasls a5 il )
O 5 =l pblS Wby coesy 1) 055
i oo 8 Lo LSl (o ol eaisS sgase Jelge
(B by slogaly Sl e 65550 I
Sy Bl a5l 0gmg 4 1) Gl (ol

8,5 e 5 e asll ool Sl eslaul b (5 5880

! Improved Spatial and Temporal Data Fusion

Ol GIS 5 59 51 Gl
WAV Sl agen s pla ™ aas Jlw

Vv



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

S Sae g SAST S8 (Gleg (nl 5o asllae
Ot oS 9 S5 dsgere (nl Sl 5858 ol
Jsb 5 Jes PYOVE LPYO N Lilas o
w3, 5 3,0 FAC YA B OFAC YY' Ldlas
GrmgkS Vo yo olily adlaie jo o850 Gl ol
9ol B Ol o ez jo Jshie pliw b oz
o 5 558 sl Sl 5 ol Sl o
S b onl W8S (o0 Sllad Glnl (5)5laS s (ol
Comio 59iS )3 5 GBS odg 5l (G ol
s bls asgezme ul jdh gl soes 09l o
(Syd O, gl wls @S B o Az o

" bo7515 a4 45 6
- e s Kilometers

Jahjo il gl i g S
\

Y

o1 2 4 [ B

Kilometers

aes o plas 1) Sldlae sble cosdse N S
@ldliz e Jolbas (lie Cato g clS 0550
YY olélax Job g Jles YA% YFT L ¥A° YV
S 1 ol sl 43,5 5 3,8 FAC 4\ b FYO
Olnl yo Saro 5 S GbbeS 2 (0 55 5l (S
e B e
wilaie cnl glsp 5 ol oyl Lt s Sa i Y
oo aldls Sui)l (nSle 5 Jotre SLiSaey
05 iz 3l dihie ST ol iaple YAY

ailate cpl ;o S /A0 5 i i ) 5 S

Jolis cadlaio om&ygﬁ-’u-wf"ié@jgi
PR S PREE I W G C YRR TRty

S50 Bbln 5l Koo (S uizmed awl o, Klis]

0 140 280
[ =

Iran 7

560 840 1,120

(UBj0 ol dnpeds Canto g cutS — e Cato g S 4 25w) aalllae 0 )90 3blie ) S

A oslaul adhaie jo ol); OV game S L)

by O], (s S0 Cole 5l pglad ol

oslaiwl 8590 (s ool -Y-Y
oolaiwl 090 (gl 05lglo (g o0ls —V-Y-¥

yolaie 4y Sentinel-2 o lools olas 5| Gdzw opl jo

' The Copernicus Open Access Hub

Oll GIS 5 59 51 Gl
WAV Sl agen s lad ™ aas Jlw



Ohes 9 ot Coxi ol

&S o9 5y V0 g ppal caz e Slojojl pge
0,5 s Jodi 59, 0 4y 05 cplepgo o)lamle Jlul L
Jls o Sentinel-2 o,lgolo pgai VY (ool cpl jo
Oad g b Cars g oiS gl AP0 el
S sl V=47 ey Sl jo slelsale i VY
S e e P R R
Jgaze ;o el)5 msi Gulal » Wil (g5, (Lol slo
slgbibn G oemes (¥ Jg92) <85 ploxl
e gl Bis (S a] o)) aJ,l

8 Jlosl polal aen 55) » (beSon 2

bad aliy 5l casw olaie 4 Sentinel-2A o )lsale
b » Sl o)) byl asld] eeSinsS
Lad a0 Y10 o595 VY &b o dowl § ca;
B g G A oo olemle pl ol colind
Fo £ BV Sl S slecdo b g 50,8 yg0le
o)‘}mlaa \.\.25‘50 ‘5)|.>)JJ)9.\4; u...o)' )" \.\.;L: VW » 9
yobie 4 YOV ojle V& 6 o Sentinel-2B

oleale CUp 51 B U ol QU p Lad 4 leo,lenle

s UY?'A?LQ «59‘)) 295 g oolazul 3,90 LS‘ o)‘ych LSL‘” osls .Y Jj\-\?

Pgead dlasi Jyamo il y & )b Jgpaxe cls & ,0 Jaaxo g9 solawl 8,90 00l
\' A7 9 e a7 ol ,> SR
| . " . @ ’ Sentinel-2 (g1 s lsale gl
sl ReeS s Az
1!); DS, ad Slis Coo g S
Al AV ng] A% 29,98 RECPREEES
"W v ol > ol poss & o lsale pslas
Sentinel-2
Y Foaly b A7 592t axig B R R e
q Y ols > 7 aaul RCEJRCETS Jots

s e 22l Sglite Sloj Jolsh b st 2y 0l aiz i olys Jlo s o 53 0l 0o iz 0 455 b i oLS

ssbiie & calol 13 398 0 g 45 58 (2 ool
ol clblug b cuey clislie gl 3 Jeaxe
& lo J.A.._Q)\ u;"ml"u;")'?” Ll )| GPS alass
ocas e cale b S laes sl «ll g
Condy oS b Grizes 5 0pd 5 L2 o
Gk ol asals 03 Blbl blds 4 cod (g i
e Jolse (bl ol 51 G oy ey Olaslic

(Global Monitoring for Environment and Security)

oolaiwl 8590 (Suo) s o0lo —Y-Y-Y
shls ihin 9o 2 0 cuS LB el sl
5055 LSB YO B ¥ 5l Vsars wilizee slocolow
=) Eoe O gass adlaine o Ggliie il oLl
el 5o tdsame o suyn Sede iS5 Ll o
aihic cuiS go Oledbl ils wojls calise
"2 e g Jpaze ggi 4l I jslatecn] 6l il
o 0 banss cpl o eolatwl &S L0 g0 e clS

Orized 5 &)lpe St aile 4 4z b o5 b

'GMES

Ol GIS 5 59 51 Gl
WAV Sl agen s pla ™ aas Jlw

144



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

Ol (29> 4 |y adlate (LS idey Gl Dl
9 sk ol 4o (Gitelson, ALA., 2004) oo o3
L oadls onl Vb )55l o @y (LS i
2 sholsale nolal pog (Sloj 6w 9 (LS £9
IS gl alamde JBB e a5 ol o) 0,50 Jobo
sl s = NDVI sl S gl

g (Sl (2Lt peke b awlic o
b Soo3 a8 gdle 5 38 edguze ;o (LS
; Bannari et ) &)ls (oo OS] ublineg 2SI
o>l (BElvidge and Chen., 1995 al, 1996
I, 2SS Gidey « DS cpl 5l eslaul L NDVI
50 e o lis [y, NDVI sl dnlre 0s5u (V)
5 30,8 gole glaaily AW o Cons amls o0l
Sy dnbne bl ] g 5 503

(PNIR — PRed)
(Pnir + PRed)

NDVI = () ek,

SB35k ke ol S 4 Prea 9 P il (nl yo
b 5e8 5 508 gsle Wb edgase )d sum,
Urghe a3ls wolS hag gl b
&y ((Bannari et al., 1995) o ls bls,l juwogl 5
ssc‘)) I GE uyjm GQ'AS Ca.\.r..aj R
D15 (Gloss g yuanndl Sy aS Cowl 428 5 115 aslllas

ewloals (Bae o @zl pl aslsl jo
=5 w98 $xs105 Sl o SR ! sl i

oL b polad jokaie cpl slp 09 Jpame o 2l);

2 Leaf area index

Sfles 1ol aml 0y Cudgime S9p o
salS pl bli il ley 4o a5 sud Jgaze
5 E)l30 o abai o Coadss 55 S5t MlS 5 Shoe
2 P (el la s b Blise DY s
‘oayslaﬁ:;m‘_).aly_ 5 ‘_,’..,L S ole 05sS 5 Jyamma
Ol Gl il gws GPS olSins Ly
e & g o slacarsy b blas Jols a5 blis
sloiasls polic b adllas 5,90 adlaie 4 a>g5 b

D85 18 ol o)ee as e Sumdg

4 )0 Camdg (b, -Y-Y
oy o) S 2L it sla sl
2555 (o0 )l oMl 0,50 BLS by (S 5 (o5
Sl 2alS sl NDVI 3RV s ol sla_asls
dalre g 908,95 Gl (Slon] G el 50
Calvio and) wus &l ol3 il lade
Glize gl axls le ;o .(Palmeirim., 2011
b jasls plo 5l Za NDVI (asls g2 g0 oLS
5 Rouse lawgi NDVI Lazli .ol ool a8 515
liarls o1 5l G Ll oas aill (1AVY) o 1K
Sibe SSlas o e Sope g Siloads &l il
T 5l P e S Ol 050 a3 Sl
@wie) o DUk Pl o SaeS 5 S p b de
o il axsls it 20 slo (Shy plo 5 shees]
o3k > d9790 psbai (slp NDVI (als (Gudos
Sl sy Dl Sl » Lol 5 Al anlllan
wali odes colrs jlcwnl ooy sl NDVI Ll
o)kl ol b (Sab bl abais 4 (4l 0 NDVI
dibie ool by oS Wl Jle plpea oS

5 00wy eLdl adaii 4y el pl il o5 w [l

I Ratio Vegetation Index

Oll GIS 5 59 51 Gl
WAV Sl agen s lad ™ aas Jlw

\AE



Ohes 9 ot Coxi ol

Coxdy g as,ie JEI JuSy oy & S 4050
sdemin alie Joazme b gl 4 Cond as)3e
o baasls 51 SO je b sl jo el e
dighise o)l (heej Dlanlis b it DY gaze

e oo olis |y e alxil Jhe (V) S0

I_].g.-.'.-_.‘u- )j!- L.ﬂ)___-. ;l.___lj_:ua _‘u_jL.-:.-_':' u_Jl_n' ,_.j“_.-‘\ \_L‘L-._'1

Jgame o sy poles Sl

NDVI a5l acle

Up) de 50 A5 a3l aulxe

azgi boaslsl jo ol el Qi lo &6 o

5 4y patld 93 (Jyame o (el)) modl @

Bt Cedils i S bl

o

Sy plosl Jolpe =¥ Sl

mso bl (nl p0g walss T A 0550 5 olS e
Oy (el Hlade Blixe o) sla b sl ol
Bld @l ol 0 en b
gy oy b bl alils sgg Al oaiiSSgaze
005 Jboy g it glle; ;5 NDVI s

ly el 51 S0 2 (6280530 Ol Olo5 00 Smie

(Lerop ) Jyamo p5ls —V-¥-Y
47uL~> ‘J.d LSL“’:J‘""’ LR b8 CIlao axg L

o Ll s 5 BTy (6 jlary ailo Jlanme byl

Wb 4Ll 09z e 0g Hlar ) g S OIS

S5809 50 b cnlie ol iligy sloasls lade

W~

Ol GIS 5 590 5 Glaiew
WAV 3l ® o s ssladm aas Jl

"W



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

(Ttield ) ac )30 (51955 a5l —Y-¥-Y
Jyame Coxdy g9y p asdlae (LS a3l o
as)zo JHI 1) Jyame jo (L3165 5 00 35 et
P Samdy 310 GLaS jelaie 4 W )S ei 5L
Sladd 53, 55 05 bl pasles (G316550) as e

ol dllas e o 3 NDVI asLs

(V) abail,
If ield
?:1 NDVIbased on crop calender

= n
max Zi:1 NDV1ygsed on crop calender (farm)

wa>ly laie ggaze XL NDVI (V) akal, o
Sbos G 53 Jyame 0 Jad Jsb o NDVI
maxY;., NDVI(farm) .slo,lsale ygas (n) L
ac,i0 0 & b o NDVI ggozme jlaie 2Slas
So Sady oniws ol Irjeg el ol
asls ol e az e conl asype S5 Sy
D1 e Ll S adl Sy S
Sl (o (g 0Bl S0 Sho Hlake oy ax e
el cenliol de e 5l Ceend cpl g aS
D 5% Luly, 5l oolinal b g5 oles o lel b
2L 5 5 omb s Yl @l g ool anle
o0 drnle Izme O)ge 4 (FS19250) ac) e

1
M=1Gn,x)= (F) el

%(Z?=1 Ir)

farm

e (0) adayl,
SD = /—n_l =
’Z?=1 (If_M)z
n-—1

25l Sy Jpame o (o5 Jlo S Job o
Gl Wlg e Dl Gl Glaalas (n ek
S b ddg S e 285 g5 g mesnl:
o ogll o5y o e LalS oliS aile 5 5,
IS il 50 sladile 5 SBl psze 5 6 )lor
ol sl alS slaasls slacyse
Sl Jolge nl 516 0 5B b g8 o 5o DS
S Cemog lanl (gaa>s ol yo (Barton., 2012)
aPls g 0350 (o Jyaze eluln 1) gl
@)l Jpame Sondy &S5 Latlh lye b o
lae 50 a5 Sl (nl Gals Gl (g Cn et 0
Condy b ) GBS Condy u e 5o Jpaze S
abal) o S oo gy wlie Jpame b g)l5e iy
@ S Jpame Syl glaeyne S o (V)
Of NDVI polis ggozme oz 5l oy cnsiee
(V) abal) 055 o0 )8 (&S (23! 2590 cJgame

edee ol | asls ol desle 0g2u

(V) akl,
1 crop
— Z?:l NDVIbased on crop calender
glObal max Z?=1 NDVIbased on crop calender

NDVI _asls Jlie ggame X1y NDVI o] 45 oS
2 ML Sloj s 53 Jparme 0d) Jad Job )0
Jade gSlas globalmax Yy NDVI (slo sale
3L el s 55 0 & Lt o NDVI ggazne
Jyaze 10 5l ac)ie So Cundy onins (LS Ierop
ar o el 353 alie Jyame b gl 4 S
Jyame S5 L asyi0 SOy a3l ol ke
ol Comdy sl S5 Ky sk & coaiia
B0 Jgame cnl 5l ae)ie (n e alive as) 5

| diilazo

Oll GIS 5 59 51 Gl
WAV Sl agen s lad ™ aas Jlw



Ohes 9 ot Coxi ol

L oaS as)je 5l bl wud onis Jyaxe o Jlo
axlyo ey og Jlaey b DBl 5 (il 35S
sae bl ol )5 55 de) e SBESS asls o
azs o(F) IS0 5 (F) S ol plas |y o5 ol

KXY olid aud jocss

-y
Jyame g6 @ axgi b ash0 (S39Sy (a3l o
19SS bl ol ol dcilre Galizeo 150 50
ari b s)lr 2y b )o (Jgame ;o 5lac) e 0
skl s el cewsay NDVI Sy G &
A pasiie )lie ded )3 de)re (JIFIESS LaSld

Ol iomb 5 YL Lol uizen

iy ik a2 p3e sl
LIl
e

b as e asls
[ Bl
B e 0456

amigs deje oSl

Ll
B e 053

N

A

Kilometers

1] 05 1 2

pod 450 i L
| Eamla
Bl e 0418

Hadyy ey AL
A 1

-

B s o7

il ity de e asll

et

N

Q 0.5 1 2
e Kilometers

J93 ol Seted Caio 5SS S8 L (w5 e paS) 40)he (S e la S

P

O‘Jﬂ‘GIS JJJJ:}‘U‘M
WAV Sl agen s pla ™ aas Jlw



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

e Sypo 4 lre Bl 5 oSk iS5 Ta 4 42y boglie onl @ bape )bl Slalx
oo 03,91 (F) 3 (Y) Jgaz ,o ol polie § aculoxe dwloes el ol L YL 251655 g )l 50 oS
el (Blos ol gl cpl 5l plaS o jo Lol oud

Olie Coio 5 S5 055 (SIS 0 il 5 02V (£ DY e S 4y (310 4050 a3 LE sl b Y Jgur

©,8 axigy i yuiss
oS SIS oy 1oy » SIS obj e o SIS by Sl
ke A4 </AY - <[08A <IYAR <IP\Y AN
Sl \ \ ) ) ) \
Selee ISV AN «IAAF LA <IAYA LARAY
Sl Byl <[-V¥ o[+YY “[-2Y <[-YY Ry NS <[+ fA

G § CiS S8 15 (315550 0y ol 5 0otV osly; Y s LS 4y (S 5iS) 4550 el ()] b F Jgue
Js8je el sl

oS Ay A8 judaz
o5 SIS ol (FHeS oS SIS oL (FeS oS SIS obj (1S,
Sl “IFVA <IABD <1500 <JarY <IYYS <IRFY
Sl 3 3 \ \ \ 3
<18 <INV <[AFA <[AYY <130 <13%0 -JAYA
e Gl “1VaA <1y -1-0A ey AL oY
Rl o ae 0 5l ale iy ) (k! O canilial Sl 3l P r 3 sy S8 el aalsl )
Jyaze 0l pae (pl amii 13 45 39y 00d gz 0 =il wsd ybel @ls Bebo 25 1 (o) 0550
039 olper a8 L 2o ol 0 ac)ie el jlade odSogame Lyl canale \‘_,’,..JL‘ i ISUERPLY
Ll o oldac o i eSSl Lo 4y S5 jsboay .ol ouls eSS Jrals el s blas 55T 0 0
3390yt Comlygn )l 003l o5 bl o2 5 025l Sz bl 5 Sl Glagw)n b b ) 45 0p
Bl )3 (rw cde)i0 e Copda b g 4B | S arg ur LI 285 1300008 90 sl s p (g
@l de)ie (i ;S 0 oanSdguze Jalse a5 L aPls &5 SIS Gl e yie po p0 hlite LLE
Ao (nl 0 S s)los 5l Ko (Ko (AT JS2) 055 O 4 4z L) aeyhe iy a9 4 as)e
el 8 (S50 450 (all (285 )13 4z 5o 50 B Gibg atlh il as)ne Sondy
5 S n gl (23S G Sepl S 4 0 w0 a3 3 bl s e NDVD
3975 peiians bl widjuiiz oS 0 0ad wdgi (e O3 e 3l S (IS as 50 (el o)
Iy olS o, .\3193‘54 Ay oaS dgazme Jelge iulidl s Joloe a5 ols olas ceails Iy 69‘}.»5; D Omb &5 (A)
355 Jpama oy alS el 5 ool B b o8 g pae b s o) o ey e ey o0 agacne

‘Low uniformity

Oll GIS 5 59 51 Gl
WAV Sl agen s lad ™ aas Jlw

1\ F



Ohes 9 ot Coxi ol

Ol Az el ouls wldg e melS a9 Sy
acyi0 bl plo 5 Sg8 wad ojlul a5 s g o

Sl 0

) e e A

‘®k B - I

1

©) Jo j0 a5 jebjlar (Clevers J.G.P.W,, 1997)
A Comnd 48550 ‘5?.'>|5.Sa (B) as 50,0 wiunl asrive
Slaey o 4 a5 Cras G g 009 Symb &5l50 Ay

Cda.u u‘}.uo u..mlf uQL’ ‘cLsf wl.uoL; A.w) 9 u..uo)' u.}y

b o) 8 e b bl

v\@a A

Laaly
-
_— e
B

R, L aS acyie il gl Al cul ain G 0 a5 jshiles ((A) O3 Jeass (S5 1930) Acje Condy e s O S
oL ae )0 atli S oy Al oo 4 D olS WS Sl 0e e 5 6kl o cenlinl g5 o 45 o0d Laseine
olexsle g osg Jlan; axl pl Lol a5 ol asie o Sldllas b il aseiv 50,8 S5, b oS o) 5l (pleiend (B) 0 jue
Syl o pll g5 4 olE 5 S o O SVl g atd) oy 5l S

L ) o oy AT il i i) sy iy A g b
® ®
t F | E
N
7
v
x5
Ladal
Ladal =
— g1 |
e B e rnsys  T—— -

®

(i) 30 iy AT b L L e et el et

D B C

FUSS [0 a8 jghilen olie Cais 5 S OS5 0 A Gidy jo dilitie WY game (gl (S 16S0) 48 e Candg el sle asi P S
a5k &)l 51 S0 e IS Gl 0wl a8 )5 S0 (SIS Bl 5Vl 5 (5 ol b 450 90 Jgaze 2 sl el et B
Sl lyac s 2516 Gl 0 5YL (F) 5 (E) ((C) g)l50 9 516555 lime (5 omb (D) ae ) he il 00l 00)5] PHIZRES

oy lis &S Latld (pl ol aculre adlllas 5540
Y gamme &30 calizee blis o Joame 45 Cordg
G A a3l Gl 4 Wlgiee g cl 8l
4 o 45550 Sl JuSy S S Sy S
ssbate 4 a5l NDVI ggozme o 5l oSy 0 e

il oyse =y B Y same b 5 £)l50
OFoml 9 DY) lacands 5l Sy 5 w8518
R F) LD ) p Jpazme 2 0 (19SS

s o i 1) g)l50 ol 5l
aihio £l 4o gl Joame 25 jasls aclsl (o

P

O‘Jﬂ‘GIS JJJJ:}‘U‘M
WAV Sl agen s pla ™ aas Jlw

Vo



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

9 CudS S b A 0iar g azy WDyd Jeaze (A
o 5 CuiS Sl B jatir g 4y Al Jaame

sl ol 5 55 (A JS2) Jod ol e

2o 3l (Jypame CohS (n ieS b bl 04y LS
oolainl as e calizo Ll )0 ae )50 Jolo ool a8 8
5 Sylom D929 Ll b dblie Jolis bl opl ol

s gl g £)f5 32 58 sl e (rizman 5 ST

asE g sraTrE arame e W mE
I H 1 H 1 i
[asesson.
s
N
\
' o
s v
sz N
0 05 1 ]
Kilometers
T T T T T T
srisve e ity e e wave
s PR . oa - - e Ve . PR . o - k3
waijfuf)ua(w)wjAeu%au)o)ij‘sa.;yLu.vJ&w
vy ey sy wrve oy e weory wyivy e
1 I I I ' 1
e
—
12 e
—
11 riee
oo
111
—
5wl
]
2
Kilometers
T L) L) L L) L L) T L)
o srwvn vy awre T e -t Wiy ware

Ol GIS 5 590 5 Gl
WAV 5l pen s slad® aas Jlus

V&



Ohes 9 ot Coxi ol

Eil30 5 e a4y Cod )3 g)l50 (lie St
5 O S A e A4 el axig
Lls Jgaze caslis (ulul 21y (6234 ss (S
) ded Care g LS 0 ies alee
5 Sed & Cud puS Jgaze gl (Jod50
5 Ot e A Rt 4 S Az g5
Jyame (a3l bl |y G ndymess (S

a5k

polie cesl i ¥ Jeaz 0 A jshiles
S Gyl 5 Sl sy iSlas 5 JBlas
dlbise DVgame glp Jpame Coxdy atlo
axgi b ol ool Caws 4 &S 10 g0 e 4o <<l
Jyamme 5 ple dilaie ;5 &5 Jpaze @l onl 4
Ot bl pleass Jodis adlaie o puiS
Jyazme jlxe (ulal 5 (623 5t 5 jline Bl il
iS00 e gesle Jhle 4 aiiis Gl g5 0

aalllas 5 90 bl ,o Joaze alis ‘_g)Lo] b Ydgos

Jyans g5 N sl ol ol jlano lu
(Glie o 5 28 &) JE \ XY JIAY AT
(e o § uiS) azdsy JIFY \ NS “IVAY NIRN

(Gl Corio 5 catS) widjutis R \ -I0AF MY Yy
(U895 o2y 9t Cao g oS puS UAAE \ JAAS I7Y0 SATd 1
(U535 by el Conio 5 S iy NG \ SEYY JAYY R

(U555 sl St Conio 5 CatS) il ot AN \ AIVYE R s

G S5, Ly el g 508 S5, b oo alak) 450
05 F s o Wil @l 5 a3 )18 i)l 0,50
2 el Cawd 4 ddlate 5 Jgamme (ulal g Sl
polie Cd l5e o)l Caio g S y0 (bl (0l
bl lalid jo 450 5 Jpame Cundy sloasls
s s goly5 Saagame 5 ol 3,5ke a5 b
Oemad 3 IS AP0 S s 5 o VY LS
Lalyd b s ol aed Sere 5 2as o
CB Gl bre ddlate 4 Coed el Cglae
NNY IS oo s A G cu s boply Ly s

ol Caws @ ws o

Slasliv g oal oold axwgi sldazli zuls aslsl ;o
L s2lD @s,sles gl e bl )5 (e
Losd Sumdg b (L)l o5 (31950 b oy ol
S jshiles 285 513 2Ll )50 (o) SSIeSe
Sl Sy b abli g ds )50 ;0 )d wl AU vo M3
Jenl bl o) 0o consy b bl 5l (SO aoglins
5 b G315Ss 5 o515 cudgazme oo 5 e
e cusliel Ll o) oy oo b (bl (5,500
odd DLl (b (FE16S0 9 o515 odguza b
SSe 235 B (o) 2 890 Sy sl S0 9

Condy by glagan ped L Sloalin ol

Ol GIS 5 59 51 Gl
WAV Sl agen s pla ™ aas Jlw



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

Qe Corro g aiS &85 ,0) 28 b))l @l Joozr F Jgux

LS oo L Gups (L) SSIES0) 0o Candy (o5 (S515S0) W Candy
\ ¥ ey o ol o8
AVID AN
/S coo LSy Ol &3 1950) s Cundy (x5 &319550) W sy
¥ el oS polie dxig
AAIAA <IYA
¥ \ o>l ol polie
/S como LS Gy Ol &3 190) wo Cundy (o5 &319550) W Cunds
\ Y el o8 polie widjasis
A¥/Y N
ASIR0 (5,55 U9 LIS como “IVY (5,55 IO LS oy
(U3 2l deds Cario g oS o5 ,13) <o b))l s Joux & Jgu
S eme LS qups (L) S5IeS) 0ot candy (o SB1ES) 4 candy
EAZAR “IAA
a \ oaslh ol polie
Ll come LY e Oy 21550 055 Coxdy (5 S35 & Condy
q- <IYAY
4 o>l ol polie
/S coo LS oy (b &39S0) o Cunds (05 &31950) W Cunds
\ \ el o5 olie RCCRCETS
AOIVA < 1OA
NNV 1 (eS8 55) S coms “IAY (S5 LS o ys

glocile 5 BBl poza 5 (5 lom by atile u)
Il I R TP IS IS %
S St Grizen 5 )kl O cilie s pae
s oo Hlid (Greeh cpl mls oS Latie ol
Lol jo ae)ie g Jypame Cundy slogasly a5
5 Sl SO Coxdy wlgioe (ool Al
o=hy Jo o Jsb o 1) (ool it DY game
-0l ol sl S0 laes (18 b5l s e
) glaungame b bl Lol 4 oy e do

L Ghee it J¥s 4 ol 0 Slee b L L

G5 a9 com - F
9 Lb‘;fj )" Grf%ﬁé L> LIPRW W o L)"‘ )Q
DMl y Jpaze 2 (2l)) masl) (Sojelsd =1 e
G o als (Sl 5w Sloylsale slaesls b
03l drwgi ac)te g Jyate Comsg b, ekaie
(2LS i sl asls S8 @ L) ol o 0l
Sl o =l DYgame b Coxsy Slley
‘5meﬁd.9 B NG PR L.QJ LQJT U;:LQJ A 9 U}.:L..ul;..:)
olnl Jalse 5380 slagm)n b Glyiee s
odiS dgaze Jolse Goee a5 Iy Slpass ol oaiss

W s

O‘):s‘G[S JJJJ:)‘U.HA—LLH
WAV Sl agen s lad ™ aas Jlw

ARVA



Ohes 9 ot Coxi ol

P C A

Bannari, A., Morin, D., Bonn, F., Huete, A.R.,
1995, A review of vegetation indices,
Remote Sensing Reviews. (13): 95— 120.

Bannari, A., Huete, A.R., Morin, D., Zagolski,
F., 1996, Effets de la couleur et de la
brillance du sol sur les indices de
végétation, International Journal of Remote
Sensing. (17): 1885 — 1906.

Barton, C.W.M., 2012, Advances in remote
sensing of plant stress, Plant and Soil
(354): 41-44.

Bastiaanssen, W.G.M., Ali, S., 2003, A new
crop yield forecasting model based on
satellite measurements applied across the
Indus Basin, Pakistan, Agriculture,
Ecosystems and Environment, 94:321-340.

Calvao, T., Palmeirim, JM. 2011, A
comparative evaluation of spectral
vegetation indices for the estimation of
biophysical characteristics of
Mediterranean semi-deciduous shrub
communities, International Journal of
Remote Sensing, 32(8): 2275-2296

Clevers J.G.P.W., 1997, A simplified approach
for yield prediction of sugar beet based
on optical remote sensing data, Remote
Sensing of Environment, 61(2): 221-228

Copernicus Open Access Hub,
https://scihub.copernicus.eu/

Eastman, J.R., Sangermano, F., Machado, E.A.,

YL Bl pwoy sla o) n b aS 0,5 6 Ll Sl
L >ly oadasie b 85 15wl 9,00
sy 4 s yie 0 oS (25l 5 (ol)) Cusgae
ool ) sanSogame Lyld Aol g Cgpae
SR by olpslaS g Ll )5 Las )o Sledlll
A ) je S oo ¢ yiils g Slo 2 5l eolawl L b as 8
S 94 S b ) g e JSSa ],
sl & ads 5 Jyame (RlPl cex o Sl

il
S 280 Gog b Jdo 4 (A8 Dbl o
&8 RS S )3 g eizmed 5 Slojlgale pglad
«55)9S DY game 1 S o (2l) el 5 Jyaze
L oy o,8kee Lials e a5 bl lulis
Piao et al., 2003, ) 5.5 ol o oYL SBG Cdo
aS Jl>,o «(Song et al., 2012, Pan et al., 2015
sl >ls g &)l plolid (g (nl (Lol Sun
9 =hy Jbo Jsb ) b 0 Shee 5 0l Cosgaome
kel g SV gazmo 51 SG e el ool sl esliiul L
03g: axg5 9,90 YU Jloj 5 e <o b (sl o)lenle
Dol o ST slaiagsy jo 45 sad oo slpiday ol
5 a0y ol At gla Sy boasyie 2 ol
cloosls sl oolarwl L b ol a8 8 a5 o Jeame
sln wdbize slagle o Gy s slolsale
oS ooy selesl Lylps 5 OMSe 5558
il Cey S58e g g oS a5 e
5 Sedem sloell 65N L Ol e puizmen
Lo sahl nl siludse 5 2l)) plolS (oleerdisn
-l )8 050 oely5 DY game  S5elsid Dliogar
031> drgi cde i o pde dne) ;3 SFESES 5 5

é).j )|)3 u‘})jLWS 9 QL«L»...A)IS )LJ.‘>‘ )»b 9 0L

Ol GIS 5 59 51 Gl
YA Sl ® a e sslat® s Jl



3l ooliswl b ey 30 Cumidg g Jpamo sbd a3l 8 )5 g dxwg

Different Vegetation Index (NDVI)
difference series and climate variables in
the Xilingole steppe, China from 1983 to
1999, Frontiers in Biology (2): 218-228.

Lillesand, T., Kiefer, R., Chipman, J., 2015,
Remote Sensing and Image
Interpretation, 7th Edition, John Wiley
And Sons Inc.

Mishra, A.K., Singh, V.P., 2011, Drought
modeling - A review, Journal of
Hydrology.403(1):157-175

Myneni, R.B., Hall, F.G., Sellers, P.J., Marshak,
AL, 1995, The interpretation of spectral
vegetation indexes. IEEE Transactions
on Geoscience and Remote Sensing, (33):
481-486.

Pan, Z., Huang, J., Zhou, Q., Wang, L., Cheng,
Y., Zhang, H., Blackburn, G.A., Yan, J.,
Liu, J., 2015, Mapping crop phenology
using NDVI time-series derived from HJ-
1 A/B data, International Journal of

Applied Earth Observation and
Geoinformation, (34):188-197
Piao, S., Fang, J., Zhou, L., Guo, Q., Henderson,
M., Ji, W, Li, Y., Tao, S. 2003,
Interannual variations of monthly and
seasonal normalized difference
vegetation index (NDVI) in China from
1982 to 1999, Journal of Geophysical
Research-Atmospheres, 108(D14): 4401

Rouse, J.W., Haas, R.H., Schell, J.A. and

Rogan, J., Anyamba, A., 2013, Global
Trends in Seasonality of Normalized
Difference Vegetation Index (NDVI),
1982-2011. Remote Sensing, 5(10):4799-
4818.

Elvidge, C.D., Chen, Z., 1995, Comparison of
broad-band and narrowband red and
near-infrared vegetation indices, Remote
Sensing of Environment, (54): 38 — 48.

Fensholt, R., Hostert, P., Pflugmacher, D.,
Udelhoven, T., Yin, H., 2012, How
Normalized Difference Vegetation Index
(NDVI) Trends from Advanced Very
High Resolution Radiometer (AVHRR)
and Systéme Probatoire d'Observation
de la Terre VEGETATION (SPOT VGT)
Time Series Differ in Agricultural Areas:
An Inner Mongolian Case Study, Remote
Sensing, (4): 3364-3389.

Fischer, A., 1994, A model for the seasonal
variations of vegetation indices in coarse
resolution data and its inversion to
extract crop parameters. Remote Sensing
of Environment, 48(2): 220-230.

Gitelson, A.A., 2004, Wide dynamic range

for remote

vegetation index

quantification of biophysical
characteristics of vegetation, Journal of
Plant Physiology. 161: 165-173.

Gu, Z., Chen, J., Shi, P., Xu, M., 2007,

Correlation analysis of Normalized

Oll GIS 5 59 51 Gl
WAV Sl agen s lad ™ aas Jlw

\Y



Ohes 9 ot Coxi ol

2007, Correlation analysis of Normalized
Difference Vegetation Index (NDVI)
difference series and climate variables in
the Xilingole steppe, China from 1983 to
1999, Frontiers in Biology (2): 218-228.

Deering, D.W., 1973, Monitoring
vegetation systems in the Great Plains
with ERTS, In 3rd ERTS Symposium,
NASA SP-351 I: 309-317.

Sakamoto, T., Yokozawa, M., Toritani, H.,
Shibayama, M., Ishitsuka, N., Ohno, H.,
2005, A crop phenology detection method
using time-series MODIS data, Remote
Sensing of Environment. 96(3): 366-374.

Shoshany, M., Long, D., Bonfil, D., 2013,

sustainable

Remote  Sensing for

agriculture. International Journal of
Remote Sensing, (34):6021-6023.

Song, X., Zhao, C., Chen, L., Huang, W., Cui, B.,
2012, Winter Wheat Growth Uniformity
Monitoring Through Remote Sensed
Images, International Society of Precision
Agriculture proceedings.

Wessels, K.J, Prince, S.D, Reshef I., 2008,
Mapping land degradation by
comparison of vegetation production to
spatially derived estimates of potential
production, Journal of Arid Environments,
72(10):1940-1949.

Wu, M., Yang, C., Song, X., Hoffmann, W.C.,
Huang, W., Niu, Z., Wang, C., Li, W., Yu,
B., 2018, Monitoring cotton root rot by
synthetic Sentinel-2 NDVI time series
using improved spatial and temporal

data fusion, Scientific Reports.

Zhihui, G.U., Chen, J., Shi, P. and Ming, X.U.,

Ol GIS 5 59 51 Gl
YA Sl ® a e sslat® s Jl

AR}



@/l GIS

IYAY 50l pgm o)lod oo Jlo |l GIS g 590 3l torw
Vol.10, No.3, Autumn 2018 Tranian Remote Sensing & GIS

105-122

Development and application of crop and field condition indices using
time-series satellite images of Sentinel-2

Nematollahi H'* Ashourloo D.*, Alimohammadi A.?, Khodabandehloo E.# Radiom S.?

1. M.Sc. of RS & GIS, Shahid Beheshti University

2. Assistant Prof., Dept. of RS & GIS, Shahid Beheshti University

3. Professor., Dept. of GIS Engineering, Faculty of Geodesy & Geomatic Engineering, K.N. Toosi Uniersity of Technology
4. Space Research Institute, Iranian Space Research Center

5. Assistant Prof., Iranian Space Research Center

Abstract

One of important objectives in sustainable agriculture is preservation of healthy ecosystems with
focus on natural aquatic and terrestrial resources management in order to accomplish food security at
local and global scales. Time-series remotely sensed datasets are precious and valuable resource of
temporal and spectral information that could support researchers to access field management goals.
Farm management have been always encountered some challenges such as lack of access to
quantitative and qualitative information of agricultural crops. This research aims to develop crop and
field condition indices using time-series of NDVI (Sentinel-2) and crop type maps of Moghan Agro-
Industry (MAI) in 2016-2017 and also Shahid Rajaei Agro-Industry (SRAI) in 2017-2018. Then we
tried to identify parts of the fields that are affected by Environmental factors such as disease, pest,
weed, soil-related deficiencies and uneven distribution of water due to Inefficient irrigation system.
To this end, Time-series of NDVI for four crops (wheat, maize, alfalfa and sugar beet) in various
fields was provided. Finaly, field and crop condition indices were developed to show the variations of
crop in each field and also the fields in comparison with each other. Finally, the proposed indices
showed high accuracy with ground observations. The results were 88.88% for Alfalfa fields in MAI,
and 94.11% for wheat fields in SRAI After evaluation of the results of indices with ground
observations, it was revealed that where field (homogeneity) index is low, growth limiting factors are
activated.

Keywords: NDVI time-series, field condition index, crop condition index, farm management, Sentinel-2
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