[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

9 VV Sauadad jo JUSww i jb o po Judxi g 2L 50
posS Jgamo sl yeliio 4 5,l0ly polas Sboj s LHH

AVAIYY 1l o ey N /P/R:allie 2l
V=Y rolmio

| e Sa i ol8zils GIS g 90 5l o 09,5 Lkl (LS p doeo
Email: Sharifikia@modares.ac.ir
OIS sosle> ol8zils GIS 5 jg0 51 romiw 09,5 JLeils 1 60T 39,8 yLilud 395
Email: rsgis1000@yahoo.com
e S olBils GIS ¢ j90 51 Ltomiw 0yl owlids IS (sgmiils 1 2l dwd w0
Email: mchaji2003 @yahoo.com

9 ..\Jl.a Sjy90 4 Cowl 6M})| |n|..x§| ¢|n..\.2f A.Lw )| 6})3[.&5 UYM u*’b

S el g Lodls g a8 )5,1,8 (6590 3l i odiixe I (g lem azgd
S lh Sl g (510 5 ol o (605,10 g (B ym0 dao ol HO (GOuRe
aos jl lide s Suukd g Lz aesb jo 5 loly LUK I oud b 3L
Syg0 yoS oyl pl j0 W A Cawl Jgazmo (pl Gl j0 solaiwl 890 OSST
Ol §lp ol eabl g wsls y ol @ g)lu (liixe (S oo &8l 4 g
30 (w8 9 &) puiF oLS ial candlbao gl (gl Bwiind (1 0 ilodgei (3 yro
Galoly easmiw grooly jI eolaiwl b gl lw el £5130 )l (golowy
3l g 42,0 F1o,85 w asgly g HH g VV  Fuuukd g0 9 C Wil jo ENVISAT ASAR
D390 (TSl ST S8 a3 JUSKw i 3l co o Judxd g b5 @2,k
HH (Sauaad 90 52 53 [idk 5 cu po a5 Conl o 51 (Sl gl .ol aid 5 an g
Olnl 3 2o o215 6ly o i aiy Jolye il 5o Jgud BB bl VV g
owl )0 G (S Cogby 4 HH (Sowdad b JUSow camlus pus
o &3 23 0SS 33 051 50 B8 VY (Fidad b JUKouw G 4 Jguazmo
ol (! izl og Fu b g clls s,y G ol Luwwd JB slad v924

Ll s 05,5 — Sl pole 5 ol 0aSals = jte S5 oKl LS =) 105 1] gamno oz g -


mailto:Sharifikia@modares.ac.ir
https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

AY Gl YA 0 Loy (o0 juws Jlw (2Ll 2> pole (60 )15 Wl &y il A

Wy b g 00,8 3985 ol ZU 5IVV  Fuuadad jo yloly JuKw (o puiS 4 G
HH (Saudad ;o guized wil oo gl S 51 Gy il st ol iy
Gl T 51 g Glalpdl (Bodles Ao s a obS uswy B Hloly isu b
b o0

ol «lg s zg,B8 puiS ((Sawdad (isu b o s (e B (il 15l wls
&)‘l;\é

doddlo

it e el oLl B ool ot 2 2l Sl 3 (53,505
ol Bas lye 4 65,5liS DY same Lo e gad9e aenl Gl p (e 3,10 malg>
Lty cpl jo el 00l (s 1o, 98S poye sl 2138 mols 3l cblas 1l jo (597w g
Y guame al)l s ¢ o138 Sadal el jglate a4y ccaiS slazel JB SleMbl 4y oliiws
Ledss aSE 5 axgi y90 5 moes sl Ol S 4o Sy Rl rizren 9 JlL S
a4 6,90 5l o gl g edioriw alex 5l el slajlnl ansey o)y ool
oolaiwl 850 ledbl pl 4y Slaws g adgi sl gyl je0 5l i 059> 0 pgas
) ol s S ool 3 g s Nyt s a3 ol 42853
Sllllas )5 1l cnl 9,8 & jasie loewd slacuje 5 LS womal (glol) 90 5l Ghomiw
555 Aled Jsb pled) (Sloj Cadgame g ol 50 O Sl (osas 4 5 slsS
58 590 5| Lo ol plS g oylaame (Ruiz et al., 2009 51 am)cwl (olse 9 of Lal,s ples
Olowsl (STl 1y aiyls ol jiglas olls ol & ool az g (65,8 Slalllas g4d50
S5 & sl o Bl (Ohlin P9 50 epat @) oS wl; Jad pbl el o
s g SYgaze oy o lpe ol g 4 jled 4 508 gole 5 (e 03995t ;3 gl
(Zhang et al., sjlu o Sanpe G0b; 090zl Lyl i pl o |y Jyame Sledbl 4
Sl 9 5l G b (Galite Wl (5)l0 gl p3lSe (5101 590 5l Aonins 1999)
WSS ol Sl ey Seals Gl g Slaaline sl e ;08 S35l9SS (o5 5 3,1
5] e i JS g, o il 5] AL il il 5 Se5ed sl i
> & =hy By o s 6ouskaS slecadld (bl 5 evg el g LoL
(Zhang et al., 1999; Ruiz et al., 2007);lw o yuro


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

N Py gy LHH g VV Sapdad )0 JUSeow i 5L cu pb Sl 9 251

@ Sls o5y 3l G Sllllae ;5 (65,5leS” SYgame o) olye (b 5l o
bbb oy 3 adle ady Jab Jsb o of Lelid 5 g ol Jpame S
b (oniins bl as 5,5 o)Lil Jyame o codl b 5 0y Sl @y lgiee Jpame
Sy s (i )| Lot 0395 wiile plaasls b ol |y Jyamme (m33k 3l T (a3t
Lalpd & (oliss Sz oalpln ol 13 (iamies 0)90 g 3955 5 Jede)lS el o Hlade
Oy Jolye ay 0ns S8 slaasls 5 Sy o b conl 03 (0 (835 (aten 5 Jyame
29 590 9y 4 59, S 5l S g Jaame Lyl )0 5osd Sk 5l ogl ools bl Jeazes
Sl £3090 Sllas i 355e Jpame iub i 5 e o prie b, Jab Jsbo
odpdiiy (Pl (Jy9p0 Wiy 0y93 Jsb 5o Wil aoil 5wl S5 jslae 4 1) Y game
(Ruiz et al., 2004 ;| sl
3l o 093l bl Sl (Sl (65,5l Slas )57 p0 4185 plowl alide Slalllas
Shoslanul g ardls baasls cpl 51 Sy o (reedd g olS 0y Jolie (ol 5o (55l 590
Chedls ogar 5 coiad),l Sledbl aiuly 4idS bl o 'SAR gl
5V dpame Wiy Condy alpe) j3 Grized 5 g ooy Sileoslel (el il (g5 slaS
(Karjalainen ef wlas o218 S50 5 cudlsp loj ig Eobs cpols J5 o5 ailg> alox
@55 ol Ll al., 200; Blaes et al. 2006; Shao et al. 2001; Frate et al, 2004)
Jdob 5o )by Gleptuns Ly el gya9) (63L5 Jlw sl Souzmn b cdél Clalas
Sk 3l b ools wdg g S5 Sglite sledyet pagly 9 b Sunkad g lazse
Syt g il (ST oSy o3il) LbSle (ol ooy iile LS Sglite clo S
IS Jiew 3y Solite DSl g gl (Slob S Cush) Gizes g (g
Jsb) oy sl el b blie &f,56 (Inoue et al., 2002)wles o sbw! 2L #olas
sl g 00lil oS b ] hlie DI aizman 5 K00S0 L (3,55 2 4ugly 5 Skl s
(Karjalainen et al., coul 00,5 oauzes s Jb e 10 5 Sedgu 1) (5,l0]; slrosls
y i Gzl a5 5Ly slo el )y canlioo (65,5L88 wlalllas o cgr o0l 51.2008)
WIS o 3l By Sl b (53, 45 T Bam 4y bgyse byl 5 wies e )13 8l o
g SoaSles ol @ Loee Guaa ool 0,5 )13 580 cw)p g addllas 540

'. Biomass
2. Synthetic Aperture Radar
3 Target


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

AY Lol YA o loud b juws Jlw oLl yi> pgle (60 0,1 wlidiond 4y i e

S a8 Jlo 5o o)fs ol Ol o b (K035 (Sa g 0092 dlly (soin slo S
(Ruiz wlaesly zsoJob 4 Laas wius cwaid sl Sy 5l olbdiges a5 Sy ojlal g
Oldllas ogas ;o cwlol caln 51 SO g)lol) ools g5 Q! cpl by et al., 2009)
el (55,5088

T Sl els e aloz 51 Gilise 6l ,5iS 15 ool Sl Slilllas 55
(8 5y0kiS sloo IS aiey 10 5 (gyloly yeo 5l i Sl STl eolanwl b g g L il
@ g S Cogh ) Slss b g alS sla el ol (anaids LS 5l Slsal b
(Frate et al., 2004; Ferrazzoli et al., 1992; Karjalainen et al., .l oo, sl
Ygame Gl imes 2008; Lakhnakar et al., 2009; Blaes et al., 2003)
(Blaes et «,d ol gz a3 5 plol Sladllas a5 ()lg5 o 428,518 daslllas 5,90 calizee
(Mattia et al., 2003; ~05 205L o5 ¢ sl al., 2006; Santoro et al., 2010)
(Shenetal., gz, &L s 9 b g Dente et al., 2008; Picard et al., 2003)
2,5 o,Ls 2009; Yan et al., 2006; LeToan et al., 1997)

2 0l ol 5 Coenl coms 4y (55,5l SYgame il Ales wizpe olal 58S 5
Sldllae 555 5 YAV apz 51550005 azgi 090 138 Sl (el (6l 632,806 2
5 AL Il 43,5 plonil St slooaszin 3l oalisial | (g55lsS ape o ilins
5 ilmos, ATAL LSan 5 55,8 Bz OYAY Kes 5 wilycoml OYAF ol Ken
0old 4y pw s Cudgasme oo 4y o501y e 3l o sla sl ST (VA ) S
e it B L SR L e e S IR L URCILIL S
Ygame (il ;o 1)) Gosizes ool (65,15 4 aney jo axdly Lol ale
s Js a1, (VAR (oS0 5 ol b il ) el S, By sl o (55,508

SS9 985 2l Ll b o olS iled sla Sy ) (AL Dl
Ao oolainl )90 Sl 435 5 Lo g yo Sus5 oler 4y (2l)y (25 5o (anome slo il )y
530308 6918 9 by el sln 1y oLy 055> 53 (690 5l i (g SESISS 65
ol e «)9,0 (ol p (e Sl oaiSy (Ll (S)9 0 DY pare Gl sl
o 93 53 9 Jled s gleal jo Ggled = g8 culs 5l (a5 )5 paS Jpaxe
iy ,s ENVISAT ASAR saiziws (5,0, ailojaiz pslai SaS a4 V¥ 5 \YAR o)l5
5 Omed ol a4y JUSw 253k Gy Jelod @sb 5l g HH 5 VV (la Sapelad 5 C
W35 R s g sl 3550 Jpaze anwsi g 0l Sl b


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

" Py gy LHH g VV Sapdad )0 JUSeow i 5L cu pb Sl 9 251

oolawl 090 oIS

olsale I ASAR odiziw pgad Voo Jold Gaizs cpl o colatul 0,50 sleools

L o920 joe 10 ol paai O a5 il oo Lyl olad lojle 4 3lee) ENVISAT
poas O 5 AVYA-AA elys JLo) YoV e Jlo 0 a0 B 055 0 asgly 9 VV  Sadad
A s JL) VY Lo jo a0 FVA 805 5 asly 9 HH (Sunkad b (Jo3 j9e 5o
9 w‘.b).) G u.xu.v)......: d.L'>).n )l °L.5 J.MJ) 0,99 6|).> )JjLa) QLA) O .J)‘é )‘)3 (\\”\’
0 Olados dwwwge 3l clS Oledbl (V Jgax)aus )5 bl ole s b asawl Sy o3l 5o
U"‘ ).3 )M ‘SMJL»-A-AJls-Q oli»...m‘ )‘ aalaie G@.JB‘ Moj Le Jos.a).a uLC)Uo‘ 9 U‘?}"’“"
Wil d> e an 5l ol siolen 5 Slaae ooy uzmen 00,5 GOl S dnge
8,5 )18 colanul 090 Slows

ENVISAT ASAR-IMS suizxius s Il yabai (1) Jgoor

(mm) _Sa5,b olas a> e b peal fu,l
s Y33 5y Sedsled e S (o) (k)| 2,
NIC R L] 7 Jlol ool 35l Jlol ool 35,
AVID VIO esamu|  woss|  VV| AYAANYMN| O Yede/e¥) \
VW ool @grel V| VYARNS[ Yere¥e8) Y
Y V| meases|  oss| V] AYARLYYA| Yeroon- Y
P Sowsy| ool VV[ AYARLYIVE[ Yorepng]f
AA Dot el soss] V] ATALENAl voreevna] o
5. Vel msamy syl HH|  YYAAAYYY] venerny 5
o aoaile oyl HH| VY ANY] Yeny ey Y
Ya/A P sl HH|  VYrmy| o vevyeony A
Y S, oyl HH|  VYU/eve] YNy 3
Vo K ULSH: S5y HH AR VR I B
oy

G (w9

S8 a hl jshane oy cl cilen — Balesl hsy (S gdesh ol
Al o Sloaidly (e e S )], polas (B3l a4 pladl alaslesT sl oo,
s Ay o3l 50 008 claley 5 Gl sleesls sysleez @ pladl alKisles]


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

AV Ll T8 0)lech cpo o JLu (bl poke (53,018 Sligdind 4 23 v

e g stulew slrosls ool b b_cali;:..il.oﬂ sysslop 5l GO mls rwcos

olsmle o b0l slacols Sloy s 5l 2BRiole;l slobjlon al>pe o 285 sl
Jgaz 7,4 & VV s HH  Suahd g0 0 5 C wil ;o0 ASAR cauis Envisat b))

wolasl 5l s b 5l s yieeelS baiilon plul 5l am wad oolitul ) ojled
b bl e Bl S5 6.5 a4 5 ENVI 63 ol s SARSCAPE

Gk pd palh @B S 13 HEae 35250 slaosls b celiie Sloj slwoygs o Jpazee
elos il s oS gl (HH, VV) JiSew Sodss g0 0 'cod las |
Ml g il sloaiil (S 4y ooliinl 890 sl Sloj (6 )3y Coal (6 a0k oS
(1 JS8) 288 &g Slindion oSl 5l (S8l ys (5

\
=L w,‘s)luow\ esi 5 i sy
R oelic wlic || s b s o
SLC -SAR DORIS / =
sty : SivE SEE I S o JS 105
gy 3l oy glas JEST ERCE(T PO ¥ fommn| T
’ =2 el el DEM ¢ SLC 3L
A
Aigal &l 50 oLl
o I PP P PR PO
ORI G 0 (21050 H Cxdgo * 3
’ o —, — U B
(GPS)
S Sledbl L ™~ ESERC

pass Ay Jolre Gy

', Interfrometric Synthetic Aperture Radar

?_ Intensity image

Guiznd Jo 150 glod gy (V) S5


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

Y Sy s LHH s VV Soadd ;3 JUSiw (A 3l cu po Judoi 9 2L 50

6)'&‘) W‘J—’.’L}S
el Byee (INSAR) (g)lol, (o 30 SaST . (hgy opl o oolanwl o900 SuST
odsl 5 e oM VAVY JLo ,o (Graham, 1974) Lug b ciss S50y
Ol w S35 8,5 &0 (Gabriel et al., 1989) Luwg s5,5laS ,o o ol
9 oo lice 6‘).7 ‘) Jl..i»...u uoo)l.a 9 ‘Susm 5)13 Jisle GW))‘ LSLDQADLMJ C‘):}L....u‘
‘503‘ 9 (5090 )‘b).) B C.‘a..u g_i...al.u.b L Lo...a...m.n )&JJDLM )lﬁ .0)3]‘5‘0 w.@‘)ﬁ °L.tj uu)l)
LY ‘Smjm 45‘;19 o .b)L..u‘;o P ‘) ol.nf k_i».AL».h) U"""" 9 ugl.a u&n‘ 9 Sl 4........."5
ool als (Rosen et al., 2000)s,ls bls )| aslllas 5,50 o sl S5y 9 kL
&b Ban oled 5 (S5d GlaThy 5 Sleogas I 6nd b odle &5 295
.(Karjalainen et al., < Ruiz et al., 2009 ;| sx) ol Saudad 95,55 5 a5l o il )8
Ml 5l (Sop e &5 Sl pme cnl i) (el ol (il saamsLis
S 5b o580 a5 aley oo 1) paeie ()l 0y Slo Sg oS Il y0 w00 5 ca3l edioriw A

(Y J&JL).(Lusch, 1999)w| 09y ),._'>L» )La.m.a ol

Surface \ %,
Y
ULLRARLL, “,

Hat Forest  Cropiand  Mountains  Rough  City
Surface Surface

Radar Image

Sloly 5o g3l (Vs

a5 col ol 51 S syl slaosls 5l oolainl b ol il (ogas 50 soxie Slalllas
Ot Gy (K g 035y NS 5L, JUSew 2505k 5, oS (Sujslsd U=l
oL Ol Jladie ¢ BLS 0095 « 5y mhaw asli (glis )| iales 5l QS Sopuben ol


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

Y Lol Y9 0)laid a0 Jlo (Llpi pole 018 Sl 4y T

(Engdahl et al., 2001; Simith et al., 2006; .col oas oays loly, JUKw 5wl g
Satalino et al., 2006; Baghdadi et al., 2009; Kurosu et al., 1995; Le Toan et
al., 1997; Karjalainen et al., 2008)

Sl Sy 4 a2 b K3 neal 4 paal 5l g Sl goae i S iSuslk Dol
rgbal dglie Cq 1N 09wl Dglte (ygenl IS ol g 0595 1 4l a5l oo
Gilwdloy 0y55 5 asgly wginS 31 oolaiwl L beeols sl p3¥ oSy L alize
Uik s (gilwloy 5l e 0del Cewds polie (Ulaby and Dobson, 1989)uss
Al oo Cawd s b abaly 3,k 5l g 098 oo ylo (AB) axlg L a5 gy salys-

R €08 30rm )

o
G norm = O cal( 9

inc
bl ol o
0ad Jloy 233l o po = O oy
saiztiw (gul S 250 5b oo = O
Ry )5)"’ 5O oditiw 355 “%5‘} = Snorm
b a4 az>gi L le’“ 3,9 “%5‘} = Sinc
G, YUY (o odiomiw 355 0 drgl) s dz gl b Yaeae a5 sl 23055 5958 =1

D9 50

allla 3 90 ddbaio

)0 o oSS Cod Sl s Jpazme 08 Jolie by jslaie 4 B cnl o

=hy 2l 5 axkd g9 olien st S (65,9laS Sliniod oKl 4y dtnly Wges
Slodslive g Slowe laosls & cwyiwd 40 Sgge johaie a4 .ol bl ;] Sgel
@l byl 5 G eizmen 9 (LS w8y ol 5 5els 5l s (ele LML)
aS G osas 31 SO 6 LSa Ar e Lol aS 0050 )T Wass (5956 4 dalllas 550 00900
5 058 MalS p,8,0 cuilo g s ¢ CllS 5l casin 4ol p gl)ls 5 S5 Slakad axlg
G oezmed (P UV ey Olhd)os 5 2l cw)p 9)50 00gumme ;o el oals ol

sogdle (B3l 950 JUSew )3 o 56 5 (LS (ielgid Dl Sowlio S pelaie
Lo oS ol g (oliwg; Copan b 5 00 ac )50 90 (Lol cigad ac)i0 cpl (21


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

o Py gy LHH g VV Sapdad )0 JUSeow i 5L cu pb Sl 9 251

S 50 (el)y Slekad)ed 515 Jlod g (hilop 990 wald plore 4 g Sl S
(Y

SLlLo 5 05 5 sliwg, 90 Jolba 50 5 lyyed — o)l udo 4o oad Ll sgumme
L rle a5 (ol 9 Sl s cod U Jlgen (Sl 2 Joitie osgaze cpl o)ls )8
30 2ol axly Siddand el bl b caw 4 aS Cenl 0o 3 VO U Y - lawgie o
0390t (pl ;0 odes S (¥ SKH)aibl oo S caims fSis G ele g coalS
5 i Ol plie 3505 5 il Gla JuSis 4 ey b a5l po 5 ] oS
Soge 4 i gl P 5 Sl (5)Sad Djge 4 paS Jpame SIS odas (e
@ paS ctS Jglaie (ol sl (oll 2 090 SuiS dguce gobas o 5 euiSTy
Loyl i) LT aslg) 51 000 piS S g olopga VO Calil 3,05 10 31 Vaano diliue;
P50 5l e pasS S Gl g Ois5lS Ll ol pasS csS (sl 0,8 oo pliul e, 3]
25,5 oo oolaiul ¥

i) o5 Jlo o 5 NS g8 Golol 1 (osl,5 Dlakad (pogle | 5o Ssges sl
SR O30 5 SoRATwd asjie Fpo (Sl Cod by (i) Sypae oSl (Gl
ol 0l [SIY ojles Jgaz 50 £)l50 cpl o Shg g Slatie .cd)F )8

axdlle 5,90 & 30 Wlhasine (Y)Jgu>

I i BT ot I PO By B i
ol S2oals> OO Jaan (LS| S| 450

oad ollaf VYA AV SN JIBL ARIY Y] AN e VE| AA a0 V- S
oad Syl AYA| A SV JNY| A Y IVEL A e VE| O AS e Vool Sy
oo cyllaif VA0« AR Y IVl Qe Y YY| AR LT YO AR LT YD Vool a9 Y
oad Syl VYoo R S YA IVl Qe v YRl AR SLTY | AR LT Y Vool a9 O
| VO A SNl QY YY| A LT YY) AR LTY YO| w9 O

| VFe- S VY| Qe Y vEl Ae SLTYY| Ae LY Vel w9 F



https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

Y Ll ¥R 0lois @b Jlo (bl ir pole 901, Sligind & i v

STWE
1

$"I0E
1

y3N]

7 L]
o H_)o'_' olfiu) .

ol el
=) L Sl jales
* by LU

— st o
ot S di

wlaggy,
N

axdllan 550 il (F) JSib

aassl 3 gl

Pl (Ggalr &)l5e 5 i gle ()5 SSE Baa b g pasS Jgame by polaie 4
30 009ue (Sgalym (Hlp gl j3 ZaS glgl gl g el o8 add g o
Sad Jlee pgal 4w 5l RGB oS 5 5l Jol> asss pl (F o)leds JS0)000,5 aslllas

3 oasusb ol jo s B olo,m Y o B cligus )l Yo R p0,6,8 VF) sl ool
50000 Ol Mo Laad i utzmen 5 olS (g5alsdye 5l Slie o Jpame 4y Jpame S
=hi JelS 5 E)lie S sl b bl (T b Rl G35 glre e B
5 o oS LS slaaist gl sl oy arlio Sl aly ) (F USE)550 3 yne
el 5l oslhe oS 5 Colil woysl wald lemen (Al g adllas 550 0dgae
S35 (Byme O S35lg8rm )3 i 9 (S3led ol Guail


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

W v Sloy g UHH g VV Sadad o JUSew iy 3l o pd Judoni 3 (2L

CEIES B U m-;,,;,n.-mby,_,‘,nr-

WAA-AR 15 Jlw axllla 5 590 adlaie & 150 3l wilojuir guai (F) JSb

il oS o paiS as)pe ¥y ol S ashe Voo il o s sled (rizes
Josie ol 0,y gl (6w jo baoles ol Bire gl JuSn SbsL jskaie 4y il
sk g omet (bl lauSy o) adlllas 3550 ¢)lhe )3 29290 oSy S
b pgas oy 5o 5load bk By (puSle 008 Jloel pglai plos (55) 5 Olanen
28558 Sl )50 T S 5 dsliie m (o g

ks )05 C w0 gt gloosls 5l il cupo Gloy Dyt Jelo 5 4520
5l CiS ay5e ¥ 0 ol Wl jlal e ez sl az 0 TV 0,55 agly 0 s HH 5 VV
ol oals aildS oled a0 P 9 0 SO j0 oo S ac )5 ¥


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

AY el YA 0 Lot (o0 s Jluw (o LSl 32 pole (631l Wl &yl

YA

M e (YA (B0l (S abigS s Sl
S ledyy,
0 145 170 195 220 245 270 295
6 +— 4
7
‘;‘ 8
¥
Ee
R", -10
ERET
@
|
13
-14
BHH- Yasy3e VW= )ds 5
HH g VV (Sodid )3 ol pusS & 5150 51 (i 3b cu po (8) IS
OO e (RO Ay ® aile (PO adg> S Sy Sl
s Hlade,
0 115 140 165 190 215 240 265
1 =
8
-9
1, -10
3|
5
o)
ﬁ; -12
—_ | -13
E —
= |14 .
-15
-16
®HH-7ac,30 BW-0das,3s HH-fas,3s @®W-rac,js

HH 3 VV Sowdad j0 00 poiS £,150 51 sy 3b o po (8) S5

ady Juad laml o VV Sadad o iouilh oo 1558 IS 90 slaylo 4 aiiis
@ axgi b.cwol b HH (Saodd 4 o 6 5Y6 polin O 9 V) g)l50 50 (auawl V))

5 S p) oS Supd Cumdg g ails 18l adgl dl> e 10 piS g l5e loy ol o 4]


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

1 Py gy LHH g VV Sapdad )0 JUSeow i 5L cu pb Sl 9 251

6 b ol 3 il slie gl wald 1y il 3 e el (s
b s 51 S 3985 b K00 Gl 4 el o] (b S9dgi e 5 S sla Sy
s VV (Sauhad o ol coyo ol oad S8l j0 iz hawgi v i35k 5 olS
4 gogro Ny, (2098 V9) yu9a eegd 55 SRR Syl ey (2] P03 ) as50 50
4,30 slp pBl ! B SOl oo (il (S, al>po 4y olS (o) B g 38,5 095
15 (dB) YIVY 5l o] Lol g edges ais a) b bl b 1, ocalS’ iy, (o paiS) ¥
R Olej 5o 00l ()35 55z Gy 3l Al ol pslie Gl s S cush; e (Sankd
el i Lawd O 9 ¥V de 5o 90 j0 sl polie &l oss wig)y .l odioriw jgue 3l
Sladidly & aies (5 p gl (sl 53 5 4050 90 Gl 5O Sl p Hlade o gl
CllaalsS 5 i H0 0 ac)ie S S W o) cul S g o oglas I Sl Sl
ol Sl Dlyss po alaadle LB 4l (@5 ol L polie S925 o 4 Cugh,
Qg0 i Ol Senl obST (G599938 )3 ek w8 )4 (2B Wy, el de e nl )o L
5l posS @ s a5 Cnl @20 paS oLS 5 VYV Saidas o o, JUKw g0, 90ee
ot ) JUiSs 2l nl o 05T m a1 (il Sl igasie (o sy ol
03305 3,55 p Jyaze GBS p g Bl b caSL 0 SI mhaw boyeSp g 26l e
e e oS s S 53,1 5 glabidle BB i

ady ol plas jo 1) al8l aig, ol pasS g5l (gl ik o HH (Suidad 5o
15 (dB) “AIYY Jade & g,y o ya 53 (dB) VYA 51 ] ol 45 s,5b s to505 2 ymo
% Rl ke (ptien (s el g)l5e (ogas 50 biee Rl aS; (SLL Al
5 438,5 593 4 VV L aslie (g0ig) (Sl (l 5o (il alopo (nl 5l o ol el
2 SB idsise 50 i 5l Jle (Cloy lamy Ly gal o5l 0 7 g ¥ ode)e
(F ISyl clls sl oy o3l aoeid 0 F ac e

plo )3 7 ac)i0 polie S 0 ¥ odeje j0 (M50l polie (39 (193] 4z gs JlB i

B ujLa.a )‘ ).!LA.A 7'“""" U"‘ ol U’“"j) ‘SuLL.A le.ﬁb‘sw)).: (? J&w)w‘ .L.u) 0,99 Jj-"’


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

AY Lol YA o loud b juws Jlw oLl yi> pgle (60 0,1 wlidiond 4y i Y.

Frac o 0 el as)i0 90 (pl (o Jgame pledily jo Jige sla,eiSlE 5 el )5 (slagSl
cayd 50 yeis Yo 5 (5ol 50 yed Laylpd (nl o5 el 00 )51y oS (gl (5 ST e
Sl ails Jos a1y isusb

pasS 5o ol Sglite Wigy g (2l poiS g5l50 ;0 HH (Sadad ;o 503l cupd (5090 5Yb
s HH Soadd o Jgame zU L o, JuKw jinn Jobs saimoylis VV 4 Cond o0
s3] il s ST S 65 0 JSBc] iby gb 4 ol S S5
(?J&w)w‘ ool t) U"'A) w.’)h.u W 9 JM w‘bﬁ LE V) )Q A 9 \ 45)}/3 )Q 6)10),’);9@

aQ WLHD [EPUOWRY) oolawl S,94 6)‘.51) ija; B ‘S.Sl.a)b Jl..i»...u u.uau)l.a w}.o

we gylie p3 paiS (slyy Jpame (b ln ool Cobl mhv 5 9 Sislsie
I 0T 55958 55 3 450183 i Sy bl 5 piS oS ol 55058 ol s
oolatwl 0,90 (5,l0l5 00ls C Wb 5l a8 JUSw ;o (6,108,516l cenlinn byl 1 gus S
cSle Gdsy e ol sl Wy oy IS ooy 5o 1) Jame 9jsly 5 (e
L 55098l GRSy iy (S8 5 0515 o 4 o elyj 08 50 o S pusS
S & VL 2Ruil sl atls VYV HH (Sapdad 90 5o Jlo)l JiSe
Comlus 288 5 LS Sad 31 Jols gylol) pola w0 cnl lo )5 0 oo Cael)j
o A d,..ﬂ.’)u U”‘ B US"J Eb)‘.b U] ‘5’9.0‘)..4 M 9 oLnf w}.’c) Le @yb L........u
sl o Jele cpl SLSE gl Blas el oo JyuS kol g Lo,b 50 Cosgase
Olaid - ee 5o 0551 @al B 1) Joame (il 5 Jelos (g5l igases 5 (a8 JiSew
olad @pol 3 1) Oglaie [LSle g S il cugb ) Sl s g Ol ol ileall>
5 S |y Jole pl b S5 OIS goguml Jlaws Giolew 51 Jols sbrosls Wiz 12
VY (Farid 5 ol 0y 099 Jsb 5 il oy Sl Jelo 5 sl cias

(5 b )3 loly JUSow 3 paiS (a0 a5 CSbe (53 (2ol 3555 agly LHH
Silwses paly8 1) 2b 5o sdal 3929 4 &l s cud ] ol zb 5l e o 4 VV


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

" Sy s LHH s VV Soadd ;3 JUSiw (A 3l cu po Judoi 9 2L 50

S e &y (poadgS Al e Sl G 2Pk oy CHTHH (Sandad o e
@ ool azlge Gz L) Jgame (203l Geess Ol (pln0g) (Fems) obS 5
Slr erolie Cobl Guiod (nl jo 0ad 4T G zse Jsb )0 )l JiKw S Ole
G5 s zee Jsb Rell Ll olen ay s paiS Jpame (eSS pgat 4 g SRk
3,90 ,00,9) @ol3 oLS ul gl |, Al 4 Slows g cds iulidl Jlasl X wil sleasls
Ll 4T 5 arogs

1 piS LS il gl ooliil 550 00l g L IS yge ko ol sloazily
Pl oy Jyame (ul cudS 6581 )0 ks b (e 53 el addllas 890 adlate o
odd $i0yaelipyed )kl mash g SLieS 5 paseinl (ol)y Bud b g)le 555 2 S
] S oS aSy argi b iS5 0 jle el d |, s il sgama |, azily wilg o
Loosls cul 63510 2 ST e crl ol i goe (Sumhd 4 (ool Colis
SaS wilgi e a5 el golisS ooy Jolsd o 5 (HV.VV.HV, VH) LS  Sopbd
Jgazee pledily (g a2 )3 9 o) Jole Ged 9 (Rl @S dee 4 SLL
Sless

sl g auboo

1 S 8 ySdos odd (VWWAY) ST e )IGT sy 6,3 o tails sl (sawl )
ARS o,lgale palai 3l ool udgi Sy mhw als 3l colaiwl b (pe3d culbs
AV SOlkgsy iulen

3391 3 (VYA sagodase e oomlB 1l s ¢(§ ol (e 0y ¢ wlie (9,8l 5le> Y
Ol s (59590 axdlian) 598 51 i (579U 31 o3liius! b oS ColS 5 elans
A Slegss Lilen ooyl

“})Jboc;o.wb HE o] ‘OQ‘).Q‘J‘Q few e swb)imﬁ “@Jals ‘L))i’) ‘L)“ff ‘b_c‘).>u,c5) Y
L)“"L"'Q ‘Gsl)) 'BJ.S @"' )LU é)s’ir’ ) ‘5.0.».‘9 ‘stboé‘d é)-!)ls (\VQ’)M‘)J‘M
VWA gyl - 4 Solegss Glo


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

Y Lol Y9 0)laid a0 Jlo (Llpi pole 018 Sl 4y Yy

) ($5 9 9 plBl i S Gl Ji Cadol il S (VYAY) j002 (3155 F
Olp! Ol §ygtez gy 60 pdly (BOliuiny p wuST b gL WMl jo
VYAV olo s ¥ OFY ol ¢ ool 30 s s dolibiod daes

eS8 Slos (e (VWAT) Luj, olipsne dojle GIOT sy (g 8bye
SPOT_Vegetation, gleo,lgale gbrosls 31 oolasw! b ol ylaw!
AF Sology Stolen o ool o ol sTERRA_MODIS

dgd (VYA ) somme 039 (5 Sl O saumag sbeo 9 sobliond il £

sobai 3l eolaiwl b (gylw liwpgeds )0 g Cud Iy phaw (paod 9 Al
Y 0,90 — L;su.».]a @L;_Q‘J.t} 6Le,w.m5)) 4.17:9 —(RADARSAT) CA.M)‘&‘) 6‘&)‘9&“
DA-FD Elonio — FA o Lo

Baghdadi, N., Boyer, N., Todoroff, P., El Hajj, M., Begue, A., (2009)
Potentiel of SAR sensors TerraSAR-X, ASAR/ENVISAT, and
PALSAR/ALOS for monitoring sugarcane crops on Reunion Island.
Remote Sensing of Environment, vol.113, Issue 8, pp. 1724-1738.

Blaes, X., Defourny, P., (2003) Retrieving crop parameters based on
tandem ERS 1/2 interferometric coherence images. Remote Sensing
of Environment 88: 374-385.

Blaes, X., P. Defourny, U. Wegmuller, A. Della Vecchia, L.
Guerriero, and P. Ferrazzoli (2006) C-band polarimetric indexes for

maize monitoring based on a validated radiative transfer model,
IEEE Trans. Geosci. Remote Sens., 44(4), 791-800.

Dente, L., Satalino, G., Mattia, F., Rinaldi, M. (2008) Assimilation of
leaf area index derived from ASAR and MERIS data into CERES-

Wheat model to map wheat yield, Remote Sensing of Environment
112, 13951407

Engdahl, M. E., Borgeaud, M., Rast, M., (2001) the use of ERS-1/2
tandem interferometric coherence in the estimation of agricultural
crop heights, IEEE Trans. Geosci. Remote Sens., 39(8), 1799-1806.

Ferrazzoli, P., Paloscia, S., Pampaloni, P., Schiavon, G., Solimini, D.,
Coppo, P., (1992) Sensitivity of microwave measurements to


https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

vy Sy s LHH s VV Soadd ;3 JUSiw (A 3l cu po Judoi 9 2L 50

vegetation biomass and soil moisture content: A case study, IEEE
Trans. Geosci. Remote Sens., 30(4), 750-756.

Francesco Mattia, L. D., Giuseppe Satalino, T Le Toan (2004)
Sensitivity of ASAR AP data to wheat crop parameters. Proceedings
of the 2004 Envisat & ERS Symposium, Salzburg, Austria, ESA SP-
572.

Frate F. D., P. F., Leila Guerriero, Tazio Strozzi, Urs Wegmiiller,
Geoff Cookmartin, Shaun Quegan (2004) Wheat Cycle Monitoring
Using Radar Data and a Neural Network Trained by a Model. 1EEE
TRANSACTIONS ON GEOSCIENCE AND REMOTE SENSING
42(1): 35-44.

Gabriel A. K., Goldstein R. M., Zebker H. A. (1989) Mapping small
elevation changes over large areas: differential radar interferometry,
Journal of Geophysical Research, Vol. 94 No. B7, pp. 9183-9191.

Graham, L. C., (1974). Synthetic interferometer radar for
topographic mapping, Proceedings of IEEE, 62(6), pp.763-768.

Inoue, Y., Kurosu, T., Maeno, H., Uratsuka, S., Kozu, T., Dabrowska-
Zielinska, K., et al. (2002) Season-long daily measurements of
multifrequency (Ka, Ku, X, C and L) and full-polarization
backscatter signatures over paddy rice and their relationship with
biological variables. Remote Sensing of Environment, 81, 194—-204.

Karjalainen, M., Kaartinen, H., Hyyppa, J., (2008) Agricultural
Monitoring Using Envisat Alternating Polarization SAR Images.
Journal of The American Society For Photogrammetry And Remote
Sensing 74(1): 117-128.

Kurosu, T., Fujita, M., Chiba, K., (1995) Monitoring of Rice Crop
Growth from Space Using the ERS-1 C-band SAR. IEEE Transaction
on Geoscience and Remote Sensing 33(4): 1092-1096.

Lakhnakar T., Krakauer, N., Khanbilvardi, R., (2009) Applications of
microwave remote sensing of soil moisture for agricultural
applications, International Journal of Terraspace Science and
Engineering, Vol. 2(1), pages 81-91.


http://rose.ccny.cuny.edu/~tarendra/posters/Soil moisture agriculture 2009.pdf
http://rose.ccny.cuny.edu/~tarendra/posters/Soil moisture agriculture 2009.pdf
http://rose.ccny.cuny.edu/~tarendra/posters/Soil moisture agriculture 2009.pdf
https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

Y Lol Y9 0)laid a0 Jlo (Llpi pole 018 Sl 4y Ye

LeToan, T., F. R., Li-Fang Wang, Nicolas Floury, Kung-Hau Ding,
Jin Au Kong, Masaharu Fujita, Takashi Kurosu (1997) Rice Crop
Mapping and Monitoring Using ERS-1 Data Based on Experiment
and Modeling Results. IEEE Transaction on Geoscience and Remote
Sensing 35(1): 41-56.

Lusch, D. P. (1999) Introduction to Microwave Remote Sensing.
Michigan State University”, Center for Remote Sensing and GIS.

Mattia F., T. L. T., Ghislain Picard, Francesco I. Posa, Angelo
D’Alessio, Claudia Notarnicola, Anna Maria Gatti, Michele Rinaldi,
Giuseppe Satalino, Guido Pasquariello (2003) Multitemporal C-Band
Radar Measurements on Wheat Fields. 1IEEE Transaction on
Geoscience and Remote Sensing 41(7): 1551-1560.

Picard, G., Le Toan, T., Mattia, F., (2003) Understanding c-band
radar backscatter from wheat canopy using a multiple-scattering

coherent model, IEEE Transactions on Geoscience and Remote
Sensing 41(7): 1583-1591.

Rosen, P.A., Hensley, S., Joughin, LR., Li, F.K., Madsen, S.N.,
Rodriguez, E., Goldstein, R.M. (2000) Synthetic Aperture Radar
Interferometry. Proceedings of the IEEE, 88, 333-382

Ruiz J. S., H. M., Yolanda Fernandez-Ordonez, Joni Bugden-Storie
(2007) Corn Monitoring and Crop Yield Using Optical and
RADARSAT-2 Images. IEEE.

Ruiz S., J., Fernandez-Ordonez, Y., (2004) Prediction of corn yields
in Mexico using vegetation indices from NOAA-AVHRR satellite
images and degree days, Geocarto International, Hong Kong, vol. 18-
4, pp. 33- 42.

Ruiz S., J., Fernandez-Ordonez, Y., Mcnairn, H., (2009) Corn
Monitoring and Crop Yield Using Optical and Microwave Remote
Sensing. Geoscience and Remote Sensing. InTech - Open Access
Publisher, 405-419.


http://www.intechopen.com/books/show/title/geoscience-and-remote-sensing
https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

vo Sy s LHH s VV Soadd ;3 JUSiw (A 3l cu po Judoi 9 2L 50

Santoro M., U. W, Jan 1. H. Askne, Life Fellow (2010) "Signatures
of ERS-Envisat Interferometric SAR Coherence and Phase of Short
Vegetation: An Analysis in the Case of Maize Fields." |I[EEE
Transaction on Geoscience and Remote Sensing 48(4): 1702-1713.

Satalino, G., L. D., Francesco Mattia (2006) Integration of MERIS
and ASAR data for LAI estimation of wheat fields. Proceedings of
the IEEE 2006 International Geoscience and Remote Sensing
Symposium, IEEE Publications.

Shen S., Yang S., Li B., Tan B., Li Z., Le T. Z,. (2009) A scheme for
regional rice yield estimation using Envisat ASAR data, Science in
China Sires d: Earth Science, Vol. 52, No 8 , pp. 1183-1194

Shao, Y., X. F., Hao Liu, Jianhua Xiao, S. Ross, B. Brisco, R. Brown,
G. Staples (2001) Rice monitoring and production estimation using
multitemporal RADARSAT. Remote Sensing of Environment 76:
310-325.

Simith, A.M., P. R. E., J. Bughen-Storie, E. Pattey, H. McNairn, M.
Nolin, I. Perron, M. Hinther, J. Miller, D. Haboudane (2006)
"Multipolarized radar for delineating within-field variability in corn
and wheat." Canadian Journal of Remote Sensing 32(4): 300-313.

Yen Y., Liu Q.H., Liu Q. (2006) Methodology of winter wheat yield
prediction based on assimilation of Remote Sensing data with crop
growth modeling — Journal of Remote Sensing, Vol. 10, No 5, pp804-
8011

Ulaby F.T., C. Dobson (1989) HandBook of Radar Scattering
Statistics for Terrain. Artech House, 1989.

Zhang, W., Yan, T., (1999) Analysis of advantage on radar remote
sensing for agricultural application. In: Asian Conference on Remote
Sensing. Available from: www.aars-acrs.org/acrs


http://www.sciencedirect.com/science?_ob=RedirectURL&_method=externObjLink&_locator=url&_issn=11109823&_origin=article&_zone=art_page&_plusSign=%2B&_targetURL=http%253A%252F%252Fwww.aars-acrs.org%252Facrs
https://ndea10.khu.ac.ir/jgs/article-1-1511-fa.html
http://www.tcpdf.org

