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B4-B3<0=AVI=0
B4-B3>0=> AVI = [(B4+1)(256 - B3)(B4—B3)]*?
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L = Lmin +(Lmax _Lmin
255

)xQ' T:L
Ln(Tl+l)

|4

1799 glivwls @ g 6 jlosi @ piidss Jlw

(V)akas,

(Vakasl

(Makl,

(Fakl,

@) akl,

(#) akal,

(V) abasl,

A) 4k,

(Vakl,


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

vee 9 olojyl yghio 6y FCD o3 6iugy J>0 (-3 20

31531 T sas g lud Gl Sgouo

watts
(m?xsterxum)
K ,=1260.56 (kelvin)

watts
(m?xsterxum)

watts
(m?xsterxum)

watts

(m?xsterxum)
K,=1282.71 (kelvin)

watts
(m?xsterxum)

watts
(m?xsterxum)

K,=607.76

Lmin=1.238

Lmax=15.303

K,=666.09

Lmin=0.000

Lmax=17.040

L —L_
L=L_ +(=m& _—min)y, Qo T=
min ( 65536 )XQ

KZ
K
Ln(—t+1
( L )
watts
(m?xsterxum)
K,=1321.0789 (kelvin)

watts
(m?xsterxum)

K,=774.8853

Lmin=0.10033

watts
(m?xster<um)

Lmax=22.00180

e deo U sho 5l Gl puolie g oog a8ty ayls

o515 el am Al e 50 0y e Cawddy Sl 00l
Jsl adlge (als (al o9 oo dle (VD) T alS
o eitee sl (PCA) T Lol sladilgo 4325 by,
Voo v 5l o] ppolia s o9 Bl 5 VI slams s
b ol FCD awle ST o5 054 so Sgazma
[10] Cesl (VO)alas],

3 Vegetation Density
4 Principal Component Analysis

(\ ’)‘d"%‘)

(1) )ake,

(\Y)aka,

O Y)alal,

alo (oSl ool -1-0-Y
ol e widy t wle asls cosi b

5 b (PLS Gy 5l (B0 by S
e «b—‘a’L" oS aslsl byl Q,{‘ A oals sl )|
AL Gizen g Rz A () S el e
L8 Oyge pb S

col (FCCIY JSo> 55, ouS 5 s Lasls
INT %o Sy O Drakay, 51

e Lh by doy gl el a5l e
oasls s Jas eS|, (SS1) Yeas wlie 4l

! Forest Color Composite Index
2 Scaled Shadow Index


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

Red (R) =SWIR

SWIR + NDV I + Green

Green (G) =NDVI = FCCIl =

3
Blue (B) =Green

FCD =+/VDxSSI+1-1

JoS5 e ad s 8 sla Sy polie (Sle
&Sl o il Jmus BB oas gl K> coluw
s9 o3liial oSl iLd (sl 25l il 51 81
rgbal JSon (e gl g JS sl 4 axgi b
Se F ol o colin b b K lads casadd
s r g il asales 1y 15,8 cnl 5l jene o5l
Bi> oldl 4 LSe F 5l S coluwe b sl S
iz > By S e 5 5,550 o 25T
ol Gl Yl Jle (lge 4 ally (50 né
A acgome SO idgzlo o510 addl LSy
Sy el Jalas o5 55 S, o 458,515 (LS
Sga> il (55,0lS sl 5 5 LS o SR
A8l (85,58 s ol K o oS
oads Lol s el 4y azgi b1y w0gd o0 £
Srtar (S polie S (Kjew Joo ool 5o
T e 318 65)0lsS sla ey (S ]
5MJ)_M54.»L.WTA>L6)5_& s K> coluw
S e o5 b 5 plie e B slo JSir
3,55 oo
Y o ¥ 5l a8 5,5 olsol aSl Lo puen
aS Col ol ol Sl (P o Y L0 [0 ) Sy
(Sl loy Giulidl s lade ol 5l eS sl
) Sz o8 s ol L (65,9Li8 3blie lass
Oemed A ol el i 85 Coluse b (g 5laS
LU os ool JaSa Y 0 ¥ 5,8 olal jelats

€A

B0 Silelbl (5;9lid uwsigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosi @ piidss Jlw

(\VFalal,

(0)ala,

Sn S Jlos! ~Y-B-Y
PS5 slagictg Bis jolate 4 > (ol
AR iy plaiea oliil 4 g Wl 0gzg by
ol xSl J555 Jloesl aslond ganails
& ygmo ashaie 3 gl Slallas g ooy wale i
Ve cdo b oli)l sosd,) Jow 5l oolannl b .cd )8
5 slalass sla Sl Glasl> sla i (6 e
sl |5l SISl gl ol S JlawnsS
Aol Kz glaac,e oS 920 ol 39 e O
B Jlesl dl> o g 5 0285 )18 (Al 9550 515

a8 ol Bolie ool 53, 5 45
JSs V0 V@) JSis ldas ¢ 5,5 ol olal
Sl sy Ve olul 4y azgi b a5 ol Ll
)" i colbiw b L;LQJ_iL_? A ccwad o)|5.tbLa
cosls walgs 1y BS pl 5l jaue ojlal LS F,FFY
331 g il e yiSTas il ol (5 5ee Colis
odld joue sla Ko Coluw 05 oolaiwl sld -yl
LgLMA)_:oA_w ub._>).u LgL_.QJ_iD wl._&ml.:c&m
oy =S "Ll 45T (FAO) ' 5L5 o laill sy ya5
..\_ZLDLTA )l_'i_ia: o ‘) Ji& 6‘)—1 J9..5 JJ[S ol
o)l 6 S sl jahaie 4y iy walgs oplie (V]
ke g9, 2 @ ITall v g :Slee L3 Sl e
=l sl eolaiwl o ol solaiwl o Sy Sk
S9y = sbw] o> SO Jleel b aS 09 ol (uSiles

1 Food and Agriculture Organization


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5]

[ DOI: 10.29252/jgit.8.2.39 ]

vee 9 olojyl yghio 6y FCD o3 6iugy J>0 (-3 20

31531 T sas g lud Gl Sgouo

as il i alew] o Sl gl Sike A
soles e 5,5 5 (e Gide Sy (g
ol wilyr Bis Jaw mls 5l &ganl pé 0 90,8
((F) )

L FCD oo—iagy Joe oles ol (0) i
L aalio o ol laags, 5 2l 25l et
o o LS 1) gegad ool o

L s50leS slo oy conlin ailiwl s> iy yus
Lo KXo idarzl o515 adss 5l 51y ol coluw
L OP)adal, oV 0V 55 Jewe,d oS Bis

Ll 00

I(r,c) :4—1923123:I(r+i, C+]j)

j=3i=—3
s oyl € g Sy hans oylas T 1 o a5
el S coi 5 pay ol bS58 0 Sy

(V#)alal,

$°99 &>
(Tx7) &5
AEAENES AR E
¥ |¥|H |5 |(w|W|W
A A ENENENEN
B |H |9 |5 |5 |B|H
A EA EY ERAEA EY E
x 0 EH N ENE ) —
| A k| A A A
v | w|w| | w|w|W|®
o S S Y
B[P |[H|H P[P |P
5 EN EN EN N EE
TP |P |5 |B|B|B

r9bai (595 il S )5 Jlosl ogi IF i

sz palad
[ORRE

\./l/_\

SR
!

Wity yi3lie (33 5 Jle

|‘;~l¢fu‘—-‘mm-""-5| | RSB el

ALS iy g il S S i J-u\

5 S

o8ty S J e
DEM

AL Gtgrogl o815

S Jlas!
v
(@‘J gl oy ol M)

G933 bl (a5 ol jgliie 4 al> o @
S8 coplal e S (K oS 5 e ls

A5 51 (535 LaS Gblie Sio jeliie 4 Al> ye il @

3 38 e plowil ddlnie

]

FCD sudiaiagy Jowo g3twodly Jolpo sloinigy 10 JC&

Eq

DEM g ;5sSiln 5 5 03l U JRior 2oy 2 o515


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

sla S colus b S Hlojle ool sla Ll

LYY] cel elial
6L§J§.;.? <o buo u‘M @Lu )y —-\-Y
S 2

e 959, 5l ol s oy B (] o
op Gz g S e sla K 5 oo les
(M Jgaz 8 5 ploxl Sliw] S8y a4 Ol s )
S 4y s 5 IS e slo S 5 s
sbadlo slp |, oS 5 olyaske (IS sla b
Do o lid alise

B0 Silelbl (5;9lid uwsigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosi @ piidss Jlw

-y
Sl 4 Sl (59,0 anlllas bl 4l )l 51 L3
Lo | Kz olojlw 5 83 Sl glao,lusbinl jo a5
Syl ogmas )3 1548 g losul 5 2l
a5 aisilan 09 o,)Lil ol 59>y K> 3bl
ols ipyieS 515 8 il G5 (slive s
Vel S Gidg b Bl b JLSe o 1y S
e E S CE I PR
b o oo axaS «aio ol 4 asl oy Ve 5l XeS
Lo j3iS LS iy ol g5 s & Jlo ol
i ol s S s K 5l sendie colans
B 0o, 0 1) Jlaae il g 0gd 0 428,500l
IS plyte oo gt 3ble U af e
Gk g i 50 D plie ol el 09d Zdablons

ObiwdS g oy jlo (DL ol oyl SUSa5 oy OB 2 sbs colun Y Jguo

oluds olyvile oS (LSe) 5 colune Jw
VOA/FY, YYS FYE/F),AQ A+ ANA,OFA YIYY,0FY, 1A\ \Yes
AAY/A - YYE FASIS Y, AAY A00/59,0F5 F/Y),4%), VA TV
VAAISA,TYY - QY/VO,AA -YA/YS,0FY BIFA,ETY, VA YTYO
VEYISA ) - OYV/OF,AVY CFEINY,E /00, F¥F, VA VYA
FYEIFYF1 ) VAS/AY,AVF VEYIVE,8- O/FY, VXY,V AA VYAA
A +/AV,F A YEA/S - A8A VOOV, A BIFY,0FY, 14V yray
YYSIVY E-V OFFNY,480 FYY/F),045 F/YY,459,148 \ras

O Cas WWAP Lo o e Ko ol oldS
LIS B5Y o i VY sgus ayli3 VYEF Lo
PROEPES I JE IRV AR 1 PRESIROW TR N
il e Sglite Sloj glaesls o la [Six sl
Sl Bl adses 99 o A (NSt 5 () S

ams e bt | o ISiz Lo g g5

Do

S n gla S JS corlae (1) g0z gillas

YVY 5 i VOF sga> VW48 Jlw b VY95 L
o> 10 Sl el al bl mhaw iul38l LS
5 LS Ve 5l VO s salidl ol paiile el
PAO 5 5o FY sga> caulibl (LS psul asg> o
el Aog> 0,90 50 Cpismed ol il LS


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5]

[ DOI: 10.29252/¢it.8.2.39]

31T sy g Gilad ol Sgeuo

\yas

YA \yag

bl oyl (B, €) 3 ¢yl peile oyl (2) 5o JSoor o 505 31 slaigas 18 JSs

YA

ras

-
=

S bl jo K sl 5l glaiged [V o

i Boces Sldllae ol aws o lis ol a3 5
S A9y 5l 6y g plaie ol g Cl 009
A S 50 000 052 S e s > IS e
» S e sl S Ot (e G5l 5
o 30 VAP BAYEF Lo 5l alle & Sboj o5b

ol

L Gtz ol claa bl duslie ay aslsl o

=l (MNJsas cowl ool a3 loyy paing Olalllas
aS Sldlhs 4 25 020 o lis 1) S e slo
Pl LS e sla S il 5 aalllan ;5 55T


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

Slsar FAO Gllas b 3855 ol ol 9925 opl
Syl Gl las plwda s ca il g {

B0 Silelbl (5;9lid uwsigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosi @ piidss Jlw

Oz Wl o0l 5825 ol @l calple 285 18
L Lol 20,5 )13 om0 42588 lalllas by LolS

o L

[\] o)y &b (wlulp el s o jo S p» s JKe colun IV Jguo

Ty (L) coluw Jlo & X
Qe )0 0 5l s ezl AAAARER AR PPN LW \
Ao, 0 3l s ibg-zl VASYAAS WYY 5iS g bl g wilie da 5o lejles Y
a0y O 5l i Shdegl VAYVVAA VWAY a8 wilhe s o Ko lidod dge ¥
a0y O 5l i Shdezl VAFVAAS VYAF RIERYRETo ¥
0oy O 5l i Shdezl VAFVAAS VYAQ JIERSIREt 0
a0y O 5l i Shde-g YAVYYSA VAP a8 ool s e K plesle F
a0y O 5l i Shde-g Varqfa¥ \Yaf RIERYRET v
a0y O 5l i Shdegl V#0 - FAA WA el wilhe s b IS Slidod dge A

“JSE) 0 e QLS g plpaile (LS !

(5LS) e o

959, 3l TEBS (i 5 e S0 ke 4
Ol Hlog0d  SLS o sl iz mlaw Oy
4_...»&_.5\9.:4_:‘5:[5)...@ LngJi;.?Jf(_g‘ﬁ T WA

OV gV QA gl

Foroons — ] [ T
Yaa- / 1 138
Yareees / 3 [L VS
A+ CRLY)
./ 3
YAeoors — = YAeeees ’ ? *
1V leee W heoee
IWEP ATYYY ATV YA IVAA ITAY A4S \Weg 1YY wyYyd 1M WAA ey \vag
(JLo) oy gy (J) Sloj g
@lfx.b ‘Slkdi».’JStht_dM Sgy A S
Fleces Fleran
Forere f”_“r-\.,,,_ﬂ Forere
d4ee ’/ j Bleeer
Bhee ;’f 2 Bheess
Ve 3 AV eees
Y D BFeeee
Bdeare — BBeees *
=y @
&Ffse AFsees #
WFF ATYY YYD ITAY ITAA IYAY AYap \Yeg Anal \YYH \YAY 1TAA yray Yar
(Jw) Sloj (g (JW) Gloj 5

S il ol a9 3 (S5 b (Sl JSr b Sl ks W9 14 YU

or


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

31531 T sas g lud Gl Sgouo

aA = v aA.
LY 20 /r LVI0N
_3 QFeeee / .3 qFf-
3 q¥eeee /’ 3 oss
3 [ PROR / 3 Qevees
2 '\*\// 2
AAees T Ahose
Ape A$

Y22 1YY AYVA AYAY IYAA \YAY \Yag
(Jl) (glo 5

s o

igdd AR Al \YYo YAy \WWAA \yay \Yafp
() (glo 5

l3le ol pal b 50 SIS e slbJSicr elauw Sl s gy 11+ JSCb

F1a-

Fres T

Feldeos /
3 ot / i
4 rase. 3
~ s -~
J Adee 4
FRnl F PO =

YA Te—

TV T 55 VY 1TYa 1EA) TAA JraY rar

o) o 5

I T

WEE O OAYYE ATYA ITAY IFAA ITAY iras
(JW) Siloj 5y

badS bl jusl adge 40 S pp UK glaw Ol puudd Wigy 1Y) S

Sl 009y LS
5 Jalos 3 ol 51 -Y-Y

5 a5l FCD Juos jl Jols gl ook ol 5o
5 = D= Sbey sleol SIS 4y aidlogge
ool J R Dl SIS 28 )5 18 o)
o () il Lo S lesle 5 5508 o il

sl

slalo o b Sz mhw 0l 5 Sl mls

-0 Oolpls sl oo pliwl aw 2 )0 YWAY VYYD
S erSsdr o oz Jso8 o5 @]y o5l ol ol
JebadSr gilbwb s Lal g0 5 (s S
ol Lo loges oyl oo 0,5 olaeld a8 cuwo
WAF L AYAA Jlo 5 LS er sl S was oo
P8 Ol 4 ek 4y S 0 (b 1) (o5 B,
e VA sgas Jlw A ol o GLS e slo S

b JKs lojlw g 910 o laibiow! wle! p JKo sl WS S g gudvainb 1F Jgoo

S guaimaid 5 luibow!

Gbggl we il ob 0,
AN Sz e )
Ve —/f. S i
AR A R gl Ao Y
(VAR o5l ¥

b JSs olojle gouails o luibow!
Sl e aib ol 29
V=0 S g )
VAR S5l Y
Ve =¥ S Y
AREAR 0gu5l dous ¥
Ve —/Ne- s9] )

S5 s aib 058 L b K el aSIL>
hzl 5l G ols aolidl ad & 4y 1) gossdads )

(A

i SLapBLS S (D) par il
wssil LSz Lo oM &g g 5 laibis] ol
)o‘wlk}_i;?aéléj&s‘)i;?‘owlwk}i;?


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

B0 Silelbl (5;9lid uwsigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosi @ piidss Jlw

SeSs adl o cs glacols 5 Gilg-zl 4k Kz w0yl |z glea il S cpz do )0
odd (gaidids gl Sy lgie 4 ding a8 5 )3 S lastiwl Billae) Kz w8l 5 S Kz coguil dos
slhs sla oSy plye 4 &jganl e 0 9 me 235 8 o)) 05 sael oy b (6
o ple g Wt Aled g alolid Joo ganaid laosls 5 a2 o (s 03ls 5l @l (ool Cva

o Jasas lallas P{IPY DN [N B L g VY R VIO
St i oke] ooty gl (bl el 6l 03litul )50 yg0j] sladigai b ool diils
1t ) Oy 55 iz o slos il ah gl gar &l LSS Gk 51 Jas )
S8 g 5l ol Las slaus pile (o 2 o] iz i il ez 5 el sleaised Jols
5 S oo 3l azilogay FCD Joss , b ol S (6] e gl 5 0l dogs oS5 Sz
w5 F 4 adgl FCD Joos 5l Jol> LIS po 055y ¥ hels plnl o g adil ja )0 ladiges
573529 ailiogys FCD Jow (glys +#Y o /A5 Y Slows b (Sblllas o3gase JS 55 %y 0+ ¢ Toga)
OO TVONCTVSNU Ut SV ERTDY (U PUPED DI 0 SRt IS Y CI
owaib cds il axgs BB 4SS .l k] Joe 5l Jols Ko jidig—zl adds anslie daosls
Sl 5 el Ko a8 5 (S S oS ol ol 6T o ST 5 8 9ol cslaizas
el 8L 0y gy Jao 0, Sl L5 1 5l 28 ol Sy a5 0 Oyse ol 4 aslie 288

el a8bogus FCD g Jol alo o aidlogugs FCD (adgl FCD Juw (g3lwodly ol cdo 1 Jgus

LS g () 5 Cmo Joa

- FA A$)+Y «J5l FCD

< /AN ¥y Jol al> 5o ax8l04.4s FCD

< a4 el a8bosgy FCD
ol 1y calisee Slajy slaojl jo axdlsgy FCD solbin 0,8los adgl FCD Juw o) Jsuz illao
PLE oyl g (S Come oz cnl Bl wad o 5 S5ssS Bblae 5l JSoo idgrgl SISE s
Symsd B 28 5l 5 s "og loesl al oale ey I ol el a8l S il S
1y ool Cowdy gl Como gl (pl ol o 15,95 5 el 00,5 > (ool 090 B oled a8l dguge
S e A bls 517 el S o el Gy bz aadl 3 SGoy gled (VYUK
Sl s La s o b bl Ghlie oy & Sl JKir o 5l g s 1y Jie 53 5l o]
Lo e blis> lojlw as oyl obla> cogtun A2 o ol ddlate
Sly sz Qb>las> o a5 Codl (g0l S o 5l ool mles an by e (o)) aslsl o
by dlas ol ams ) st cblis bl o plesl Slajy slaos 51 S o y0 axdlsggy FCD
Gl Ol sanaib 5 2L e oael Cdy (il atdl (V) JSS ool w25
ookl L ouds cble> sble S o b K> o3 et ol 51 S o 0 aidloggy FCD o
VAVAN QA ) Gloj 0,90 4w b slojlsale (slaools A oo Hlas 1y Sl

S oo 2l (VY o 5l Jeol> 6L o o 5 (IS come (P) Jga
oFr


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5]

[ DOI: 10.29252/¢it.8.2.39]

31T sy g Gilad ol Sgeuo

« N YY. i 4. AY.
i ks

Glio Sloj sojl 4o S mp L JKox 51 4Bl guts FCD Juwo 1 ool Caway (inligy— gl a1V Ui

iz Sloj ol o adlboguys FCD Jow gilwedly s cdo if Jguo

L o o (/) S coxo Sbj o3l
S0 A0, Ff Jsl
S0 051 Py
A A0A4 P
A0 Y ol
A0 V4 oy
‘A ) s
A0 a4 s

(YA


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

B0 51551 VL gloas e o o K o 205
58295 yesd 3l S Wlgi oo (nl 5 s axlse e
Sble 5l (A gloaoye (FaS 55
Aok CewoYb slads e g 3blio S @ Cawd
g Olidsd jo Lo J oo (nl sLal L o 505 33,
Sglite JalS col oass as) s a5 Sla s I3
sloz, b ol 5l Sl sael cwsds mols .l
L S slo Sz mhw als o, Slides
5 aSIl o e e i ands Jl Y.
oo gl (Sl W) (ul bagsb al 51 s (S n
BAYES Lo 5l ols olis pols eios mls Lol .cul
S sl X ma Ol o5 asg, VYWAA
ol 03 2alS VYA BAVAA Lo 5l g otal3l
o ol 4 il sla b)) @l o (A8 G0l
Colbs L olof S maw (2b3)l sl 5 ol
b bt (M g g boassS 9 0L s
plasl 9 YU jls S SIS &ju 8 L pglas
L lojlgale nglai g adlion (S (Slane Slles
2 a5 ol Gle SIS 0,08 5 ], e s
8,5 1,8 oolitul 050 ol o g (LS Oliios
sl sl B e Slg e Oy o 4

A0l e sl b B

[1] Kh. Mirakhorlou and R. Akhavan “Area
changes of Hyrcanian Forests during 2004
to 20167, Agricultural Research Education
and Extension Organization (AREEQ), 69,
121-133, 2016.

[2] O.W. Tsui, N.C. Coops, M.A. Wulder, P.L.
Marshall, and A. Cardle, “Using multi-
frequency radar and discrete-return LiDAR
measurements to estimate aboveground
biomass and biomass components in a
coastal temperate forest”, ISPRS Journal
of Photogrammetry and Remote Sensing,
69, 121-133, 2012.

[3] D. LU “A Review-The potential and
challenge of remote sensing-based biomass
estimation”, International Journal of

B0 Silelbl (5;9lid uwsigo — Sliudg Ju ole 6y s

1799 glivwls @ g 6 jlosi @ piidss Jlw

G Ao g Sy -F

a FCD Jase a0 g dd> 50 g0 allin ol jo
Sl gy SLSE 55 e ol e ialS sk
e Lyt Lol S S i oS
O dmglio (ypizman 5 00l Aty Juo 0 Shos (o) 2
Lol dlio 5 adsl Joo Ly oo (ali 8l L )
I3 ein 3y S e SRz o Dl s
K

Coo ol ylad bt 5l ennl Casay B dulie
o S 48b35u0 FCD Joo LS oyl 5 IS
Gialidl - YE 57N+ sgam i g 4 adgl FCD oo
59858l b aS ol o ol a0 cds olidl cplcasls
bl 5l (o5 FCD Jos 4 05 4> 10 90
au layly ads 5 (65,0laS sl wile (K e
Szl o815 ale 4t g plulid (09>
Sloss Bl JSix

slodliz b Slots 5l Jol> @l Geizen
sla Ko 5 coluwe wls lis asds Jlo Y o
WY S0 50 VWWAA Jlw L VP88 Lo 5l 35 0
v e g Sl ails ol 3l LSe AAY 4 Jl5e
Lials JESa F¥Y 5 e VY sgu 0 VYAS BV YAA
o b laes S b ole s 4 cal el
&l

Remote Sensing, 27(7), 1297-1328, 2006.

[4] O.W. Tsui, N.C. Coops, M.A. Wulder and
P.L. Marshall, “Integrating airborne
LiDAR and spaceborne radar via
multivariate kriging to estimate above-

ground biomass”, Remote Sensing of
Environment, 139, 340-352, 2013.

[5] B. Mosavi, “Comparison of high resolution
(Quickbird) and medium  resolution
(Landsat8-OLI) satellite images capability
in estimation of trees aboveground
biomass”, A thesis of Master student,
Gorgan University of Agriculture and
Natural Resources, 2015.

[6] Gh. Ronoud, “Estimating aboveground


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

vee 9 olojyl yghio 6y FCD o3 6iugy J>0 (-3 20

3151 T Ss 9 Glud sl Sgouo

woody biomass of Fagus orientalis stands
in Hyrcanian forest of Iran using Landsat 8
satellite data (Case study: Khyroud
forest)”, A thesis of Master student,
University of Tehran, 2016.

[7] S. Attarchi, “Complex land cover
classification and physical properties
retrieval of the Hyrcanian forest: A Multi-
Source Remote Sensing approach”, A
thesis of PhD student, University of TU
Bergakademie Freiberg, 2014.

[8] S. Attarchi and R. Gloaguen, “Improving
the Estimation of Above Ground Biomass
Using Dual Polarimetric PALSAR and
ETM+ Data in the Hyrcanian Mountain
Forest (Iran)”, Remote Sensing of
Environment, 6(5), 3693-3715, 2014.

[9] J. Mohammadi, S. Shataee, M. Namiranian,
and E. Necsset, “Modeling biophysical
properties of broad-leaved stands in the
Hyrcanian forests of lran using fused
airborne laser scanner data and ultraCam-
D images”, International Journal of
Applied Earth Observation and
Geoinformation, 61, 32-45, 2017.

[10] A. Raei, P. Pahlavani and M. Hasanlou,
“Determining effective factors on forest fire
using the compound of geographically
weighted regression and genetic algorithm,
a case study: Golestan, Iran”, Journal of
Geospatial Information Technology, 61,
32-45, 2016.

[11] S.C. Pal, R. Chakrabortty, S. Malik, and B.
Das, “Application of forest canopy density
model for forest cover mapping using LISS-
IV satellite data: a case study of Sali
watershed, West Bengal”, Modeling Earth
Systems and Environment, 4(2), 853-865,
2018.

[12] R.S. Sharma and T.P. Singh, “Forest
Canopy Density Assessment Using High
Resolution LISS-4 Data in Yamunanagar
District, Haryana”, International Archives
of the Photogrammetry, Remote Sensing
and Spatial Information Sciences, 42, 5-11,
2018.

[13] A.C. Fitrianto, A. Darmawan, K.

oV

Tokimatsu, and K. Yoshikawa, “Spatial
distribution of empty fruit bunch production
as potential electric resource using remote
sensing technigue”, Energy Procedia, 158,
3565-3571, 2019.

[14] A. Shaholi, M. Pirbavaghar and P. Fatehi,
“Forest Canopy Density Assessment Using
FCD model: a case study of Marivan
forests”, Journal of RS and GIS in Natural
Resources, 6, 21-28, 2014.

[15] A. Rikimaru, “TM Data Processing Guide
for forest Canopy Density Mapping and
Monitoring  Model”,  presented  at
Utilization of Remote Sensing in Site
Assessment and Planning for Rehabilitation
of Logged-over Forest, Bangkok, Thailand,
1996.

[16] M.S. Jamalabad, “Forest canopy density
monitoring  using  satellite  images”,
presented at ISPRS Congress, Istanbul,
Turkey, 2004.

[17] Z. Azizi et al, “Forest canopy density
estimating  using  satellite  images”,
International Archives of the
Photogrammetry, Remote Sensing and
Spatial Information Sciences, 8, 5-11, 2008.

[18] C. Huang, L. Yang, B. K. Wylie, and C.
Homer, “A strategy for estimating tree
canopy density using Landsat 7 ETM+ and
high-resolution images over large areas”,
International Journal of Applied Earth
Observation and Geoinformation, 61, 32-
45, 2001.

[19] SZ. Hosseini, M. Kappas, and P.
Propastin, “Estimating  Relationship
between  Vegetation  Dynamic  and
Precipitation in Central Iran”, presented at
Toledo conference, Spain, 2011.

[20] G. Yin, Z. Hu, X. Chen and T. Tiyip,
“Vegetation dynamics and its response to
climate change in Central Asia”, Journal of

Arid Land, 8(3), 375-388, 2016.

[21] R. Sharma, K. Hara and R. Tateishi,
“Developing  forest cover composites
through a combination of Landsat-8 optical
and Sentinel-1 SAR data for the


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

visualization and extraction of forested
areas”, Journal of Imaging, 4(9), 105,
2018.

[22] FAO (Food and Agriculture Organization),
2005. Global Forest Resources Assessment
2005, (Iran report). Rome, 2005, P41.

OA

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1199 gl @ g 6 jlouis @ miidus Jlw


http://dx.doi.org/10.29252/jgit.8.2.39
https://dorl.net/dor/20.1001.1.20089635.1399.8.2.3.5
https://jgit.kntu.ac.ir/article-1-795-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-08-30 ]

[ DOR: 20.1001.1.20089635.1399.8.2.3.5 ]

[ DOI: 10.29252/jgit.8.2.39 ]

Journal of Geospatial Information Technology

Vol.8 No.2, Summer 2020

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Introducing the improved Forest Canopy density (FCD) model for
frequent assessment of Hyrcanian forest

Masoud Taefi Feijani *, Saeed Azadnejad 2

1- Instructor, Research Scientist, Aerospace Research Institute Space Systems Research Group.
2- Researcher, Research Scientist, Aerospace Research Institute Space Systems Research Group.

Abstract

Mapping of forest extent is a prerequisite to acquire quantitative and qualitative information about forests and
to formulate management and conservation strategies. forest canopy density (FCD) model is one of the useful
RS methods for forest mapping using satellite images. One of the most serious challenges in FCD model is the
weakness in the calculation of canopy density in low density forests as well as plain forests. Due to the
existence of chlorophyll in croplands, shrubs, pastures, etc., FCD model has difficulty to determinate the forests
areas from the other mentioned land cover. Hence, this paper is focused on improving the performance of FCD
model to overcome this limitation. This improvement yield by adding a new forest color composite index
(FCCI) and removing non-forest vegetation using the average kernel and DEM regard to standard forest
definition. In this study, in order to implement and evaluate the performance of the improved model, time series
of Landsat images acquired from USGS Landsat standard level-2 products archive. In this study, Landsat time
series images acquired from USGS Landsat standard level-2 products were used to estimate forest canopy
density in Hyrcanian forests of northern Iran. The results indicated the higher accuracy of the proposed model.
Moreover, overall accuracy and kappa index of the model were 10% and 24% superior to initial model,
respectively. As a second objective, in order to implement and evaluate the performance of the improved model,
canopy changes of the Hyrcanian forests were also examined. In general, the results of this study showed that
the total area of Hyrcanian forest increased from 154,272 hectares from 1987 to 2009. Mazandaran, Gilan and
Golestan provinces contributed 75,070, 47,615 and 31,567 hectares respectively. In addition, the results
showed that the area of Hyrcanian forests decreased by 17,631 hectares between 2009 and 2017.
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