-~

VA& Voo ol g )l 1Y o)les /W s olpl o s wlisps

" R 9}4 M&O"

sWo3ld 51 ookl b w515 s s Liwigrzl 5,91
Landsat 8 »,lgal OLI saiowuw

Sol b Bilhe 5 (5559UlS egle sl
Ol GladSie cwlides:

Yoa : Al .
Lo g 9 90 ).:.m“:\.cs S0 @ob
5)5 ol pag o8l (b @l 08l (JKix Co e (658> (gomiily =)
(adarvish@ut.ac.ir : Jggue ol g) &S ¢yl o5 oI ¢ gmubs mlio 0aSitily (ISKin dlaidl g (,lulKin 09,5 dliwl =Y
YRR/ B+ 2 s g )b AWRANVYIVE 2l go )b
YeF B VS aas

bS>
IR Gy e g (bl owlilog )3 (632)8 acly 5I (55l sy SRia Lo wpe duadudio Sy iU
33 SR gzl 59l 9 g3lw]ae > Landsat 8 o,laale OLI siswiuw sWoald CulilB aw)p B b addllae opl .l
SBO0135 o (w32 (5 50923]y 9 (o Salas 3929 LS 51 gl CudsS Tkl i el (o ST5 SR I iy
i ol anlllas 390 dllaie pobad (g9 Sl Jod g ol ailie jo0 (AL Hiuig Bas Ll ke 5L 3,90
S (rp0 Sl b digedantad Te dlaad (59 S (510 RS (g, 5l o3I b (SRl (Swej (5505l jeliiey
i diged Olakad  J65 by il 5l edll b oy diged Oilakad oo 43 Jblke b (gby i)yl b Cudild g g £0xE0
PEapl (h,a o ppilonia (Jad (yoaw Sy (5 bl (g 51 SN g U (silwde (15 Wb ]Sl pgliad 5l o
sha oS, 5l Jols uls b byl kfold Gog,as Jilite oxiw,lis] 51 ooliiw] b Juols Juo 3 g b adliiu!
A 3L gSR LS Liwig Lasli 5l Jols Jao a5 313 (yliss swismiuw (Slwle g ol SAL b Liwigr g o 0 piiosis
ORRg3 ol @l cEgeame )3l Jao o ik w0 yd 10/TE (sllad Olase iUl jgdome Mo yd 9 ¢TI (et o b

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.21.5]

[ DOI: 10.52547/if€}.9.17.196 ]

23,5 35905 boj o ieS 53 Cpaly e a3 U1y SR bzl olei soLandsat 8 o leale 31 aaliiw! b a8 815 yLis

0 oy (s (g )5 5 (59,5 w8 (313 S OLI bomuw (w515 S S (SR (g b 158 ojly

Sl S Jhbuzl ) slaspSelul o 2yl

CSUSS 5 b bg,y 5l oozl b w515 oljasls bies
Gble 5 JSie 5 anjay aple) sl il
2 ool il sl (Seopt Mos b SKin ol SliwnsS
5 stubain jed 5l Liomiw slaosld I eolawl 50 amy s
o515 090 ly 4ujaeS g @ (ool Mg gy
2 sde gagingh (VF) A8k b JSi> ol pldgel
3 oslizal b K> 55 Lidaszl oS1y 4t g b da,
w0l pbol sloylomle polad (ganadlb aliswe gla b,
» Libsgh ledde b bl 3 oS clllas Ll
okl b8l S ohea olnl S
L b (YY) olid g Loy sl 485 Sppe slojlgale
Uizl WSly aiss ans ;3 ETM+ sdisuas slaools
b o> 5 ol adi S Kol i Sl (slo JSis
4 Cud YL L oy g (IS como )b STy
IRS- o,lsale LISS 1V otizvaw (slaosly cobl (sladllas
Sy9n gy, (n Sz > bes ALE g sl |y P
&S ob Gl gl 5l ol gbs ol L,E b))l
5 S8 by cwipa (sl Adb g 5w Gl
LK cups g IS como Gl oYL Jlas! Sl
sloodly clils (YY) )Sen 5 jod0sS Joals .aiil
ALl 4 glp 1y Landsat 7 ojlaale ETM+ osiociw
ol b glsepe R > JKa (il o515
Sl aw gandib @l 05,8 wyp FCD Juo

dodo

Vool (S5 cladSix gy oo
S ko B & 1y atsdS o b Kis pl S yaulio
) oai) b laUSis ol g cel oo Lials
MR b oy (slatl y oolall (aprecun )
o555l epSels sl bl copae plpls fwl ool
Fr ) bl g Jeol laddby aails e
Dby &S bl (V) Ml SR mre sladasiis
972 9 odg Sjasls el oSy (ag) oje> (SR>
Oy (gaio O My bl b b gla s
by oo Soilul g Syl calnle ((VV) 33,5 e
S Gl g 2l Glie o)l Jole S plgisa
S cpl 3 culie (b pde plil 5 il «lyess
Do o 03] \M%GU duasiiie

S Sin J5lo ppe Ao Sy Sis Libeh
Gl (S slrodg Jls; 5 (o)lul wours saimd L
e Blge oS ol B2 b s jgbody dasuiie ()
bls)l swe; sbpiuwsST 53 (35l ©lyass 5 (FFOA)
«sidoiad Sldlas > dasuie (pl usen J(VA) 35
9 K 0395 53 Culd) e Sl Ml g (V) Slea s
Yols ) dbwly Glgieds o (YYXD) 2LS sle o STy
2 0,8 (¥F) SR 9 92 o 55l 9 (S eslodys
5500 hdasuie duwlbe g dglp IR idgzl
G g ()5 0y 0395 @ S gaw pabld
(TVFY) canl (o0l ol (glyls )8

1- Canopy Cover

2- Forest Canopy Density


mailto:adarvish@ut.ac.ir
http://dx.doi.org/10.52547/ifej.9.17.196
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.21.5
https://ifej.sanru.ac.ir/article-1-371-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.21.5]

Vay

» Landsat 8 4 Sentinel-2 o)lsale (claosly 5 (59,8 0w
oseeSy el s ol edlal b s sl S
bl B9y b silwdse 5l Jol> mmls aisdlyy s e
(B 5b) (oS by 5o &) Sl o S ol ,sShe
(¥ L) sew L 9 (RMSE=+/3¥Y) Sentinel-2 o lsalo
2 bysie oy (RMSE=+/V¥)) Landsat 8 s leals
3 Gl 359050 0lgnle 93 5 aitn IS (S50 3591,
L (1) o Kon 5 lysl sl @l Ko idezl o515
o)lgale polai LIy bzl o515 «(spar s 5l o2lizl
0l S S S L) RapidEye PlanetScope
G s o (pe Ve 6 S8 L) Sentinel-2 4 (e
dlmo)lyzln PN ULM: é:l.u .J.S.))f 3)51)5 u’?“’l
5 elée syl RapidEye o PlanetScope
Oibogl e 2yl S Jbys imd e @) (ibegl
Ayl (S JKix byl s 4 Sentinel-2 o)lsals L

Glises cloosly sud S5 sl ingy s Loluly
$ly 90> b Gl laelitng, 0 ey
sl Jb sl @) 1) S (ibezb e ) cuske
oSl b Ks Cople p dasuie pl cuenl a
L§|)€ Lg‘o)]?ml.a odly b L;}LwJ.\.o O?J &S Cwl K9 po
Db el 50 b S ol 533,509y cnl bl Sl Lol
S bzl sl iloJre Ban b pol gl 1
5 Landsat 8 sjlsale OLI™ oxisiw (slaosls ol
Fsd5w > 95w Gl poess jl Jols (suej slaosls
5 plosl w515 slaJSi

b i) 9 dlge
pll [l FEY sgis Colue b (JKa 0 Gimg} ol
G b sieghS Ve 3 MR adlaie ol 3
ouS & G ol ls jloblgpe ol
FA" 5 (85 Job YOT VY ¥ L YA YV oV Lél s
3,05 )8 sl gy Jois (o, OFF VE NV I TR VS
@ 9 Srd e 2)90 dilaie e o () JS)
Gl o WFF ] gbys maw | ela)] bwgie 5 Conl
Mgile (Quercus brantii) hbgn (5 glaaS
;| (Crataegus spp.) JI3ll; 4 (Qurecus infectoria)
(Y JSs) sibe dibio o dgpge i sladisS

Voo uLuwbg)le/\V O)Loaf:/m.eé JLA u‘)J] dhz’ Lio.>/'. ijb..f.'fby

Y Olie b ) WS oyl g (IS coma on 5L
idgh 50 (A) ol)en o atlS bl L /¥R g Aoy
loodls b g0 (sl i (dsigh ghaw 2yl sl
55,8 okl RFT 5 BRT' 2,550l o5 5| GeoEye-1
2 @Yb el bl w68 9o ol &S o i @l
bl s Sy Ghbgrl e dwbxe
2 K GiBegl )50 iy (V7) olSes 5 03030l e
Jse dLandsat 8 yglas 5l solatwl b )31 (sla JSin
L0y )8y Al dawss (glo)ls sl Kis (4l 48" 1, FCD
Okbal gaw dpgly @ ladlas 0 (VO) (goi
bwy  Quickbird  ojsale L w3l sl S
g epieky (S g Sopell sl
K s "oluis by owle “_s_é.)La.;:; Ko Sl )bl
Oy &S b ol @b by aluen p 5
B I e O
sz (YY) o) Ken g (289 2> 5] (RMSE=\V/AYY)
d)90 opsiodiz (Jad (igme)Sy (o) Sl edlitel b ST
dylp 0,504, cpl & obglis wbs sl LS Sbj)
5 R%=+/0VA) cal o3y ay))) [is Gideugl j Jawsio
Il 3 s 9 48,8 ploul sla w2 (RMSE=1S/$VY.
obles ) S (id9rzl o515 2)9lp 5 silode Cuenl
aslby Gldlas cpl 5l ol 4wl o & Wil o
2ol Sl sien 3 (V) ohles 5 lp)lS 298 0
N reis SaSix | i3 » s Jideel
22,5 eolazwl Landsat 5 ojleale TM sdizius (slaosl
u')*" b o).u...:oJ..o- L;‘?"“")f) dilre &S 2y uL.uJ C"L'"
Gl ygln > Al fpyie VY s s
laosly Lol clasily 4 cos alS ide b asls
RUb @ pieli 095y b (g5l Jaey s TM sdiociuw
48§ ael (Jx sloodgs 3 S derel I e
Gy () )Ken 5 il adlas 53 el o3l &)
sloodls 5l algiel s JSKia Jdnzb o515 3505
b s gl b eolazwl ALOS AVNIR-2 (4l o)lgals
e o Siag b 558 by JSia i o1 &
5 olayeS )l (RP=+/AY 5 RMSE’=\Y/AY) o)lsalo
Ol w15 il & ingn 2 (V0) OlSes
SobppSe b odds (S0l o) slrodly (yy JKin

[ DOI: 10.52547/if€}.9.17.196 ]

1- Boosted Regression Tree 2- Random Forest

5- Root Mean Square Error

3- Support Vector Machines
6- Operational Land Imager

4- k-Nearest Neighbors
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Figure 1. Location of study area and plots in Iran, Kurdestan Province and Sarvabad
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1- Hemispherical Photography 2- Fish-eye

3- Gap Light Analyzer
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Table 1. Descriptive statistics of measure aboveground forest canopy cover (%)

(Std.Deviation) ,lxe <3l,>cl (Mean) ke (Max) iy (Min) aipes
W/EA ¥¥/N\s sEY Ve
1- Simple Ratio 2- Normalized Difference Vegetation Index 3- Soil Adjusted Vegetation Index

4- Modified Soil Adjusted Vegetation Index
7- Difference Vegetation Index

10- Tasseled Cap Component

13- Stepwise

5- Transformed Soil-Adjusted Vegetation Index
8- Weighted Difference Vegetation Index

11- Shapiro-Wilk

14- Akaike Information Criterion (AIC)

6- Perpendicular Vegetation Index 1
9- Principal Component Analysis (PCA)
12- Variance Inflation Factor
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Figure 6. Graph of the number of plots in density different classes
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Table 2. Pearson correlations between forest canopy cover and spectral variables
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Table 3. Result forest canopy cover modeling using multiple linear regression as stepwise
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Table 4. Coefficients multiple linear regression model between canopy cover and spectral variables and significance test
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Figure 7. Scatterplots of forest canopy cover (%) vs SR vegetation index (A) and 8-band (B)
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Abstract

Canopy cover is an important forest structure parameter with many applications in ecology,
hydrology and forest management. This study aimed at investigating the capability of Landsat 8
satellite OLI data for modeling and estimation of forest canopy in a part of the Zagros forests.
First the images were evaluated in terms of geometrical and radiometric errors. Required
processing such as Vegetation Indices, Principle Component Analysis (PCA), and Tasseled Cap
transformation were performed on the images of the study area. To measure aboveground
canopy cover using hemispherical photography method, 60 sample plots were designed with a
square dimension of 45 x 45 m. The spectral values of the corresponding sample plots were
extracted using a polygon map of sample plots. Forest canopy cover was modeled using
stepwise multiple linear regression and the accuracy of the model was evaluated via the k-fold
cross validation technique. The results of multiple linear regression between canopy cover with
main and computational bands showed that the model obtained from SR vegetation index and
band 8 with R?> = 0.662 and RMSE (%) = 15.24 was the best model. Overall, this study
demonstrated that the estimation of forest canopy cover is cost-effective and requires low
computation power using Landsat 8 satellite.

Keywords: Forest canopy cover, Hemispherical photography, Multiple linear regression, OLI
data, Zagros forests
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