-~

VA& Voo il g )l 1Y oles /W s olpl o s wlisps

" o2 9}4 M&O"

sWo3ld 5l edliiwl b w515 s JSs Liwig gzl 3,91
Landsat 8 »,lgal OLI saiowuw

Sol b Bilhe 5 (55,9UlS egle sl
Ol Gl cwludes

Yoa : Al .
o g 9 90 ).:.m“:\.cs S0 @ob
5)5 ol pag o8l (b @l 048l (JKix Co e (658> (gomiily )
(adarvish@ut.ac.ir : Jggue ol g3) 55" ¢yl o5 oL ¢ gmubo mlio 0aSitily (JSin dlaidl g (,lulKin 09,3 dliwl =Y
YRR/ B/ 40 2 s g )b AYRANYIVE 2l go )b
YeF B OV aas

bS>
IR Gy e g (bl (owlilog )3 (632)8 acly I (55l gy SRia Lo wpe duadudio Sy iU
33 SR gzl 5)90 9 g3lw]ae > Landsat 8 o,laale OLI saiswus sWoald Syl awyp B b addllae opl .ol
SBOD13 o (w32 (5 50923y 9 (o Slhad 3929 JIaS 51 gl CudsS Tkl i el (o ST5 SR I (i
i ol anlllas 390 dllaie polad (g9 Ml Jodd g ol ailie jo0 (AL Hiuig SBas Ll ke 5L 3,0
S (rp0 Sl b digedantad Te dlaad (59 S (50 RS (B9, 5l o3I b (SRl (Swej (55051l jeliiey
i diged Olakad  J65 by il 5l odll b oy diged Oilakad oo 43 Jblke b (gby i)yl b Cudild g g £0xE0
PEapl (haya o ppilonia (Jad (yoaw Sy (5 bl (g 51 SN b U (silwdae (15 Wb gl Sl pgliad 5l o
sha oS, 5l Jols guls b byl kfold Gog,as Jilike oxiw,lis] 31 ooliiw] b Juols Juo 3 g i adliiu!
A 3L gSR LS Liwig Lasli 5l Jols Jao 45 313 (yliss swisiuw (Slwlbxe g ol sAL b Liuigr g o 8 piiosis
ORg3 ol S (Egeame )3l Jao o ik w0 yd 10/TE (sllad Slae 00l sgdome Mo yd 9 ¢TI (et o b

2355 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 (ygpur )5 5 (59,5 w8 (313 S OLI bomuw (w515 S S (SR gz 15 ojly

Sl S Jhbuzl ) slaspSelul o 2yl

CSUSS 5 b bg,y 5l eolatwl b w515 oljasls bies
Gble o JSie 5 anjay rple) sl il
2 ool il (Seopt Mos b SKin ol SliwnsS
5 stubain jed 5l Liomiw slaoald I eolawl 50 amy s
o515 090 ly uaeS g @ (ool Mg gy
2 ste gagingh (VF) A8k b JSi> ol pldgel
3 oslizal b K> 55 Lidaszl oS1y s s b da,
w0l pbol sloylonle polad (ganadlb aliswe gla b,
» Libsgh ledde b bl 3 oS cllas Ll
okl b Sl S oha olnl S
L b (YY) olid g Loy sl 485 ©ppe slojlgale
Uizl WSly aiss ans ;3 ETM+ sdisuaws slaools
b o 5 ol adi S 6ol i Sl slo JSis
4 Cund YL L oy g (IS como )b STy
IRS- o,lsale LISS 1V otizvaw (slaosly cobl (sladllas
Sype gy, a S besl ALE g sl |y P
&S ob Gl gl 5l b gbs ol L,E b))l
5 S8 by cwipa (sl b g 5w Gl
LK cups g IS como Gl oYL Jlas! Sl
sloodly clbls (YY) )Sen 5 jod0sS Joals .aiil
ALl ags glp 1y Landsat 7 ojleale ETM+ osiociw
ol b glsye SR > JKia (il o515
Sl aw gandaib @l 05)S wyp FCD Jio

dodko

Vool (S5 oSl agye b
NS yadio B & 1y atsdS o b Kis pl S yaulio
) oai) bl Sis ol g cel oo Lials
AR b oy 3 (slatl g oolall (aprecun )
o5 3l epSels sl bl copae plpls fwl ool
Fr bl g Jeol laddby aails e
Dby &S bl 1L (V) Ml SR wre sladasiis
97> 9 odg Sjasls el oSy (ag) 0je> (K>
Cgue (gaio O My B b b gla s
by oo Soilul g Syl calnle ((VV) 30,5 e
S Gl g )l Glur o)l Jole S plgisa
S cpl 3 qulie (b pde plil 5 il «lyess
Do o 03] \M%GU duaseiie

S Sin J5lo pge Ao Sy Sis Libeh
ol (S slrodg Jlsj 5 (o)lul wourS saimd L
e Blge 08 ol B2 b s jgbody dasuiie ()]
bls)l swe; sbpiuwsST 53 (35l ©lynss o (FFOA)
«sidoiad Sldlas > dasuie opl uisen J(VA) 35
5 K 0395 53 Culd) e Sl Ml g (Vo) (Slea s
Yols > dbwly Glgieds o (YYXD) 2LS sle o STy
2 0,8 (VF) JKa 9 92 o 55l 9 (S eslodys
5500 hdasuie dulbre g dyglp IR idgzl
G g ()5 0y 0395 @ S gaw pald e
(TVFY) canl (o0l ol (glyls )8

1- Canopy Cover

2- Forest Canopy Density
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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



AREY VFeo uLw.ub9)lQ)/\V o;l«i/w JL» U‘)"I L;‘Jb Lio.>/'. wufy

fish

(Nikon Coolpix with 180° fish-eye ens) alopsie wle 4 jaow (s> —F S

)
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Figure 4. Graphical view of the location photography points in plot

%]
GLA J158ls 5 31 edlasiwl ;5 ol 5315y (59,5 wws uSe =0 IS
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Table 1. Descriptive statistics of measure aboveground forest canopy cover (%)

(Std.Deviation) ,lxe <3l,>cl (Mean) (ke
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FEINY Ve

1- Simple Ratio

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

10- Tasseled Cap Component

13- Stepwise

2- Normalized Difference Vegetation Index

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

11- Shapiro-Wilk

14- Akaike Information Criterion (AIC)

3- Soil Adjusted Vegetation Index

6- Perpendicular Vegetation Index 1

9- Principal Component Analysis (PCA)
12- Variance Inflation Factor
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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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Figure 8. Measured vs. estimated forest canopy cover (%) for regression model
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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



