DOI: 10.30466/jfrd.2022.53924.1578 Koz dnngi 5 gy (oole dolilad
DOR: 20.1001.1.24763551.1401.8.3.2.4 OF1) TFAVPY aio oF o)leds A al

i Al

(Ol J ccuddn oS L3V gl B o Dbl 165,50 ow )y )

T lsg dems 5 T sbeaz 5 5S ok TN ol M G S O d

(Nazariani69@yah00.com) .ol ! 05k (5ol e e 5 (55558 p5le ALl (ks e oaslils (UK (g Sl Kimss, —)
(Fallaha2007@yah00.com) .o ) Ol 5k (5l ands le s 6558 pile UM EPA e a0 (UK 05 S osleal -Y
(k-hamidi86@yah00.com) .ol 1 01,65k (il rde e 5 (355U ¢ ske UM EPA b oLl (UK (g S s el Eils Y

(varameshs@uma.ac.ir) .ol « ol « ol Gimes oKl ( ands e 5 3o LES eaSED (b b 05,5 bkl - ¥

VNN VO oA Y 3l s 00

ey
S LU gl s S bl (lad s (ool i sad s glag b 5 )8 (ass cnl o

Sl et 2LVl e Olile gl [Kr Bl 5 S S slid glasasiie 3,80 &l
3350 Gl s gledde Sentinel-2 oylsale olas 5 e laesls S eslinal L cdiasS
— e S b S et ler S L b (i B s e 100 daeasits
Jﬁxc_“ 5L s sl ladasein dad sadankad 3 J>‘-|; 05 e A5 enly adkeie s sela
S Ve Colaw b dgedandad 5 sl old adps a0 Clls 5 lad 5 (615 s le; e’
Slapxis Ol geas 5 2l Sl pib Sl 5l se) €50 Sl b Blas o) o 2500 o e
2ol ekl b a5 YO L gmls 5 A el Laesls 51 o5 VO b (g3lwdite s 4 S iy s
2l b oSS sean s G0 R (gl oS o sl easia 55 e gl A
35 o3 VY S ANA 5 dos YA 5 Ve OY C ol s et Sl e oSl sdons Aoy
ilies slar bl eslinal g 5385 S Glls eslinal 3,50 gl s K03 4 s g3led e
) o shks zb Sentinel-2 o, gals 5 slas 5 Sl LU (giludde sla g, cglad o (515 il gad

e R L P T, Sa 3 sl (gladasiin 550, s

L gan geas 4SS bolal J.<> S s slaws ‘Jiﬁiﬁcl} SIS slasl g

VFAGASFT el §yles T

Yf4



Y’O)LA-:JLAAl?L Lio’wggu...mg); >_o.l£3AL~Laﬁ 8

(SaslES w4 IS 5l S R een 5 29
0B 1) i Sl s i ol Gy
ool s ol (e, Solas 5 L s
3305 Sl S0 ey 5 eS8 L ) LOE sl
spin 4SO o5l 5 LS laa S s
S 3 a K 3 sl 4 sl (Mirzaei, 2012)
Sl paises 53 05t o planil Jlazml e 5 oz
Lol el sboasly 51 G bl
23S s LS 5 Al g jasie Jlasd
el e Sl (Il e gl sl
SaS 4 dged 5 25 el SVl il 8
Slalail sl i Jolbe Ll ol
JBs 5 oot iy (Sl b sbasysl
=4S 55 s iyl e el (Sl
L5 g BN Ladisad oS Ll S ) 4ise
(Slad g ol paises AL amslr A3l pae
Glaasls Of 55 S el Jlal gl s, 5l S
Aol o Ol a5 gliasl 5l glas sazms i gas
s O 3 1yl 015 o oS (Sl p 5SS
Sl phisad Al ST s e edul e o S
Sl &ses Ay o S S Ll Gl Sa |y (K
Sl i ged Ay g5 ol 05 LSS Lael (solues
e Sl s ol paised s s el L)
Lol LSS el glael sl ST Lol
Bonyad, ) Lsi e edul azm= oo slaads>
51 ol (gloesls Slasn eslicad (2014

S e
Ll o sy rosls 5 S Sledb (et <533
Loadaly 5o il S o e sl ol 4u S
Sl L Ks WS lhaaie a0,
Solspised 5 sesls Gl slagy, S
3 &S Csl el ¢t>,u'\ Godxe gla fagis glad >

L Wittke et al. (2019) a5 4 Ol55 oo e ol

YO

PRV
5ams s Sl Sl Ko Sl 0350l
S s Slaal gl L3 ensa $o
(Aghabarati et al., 2018) ol Caub « K55
S 5l Sl w5 o e slanly L3 cnl pl
K oS baasin K aoe 55 5 ol
bl 3lse Sl szl S s slias O e
28 O3 e oy 5e L &S

5ol B cblis b oaaly s ST sl S
Moe Ll e Sb 5508 © e ailaie St
3 oo el G i 5 g b Sl el
Beygi Heidarlou et ) ol ;5,25 & pde oS
o Ol ol b K ol e a (al, 2019
o s bl LN e s W5 B
O 5laps dolas 5 Sty Of oo )3 &5 jege
3 oS G 2l s ax s sy Ll il adb
2 S L Sy 6,8 84S
—a Lol bl Ol Gble (pl b Ll 2
(Modaberi and Mirzaei, s 5 aal 0 s Lo
Olgssy idngl aasie buly oyl 53 (2017
T BSa l  pn Sln ele atl
sl

5 esbasl gla il gl v 815 sla S0
OLLS 5l ol |3 it 35 (ol 6 K5 S
Osbe pd Aol s sl e S5 adlae s
Sl S &l s b K 5l bl 5l Oleabl
(b adlae ol b S50l Cansy b
sdle s (Eskandari, 2020) ol sdiS pas
53 Ol 3 bl 3 o350 ¢ S sl o o
EBs e s Ol Sl il i Jule
G K s epsa) Sl W= 5 JlSes

w2 NVpamae Sl wgy g el e e (b



o glSeals S el LU slaeits 531 5l eolasnl b o 515 sla iz (oS sloaastin 5,41

25 Jas g (o3 VoF) Como L ol S
Erios W Ky, gleaanise 3,40
Slp bl sl slly 3 652
sl i b g Lol S Il oo e
Frose 4 Conal o3l 5 0 S15 gla K 035
o3 ebdelnil SLIgla s romen (Dow 3 5
—zb 5 Ol s slad glaaasiie 5,50 OISl Ay
— K ol s leslale sl Sleslinal b (i s
5 eslizal L 6 el ks 3G ey el o s
Y-t bl 38 5 Sl bl glag, SN
53 gladg (Sl paise e gla b b
e Ol L;LAJKL;; S slaaasilia sjﬂf.
Goax g booepl 518 I3 s p 5, se 33V
Rl BBy fpee eddllss o plod
St 5l S plas LT &S el ol tagsy
Ko o il Sl L
L iy gl oS5 aaids iladde 5o b2y,
et 5 S0l ik g s laesls ) eslinl
D3> Ll s 2use Sl S SIS s

Qw\.&‘a 43..::‘) )tg.ﬁ B b‘u\&.”wb‘)‘j]j BE L}'QLS

L, g 5l
S okSe Froer sais Sl s el Gl s
e g hsS YO 3 &l 0 S s K
L e L
A" Lol ar 05 sdons 53 adlate opl A ]
GFVO YA V' s [oe YT FY 0T oYY
ol el il eds Wl B Jsb VO YAT Y
—@gsu@p.w\&:}w@;;\m
el $pdodsh 5l aSe Slale b )
L, .(Fereidoni et al., 2005) c.l jls,s
Acer ) s «(Quercus brantii Lindl.) Il

YO

2olal Sl ok Sl a5 Sas el Gls
3 3 50 dasiia 5,50 5 gl Sentinel-2 glol pale
s Ol s 38 o Ll D g (sls K
Shedazdly gluder 5 Sl e oo
VO B /Y0 e e3sd=e s Sentinel-2 sl

seesls 5 5,8 Eskandari (2020) .ol as s
L oab Sy 2 e slapn,SJ1 sSentinel-2A
Ol e K 55 ey id g Sl ol patd
s el o, S oS ols Ol bl 38 )
VY LS ol s VA IS @B L ol
Gloaib 5o a2l gl | 2B o YL
s 2L w280l s ls Sentinel-2A
oSaal Gbls 3 2iprl 5l gols pati gy
G B el ol OLE ) 35
S sls ol s S b Sl el cesay
i e kS 5 WSl oS sl S
5L VATY/FS 5 e FEV/FE LSa YIA/SF
Ghayour et .Llesls ids |y iass 5,5 adkew
5 Y= e slaesls s Shee ol « al. (2021)
el e gy Sharb (gl A cewad OLIL s
Olarty Lls pepdle glant ;) S aslio Sl eslinad b
ol @i oS sl Ol mls sl
sl &l de s AY S cas b, @\:.2 oluly
— el slagn,5SJ1 evslis «; Dabija et al. (2021)
—gb ol i gl ol I 5 Ly Sl
5 V= et loolsale sl 1 eslinad b iy
G gy Shuarb oo SL5l Gy A cd
Ol (3 JBIS Cilisen alaie ¥ 5 SlSe 5 (lailane
kel &S ol Ol mls by Gl
L Landsat 8 (slaesls 4 s Sentinel-2 slo,l sale
3 o by sdearb s (Lo AV S

b Ced ot b Lokt s nendle ) S



Yo)m‘Aqb‘yliomijaf@k&Lw

P T SPRT PR slaa S (Salix sp.)
dbie 53 g e BS5 Jlal bbbl
OLas 1y sy 2o adkaie Cundge | IS L

.J.AJL;G

Cerataegus ) <J13)1; (monspessulanum L Boiss.
Pyrus glabra ) i>, NS (meyeri A. Pojark.

«(Pistacia atlantica Desf.) «, (Boiss.

Ao 5 (Lonicera nummulariifolia J. &. Sp.)

FYYRees

PVSooser "

FYTSaen

FYYFeor
¥ A

FYYTeoo

LS
3+

et

A

\ @ //®

NG

s

Y
g

@ |
,/'

YA

(e 2 b) lad s ol e sai 250 G5
Figure 1. The geographical Location of the study area: A) On the map of Iran, B) In Lorestan
province, C) Watershed Olad Ghobad and D) cluster sampling plan (triangular plan)
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Table 1. The average characteristics of the stem per hectare and canopy cover according to different
cluster sampling schemes
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Table 2. Estimation of quantitative characteristics using artificial neural network model
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Table 3. Evaluation of test data with random forest algorithm
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Table 4. Evaluation of test data with the nearest neighbor algorithm
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Table 6. Validation results of satellite data modeling with quantitative characteristics
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Abstract

In this study, the effect of different cluster sampling schemes based on nonparametric algorithms to
estimate the characteristics per hectare and canopy cover of customary Olad Ghobad forests located in
Koohdasht city in the west of Lorestan province, were modeled using data Ground and satellite images
of the Sentinel-2 To estimate the characteristics, 150 clusters in the form of six designs were
implemented in a regular-random manner in the region. Then, six cluster sampling designs were
collected inside the subplots, density characteristics, and canopy. Each cluster consisted of four sub-
plots with an area of 700 square meters. After pre-processing the images and appropriate processing,
the numerical values corresponding to the ground sample parts were extracted from the spectral bands
and considered as independent variables. Modeling was performed with 75% of the data and the
results were evaluated with the remaining 25%. For both density characteristics (number per hectare)
and canopy, artificial neural network method with squared percent mean square error and BIAS of
10.53, 2.48, 9.38% and 0.33% respectively in modeling have more accurate results than other methods
used.In general, the use of different cluster sampling schemes, nonparametric modeling methods, and
Sentinel-2 satellite images have good results in estimating the number of per hectare and canopy.

Keywords: Canopy cover, Number per hectare, Random Forest, Artificial neural network.
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