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Figure 1. The similar Cajanus tube instrument made for the study
(A) Vertical sighting window, (B) Horizontal sighting window, (C) holder
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Figure 5. The designed sample plot with 12.52 m radius and 1 m*2.5 m measurement grid
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Figure 6. The locations of photography in plots

Kz g ol Sl 3 oSe Sz S e 3 S
o Jold by (abdliz 28 Slaxr 0 Se
b 9 ol Sl o oSe ez 5 50 50 S
Sz 0 oS ke S oSe S S
G09S (J S by b oamlie polaieds o)

S5 2 Omsd Dbl b Jlons sl use

Wl Sygpotr (e WYe) a2l glis)) 5l iahan
Mz s x5 wo ol gseme 3 WS as
A4S adlae 550 dibie JS 0 WSe
So el Qe 095w o Jlums slaSe


https://yujs.yu.ac.ir/jzfr/article-1-47-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-02 ]

Q)

Al b o yig, 5l plaS 12 6l Coro polis
=)l 5 (RMSE) Lt &lw po (nuSilse 90ome
S delxe ¥ 5 ¥ Lals, Lulul , (Bias)

Y ala,

’ n o2
RMSE = Zi:l(};l Vi) ,

_ Yis (i — 90
n

Y ak,
bias

39l p Gzl lade b plp Y ¥ g ¥ Lulg, yo

e bl P (s, 5l eslaad boead
5 S Glaghy, Sl esliiul Lot o5l (ilgyzl
Gl dlie 0,50 diged Sladad IS olas b ol N
lo oy, 4dS coles o (Korhonen et al., 2006)

UAS o) 5 B o) polie & 4255 L
3 eolanwl b eools Judowigay joei abaul (gaindd
sl Se Slegsl LT g SPSS 19 15816 5
MATLAB 5810 5 oolizwl L ey Jlizuo

by Oyge 1.6.0

bg Lol asls a4l VY g oljasls 4L VY slass

SrSoslasl g oluld diged aslad VF IS o 1l
aS 0ogn Lalls il bols axlllass g0 0095 .0ys,5
alesls JuSid ofy axls glaasl 1) ol as,o AN
9 e gl VYIFA Loasly aies ply jla8 (2 S3los
gty VIV lapT s il alaio el g 902
e PIND Ly il Loansly elis )l (5:Silee 5 dpmslins
ey sl arle ) Jaax o cwl onel Connyy
35505 aliee sloosy sly @b £ 4 daly et
A gz s azg Lccwl oo asl)l bzl
oS O by, bgmpe Jsl Sile jlade (S
o booye asls (nyieS (hol Sl o Jlims
oS 9 o Slea e Jlemms Se = )
JLwzms Se &5 () 4 bgpe pomr Sl jlade

o ey ez polal ags ol o
FUJIFILM-FinePix  cyuj90 5l Ligh
FIV gwie Sgl5 alolb l)ls a5 HS20EXR

A oolaul

Wools Jdoxs gog,
03¢5 ﬁflﬁ u...:..aj M}v 6‘)4 ‘50.»..55.7 )LA] )‘
ol axls - goljasls oS 5 Ll 5l K>
i gl 8 el Sl dlne 5 sk slaasly
oolaiwl 635 diws ol alaiis mhaws Egamme ¢ glay)
&8 E95 & Alyd hogi bzl oS
Ainn g dieS (pgus Sl il o Jol Sl bl
o)jT)_g 6‘)—3 03— o)l_.i::‘ Lo sl g, 6‘)—.’
Dyl Lol o as bla cod 5l (e
Aiged dalad o 0 blai |5 olaw 4 ails, g
G095 50 Lzl adlie oo sl Cwsa,
Sl eSe 5 )0 (Jliznd (6510 meSe
S bz ozl plo oSy cois a il
Jdo 4 ol cewsas Jlusws WSe la JuSo
alie 0,50 40 00 b5 5laex lmosls o ale
Sl g3l 51 (ST g oo laosls) Libazl
sleosls anslie gl p ' el - JSug,S (5,5l L0
6)Ln] ua}L.w O oolaz_wl ua.._.ws.:cu 0)31)—3

bl ) alal, S gty pually— Jeus S

) akal,
_ k R
H={12/N(N+1) Zj=1;}—3(N+l)
j

dod ;o ladiges JS olaws b plp N g, 2 jo

Sl 09,5 1 55 baas) ggaze b pln Ri g laog 3
(Kanji, 2006)

1 Kruscal -Wallis


https://yujs.yu.ac.ir/jzfr/article-1-47-fa.html

ay

0y 610 p e gy b izl o515 8,591 3 S (o 1o g (6 i o (50l

L (H) Guedls= S5y 57 (6 5lel (a3l oo P9y 4 boye Jol Sila jlade o i ool
Hlpp-value laie g -NOF L plp ¥ sollax o Ot o Jlamms eSe & By 5 ($9908 (S5,
P-value jlaio 4 axgi b .00 S aulxa /AT L 9 Jlmms S 45 g 4 bgpe aile jlode
DS S Sidnnzls 2yl slbsy om T Sy & Lo o Sz e (it Sl
¥ Jgsz amazg Lo 092 (5)lo dxe s)lal abln ol Sloz o Jlzms puSe
oSe 45 by sl e 5 4 RMSE () 5 S Loy, @l ol I8y S 903! @ls

] 00 45‘)| Y J5A> e Wycl.s »))5").3 aliso

O b dinzl sleosls aiels) (gl o)s], iz sl by, heos ol =) Jgu
Table 1. Descriptive statistics of different methods for estimating canopy cover (data range of canopy
cover is between 0 and 1)
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First . . . .
Methods N . Median Third quartile Min Max
quartile

Vertical sighting 16 0.372 0.425 0.487 0.27 0.55

9 Digital Photographs 16 0.372 0.435 0.467 0.21 0.50

> Digital Photographs ¢ 0.317 0.425 0.517 0.21 0.55
in cardinal directions

5 Digital Photographs 16 0.342 0.420 0.495 0.17 0.55

in ordinal directions
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Table 2. Results of Kruskal — Wallis test

o b, olaas a5y Sl
Methods N Mean Rank
Vertical sighting 16 33.78
9 Digital Photographs 16 32.06
5 Digital Pho_togrgphs in cardinal 16 3284
directions
5 Digital Photographs in ordinal 16 3131

directions
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Table 3. Values of statistical parameters for each canopy cover estimation method
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Methods (Percent)
Vertical sighting 0
9 Digital Photographs 3.71
5 Digital Photographs in
. 9 5.05
cardinal directions
5 Digital Photographs in ordinal 797

directions

|
il O b - Laools axals) JS 5l o
(Q2,0)
Bias Deviation from the control

(Percent) method (range of data is 0 and 1)

0 0
1.44 -0.23
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1.67 -0.27
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Figure 7. Output automated analysis of digital images in some sample plots

INE: first plot in northeast direction
2NW: second plot in northwest direction
12C: twelfth plots, image in center of plot
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Abstract

In order to study the accuracy of assessment of the canopy cover density of a pure Persian

oak stand with mixed coppice and standard forms using terrestrial digital photography, 16
circular sample plots with an area of 4.9 in a grid with sizes of 25 m by 25 m, over as forest
stand with an area of 1 ha, with was used. The method of vertical sighting with Same as Cajanus
tube was considered as the method of control to record either present or absent of canopy cover
in 195 systematic sample points in each of sample plots. 9 vertically terrestrial digital
photographs that contained of an image in the centre of the sample plots, 8 images in line with
the bout main and sub- main geographic directions were taken.
By calculation of the percentage of the canopy component of the forest stand using these
methods, the results of the Kruscal-Wallis statistical test showed that there were not statistically
significant differences between the different methods of estimation of the canopy cover
component. In terms of the superiority of the bias indicator over the other methods, the method
of 5 digital images in the main geographical directions, the method of 9 digital photographs and
the method of 5 digital images in the four sub-directions were ranked from 1 to 3, respectively.
The different methods of terrestrial digital photography would underestimate the canopy cover
component in comparing with control method.

Keywords: Estimation of canopy cover, Zagros, Terrestrial digital photograph, Cajanus tube
instrument
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