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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
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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



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

[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

ay

(RMSE) Lz olay jo (0Kl j5dome polie
slaghy, 5l S slp 1y s 518y (o)
aes o olid Gibgzl 5905

5 ol Sl o Jlwms oS iy (Jlems
(e Ol jo Jlioms Se miy by, Culyd
ey A S Gl BB g ) ke ieS
Oy kel Dl 5 Jluzms S iy sy sl
oS i gy =l 5 Sl S 4o
X sz 00,5 050 o8 Sl 5o Sl

Dbl sl slaiby, 3l plaS e (sl calises 55l slo ey polie =Y Jgu
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
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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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