[ Downloaded from ifej.sanru.ac.ir on 2026-02-24 ]

-~

” :.as,},i ‘Ulio"

Sol b Bolhe 5 (55,9LS pgle oSl
Ol gB S wlides

IR B 5lopgr 3 Uy S8 3,90 )3 JUewd i y9d (2 w2 9 Ll
(OUS 45 Aliseo gl 45 yad 5,914 5 6390 axfliae)

VPSP IS VWP RVPONE P S S0 PN RRP TS

O‘)‘»’-l ‘J).g(}’ cwyde Cus i oSl ‘L;ijo égl;a 01l ‘Jij? F}l.c -\
(a.najafi@modares.ac.ir : Jggumo 0w s) ! ¢yl 35 e wydo Sy olSiily (6,llKin 095 ( Sin awdige Hluiils =¥
Ol s oyl Caivo g ple olRuisly (ame (Bl 09,5 Lokl —Y
Oll 0l epte oy oty ()RS 055 eIl Lty ¥
WAL VY sl o)l ARV ccdl s o,

YW U SY taio

b guno 258>

SR lhlyedls 5 pluse sy e ool S JSia (B3lups 3 ol oS sladasiie moo g Al iaeS @y gl IDND g doslie
oddyy (B il sl g aisS b a8 ol Jed sl Sis atle S piie 5 Jluedl sla S Lo9m> (MK bl sly plpls cuwl
5 4 S Sy J)ST Skl g )8 ol gy cul Wsd 5l S @SB (ol kuld (gl g Bl )] (il Wby, ol load
b K g)bpealy gl Jad LB cono g B gl con I Sere

PLERWN JL...'m.! dl.m&_g”b 3l d)ﬁfo){a A3|95L54 d.\l.g(u.:..u 9 olis dl&:ui';” 3l u_i; ‘Uw\.i.c Cxuo yd 6)5\.25 Cd iy & Ley L :Lhuss) 9 5‘94
Orag> Sy 3l ool b glaie (85 B b)) 0590 (S il (slaglisyl ol dysly ) o (g (e (Sl Gty ol 5
g Vertex olSaws (6y3d g (o g Alold cuand 3l oolitul b «d)d o U g )by wSe olKiul po dlold 13,5 )90 job Juad 1 5 byd pdaw
)5 by 63 o imen

Dyl 39y Bly (clmodls b (p<0.05) (¢l me 3MiS] 008 glis,l y3 Jhad 3,910 )3 lais chuoyd A0 (gylol o j3 48 oy lis S zols saidl
Amd o ol 355 51 1y (aysl et o s Yl B oyl 50 g (o35l S Sl 0niS eyl )3 g il Sl 35l )3 b, ol izpen
5 osalie (F/1/AR) aiw ply ad 3,915 15 55 las Ol s Gy duoyd jlade py yieS

& Coms (5ieS lld g iy cBy gL wid ey sy glhansuie e sawdS )3 a5 b Gl Sbjyl dyse by, 18 S Al
g oo 03938l 53)51)_1 s e o3 B gy S abi alols Liulidl L oS b lis pls cpiored cCawl bl 9 YU glaawdS
9 YA sy & o i o9y 9 Jbuomd omygd gy 5o dmodly by (slp 5l 380 (yloj lawgiio a8 3y (L (v loj dalllas gl oyl pogdle
Gl €803 o gljl & 4B YIFY

dt’;;).\ wf ‘jl.mw cdw )JI)J )JAS (w90 ‘J.il? d)lbﬁbllb ‘bl.'f?f Dy d)‘));):ya.n :‘5.\.:15 dl&:b)‘ls

[ DOR: 20.1001.1.24237140.1400.9.18.16.2 ]

[ DOI: 10.52547/if€).9.18.63]

Olej g Cow gyl 0005 09,5 (gl CJT 3)91)_3 b (g ySojlul
(‘\cA) S Jﬁ‘? »
@l g e ileg 9 bigdy) (o9 skl 5 (Sol
35 Sy g licdad  JIS L8 )'I)yli:;? &b ysedly
P oS JSb 4 a5 (gysbas wdg Wl cuenl 5 >
5y 50 )18 odlitel 3)90 SRz Cupte 5 il «linis
g s bl S S a4 b hey opl (blie ;o Ll
025 L L3l gl b ballas pl Slas g Glise 45 psboay
4l o Gl iy 1) gl blie 5 5 cusl oS
5 wlail e cwliol Wby Sloy plaie slacdilyy
sl s wle Spie 9 Jlwsal sl K logas
odubyy (B0 calidewe Sl g aiS LA )l
g y)l8 ol gy cpl gl ke S oS>

dodile
st 3)lge olul g il JSix B jlops: )3 (5 o podl>
Whigy ol 2le S Cypie 5 Sldpg Shal
9 le oo g Cleghile e 3yl 035555 390
leMbl oo 5 385 G ygods LU oS o K obo
zlyinl cas cdld ol (B) g0 cuslyy o 5b oy9e
5 by 290 )l Glad) CE ) o saasuis
b1y g glpde o5 039 dijay 9 nole) el o
ohgd S (o 9)hg) Ak hlwg 9 gy bl il
5 45 Vb gyl o jlad il gl ) jlad oSl
> b glaysie b0l (Sier b glis)l
sl bojlae el 3 5 seway Lol o5l> 034565 9 3
3 (B owian (V) iz 350 b (6 pSoslsl LB oL
4 iy Vb gl o as ks e lbawmsuie o)
Sy g PV KY )lb):.)La] d‘)’. (e ypwd SN uol)


http://dx.doi.org/10.52547/ifej.9.18.63
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.16.2
http://ifej.sanru.ac.ir/article-1-401-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-24 ]

[ DOR: 20.1001.1.24237140.1400.9.18.16.2 ]

[ DOI: 10.52547/if€).9.18.63]

Mo Jeode s g (s3> g Sl (s pST oSl ol

¥ Iz slopg y3 s )3 a8 35l )> Jlod e (LS oy 9 (PR Sl

5 lop Slneal S Ly So e S
gly petle S glas b1y diwply Jhd (e
O 0 S5 Ly (W) ghlen 5 ewyd o900
Spige S 1) k) jhd s Jluows
Oszmed Ailed dygly (o Sl VA= A/8) (glad b couw
ShpeeSe by j el b (W) ollSen 5 50
2 Shnl bk al S5 (U3 039555 35902 4 ph3I Sse
o s adllae oyl gl 45 Gdgas 6 ki 5 Jlme ez
ooy 3 @ly 0355 ple sldiae BMBI &S
D)0 292 alad 0ged g (5 S

2 g y5dS 2 olie dadllae wenge CleMbl wlul p
Ol g 480 g0 oS Jled sl JSix L bl
e @ wop g el ol Jiagh Ban
Saasiio 35y > (Jlzed omped b @bppse
a5 Vb jhd g o ply jhd xS )l p3 jhd oS
Oz el plpl Jled Sy e g 5> Gl
Sogleer a5l 90 ploj g b B> (pw)p o
O by i e gy plie 3pslp g b ol
&l By 5 byl Jobs @l L ol @l Jlews
cd)S s bl aig o (JSia (g b peols

g 9 319

o —sbieel SN2 )3 (e )P ppgal Slles
0dgdte D wyde Cayy oD aub mle casish
Jsb s s YEOYY b OYETYR Llilas oy
B VD Lol diels )3 g Byd OVEY b OYEY L Lil s
cdpdy plsl sal Jad ) 5 by g 5l gli)) i VY-
() Jsa)

5 8 gLl chon | Siere 9 Al jaeS sy ST Cell
sobatedy Sl S (gybposls lp Jod JB oo
5 5) o9 S S ool Sy (i 4 (s
Bl axgi (39 | Giodies (55l 5 (5,00l Sljns
Iy )90 aold 5l cs L;of Shdnsuio Lg).;o)".\jl LY
1 Sllas sl e33 (V) Uisle csanllas 3jlo o Sao
Ol3)d yhas (g ySojluil sl ol ppSe mgd 5l oolil
L;UQ.> Lg)‘).ﬁ.o L U.O.BI xﬁbaj ‘_5‘)3 ‘)—)]a.g W‘y as ALY
gbisly iesle (o) Sy )y iled 39l (e e £ YY)
Lt g yioidee VYO 55 L oyued Sy ) oolizal Ly (V)
Sl b ks s Jhd culy e 5 uwewd SO 4 ol
105 591 (oo 8RE) gl Ly (5 5l V5
dowg Olgisds o s )en I elitel ) & Sk
oMb e dause rfeld sl dgmy K (gylpeal
29 Slowbre (St daeld 00l 3 (30 ()l ppuse
Dy b Se Canr MU 5 b pSe 2 cuwlil
klog pimen g ()b poSe ()l oyl b g 0jgyal
hlog cpl Sal @ @25 by Jliows Glagmygd b o
9 0ol b @l pas  cwlie Cued o5 (g
31 359 Juwilts g Sl ol 1 s olazwl ;5 sy
G303l 53 '(DTP) Jlioms (fwoj 5yl g 1 oS
DTP ig, b a5 lllas alex j 555 oolisl Sis
Klod,S B,y oS clbaasuio Sy dy9lp 4 plidl
5 oolizal b & 3sa 0Ll (V) (sl adllas 4 s e
JE o culy )5 ey padld (Jhemd Gy
(Pinus sylvestris) IS s )3 a5 jlad 56l (gl (Joud
» (00) hlen 3 SN pisen ) e 4
2 5 Jioms g olisd b job bk sla S
1y b0 s condlgs 3 )3 4T 5 6y VO B ¥ olgd
» (V%) ohlKen g koo .bled 390y o b £F cdd b

1- Digital Terrestrial Photogrammetry
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Figure 1. Location of study area
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Figure 2. Schematic position of the camera and indicator, along with two examples of images taken from trees
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Table 1. Comparison of digital camera results with the ground survey in estimating trees diameter
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Table 2. Statistical comparison of two methods in estimating the diameter of trees
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Table 3. Results of evaluation criteria for whole trees
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Figure 3. Value of % CV.RMSE in different diameter classes of diameter at stump height
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Figure 4. Value of % Bias in different diameter classes of diameter at stump height
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Figure 7. Value of % CV.RMSE in different diameter classes of diameter at top of trunk height
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Extended Abstract

Introduction and Objective: Rapid, low-cost and accurate estimation of tree metrics in the
forest ecosystem is one of the challenges facing forest managers and inventories. Therefore,
given that the forest areas of northern of Iran, mainly deciduous and uneven-aged forests, are
covered with various tree species of different sizes, mensuration techniques could be developed
and established to suit the particular circumstances. Methods used in forest inventory should be user-
friendly, repeatable, relatively low cost, and also have high accuracy and precession for forest inventory
operation.

Materials and Methods: Thanks to technological advances in the photography industry, one of
the attractive and proposed methods could be the use of digital cameras, in which the potential
and performance of this method was evaluated to estimate diameter at different heights of trees.
For this purpose, using a digital camera which is mounted on a pre-designed horizontal index
and in different shooting distance, diameter at stump height, DBH, and diameter at top of trunk
for 108 trees, in REFTMU and in the altitude range of 750 to 1100 meters above sea level and in
autumn was estimated. The distance from each shooting station to each tree was captured using
the audio and laser rangefinder of the Vertex device as well as the laser meter.

Results: The overall results showed that at 95% significance level, there was a significant
difference with real data only in estimating the diameter at stump height. It is also showing an
underestimation in estimating the diameter at breast height and at the top of trunk, and in
estimating the upper trunk diameter, it was overestimated. The lowest amount of %CV.RMSE
was also observed in estimating breast diameter (4.99%).

Conclusion: The evaluated method showed that in the middle classes of metrics captured data, it
was more accurate and less error than the upper and lower classes. The results also showed that
with increasing the distance of the shooting point, the error rate was increased. Consequently,
the results of time study showed that the average operational time for capturing data in digital
camera and the traditional method were 3.88 min.tree™, and 3.42 min.tree™, respectively.

Keywords: Diameter at Breast Height, Forest Inventory, Remote Sensing, Short Range
photogrammetry, Tree metrics


http://dx.doi.org/10.52547/ifej.9.18.63
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.16.2
http://ifej.sanru.ac.ir/article-1-401-en.html
http://www.tcpdf.org

