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Table 1. Diameter and height models used in the study
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Table 2. Descriptive statistics of diameter at breast height and height of beech trees
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Table 3. Regression coefficients of models used in the present study
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Table 4. Calculated values of determination coefficient, modified determination coefficient, RMSE, BIAS and AIC for

modeling and validation of 20 nonlinear models

! Siledse Jua oyled
AIC BIAS RMSE R R? AIC BIAS RMSE R R?
YAY/$ — /0. £/ <[5VAA [SA-Y YYo/d- —- /00 F/Y [SA-Y <[SAV Naslund \
YYV/YY N (A0) SI5YY. <IBYYY YENF A vy <J5YYA <IEYYY Curtis Y
YAV/EY —. /¥y £\0 NN <[5VOF YYV/SY - /% FIvE NG <ISY¥Y Michailoff ¥
YYVIAS BYAR oy~ -[555) <[SEVY Yas/vY Y AR <[EEYE -[5FYY Meyer ¥
YYAS¥ —.vY £IvY -[50¥Y <[SOFA Y¥- /oY —. /¥ F/vs <[SOVY <[OAY Power o
YAMY —./oY £\0 -[Vay IS YYO/0 —- /00 F/VY [SA-Y <[SAV Naslund2 5
YVa/sY — /0¥ \ias NN JEAF YYa/oy —jo8 /vy NI NISE Naslund3 Y
YVa/sY N4 \ias -[svay J5AD YYo/o¥ —.jod /vy JEAY <IEAVY Naslund4 A
YWY —efsE £y ISV vy | vevise —Ivy fIvE -IsVa -15YT Michaglis- a
YIA/YD IV LA VAT <[EVYY YYAIFY —.Ivs ¥/Y0 AR ISV "{\'/'gr‘]fgr':zs \-
YYS/vs —\/5Y £/va <[5V MR YO¥/Ys -\/0 F/¥a </5V¥R <[5V Wykoff )
Yya/rY —./5Y ¥/\5 S[SV-Y VY YYa/of —Ivy ¥/vs N2 N%AE Prodan \Y
YEV -y \iArg SIEVFE JEVFA YVO/XY -\ /08 <[S\YA <I5AR) Logistic WY
7L - VA -5V5R sy | vevivA — ¥ f/vF <JSVAY -JVAY Chapran- VE
YAV/AD ERN F/VF -[Va¥ IS YYY/vS - F/VY [SA-Y <[SAV Weibull 0
YYY/N¥ Nis ¥Ivs -[5YN <[5YYE Yoo/o¥ JNE ¥/¥5 ISYEA -[5YO¥ Gomperz Vs
YYS/FA BNAY AL N NN YYO/5Y — /%Y /vy N2 IEYVY Sibbesen 3%
Y-0/5\ AN ¥/-v <JEAY 28N YYA/YA <Y ¥/\Y <[SA-A Ni28Y2 Korf A
Y\Voy —Jvs ¥\ <I5AN [SA-Q YYY/YY — /YA 14 N JEAYY Ratkowsky \a
YY/AY YAY) £/ Nzl Nt YEY/\Y VY LAY NiZad) -Is5aY Hossfeldiv Y.



http://dx.doi.org/10.52547/ifej.9.17.30
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.5.9
https://ifej.sanru.ac.ir/article-1-312-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.24237140.1400.9.17.5.9 ]

[ DOI: 10.52547/if€}.9.17.30]

Yo

() gl

Height (m)

(_)Zﬁ) tw)\

Height (m)

45

40

35

30

25

20

15

10

Ve il 5 e NV ejlos ot o oll sl JSir (oolips:

sbie (Sl opimen 5 cotlie oyl dw g 9

e=@=Hdnaslund o HT

45 -

0 o %0525 % 28 8 _°

35 - (AR Gl K0

30 | o o0 a2 et

25 -

20 - YOYOFX + o FAYHT X0 oYYy =

o o o «AAVF=2R
15 -
10
(S0}
5 .
0 T T T T T T T 1
0 20 40 60 80 100 120 140 160
(o (Sl wom ol ks
DBH (cm)
ol bl o el g3 Jdo lasyl g Jlab  uowie =Y S5
Figure 2. Graph of diameter and height of the selected two- parameter model
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Figure 3. Graph of diameter and height of the remaining two- parameter models
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Figure 4. Graph of diameter and height of the selected three- parameter model
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Figure 5. Graph of diameter and height of the remaining three-parameter models
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Abstract

Diameter at the breast and height of trees are the most important components in the forest
inventory. Measuring the diameter of trees is simpler and less costly than height; hence,
some equations are used to predict height by diameter of trees. In the present study, the ability
to use different diameter-height models for estimating the height of beech trees (Fagus
oriantalis Lipsky) in uneven age and mixed stands in Hyrcanian forest, North of Iran. In this
study, a systematic-randomly sampling method with 150 x 200m network (0.1 ha) was used.
Diameter and height of the thickest and nearest trees (690 individuals) to the center of circular
sample plots (345) was measured. 70% of the data was used for modeling and the remaining
30% was used for evaluating estimated models. Using 20 nonlinear regression models including
11 two-parameter models and 9 three-parameter models, the relationship between height as a
dependent variable and diameter as an independent variable was considered and analyzed. In
order to evaluate the models and select the best model, the validity of the statistical models was
evaluated using RMSE and BIAS. The results of the model evaluation criteria did not differ
significantly. Korf, Ratkowsky, Naslund and Weibull models with root mean square error of
4.17, 4.19, 4.21, and 4.23 and BIAS of 0.17, -0.38, -0.55 and -0.1, respectively had a good
ability to accurately estimate the height of beech trees. According to the region conditions, these
models can be used to estimate the height of beech trees in broadleaved and mixed forest of
northern Iran.
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