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Figure 1 - Location of the area studied a) On the map of Iran; b) Mazandaran map; and c) 40 th A.
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Table 1. Models used to determine the relationship between diameters -height in the study area

&t Sre osle Jue 0 louid
Reference Algebra Model Number
_ d?

Naslund (1973), Peschel (1938) H=13+ T Naslund 1
Curtis (1967) H=13 +a (ﬁ)b Curtis 2

Meyer (1940), Curtis (1967) H=13 +a(l-e"™) Meyer 3
Stoffels and van Soest (1953) H=1.3 + ad® Power 4

Michaelis and Menten (1913), Huang et al. _ ad . .

(1992) H=13 +(b+d) Michaelis-Menten 5

Wykoff et al. (1982) H= 1.3 + gla+(b/d+1)) Wykoff 6

Curtis (1967) and Prodan (1968) H=13+ (dizz) Prodan 7

a+b%+cd
Pearl and Reed (1920), Huang et al. (1992) H=13+ (=2 Logistic 8
Richards (1959), Huang et al. (1992) H= 1.3 + a(1-e™)° Chapman-Richards 9
Weibull (1951), Huang et al. (1992) H=1.3 + a(1- e~24%) Weibull 10
Flewelling and de Jong (1994) H=1.3 +aexp(—bd~°) Korf 11
Ratkowsky (1990), Huang _ b

etal. (1992) H=13+a exp(dH) Ratkowsky 12
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Table 2- Descriptive statistics related to the modeling and validation of diameter and height for 40 A.
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Validation Modelling
£l o £ o
Height Diameter Height Diameter
36.2 16.3 44.4 19 eils
Mean
5 13 5 13 Joha
Min
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Max
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Table 3. Regression coefficients of models used

wlps NECY o yloud

a Parargeters c Model Name Number
2.2486223 0.1902279 - Hdnaslund 1
24.67258 11.58646 - HDcurtis 2
58.11 0.007335815 - HDmeyer 3
3.3583415 0.4256246 - HDpower 4
30.76278 39.30103 - HDmicment 5
3.14967 -12.36524 - HDwykoff 6
-14.4580318 2.23447653 0.02155023 HDprodan 7
58.11 4.79652956 0.01406746 HDlogistic 8
20.8907899 0.04 0.8902633 HDrichards 9
58.11 0.05379861 0.49423629 HDweibull 10
58.11 3.7508325 0.3074987 HDkorf 11
25.2243 17.93373 5 HDratkowsky 12
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Table 4. R2, RMSE and BIAS for modeling and validation of 12 nonlinear models
i ol S3bds Jaeb
Validation Modelling Model Name Number
RMSE BIAS R? RMSE BIAS R?
5.421918925 0.873498369 0.6801 6.33931162 1.464815394 0.6806 HDnaslund 1
5.412545349 0.300255103 0.6804 5.829930229 0.843218911 0.6808 HDcurtis 2
5.887604497 1.400800943 0.6781 7.533486921 1.49964944 0.6804 HDmeyer 3
5.736061838 1.215626787 0.6723 6.00467863 1.238085679 0.6716 HDpower 4
5.525344437 1.166985016 0.6763 6.506763795 1.644751075 0.6755 HDmicment 5
5.659321843 0.992497037 0.6799 6.415136004 1.662347279 0.6735 HDwykoff 6
5.591649773 1.21042771 0.6779 6.482744445 1.643851636 0.674 HDprodan 7
11.29725223 3.141160799 0.6453 12.6629458 3.356245054 0.6463 HDlogistic 8
5.519538187 0.153898626 0.6751 6.062636892 1.28727188 0.6732 HDrichards 9
5.500925058 0.899856614 0.6731 5.953749356 1.154101283 0.6746 HDweibull 10
5.41134129 0.2973477 0.681 5.815669269 0.516555301 0.6815 HDKorf 11
5.486459867 0.592283805 0.6743 6.03252876 1.278690275 0.6312  HDratkowsky 12
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Figure 2. Diameter-height curve for 40 A Noshahr
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Investigating Diameter-Height Models of Beech and Hornbeam Forests in
watershed 40 A of Noshahr (Mazandaran)

N. Nazariani'™, S. K. Hamidi? and R. Manssor Samaei?

Abstract

Modeling the frequency distribution of variables such as diameter and height of
trees as an important factor in the growth and performance of various branches of forest
science such as forestry, forestry and biometrics in order to provide sustainable
management and proper planning of forest resources. Altitude and diameter equations
are often used to estimate the height of trees when only the diameter of the trees is
measured. In the present study, we investigated the diameter and height models for
beech and hornbeam forests of 40 A Nowshahr (Mazandaran).In this study, a
systematic-randomly sampling method with 150 x 200 m network (0.1 ha) was used and
the diameter and height data of the thickest and closest tree to the center of the sample
plot, 800 beech and hornbeam stands from 400 circular sample plots was selected. The
data were divided into two categories. 70% of the data was used for modeling and 30%
for validation. Using the 12 models of nonlinear diameter and height regression models
were analyzed and analyzed. In order to select the optimal model, moderate explanation
coefficient criteria, mean square error and error were used. The results of different
models showed that the Korf model with the coefficients of error, irregularity and mean
squared error (R2 = 0.68), (BIAS = 0.52) and (RMSE = 5.82) for modeling and
respectively (R2 = 0.68) (BIAS = 0.30) and (RMSE = 5.41) for validation, is a suitable
model for the diameter-altitude relationship in the studied area. With regard to aspects
of mathematical and biological models studied in this research, korf model as the final
model to predict the height of beech and Carpinus betulus forests in the area is
recommended.

Keywords: Beech, Carpinus betulus, Diameter-height, Korf model, Modeling, Nonlinear
regression.
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