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Figure 1. The geographical location of study area in Iran and Golestan province
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Table 1. Used Height-diameter model in this study

ke Jie Jge b e )
YA a+ bIn(D) P A
Yo logaD® ARV Al
Yo Inab? ALY v
Yo (a + cD)? o haw oty ¥
Y. _* S s
1+be~P T
v 1+ e~b0-0) ¥ S ‘
a
v¥ L3+ ol rte Swrd \%
Yo a+ b™iD~¢ Y o ol S A
Yo a—In(1 + be=°P) St (o5 A
A ae_eb{D )")?“’9f Ve
YA aebe™® Y FyesS A
' asl gyl WY
D
aD
v¥ Y SIgpmla WY
b+D e
A p* ¥ Sgpple \F
\0 ab? Sy Vo
Y ea+bD” &L;} \&
A R Y ol WY
W a(l—e™P) Y oles A
aebP O ol Y.
2
vy 134 —— Y39y A
aD? + bD + ¢ . i
v 1.3 + qebP° IR R AN Y
\0 aDb ewin Al
b .
13 +aDb ¥ en v
10 1.3 +a(1 — e™?P)° Sl omk Yo
@ 1.3+ T Y 5y oyl \id
(1 + ce=bDP)g ) o
¥ 13+ a(1- e Jsls v
b s
vY¥ 1.3 + qeD+c SadsSSl, YA
8 a—bcP Cilre yoms S 4
h )
) aebe 2ozl Gguls v
\fd a+ be=P &l e Al
ab + ¢D9 . -
\\% ‘pdglo— — 5 Yy
b+p7 O3t oy 5 90
- T3 pe-oranTn) o d "
2
Y a+bD+cD Y 4o o2 Y
gD?
bD + cD? + gD?
o a+ g Yoas Yo
—hD3a > )2 (ke
7 134+ ——r e V&
+1T o g
v (a9 — pe-<P)T-g BB oy v
e a(1 - e=20-9) Y SYGy ol YA
(a+ bD +cD?)! Jgame o515 AR
Yo a+bD +cD? pgd 4> )3 \g
1
—a(D-h)1b
Yo b b_ iz old A
[c + (g c )1 e )
et
" ey « o
g—c/\c—b
h L .
ve (R S— chelae ASgaSim At

1+ e—(a+bD+cDZ+gD3)

J.Lodme)wk‘h ‘g‘f‘c‘b‘a5);;oL;3L»w.>x4;,,»ﬁlﬁ)b§D



Yy

5 Ao 2 b sodasiio oy oyl )y S5
aS 3y 0bj bdastin opl Oy alely a8 o lis glas)|
48,8 13 adlles 3y50 Jluedl S 0395 dad 0 ol
5 90l sodly g lmodls IS huogs sl ol oy w]
a8 ol L Wodly mja .l dgng (gL glds g0l
S o0 oy Jloy @ie ) g b sladasuie
Jao ¥ il 5l edelcwsddy slaco s guls ¥ Jads
Iy odds duwlo L;Lm)LaT 9 sasolsal u]a>)¢_c u)%.w)f)
A3 o lis

g ySy Jhe &S b et welCaunddy goli sl 4
osbdis Sgzd lan dy Ju S
O o pd b cislae A9eSiw g (p39le pwjem (5590
Loyd g IAYD 5 <IAYD /AYD /AYD /AYS i ey
MEEY YINFe Copa slbd Glupe 6Slke jaioe
dasin g Slasly Loy VIS o YISAY NIV
dod ol & ol S04 a3V Al S jglp | gl
Ll 85 b ool cgls da Jue

polie oyl WSibe wyyp j sdelcwnda s
5l eolatwl b els)) daseiie QM)”]){ 2olis b oddosnlin
Sew)Sy s &8 ob ol eadolbal Ju FY
SenbsSily X g3 i B335 o
sl lne Slosl op S Gl plegmal guilay
5 YIS XIS XIS X L cwpa) bl
Aot 0153y9ly polde Cy gl paimen Nidgs (o Y/ o VE
Maze do > A liabs] pdaw jo 2bly joolie b b Jae
W

yraa ul'“""") 9 ):.5[.: IAYd o)Lou:': /M Jl.w Ul)"l stb M/ L;»L.w,ny

2 25be plsl (il slaoged 4 b Jde (oxi L]
2oy Ve dadde (B3l g (bl Hshieds 9yt (Aagk
dsgee ylgicds 9 Wi Ol dolal & ygod odls
b an3lIE LS I Lo 5 455 4S5 s, slaesls
odlaiwl b uds polde g (dwesd pdlie (yudly Hlid] o L
s Slaypo (1Sle jgdome sl u )bl slajbse
bl slase jlisl s g Gllae Cpgon (o)l 4
A5 bl

RMSE = | 2= 0= Y)?
n

RMSE
RMSE% = ————x 100

y
X —y)
Bi 5
Las
Bias% = 7 x 100

Bias =

23l O SOl 95 de (slasline p 0gMe (ppimen
loolainl b a0l (slaodly ouis 55l pp polde b glas)| s8lg
=y ‘_gl)J A dwolde 30 )9§J~A L;Lth.\p 9 oals
sl b sBly polie slacigle Sl 09 4o gme
i 5 o9e)l 5l geShe cla el eslill b enidygl p
A eslawl

S5 EW)) g e ply 5B (Brogi syl o)
o0 US4
FF/ A g A plp el dlin 5 dweS (wSke



v jyee gl jlad as yé Giliee slaJue o))

04D M\Du dLmo)Laj 9 o..\mul?nu‘ u"?"‘“’)f) JLQLJ..\A w‘)..o -y J?b
Table 2. chosen Regression model cofficients and calculated statistics
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Table 3. Differences mean and Differences standard diviation
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Abstract

Projection of stand development over time relies on accurate height-diameter functions. In
this study, we evaluated the capability of 43 nonlinear models to estimate hornbeam heights in a
portion Rezaeian experimental forest in Gorgan, Golestan province. We applied a systematic
random sampling method to collect field data within a 150200 meter network (3.33%
intensity). It resulted in 200 circular plots with 17.84 m (0.1 ha) radius. In each plot tree species,
height and diameter at breast height (DBH) of all trees with DBH>7.5 cm were measured,
resulting in 2144 pairs of measured heightdiameter. From the available dataset, we included
70% in the model development and the remaining 30% to validate the models. The relationship
between height (dependent variable) and DBH (independent variable) was analyzed using 43
non-linear regression models. The results showed no significant difference between the applied
model diagnostics, and the applied t-test showed non-significant mean stand height estimation
using all models and actual height at 99% confidence level. In addition, the results of peal reed,
prodan, Morgan-Merser-Florin, Logestic modifield and Double-Sigmoid models with R? of
0.826, 0.825, 0.825, 0.825 and 0.825 and RMSE% of 7.74%, 7.662%, 7.67%, 7.683% and
7.76%, respectively were almost similar in that they were better predictors of hornbeam height.
Based on the results, we conclude that these models can be used for predicting hornbeam height
in similar broadleaved stands of northern Iran, provided that comparative studies are conducted
elsewhere to approve the results obtained here.
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