[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

o

99l S olKils

LS pgans; bl 4,2 5 onaty—
OLS pgrcuns ) 4yl Ls,.@jﬁ GQJ.Q

#2382 0 )lods (el 0,90

http://pec.gonbad.ac.ir
(Populusdeltoides) yguo 4195 5319597 99 3 S pogdT B JNo (w3 99

Tsale Ly, M sale gk

Sy ¢ BIEES Sloz Cenjlams 0inghy sole Sl g’
2l o8l ol pands wlie 5 (65,5LaS 0uSitsls (g ISz 05,8 Lokl T

VWAREITE oy gl VWAANVNY il gu b
SHoslitl b ey glis f )91 (sl S zagll @ulgs 51 oolicsl ( JKir (5 iages din) 10 Slegdgn (i Fntee 3l (o5
5 00y 98 il JlaB 4 s 150 S £l (6ol Ygana .l i) -aipms il 55 (sloJao
60391y 50 gl ) Lol 09 o0 (550503l 5 y0 A 5| e yolody Aleas il ylad S y2agll daly 5 el ke
Cymaddy g dlgs ol ped (5t CB0 b 5 oyl 0,15 wadolmble Joe Como &gy 45 sl S reglT oo
2 30nl) Cal 438,518 4z 955 y90 JSiz a9 Cu e )0 oo Srate plgied L)) - HlE gla e o5yl S
8 aslllasd g0 (POPUIUSHEIOIAES) ygio 4is8 £lis)) 0,91, ,0 Soymegll oo oS bs,l ol asllias
e et 6lafane 5 e Sy o G 8,50, sslitans 5 42 aolitd S agll Jua VY Sl skite ol & .25
o ool (gl Ao y3 g ou ) llas aye aSilee Ay oy dlas &0 (aSils Aty «SSIST Jlno o il (glas
oL gl )| aiudlys oud Jodad (gwiin 9 ¥ Sdgrpale F Sgr il SaggSS,) gyl Joo iy 45 b (las b
O FeS CTAYA=IAY ) (ol pd Sl 0 flidons b (e i) dioms plp oS s 1) (Aily i) igio
(20,5 YAVY-Y/0V 1) RMSE o s (e +/FAY =+ IVEY) RMSE (205 5 (VVOF-IVOA) 5 il (gllas
ol olas t‘_g)LJ O,A)'T =l Guiren LS .:»Tﬁ (2o, +IYOY — V/ODA) Bias Qo yd g (—o/+YF L -+/YYY) Bias
g bl 3929 (5 lo Sme iglis aBly oud 5, S0l polie g b Jow ol Guns y ELA ) oo St polie &S

S 3,91 a8l £l )| b (g, lo sire B 90 | pgrie (ks yo glis ] wituilys b Joe oyl

GilwJow cglas )l = ;had Jos  pgro o5 )05, (o ls slooly

royaabedi@tabrizu.ac.ises oo o5*
oY


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

doadio
E555 00 S aiSTyy 0lisS (g0 o 40 0,90 iy ey Jdoas (Populusdeltoides) 40
ooliils g0 Lo (slacs )55 0 50 Cogll olseas Vb (92 (ologm adgi 5 Vb 0y e B« S5
Ol jglaieds ol Calisee blis jo pgio cuilS'y,cpl;l (GUO and Zhang, 2030 ,.5 . |3
lad anwgi g JUxdl welys slml sz ge laSiz o5 Wy, 5l 6ol 5 5 IS
Js bl OTY e 5 by cel aSlacls egge e
AT (LS 5 03l5 ) Coslmslio b )l glasle 958 sorgunass ol pYISS, prgicsse
bl 4 ctlliws 5 (ormb Sl JSix jl pel (S plis goomo (s52520l 5 5 b Co pae
5 35 S!S Lo ety il siagls Sz 00l 5 Sl opndg ) kST 5 3o
21993 32 63b Cuglsl sl imlio (nl guore o e g S aeln 4o (IKiliensS Cundy il sl
S5z loplel 5o 5liosganlaailie o Fage 5l el 5o i)l 5 ksl Jlad glaaasin ol
ol Aie) ) 0590l 45T Ceul i, (5 yeol] (EDY €t al., 201F YAV (o)) Ken 5 colle) st
hoolaul b (s egll w¥slee Ho (Ercanli et al., 201Bbcl 65,5 Jos wg5 jlaws Sledbl
Ol en &5 g (nl 4 N oo oy (L2l DYolae CIB 3 la Sig e ( Sy S Sl
Jo 9 5 05 im0 o5k 45 s s b aiile Sy JiEs sl yeit 5 Se3I
g ablly Ghls 535 05di e wgamme Sz g lo kel o 50 (5pSelul LB Sl o pee
e e b el lases 5 £l sz o ok 2o slo el o b (S05 (Sron
Ercanlis\Yaf ol o 5 ob,0) Cbiass 0,uf 5 (wlogas (£la5 ) aloz 5l 3 50 sl S5g plo &
Sl Seyesll @l al Sl eslitnl Koz (6 g i)y Slegdse (it 5 S (€T AL, 2015
IS el )l s 5ol YW ol dis ply yhad iy ot 8 la Joe [0 5o gl oyl
Al b S asll Lalg; 50 sl s ol 5B 4 ol i pile oz gan 1 LSy
Sl S el Jaw 5l 69,905 a3 50 gl )l Ll 0gd o (6 S oslail Co o 3l peites jebay aiw
ilocn ol s |y boasg angs sl upie Gl OISl S stegll (slane ) eolin
Solie o Ftes 5l esapel 451 (n)S 0033 5 (Se) wlegm drulone GBGl laoe cnl izeen
Ml Copde ln S eeds ;3 (oo (A Cnlpll S (o0 palS iis b o> Zu n o
azrsi | o5ledoe a5 Lolss o St 5 (EDY €t al., 201705 s Cotls cans 5 nml slo IS
drolre sl oaiiolully Joe a5 (ol Sonlay ol JKim s S e 6l Jde 3,05 S e

JKi 6l bl 5 W oo ooliinl iz ool gimitan 9 o 2 S5 Joloe (JKo (tas; oliee

VOA


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

5 oledbl cpl aSasS o Sb5,l S eslail alise sla g, 5l eolaiwl L 1) K b Loyl
Sl ang Blaal 0,5 Jlis 5 iz ouiy] danssi (ot slp Kz (ohg) sl b S 5
el 2550 yslaieay (e 5 (s slaas gl GLOYAY () Ken 5 Slo) a0
S5 eyl e Jowe (Ercanli et al., 201Bcc! oo, LS| a5 aiews ol 1 (gg, 5l bbaasin
S 60)lge 0 b g Sl LBl jo 23yl LS a5 (alge yo gl (nh sl ElS)) g S8
plil jouS o b Ko lojle (5)lo p)lel jo azsl aisle) 098 oo g 10kl oy (g0g00me slass
ot e ples aS Jlo o 09 oo (5 pSojlail digeiazhad o G0 g0 gl s AT 09l s
b5 syl cglis b slad (gla oo gy ainlys Sl Sl (555 o0 1,8 S8 (g uSojlils 50
o5 Yl i 5 Ll e 35750 ()T oS olag 35T wiile Siz Cupie o
il g 00 il wlling; atla (LI Eli)] i S8 Ay e Jgare ladoe s
= Joe dawgi diw; 4o (godxie Slalas g (EDy et al., 2018 YA ()], Ken 3 cadlo)as,lo o\l
el 0alplonil dipw ol ylad 5l oolaiwl b oo glas | 5560 5 jelaieds a8 sla
G970 iz Jolie by g bl iz glaas (33l jshiied; (1YA7) ol Ken 5 Glrele
YOV gl )l g yhad g, > [0 0ais Cu i slagliacdl) jo (Sowwg 5 Eob cads) K>
S5 oy SipsSy Ji YY izl il sy g Bl oo Sy | 2
ouispdlolaled wadsl al>so 10 Jous 5 (oo @B Sl (35t slin sl 2 5l Jol> b
OhlSes g (oolle aisls (Las 1) (Sapwg al>pe )5 535lm) 9 505 ladae g Eob al> e 5o
SIS i sl S 3 gl (s, a3 s 0 sl £l 5 5 o sla e (1Y)
S35y Joo TY addllae 50,5 (s Jlunonl slosgs o o3 po glis)| 530 3505 jlaien, |,
ool 2 o) 5 (gl e (O 550 Sidgale ¥ puwiin (puiia laJae a5 ol plis
g Wil pady Su3 g alie @ls RMSE) s w0 (oSle j9dome 5 e rd slojlons
3 Gulogime ST oy g Ay pewlie Cdo b K> L0 glas 3910 50 29> Ul
(Eby et al., 201y ,5en 5 o ol b3, eads 5,uSojlal slaglas,)l b oo ,s 43 zlaw
sl Joe oyl .o S oy p 4 s 0 GMElinaarborea <55 sl 1 glas | 5 s alises sla Joe
5 olS 0 )l elie b el gyl 0T sl 1) Sdsmle 5 Schnutes L
6y e ey 4 oleis slp |, glis bk s .2 Jas VA (Kalbi et al., 2017, Sea
Sl ylre ol g 00 )T sy ol S e sl K> 4o (Fagusorientalis) s o ol a5s8

104


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

iols las o ,Shes oy bl 1y 5o,lm - el

rgie 465 eyl oyl j0 S agll sl Jae (npicases 2L uyn pol anlllae Bas
B DS w4 465 ! 6,85 ,s o (Populusdeltoides)

b sbg, 9 Slge
aslllas 350 ailaie

« (Populusdeltoides) ,gvo 4iss (5,50 51 —alls sloosgs Jolis axlllas o g0 ddlaie
FATYY RO SLdlaa Job 4o a5 ai bice audlpl 00ljplel VY 55wl 09> 5l LS V-4 ol s
ol 0a @8l e YV AR LYY o7V Ll oo g B3 FACYE ST
Soyd Ve ol ail )0 adhaie mhaw (i 9y B0 adlate cpl )3 Lo mhaw I el Lawgte
Sl (gl OIA-FIY PH L K ) S o nliS 5 glo S5g Hlassl ol 18
Sl (Sw,b oSl glls andllans g ddbate cid i pg>  mlidlgn oKl Ll wlwly
o Cagh ) Sl g 8,5 6l ax 0 VEIAA v &)y ax 0 bawgie ¢ e s VEV Y
b e kit dilaie muldl (i jles o8l suisaiil Gillas piomen 3L o a o, AV/FY
O JS8) ol sais 155

15+


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

J56700 357600

4109800
4109800

4108900
4108900

i

A

820 Metors
1

356700 357600

dalllas 3,90 dilais (Ll i Coadge ) JSB

23 N ))
Colus ) G 2 (g y0 digadankad 50 canlllans g0 ailaie )0 (5,050 Lyl oSes Jdo &
i il a800 woyd a6l yle] Bolas SLalS ST L Gre Ve e X e Ve v) LS S
IS el g e gl <o b 5 slesliw Ib e jo do T EYY (o sl VY/O 51 i ,lad)
Soslo. (VWY (6 ,m5) ol (6T o3Il o 0 b glgm griw ool ol8iw o jlosliw I iz o
Ao yd A 4S5 sl d (s w09 4 Wl 3 Jae (3310 5 (53l S jslateds sasliawse
e el jo (G0 Al 19F) sniledl o 0 Ve 5 s5le Juw jo (G0 ala TTYY) Lz o
o ools Llss jglaie 40 (Ercanli et al., 201Buias sola ! (V Jgoz) coviie slo Jow
— 55asls » CurveExpertProfessional2.6lBle ;5 Lo jo glas,l - ;s G eyl slo Jow

\id}


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

ol adlllas o oolitul 8,90 G yiogll (sld Joo o ppd =) Joo>

e Joe doles Jawe el
(Schreuder et al., 1979; eligil
Stage, 1963; Stoffels h =1.30 + a.DBH® Stoffel \
andVan Soest, 1953) (ototiels
(Huang et al., 1992; Lt
Lumbres et al., 2013; h =130+ q.e 58 i1 Y
Ratkowsky, 1990) (Exponential)
(Buford, 1986; Burk and . .
Burkhart, 1984; Burkhart h =130 + a. DR i ¥
and Strub, 1974) Burkhary
Bates and Watts, 1980; .DBH o
! ' = f
Ratkowsky, 1990) h=130+ ( ) +DBH (Bates
(Curtis, 1967; Prodan and W= DBH? o9 N
Gardiner, 1968) =130+ a.DBH? + b.DBH + ¢ (Prodan
.| .
Y ol - b - >
( eld g soe) h =a.DBH Powes
(Chapman, 1961; Lumbres et _ _bDBHNc 30 oels v
al., 2013; Richards, 1959) h=130 + a1 - 000 (Chapman-Richards)
b Sw5831,
— (R A
(Ratkowsky, 1990) h =130+ q.epsR (Ratkowsky
i — b.DBH™¢ o q
(Sibbesen, 1981) h =130+ a.DBH Sibbesen
h
=[1.30¢ gt
Schnute, 1981 + (c? Ve
( ) 1 p-a(DBH-DBHmm) Schnute
b 1
—1.30 ) 1— e—a(DBHmax_DBHmin)]b
(Curtis, 1967; Saramaki, _ b i .
1992) h=130+ a(m) (CUFtIS) u“:")?s W
. —c S8
. . — (-b.DBH™F) \Y
(Stage; 1975; Zeide, 1989) h =130+ a.e Korfy
. _ (~b.e~C-DBH) Fress X"
(Winsor, 1932) h=a.e (Gompertz
oY
(Larson, 1986) h = 1.30 + 10 + DBH" o 'f
(Larson

&Y


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

V Jguz aalol
Winsor, 1932 [ — - o
(Winsor, ) " 1+ b.e-cDBH (Logistic)
(Huang et al., 1992;
Lumbres et al., 2013; h =130+ oad Jyaed Szl \s
Ratkowsky and Reedy, ' 1+ b1+ DBH¢ (Modified Logistic)
1986)
(Y20 (ol 5 shoe) h=a+b.In DBH -~ 1\
I - ' (Logarithmio
DBH?
Loetsch et al., 1973 h=130+ ————— (Loetsch ¢ YA
( ) (a + b.DBH)? e
(Farr et al., 1989; Meyer, _ (=b.DBH) P \4
1940; Moffat et al.,, 1991) N =130+a(—e ) Meyen
L d Hann, 1987 a+b.DBH® - Y
arsen and Hann, ) h=e (Exponential 1
(Huang et al., 1992; b Vsl "
Ratkowsky, 1990) h = ae pBH (Exponential 2
(Farr et al., 1989; Meyer, _ 1 . —bDBH ¥l v
1940) h=a(l-e ) (Exponential 3
Buford, 1986 525 " vy
(Buford, ) h = a.epBH (Exponential 4
a.DBH 5ls
- Sl vE
(Watts, 1983) h=130 + (5 + (b.DBH) watts
(Wykoff et al., 1982; @b Sl ‘s
Schreuder et al., 1979) h =130+ e 1+DBH Wykoff)
(Huang et al., 1992; Yang et , JA— Jos vs
al., 1978) h=130+a(l-e ) Weibull
Winsor, 1932 - (~be=ePBH) o v
(Winsor, 1932) h=130+a.e Winson
V Sdsymle
WA« ols = — - YA
(TG aims s h=at (DBH) (Hyperbolic 3
(Ratkowsky and Reedy, _a.DBH Y Sy mle '
1986) h = b +DBH (Hyperbolic 3
7Y


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

V Jgor aalol
(Huang et al., 1992) h = % (H:/;;zst;);it 3
(ME s a0 h=a+ DBH(%) (Mo;bi\lf;gakg;;etry) "
(Yang et al., 1978) h =130 + a(1 — e(-0DBH) (in@ vy

JA.A 8dde w‘,o :Cjb‘a!).';.n‘s';_;l.m wofw).,l)..).lasDBH £ oo o> &Lm)l h

sl Jae i sl uizen 5 (AIC) ST Le (Standarderrors lust—ul slas (%)
Siles di; ao,0 (RMSE) s w0 (1 S5loe ain ) sl lro 5l glas,l o911 50 soiobes]
Ercanli et al., 2015) o eolawl (Bias¥) ol as o 5 Bias) o, (RMSEY) oz x50
(Kalbi et al., 2017
35505 polie o o100 Jloisl mhas o it gesl 5l eolann 11 oSl du slie colys o
7 el (sosls acgazo jo gl | oad s T o3Il olie § e slo Jow o gl | ouls
REW) raL?u‘ SPSS¢ )|)3|ra)4 Ja.:‘.‘z.c e (Y1)

s
OY LY (o (ka8 aials slls s 0 aS ols ylis eogs glis )l g Jhad cavogs jlol o)y ol
(Y Jguz) Gogs yio VoIV glay )l glyls lawgin jgboay ylis o

kel g ool (55l e w0ad (5 S0l s o JS (5 bl slbaasiie aodls - Joax

Sl Jolas) asels Glome SBlsul 1) 0 8lee Slanlivs slows
OY-\Y YAV (V%) (tosilo) aiew pl s jlad

rYY A+
\EE4 Ye/0 (FY) (o) glis |
fa-y YAIN (ZAIV) - (rosilo) diw plys o o
Ye-A VAP (EFIY) (o) glis | '
OY-1Y YUF (EV/Q) (rosilo) diw plyy o

) oS Pl ks s
\EE4 Y (EE) (o) glis |

\l41


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

¥ Sdgymle ((SwssSSly @yl sbdae Jold Jow miy a5 ol plas bjae G35l mls

Jhre g o laibiablas (p e g (sl o po (o e Syl edl hass cwaie Joe 3V Sgynle
S5 ¥ Jgoaz) ok QL b )lse cnl o gl 055150 Joe 0 e Olgieds 5 ingr SSBT
S oy polie (1S o ool rand Sz g (i iSOy sla o Jl e yo (Y
(Ve s —FITOA) & il (slas gL ppolie 5 (- /VOF — YY) s a5 5 (- IAAY — < JASA)

ivgy (b5 gyl 355 50 Ul e L sladae Glsiea

0l 391y sld e (g0 il -V oo

e sl o yd o yd Joe walpe ) 4,
-~ Ju‘ab
SIS slubial s St c B a Joe
zy
FYE/F. 5 \IVOF “JAY - -/ - <INEY YO \
(Loetsch
51
FYS/TAN VIYOA <JAYQ SRR NI SN PR R S N7 O 55l Y
(Ratkowsky
Y s ymle
fYa/Na- VIVOA <JAYA NEAR - <NEY YIVON " Y
Hyperbolic2
Y S mla
FYO/HAF VIYOA <JAYA /AN - YV/YAA  Ye/5e¥ T
Hyperbolic 3
FYE/NYY \IVas CIAY . AR - —ANEYY  0f/-YE Modified ) o
(Geometry

\EA)


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

30 T T T T T T LA | T T i
soo0e e
e
25 .::..::...... LN N L i
e esoe e o0 o
® ee o eoeoe
LR R N N N N ) LN NN *0
20 | 55 :...ll.:l:.
C)
= ..:....I.II..C
ss o0 se 008 oo
157 ¢ :..' * L ] ]
sepece oo
10 se o °
® [
5 e Il 1 L I | | 1 I
10 15 20 25 30 35 40 45 50 o3
dbh

Wools (ST, blis il poeie j0 0035 1 slo oo (tales -¥ S

(RMSB Lz a0 5:Sks iy sl )lne (olisl 5 oas bbby Jaoww ) guls uiceen

5 oole s «(Bias¥) o)l aso e 3 Bias) o)l (RMSEY) s a0y (1 SKibe dis ) oo

(i SageSil, ¥ Sy mle slagoe coi 4 o ol Ly 08wl 1) U8 e

S 4 o i @S L g 00g (5 (o)l 5 e il ¥ Sgmle 5 go) 0ol o
(Y S5 68 Jgam) oS 0,500 1, £lis) aiiadlys

175


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

izl ARMSE%) s g0 uSilen 4, 0oy (RM SE) e 10 (5sileo ) (sl oo —F Jpaz

Bias% Bias RMSE% RMSE Joe ol Jow 4,
¥ g ymle
SYOY  —elevE AANAY CJEAY e \
(Hyperbolic 3
g
LYY —e Y.y ¥/\q- CISAY 99551, v
(Ratkowsky
VAT YA 4 ¢4 AR v ° J’ = v
(Modified Geometry
VEVE Ty YA V1A & ¢
(Loetsch
Y Sy pmla
VIOOA /YY) TIOND L IVEY =9 R

Hyperbolic2

ols £l )| b oasbeslla o bl s 00 35505 £l eSilos et dunlin 5 Jols gl

gt yalp ¢ SwssSy eyl Joko Lol oasnleil oo gty 45 ol i 35 i 0 0 (5 S0l
3o 6‘3‘5 ).nbLO.n L» 6)|.>‘5..~o u}Lcu Q?‘b ‘) 8l£.b)| M‘y OMJJA.D Gmd.».ﬁb 9 Y g_i..lj.’),..)Lﬁb Al

(a JSAD-) 4.;.;5%91).3 RN cda_..u

GJI, él.l.'i)l 9 )3).: ,JJA c.i > &Ll.'l')l (A% 0)31)3 )..l_élia u.s.,PaJred Samp|et-test u,A)T c.:b.l -0 ,J,b

0l (6 S0l
Soldgme s golilazye to,ll
-/yaa s ay <IATA g9 Jowe 5l eal 0491 el )l —onis (5 8o jluil glas )|
Py s A 18- A SrgsSal, ke 5l o 351 £l —onh 6 ol gl
A¥aq s A -IN¥5 Y Sgtlo e 51 s 51 65| o (g Syl lis |
-/ya. " A SAted Y s ymla o 5l oas 05l 5 glar )| —oads (5 50 5lail glas )l
< OFA S v INAY odb s omicmaid Joe 5l oo 8,90 glas | —oa (g o3Il elis )|
Sl gxe YS! 500 NS
2V


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

S5 am g S
il e iyl sl jeyn 5 B8 Dbl (0 St (JSiz syl ol Sus
Gl 330 ledbl wie sl g S puonad pl aSCinl Sbla> slaasli s g iuwlow drwgi K>
ol e o S lpae 6lp dwie )l 4 SO el GlaJoe (VYD (ol g (o)
Oigy Ji 50 disS aS aiie Ll i caseolid 15 aiload bas (g S el g Sledbl
(Piao et al., 2018
s YU Sl 5l S Sep bJae Giile o)l uols adlas jl Jol> mls ulel
YL polis a5 g ebay .aing ddhaie jo Lo glas ) 3,9l sly el Jow iy Sl e 0
3 laliw] glas sl ol )by o5 polie 5 ((TAYA =< JAY ) s oy 9 (T=2/AV)) (Ko 0 30
Bias «(aw,0 YVYY - Y/010) RMSE as,s (5o +/PAY - +[YFY) RMSE () /Y0F - V/YOA)
Ol cpl 50 0 ggdge ol 5l las (Ken (/YOY - V/OOA) BiaS as s g (—+/+ V7 - =+ /YY)
oy Slalllas plo bavslie )3 Joo (55l e Giiseses 5 Grieee Olsiear RMSE lass
Cameron ang,.suy 59,5 51 Ja 4 (Piao et al., 2018, K2 5 gloa,boplys
b e G55 Sl dde lp (2l e G pe sl a5 WS Ly (Windmeijer, 1997
978 it Joo S (e ln 5 AIC s RMSE (g 1Sos sl el )y arlona g o SIS
sl lis il sladisd sl p ldlhas plo b pol> jiagh 5l Jol> RMSE jlade awslie ool
= ol ( Syl « Sdgrymle laJoe lagy T mls wlul 5 aS ol (5,155 aS coad Jlueals
olle gy o g oy ool i 1) glis )l 0,05 50 Uas o yieS 5 Como (0 3VL gmag 5 50,
Qo0 duslie 09 o V-V Ll Kugs a5s5 sadiawlxe glas,) RMSE jluie (VYAY) o, Sen o
Sl S )S, Joe @i lag] a8 ol las 55 (VYAY) )5 5 WJle suiss L RMSE
9 AN S po e b (o0t g (gl s 90 T Sgimle F pwiia (puin
@5 bl slosgs jo ) Kugs aiss el aislss g a0 VIAY = V/AY Ll s RMSE ws o
(Zhang et al., 2014.|,Ken 5 Sl5 035,5 ob;,) caslin 9903 o 03l S ddlaie jo
oyt b Jow glgreas a0 Cunninghamia lanceolata 455" glis ) o y51 s sl 1) Jomg Joe
OLer g (ol axlllas jo 0605 (518 e VYOO L ol |y RMSE jlaie guio S (3 me S
L 3,95 Jow aS o ools oylis ol g9 ol 5 ¢ J5g5 4545 aw aisunal slaoogs 4o (Petras et al., 2034

\#A


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

—e oYY = [+ 8Y)Bias; (VAT - V/AV) RMSE 53 50 o (+13F8= +[AFA) (ol & Oty
Wl slo K adllas o 55 (Navroodi et al., 201G, 5o 3:55,36.09 (5 5 o ,Shae 51l (
YIFAA L 5l RMSEL s 4565 glas )| o i sl 1, (047 +) Reeds Pearl oo (LS Ll
aS wo,S ole 0 ml ,o (Eby et al, 201Y | Ken 5ol oS Syme cawle yie
Sllasil slls slo o aws 53> 1) Jow ol s Wols Glsz s S35l ;0 ¥ s ¥ o) Sgn il Joue
b como s b pladas plgieds b Joe ool 5l 093 axlllas ;0 g 23,8 (3 yme glis ) 0905 yo
30,8

LS pote 455 g9 4 |y, RMSE jLae (09 o5 a5 wis,8 ()15 (V) () Ken 5 ol
5 ool aly 3l sasln o €55 5 0055 (3932 il b i ¢ Jlontls b oot o5y 5
3yl ety Bias jal )b slp hie polie (LUMDres et al., 2033 ,Ken 5 o oyl pimed
azdls e asgs gadly ke S| e i pstde & ol Sute e 5 Jae bawgs i
S S Gl on ond ol Joo gy lp bl cnl e Gog i 5yl adlllae S ple
30,5 5,50 5 2Bly Jlade 5l i e VIOOA B < /YOY o slaselo L1y glis,) olie daJoe

Ol erolo aslllns ;3 Lo sl &y e ) Jao @V (Ul ol Sl oS oo Sla5 oy
s aim3 LS Eadge ] 4T Cewl 00l med ls3 b aies il sad el o Joe l alolas 45 a5 o
5 by anlllae |5 imen ol b Jow plo ay Cord Joe ol oles 55 aew il b oy 5k
bl Bl Joe ooie Olsier (Shy pees Gl o plogn e 5 (ITAT) e
4555 obager 3351 )0 S sl Ly gy )3 (VFAY) ()00 5yl )y anlllas .05 003 3 yme
oo Bl 5o a8 Jis it o5 0l ot 55 s ke 5 Jlralez ool 5 psio
oo b ol Joe P. euphraticaxP. alba P. albaslaaiss sl (o) 0,90 aiwly sl prie
30,5 &l ez Jlwo CBo Lo /A0 S

el oaldsly elas )l g Jhad o LLI | gl Jow e 095 oy Gaaluol; oldlas (e:S
2l k8 sbosls (5l 5o SLuse Sl hls it Sga S5 o (ol Kirghy Sl plo Ll
55 Cnl sloosls 3l cuzr SLSy o 5l liond 5 wnilioed it laosg gl g s
ol )0 izren 35 osliil 0358 (Joodi ilidee J>lre jo (S 5 alise laosgs yo sl
5 shreme Ll o £l 5 518 abal 5 ol Jis it lsicas ;8 oSy asl] (slnJoe
Lo 5 amet g wls i Sl 5 aiies aie (y0gr Jleedl b Jlaas aile s3g5 Layl
Luls by oad egr Joe isS o b g 00s5 10 sl Lolul (nlply oe salss alise slacons

174


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

IWAR by 9wl cpdadd o Lol (it 0590 /5 aLS pgr o j cbilis 4y 4l

ails ci o glas )| 5l s 090 Como Al o oo Slpii sla e Oygocnl 0wl LS
ol $lor s G (sloosgs 3 4355 £33 o S nsll (sloJotn (53,5 oS 3,005 22l
L., (Zhang et al., 20145 § Sil5 .(Kalbi et al., 201A Y7 ()|, Ken g Sloede) ol
0515 e oty paSls wiile (LA (oSS (sl it (o) 2 o9t | (Sllllan (i (855
5 )5 slgitay 1y dily ke ol e 5o Joloe ol (53,59l5 5 Ly b ) gl 5 o053
oges i3l 35505 solaney |y el 5ld sl Jus byl 0938l (s slodoe cono  olsn
£l 355 (5,50}l 45 Jlo 5 438,5 JBpns (85 slale (25 050 5 olasas oIS 0055
Ol s 00 (93l a3l sladowe jleslaiwl b g cnlil sl noles jlome 62l 0395 j0 (LS50
o ol gl by 3 0agr gl )l 4 cwlio Coro b Hhad soguse slawd (5 8ol b
S S b lag S5 50 gl ;0 6355 Sl palls sbosgs sl 9050 (nl oRuga a5 35 o0
Oy dale> ol or

8l el )| o BB (g0 sms pas sdimolis o Lol> aslllas 5l fol> mls & axg5 L
b idse )5y sadoe (eluly (LS 0 (nl ead o5l )l 5 pgio (L) a5 pSesl
e Jae ool Vb (2155 51 Glad sy sadfiasimais Joo o ¥ 5 ¥ Sils e «(SsgsSSl,) gl
slross ple gl (oSS Olias ¢ alive Oladlae ploxil L a5 05, o0 Uil ogy glay )| Syglp yo
S ol SIS o 0lS jslaasy (s ioliinl B s b e SIS b iblie o 4555
23512 6l 55 65500 Slapm sl 5 oo b S 955 oo Slatiy dliiews 435S nlilags K25 )0 o
L Jae cpl 5l oolaiwl b oleis U wigds auslin pol> gudos mlis b g a8 5 54 pgio ais8 glas)|
gl oolaiwl o g I3 )0 mhaw jo Slles &gy 5 0olyd Hil 31, 68

Syl Jae YV Guliolyy g glasyl o515 50 G gl slaJoe (25 (b))l Soaly G
3T Spls ¥ Sle (SgsSl, @g) Joo g o ol pli gl ab b
dilate (5,555 50 0 pgio LS )0 gl 0,515 G gl slase cn e (lsieds odd b aniwain
Sologire BB ooy g Coro Sl s lade Plas Ly LS o glay )| aitiilys asllass g0
7S L sl Jo i o Sitnd 5 oy iy sl Jabo i 3 S 51 sadly 611
"a 45 09 0 Sletday Culghys Wiy adlllass jge dilae 3 o (L gl 0yl p0 LUl
Gl ol e 53 s Jao ol 1 03l iy 33l Conn b i s o 4 i 5l

D9 oy g (S Oladllas )0 505 o g IS5 0 )0 (LS )0 iag,

V.


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

plio
i ol o, 555 10 gz adgi 5 £l pzm gl Joe S AYAY o s ) e ecollpaas e w5l
o9 Lgl.m o&)sy‘).é 9 Ji..} (05;52112.; )‘ ;M.Du (8990 AJJUG.A) o @ o)sé s_ia B Sloss 9 (o=
44; )Le‘> 005"'3«) \))5")) )5.]4...44.: s_ia)..ucj.ﬂ me) Avay ‘S ‘M‘)‘J‘ “& c‘s:Ua.Lw .0 ‘gs")'er“" ssSre G)yl.ﬁa})b
Gl Baa b Lo S il 3elS 5 gz aulio (gaiuca gl AYAPZ o ()b lx il ool o by
AAY-YAY () VY ‘u‘).s‘ xls 9 9> f}L{: RGO g L)“))‘ 0 )

Olrl 32 psie woz 618 o3l ey gz o pd o YA o oy p byl il ool
NOFVEY ()Y ol &5 5 gz milio

Jove 3l ool b (il 5 (3l ¢ yoe 5B 057 (L350 (e (595 0955 2915 VTAT ok ol il e 0
NNV VY (S 5 0oz 559U 5 pole slogiagl Sl e S

amio Fro oy olSils ol Lanil (USim 5 e s g Solail) US55 6l ymbel A YV o oy

50 Wagi aigS gl |- Jlad ez 8 gla Jow obj3)l WYY L6 (sogaie call (D ez (soYsl el ¢ olle
A1) A ol rerb slaptunnsST aslilad (Lol JKiz 153 )50 aslllae) SIS s (slo S

Jo e y0 gl )l g jhad (glo Joowm, n AYAF 5 olazel el olos (55 ez o088 p bl jad g Slonde
5 psle g n g% 5 (Dise] iz 1650 arllla) (il o0t Cypae glaSiz il Jyoo
(o0sSz (Ol lz) g jlanomoy 3515255

slrosgs o (Carpinusbetulus L.) ; e glis )| - lad calises (gla Jowo (s ATAD .5 ¢ oLl g ((goesme
NAY-Y oo (F) YE gio 5 S lidos (5,5 M cuad Jlwesl S

Bates, D.M., Watts, D.G. 1980. Relative curvatueasures of nonlinearity. Journal
of the Royal Statistical Society, Series B, 42:6-1

Buford, M.A. 1986. Height—diameter relationshipagie 15 in loblolly pine seed
sources. Forest Science, 32: 812-818.

Burk, T.E., Burkhart, H.E. 1984. Diameter distrilouts and yields of natural stands
of loblolly pine. Blacksburg, Virginia Polytechniiastitute and State University,
Blacksburg Publishing: 46.

Burkhart, H.E., Strub, M.R. 1974. A model for simtibn of planted loblolly pine
stands. In: Fries J. (ed.): Growth Models for Taeed Stand Simulation.
Stockholm. Royal College of Forestry, Research Né@e 128—-135.

Cameron, A.C., Windmeijer, F.A.G. 1997. An R-squiameeasure of goodness of fit
for some common nonlinear regression models. Jbofriaconomy, 77: 329—
342.

Wy


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

1va4 QLM} 9 )...ob (R 0 ylouds (pded 090 /QL@L; P S j Cblos ay is

Chapman, D.G. 1961. Statistical problems in dynamif exploited fisheries
populations. In: Neyman J, editor. Proceedinghef4th Berkeley Symposium
on Mathematical Statistics and Probability, Vol.1453—-1 68. Berkeley, CA:
University of California Press.

Curtis, R.O. 1967. Height-diameter and height-diamage equations for second-
growth Douglas-Fir. Forest Science, 13: 365 —375.

Eby, M., S.0. Oyamakin, Chukwu, A.U. 2017. A newnliwear model applied to
the height-DBH relationship inGmelina arboreaWayRerest Ecology and
Management, 397: 139-149.

Ercanli, I., Gunlu, A., Baskent, E.Z. 2015. Mixdteet models for predicting breast
height diameter from stump diameter of Orientaldbean Gdlda g. Scientia
Agricola, 72(3): 245-251.

Farr, W.A., De Mas, D.J., Dealy, J.E. 1989. Heightd crown width related to
diameter for open-grown western hemlock and Sipkace. Canadian Journal of
Forest Research, 19: 1203-1207.

Guo, X., Zhang, X. 2010. Performance of 14 hyboglpr clones grown in Beijing,
China. Biomass and Bioenergy, 34: 906-911.

Huang, S., Titus, S.J., Wiens, D.P. 1992. Compariganonlinear height—diameter
functions for major Alberta tree species. Canadianrnal of Forest Research,
22(9): 1297-1304.

Kalbi, S., Fallah, A., Bettinger,P.Shataee, S., 8&pour, R. 2017. Mixed-effects
modeling for tree height prediction models of Ot&rbeech in the Hyrcanian
forests. Journal of Forest Research, 29: 1195-1204.

Larson, B.C. 1986. Development and growth of evgedastands of Douglas-fir and
grand fir. Canadian Journal of Forest Research386-372.

Larsen, D.R., Hann, D.W. 1987. Height-diameter Hogua for Seventeen Tree
Species in Southwest Oregon. Oregon State Uniyetsitirement for Models of
Forest Growth. Research Paper INT-164, PublishedJI§. Department of
Agriculture, Forest Service, Intermountain Forest Range Experiment Station,
Ogden, Utah, USA, 23p

Loetsch, F., Zohrer, F., Haller, K.E.1973. Foreavehtory. Munich, BLV
Verlagsgesellschaft: 469.

Lumbres, R.I.C., Y.J. Lee, F.G. Calora Jr & M.Rrd®a 2013. Model fitting and
validation of six height-DBH equations for Pinussiy@ Royle ex Gordon in
Benguet Province, Philippines. Forest science auhiology, 9(1): 45-50.

Meyer, H.A. 1940. A mathematical expression foghecurves. Journal of Forestry,
38: 415-420.

Moffat, A.J., Matthews, R.W., Hall, J.E. 1991. Th#ects of sewage sludge on
growth and foliar and soil chemistry in pole-stag@rsican pine at Ringwood
Forest, Dorset, UK. Canadian Journal of Forest &ebe 21: 902-909.

Al


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

swle bgy 9 sule ogb

Navroodi, I.H., Alavi, S.J.,Ahmadi, M.K., RadkarimM. 2016. Comparison of
different non-linear models for prediction of tredationship between diameter
and height of velvet maple trees in natural foréStsse study: Asalem Forests,
Iran). Journal of Forest Science, 62(2): 65-71.

Pearl, R., Reed, L.J. 1920. On the rate of graxfthe population of United States
since 1790 and its mathematical representationceleings of the National
Academy of Science of the United States of Amelic275—-288.

Petras, R., Bo%a, M., Mecko, J.,0Oszlanyi, J., Popa, 1.2014. Heitjatneter models
for mixed-species forests consisting of spruce,ditd beech. Folia Forestalia
Polonica, Series A, 56(2), 93—-104.

Piao, D., Kim,M., Choi, G.M., Moon, J., Yu,H., Le#,.K., Wang, S.W., Jeon, S.\W.,
Son, Y., Son, Y.M., Cui, G. 2018. Development ofretegrated DBH Estimation
Model Based on Stand and Climatic Conditions. Rer@€L55): 1-18.

Prodan, M. Gardiner, S.H. 1968. Forestbiometriesg@mon Press, Oxford, 447 p.

Ratkowsky, D. 1990. Handbook of nonlinear regrassimdels. Marcel Dekker,
New York, NY.

Ratkowsky, D.A., Reedy, T.J. 1986. Choosing naagdr parameters in the four-
parameter logistic model for radioligand and radasesays. Biometrics, 42: 575-
582.

Richards, F.J. 1959. A flexible growth function fempirical use. Journal of
Experimental botany, 10: 290 —300.

Saramaki, J. 1992. Growth and yield prediction nadePinus kesiya (Royle Ex
Gordon) in Zambia. Forestelia Fennica Acta, 230, 68

Schnute, J. 1981. A versatile growth model withistigally stable parameters.
Canadian Journal of Fisheries and Aquatic Scier®&9): 1128-1140.

Schreuder, H.T., Hafley, W.L., Bannett, F.A. 19Y&Id prediction for unthinned
natural slash pine stands. Forest Science, 25:25-3

Sibbesen, E. 1981. Some new equations to deschibsppate sorption by soils.
European Journal of Soil Science, 32: 67-74.

Stage, A.R. 1963. A mathematical approach to pofpimo site index curves for
grand fir. Forest Science, 9(2): 167-180.

Stage, A.R. 1975. Prediction of height increment fmwdels of forest growth.
Research Paper INT-164. Ogden, Inter mountain Fares Range Experiment
Station, USDA Forest Service: 20.

Stoffels, A., Van Soest, J. 1953. The main problémsample plots. 3. Height
regression. Ned Bosbouwtijdschr, 25: 190- 199.

Watts, S.B. 1983. Forestry Handbook for British @obia. 4th Ed. Vancouver,
University of British Columbia: 773.

Winsor, C.P. 1932. The Gomperz curve as growthelProceedings of the National
Academy of Sciences of the United States of Amefi8a1-8.

vy


https://pec.gonbad.ac.ir/article-1-657-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-07-04 ]

1va4 QLM} 9 )...ob (R 0 ylouds (pded 090 /QL@L; P S j Cblos ay is

Wykoff, W., Crookston, N., Stage, A.1982. User'sdputo the stand prognosis
model. Ogden, Utah: US.

Yang, R.C., Kozak, A., Smith, J.H.G.1978. The pt&dmof Weibull type functions
as flexible growth curves. Canadian Journal of BoResearch 8(4): 424-431.

Zeide, B. 1989. Accuracy of equations describingnuiter growth. Canadian
Journal of Forest Research, 19(10): 1283- 1286.

Zhang, X., Duan, A., Zhang, J., Xiang, C. 2014irgating Tree Height-Diameter
Models with the Bayesian Method. The Scientific Wialournal, 3:683-691.

¥


https://pec.gonbad.ac.ir/article-1-657-fa.html
http://www.tcpdf.org

