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Extended Abstract

Background: Currently, forests are not only considered an economic pole but also a support for
the survival of other sectors. For this reason, decision-making, as the core of management, is an
inseparable part of the tasks of managers and planners in natural resource units. Forest
management planning is an important decision-making tool in forestry. The result is a
management plan that defines the expected activities, their timing, and their control to achieve
the objectives of forest management in a forested area. However, climate change over time affects
the biological and ecological conditions of plant communities. Considering the importance of
sustainable development, it is necessary to pay attention to this issue to offer solutions to adapt to
these changes and reduce the risks. Global climate change is increasing with the rise in
temperature and atmospheric carbon dioxide levels, as well as changes in precipitation. These
changes also affect forest ecosystem services, growth, harvest patterns, and forest structure,
posing new challenges to forest ecosystems. Predicting the future growth of forests and their
performance under different scenarios is a key element in planning sustainable forest
management. It is also essential to study and model the quantitative characteristics of forests to
target the ecosystem toward desirable goals and implement conservation and restoration
measures. Therefore, this study aimed to evaluate the basal area growth model of trees under
climatic conditions for the next five decades.

Methods: This study was conducted in the Jojadeh section of the Farim Forest in Mazandaran
Province. This section covers approximately 2803 hectares with elevations between 782 and 1750
m above sea level. The climate of the region was classified as humid according to the Ivanov
method. The annual rainfall and average annual temperature are approximately 833 mm and
11 °C, respectively. Forest species include Fagus orientalis, Carpinus betulus, Alnus subcordata,
Quercus castaneifolia, Acer velutinum and other species. In this study, circular fixed sample
plots (1 are) were established and measured in the deciduous and uneven-aged Farim forest. A
200 m x 150 m rectangular census was established in the forest. The diameter and tree species of
all living trees with a diameter of more than 12.5 cm were measured with calipers. The basal areas
of both the trees and thickest trees were two important competitive factors used as independent
variables in this study. The trees measured at the beginning of the study period were re-measured
and identified at the end of the study period (10 years later). Finally, the forest growth rate and
growth model were calculated, analyzed, and modeled using the R software. The relationships
between these factors were determined using the growth model of the basal area and the climatic
information of the study area. Using the HadCM3 general circulation model data, three scenarios,
AI1B, A2, and B1, were used to program and analyze the relationship between the basal area
growth and climate factors for the next 50 years.

Results: The basal area growth model has good accuracy, with a 94% correlation. In addition, the
basal area, basal area of the thickest trees, and precipitation were the most important features in
the growth changes at the sample plot level. The results of climate prediction for the next 50 years
were analyzed separately by species. The results indicate that each scenario creates different
conditions for each species, which is an important issue in forest management as each species
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depends on its biological conditions, and the habitat itself responds differently in the region.
Because of the rise in temperature in the region, competition will increase among heliophyte
species, and, to the same extent, sciophytes species will be rarely seen in the region in the future.
Conclusion: The results of this study can serve as a su itable tool to support management
decisions and plans for the conservation and rehabilitation of Syrian forests in line with the effects
of climate change. This is because the trend of climatic conditions indicates that torrential rains
and floods will likely not increase significantly in Mazandaran province in the coming decades
compared to the current and past situation while the temperature increase will take a faster pace.
According to the results, the development of vegetation models for the tree basal area is strongly
influenced by climatic variables, especially precipitation, which should be considered in forest
management. Because climate change is regarded as one of the most important factors for tree
growth, it is highly useful to carry out such studies to understand future changes in forest stands
under the influence of this phenomenon and to apply them in the management and planning of
forests and their management.

Keywords: Basal area model, Climate change, Forest management, Inventory, Uneven-aged
forest

How to Cite This Article: Hamidi, S.K., & Fallah, A. (2024). Evaluation of the Performance of Climatic Scenarios in the

Basal Area Model of Trees (Case Study: the Farim Forest). Ecol Iran For, 12(2), 1-14. DOI: 10.61186/ifej.12.2.1



https://ifej.sanru.ac.ir/article-1-459-en.html
http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ife}.12.2.1]

¥ VX /Y oyl [emailes Sl ol sl JSin wlidps: a —

S s i 55918 ol oSN

(128 S 35390 anlllne) (U ) plallo g Joo 3 (ool (Glags s lw 3, Sos (on) 2

Y 3 . ) -
W yrol 91 (G S B
(k- hamidi86@yaho0.com :Jggue s3imsss) el 63l e )lo smbs qlin g (559U ol olStily ¢ onebs qulio 23Sl ¢ g lIKin 09,5 ,Lokual -
Ol el ol b @lio 5 (55,5l pole oSl sl bt 018l (g S 09,5 skl =¥

VEX/VIVE il )6 VYWY iedl s fo)l
AR

by 048

ool ol Sl S 8 da g 3yse g b ise S0 gl gty Gleieay &Sl (ooladl (e g kow b SKs o)yl 1A g dedlo
e 3 SRz Cope (hpteliy sl (amb e slainly )3 Glipaly g plnde by Al 2 Cupie oppe plyie (xS paead
@ Oy sl RS9 Wl i) i g el ol 3 o cunsl (o pe b Ko ] 2l i g 039 (AR )3 (¢S e
JIS 1 ALS g (039551 5 ot Ll o33 1 015 o 5> sl s e 33 gn 1) [Si llin Sy p5 JK23 pptn ib
Sr9r8 el Dbl (ials g Clpds nl b )3l sbo)lSaly &l s Gl (35 5 53 5 ol 4 g pgd) luk dsugs ool 4 4295 b g
ol (IS Gl Jlo )3 )k (jm )3 55 iome 9 el ()53 160 a9 Lo GI3I L (o (ol s Sl I g3 oy Jaiy
Uiz s sl s csla e 5 3 g0 0 S 5L Jpaons 435 (sl b oS S| Slasts 5 i s ]
ey S 5l e (s35200 5 53 (S pais S il slagy )l oS ol 3)Sles g SR (ST gy (o by (nl 53 S 0 Sl
dlye il el g (blis Sllidl (sl g Cgllas Shal gy piupsS] colin pslated SR (o5 G Sy s3lodie g (s (wimes D9y
Al o oai] Am> gy (gl el Sl Cov i alaie aw hagy Jde (b)) el cnl sl ST B il alioe Jledbes g

WO« B YAY o olelas)) b kst YASY dg0 isy cpl i plsl ohussle bl )5 &Bly )8 JKin 5l odlrgs iz ) adllas ] :La‘_,.:},, 9330
Soduo AYY 391 aVle (S5l ol 0l (il Cob yo dibaio lgicdy iilgyl by (el ddlate w8l .aad o Lides 1) byd o | glis)l jie
15 bl e isS s g 13 cqslottly dSwgs <)oo olyorndy iy 43g8 ol ISier (sladisS 15l _oo 2,5 L5l deny3 1) 391> ¥l slod 5uSilia 5
& S datae (o)l plo] a8 5 55 (6550310l 5 o3l mayd Jlawenls g S pepe JKin 0 1 Ve S5 (lopls culs diges lalad adllas p)
(3)8) 93bgs Laslas I eolaml b o le VW/O 31y a8 b ok LS )> ded 4565 £45 g diw ply ylad b dbol JSis j> 4o VO« x Vev dlal
290 Jits slopiie lgiees adlan oyl 13 & o oo (1B) Jale 9 (5> (kS gade aw 5 15> glalle gaw 03,5 (6 Sojlul
SR Glag) Ol Caled 3 43,5 pasedio g psSoiluil (am Jlo Vo) 0993 31 13 0)hgd wilosd (g uSojlil oy9 gl )3 &7 (LS )3 .85 51,8 ealinl
o3l b .y3)8 o Jolse (] o dbasly cddlaie oddl GleMbl g dalllas 350 dilaio glaie pdow (aingy Jdo I edliwl b b duwle (dogy Jdo g
R385 55 ST Jlo 80 (sly ool Jolge b abafio o (ying) oy dasl) Bl 5 A2 AIB (gg,liw dwo L HadCM3 ¢ iogas (53,5 Jio (slmodls )
b oS g 329 g mgidal

o s g iyt glaie s (ypimad sl spolio €35 (Sl3 7 A0 Stuupan b alao s ing, Jio & 3l ot ko oyl gl 1Bl
lasisS S8 4 35 (T Jlo 07 5 0l gstes @uliS o5y Wiged ashad s )3 gy Sy )3 bdasidie ek (Sl 5 O35 0 )skad
b g5 5 s al SR Copde 3 (oo E9:090 & WS (o0 Sbml 855 1 (sl (glite Lulyd gl 5o &l ol ) (S s & A0 ()
OiSly wilisee g0 )lw yp 4y S laigS Sl plaSm > cpl 4y 9 3 oo adlaie 3 1) (glite Jodll nSe 093 (g, g () Lalpd 4 g
o3 ddlaie ) yiaS Muwdilo (saisS ounl (D e lodds g 24 oo b Mg yeh sbaisS Hd Col) dalaie 3 Loy iuli8l 4 as g byl glate
D5d s

S sladSia o lol s (Bl gl 5 pie xSmeal & SoS (ln el 3 plyear Wlie Giak ol @l 6 5 A
Obile il 53 39 00 Jlosnl ¢ corldl Laalp 259y (bl 2 125 208l Bl juis ol 1L Sl oyl 9 Las pSmmancd ol &8 (50 098 o3litus
DR 39 & (e oy Lod Rljl g ABL Al (g pRady Sl wdiS g (56 Cundg d Cund Lol e 5 )L sl ST sleans
S8 e sl 3 o8 28l )l Logasie (canlil (slapite 35 o0l 33 e g (g (slaJe gy osal Canes ol 3
S s B > Sl iz plsl 050 Ciguime (503 83 53 pre Jelge Sl Sy osldl it oS bl Sl 2905 295 (4 il
gy dalys LiSaly jlaw o (59, 9 JSia i)y g oo 1 ol 38 5 onny ol 186 cov s slaodg

S o e oo o Jto ¢ Jluenl Koo qoaldl i (gl )bl 1 gualS seily

Siden ks Wlgs o el lyuss (IPCC, 2019) Ao

et Gk J gl polpw 3 (LS el (551
9 Job dadisS mjg gl 4y «Silgid b Jad
9 NI ol €99 5 S il (SIS VLS
4 4> L (Etzold et al., 2019) 5,135 50 55 Jolos
S5l b))y il g 2l ol anwg Coonl
Mathys €t ) cul (gy9ps clylad (ialS’ g lyoss pl b

e Al lsicds ldl oS 990 3l Gl )

Oyt ol o ad b loa (Jae ) Jobro )
eS| g ol Qe Slagille (25555 5l (S el
eld] & IS GlagtnegS] Gsr )l e 55b S0
@39 2 eIl Sl ol et s ol
3 S il 5 cdag) e ) Casp daaigs


https://doaj.org/toc/2676-4296
https://orcid.org/0000-0003-2590-5298
http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ife}.12.2.1]

M ol g (he> S5 odoms

¥ (28 S 10050 adlllas) L5 )> glaie pdaws o )d sonl8l (glagyyli 3, Slas gy p

Camdgo Gk 5l allis sy Hle o (gdke dles g
Jae j0 0395 oS5 Cpicren g 0397 ) LeboT o cloinl
o )0 (sl i Vlats] HSgr5 5 At oS
WS (o ol baslSg)See lie )3 €355 0, gl il
Jde & (Hai et al., 2011) < (Liu et al., 2011)
sleodly g Lalisee il (hgy jl eolitwl b 1) alade adaw
2 l5m sBedg ) pgo &S Jdod g 425 5l Job
Ol &S My dons cpl s g 0l i3l gl By Jless
Sharma ) Lo,Li .l (g5lw Jde Loy p (tie bl b Jao
665 gly 1y 095 glado maw Jae (and Parton, 2007
Sloldlas pl )3 08 gl Jde 28 5 (SILS) obuo poino
oS 5 g b ool oluw ysis g 28 (IS ST slaoaly
ELC slopsio jl oolaiwl o bl olil 5, )
CaoS usi <!y (Ecological Land Classification)
ol 48,8 o 08l gy il il
S0 50 B i Jed b K » (ladles
Je S drwgs dalllas ol 5l Gua .a plool BAT (gla Jao
)55 ddlaio 3 Lol 50 sladisS olp sy SSBAI
Copde glp Jde 2,8 gy Lalisee il 31 g, 51 ool b
a2y ) Gilodse o cunl Jolge o yiare Sl S e
Ol 2 50 Jlss g (g (i 00 dbul (slare 48 oo
L.S"é*f P9 _\.l.tb.)L’;o 45])] |) 4,.:)5 O 1R 9—0.))5 L)W I)
905 (i O SeS 4 g |y S 0] Gl e Blge ]
hngS| ol S 518510 (o0l gla SIS ALl L
SasS g ggdge cnl Bl yob Sl y3 )l sg2y S
ool (Sl il g cnl siile ad il yloyeiS LS
w8l o5 Sl oy adllas Cpl 5l Bam )ly dgng dine
fots paw (dugy Jdo podi] laand o o) (gilwand o
Sl Olyea Mg gl ol @ il b))
Sk 5 Gunte EpSmeal 4 S8 gy cwle
wgs olatel SEpe b K el g ables
gl b5l gl g g pSmaa opl &SS90

w9, 9 319
ol @lg 0,8 K jledl gy icy jo adllas oyl
sofand; slaaiels 1> (g)lw b (o> iSu ) ol
5 ol () JS3) 33 plos) (g5 i) Syl Jla
Slelasy) o WO« BYAY [y olelas)l b jliSa YALY dq0s
Syl gy ell 2 adlate wldlAnd o Gibg | b)d o
Hamidi et ) cosl ouds (sadib b o dilaie lgicay
o5le 5 ek AYY 3505 &Vl Sl (al., 2019
Sl Ko g Al 0 31,5 il a3 VY dgas aY Ll (slod
S dule g5 5 1l o ddlaie S oxims JoSis Lo o
SB o 9 0,50 olyen (Sal slasS) b & gtailw
Hamidi etal., ) 3L o S35, 381 b osd did (loged

g baisS 5 o 5l g edldl ©lyss 1 26T Jal, 2021
Copde g Cblis lodsly 3 (ore (B (siloe
ol @l (Hamidi et al., 2021) 5l alS jide
S0 e 0l o 55 il lolge ite 31 lgs o
i i ) (Sl g (2B p2lee slodisS e
4 gdasie Olllas diwly oyl > (Mathys et al., 2018)
il glagy )l (plol p (LS (hdy Sl L)
Askarizadeh et al., 2018;) cuwl aiby ol
lys (Hamidi et al., 2021; Mathys et al., 2021
by G50 Jio 1 gy 9 Sye by )3 i b (ol
Ol gl Jl 33,138 o 35 i (Sl
9 sl (25 408163 a9 bod Gl L (e (ol
ol el (Il Bl Jlo 53 ()b Glise )3 peS Gieen
355 6l Jao <552 psS] Closs et Sl
i sl il 5335 oo 58b IS il g Jpuasme 5
Liangetal., 2007; ) &5 o0 2bx) JSKin pianmwsST gly )
e Jgae o 05, cla e (Vahedi et al., 2024
e )5 JSix Copde 3 loal jobay ey
oy g () SIK il (slady 5 (giloand 4 B 155
Eoiie Cuppde azsu )l g i (S lidl b laodgs )
chw L i uli8l Jus (Bayat et al., 2021) s
slaie > a5 ladien; I (o (BAI) gt
Cul CEp3 p e SR 3Sles g A3y (gludnd
Froese and Robinson, 2007; Pokharel and Froese, )
Sl 5 gl g b B 53 s o 5 (2009
IR 3 ySlas g 0l (giloand 455 ol jlioin S
Slo S (25 Jos5e 5 (S (DBH) et b
Do o odlatel Kn gilw i o &S cwl B
B s g0 b oS sllas b gl Gl ol (s,
il wle cap> Gla Shy ple by cwsl (550l
eyl s oz Lo wgr Jie plyisa) Jyaxe
Vargas-Larreta et al., ¢‘Sharma and Parton, 2007)
035555 (Hai etal., 2010) o> (Wykoff, 1990 £2009
Richard and Stavins, ) cp)S 6,83 5 (IPCC, 2019)
Sl ol laisds diw ply b cwl bLY > (2006
oili8l (Pokharel, 2008) sg o 03litwl 35 CB > oy
3 b Tens asgorme & BAL sloJus b cdy b
Sy g by (i ol wile 0liS s i (sl i
(Wykoff, 1986) 1S’ o 4S5 olSiiu gy CutS Slusguad
4 o 353 S ) Sl Gt 53 80 slad 33
S35 o 4 5 o1 Jl by ube pials )l
&b S Qb b sy gladse )3 (g g ol D980
JiBe bug oad sliin LE o Wl cwle 4l
Cosby g (slp by .l sas o3 (Pokharel, 2008)


http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ifg.12.2.1]

Myl g Ghen S5 ol

VX /Y o)l /pmdjlgs Sl ol slaSin obidps

oS des 5l S L 4 (Castaneifolia C.A.Mey

¥y A g ' ™
3900000 4000000 4100000 4200000

Fagus orientalis ) il, 455 5l K e o5 (2017
Kwg (Carpinus betulus. L) ;a0 ol anas (Lipsky
Quercus ) g3l (Alnus subcordata C.A.Mey)

wer ey e e

wres

e

-

Eowwe RSN ot verre

w8 ISz (0 ol Jlasb slo IS (0l el 3,50 i Cosbyo =) JS05
Figure 1. Location of the studied area A) Forests of northern Iran B) Farim forest

soeldl Jolge 9 (U809, Jao alail
SleMbl g adllas )50 dilaio  ingy Jdo jl oolatwl b
4 S5 wliiled oliw! b ko, Jb g awsis
(555 5 555 (S o) gl i s ¢ 355 b
A ashy s sy gy b ol daly e g adlaie
5 Shalis 670)9.) Olsieds Yo AWV=Y- o loj (50)90
i bl san] (g0y9d lgisdy YeEY=Y VA Sloj (50,90
4w b HadCM3 (o0 50,8 Jdo L 5y50 (slaoals
sl 1o cloodly aSd x> 50 5IB1 9 A2 AIB (g4l
0308 Jdo Glasuin V Jada ;0 .81 5 2l UK
R l8ley lawgs ddlaio muldl Lol ol osds by og0e
Thornthwaite g, 5 35 9 yes (e 9 4 (gjlodnd

ET=16Ny(10Ty/T)? Y alal,
[=(To/5)" 514 Y aby,
a=(675x10)P-(771x107)P+(179x10)1+0.492 Y ala,

L oyia deo & lale 3,05 9 s BT (368 Lalg) )5 &

G Oyl anp Glale buwge Thn @Yl Sl jasls

5500 gdbads 4y gldais | &S Conl b @ g e e

g b g 3 (il el 4 (St g 039 Cglite

dal) (ooeldl lags sl cizmen g atlaio gy Lalpd 4
b pasuie g cugidely muldl g (lagy o

) OB hg;
S ylel S 1 Gimagy ol p> Wodls as pslaied,
(s3> dged axlad VY slawi b (5o VO X Vo v ulatuns 29 10)
odly dilaio ;5 plate jobas ) Vo Colue 4 IS5 (Slopld
aS 035 Ly plad dipw ply yad el dskad 315 j> .0
Ll gt Bl WOl b Jled iyl elas)) g
lopp 5 Ll i 5 5 pSojlul giligs Sl SaS'ay
Jol 3 a8 Sbs s ai il 4565 SSE 4 gyl )kl
(o Jus V+) oy90 )>T 2 oybgd Wloads (5,.803ll 090
sdzg) Jhe 9 S g Oliwe Colo )3 s (650l
&y (Imfor 5 Imed =SG) R l58le 50 51 g 13,8 awls
asgel ST GgemS) Ghoph iledbe g Jelos jos
Ol alede maw (Hamidi et al., 2021) . eolazl
5556 53 (BAL) ol (z5ygkd o oo 5 (BA)
L;Lh).:;'a.o ‘_')19;;4.3 asllas Oﬂl 2 LRI ) L;;b)
B9y s Slp OEzpen (C8)S )15 edlitul 3)90 Jiws
5 0Bl slaosly Sy agy Jlde p waldl s 3l
S 4 SO0p wlidlen oS! dw &Vl slod (ke
o 03wl EPO 120 o lesl swosls Dl).o&:dq pege
0,5 8 e by mhw gl olpw &S cowl
.(Balapour and Kazemi. 2012 ‘Hamidi et al., 2022)


http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ife}.12.2.1]

W ol 5 G oS o

5 (228 S 10050 adlllas) L5 )5 glaite pdaws o 1> soul8l (glagy sl 3, Slas gy p

aalllas ;5 odlaiwl 3yg0 (og0s (93,5 Jdo Slasuie =V o>

Table 1. Specifications of the general circulation model used in the study

S SS& 2948 Sl S Sl ekl Jao gl
Spatial segregation Country Research center The name of the global climate model
2.5°x3.75° England LSS U. K. Metrological Office HadCM3

Ly izpen dgt dnlg (Ll aman N9 ol g 9
cslooy93 53 g2l cl (bl 50 9 (g (slaisyglid
Gy 3Dy oo A2 ol Cuwgy Wl godoar S
gblis 5 Senl oolamdl 1) b ohyan Ll lgr Coman
S osany 3 35 Bl gojl sib p ol dilise
P o5 g Al 2y e daw ) Camer (ol Sen
yslié lin yma 5 odi Y] dlgo nlS b (ool i

(IPCC, 2019) .8 anlss & <50 5 Sy

o9 el e glaosls

2 Gl yio gl Ve =IV/O o ols ) (gylad alely
Jae yd odlatul 3y90 (claodls huog (slao,lol ¥ Jous
8)5 )18 dlre 3)50 (o)

oSl et (slogy U
plaS o 45 L)l 392 ilise (gl Fo (S joboey
Dby (SIS a5 jLaml Gl 1 (Slite @l
Sloals H1y8 Jlasae 1y oa] j3 @l Blue 1S53 5 oo g
Gliseo polie ol lagylis ol (Chu et al., 2010)
sghatody o it (olaidl g (elatal (olond (Sojd
ol 5o ey Ll & loJuo (29,5 (0 5S35 2z o
ol slagy b (5 tan (IPCC, 2007) 2943 o0 ylato
glpl > ojgyel 5 48)S )3 anli 3)90 IPCC Lawgs oS
g Qe ghaw 2 bl o (Gmphy dlie la s
2 sizan B1 5 A2 AIB (slagy s (5,8 oo )5 o3lizul

Ol 53 (ume 9 (3LaBl g s 155 AIB (649l ol
03 (yy8 Ao ) Corer My disudi 4S5 55body Dl dales &)

gy ey ookl 3yg0 (claodly Larogi (slaoylol =Y Jgi>

Table 2. Descriptive statistics of data used in the growth model

Ol yss w).o Hmocdl >l Sl Jolas Ok eRie
Co;igeclilc:rtl of Sg:ﬁgﬁzﬂl Maximum Minimum Mean Variable
4832 74.42 500 30 154 S 53 sl
Number per hectare
57.89 2 154 125 38 (e sBLa) o3
Diameter (cm)
23.69 425 4951 3.6 17.94 (S 5> @y yt0) gaie gaw
basal area (square meters per hectare)
3505 BT ¢ i,k 4 b 500 Coud TEMP:PCP ¢ o Lo o8l Jolge 9 g,y N0 dhal,

1556 el slre Gl e el b)s b ) glis))
<IYY osile Bl (gly jlme Bzl 3o g /oYY 8olas
Ol el VA las Clupe (ke 5 i sl
VOYY 5 VOSF o 5y BIC § AIC jo g /A0 | Sivusan
ol Cowsddy
S5l glloline 5 3851 (sl juite colpd ¥ Jgdo o
Ol:&p é]a.a.a &law o9y a5 sl ul.«\.\) CJLJ Lol 045
Q5> (3 y5kb glafio o g ()55 glaile s adlate

L gy Jae y3 (gybolize il gl glasyl o (Sl

ol 035 035 ¥ alaily )3 Jde it 4 bgyye ol
BAI=8.45+j +0.044 (BA)—0.002 (BAL)+0.032 ¢ 4|
(DBH) +0.009 (TEMP) + 0.003 (PCP) — 0.001 2D
(TEMP:PCP) + 0.0436" (ET) + 0.012 (SLP) +
0.0431 (ASP) - 0.011 (ALT)

S5 g aaio pow gy olime BAL alaly oyl 5 oS

daw BA (8olas 3l )5Sl uj~N(0,6,7) 5 b 03 39
hie ghw BAL lSa )3 myeyie & diwply gais
iliee ISR )0 mpeyie a4 O By (ks
4 dbl Sul (She PCP ol 5 o 4 slab


http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ife}.12.2.1]

W ol 5 o> S o

VEY 1Y o)l [pmalgs Jlo ol slaSin sy

abaie waw gy » Ll (sybline g 35,80 (sl jite culps =¥ Joao
Table 3. Coefficients of effective variables and their significance on basal area
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Table 4. Investigation of the correlation between all variables affecting basal area growth

4l gl EI““’
5l el cas R E‘j)‘; J ’Tw uﬁ:"szl? . S s b gt b‘“: ol dae
L) g . fone vapoRon Effect of initati s pl Cnfgks 9 constant e
Altitude Aspect slope trans?)?gation temperature Precipitation Temperature Diameter s Jsl number
on Basal
precipitation BAL area
| 023 el laie g
Basal area
1 0.251 -0.151 BAL
1 0.112 0.87 0236 eyl b
Diameter
1 0.11 0.271 0.171 -0.713 L
Temperature
1 0.956 0.832 0158 0127 0981 Sk
Precipitation
SHkals gl
1 0.901 0.978 0.21 0.136  0.147 0.818 Effect of
temperature on
precipitation
B 9
) 0.891 0.832 0.953 0213 0.144 0.154 -0.842 Evaporation and
transpiration
1 0.96 0.83 0.152 0.220 0.0410 0.96 0.023 0.0143 T
slope
1 0.62 0.23 0.201 0.023 0.213 0.427 0.121 0.427 0.094 i
Aspect
1 0120 0302 0.143 0.11 0.118 0.184 0.142 0110 0.121 0.124 b g S 65
Altitude

Saolisd jlideS sladilobw o bod Lisl38l b < yaum pl )
WS o indS Sy lgn dgga bl Sl e
aiaie 4y 8y baslels oy oyl by (Hamidi etal., 2021)
039 (5yeS (oHlubl byl glyls b 5l Wgd o 0)lg Lo
S 5l 9 S (o0 Uiy allate )3 (keS (B)l A 53 g
0dudS i Jled gl by & b s cdedy (Ko
350 dilaie doul )d o Atk 53y (glo d[)‘ﬁ &) g oo
adl )8 o Yy geS d e ol Wb Cou dalllae
Copd 0355 3 85 Cal (Jy500 (LS (Sjolsn b Ll
2l Folie Sy ol slagy )l 5 o> kalpd cul &
& Caus &S SO CST & daldl jo oS wiad o L o,

ol 00 31 4 alasio pdas v,

Sl oe > aigs K885 4y o8l
QOY B Y JSG) ;5 oS 4 o b IS b
I u:mlf Y5y Jho U adlaie aibale i)l 09 oo (auiie
o) B9y Gl g ) S,k SRals s S oo
0T )55 3b (IPCC, 2019) cuwsly (yej gdaw )
9B M 09d o Sy 3 Lo Bl o) pole
Sy 3D L‘MUBJ9) uﬁ_\)l u,w‘)sl [evon) )AI u;‘ aS 00wy Lm(’?
ol 3 Bl e logas oyl 3 oot byl ys ol 0235
S350 ol Gorg ) S o | ail b Yo
oS Cul (ol Bl (e a3 (2lo)S K9 3| Sl |


http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ifg.12.2.1]

W jaol s sae> S5 o

A (M)éJi}.?:d.))’pA:JUQA)OLZ&)Jé'a&aém»tjh).)u«:ﬁldlbx)twb)ﬂo&w)ﬁ

¥ Ss) s e i |y W55 nl i (e bt A2 by WS
s 4 Cod i) 455 ghaile gaw (ag) Jio (IS jobosy
sl (IS pobody ddly oo Coglisie and o )3 (ol Ll

138 16
136 L1
g 134 2 3g
% 213 102 @
L]
35 9 3
) 13 -8 ]
3£ 7 g
‘ Eus s g8
G 126 4 382
124 )
122 Lo

2003 2013 2023 2033 2043 2053 2063

wmmm SCENARIO A2 s SCENARIO B1 s SCENARIO A1B —@~—TEMPERATURE

Ol 85 3 ghatle g gy Je Sy )3 Led 51V S

Figure 2. The effect of temperature on changes in basal area growth model in beech species
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Figure 3. The effect of precipitation on changes in basal area growth model in beech species
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Figure 4. The effect of temperature on changes in basal area growth model in hornbeam species


http://dx.doi.org/10.61186/ifej.12.2.1
https://ifej.sanru.ac.ir/article-1-459-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.61186/ifg.12.2.1]

[ LB PRPIRCRy F g

a VF-Y /Y b)l.o.af} /pbb)'lg.) JL» ul):\l dhﬂ uwuihy

1.55 900

800
1.5 200 z
b § = E
l 2 145 600 3 E
{ o "b c
._) -s 500 R
14 =
3% “w 4 3
3, o 135 [ 3% g 1
o 200 = £
13 o

100

1.25 0

2003 2013 2023 2033 2043 2053 2063

s SCENARIO A2 s SCENARIO B1 wssss SCENARIO A1B —@— PRECIPITATION

jree &5 5 glatte g gy Jdo Sy 3 Sk 510 JSs
Figure 5. The effect of precipitation on changes in basal area growth model in hornbeam species
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Figure 6. The effect of temperature on changes in basal area growth model in Oak species
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Figure 7. The effect of precipitation on changes in basal area growth model in Oak species
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Figure 8. The effect of temperature on changes in basal area growth model in Alder species
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Figure 9. The effect of precipitation on changes in basal area growth model in Alder species
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Figure 10. The effect of temperature on changes in basal area growth model in Maple species
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Figure 11. The effect of precipitation on changes in basal area growth model in Maple species
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Figure 12. The effect of temperature on changes in basal area growth model in other species
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Figure 13. The effect of precipitation on changes in basal area growth model in other species
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