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Extended Abstract

Background: Oriental beech (Fagus orientalis Lipsky) is one of the well-known industrial
species of Hyrcanian forests that spreads from the west to east of these forests. Human activities
have caused significant damage to Hyrcanian forests, and this issue highlights the importance of
identifying factors affecting the structural characteristics of trees, especially beech, for the optimal
management of these forests and the restoration of degraded areas. Considering the effect of
environmental factors on the structural characteristics (the basal area and number per hectare) and
the distribution of trees, the knowledge of their ecological requirements can be used to prepare
programs for the protection and development of forests. Previous research about factors affecting
the distribution of this species focused on topographical variables and the effects of climate
change. Thus, No research has so far investigated the effect of the frequency of fog occurrence
on the structural characteristics of this species. Therefore, the effect of topographical variables
(height above sea level, slope, and direction), temperature, relative humidity, and fog on the
number per hectare, basal area, and the presence of beech species was investigated in the present
study using a generalized linear model (GLM). The results of this research and other studies on
the future data from the forests of northern Iran can help predict possible changes in the
distribution of species, especially beech species, under the effect of global warming.

Methods: To carry out this research, beech species data were obtained from the forest inventory
data bank in the north of Iran. Because no meteorological station was available for the whole
region of Hyrcanian forests, meteorological data were obtained from the POWER project of the
National Aeronautics and Space Administration of the USA. Since fog is defined as water droplets
suspended near the earth's surface, which reduces horizontal visibility to less than one kilometer,
the occurrence of fog was determined using the horizontal visibility index. After preparing the
data, first the number of trees per hectare and then the basal area of trees were calculated in each
sample plot. The collected data were separated based on the presence or absence of beech. Data
were analyzed using GLM and cross-validation evaluation in R software and the caret package.
Results: The results of the correlation between the independent variables showed that the amount
of precipitation had a significant and high correlation with relative humidity, hence the
precipitation variable was removed from the modeling. The GLM showed acceptable accuracy
for predicting the number of trees per hectare (R? = 0.16), basal area (R* = 0.16), and the presence
of'beech species (AUC = 0.75). The fog, height above sea level, and relative air humidity variables
had a positive relationship with all three traits (number per hectare, basal area, and the presence
of beech species) while temperature was negatively related only to the presence of beech species.
The aspect variable had a positive and significant relationship with the number of beech trees per
hectare and basal area, respectively, but it was not significantly related to the presence of this
species. The height above sea level was the most important variable for predicting the number of
trees per hectare, the basal area, and the presence of beech species. Relative humidity was the
second most important variable for predicting the number of trees per hectare and basal area while
fog was the second most important variable for the presence of beech species. The temperature,
slope, and aspect had a significance of less than 20%.

Conclusion: The reason for the higher relative importance of the height above sea level can be
attributed to low temperature and high rainfall as the optimal conditions for the growth of the
beech tree; these conditions are directly related to the height above sea level. Our results also
determine the importance of relative humidity and the occurrence of fog in the distribution of
beech species. The high importance of the relative humidity variable may result from the fact that
beech is generally described as adapting to full-shade to partial-shade conditions. Since the
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northern aspect (in the Northern Hemisphere) generally receives less direct sunlight and is usually
cooler, this species usually establishes in the northern direction in the Hyrcanian forest. On the
other hand, since relative humidity increases with decreasing temperature, it can be concluded
that beech prefers higher relative humidity. In the forests of mountainous areas and near the coast,
the number of fog occurrences is high due to high air humidity and altitude. Finally, this
phenomenon leads to rain fog and increases the amount of water reaching the forest floor.
Therefore, it can be stated that the occurrence and production of fog play a pivotal role in
ﬁroviding the water needs of beech trees due to the high moisture requirement of this species. The

igh importance of relative air humidity and the occurrence of fog in the distribution of beech
species necessitate additional studies regarding the accurate estimation of the occurrence and
amount of fog in Hyrcanian forests. Studies on fog and its effects on vegetation, particularly in
temperate regions, can provide valuable insight into the potential benefits of fog for this species.
Given the lack of studies, it is suggested to investigate the effects of other environmental factors,
including soil properties, on the distribution of beech species.

Keywords: Beech species distribution, Fog precipitation, Horizontal visibility index, Climate
change, Generalized linear model.

How to Cite This Article: Hosseini, S. F., Jalilvand, H., Fallah, A., Asadi, H., & Tafazoli, M. (2024). Does the Frequency
of Fog Affect the Structural Properties of Fagus orientalis in the Hyrcanian Forest? Ecol Iran For, 12(2), 15-25.
DOl T0BTTB6MeI 122,15



https://ifej.sanru.ac.ir/article-1-546-en.html

W VX IY oo foalys Juo ol sloJSin oulipy oo (Y acces
gy Al
0,15 U S GdSia )3 il g Us e Gl Sy »2 40 £o8y (Sgly8 L]
ZM lg?u 9 \"‘5“‘ ol cvcw N‘ cY..\J"lﬁ.l? o c\w aobld - V¥

Ol el syl (rb wlie 5 (55,9LiS pole olStils ¢ rbo lin 025> (S (wine g pole 09,5 (638> (sl =)
Ol sl i)l (b lio 5 (55,5LS psle oSl (gmuebo oo 20Sly (R (ites 5 pole 09)S olil =¥
(h.asadi@sanru.ac.ir : Jggus sdiws ) ¢ )| 5l (ol 5yl rmbs @lio g (55)9liS pole olSiily ( rnb wlio 0aSlily ¢ JSin wdine g pole 09,8 baliul =¥
Sl (sl ol e alie 5 (555U ol oSS orbo i 23S ¢ JSiar ki 9 pole (555> s sol il ¥

VESTSYIYA 15y )b VEYNVYY wcdlys fo )l

YO U0 taxio

by 048

Byl by b S opl 38 5 ye 1 a8 sl S s IS ixio sladisS oy tane jI (Fagus orientalis Lipsky) (i, : 82 g dosile
ost o5 )BLo S (Shy 2 She Jelss (alulid Cuonl gsd90 (nl 5 033 I p o Sin 4 (2P Gl ol Sl slacled
Sl b Shy 9y (hwme elos 1 4 dag b a8 (o pasutie i ) e 008 )5S Bblie slal g W S ol st Cupe 3 1) )
Elte drwgs g sl wblis gladely (g pslateds Slgi e Wl (Bldpg slagimlss S| (BET (s> (ST 5 (LS )3 3l 5 glate waw)
935 55 oo uldl oS SISl g (B S5 (sl juiito g5y 455 cul ST 1 e elge pogad )3 Oy slagting 25 )18 ool 300 (S
JE))) Bl s sboyiio Jl ol Jiagh )3 Calply ol oali ploxil 4355l o)kl sl Sy 2 40 go8s Slsl B 3l 3090 53 (g g5
Tl A5 oy a8l e (b e Sl oozl b (Bl 465 jgaa 5 glaie o LS )3 5l (59) e g (ol gy ded (g wcand by s
Syl (gt sl Wl b anls ad 5928 Jlod bR Sl o] )3 o5 olaodh (g5 p S Slllas ylo (izmen 5y 35 I Jols
23l Se Sl plaleS b cod ) 855 ohagar laaigS (a3 e

oS! Jdl 4 d>gf Lo s )5.4.5 s sl IS d)l.\f)La] sleodly Sl uﬁl) 4.355 ol Ry O”l plil glys 'lbu:@) 9 b's&
YL olad g (ooyglenr Lo lojlo & by POWER o9y 5l (awliblon (sboodly plply o)l deg Sy JKis ddkaie S gl (wlislsn
Uil jaglS (S 5l eS|y 381 w3 48 dgid e iy ymi e e (S35 50 lxe o el lgieas 4o &S Lol s ans 1Syl s
Dges dazkad ya )d s alade pdaw g 5 U5 )0 LS )0 lus la) daesld ds I b o 881 b5 s ls jl edliisl b de go8g A o
b Jae 5l ealizl b laodly Julos g o0 coles b SUSE 35 il jeds pas g jeas wlol p o (6)glaen (slaodly pwizten 5 duole
b plslcaret aiwg g R l8le s jo bliie o)) gy g 48l ppess

Sliaslono aabdl 13 elily «edls (V5 0 ine (Sian (gpd Cashoy b ()l e a0l (L5 Jiwo (6lo joite (i (Ssan (9 gl Bl
O 455 i 5 (RIZ/VF) ghais gaw (RI=2/VF) 1S 13 2l i sl Jod BB s 4l osd (s o ad Bl () it
Ul 855 yga> g glatie gaw LS 13 3l (Shg aw o b Cuto dbaly lgn s Cugb) 5 by gaw I i) o sla iz .cusly (AUC = +/V0)
O3 y3 date mdaw g,k )3 i b (g5 e g Cute dlasly 0 Capn puxio (puiored bl e dlaly (il 665 jaas b ks Loy a5 Jbs > sl
3 5 e s o550 3 9185 it 1ty Endl 02Vl 3 s J i) i 15 5 mn )y 55 ) sy b Jy s i,
e ke (pagd 4o e ily W55y (glp &S ()3 290 alade e g lS 53 2 e sl e e (g (ored Casb) wCully B 48
LS Aoy Vel eS s Cuedl Sz g dod (sl yste D L)

25 (SHk 5 ol sled () <80 ) (el At Ll o 28k s () ) 8L Wlgice by s Sl 6l sums Cupmt] i 28 oS e
Uil 65 STy 3 1y do b g o Cagby Caat] pile Limgly gl siomen 3,1 s g ) U85 esitans bl Ly ] & sl
b ol bl bylys b PLSN Oy S jsbay ily & wil cuably L,Jl iy ol (S s Cugby pusite YU Cannl > 587 (asuis
495 ol ol i3 Ygana g 48 oo €83 | dad g s 195 508 Lagas (o 0,5 13) Jloss g 45 s 51 29300 oy vt
85 255w plyiom Moign Gl s gy dod SIS b & aloxl 3] R (g ) 9 s S Sz 5 Jled a3 Vgane
4o gaalid) slas gyl g 9o Cash) (o9 YU Jdsar (ol 4 S35 5 SlinsS (g G JSin 3 w0 g2 5 1) s (o Cughy )
B aaeg b aS oS gl plgie cplplo amd e (il 1) e ST 4 edn)y o i 398 00 55l 4o 4 e sy (pl ol > sl oL
5198 (oo Cagloy (SVL Cuanl @ g b2yl 3l 3 Ol S5 (el )3 st o G B)ldo M55 5 4 585 bl S0 SV o
i (6y9p2 9 p3Y G n S > il (i g 4o £58g 383 (eST (ot > (eSS lalllae ploxl (A 495 (ST 5 40 g9y
Dl g5 cnl sl e 098l Sblze 3)90 5> (sidi)l Gt Wl e (Jaine Bblia 13 0fge LS (B 2 Ol U g 40 )50 53 Clllae dus oo
S5 )8 g 0y90 55 i) W95 ST (69) S la S hg de ) (Jae Jelge plo 31395 0 daitin lalllas 39408 4 4255 b iz an

48l prasd ot e quulBl s (B8 WD (ad LS ¢ Byl ¢ 3]y 4555 STy ganlS s Wajly

Q)i (laygudS Jold (3l (oanbo (2ST 03g40x0
el liae )5 ey S gy g @S5 oy
ol 5 (Ertekin et al., 2015) cuwl lp! 5 liuio)
sy yio Voo glis)l B Ly o 5l il g5 ¢3ble
5L S oly (Papageorgiou et al., 2008) sl .
Conl Sy oS 3 (o9 (53 GaeisS (g Lo
ol (OB5 » &ly @b o) 3y b (hlwl) 8 jl &8

EVRT
) it 55 sy b FAQUS uis slads
S uSly bege slales 5 35 Sub L Ll
.(Fang and Lechowicz, 2006; Dagtekin et al. 2020)

Sy oke asS cpply il (S Fagus uis ole )
.l (Fagus orientalis Lipsky) i) deolysl oy


https://doaj.org/toc/2676-4296
https://orcid.org/0000-0002-5458-8917

et Lo g gl dals M ol (glls des o s 40l onp

A 01 b S oSz 3 3y )bl sl Sy 2 40 £dy Slglys L

oo aw (005 e Ol Gl lgicds ae S
il yioglS Sy ) a8 4y 1) (Bl o oS 39 g0
(American Meteorological Society, 2012) aas .o
Vool b S ae b slaoygd Jsbo 3 (g Cugh
Tolle et al., 2005; Caceres et ) ol odds )35 Ao yd
ol &S oyl & asg L .(al., 2007; Fischer et al., 2009
g 3l g Jl G G L8 0395 Lo b ()8 Jlad
byd onl s slepisn a4l ol casb) oyjle by
(s 3blia )3 40 0y £o89 4 yoxie S 0 Jilio
Dezhban et al., ) 54 0 S8 pd sla K> wlelas)l o
Ooialidl 4 bl s fad s WLe 4o ks (2019
Ingraham and Matthews, ) 1S o S SB Cosb,
oy00! 51 (1995; Dawson, 1998; Fischer et al., 2016
sloadsy g Ll Jday JKo &S oalS 5 bases
A (Sie 33 Ol Aol gy de & iy cBespS
AL laaiss b o5 o e lales privren
ol jl s i des oS slaadsy oyl JKis S
(Baguskas et al., 2016) 1y oo dgu 4o l,ykad 51 &l
Ol b Kia 3 4o jogad > 4B (laingg
4 odpus) Ol Hlade 5 (5)lde lie (g5, 55 et yoiS Jlod
Dezhban et al., 2019; ) 55 )b 54k 5l S S
esad ) ladles eS8t 4 (Kavianpour, 2023
sl 003 plosil 5928 Jlod (la S )3 4o g8y el
4o dlygy (608 IS5 )0 (o0l Y il g b g syl )
Ol &0 g 4o £58g (355 (Smiiy celply g Mian S
G w pals s sl Sl
ooliilsa sles ylojlw lawss (Horizontal visibility)
uais sly (World Meteorological Organization)
Long et al., ) cusl oass dlpiuiny 4o calivee (slacis
5 o oy 5 4o sl ol 1 20213 WMO, 2006
O (S0 > B a5t o oSl olga
el lgn )5 (a8 Bleo 5 & slaysh b o Sorg8 ljlad 4
205 Vgana 5 298 0 siaghS S 5l a8 & 8l o halS
dgdioe 43S H5 ) Ll e plgieay plo Voo
a5ls ol 5l (Pohl et al., 2021; Nilo et al., 2021)
o R (Blopg )3 40 g98y (s LB (i sl
.(POhl etal., 2021) Cawl 00 oliwl
ST 2 e Jelse (plolid L LSS Gty Slallas
Sl ooz 9 Bl ng s SRy pepad » L) U5
3L cuenl g @l dgmg b g sl o plodl o8l ol yss
vegad opl )3 e ()9Sb 4o ioned 5 (oo Cash
o) e Jolos 15U @ asg bl sais plol
ST 5 (LS 53 0l g daile o) ()l Lo sl Sy
Sl o Wl Bldpe byl I 2BT (s
I plie drwgi g sl (bl (slbaslyy (395 jglatony
sl Gidoh lal 5l Gas cplpls 5,8 )18 eolatwl 590
o (b)d a1 i)l ol (Jasee Jolge I3l o)
S Shy ©9) 4o 9 i Cugby (DL ded
g pole Gaid | Jobs @l g ) S5 (g ksl

IS 5 do 2 WIF dgas &S5l )b iy b Ss
dgd> g amd e b |y olpl G e sl JSi> coluw
Iy old s S 3 olusw 5l 0o > YYW/F g poe jl ooy ¥
&yl 455 -yl .(Sagheb talebi et al., 2014) 5,5 » »
9 ke Byl plaisy 4 o canl (g3g00m0 (Bldpg il
Peters and Peters ) cul _wlus oluol Jlocis
algl ply s ass » (1997; Dagtekin et al., 2020
Martin-) cuol sds a3 lis Sl jlown ouldl Ol s
cely Sl glaeylé umes (Benito et al., 2018
Hojjati ) col oas SIS s cla i 4 a5 B canl
et al., 2021; Tafazoli et al., 2021; Rohani et al.,
2 P Bl lld cuenl ggoge ol o (2022
W Copde 0 1y i) ofgd 13 6)lSle sla Sy
oasuie (el Gl 0 (w59 bl skl 5 la S oy
@ e gl Bl (b Shy der Sl S
Lol S )3 @ g glafie gaw LS )3 slus (iST
dallas ¢ IS jobay (Gadow et al., 2012) 5,5 oLl
lyj s Cé ) w5l 5380 gate maw gloodl
caps 5 < IS W)l 4 i poe clagySojll
(Gschwantner et al., 2019) 3,ls S 3 bl
e Copde )l alells jated
Jd G oS ot (K sboBlepy
Conb )3 39290 (Bldpy Jelse om bl 1L oyl
Dgd aBLS osih BlSug g (el Jelse gmen
wae 2LS Shbs g e Jalge o SEEG e
dibis S 0 b LS dwls S lial oS g8 0
L dgaoe ddlaio Jl P Al e Jelos galowga
S Jelse cw gl J1 plgice |y maldl b b s
Dagtekin et ) cuily JKis 4l G alS oS
S &5 om g s el ool 2020
S 9 9 IS Sloww s 3 Nlg e (2LS ladiss
o8] Jele (iona A8l o e cilisin L 3 Sz
g it NS S US> gy 9 (A5 g oS Chogad
sl JHSHL g8 Gl ey el
;I (Kahyaoglu et al., 2020; Naderi et al., 2021)
ol Golus ool Sl s 4 Cond ily 4565 45 Lol
Condl 855 (ol 19 2 e (ol Jole 5 3 ol i
O Fede & 3o ol gl jgye wCanl 3)8 (VL
e ey s ) iyl 8l ST 2 Fhe (laee Jalse
Esmailzadeh et al., 2011; Kahyaoglu ) cusl cas o
Jolse 15U pizmen (et @l, 2020; Asadi et al., 2021
ol Sl 4 dag b (SH)k g Lo 98 ile v (oldl
WS (o g (e Jalge
855 () oy Sl Jo il (ln S5z 55T,
24 bogS Jlas sbadiels Joale clalase , bies
o IS ol pnizmed ol i it Sgllao (o) oo
Criaud )3 5 298 0 odalie do &S sain ladly )
Atalay, ) syl STy o dollae (slaaely (YL
b 13 ks oy b b il ol 451 (1992
€dlyd de 3ol Sl p3Y Cugh) Wlgi e (L o 5 Suts



AR

shads Lo g (gl Sols M jrsl ciishls dpos ¢ s dabld oiw

VY IY opladds [p33lgd Jlo ol ! sl Sis  wlisps

hia) 5y Gty (o Yoo sg0 J3 el
2y Oljee 55 51k oo GRS (o e Fo v 290 (5,8
ol 31,8 Bl da D VAL VD (o a5Vl Lawgio 35 )l
U e 1938 Jls s oS obisnSs i
5 ol SB g Jeld 8 o Sl wies aisly

.(Marvi-Mohadjer, 2006) 1ib o K> (sloged

9D gy (sLodld angd

Lg)bﬁ)l.o] slrodly SOL o imggy opl plool jslaied
Valizadeh et al., ) 15 olitul i8S Jlod cgla JSix
Veoo clopls diges askad YV- - Lol o0ls 3L ) (2023
oS ghaw J5 53 yiaghS 03 ) Sl olul b (e o
alsd (gl 3gmge oLl () S) ail oy Jlod
e Al oo (153 gli)) g 455 g5 plad Jalb gl
P38 e g cud by v g (oldlie coubge
ol 0445 Cud digad dalad

'\./

N
\ S
Mazandaran .,k "

5l ol P oleodly ggy p u.‘:'l ldlas ple picren
Sy Vg Wb sl an jeiS Jed b S
B 855 ot oS i1 3 il Sy

3l e Sl el 3t e

W g, 9 dlge
axdllas 3,90 adlain

b SIS o sl ISz i o S 15 (g 5
& Sl Sl plsied S b Sl 5 plodl 58
s BLS ga5 Jdoa (Jafari et al., 2022) cowl odw,
o A peS ol SIS pn gla S ol oad aslis )]
ladialy 3 a8 conl Jaime a8 o135 sla S 51 SO,L
Job & )3 by g lrjye 3 g jpdl o 4y Jlod
4Bl slasel jiegl SV BY+ o udye 5 oS Ave dgus
ssba iyl e (Marvi-Mohadjer, 2006) <ol
2 3ok e g cusl Jlo ) pte e Vere lawgle

Ol sy

Caspian Sea

Golestan

01530 60 00 120
- — — lometers

S cla i ()13 )kl (clmodls SSb diges Slaad condgo -V S
Figure 1. The location of sampling plots of Hyrcanian forest inventory data bank

sdged (B 5 Joo g (JiS «2b)> sy loy
5l u.i; Cawl 005 Sl Ol Mlz,a 5 (eSS LSI)é b
bags o cool (V dlasly) Jge 8 ol 00252, 5 5 mre
National Oceanic and) (s> g (woldl Lo o)l
Sl olKisle ﬂ 5 (Atmospheric Administration
bl (Forecast Systems Laboratory) cuw i
ol gty (Ta) piss alais g (T) Lod (RH) o gl
Butler and Montzka, 2018; Salman and) cuwl
» (Kanigoro, 2021; Negishi and Kusaka, 2022
Ao lag) Jad 13 O o sl 40 B ol ol

— Td

Vis (m) = 1609 X 6000 X e V aky,

csolBl glaodls angs

K adlaie JS (glys (coliilgn olius] a5 pl 4 an g5 b
de Jols wliilsn (glaosly plpls o)la deng S
POWER ojgy, jl wied dbaii g (oo Cugby dod o)1
1S5 pal oo VLT oLad 5 63,55l9m Lo lojlo 4 bgs e
Sparks, 2018; Duarte and ) . 45 (NASA Power)
ailjsy soodls 039y (! (IS ,sbas (Sentelhas, 2020
ik 24l el de (sl (95 VAT Lo 31, e
22 gl 5l odly (o)l juxie sl g S o o]y
(Sparks, 2018) siws y yuwd

i) Jod sl S S Sepl 4 4y L

589 Lioxiuw 9 (ol sodly Cud sl (inej (slidlgn
oz, (ol s e ls 1 edlatel b plply w)la 243g 4o
Mt HI3S 51 88110 69y (63b; (sl e 5 359l 4o
Col (ood Cagho g i abai dlod Jolis Wil (2 e oS
oy &S sl 4 4545 L .(Butler and Montzka, 2018)
byl s wilo (g3,lg0) 3)ls a8l o edls galS (g9, 4e



i Lo g (gl dals @M ol wWiglls o ¢ s dabld o

v )0 b Sy slo S )3 i) 6yl sl Sy 2 40 989 Sglyd L]

Maw gilwJde o By Sbj)l jelaieds doldl )y .0 dewlre

& 5 (Mean Absolute Error) las glls ,08 4, SSlo
oxlazwl (Root Mean Square Error) e &ly yo 1:5bo
byl slp owicea (Valizadeh et al., 2023) .
odlitl gixie 5 o oylol I 3]y W65 jpi> oy
bt Jae ll il e o ol S5 4 p)Y Gimen A0
Ot (oo (SiloJde €83 il jslaieds dBly e
2 2090 Oy (Ned Sl 03l b Jites (sl paste

L85 1%

S0 G5 Jie gl it (12 (Ko )2 20

Cudly (@Y g 3 ine (Stsed (g Cughoy b ()1 jlde

9 Bl )k e Sluslore ashl > cplply o /A 5l yuien)
(Y JS3) a5 plonil e ol L baglo Jue

g
], 5
a

b ol J 8

Elevation

Temperature 03

Precipitation 017 0.4

s,
Relative Humidity

Temperature

ol Juloo g 4 30

o 9 3y e o sl lal deosly as 1w
A dwloe diges dalad a3 (Y dlal)) s > alate o
s3> pls g y905 bl 0dd (5slaer sloodls iman
HiSa o dlas @ bae sbeedhy 5l as SSa 55 3l
e Olgisds Ay j9dx pie g 98> (ionen g laile daw
g i by ol gli)l) (BSn slapite 5 dtly
e Olgisds (40 g (oo Cugly ()1 od) (ol g (>
A o3l J&e

Basal Area = ;DBH2 ¥ b

Masi g9y addlas )90 slojiio J (guyn jshaien;

b Jae L ) 855 jeas g glale gaw S
Kuhn ) b eolatwl caret aiwy o R I8l 5 5> adlpuess
10-) Jlie (2bj)l (bey 5 pshaiecyl sl (et al., 2020
Cuodl piseed A5 odlatwl (Fold Cross Validation
caret diws 3l oolatwl b 35 adlles 3j50 (slopiio (ouss

Precipitation

Relative Humidity

adllas 3550 Jitus (sl e (o (ygum (Shuamen =Y S

Figure 2. Pearson correlation of the independent studied variables

S5 9 5 cle gl olSa 53 3015 (g 4 5o |
5 Cade dlaly 35 Can pite Cpitred (il HId de 5 sdie
caly ily (g0 alate pdaw g LS (3 ol by (g)ld gime

Bl (gl me by 55 ) el b Jg

byl 4l peeni o Jae odel Cawds ol wlul p
oo maw 5 S 3 Sl Lupie Glp ) Jed b6
Glp S o (V o) cusly olpemay ily ol
il olyomas ) (oYL oL 3l 455 jpas (i
o glayxio oS b L sl iaeh wls (Y Jois)
S gize g Cute Sl lan (s Cugbo) g b)d aws I glas)]



285 Lo g (gdwl dols @ Mo prol wiglls sues ¢ e dobold oo
9 (Ghlb s >

Yy VY Y a)lwb/pm))'l,) JL» ul)gl dLhJi} uwu‘ny

Ol QU3 1S 53 dale aw 5 LS 53 3as (o Sl 48l presd (dad Je (bl @l - g
Table 1. Evaluation results of the generalized linear model for predicting the number of beech trees per hectare and
basal area per hectare
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Table 2. Evaluation results of the generalized linecar model for predicting the presence and absence of beech trees
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Table 3. Values of the coefficients of the studied variables for predicting the number per hectare, the basal area and the
presence or absence of beech species.
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Figure 3. The relative importance of the studied variables for predicting the number per hectare, the basal area and the
presence of beech species
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