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Extended Abstract

Background: In contemporary society, off-road vehicles have gained popularity for both
nature tourism and competitive events, establishing off-road riding as a recognized sport.
However, the influx of multiple vehicles into forested areas, coupled with a general lack of
awareness regarding environmental factors, has led to significant damage to the soil and
vegetation surrounding these routes. This study aims to investigate the effects of off-road
vehicle traffic on trees adjacent to these roads, focusing on various parameters such as wound
area, wound depth, the specific location of wounds on the trunk or roots, and the causes of
injury attributed to different factors. By understanding these impacts, we can better assess the
ecological consequences of off-road activities and develop strategies to mitigate harm.
Methods: The research was conducted within the Hajikla-Tirankali (Mianshe) forestry plan.
To effectively examine the impact of off-road vehicles, both an off-road path and a control plot
(located outside the off-road route) were established. The study aimed to analyze the effects of
off-road vehicle traffic on the surrounding trees, taking into account the extent of wounding
and the slope gradient of the terrain. Data were collected on wound characteristics, including
depth and area, as well as the specific locations of injuries on the trees. The analysis also
involved measuring the slope gradient to assess its influence on the severity of tree damage.
Results: The findings revealed distinct patterns regarding tree damage in relation to proximity
to the road. Trees located closer to the road exhibited greater wound depths compared to their
wound areas. Conversely, trees positioned further away from the road showed a larger wound
area relative to wound depth. Specifically, at a distance of 50 cm from the road, the average
wound depth was recorded at 2.55 cm. At 100 cm from the road, this depth decreased to 1.2
cm, while at a mere 15 cm distance, the wound depth measured at 1.7 cm. In terms of the
location of damage, the results indicated that 12% of wounds occurred from the soil horizon
to the collar of the trees, while 56% were found from the collar to one meter in height on the
trunk. Additionally, 32% of the wounds were located between one meter and two meters in
height. The most significant damage was recorded in the region from the collar to one meter
above the trunk, whereas the least damage occurred from the soil horizon to the tree collar.
The study also identified the primary causes of tree injuries. Damage from collisions between
the vehicle body or wheels and the tree trunk accounted for 42% of the injuries. Collisions
involving the roof or crown of the vehicle with the tree represented 30% of the damage, while
wounds caused by winch wire cuts contributed to 16%. Lastly, root wounds resulting from tire
wear constituted 12% of the total injuries. Furthermore, it was observed that both the depth
and area of wounds increased with steeper longitudinal slopes. For instance, the average
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wound depth recorded at a 7% slope was 1 mm, which significantly increased to 3.4 mm at a
20% slope.

Conclusion: Given the official recognition of off-road activities as a sport, it is unlikely that
these practices can be entirely eliminated. However, through education and increased
awareness of environmental considerations, the extent of damage to forest ecosystems can be
mitigated. Implementing fixed and engaging tracks for off-road vehicles, alongside stringent
measures to prevent unauthorized access to sensitive forest areas, represents a practical
approach to preserving the integrity of these environments. By fostering a culture of respect
for nature among off-road enthusiasts and promoting responsible driving practices, we can
help ensure the sustainability of forest ecosystems while still allowing for recreational use.
Future research should focus on developing comprehensive management plans that balance
the enjoyment of off-road activities with the need to protect and conserve natural habitats.

Keywords: Damage, Land Rover, Nature tourism, Wheel tracks, Winch, Wounds

How to Cite This Article: Mahmoudi, R., Nasiri, M., & Maryam, A. (2023). Investigating the Damages to the Trees due to
the Traffic of Off-Road Vehicle in the Northern Forests of Iran. Ecol Iran For, 11(2), 110-119.
https://doi.org/10.61186/ifej.11.22.101



https://doi.org/10.61186/ifej.11.22.101
http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifg].11.22.101 |

Ny VY Y o)l emjl Sl ol slo s wlisps:

Sl s gilia g (55,5LaS gl oSty

g0 33,5 1w LS 10 4T 4 baud 3ylg Sloso w0
Ol Jlowd g 53 (39,31) (53 954!y

"ol w1 50 9T g e 0 < 5350000 Jgm,

Ol el csylo mbs plio g (55y9liS pole olStily ) Ll )87 s gol il -
(me.nasiri66@gmail.com : Jggue 6w s3) 3yl sl ¢ gyl ambs ilio g (55,9liS pole oli\;‘ub_‘dig? swige g pole 09,5 bkl =Y
Oyl syl (gl @Mjo zlo g 5529liS pole oISl ¢ g,iS'> s gol uils =Y

VEANYNE sl ol
NA LYY o

VEYIYTY o pdy o)l

bguno 035
atld hjh (o9 6 ypanlp aBly 15 245 0 ool 3 dblue (glp (63, SCuanb jpa (39,3]) (63,548l slamile 5 05e,el 1BID § dosile
oo SLLI 3blie (LS by 9 SB35 o Jagnecinj Jalge I eMbl pas g (JKin S Conb 4 9098 cpiir plejen poa 29 o0
bl 035 oo o) Bos o) Cobua Jla3 5 s SLLI 553 52 (03,548l (slag a9 235 Sl gy pl il ol Ban 11 29 00 235

iliee Jelos 5 S Glojomml (e 9 (S el e cada) b 4 )3 003

(Lol 33,5 (y900) 39,81 s yslite (rpamay 05 plol (aibis) (SO W2l () aliz b o (g VO kel 5o alllas (ol s (409 9 3190
5 ) Colue cdu)y b 4l ) odd bl o35 Jome c0lyd dods 4l )d i Jlas 5l jaue Blibl Glis )3 1 05,80 slapile 20,5 51 as 4B )8 e s
8 B oy 2590 el i o b g e S 803 & ol 055 5 e (035 os

oo ) dlols dn im g ol 3L Ges b g (sladall O ygods dodeo 95 i poo 4y S35 S SUS 0 (gl ol ol g ol puls aadl
ol Voo Alold )3 ¢yt gl VDO 35 ypuus | 5 il B+ Alold )3 055 Bas 29 0 i 0410sl Coluo Jg o 5 Bas 35 i
oo i 313981 93,5 3l 11 yoews dndlo i35 4y 03)lg ek 292 o Bl Y 935 (a5 s Sl (5o gl N0+ Alold 13 g o Bl V) ppens ]
Oyt W a3 e AYY 83 50 93 b S gl 1 g 408 cd s 45 gy Ky £l by es I AVY €y 4y B e pxdas ) e S
3 Al aw U SB 38 Ceonnd )3 (Sl (e opyieS 9 iy 4 (6 ymecSy gl b ady e )3 59,81 355 51 sy (Sl e
L g)g gl b Gl 3,55 1 o> ¥V a5 L 5055 £2 9 i 2055 2 Sl 09,81 93,5 531 51 ppes 4l (30 4y 03 g sl 30 rimen Bl o0
Colue g Bos (Job cud (I Blioo 203 WY U ol 1 ddo) 035 5 203 VP g e bawgl (S Jddes o3 o pp e e
sl @Bl G2l pre ko VI 4 003 Ve s 13 (e (ol 45 00 8 e e Ko o> i i 3 08 e (pile sl Bl l38] 05
Oy W25 5ot ol G155 ) s ol 008 8 35 sy g e it o5 13385 3 3981 slogs gy & 405 b 108 S 20
ua}w dmw s g wll.a utxs.b'[n)'l.w b el Al u;l.mlf C,uw.]o dl).g \) CJI Ql)b Sl bl)él L):ijo‘ "Jl PP ke a5 Cawyd L;Lm)lfol) b

2)S (£S5l S (50,88 pomen g byw LB g ‘5)9'131)' LS osqui)ﬁmgum S olese ‘ss)éi 3,5 glp

{3t 5 logle Sos 5 JS) onl 59 Vb B 333 g
PSS 53 a0l e g (laj 53 Bagpag ol sl Jlgly3
ogMe .abb o Ol 5 g8l (gl panne eV bioass ol g ()25
5 g5 & dodo g 3981 (sl e > Sy oyl
P ogy g ol ISl g lajed 5l dle s 51 2 naal ]
235 0 By S 9 gy CEgw dlile 3959 9 Loy
phd S OLj Cagb) 9 )L b D (pioren
5 OLLS & dodo 5 SB (05 )ld 5 (SausS (S5
g o ol yglme Q)3 ()AD (635 9 335 e sl Jlas
223 oo il 38y byl o e 90, Slas oy p Gl oS
Kuznetsov et al., 2019; Picchio et al., 2019;)
.(Pinard et al., 1995
(355 S 33,81 530ty 8 15 Sl s 225,
3945 g0 0anlie draly pdaws 13 o (Vb ylud g i) clea
02)lgs g asly Al Caa ) (398 3)lge 4 colie Ly
b elas] (IS alelopg 2 39,381 (slag)rgs Cgllasl
3355 93981 (slog o9 (sl (cmlie pasuie Jodllygins 4
2880 )llas g 5lailinl g ol estiie (gl e jd Ll
O Bave (gl I b o ulus] ‘_’ﬂ Cuoyd )yl 0go0
S e 28 plaBl eleizl g lojl zgbaw ) 1L ¢

45 099 (825 Cnb 035 2 3) ] 15 (0 3lg
oMo

5 diles sly @35 Canb 24 gl ) ojgl
o 3535 (59 Ol lswa9,8] aly 3 295 oo 03litd
5 29,81 <5 .(Assaeed et al., 2019) cuwl onds aslui
pis g N S0 Cab @ 905 (naix plojen po
Oidg 9 SB B0 cuw (Jazecin Jelge ) b
9 OAD emed D90 )5y SlbI 3ble (LS
ahb & Gible )3 2980 als blog ol i
2L saisS L sblie dlox jl s 0aiSS (slrolSi
ol ol yd dxine SB oS bl o b CleSy (ol
Espahbodi & Eghtesadi, 2019; ) sl yuiw Slgs e
(Kizha et al., 2021; Picchio et al., 2020

(5 egh lgil e el )3l 2iilo) 39 81 (sl )38
o> (Sport Utility Vehicle - SUV) sy awld loges
35 owbol (S59 90 (ghyld e s 9 1y uwb pogMe o
Sye E ke e bbb Yl adhe
Jatuwe (ol glyls Lk o (Four Wheel Drive - 4WD)
Syl QU5 015 1S5 Climes sy b ALl
0N 2 (35 35 el (SUBST oty Gl ) Lag 095
1 oolatwl dyome (gl ou® (S e > lagydgs


https://www.openaccessjournals.com/
https://orcid.org/0000-0002-4064-4818
http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifg].11.22.101 |

Y

bl e g e Ol 539050 Jgu)
VEY Y et [omagly Jlo hal sl JSin ulips,

3 39,81 lajume Glibl sy 4 Sudcwnl e

b S gbbo

W ywg; 9 319
adlzo 3490 adlo

2 ke SeML] ulul py a5 V0 dadad ) sy
Wl @ hJSe ob ¥ gy jaines b apls
S FY/S 0,28 b WA s g (aile) = IS5l
Colus b adibe = IS Sl s oS acgorna |
il (5o 0 FVsled juoul 0je )0 S VFYAU/A
Yo" olhis Job Jlas YEIVE TV 5 vETY. "oy
Cgn SeskS BV 3 adly 55 OFYY YA 4 OFTYA
5 b @le ol (Blisdul oje > 5 gl ped
Plas caol oais plosl ayls )3 (o)l oyl youd (613350
g Cawl yio VEA+ o] iSTis g 20 AVe byd prdaws I lis)|
sl 035 )55 ste ke FINA Gl Sl 56k
gl bl dScog) aseel oy £3,°¥) oy Stz
ye0 (20 )3 OOA) 5 yo0— yily (Lo y> VAY) (e g S 03]
bl (103 V¥O) Sdg= S| g e 5 (30> VV0)
00 (6,18 Jlg 4538 )5 JSin s ) (dops Vo FF) L
sl olej 3 ams gy il o JB (slad (1opd - AY)
Jb 53 59530 (g 92,85 o 5w 1l 2 )b SR )b
ot laJSis 31 oo iy (18 4 s b polo
Bl ©yg0n byo g o3y (K> )b BB oS
joPre (o Yoeme ailaio )3 ()l 398 33,5 oo Cy e
Sloj d> X3S o paenad &S it D)3l 5 00 ] So3lB
e byl Wsd JSKix d)ly il b S 4> 55 4
Il oy JBlas b g 0,105 dga g dine oyl 50 &l S
, 30l

sl pile Byo) 39,51 s adline ) pls sglaton
i s 4 e > (S e 305 peae ol 5D 39,8
OF axdllas 3y90 39,8 yume yioghS 93 ;5 o3 sl 5 )
£ 5l odd dedo LBy pyid bl cE g dlol
Sl o Sy silo (glas o slaaisS 5 3l Swg
S a5 5l pne BLLI LS5 39,8] (clapile 33,5
oy b Al pd ol sl 35 oo w0ld deds i)
(N JK8) €85 )3 gy 2y90 035 Boe 9 o35 ol
S 4 dog b o3 Colue g pudsS gty 03 o
Aol ad g pSojlul JKil plhcolue b Jge ) b o3
o sl €83 b 39 3] pune 4 B otsdcam] 1550 51 0
J b o%)wi ol Lol W d);ojl.ksl Lg)ly'» o L
oS s )3 035 Bos g Colo b (o bloyl 5 39,3] s
W0+ b Ver g yioslo Voo b0 oo sl 00 b -
shaieds 85 JIE (s g s pSejlNl 3)90 yia il
58 Sl gl by US> (Shdcuwl 335 () p
oM s jelalocyl (glp oAb C gl e 5l ool L
g5 b 4y e yd iy b (o o Sl i ey o5 215
C50 (s 9 U syt Sy i)l 5l g eyl oyt S
Cawl 0970 5 e adllas (pl )0 picren AD 48)S Al )
sobatonl gl 0855 )8 () 0390 pre Sl (1555 &

2 Cawyd paoua’ D551 gl 38 CleMbl mdly «y o
b (oo gelgr solaBl o )l g wanyr Gl Bl o
ol (b sods e il cblas 5 oz ialS Coyeme
Canl (S JKin (slaodgs p obilandl lis 5 &) doss
@ ol g adls JruSs (s a5 ad s Jels
Ghorbani & Jourgholami, 2016; ) sl <&y 4,
399 caw 3> Cuwg 4 ol (Naghdi et al., 2006
dos 8Bl & g B oS olKin 355 0 bag B dles 5 Ul
S0 e pobere Slagy (2l 4 Ol e wiS
€3 oddunl ohs bug ol by (o3l by
9 o@.swi > W9Lmo u.u.tblf s )A‘ U"‘ 4 ..).);L;o
9 A5 glel S g Bl 85 395 00 )39 (Shws o
G sbas 9 0,0 olenas |y Wl gz b anslie > ool
ColtlB el 5load g8y bz ol b by o o5 S5
Kartoolinejad et al., ) susb o (g i ool il
(2012
9] sl sk 55 g0 S 055 €3 Gy &S (B
@ gy odl) 4V g Ngye o 5l g 0dd M pgals
) 55 o Ceoms & 9 03903 935 03] Camwgy SboL I (528
ol il pLall SlS 035 S a5 Sloj 5 S o0 0
b slons s Lol 25 05 o b cigio Cosl (Sae (S,
2 a5 oilul cplplos ol o plad! Gyia zuwy ol
(Jourgholami et al., 2012) cusl wlo! jluws o35 pL3I
P& Sl oo 3)lae I p35 lwg ol dbul ol
gaw iz o |pj 0pS )8 aise Bb (e e b))
& Ol g Gl alos il Caus lodds Wb il o5
.(Rashidi et al., 2011) cél aalgs yiolisl oo o35 Jore
S S5 3 2loed ) Se¥ il 5 3)55 0 5
D90 3oxl 313 518 S s 3 W] Ay 1 stowd 45
lradsy pHaSul Wb (S b pile SawY S >
o5 Wle o (sloddy) 4 Gl coge (5
Kartoolingjad et ) 53,5 o adyy (Sopuid o S)b b
Brennensthul et .(al., 2012; Mahdavi et al., 2017
£55 3 L i) 58 5 slallas plosi L (2024) al
95 2 5 5 ol ol i 5 St sligg oSz
2, Ol b 35 g SBL ki slcg,ss
S ok JLid il 5 (e3ges )b Gl S sygba
Vo e YO U sy & LS (gop Linli8l el Wlg o
Assaeed et al., ) ouds &) Clabss & asgh b Dgd duoyd
2019; Espahbodi & Eghtesadi, 2019; Pinard et al.,
w&? QY‘Q,:.J}L: 58U oy 005 pldl I8 sdas (1995
Sl e BLbl )0 4 ol 5 S 0)55 e
3b Sl )8 )9S JB1 5 (98B Bl oo (S92
2y b ol 48,55 ol 39,3 lagpmile 235 530 59y »
Olrl 2 @5 Canb 5 (X35 o) > & el &
BMe 3j50 29,81 slagydes Gl eolatwl wyls deng
b ol (e Cunj MUt dizja sl Gl Sl
@ 4l blog 399 (Slive Clialie (olul 09 50 G
‘u:l):l.u Y JJD]9> L;’Lb.).ol.u L bl),o.tb Uli&) dLmM)L
20980 slodle 205 Bl sy Jlidas polb (3iios


http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifgj.11.22.101 ]

WY

e plyiedy dlols g dtuly pite lpieds o35 Colus
9 pSile duslie Ca (pimed oAb 485 55 ) i
26 (o sl b oslatl (SSI> ygesl S o] (saineg S
sl plise » (Job cad) 3981 joume (5 Slasita
0,5 oolatul e ,Sy 5l e adls LS s 45 4y 03y
g dlanly jeile 03] Colue g Bos 55 3j9e
oy b 4285 1185 5 Jis jrite lie & e (Jobo
SomySy Jde el IS Sigmaplot l5éls 5y jglais
5 (RMSE) Ui jlae Gilppl sl s R2 R?)
P bt cwl S 4 pY us pbol (losle S

Wl 0 a3 Sigmaplot o Excel sla,l58lp 5

Ol mye 9 5w (e (539070 Sy,

295l Slogydgs 35 Sl (US> 4T & 0l 3y Sleso (g

2555 2le) 39,81 slagile 2)55 5 5l (AL o]
TU L gpgs i 2)8p 8 AT L g8 £ g Wb
Slocylud 9 (1353 ady) 9993 SV (ol g €8
N5 (op 2y9e WBlia O)god gy paw (e I (S50
P p oobj pb jne cud Syl 4 w0g b cbS
31 ool b 35 3981 yoms 53 s gyl 5 3y Y il
Cud o> & (gt Vo Juolgd ) o> &y gigw g
2 S gyl edgame 4 3 0sd ] i3 g A
ok b 4 g b 1B 4 0ad )y o35 Gl coled
8 B (oorp 2y98
&l Jalos

Coluo 5 Bos o o jl alold 130 dunlio jalaiea
9 Boe b ool a5y (bl 4o 1 US55 035

)9)..9] Prr d‘] 2 Ol}ﬁ).! Aoy g 45 ‘;J.ibwi -\ JSw)
Figure 1. Damage to trunks and roots of trees around the off-road

sl v alold > a5 (Suded Colus (e
20y e 3l (gyie il O Aol 4 baye (Saded;
oSl o 5 ol ly 525 U5 (eizpan A3l
VO g Voo Juolgd g (gyio Bl B alold oy ol LS
)1 g2y S gime Gglis w35 Colus jlai I (6o e

.(p<0.05)

ULM.’ .)9)51).:...‘...0)1.25 )l o) LMT Qt’i)b alold ey

35 yome | gy Bl B Lol (3 b5 Colue &5 0D
¥ c).wwo)] Lg)LoL;ULn\“ Al»pl.é).) cég).a)}'.nL;UL»ﬁA/a
Colae oy jl (6 yia Blo N0+ abols )3 9 @jpe yio Sl
(V) JSo & aag b il qpe yiole YA o35


http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifg].11.22.101 |

VO

Ol maye o (S e «s3g05%0 Jous)
VEY Y oyl /pmajly Jlo ol el S ulidps:

500
b
!
400 -
< b
1t _
35 300 -
» o
1 &
i E 200 -
qﬂ ?—- a*
1 g’a 100 -
LN
4z
0
50 100 150

(s B} puio jl 2l sld
Distance from off-road(cm)

Figure 2. The rate of wound area of trees according to the distance of the trees from the off-road

P& obps dbul Ly sy eyl e e b
0liS g il Jolad pae Wyld 518 e 3l 590 sladlold
.J.;)Iad)uﬁ»ws.\,zb@O&,;ud,mdidm
&9 3 il Mt oo & S35 & lapd) (pinen
S a8 Canl g pa bl dbwl o &8 i olaes;
Olidss gols b adllas opl sloabl aib o b g
Jourgholami et al., 2012; Kartoolinejad et al., )

A5l o ukaie 30 (2012; Mahdavi et al., 2017

G o 3 Jo5 s 5 29,31 slagsedle (3,95 o

9 S9Re Do e SLLI S b pile 3)05 5
b w35yt b QU 395 Giagh 3 (V4IY) o)Sen
S o Bl S 50 VO dold jd oy dedio L3
495 L Ll .(Mahdavi et al, 2017) Xl ouds ol (iSsg
o &y 5S0H sy dx e ddlllee oyl clalie @
3L e b g slabdl Cygods 4l 4 Sldo g5 Aiwa
sl Colio (Jg 05 4150 (3o s 3l Aol L g Al 0

2.8 ar
—; E 2.6 1 ab
w g 2.4
> Ef 2.2
a 2
4 2
Y § 2.0 A b
3 6 1.8 1
T o
4y, & 1.6 -
< [}
Loz 1.4 4

1.2 A

1.0 -

100 150

(oot i) pmamsojladols
Distance from off-road(cm)

_ yaamno HUST 51 LS50 Al b bl 50 yune Blibol LS )0 o35 Bas l5ae =V S5
Figure 3. The rate of wound depth of trees according to the distance of the trees from the off-road

Cuogy &Y jl03,lg dodo ol d o kel oo D05 458 ]
S, S Jlaisl 255 55,05 pomelS @ 5 03,5 58
LAl dalgs ol 5

S oy Ol Juad ) ) doul Cygo D ppizred
oddum] slacdl 4 bl des sl 5 00 adgio
S o ol 5 sl b ST b Jy o5 5
poreals )3 39250 (1 o 5 Cush) bolyen )l ax
O Syl do g S o lge |y b 218 alos Loyl 8y
Conl g )b oy g jon ly quslio a2 ¥e LY
J(Rashidi et al., 2011)

Aol 33 35 3ac (¥ JSL0) 203 pm ol5 Juols ol
Voo alold ) oo Bl Y/OD 3y s 3l (g0 ilw B+
V0o alol g e Ble VY cuae I gyie Sl
O 4 8loe yia Bl WY 035 o e 51 (6 yita L
Al el V00 g (st Lo B alols glajles
Oy oplplo (p<0.05) 5> 3539 )b sre cglas (5Ll
2981 335y | (6 0 ks B+ alold 13 035 Bas i
S poslo N0+ alols &y bgyjo 035 Bos (e (055 5
b g diwd (fos Blos 558 (slaps ) il o 2355 yuuno |
4 0d)ly (s Cud Sl e ol pon pasels 4 jlus
05 2985 o IVl 3)95 52 65k ol 1 35 (1S
350 0 ot y5S1 g Cumnl Pl S5 g (190 &


http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifg].11.22.101 |

\hle

bl e g e (e 39050 Jgu,
2yl lag g 335 1 LSy A5 4 0ad 3)ly Clodo oy

56%
(©)

CE 3 a5 g yie Ky £y b iy 1(B) o aly b S grbas 1 H(A) cesl o pslsl 1 bpus 55 (S ssdeasl e —F U5

L¢>).§Md)¢»9bb‘_§)~o@&lm ‘)l (C)
Figure 4. The rate of damage to the trees stand based on the location of damage; (A): from soil surface to tree collar;
(B): from tree collar to 1 meter height of trunk; (C): from 1 meter of trunk to 2 meter of trunk
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Figure 5. The rate of damage to trees along the off-road based on the cause of damage; (A): Collision of car body and
wheel with tree trunk; (B): The collision of the roof of the car with the crown of tree; (C): Root wound due to tire
wear; (D): Wound due to the winch wire
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Figure 6. The rate of wound depth based on the cause of damage; (A): Collision of car body and wheel with tree

trunk; (B): The collision of the roof of the car with the crown of a tree; (C): Root wound due to tire wear; (D): Wound
due to the winch wire
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K 5 ot
dgdise Cgmime hiyg S BN (5)lgwdgy3l 0yl
Fegoge cnl 2l e pulyw 53 ook GlueddMe sl
Sygods D93l laueddMe a5 WS e Iy Cuenl bl
03)5 axrlpe (IS (sloaoye @ (pile (Ol g (295
O Al yslatods Jls5d (sl e Gl gl Caglyl g
Opeddy M8l (o (datelin ) by inlgs (535l 5
Sl ol ialS Jlosds ol 1) b adllaa o) joliie

ol (o
sloylol 155L6) Lo yo (sl yLoler bansgs nslio o ilojls —
Lo e (3905 auda g (Ul 9 (D)) 9 b @lie
(i 0395 4 el il Caz 3931 335 (sl Ao

by ) 4 d)s]_")'
5 B9 Sog)S 5 (Bl 4 K Cless 5l (BT~
! Jelgs bwg ono copie 12

L3,5" yb)l55 (Rashidi et al, 2011) ], 1S 5 i,
bulyd (92 Jlgds Cleay (pd5e 9 Jsb cud (I L &5
G (533 & 3,55 1 Jlas] sl S8 53 03 sl
@ o)y slaed ) Ghaljl cuw i )3 g 0l jliny e
Kartoolingjad et al., ) laise  yiscad dgui oo oSy
L adlb,» (2012; Yuniawati & Dulsalam, 2020
oSy 4 od)ly Sy Gl bjpe Jobo b il
U e Jobo e ol L5 55 adlllas (ol 9o pin:
Loyl ouds dbul slaps ) Colus 5 Gos (o) 0 padims
e Gl pdle (93)55 p Jlotnl (Job o il
035 b S Jleisl g WS wd Jos oy lagey
Mukhtar et al., 2022; Picchio et ) col yiw by
905> JyuS bty oyl ) (al., 2019; Ursic et al., 2022
9 .\QS‘_;a dy95> cJ‘)b] oty b g ond g5 oly Cawsd
et slaoylus 5 (155 @ Cowl Sbul
Sybise (3L


http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifg].11.22.101 |

a

sl maye o (S e «g3g05%0 Jgu)

O A5 (des b 3l ool 290> b il
) S Sl

9 SB ) p 393l 25 Gl qw)p g Cllllae plosl —
5 Graelin b SB (555 0ma o (SausS | gl
) Dy e g ylej Ca e

b oblis la JSa )0 3981 glagpile 3959 51 jamy -
bl ) (piomen g 455 (L3 0 b ola S ) ol j o
) dets 5 ol S5 L

VY /Y o)l femsjl Jlo ol slaSin wlisps:

5ol o (Sigel S 2l g sueelin b -
SaS g Sy Jols @ 1) Slodo g5 o0 59,381 lared8Me
Dges S SB g yglaly )lis s 5l cblas 4 Sbls
Shlud cow (5ylgwdgydl adlbe oyl mls @ a5 L -
G )Soly 1wl sdd yuwe Gl sy 4 ool
5 oolatwl wile) s y> 4 sl I eoldtwl Al (slosl
(U355 a5 490 4 (B bl Giw 5 Sy
e NS (65 gle 4 (69 pr (raw Olods g oo

iy pe Al 550 4 (S ey b g SIS 5l eslan]

References

Assaeed, A. M., Al-Rowalily, S. L., EI-Bana, M. I., Abood, A. A,, Dar, B. A., & Hegazy, A. K. (2019). Impact
of off-road vehicles on soil and vegetation in a desert rangeland in Saudi Arabia. Saudi Journal of Biological
Sciences, 26(6), 1187-1193.

Brennensthul, M., Czarnecki, J., & Biatczyk, W. (2024). Assessment of Tractor Tires Used in Forest Conditions
in Terms of Traction Performance and Impact on Ground. Croatian Journal of Forest Engineering: Journal
for Theory and Application of Forestry Engineering, 45(1), 97-114.

Danilovi¢, M., Kosovski, M., Gaci¢, D., Stojni¢, D., & Antoni¢, S. (2015). Damage to residual trees and
regeneration during felling and timber extraction in mixed and pure beech stands. Sumarski list, 139(5-6),
253-262.

Espahbodi, K., & Eghtesadi, A. (2019). The Environmental Effects of Skidder Traffic and Skidding Directions
on Forest Soil Compaction and the Regeneration Establishment Condition in Choob-e-Farim Forests.
Ecology of Iranian Forest, 7(14), 22-30.

Ghorbani, Z., & Jourgholami, M. (2016). Impact Assessment of Timber Extraction to Residual Stand in Natural
Managed Forests (Case Study: Gorazbon District in Kheyrud Forest). Environmental Researches, 6(11), 69-
72

Jourgholami, M., Rizvandi, V., & Majnounian, B. (2012). Evaluating the extent, patterns, size and distribution
of tree scars following skidding operation (case study: Kheyrud forest). Iranian Journal of Forest, 4(3), 187-
196.

Kartoolinejad, D., Najafi, A., & Kazemi-Najafi, S. e. (2012). Decay evaluation of damaged beech trees (Fagus
orientalis L.) adjacent to skid trails by nondestructive stress wave technique. Iranian Journal of Forest and
Poplar Research, 20(4), 622-633.

Kizha, A. R., Nahor, E., Coogen, N., Louis, L. T., & George, A. K. (2021). Residual stand damage under different
harvesting methods and mitigation strategies. Sustainability, 13(14), 7641.

Kuznetsov, V., Ryzhova, I., & Stoma, G. (2019). Transformation of forest ecosystems in Moscow megapolis
under recreational impacts. Eurasian Soil Science, 52, 584-592.

Limbeck-Lilienau, B. (2003). Residual stand damage caused by mechanized harvesting systems. Proceedings of
the Austro 2003 meeting: High Tech Forest Operations for Mountainous Terrain,

Mahdavi, S. J., Akbari, H., Parsakhoo, A., & Abasi, A. (2017). The technical effects of skidding on the damages
to the trees around the skidd trail The third national conference of knowledge and technology of agricultural
sciences, natural resources and the environment,

Mukhtar, H. M. M., Yahya, Y., Rahmat, A., & Ismail, R. (2022). Timber Harvesting Residual Trees Damage
Decision-Making for Sustainable Forest Management. 2022 16th International Conference on Ubiquitous
Information Management and Communication (IMCOM),

Naghdi, R., Rafatnia, N., Bagheri, A., & Hemati, V. (2006). Evaluation of the damage caused to the residual trees
in the skidded path (case study: Lonk Siahkol forest). . Iranian Journal of Forest and Poplar Research, 16(1),
87-98.

Picchio, R., Mederski, P. S., & Tavankar, F. (2020). How and how much, do harvesting activities affect forest
soil, regeneration and stands? Current forestry reports, 6(2), 115-128.

Picchio, R., Tavankar, F., Bonyad, A., Mederski, P. S., Venanzi, R., & Nikooy, M. (2019). Detailed analysis of
residual stand damage due to winching on steep terrains. Small-scale Forestry, 18(2), 255-277.

Pinard, M. A., Putz, F. E., Tay, J., & Sullivan, T. E. (1995). Creating timber harvest guidelines for a reduced-
impact logging project in Malaysia. Journal of Forestry, 93(10), 41-45.

Rashidi, R., Firuzan, A. H., Nikooy, M., & Kochi, M. (2011). Assessment of damage caused to trees around
skidd trail in the forest. Biology, 5(18), 41-50. _

Ursi¢, B., Vusi¢, D., Papa, 1., PorSinsky, T., Zeci¢, Z., & Puka, A. (2022). Damage to Residual Trees in Thinning
of Broadleaf Stand by Mechanised Harvesting System. Forests, 13(1), 51.

Yilmaz, M., & Akay, A. (2008). Stand damage of a selection cutting system in a uneven aged mixed forest of
Cimendagi in Kahramanmaras-Turkey. International Journal of Natural Engineering Sciences, 2(1), 77-82.

Yuniawati, Y., & Dulsalam, D. (2020). Residual Stand Damage Due to Timber Harvesting in PT Tunas Timber
Lestari, Papua. Jurnal Penelitian Kehutanan Wallacea, 9(2), 121-132.


http://dx.doi.org/10.61186/ifej.11.22.101
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.4.2
https://ifej.sanru.ac.ir/article-1-501-fa.html
http://www.tcpdf.org

