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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.
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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

92995 E2 9 4 5 5 Bl 2 9,81 205 Bl yrs adls
5M)) Yl' C_A&).) Eb lf 9).)95 Qs .))95).{ cM)J \GY W) l.:'
adyy pB) 9 202 V7 gl e b Sk Jdda o35
9 9% 2)00 0 1 9981 935 e ddle (53 4 oS
borye ol (e cnyiaS 9 bl o 83 a5 L9395 £ 2
& alapd; Voons il pb ol Sl ady)y o35 4
P9 95l (o5 20)d g o0 Sl g e aw ey
)y Sy Slbes (b oo @ &5 () jlis bl
Slles )0 b e 0L Bble cpl 0 65 Bes ded o0
Sl oBwd glayyl (g BV cleds HuSwl b iShss
26 L olKiwd Chtiw 3y65 5 Jlasnl 39,31 (sl puile 45 Cns
Sloyos o Jlasl ol colas jo —C;.wl Sy ol
Fooogus bl badlbee pidin 39)8 &) Cond (iS00
L oygs g9l dalllan cpl 33 ouds dbwl slapsj 5l duopd
2978 Gl jans 3 3,95 0 98y Bl 9)395 i
& Cunl o SLLI 1S53 @ 9398 2 9 4 2y
ol)lg:w 9 @991,"31.5 Dgud oo @b whld cuw Slawle
39,8 oy ,a5 &S W5 ,S° 5,35 (Danilovic et al, 2015)
NS & 2 e sl p G 59y » L) Ll
W 2)95 ) (SHlKe gl il Lawgs 45 3 el 3,190 ()
AT M Cwg gy UL‘>)'> Pl 9)3)9> S 9
P Py o Sl oo 3y90 (nl & 2Bl o (155

g ddlate oyl U3

Sy peme adls L3 )3 &y 03)l5 dods (F) UK 5ylles
P LAY Sl g b S 58] Caond )3 039,80 35,5
S gl 5 057 iy A g pie K gl b Ak v
Oliee cpyiin 1AL o XY Cép gy o U
) b ad oo 13 3981 355 51y 5,0 (Sdca]
Coomd )d L;J.g..)wpi Oljee (pyieS g CE 0 A (g0 S
Ol 93535 Sl Al e €350 Al e b S (38
o] ady) ) towd o S50 (g5 2 laed s S
oW 3855 ol guls g o dbul 2> 13 S mdaws
2 yrn Blybol L0 50 0ud dloul gl iy Jad e
059 e gl boas’ Wyl 8 gy V1 eS” gl
Jourgholami et al., 2012; Mahdavi et al., 2017; )
83,5 555 & o)l calls (Rashidi et al, 2011
Glbl o sl BL s )0 o o sl slaps ) (o in
5l g2 yie VGl jieST el 3 (iSegr (sl e
Limbeck- Lilienau 2003') uL&s;u J{RAESYRISRCINY

)‘)9 (wﬁ ol e ¥ 5 oS 4] by (5> 4
gz )l8 ales Cpa daiume g Sbjylad clagsj g5 1y azil
Ursic ) o)en 5 g ygn 5103) ($yn0 €803 (Spsy
Jawy' odyly Wlodo e waby Lis (et al., 2022
)")’ ‘»r‘” Ol & ;>)‘9)99 5 )M’a)hb MP dLﬁqu"
» Ll 0l .))9‘)4"01.«:) z_n‘aw )‘ ))\jla o AN &Lo; G
Ol 4 03)lg sl (500 (0 JS5) 005 Juols gt bl


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 2025-10-24 |

[ DOR: 20.1001.1.24237140.1402.11.22.4.2 ]

[ DOI: 10.61186/ifg].11.22.101 |

bl maye 5 Sl (e 53500 Jguo)
VY VY /Y b)Lmﬁ /p!b.))l: Jl.w LJ‘)"I dh”J‘i“) L;wL.mPy

it 3)55 2 {(B) 45 b 9,355 £y 9 4 2)55 2 (A el e olisl 3981905 e adle (1550 (Ssdcl i -0 S

&9 e Jo 035:(D) b Giolo Pl ) 0354C) <8 b L 5,095
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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