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Article Info ABSTRACT

Article type: Background and Obijectives: Forest road construction is a costly activity

Full Length Research Paper  that requires careful physical, environmental, and social planning. In recent
years, public concern has grown regarding the visual quality and roadside

Article history: aesthetics of forest roads. Key factors influencing visual quality include

Received: 07.13.2025 road curvature, the condition of cut and fill slopes, and the beauty of

Revised: 09.30.2025 roadside vegetation and surface form.
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Materials and Methods: This study assessed the aesthetic quality of forest
road patterns in part of the Dr. Bahramnia's Series | forest road network.

nggggoxl/si'sual quality, Photographs were tak.en under sufficient daylight (19:00—15:00) of va}rious
Fall season, road features, including curves, road surfaces, sections with and without
Forest road, trenches, and mixed or pure coniferous—deciduous roadside stands, across
Grass surface, three seasons (summer, late autumn, and winter). A total of 60 tourists
Tourist rated the images on a 1-5 scale. Statistical analyses in SPSS were used to

calculate the average aesthetic value (AAV) of each component and the
average visual quality (AVQ) per season, and to identify the most
influential factors affecting overall aesthetic value.

Results: The study found no significant difference among road surface
appearance, surrounding stands, earthen slopes, and road curvature in terms
of their contribution to visual quality, each played an equal role. Tourists
rated grassy roads significantly higher in visual quality than sandy roads.
Forest roads received the highest visual quality scores in autumn and the
lowest in winter. Correlation analysis revealed a significant positive
relationship between the visual quality of forest roads and that of slopes,
surrounding stands, and road surfaces. Improvements in the visual quality
of earthen slopes (P<0.001), roadside stands (P<0.05), and road surfaces
(P<0.05) were associated with increased overall road visual quality.

Conclusion: Designing forest roads with visually appealing landscapes can
significantly enhance tourist attraction and support sustainable development.
It is recommended to improve road surfaces by establishing grass cover
along the center and sides, and to restore cut and fill slopes in ways that
mitigate environmental impacts and enhance aesthetic value. Given the
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high tourist preference for forest visits in autumn, appropriate measures
should be taken during this season to facilitate access and maximize
recreational benefits.
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Table 1. Rating the aesthetic quality of forest road patterns.
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Table 2. Analysis of variance for the effect of independent variables on forest road visual quality.

F Sl e Sk
Mean of square

Sla o f o

Sum of square

Degree of freedom

L;:lﬂ Ay

St i

Independent variable

1.55" 2.65 7.96
17.44™ 17.82 35.63
1.37™ 1.95 1.95
16.93™ 18.64 18.64

ol bl sla S

3
Road structural template
2 g
Season
1 o3l 5 5lre 03 53
Road marginal stand
1 ol g,

Road surface

*** Significant at the 0.1% probability level, ns not significant

osba e 4y boelr e kS S0Le
P<O/05) 55 s s, Lol 3l 5t (ols e
b Jeb 3 S bl s (6 S
Obn Jo2d 53 5 Sy TodS (S0 b
550 (1 JS2) Ksg s pmar CukS 1 5pS Sl
0 LS, Sels & amb,s (13) o Kes

£ 3 sl b 53 eSO S e sl S

52

Ex 3

S 13 oo ™ o, 01 Loz Cla... 03 Ll e

o3l Slantle Calises sl S Do g 93

Slowes e 45 435 yasiin (§ ey CokS Olgs 3
Sl s (BBl Glaes s wslr s, s alb
A oleley Ls eslr e Lo bl 5 S
5L sy ol Dl K sleasls
ddls ol (6 kS s G i
o558 e 5l sh Ol mls 6 JS)



O)Sen g 3l ol /o odls Sloid b (BgSl o)

Gra TS odlr adle (S i55m 5 S i)
SFAr B & Caes o adb ) 2 et
S poe g S g5 B L) wadls gl ne
ol sl ol 04 Koy s e B
Ui e S ppam il K 4 bess
o2 35S i Sbess 3 es Jamil 5 e S
03 e b esg g 93 A e Sl wseal
5 S gt opl SNl (LIBE al Juad
s S sl K S, o il s 2004) e
pyes A dype A& Gml 3 ek sl
oo e S psw dle ol S 58 e
s VL1 3 S kel 1 pla s 55 syl ﬁ“
S e 03y e B Fhose
05des 400 (g0l oS, slils gl o K S

(17) sl anals el s SN

Gl (S Cal 2L s 5 5 e SO
»(13) el et g5 Kr e ol
Sl b eml Sy S gbesliiz (ol
Sl S S SR 088 S s
LS K ed Sl 5 bl a el
A K38 Ll b g e e Gl
dqu;? sbasl- e s (18 A7) a
0593 db 5o 15 0L Kas 8 5l gols sl s S
G S S 5 diS e ol sl SO
EIC | O U U E P e P PR L
S S e Ko 5ml K Sk silsings
CokS S gr 3 e 28 eSO
(20 19) ol b K (5 s ol ol
R S o Sl ol sy bl Gb
whoal slaess 5 Spoe sless §I S e

2SSl

Sy ok
Average Visual Quality

a a

4.0 - a a

35

3.0 A

2.5 A

2.0 -

15 -

1.0 -

0.5 -

0.0

Curve .. Ll sideslopes b iy .o Marginal Gl bles s Road esl w5,

stands surface

ORas 5 e 5l K sl Slelu cilises sla 5801 (5 s oS i Kile deslie -5 02
Figure 5. Comparing the mean aesthetic values of different forest road structural templates
from tourist's views.



1404 3 b)w 32 2,93 ‘Jié 999> d)sl.'\é 9 pi‘& ‘_gl.ibumég).' 6\,{)«.\.’

50
a
45
E 4.0 b
3 8 35
W, O
Dz 30
q 3
< 25
{2 20
R
3: 15
1.0
05
0.0

Gravelroad i+, Grassy road _is « 5,

0K § e 5l e el g 6151 5 par kS Sl i -6 S

Figure 6. Comparing the mean aesthetic values of the different pavements of forest roads from tourist's views.

5.0 a
45 .
Z 40
3 & 35 c
qg 3.0
> 25
f’g g 20
I 15
1.0
0.5
0.0

Summer ol Autumn ;L winterolos ;

RS B e 5 Jle Cilises gla b 5o S 03l (5w St 5Rile anlis -7 IS

Figure 7. Comparing the mean aesthetic values of forest roads in different seasons from tourist's views.

54



O)Sen g 3l ol /o odls Sloid b (BgSl o)

45 ~

S

Average Visual Quality

a
4.0 - a
35 -
3.0 -
25 -
20 -
15 -
1.0 -
05 -
0.0 -

Mixed stand asesl o5 5

Purestand o= x5

OLREs B e 5l MR glaeslr GBI b1 K slaes 5 (5w St 5Rile anlis -8 IS

Figure 8.

S 23 oA O aw 55 Gaoely Sle e
Sl OS5k dinsad o) Llshss
Sl s s S amlie o L1y Sz s Ol
CkS 5 ol olo) ClkS o ke dail)y 5
s Sooedly Slagee SLLE Glaess
et e s Ol LS e S
Gdalaw 1l

S slaarls y S0ls SOl

Comparing the mean aesthetic values of marginal stands of forest roads from tourist's views.

S kS o 33 DL (Stes LT ol

Bl s G oS L s glaols
5 e S ol gy 5 Sbl Gl g
Sr: CodS 330t D32 53 303 355 Sl e
Gl bl gles s (P<O/001) Sk gla ls i
S oS (P<O/05) of, 45, 5 (P<O/05) o5l
(B s ol daler il o K el
S B S e 24 (1972) s 5 Ay
2 Koy CatS ) adbas edasOll

M sesly (5 pa kS Laslr Sl le a8 ol (Koemer -3 s>
Table 3. Correlation of aesthetic of road structure template with aesthetic value of forest road.

5 4 3 2 1 s e
Variable Row
1 N 1
Curve
Sy o
1 -0.109 el 2
Sideslopes
5| bl o3 o5
1 -0.034 -0.082 S e 3
Marginal stands
oslr 4y,
1 -0.217 0.175 -0.162 4
Road surface
* * Kkk &—nﬂ‘-«sn 2
1 0.380 0.429 0.624 0.296 S s 5
AVQ

55



1404 3 b)w 32 2,93 ‘Ji‘*? 999> ‘_;,,L‘é 9 p"& ‘_glhu,uh’)a Q)m

6 K5 e s e e 5 L St U IS
il Ll s 5 K335 o e 5 MG
olr LS e Shs 5 Ko elr 4y, L
LU (S 5 obS sl ed 5 e )
il DS asd ilsl sl Se
Dlis das als | Jfa} W_,S\ 23 Glwesl
3 ash bl i bl e sle ciS
SrSE 5 Sl S Sl s A s
Dl 5 058 Ll iy WS L alobol il
AL S Sl WIS e b (AL Ry s
oA L b Sl e lac s )
IRl ) I leelr Loy S s e
Gb ) MK sl wss Cands s e
5oy glaesls 5 dle o e Ll el
5SS Gl 5 ey Ll 5 olsl
SIS s gl S b el LS g S
L K sl 3 ileeslr e 3l
o el Ll ol glaaier 5 els Jals
0 0SS sb bl 4 er g Lo cpes e
Joad ol 53 el 03V gl b s (250 S S0
Slacaage 5l e, 5 skl g sl n

3y plnil o sllas Slel.t3) e

1.Liu, Y., Hu, M., & Zhao, B. (2019).
Audio-visual interactive evaluation of the
forest landscape based on eye-tracking
experiments. Urban Forestry & Urban
Greening. 46, 112-118.

2.Ucar, Z., Tas, |, & Akay, A. E. (2018).
Aesthetic evaluation of road network in
forested areas wusing visual quality
assessment method. 4™ Nonwood Forest
Products Symposium at: Bursa. 9p.

56

S Ulpea Ulgie b (G ra SakS) psete

ool P PR W R W P R O S PRI Fg g |
G O B aS e o Sl s
“ bl oy SLbl e Jble glagaly
won3 ol 53 22 21) das e Ol mSly o
L3 Olds ( S glaeslr 53 Vo e e b oS >
Sz ble 35l 0 Eol 5 AS 0 sdoee | sdis
Fote arg S s e e ol
Jolo el by e colle s ble s
Oliglae oy 51 05y Bl 5 oalr OBy o Ly
S S o ot e lacs b i oK
o3l &S 555 0 S0l Sley O ¢l Shu
ol Jolis & das @l 1) o i bl
LS ol s ol il 5 b pama
Srar B 5l pdds ble wslr (LS (g5l e

(24 23) s, R o8 ¢l olds

K (5 o
@l s e o lagl) sl
L ol bl 5 gulsls 5 1,108 o 36 ol Kas 8
Sl o rli...a s e il clSHL sl
Lo oo dLs w0 Jol axps o a3l i
b Lol Sl S ki il ST

ducélr. B LAJ:...A f‘}k w\jb s w“)j\

3.Walter, L., & Cook, Jr. (1972).
An evaluation of the aesthetic quality of
forest trees. Journal of Leisure Research.
4 (4), 293-302.

4 Mundher, R., Abu Bakar, S., Maulan, S.,
Mohd Yusof, M. J., Al-Sharaa, A., Aziz,
A., & Gao, H. (2022). Aesthetic quality
assessment of landscapes as a model for
urban forest areas: a systematic literature
review. Forests. 13, 991-999.



O)Sen g 3l ol /o odls Sloid b (BgSl o)

5.Schirpke, U., Altzinger, A., Leitinger, G.,
& Tasser, E. (2019). Change from
agricultural to touristic use: Effects on the
aesthetic value of landscapes over the last
150 years. Landscape and Urban
Planning. 187, 23-35.
6.Price, C. (2003). Quantifying the aesthetic
benefits of wurban forestry. Urban
Forestry. 1, 123-133.
7.0de, A, Tveit, M., & Fry, G. (2008).
Capturing landscape visual character
using indicators: Touching base with
landscape aesthetic theory. Landscape
Research. 33, 89-117.
8.Dronova, |. (2017). Environmental
heterogeneity as a bridge between
ecosystem service and visual quality
objectives in management, planning and
design. Landscape and Urban Planning.
163, 90-106.
9.Lim, S. S., Innes, J. L., & Meitner, M.
(2015). Public awareness of aesthetic and
other forest values associated with
sustainable forest management: A cross-
cultural comparison among the public in
four countries. Journal of Environmental
Management. 150, 243-249.
10.Akay, A. E., Pak., M., Yenilmez, N., &
Demirbag, H. (2007). Aesthetic evaluations
of forest road templates. International J
of Natural and Engineering Sciences.
65, 16-26.

11.Hagshnoo, R., Nagdi, R., & Nikove, M.
(2016). Aesthetic evaluation of forest
road components (case study: Shafarood
forests, Golestan province). Journal of
Wood and Forest Science and
Technology. 23 (3), 165-180. [In Persian]

12.Karasah, B. (2017). A visual landscape
assessment of forest roads: Case of
Kafkasor-Mersivan route, Artvin.
Kastamonu Univ. Journal of Forestry
Faculty. 17 (3), 404-413.

13.Mu, Y., Lin, W., & Diao, X. (2022).
Implementation of the visual aesthetic
quality of slope forest autumn color
change into the configuration of tree
species. Scientific Reports. 12, 1034-1040.

14.Jucker, T., Bongalov, B., Burslem, D. F.,
Nilus, R., Dalponte, M., Lewis, S. L.,

57

Phillips, O. L., Qie, L., & Coomes,
D. A. (2018). Topography shapes the
structure, composition and function of
tropical forest landscapes. Ecology
Letters. 12, 989-1000.

15.Kerebel, A., Gélinas, N., Déry, S.,
Voigt, B., & Munson, A. (2019).
Landscape aesthetic modelling using
Bayesian networks: Conceptual
framework and participatory indicator
weighting. Landscape and Urban
Planning. 185, 258-271.

16.Cankal, S. D. (2016). Assessment of
roads within forested areas for visual
quality aspect”. Bursa Technical
University, M.Sc. Thesis. Bursa
Technical University. 41p.

17.Clay, G. R., & Smidt, R. K. (2004).
Assessing the validity and reliability of
descriptor variables used in scenic
highway analysis. Landscape and Urban
Planning. 66, 239-255.

18.Fumagalli, N., Maccarini, M., Rovelli,
R., Berto, R., & Senes, G. (2020). An
exploratory study of users’ preference
for different planting combinations
along rural greenways. Sustainability.
12, 2120-2129.

19.Vukomanovic, J., & Orr, B. J. (2014).
Landscape aesthetics and the scenic
drivers of amenity migration in the new
West: Naturalness, visual scale, and
complexity. Land. 3, 390-413.

20.Mu, Y., Lin, W., Diao, X., & Zhao, C.
(2022). Implementation of the visual
aesthetic quality of slope forest autumn
color change into the configuration
of tree species. Scientific Reports.
12 (1), 17-23.

21.Chiang, Y. C., Nasar, J. L., & Ko, C. C.

(2014). Influence of visibility and
situational threats on forest trail
evaluations. Landscape and Urban

Planning. 125, 166-173.

22.Wu, L., Dong, Q., Luo, S., Jiang, W.,
Hao, M., & Chen, Q. (2021). Effects of
spatial elements of urban landscape
forests on the restoration potential
and preference of adolescents. Land.
10, 1349-1355.



1404 3 n,LMS 32 2,93 ‘Ji‘*?' 999> ‘_;,,L‘é 9 p"& dl-“u*"‘er' Q)m

23.Blumentrath, C., & Tveit, M. S. (2014).

Visual characteristics of roads: A
literature review of people’s perception
and  Norwegian design  practice.
Transportation Research Part A: Policy
and Practice. 59, 58-71.

58

24.Gao, H., Abu Bakar, S., Maulan, S.,

Yusof, M. J. M., Mundher, R., & Chen,
B. (2024). How highway landscape
visual qualities are being studied:
A systematic literature review. Land.
13, 431-439.



