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Article type: Background and Objectives: The presence of a forest road intersecting a
Research Full Paper river or natural water body can trigger structural alterations, such as

constriction in the watercourse's width, consequently elevating flow

Article history: velocity and sediment generation. Instances where runoff surpasses the

Received: 06.29.2024 hydrological capacity of a bridge or culvert, or when the inlet pond
Revised: 08.06.2024 becomes obstructed by sediments or vegetation, can lead to overflow onto
Accepted: 09.15.2024 the road, resulting in sediment production. This study aims to explore the

impact of road surface conditions on sediment accumulation in forest
waterways. It also seeks to analyze how the percentage of slope coverage
near road-waterway junctions and traffic volume influence sediment levels
Forest road in the_se water _bodies. Addi_tional_ly, the_ study inve§tigates the effectivenegs
Percentage of vegetation, of soil protection interventions, including geotextiles and dead hedges, in
Protection of earthen slopes, ~ Mitigating sediment production at road-waterway intersections.

Soil-textile

Keywords:
Dead hedge,

Materials and Methods: The study area falls within the forestry plan of
watershed # 91. Initially, the forest roads were categorized into two classes
based on traffic volume: high-traffic routes (with a minimum of 80 vehicles
per day, predominantly mine access roads) and low-traffic routes (with a
maximum of 5 vehicles per day). Within each traffic category, two road-
waterway intersections with similar conditions were selected for analysis.
Various characteristics of the surfaces contributing to sediment production
were assessed, including the dimensions (length and width) of the gullies at
the intersections, the composition and coverage percentage of the gullies,
and the overall road conditions. Subsequently, protective measures such as
geotextiles and dead hedges were implemented on the slopes adjacent to
the road-waterway junctions. Runoff samples were collected both upstream
(5 meters before entering the river) and downstream (5 meters after exiting
the river) of each intersection before and after the application of the
protection treatments.

Results: The results showed that the amount of suspended sediment load of
forest waterways when crossing the road-waterway intersection increased
by 64% and reached from 0.12 g/l to 0.33 g/l. The results of variance
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analysis showed that traffic, the percentage of hilltops overlooking the
road-waterway intersection, and the condition of the roads at the 95%
confidence level had a significant effect on the amount of suspended
sediment load of forest waterways. No significant effect was observed from
the length of the earth slopes and interaction effects between other
independent variables on the amount of suspended sediment load of
waterways. As the amount of traffic increased as well as the amount of
UPCI, the amount of suspended sediment load decreased. With the increase
in the coverage percentage of the gables, the amount of suspended
sediment load of the forest waterways at the road-waterway intersection
decreased by 48%. Geotextile and dead hedge treatments were able to
reduce the amount of suspended sediment load in waterways by 57 and
54%, respectively.

Conclusion: Adequate funding for restoration and reconstruction is
imperative to maintain uninterrupted traffic flow on roads, thereby
reducing the production of suspended sediment load at road-waterway
intersections. Furthermore, the implementation of protective measures like
geotextiles and dead hedges plays a crucial role in soil preservation. While
both treatments demonstrated comparable effectiveness, dead hedge
treatment emerges as the more cost-efficient option, aligning better with
economic considerations.
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Figure 1. Conservation treatments.
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Table 2. Comparison of the sediment suspended load before and after road-stream crossing.
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Table 3. Analysis of variance for the effect of conservation treatments and traffic on sediment suspended load
in forest ravines.
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Table 4. Mean comparison of sediment suspended load in different treatments and classes of independent variables.

olab

(A 53 0,5) Jlome GBIl £ G 53 05 sy Gloe UL (:Sile e
Standard deviation (g I")  Mean suspended sediment load (g I Classes Variable
0.04 0.15° 330022270 G
80 per day
0.02 0.35° 5950333500 Sl
5 per day Traffic
L
0.02 0.409a -
Control
0.02 0.21° AN
1-19m S sla by e Jsb
0.03 023 e Y-V Length of side slopes
' ' 2-3m
0.01 0.26% 4-4.9 (UPCD) o3l> 45, Counai s
0.01 0.19° 5-6 Road surface condition
0.03 0.25" 40-59
0.01 0.18° 60-80 Slomd i Ao
wls Cover of side slopes
0.02 0.35°%
Control
0.05 035° (el ) ol
Control
0.02 0.15b wrlioe) bl L
Geotextile Conservation treatment
0.03 0.16" sl
Dead hedge

sl X33 0 JLQ.:ACE“):

)‘Jd;;u Q}UE S99 awbdwﬁ)}:w)h_):sil;&ud)f

Different letters show significant difference at probability level of 5%

4.



Oy 5o g gl 55 Yo / oo. adl pi-odls ablE 8 Clasuio Wil

s e, 5 e Sileas Serds 3 Sl
2 S5 5 UPCE L ey Jliae Soacslsw,
Ssgme 5 rsSan daly doss A9 Oleabl o
O hesd 5 e Gl DL e s
03 Gl smn 5 wsSan adaly 50 S gla Sl
ol P b A sdalie U s 49 Olieb] e
S e b S da bl ed s Ao
oeals mlﬁf—u\g- CLLE.; Joee o JK.\;- L;LA«A\JJ
e S5 AE a0 Jsar) sl
et AL i e el ) 0hl ol ks
Coslie IS5 Sb s piiE Al sl

Sl e dies S Lol L

o ol loasl le s obsw, Jll ol
AC Ol kS e b il by
Sldae oS sl s (YO\A) oL, K 5 Lang .5 10K
o il Su e Sl beeslr ey LS
Slles b 13 07 wl o SalS (sols pme
53,5 o5 el & sl sl HLd sl s
Sk s sl )l G 1 gy 5 Ul
754 olse 52,5 ok g e (SIS edd
O Sopon LT 235 0 Ol (ks
Glas L ldie (K15 Slaie il L oS sls ol
33 05 beslr Cuxsy | 3L el )

Sy sbseslr 5 sline KU L S5 andIs

(5272350 SV ke O gty (Koot 56T -0 s
Table 5. Pearson correlation analysis for studied variables.
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