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Figure 1. Map of streams and geological classes in district 1 of Bahramnia forestry plan.
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Table 1. Standard level of secondary forest roads in the study area (13 and 20).
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51-100 26-50 <25 Bare soil of road (%) (dus3) e3l cod Sl Kile
51-100 26-50 <25 Bare soil of ditch (%) (4s3) g3 wod Sl Kile
51-100 26-50 <25 Bare soil of cutslope (%) (ds,3) Sl s o S Kla
>201 151-200 <150 Distance of runoff to culvert (m) () 516 <Uls, aador o abols
Joss sl =k Traffic volume (3l 5 ool
Logged Often Seldom
Sl U ke S0 S Surfacing status ¢3lus, Curss
None Sparsely gravelled Gravelled
>2.1 1.6-2 <1.5 Cutslope height (m) () ,ls oS Sl 08 Jsb
<100 100-150 >150 Cutslope gradient (%) (4o 3) (sl p S Sl b
47<W<3.9 443 4447 Surfacing width (m) () 3les, 5,2
0.36<D<0.24 0.25-0.30 0.31-0.35 Depth of ditch (m) (;26) 5L 557 o
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S e T Type of ditch coverage (s> i [iis &
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<25 26-50 51-100 Canopy cover (%) iy zU Ao

va



VEe o (¥) 0 loud (YA) o SR 5 s (5,98 5 ke (5Ua g &

G s dM 5 () s gLl sl e
Osmpd) sy o b S ()
03 odelB Lol b ol 5l a8 Ll gl =
255 5 S35y (W e s @ gl
Sl Jhd) ek SaSa 4 g aw Jle slesl s
b a5 e 1Y 0T Jsb 5 e e £ ik
SAL o sase 055 Sl S S s
gl Bl bl sl dsb A a8 e
feilome (6l Ot Laals s slBazilil O s
s e S S Ol Al e a5 g p
g Sl alens A S ol o sase U5 52
AVl bgs Ol Jlo Jsb s e Seslul
axlad o Sl peres A el axlad a1 s
S 0is o K S L s aw el
Sl S ally Sl ey ey Sl
o0 3 Sk (G Aoy pedd S 6)}%*2‘
A8 Jame Sb ol 4 (s sk i &

BTSSRV ITRICE Y VRS e

3 gy AVl Lew Hlde a5 8630l
Olser @S o3ll 4 ol 5o cpl 3 tankad o
S dsb s SALL L e Sl e s e
A il axkad ja sl 53 SIS G b ) L
OLL G 5 LT TN eleps,s b 5l Las Sl
5550 V1 Sde ol s 3l aslsl Jl Olea A
S G AE G, WS 4 e S S
LSl JUB andad a slel o S sl
03lr (35 o s d Lamd a3 80 1Y 4l
S el S Ay Sy A e D) sk
il S350 m e3> gl 5l el 10 s
aod o Sl 53 IS e s Cad il
Sy s DUl s sl sl 5 el
o Sy b g CensVl UL ) eddid 5
G sl sslme GSp, i L5 S s
Tt e ls 0l ja 5l 5o (1) s will
b (Y S s S al b Sl 1SS gl

Figure 2. Rubber conveyor belt and sediment trap.
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Table 2. Geological erosion factor (Gg) (6, 13).

ldomes 5586 il b i S b i) e -~
Geological factor Erosion class Lithology Geological age Code
37 C,:'a.-:d;\.;_ru_) Qy})é;&T‘&AJJJ&T k_{:d‘)_})}d IL
Hard sediment Dolomite lime, lime and dolomite Mesozoic
e Sl Sal S35
37 T il IS
Hard sediment Lime Mesozoic
- 5 . \S
148 - T T Qls
Schist Precambrian
74 P Sl o R QL
Soft sediment Loess Quaternary

A ) el Ch"‘ J5SUB Ry -Y Jgu>
Table 3. Road surface factor (Rg) (6, 13).

i ol en anb e b O R P o Il g5
Native with ruts Native surface Grass cover Earthy Gravel  Asphalt Surface type
e
2 1 0.5 0.5 0.2 0.03 o &

Surface factor
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Table 4. Traffic factor (T) (6, 13).

Tl o35 3l 5 4S5 e oA Yo Varss st el WS obr ¢ 5
Logged Superroad  Secondary  primary  Urban  Main  Highway Road type
Sl wle
0.1 1 2 10 50 120 120 27 g
Traffic factor
O ) o3l ol 5556 Sp—0 Jgu
Table 5. Road slope factor (Sg) (6, 13).
>10% 5-10% <5% Slope percentage —..i s>
2.5 1 0.2 Slope factor .5 Jsle

O Q) s p S Gl b g 886 Cp -1\ g
Table 6. Cutslope cover factor (Cy) (6, 13).
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Figure 3. Road segment classification based on standard level.
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Figure 4. Comparison of the sediment yield from different standards of road.
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Figure 7. Correlation of road characteristics with standard level and sediment yield from different road segments.
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Figure 8. Comparison of the sediment estimated by models with the real values in different standards of road
(Ton per year).
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Abstract

Background and Objectives: Forest roads are recognized as potential source of sediment
production in forested watersheds. Sediment estimation models are rapid and cost effective tools for
estimating sediment yield from forest roads. The efficiency and accuracy of these models has not
been studied for forest roads in north of Iran. The aims of this research was to determine the
performance of the empirical models in estimating sediment yield from forest roads and investigate
the effect of technical standards of road on sediment yield.

Materials and Methods: In the forest roads of Bahramnia forestry plan, 30 segments which were
suitable for sediment trap installation were selected. These segments were classified into low
standard, standard and high standard segments based on technical characteristics of road slope, bare
soil of road, ditch and cutslope, distance of runoff to culvert, traffic volume, surfacing status,
cutslope height and gradient, surfacing width, depth of ditch, width of ditch, type of ditch coverage
and canopy cover. Sediment yield from segments were measured after each 16 rainfall events (from
March 2019 to February 2020) with the use of trap at the end of each segment. Then estimated
sediment yield by SEDMODL2, STJ-EROS and WARSEM was compared to real field values.

Results: Results indicated the amount of clay, distance of runoff to culvert, amount of silt, ditch cover,
bare soil on cutslope, road surface quality and traffic volume were respectively effective factors in
sediment yield from roads. Annual sediment yield from roads with low standard (0.35 ton per year)
was significantly more than standard roads (0.24 ton per year) and high standard roads (0.27 ton per
year). The measured sediment yield from road segments (0.27 ton per year) was considerably less than
estimated values by SEDMODL2 (1.74 ton per year), STJ-EROS (1.32 ton per year) and WARSEM
(1.58 ton per year) models. Statistical analysis showed that only in low standards roads there wasn’t
significant difference between measured values and estimated values by models.

Conclusion: From the results of this study it can be concluded that none of the studied models can
estimate the annual sediment yield from forest roads and all of them shows values more than real
measured values. It is suggested that other models should be evaluated and localized according to
local properties.
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*Corresponding author: parsakhoo@gau.ac.ir

q.



