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Table 2. Runoff coefficient Component of road.
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Figure 2. Location of samples on of the Chehel-chay Watershed roads; asphalt roads (A), gravel t
roads (B), dirt roads (C).
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Table 2. Length and density of the Chehel-chay Watershed roads.

Gba/ ) o515 (o skS) Jsb ol ¢ 5

Density (m/ha) Length (km) Type of road
3.23 82.87 Asphalt et
0.42 10.66 Gravel a. ;i
9.47 243.54 Dirt s
13.12 337.07 Total s
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Table 3. Comparison of geometrics characteristics of roads with standards.

p-valug U Sone olzdl E (KL o2l sl olbr g5
Standard value  standard error = Average Component of road Type of road
0.00* 55 0.004+5.98 el B
Traveled way
0.00% 0.75 0.03+1.04 S Wl 22 .
Cut shoulder cJlawt sl
0.00* 0.75 0.02+0.84 SroS ald b e Asphalt road
Cut shoulder
0.82" 7 0.16+7.03 Sb et
Length slope
0.06™ 5 0.06+4.88 ol 22
Traveled way
| e
0.00* 05 0.08+1.23 Sbasls dla 2 .
Cut shoulder TIPS
0.00* 05 0.08+1.14 SpoSals 5 e Gravel road

Cut shoulder

0.00% 9 0.2145.94 Fsb e
Length slope

0.00% 4 0.034.74 el B
Traveled way Sk el
0.053™ 12 0.2+11.59 Sk ot Dirt road
Length slope

o33 0 Qe o 3 (i s e DB NS (il Sl e 5l
*Significant difference, ns, significant difference at the 5% level.
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Figure 4. Cross section of the Chehel-chay Watershed roads; Asphalt (A), Gravel (B), Dirt (C).
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Table 4. Comparison of cut and fill slope characteristics in high classes with roads standards.

sylkal sae

rs ol £ Sl

’ () sl ol (gls ol 5 o
p-value  standard standard error + : ht c éJ: a T f@” q
value Average igh(m) omponent of roal ype of roa
0.001* 33 1.49+9.25 0-15 o
0.00* 50 1.64+19.64 1.5-3 Sl St Sl
0.00* 57 3.15+36.95 3-45 (1)
0.00* 75 1.7+57.56 4.5-6
0.19 75 1.03+73.64 >6 Cutslope (percent) .y, f .1
0.00* 33 0.79+8.99 0-15 e Asphalt road
0.00* 50 1.25+19.17 1.5-3 S
0.00* 57 1.04+32.30 3-45 (Aos) 30,81
0.00* 75 2.04+49.91 4.5-6 Fill slope (percent)
0.00* 75 1.10+61.23 >6
0.029™ 33 2.02+21.33 0-15 -
0.034™ 50 1.61+45.75 1.5-3 Sl et
0.94" 57 2.1+57.14 3-4.5 (Ao3) 6ol oSl
0.052" 75 1.26+72.36 4.5-6 Cut slo
0.002* 75 2.52+79.1 >6 pe (percent) s
0.33™ 33 2.52+30.37 0-15 R Gravel road
0.57™ 50 1.46+50.84 1.5-3
0.17"™ 57 2.31+60.4 3-45 (A2 )2) St
0.84"™ 75 1.07+75.22 45-6 Slope of fill slope
0.06™ 75 2.61+80.26 >6 (percent)
0.00* 33 17.5+£32.76 0-15 R
0.00* 50 1.07+32.76 1.5-3
0.00* 57 0.49+47.15 3-45 (As)3) ol psl>
0.00* 75 0.69+53.65 45-6 Cut slope (percent) S el
0.00* 33 1.3+15.95 0-15 R Dirt road
0.00* 50 1.93+34.5 1.5-3
0.00* 57 0.86+65.98 3-4.5 (s,5) oS
0.58" 75 0.41+74.76 4.5-6 Fill slope (percent)
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Table 5. Frequency of component roads of the Chehel-chay Watershed (percent).

Skl ol syl 1 meS syl 3 Y

Aol s .
Times of Below Above Fr::ejr?c ol gl o3lx g
standard standard Standard qo/ y Component of road  Type of road
% % % 0
0.5 5 94.5 - 200l 22
Traveled way
0 2.20 79.8 95 Sl Sl wld 22 -
Cut shoulder it sl
0 31 69 97 SnoSwle 52 Asphalt road
fill shoulder
18.7 33.8 475 - Sk ot
Length slope
56.9 43.1 0 - 200w B2
Traveled way
0 2 08 75 Sl S s 5 e .
Cut shoulder TIPS
2 3 95 46 SnoS6ls 50 Gravel road
fill shoulder
5 95 0 . Sk ot
Length slope
22.8 16 61.2 . 300l 2,2
Traveled way Sk el
8.3 49.4 25.3 . S et Dirt road

Length slope
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Table 6. Cut and fill slope characteristics in high classes the Chehel-chay Watershed roads.
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Figur 4. Amount of runoff calculated for components roads of the Chehel-chay Watershed (m°km/year).
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Table 7. Amount of runoff calculated for components roads of the Chehel-chay Watershed (m®/year).
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Abstract

Background and objectives: Roads induce some of the most pervasive
anthropogenic alterations in watershed and source o run off. In mountain area road
network despite lower surface to the total surface has an impact the watershed
hydrology. The aim of the current research is the comparison of Chehel-chay
Watershed roads with rural road standards and runoff calculate of these roads.
Materials and methods: The existing road network map was created on 1:25,000
scale (NCC), using satellite image and mapping by GPS using Arc GIS10. 1. The
technical characteristics roads i.e. traveled way, width, cut and shoulder width, cut
and slop, road lengths slop and ditch were recorded and compared with rural road
standards using One-sample T- Test in SPSS. Then, the profile of roads in current
and standard situation was created using Civil 3D and the run off these roads
calculated using length and width oo roads, run off coefficient and precipitation per
m3 for existing roads per km in the year.

Results: Length and density of the road network in the study area are 337.07 km
and 13.12mha-1, respectively. The results show that length slope and cut slop in
high class >6 meters of asphalt roads, in gravel roads cut and shoulder width,
lengths slop and cut slop in high class >6 meters and in dirt roads lengths slop and
cut slop in high class >6 meters are significant different with standards. The results
indicate that 43.06%, 39.02%, 33.42% pre m3/km in the year the run off of existing
asphalt, gravel and dirt roads, respectively more than standard situation.

*Corresponding author: mohsenmstf@gau.ac.ir
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Conclusion: The different between roads in existing and standard situation,
whether explain just by statistics cannot realize the expert with failing to comply of
standards. The difference between existing and standard situation showed that at
the time of manufacture can reduce side effects caused by the construction of
roads. In this research the runoff in existing situation about 39% more than
standards for total roads. Estimation the run off of roads is effective criteria in
order to distinguish of destructive effects of roads without consider to standards, is
the main finding of current research.

Keywords: Road network, Geometric characteristic, Runoff, Chehel-chay Watershed
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