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Basin Difsrt:;ce Max. Basin Mean
Cgty“:l‘l‘;‘:l“t Area B“zg‘/ﬂ;’pe Centroid gfsrt:‘*:l‘:‘e I‘Sal:’l‘ws(:l‘;;‘;‘ Length | Sinuosity | Perimeter (m) | Elevation m
(km?) to ?l:)tlet (m) (m) (a.s.)
C1 3.21 0.0065 2244.87 4905.19 0.00427 4221.89 0.97316 13908.09 146.82
C2 1.64 0.0083 1757.60 3223.79 0.00594 2644.09 0.98328 8113.74 165.94
C3 30.74 0.0087 8798.68 19565.23 0.00351 16353.4 1.15421 54747.89 192.71
C4 2.37 0.0086 1730.15 3424.97 0.00554 2893.04 0.90224 9299.18 172.93
C5 1110.85 0.0093 49174.9 116899.3 0.00198 80275.9 1.44492 332543.52 316.92
Co 39.54 0.0118 8427.38 15601.64 0.00528 12468.8 1.18591 44939.63 275.30
Cc7 2.01 0.0080 1674.06 4058.26 0.00566 3417.24 0.89743 10264.71 258.25
C8 7.51 0.0076 3188.71 6578.36 0.00479 5381.31 1.03820 19188.49 253.24
Cc9 7.81 0.0128 2844.42 6257.94 0.00683 5443.76 0.99390 18835.67 275.52
C10 1.29 0.0066 1085.71 2478.40 0.00384 2124.74 0.94227 7352.35 268.87
Cl11 105.00 0.0103 11851.1 27861.33 0.00263 20491.6 1.33030 77937.28 304.75
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.(Hydrology, Das 2011 : yaall) (C) 042! folas P'“é ) ('5) Jydedd!

Topography or terrain Value of C
Flat cultivation sand
0.2
Sandy sand
Hilly areas
Forests 0.5
Clay and loamy soil
Build and urban areas (impervious) 0.8
Flat residential areas 0.4
Moderately steep residential area 0.6

.(U.S. Soil Conservation Service, 1986 : ylaoll) SCS ddy o) soeiall o2 o (6) o) Jgdnt

Cover Description Curve Numb.ers for Hydrologic
Soil Group
Hydrologic
Cover Type Condition A B C D
Herbaceous-mixture of grass, weeds, and low-growing brush, with l;:(;(i)rr 3(1) 2? zg
brush the minor element Good @ o 35
Poor 75 85 89
Pinyon-juniper—pinyon, juniper, or both; grass understory Fair 58 73 80
Good 41 61 71
Poor 67 80 85
Sagebrush with grass understory Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, greasewood, creosote P0<.)r K 7 85 88
bush, blackbrush, bursage, palo verde, mesquite, and cactus Fair >3 2 81 86
’ o oursage, p > mesqute, Good 49 68 79 84
t, 5 i il 2l i i
tp—;"'tl, (5 ﬂMf‘;ﬁA{jubjﬁ ﬁQQJ\N
tp 3 f.x.écml\ (CN) Curve number s>l (d 3
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t .
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Catchment Intersection coordinate Tn}ne i time lag time to Intensity for 25 | Quax for Intensity
Symbol Rainfall t, (hr) peak tp year frequency of 25 year
¥ t, (hr) L (hr) (mm/hr) frequency (m3/s)
Easting Northing
C1 275371.76 3718054.83 0.26 1.20 1.33 15.00 9.38
C2 271514.19 3717460.74 0.16 0.73 0.81 27.00 8.64
C3 270048.78 3716866.66 0.66 3.07 3.40 13.00 24.41
C4 268559.62 3715060.65 0.16 0.77 0.85 28.00 12.64
C5 268524.16 3714944.74 2.34 10.56 11.73 10.00 197.02
Cé6 258404.16 3697606.36 0.46 2.12 2.35 12.00 41.93
Cc7 257998.13 3696872.04 0.2 0.91 1.01 23.00 8.99
C8 256973.80 3695136.60 0.28 1.35 1.49 22.00 23.01
c9 255314.56 3692241.39 0.22 1.05 1.16 26.00 36.32
C10 254400.28 3690489.02 0.14 0.69 0.76 26.00 6.53
C11 254222.50 3690031.88 0.74 3.37 3.74 11.00 64.16
ol Crest road
125
- Head water
“ -~
1201 —/—
%11 5-_
1.0 I 5
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105{
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Intersection Coordinate with Dimension of conveyance Number of
Intersection Highway Road (UTM) Type of Road Crossings Structures (m) Culvert
Station Easting Northing Conveyance Structures Diameter B H Structures
0+250 277792.50 3718251.62 Concrete Pipe Culvert 1 1
2+000 276123.50 3717818.70 Reinforced Concrete Box Culvert 2 1 2
4+650 273538.75 3717447.27 Concrete Pipe Culvert 1 1
6+400 271514.19 3717460.74 Reinforced Concrete Box Culvert 2 1 2
8+000 270258.85 3716543.52 Reinforced Concrete Box Culvert 2 1.5 3
10+000 268559.62 3715060.65 Reinforced Concrete Box Culvert 2 1 3
10+500 268524.16 3714944.74 Bridge
13+750 267139.09 3711856.43 Concrete Pipe Culvert 1 1
144750 266632.11 3710982.35 Concrete Pipe Culvert 1 1
15+500 266244.12 3710313.42 Concrete Pipe Culvert 1 1
16+250 265877.86 3709681.95 Concrete Pipe Culvert 1 1
174500 265241.17 3708584.23 Concrete Pipe Culvert 1 1
18+000 264752.77 3708366.67 Concrete Pipe Culvert 1 1
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Abstract. In this research, geographic information systems (GIS) were used to analyze the basic features of the catchments on the study area
and to obtain data for the bridges and culverts design process of (Kubaisa-Highway) road in Al-Anbar province in western Iraq from the
point (0 km) near the Kubaisa city, to the point (41.5 km) where the road intersects with the international highway.

Hydrological and climatic data were collected for the study area, and soil texture analysis for selected soil samples from study area
were performed. Hydraulic calculations to estimate the maximum flood discharge of valleys cutting of the road for various flood return
periods are done, and identify the points of intersection between the valley and the road, and suggest the size of bridges and culverts to be
used in the study area.





