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Fig.2 Classification of flood factors in Satan chai-Asheghloo Watershed a) Slope, b) Drainage Density, c)
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Table 1 Determining of runoff in the sub-basins of Satan Chai-Asheghloo watershed using 24-hour Rainfall in
different return periods

Subbasin (ﬁ‘;ﬁi‘) CN (mSm) PI0 P25 P50 P100 Q10 Q25 Q50 Q100
s1 975 6985 109.64 5556 669 7531 8366 7.9 13.08 1748 2224
S2 3174 7243 9668 5556 66.9 7531 83.66 987 1568 2052 25.7

S2-1 303 6245 15273 5556 669 7531 8366 352 699 1015 1371
S2-2 971 5546 20399 5556 669 7531 8366 1 296 499  7.44
$2-3 092 4997 2543 5556 669 7531 83.66 009 095 214  3.75
S2-4 306 445 31679 5556 669 7531 8366 O 004 043 122
S2-5 1298 4236 34562 5556 669 7531 8366 O 0 011 059
S3 4192 41 36551 5556 669 7531 83.66 0 0 001 03
sS4 1784 3885 399.8 5556 669 7531 8366 O 0 0 0.03
S5 935 6849 116.86 5556 669 7531 8366 695 11.81 1598 2052
M1 07 6333 14707 5556 669 7531 8366 395 761 1092 14.62
M2 085 79.02 67.44 5556 66.9 7531 83.66 16.16 23.61 29.57 3578
M3 0.2 79 6752 5556 669 7531 8366 1614 2358 2954 3575
M4 053 79 6752 5556 66.9 7531 8366 1614 23.58 2954 3575
M5 032 7941 6586 5556 66.9 7531 83.66 166 2414 30.17 36.44
M6 045 79 6752 5556 66.9 7531 83.66 16.14 2358 2954 3575
M7 104 7903 674 5556 669 7531 8366 1617 2362 2958 358
M8 499 7239 9688 5556 66.9 7531 83.66 9.84 1564 2047 25.64
M9 152 702 107.82 5556 669 7531 8366 815 1342 17.88 22.69
M10 197 4515 30857 5556 669 7531 8366 013 009 057 146
M11 038 6079 16383 5556 66.9 7531 8366 278 589 877 12.06
M12 109 3299 51593 5556 669 7531 8366 0 0 0 0
M13 126 368 43622 5556 669 7531 8366 0 0 0 0
M14 149 5457 21146 5556 669 7531 8366 078 257 446  6.77
M15 173 6281 150.39 5556 669 7531 8366 369 724 1046 14.07
M16 033 7842 699 5556 66.9 7531 83.66 1551 22.8 28.66 34.79
M17 021 783 7039 5556 66.9 7531 83.66 1538 22.64 28.48 3459
M18 157 7025 10757 5556 669 7531 8366 819 1347 17.94 2276
M19 082 746 8648 5556 66.9 7531 8366 11.74 18.08 23.29 28581
M20 059 7284 9471 5556 669 7531 83.66 1021 1612 21.03 26.27
M21 015 7436 8758 5556 669 7531 83.66 1152 17.81 2298 28.46
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Table 2 Preference values for pairwise comparisons

Description Definition Degree of Importance
The two elements are equally important Same importance 1
One element is relatively preferable to the other Relative preference 3
One element is much preferred over another High preference 5
One element is much preferred over another Too much preference 7
One element has a great advantage over the other. Extremely high preference 9

Intermediate val

ues in judgments Intermediate 2-4-6-8

Humerical Assessment
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u

BET65+321
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Fig. 3 Paired comparison matrix of criteria in AHP method
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Priorities with respect to:

Goal: Flooding

Runoff
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Landuse
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Fig. 4 Weighting of each factor in AHP method
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Table 3 Scoring the classes of different layers for the preparation of runoff from Sotan Chay watershed

Asheghloo
Class Score Layer W.
Dense forest 0.05
Semi-dense forest 0.1
Thin forest 0.15
Good pastures 0.05
Land use Medium rangelands 0.15 0.052
watery Agriculture 0.15
Dry farming 0.2
River bed 0.3
Village 0.3
Dense 0.1
. . Semi-Dense 0.2
Vegetation density Poor 03 0.062
Very poor 0.4
0-8 0.1
8-20 0.2
Slope (%) 20-30 03 0.158
30< 0.4
0-6 0.05
6-12 0.1
12-18 0.15
Runoff (mm) 18-24 0.2 0.47
24-30 0.25
30-37 0.3
A 0.1
. . B 0.2
Soil Hydrologic Groups C 03 0.033
D 0.4
5-7 0.05
7-9 0.1
Drainage Density (Km/km?) 9-11 0.2 0.224
11-13 0.25
13-15.1 0.35
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Fig.5 Zoning of flood potential in Sotan Chay-Asheghlou watershed with different return periods: a) 10, b) 25,
¢) 50, and d) 100 y
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Table 4 Percentage of flood hazard classes area for rainfall in different return periods

N Tr The flood hazard classes Total
Very low Low Medium Very Very High

1 10 Area (ha)  3035.13 8576.56 2108.1 691.59 21.35 14433.46
Area (%)  21.03 59.42 14.61 4.79 0.15 100

2 25 Area (ha)  3529.65 7841.65 2070.36 882.73 109.07 14433.46
Area (%)  24.45 54.33 14.34 6.12 0.76 100

3 50 Area (ha)  3520.26 8218.31 1768.21 787.91 139 14433.46
Area (%)  24.39 56.94 12.25 5.46 0.96 100

4 100 Area (ha)  7783.92 3149.9 2277.42 1084.84 138.36 14433.46
Area (%) 53.93 21.82 15.78 7.52 0.96 100
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Abstract

To prevent the occurrence of floods, it is necessary to identify areas having high potential for this
phenomenon. The aim of this research was to estimate runoff coefficient, understanding the effective
factors in flooding, and the flood hazard of Arasbaran forests (Sotanchai basin). For this purpose, first,
the required data, including the maximum daily precipitation, soil, slope, land use, vegetation density
and drainage density layers, were prepared in geographic information system (GIS) environment. In
the following using the analytic hierarchy process (AHP) method, an effective weight was assigned to
each of the six factors influencing the flood hazard of the basin. Through applying the weight of each
layer and combining it, the flood hazard zonation map of the basin was prepared with different return
periods (10, 25, 50, and 100 years). The results showed that 15 - 19% of the basin area had a medium
flood potential during the period of 10 to 100 years and 1-13% had a high flood hazard. During the
10- and 25-year return periods, no area of the basin was in the flood hazard category, but in the 50-
and 100-year return periods, 0.32 and 0.96% of the basin area were in the very high flood hazard
category, respectively. Generally, it can be concluded that due to good forest density and vegetation,
flood hazard was low in the region, instead areas with high flood hazard were located in areas, where
forests have been destroyed.

Keywords: Analytic Hierarchy Process (AHP); Arasbaran Forests; Flood Hazard; Return Period;
Zoning
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