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ASSESSMENT OF FLOOD HAZARD AREAS USING ANALYTICAL HIERARCHY PROCESS
IN THE YANG RIVER BASIN
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ABSTRACT

The Yang River basin is also an area that is prone to repeated flooding. The main causes are the terrain downstream, which is
the plain area, and the low drainage capacity of the river. When there is a large amount of water during the rainy season, it
causes the water to overflow the banks and flood the community and agricultural areas, causing damage. The purpose of this
study was to assess the flood hazard of the lower basin using the Analytical Hierarchy Process (AHP) combined with the
Geographic Information System (GIS) to analyze six factors: elevation, land use, slope, soil permeability, average annual

rainfall, and repeated flood. The results of the study will be a flood-risk map. It is divided into 5 risk levels: very low flood risk
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area of 4.929 sq. km. (14.078%), low flood risk area of 4.222 sq. km. (12.059%), medium flood risk area of 6.098 sq. km.
(17.417%), high flood risk area of 9.706 sq. km. (27.722%), and very high flood risk area of 10.057 sq. km. (28.724%),
respectively. The analysis results show that flood risk areas in 16 sub-districts (Bueng Kluea Sub-district, Selaphum District,
Roi Et Province) have the highest flood risk areas, most of which are community and agricultural. The results of the analysis can
be used to plan water management in the region to cope with flood problems.

Keyword: The Young River Basin; AHP; Flood Hazard
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Year Stady Area Main Parameters Mapping of flood risks
2015 | Bandar Segamat [8] Flood Hazard Index (Rainfall Distribution, Slope, | Flood Hazard Index (FHI)
drainage Density, Land Use, Distance from River,
Road Density)
2016 | Abidjan district Hazard Index (slope, drainage density, type of soil, | Flood Risk = Hazard Index x
(South of cote d’ivoire) | Isohyet) Vulnerability index
[9] Vulnerability Index (Land Use, Population density,
drainage system
2018 | Lower Yom Basin, Flood Hazard Index (Rainfall Intensity, River Density, | Flood Hazard Index (FHI)
Sukhothai Province in Slope, Elevation, Land Use, Soil Permeability)
Thailand [10]
2019 | Coochbehar district of | Flood Hazard index (Elevation, Surface Slope, | Flood Risk Index (FRI) = Flood
West Bengal [11] Drainage Density, Distance to River, Maximum 3 | Hazard Index (FHI) X Flood
Days' Rainfall, Proximity to Stream Confluence, | Vulnerability Index (FVI)
Geomorphic Features, distance to embankment Breach
Locations)
Flood Vulnerability index (Population Density, Female
Population, Land use, Road Network Density, Distance
to Flood Shelter, distance to Hospital, Literacy Rate,
Employment Rate
2019 | Northwestern Peru at Flood Hazard Index (Elevation, Slope, Distance from | Flood Hazard Index (FHI)
Basin Scale [12] the river, Rainfall, Flow Accumulation, Soil type, Land
Use, Geology, Physiography, Topographic wetness
index, Vegetation, Curvature)
2019 | The kg. Kolopis area, Flood Susceptibility Index (Rainfall, Drainage | Flood Susceptibility ~Analysis
Penampang, Sabah, Density, Flow Accumulation, Land use, Elevation, | (FSAn)
Malaysia [13] Slope Gradient, Soil Textures, Slope Curvatures)
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Year Stady Area Main Parameters Mapping of flood risks
2020 | Golestan Province, Flood Hazard Index (Geology, Vegetation, Iso-Rain, | Flood Hazard index (FHI)
northeastern [14] Slope, Gravilious coefficient, Stream Path)
2020 | Adayar River Basin, Flood Susceptibility Index (Distance from Rivers, | Flood Susceptibility Index (FSI)
Tamilnadu, India[15] Rainfall, Altitude, Slope Angle, Drainage Density,
Land-Use/Land Cover, Soil Drainage, Lithology,
Topographical Wetness Index)
2020 | Ayutthaya Island, Flood Hazard Index (Run-off, Road density, Daily | Flood Hazard Index (FHI)
Thailand [16] maximum rainfall, Slope, Watershed area, Land-use,
Drainage density, Past flood events, Elevation)
2021 | Kenconh District, Flood hazard Index (Slope, Elevation, The distance | Flood Hazard Index (FHI)
Jember Regency, from the river, Soil type, Topographic wetness Index,
Indonesia [17] Curvature)
2022 | Kota Belud Area, Flood Susceptibility Index (Drainage density, Drainage | Flood Susceptibility Index (FSI)
Sabah, Malaysia [18] proximity, Slope curvature, Land use, Elevation, Slope
angle, Soil type, Topographic wetness Index )
2022 | Yom River Basin, Flood Hazard Index (Average annual rainfall, Drainage | Flood Hazard index (FHI)
Northern Thailand [19] | density, Distance from drainage network, Soil water
infiltration, Land wuse, Elevation, Slope, Flow
accumulation
2022 | Bhutan in the Flood Vulnerability Index (Fatalities, Population, Loss, | Flood Vulnerability Index (FVI)
Himalayan region [20] | Infrastructure damages, Annual rainfall, Frequency of
events, Flood map)
2023 | Cheliff-Ghrib Flood Hazard index (Elevation, Slope, Drainage | Flood Risk Index (FRI) = Flood
watershed, Algeria density, Distance to river, Topographic wetness index, | Hazard Index (FHI) X Flood
[21] Modified normalized water index, Rainfall, | Vulnerability Index (FVI)
Normalized difference vegetation index, Lithology)
Flood Vulnerability Index (Total population,
Population density, Land use and land cover, Distance
to hospital, Distance to road)
2023 | Thamirabarani river Flood Susceptibility Index (Land use and land cover | Flood Susceptibility Index (FSI)
basin, Srivaikundam map, Drainage density map, Topographic wetness
region, Southern [22] index, Distance from river map, River length map,
slope map, Digital elevation map, Rainfall map)
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Year Stady Area Main Parameters Mapping of flood risks
2023 | Wadi Hanifah Flood Susceptibility Index (Distance to drainage, Flood Susceptibility Index (FSI)
Drainage Basin, Elevation, Land use/land cover, Runoff, Slope,

Riyadh Region, Saudi Curvature, Geology, Soil type, drainage density,

Arabia [23] Topographic wetness index)
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3.1.3 ANAIATU (Slope)
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3.1.4 M372U9UUD9AU (Soil permeability)
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3.1.5 Usuainelu (Average annual rainfall)
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3.1.6 WHNUINING1HIN (Repeated flood)
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Repeated flood 1/5 173 1/5 3 1/3 1
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Elevation 0.453 0.375 0.599 0.292 0.395 0.283 0.400
Land Use 0.151 0.125 0.067 0.125 0.237 0.173 0.146
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Parameters Elevation Land Use Slope Soil Average Repeated weight
Permeability annual flood
rainfall
Soil Permeability 0.065 0.041 0.028 0.041 0.026 0.019 0.037
Average annual 0.090 0.042 0.066 0.125 0.079 0.173 0.096
rainfall
Repeated flood 0.090 0.042 0.040 0.125 0.026 0.058 0.064
sum 1 1 1 1 1 1 1
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N 1 2 3 4 5 6 7 8 9 10

Random index (R.1.) 0 0.27 0.55 0.86 1.11 1.25 1.35 1.40 1.45 1.49
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>20 2
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>1550 10 0.096
rainfall
1500-1550 8
1450-1500 6
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Parameters Class Rating Weights
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