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Vanthone Phonnasane, Department Flooding is one of the most significant natural hazards affecting socio-

of Development and Water economic development, environmental sustainability, and public safety in the Lao

R M. t, Faculty of . . . . .
csources Management, Factly o People's Democratic Republic. The Huay Sompoy Sub-basin, located in Kaisone

Water Resources, National . . . . .

L Phomvihane City, Savannakhet Province, experiences frequent flooding due to
University of Laos ) ) o
prolonged rainfall, low-lying topography, and increasing hydrological variability.
This study aimed to analyze flood inundation areas and develop flood hazard maps
for the Huay Sompoy Sub-basin by integrating the Hydrologic Engineering
Center—River Analysis System (HEC-RAS) with Geographic Information Systems
(GIS). The hydraulic model was developed using Digital Elevation Model (DEM)

data, land-use information, soil characteristics, river cross-sections, and simulated
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Accepted: July 05, 2026 discharge data generated from the HEC-HMS model. Rainfall and hydrological

records collected between 2010, 2019 and 2024 were used for model calibration
and validation to ensure simulation reliability. The validated HEC-RAS model
was employed to simulate flood inundation events for representative flood years
and generate spatial flood hazard maps using ArcGIS. The results demonstrate
that the hydraulic model accurately reproduced flood characteristics and
successfully identified inundation extent, flood depth, and vulnerable areas within
the watershed. In 2019 was very high effect from flood as measure about 14.50
meter and cover about 2,776.25 ha. The flood maps reveal that low-lying
agricultural land, residential communities, and areas adjacent to the main river
channels are highly susceptible to flooding during high-flow events. The
integration of HEC-RAS and GIS proved to be an effective approach for
visualizing flood-prone areas and supporting flood risk assessment. The findings
provide valuable scientific information for disaster risk reduction, land-use
planning, infrastructure development, and sustainable watershed management in
the Huay Sompoy Sub-basin. Furthermore, the study offers a practical framework
for improving flood preparedness and strengthening climate change adaptation
strategies in Savannakhet Province and other flood-prone watersheds in the Lao
PDR.
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Max Rainfall Max Flow Flood Level
Year 3 Flood Area (ha) Flooded Village
(mm) (m’/s) (m)
2019 125.40 178.81 2,776.25 14.50 15
2011 97.20 168.44 2,581.62 13.75 13
2024 88.00 167.14 2,263.25 13.25 13
M0RYA 3. wﬂS’lﬁcﬁri’ljgﬁ?é?wmumu’ﬂumju (¥ NONISULUUAIRDY
. Range of parameter .
Method Parameter Unit Fitted Parameter
value
Loss Curve Number - 1-100 68.2
Muskingum X - 0-0.5 0.38
Routing X
Muskingum K hr 0.1 - 150 18.4
Initial Discharge m’/s 0 — 100,000 6.45
Baseflow
Recession Constance - 0-1 0.85
Transform | Lag Time min 0 — 3,000 385
MIER738 4: SundsunsugguRmgzniSnann Fu SyunuSeramcuuinsy
Statistic Index
No. List 2
R NSE
1 Calibration 0.706 0.686
2 Validation 0.704 0.684
Average 0.705 0.685
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