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Chi River Basin
Model simulations

Æ Area = 49,477 km2
Discussions

Æ Population = 6.9 million people
Æ Main system: Chi River, 765 km river length

Conclusions

Æ Sub-basins: 20
Æ Land use: 60% (30,000 km2) = agricultural land

Recommendations

Æ Precipitation: 1,200 mm/year
Æ Potential evaporation: 1,290 mm/year
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Study area: Lower Nam Pong River Basin
Problem definition

Selection as a test area:
Objectives

Model setup

Model simulations

Discussions

Conclusions

Æ based on the availability
of input data
Æ results will be applied
& provide benefit to the
whole Chi River Basin
at later stage
Area descriptions:
Æ Area = 2,386 km2
Æ Land use: 77% (1,837 km2) = Agricultural land (Paddy field)
Æ Multi-purpose dam: Ubon Ratana Dam

Recommendations

Æ Major flood events: 1978 entire Chi River Basin
1980 in the Lower Nam Pong River Basin
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General features: Ubon Ratana dam
Problem definition

Ubon Ratana Dam

Purposes: Flood control
Irrigation

Objectives

Water supply
Electricity generation

Model setup

Fishery
Recreation

Model simulations

Discussions

Dam:

Height = 36.1 m

Conclusions

Reservoir: Retention level = 182 m+MSL
Average annual inflow = 2,264 MCM

Recommendations

Normal Surface Area = 401.2 km2
(From: Electricity Generating Authority of Thailand (EGAT), 1997)

Introduction

Problem definition

Problem definition

Previous flood: Flood in 2001, precipitation = 315 mm/3 day
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Discussions

Causes of floods:
• High intensity precipitation:
Æ Flash floods from the upstream
Æ Stagnant & urban floods at the downstream
• Topography:
Æ Mountainous area at the upstream

Conclusions

Recommendations

Æ Flat area at the downstream
• Land use changes:
Æ Forest Æ Agricultural & Urban areas
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Objectives of the study

Problem definition

Objectives

Model setup

‘To perform a preliminary assessment of the impact of
the present land use pattern on flood processes under
extreme flood events’
Based on:
on

Model simulations

SWAT Æ Discharges of the tributaries
Discussions

Conclusions

Recommendations

1D/2D SOBEK
Æ Simulate the floodplain inundation
processes
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Recommendations

• Hydrologic model (SWAT) Æ calculate a tributary inflow at all
the selected points on the river system.
• Hydraulic model (1D/2D SOBEK) Æ simulate the flow of
water through a river channel network & create flood inundation
extents.
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Model setup
Relationship between SWAT & 1D/2D SOBEK, & the physical aspects
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SWAT simulations

Problem definition

Calibration results
Objectives

Model setup
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E.22A

Discussions

Conclusions

Æ Calibration period: 1/1983 - 12/1984
Æ Calibration accuracy:

Recommendations

1D/2D SOBEK simulations
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SWAT

Discharge at outlets
of sub-basins

1D/2D SOBEK

Simulations flood events under:
Æ normal flow conditions

Model setup

Model simulations

Discussions

Conclusions

Recommendations

Æ extreme flood conditions
Qpeak = 6,400 m3/s (1978 flood)

Flood propagation
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1D/2D SOBEK simulations
Extreme flood conditions Æ Maximum flood depth > 2.3 m

Problem definition

Objectives

Model setup

Model simulations

Discussions

Conclusions

Identify potentially affected areas Æ Agricultural & Urban areas
Recommendations

Define hazard levels:
Æ Flood depth > 0.1 m. = High hazard level
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1D/2D SOBEK simulations
Æ Potentially area affected by flooding for each land use types
(agricultural & urban areas)
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Recommendations

1D/2D SOBEK simulations
Æ Accumulated potentially area affected by flooding compared
with the water depth for each land use types

Discussions

Introduction

• SWAT:
Problem definition

Objectives

Æ calculate the tributary inflow to the Nam Pong River.
Æ calibration results, SWAT is able to simulate the discharge reasonably.

Model setup

Æ further calibration effort for longer period & model validation are required
to obtain more accurate/reliable results.

Model simulations

• 1D/2D SOBEK:
Æ predict flooding behaviour in river system for extreme flood conditions.

Discussions

Æ assessment of flood simulation under extreme flood 1978, & preliminary
investigation of potentially affected areas (agricultural & urban areas).
areas)
Conclusions

Æ inundation depth = 0.1 m is arbitrarily set as lower limit for high hazards.
hazards
Recommendations

Æ agricultural & urban areas are flooded = 13.9% of total Lower Nam Pong
River Basin, with a maximum water depth > 2.3 m.
m
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Problem definition

Conclusions
• The methodology used for preliminary assessment of current land use pattern
on flood processes Æ Numerical modelling for extreme flood event.

Objectives

• Coupling SWAT & 1D/2D SOBEK is being developed Æ better modelling
of the physical behaviour & processes.
Model setup

• 1D/2D SOBEK :
Model simulations

Discussions

Conclusions

Recommendations

Æ extreme discharge conditions,
conditions 17.3 km2 & 315.2 km2 (0.7% & 13.2% of
the Lower Nam Pong River Basin) Æ inundated area + high hazard levels for
urban & agricultural areas + water depth > 2.3 m.
m
• 1D/2D SOBEK is found capable of simulating flood events under
normal/extreme flood conditions & delivering reliable results. Moreover:
Æ provide maximum inundation level Æ determine damage at risk location.
Æ Necessary mitigation measures can be implemented by analysing model
results in further detail Æ conventional flood defences in the Chi River Basin.
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Future study will consider:
• Coupling simulation modules Æ improve for different flood magnitudes.
• Implementation of the integrated modelling framework for flood
management considering land use changes in the Chi River Basin.
• Mitigation options Æ target to respond to hydraulic constraints of
floodplain Æ better understanding of flood phenomena & more accurate
predictions of scenarios & better planning.
• Results of a comparison between calculated flood maps & flood maps
based on satellite images should be taken into consideration Æ to calibrate
& validate the model predictions.
• Possible land use change scenarios should be built Æ to assess the
impacts of land use change on hydrological regime of the Chi River Basin.

Recommendations

• Appropriate approaches for flood mitigation in view of structural & nonstructural measures should be investigated.
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