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Vu Gia - Thu Bon River Basin

KON TUM

LVS Vu Gia -
Thu Bồn

S = 10.350 km2

3 tỉnh thành: Kon Tum + Quảng 
Nam + TP Đà Nẵng

LVS Cu Đê

LVS Sê San

Wbq = 20,1 tỷ m3, Qbq = 400 m3/s

Phân phối Q (m3/s):
Qlũ= 309 - 778 > Qkiệt= 60 - 130
QNông Sơn (TB) > QThành Mỹ (VG)
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Quang Nam province problems
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Economic Growth Needs
(hydropower construction, 

road building, deforestation)

Land Use Change/Planning

High Growth Population, 
Social Complex

Water Problems/Disasters
(landslide, drought, flash flood, 

etc)



Source: SEA-START 
Center, RCCC-NLU, 
Dragon Inst.

Temperature trend in Quang Nam province



Source: SEA-START 
Center, RCCC-NLU, 
Dragon Inst.

Rainfall trend in Quang Nam province



Objectives

To develop Spatial Decision Support System (SDSS) for 
Real – time Flood Warning in Vu Gia – Thu Bon River 

Basin for supporting farmers who live in downstream Vu 
Gia – Thu Bon River Basin using SWAT and HEC-RAS 

Model

To determine 
vulnerability flood 

area and peak 
flooding in Vu Gia 

watershed

To set up the online 
website support 

information about 
hydro-meteorology 

at real-time

To support farmer 
in vulnerability 

flood area by SMS 
message
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Data Collection

Types of data Sources of data
• Topography
• Land use
• Soil

• Department of Natural Resources and 
Environment of Quang Nam

• Participatory Rural Appraisal

• Weather (rainfall, 
temperature, humidity, 
…)

• The Middle-Middle Region Hydro-
Meteorological Centre

• Automatic Weather Stations

• Hydrology (water 
discharge, water level, 
…)

• The Middle-Middle Region Hydro-
Meteorological Centre

• Socio-economic • Participatory Rural Appraisal techniques



 Readily available input –
Physically based

 Computer efficient
 Comprehensive – Process Interactions
 Simulate Management

Model Philosophy



SWAT

Spatial DataSpatial Data

 Digital Elevation DataDigital Elevation Data
 Land use /Land cover Land use /Land cover 

mapmap
 Soil classification mapSoil classification map

Precipit
ation

Infiltrat
ion

Evaporatio
n and 
transpiratio
n

Run 
off to 
stream
s

Retur
n 
flows

Losses to 
deep 
groundwa
ter

Generate
d stream 
flow

Data required to setData required to set--up SWAT Modelup SWAT Model

Reservoir DataReservoir Data
 Reservoir Reservoir 

characteristicscharacteristics
 Release dataRelease data

Crop DataCrop Data
 Crop calendarCrop calendar



Weather DataWeather Data

 Maximum / Minimum TemperatureMaximum / Minimum Temperature
 Solar radiationSolar radiation
 Wind speedWind speed
 Relative humidityRelative humidity
 RainfallRainfall
 EvaporationEvaporation
(including the locations of stations)(including the locations of stations)

Hydrological DataHydrological Data

 River flow for calibrating the modelRiver flow for calibrating the model

Precipit
ation

Infiltrat
ion

Evaporatio
n and 
transpiratio
n

Run 
off to 
stream
s

Retur
n 
flows

Losses to 
deep 
groundwa
ter

Generate
d stream 
flow

Data required to setData required to set--up SWAT Modelup SWAT Model
Time Series DataTime Series Data



SWAT model

SWAT 
Databases

Parameterization

SWAT 
Model

Editing
Calibration

Validation

Output

DEM

Hydrography

Land Use

Soils

Weather

Watershed Delineation

HRU Definition
Run

Weather Stations

Input Data Processing and Display



Materials

• Server:
• Database Server
• WebGIS Server

• Real – time Collecting Meterology and Hydrology Data
• 20 Meterological Stations
• 5 Hydrological Stations

• Software:
• Visual Studio .NET
• PostgreSQL/PostGIS, Microsoft SQL
• Source code by VisualSVN Windows Server
• ArcGIS Desktop, ArcSWAT, VizSWAT, SWAT-CUP, HEC-RAS
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Methodology

• Designing the real-time meteorology &
hydrology data collector

Functions:
1. Collect temperature, rainfall, humidity
2. Transmit data to server by GSM/3G
3. Automatically data processing

GSM/3G 
SMS

The collector center

PW

Rainfall 
sensor

Temperature 
sensor

Humidity 
sensor

Meteorology
collector



Methodology

• Designing the real-time meteorology &
hydrology data collector

Functions:
1. Collecting water discharge, water level data
2. Transmit data to server by GSM/3G
3. Automatically data processing

Hydrology
collector

GSM/3G 
SMS

The collector center

PW
Water 

discharge 
sensor

Water level 
sensor
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DSS for Real-time Flood Warning

Meteoro-hydrology 
Observation Network

Telecom

Database Magt 
System (DMS)

Flood Forcasting 
Model (FFM)

Module Flood 
Warning (MFW)

Website/Mobile 

End users



TEXT 
FILES

DATABASE

Input

Run

Output (flow, water 
level / reach)

Updating (flow, water 
level)

Run

Input
Output (water level 

/ cross section)

Updating (water 
level)

Input Output (flood area, 
duration, depth)

Run
Flood 
map

Updating (flood area, 
duration, depth)

Coupling/ automatic processing models



Integrated Text files (SWAT) vs. Database (HEC-
RAS)

Extracting/ Updating



Results
• Flood Vulnerability Area in Vu Gia – Thu Bon Watershed
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Results
• Real–time meteoro-hydrology data collecting

• 20 Meteorelogical Stations
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Results
• Real–time meteoro-hydrology data collecting

• 20 Meteorelogical Stations
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Results
• Real–time meteoro-hydrology data collecting

• 5 Hydrological Stations
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Results
• Real–time meteoro-hydrology data collecting

• 5 Hydrological Stations
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Results
• Set-up, Calibration, Validation SWAT Model
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Results
• Set-up, Calibration, Validation SWAT Model
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Results
• Set-up, Calibration, Validation SWAT Model
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Results
• Set-up, Calibration, Validation SWAT Model
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Results
• Integrated Automatic SWAT and HEC-RAS for Flood Warning
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Flooding (3/11)

Flooding (1/11)Flooding (14/10)



Results
• Module cung cấp thông tin dự báo, cảnh báo lũ
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Updated List of End user (District, Province level)

SMS

Updated List of Farmer (Flood Areas)

SMS Recording



Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
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Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
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Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
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Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
• 5 min, 30 min, day

35



Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
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Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
• Real-time Flooding Mapping (05 min, 30 min)
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Results
• WebGIS http://vgtb.hcmuaf.edu.vn/
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Results
• WebGIS http://vgtb.hcmuaf.edu.vn/admin/
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Training and Transfer 
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Conclusions
• This research is just the first step applied SWAT and HEC-RAS model in Vu Gia – Thu

Bon watershed. The SWAT and HEC-RAS model performed well in simulating the
general trend of surface runoff at watershed over time for secondly, hourly, daily,
monthly time intervals. This paper provides an insight of how the HEC-RAS model
can be a useful tool for providing important information about river flow
fluctuations affected by extreme rainfall events. Future studies are needed to
evaluate with more detail each land management practice. Work is still in progress
to improve SWAT and HEC-RAS data bases to Vu Gia – Thu Bon watershed, Quang
Nam province, Vietnam - tropical conditions.
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