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Vu Gia - Thu Bon River Basin
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Quang Nam province problems

Water Problems/Disasters
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Temperature trend in Quang Nam province
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Rainfall trend in Quang Nam province
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Obijectives

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

a )

To set up the online
To determine website support To support farmer
vulnerability flood T in vulnerability
area and peak hydro-meteorology flood area by SMS
flooding in Vu Gia e e message
watershed

- J . J
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Data Collection

Types of data Sources of data
e Topography e Department of Natural Resources and
e Landuse Environment of Quang Nam
e Soil e Participatory Rural Appraisal
e Weather (rainfall, e The Middle-Middle Region Hydro-
temperature, humidity, Meteorological Centre
..) e Automatic Weather Stations
e Hydrology (water e The Middle-Middle Region Hydro-
discharge, water level, Meteorological Centre
..)
e Socio-economic e Participatory Rural Appraisal techniques

6/2/2016 Nguyen Kim Loi 9



.&SWAT

Model Philosophy

® Readily available input —
Physically based

® Computer efficient
® Comprehensive — Process Interactions
® Simulate Management
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Precipit

Q Digital Elevation Data

Q Land use /Land cover
map

O Soil classification map

0 Reservoir O Crop calendar
characteristics
O Release data




Maximum / Minimum Temperatur
Solar radiation

Wind speed

Relative humidity

Rainfall

Evaporation

including the locations of stations)

Q River flow for calibrating the model
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SWAT model

Input Data Processing and Display

&

* &,x " '
2 Watershed Delineation SWAT
Databases

HRU Definition

Editing
Calibration

Validation

\

\Weathe Output




Materials

e 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
hydrology data collector

Meteorology
collector

The collector center

meteorology &

Temperature
sensor

Functions:

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

3. Automatically data processing

Humidity
sensor

Rainfall
sensor
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Methodology

* Designing the real-time meteorology &
hydrology data collector

Hydrology
collector

The collector center

$ {

GSM/3G
<>
SMS PW Water

discharge
sensor

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

Water level
sensor
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DSS for Real-time Flood Warning Module Flood
Warning (MFW)
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Coupling/ automatic processing models

Output (flow, water Output (water level
level / reach) Input / cross section) Input  Output(flood area,

Input duration, depth)

@Y

WEATHER
STATIONS

iing (flow, water
level)

DATABASE Updating (flood area,

duration, depth)



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

WEATHER
STATIONS

DATABASE
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Results
* Flood Vulnerability Area in Vu Gia — Thu Bon Watershed

BAN DO PHAN PHAN CAP TON THUONG LU LUU VIPC SONG VU GIA-THU BON

Chu thich
[ ] Ranh giéi huyén

Phan cap ton thwong lii
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- Trung binh
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- Rét cao
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Results

e Real-time meteoro-hydrology data collecting
e 20 Meteorelogical Stations

Danh sach tram khi turgng

M3 sd tram Tén tram Huyén \ Deus

KT_01 X3 Son Vién Néng Son J

KT_02 3 Qué Phude Néng Son AT «JJJQ;’
KT_03 #3 Tra Giang Bac Tra My

KT_04 %3 Tra Bdc Bac Tra My

KT 05 UBND huyén Tién Phwrde  Tién Phurdc by

KT 06 x*3 Tién An Tién Phurére

KT 07 %3 Tién Chéu Tién Phurére

KT 08 x3 Hiép Hoa Hiép Brc 1Dan

KT_08 #3 Qué Tho Hiép Birc i«

KT_10 x3 Pai Hoa Bai Léc

KT_11 #3 Bai Bing Bai Ldc

KT_12 %3 Pai Son Pai Lac

KT_13 UBND huyén Phudc Son  Phudc Son Banjia
KT 14 %3 Phurde Chanh Phurdre Son

KT_15 xa Phurde Higp Phuroe Son

KT_16 UBMND Huyén Béng Giang Bong Giang

KT_17 %3 Ba Bidng Giang

KT_18 xa S6ng Kon Bidng Giang Tala

KT 18 *3 M3 Cooih Biéng Giang Vang%T at

KT_20 UBND Huyén Nam Giang ~ Nam Giang |ED°}L‘L;}$§?E"
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Results
* Real-time meteoro-hydrology data collecting
e 20 Meteorelogical Stations

Dé tai cdp Qube Gia
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Results

* Real-time meteoro-hydrology data collecting

* 5 Hydrological Stations

' Danh sach tram thiy van
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Results

* Real-time meteoro-hydrology data collecting
* 5 Hydrological Stations

04/09J 2015
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Results
* Set-up, Calibration, Validation SWAT Model
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Results
 Set-up, Calibration, Validation SWAT Model

Hiéu chinh Iwu lweng dong chay tai Thanh My (1995- 2004)
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Results

 Set-up, Calibration, Validation SWAT Model
Kiém dinh lwu lwong dong chay tai Nong Son (2005- 2014)

3
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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

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

anh My
anh My

“Wéng San ,
., Méng Son

B8 sdu ngap (m) ' Flooding (3/11)
mo-1
]1-2 Dia
-3
B:-5
m5-15

anh My
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Results

* Module cung cap théng tin du bdo, canh bao I{
Updated List of End user (District, Province level) Updated List of Farmer (F|OOd Areas)
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Results
* WebGIS http://vetb.hcmuaf.edu.vn/
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Results
* WebGIS http://vetb.hcmuaf.edu.vn/
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Results
* WebGIS http://vetb.hcmuaf.edu.vn/

- Muwc nwoc, ngap lut

Lop ban d6 #¥Mwa [ Nhiétdo ' Déam fp _Gi6
35 Ban db nén y
H (] Google

# [JL| Tinh Qudng Nam A Do |,
S 0.0 00 Kr_1Em

Da MNang  East Vietay

== | Mang lwi tram khi trerng 0.0

'—

# 10 | Bai KTTY Trung Trung BS
ST B tai KC.01.24 11-15

Lot

Lan

|#*| Tram khi twrorng 0.0

230 86 liéu KT theo théi gian thre

= =31 Tén sust 30 phit 2016-1-15 6:55 Ba

. Ban Dan 0.0 0.0 0.0 0.0 l;_l}q‘:',

|| Lwerng mwa 30 phit (mm) i
. Nouk 0.0 6.9 0.0 -3
23091 Thn suft ngay 2016-01-14 . ; : :

!!’ETéng [wgeng miwea ngay (mm)
/% -99: Mo data
[0-05] Khéng mus
(05 -10]: Mua nhd | 7.1
{10 - 25]: Mua rao ' ] - 0.4
(25 - 500 Mug vira T . s ;
; Khu Bdo tén
[0 [50- 100 Muato
B i100- 200 Meard't to Vang T3
W = 200: Mua dic bidt to Dong Amphan {ﬁ

Ban Tia

i Thién nhieg I
TaLal Nagoc Li '

34

- National
Big-Diversity.



Results
* WebGIS http://vgtb.hcmuaf.edu.vn/

* 5min, 30 min, day
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Results
* WebGIS http://vetb.hcmuaf.edu.vn/
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Results

* WebGIS http://vetb.hcmuaf.edu.vn/

e Real-time Flooding Mapping (05 min, 30 min)
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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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