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IN DONG THAP MUOI REGION, MEKONG RIVER DELTA
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Abstract: Dong Thap Muoi region is a lowerest part of Mekong Delta in Vietnam, flood is annual
occured during wet season, and its impat is causes a large inundation area in this region every
year. Moreover, in context of sea level rise impacts lead to flood water levels and flood inundation
time is more increase, the flood drainage is also more difficult. These problems are to influence on
water resources, environment, ecosystems, socio-economic activities of people, and especially
impacted directly to agricultural production. Therefore, purpose of study is to assess the change
flood water levels and flood inundation time in Dong Thap Muoi region under impact of sea level
rising of 20cm and 50cm scenarios. The results of study could be useful to forecast of water level
floods change and inundation time, which can help the manager to proposal of flood control
solutions in order to mitigate the flood damage and to exploit the flood benefits as well as satisfy

immediate and long-term requirements in flood management in Dong Thap Muoi region.
Keywords: Flood inundation, sea level rise, tide, scenarios, Dong Thap Muoi region.

1. INTRODUCTION

Dong Thap Muoi region is a large area in the
northern part of Mekong Delta, is flooded
annually when the water level in the main
channels rises above the river, canal banks.
Flooding has serious negative impacts on
production and livelihood of the people.
Therefore, over the last 20 years, the
Government of Vietnam has put more
investments in programs in Mekong river Delta
in general and Dong Thap Muoi in particulary
such as: Flood control programs have built
13.347 km of resident clusters for 314.133
households, 19.930km of flood control ring
dykes completely protecting 6.026 of field cells
of 3-crop paddy fields and 17,760km of flood
control ring dykes protecting 4,513 2-crop
paddy fields; salinity control programs and land
improvement programs; many policies to
support people living in flooded areas were
promptly issued. To solve the urgent needs of
inundation by flood and handle challenges of
climate change, the Government of Vietnam has
approved many planning projects such as
Mekong Delta Master Planning in the context of
climate change and sea level rise by 2020 and
vision towards 2050 (the Government of

! Division of Water Resources Engineering, Thuy Loi
University, Vietnam

Vietnam, 2012). Mekong Delta Master Plan
with technical support from Dutch specialists
(DGMIEP, 2013). The Irrigation Planning for
flood prevention in CanTho city, Vinh Long and
Ca Mau provinces has been approved, with a
total protected area of 66.800ha, divided into 39
compartments, protected by 500km of dikes and
serviced by 47 drainage pumping stations
(Mard, 2013), Irrigation plan for Dong Thap
Muoi region includes of Long An, Dong Thap
and Tien Giang provinces which also have been
approved to solve the inundation by flood.
Recent, there were many researches considering
for impacts assessment of climate change on rice
productivity in Dong Thap Muoi region (Thanh
et al., 2012), or flood control alternatives (Quan,
2006), Adaptation to climate change in the
countries of the Lower Mekong Basin (Mekong
River Commission, 2009), Flood Damage
Assessment in the Mekong River Delta, Vietnam
(Ngoc, 2003). However, in context of sea level
rise impacts lead to flood water levels and flood
inundation time is more increase, the flood
drainage is also more difficult. Therefore,
objective of study is to investigate and assess the
change flood water levels and flood inundation
time in Dong Thap Muoi region under impact of
sea level rising scenarios, which is not only to
provide imformation of water level floods
change and inundation time but also to help
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managers to proposal of flood control solutions
in order to mitigate the flood damage and to
exploit the flood benefits as well as satisfy
immediate and long-term requirements in flood
management in region.

2. STUDY AREA

The Dong Thap Muoi region is a part of Viet
Nam Mekong Delt, it includes of Long An,
Dong Thap and Tien Giang provinces with area
0f 697.000 ha as shown in figer 2.1.

9 Rainfall Vinh Hung  West Vam Co
10 Rainfall Tan An West Vam Co
11 Discharge Kratie MeKong

12 Discharge Bien Ho Tolesap

13 Discharge East Vam Co East Vam Co
14 Discharge West Vam Co West Vam Co
15 Tidal Vam Kenh Tien river

16 Tidal Binh Dai Ham Luong
17 Tidal Ben Trai Co Chien
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Figure 2.1. Location of study area

This region is characterized by dense canals
and flooded every year in the wet season.

3. MATERIALS AND METHODS

In this study, the Mike 11 model was used to
simulate floods water level on rivers systems
and canal network in Dong Thap Muoi region
under scenarios. And the all available hydrological
data in the study area are collected and shown in
the table 3.1 below and location of all station is
described in figure 3.1-3.2 below.

Table 3.1. The data collection of stations

in study area

No. Observed Station River location
data

1  Water level Tan Chau Tien River

2 Water level Cho Moi Tien River

3 Water level Cao Lanh Tien River

4 Water level My Thuan Tien River

5 Water level My Tho Tien River

6 Water level Moc Hoa West Vam Co
7 Water level Kien Binh Lagrange

8 Water level Hung Thanh  Dong Tien
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Particular, the hydraulic calculation scenarios,
and river networks for hydraulic calculation by
Mike 11 model as given figures below. These
main scenarios are mentioned below for review
and comparison such as: (i) The under
corresponding with scenarios of sea level rise
(SLR) as 20 cm and 50cm.

— DTMOI1: With the current state in 2011
(terrain in 2011 + upstream data of boundaries
condition + sea tidal data boundaries condition
of 2000 + No sea level rise)

— DTMO2: With the current state in 2011
and sea level rise of 20cm scenario (terrain in
2011 + upstream data of boundaries condition +
tidal data boundaries condition of 2000 + sea
level rise of 20cm)

— DTMO3: With the current state in 2011
and sea level rise of 20cm scenario (terrain in
2011 + upstream data of boundaries condition +
tidal data boundaries condition of 2000 + sea
level rise of 50cm)

The illustrate river systems of hydraulic
calculated by Mike 11 model as shown below.
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Figure 3.1. The illustrate river systems
of hydraulic calculated by Mike 11 model
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Figure 3.2. The station locations on rivers and fields of study area

4. RESULTS AND DISCUSSIONS

4.1 Results model calibrated and validated

Compared results between observed and
simulated for calibrated of flood 2000 at Tan

Chau and My Thuan stations as shown in
figures 4.1-4.2 and validated of flood 2011 at
Tan Chau and My Thuan station. as given in
figures of 4.3-4.4:

1 mues iml Duang qua trinh Mus NUoG Mo phong va thus do tai Tan Chau nam 2000

— Mg
Thuz de

T0-B-20G0  20-E-Z000  30-B-2000  -S-2000

1952000

20-0-2000  Co0eZOR0 1S-10-2000 26-10-2000

Figure 4.1. Water level for Observed and Simulated at Tan Chau in flood 2000

Muc ruoG (m)

Duong gua trinh muc nuac tinh toan va thuc da tai My Thuan nam 2000

30-8-2000

20-8-2000

10-8-2000 9.9.2000

19.9-2000 29-9.2000 9.10-2000 19-10.2000

Figure 4.2. Water level for Observed and Simulated at My Thuan in flood 2000
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Figure 4.3. Water level for Observed and Simulated at Tan Chau in flood 2011
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Figure 4.4. Water level for Observed and Simulated at My Thuan in flood 2011

Based on the results of calibration and
verification showed that: Water level of simulated
match with observed of both vibration
amplitude of tide and the absolute value. The
difference between the actual measured data and
simulated results from about 3-5 cm. the results
can show that the database to simulate the
hydraulic factors in the study of acceptable
reliability.  Hydraulic model Mikel1HD
compatible with Dong Thap Muoi region, and
given the simulation results of stability and
reliability, proper description of the dynamics of
the flow in the region. Therefore, these results
are trusted enough models to apply simulation
of hydraulic elements on the network the river,
channels and forecast of the influence under
scenarios of sea level rise.

4.2 Results on water levels flood under sea
level rise scenarios

The results of max water level along in the
river at some locations during flood time from
08, Nov to 10, Dec 2011 according to the sea
level rise (SLR) 20cm (DTMO02) scenario and
50cm scenario (DTMO03) which is compared the

scenario DTMO1 (without SLR). (i) The results
showed that under of sea level rise of 20cm
scenario is the max water level more increase on
Tien river, specific the water level increase of
15cm at My Thuan (near sea), and 8cm at Hong
Ngu (upstream near Tan Chau station). The
flood water levels on the Tan Thanh-Lo Gach
river is 2cm while flood water levels at field
locations in Dong Thap Muoi region is increase
3cm at Hung Thanh, 9cm at Kien Binh.

(i1) Under sea level rise of 50cm scenario is
the water level more increase on Tien river,
specific the water level increase of 38cm at My
Thuan (near sea), at increased 50cm in the
estuaries (sea), and 10cm at Hong Ngu
(upstream near Tan Chau station). The flood
water levels on the Tan Thanh-Lo Gach river
through is 10cm while flood water levels at field
locations in Dong Thap Muoi region is increase
10cm at Hung Thanh, 15c¢m at Kien Binh, and
15cm at Dong Tien; increase 10cm at Vam Nao,
Highest water level in the field increase 13cm in
My An, and 16cm in My Phuoc Tay. The sults
shown in figures 4.5 - 4.6 below.
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Figure 4.5. Max water level along Tien river from border to the sea in

the calculation scenarios

as no SLR, SLR20cm, and SLR50cm

Pwoéng mwe nwédc I&n nhat doc kénh Tan Thanh - Lo Gach tir kénh 2/9 dén Long Khét theo
cac kich ban tinh toan
6.50
6.00 Jpi<enh 2/o cai Bat
| kénh 28
550 —— il i oK
== ! |
5.00 l
4.50
S
——— | |
g o0 | i S S =
< — |
§ 3.50 —
= Sa Rai l
3.00
é- K. Théng Nhat cdi cai
2.50
2.00
1.50
1.00
0.50
0.00
= s = = = = = = = = = =
8 =1 8 8 8 8 8 8 8 =1 8 8
3 5 S 3 = 3 =1 3 =3 I3 = I3
e e & g 8 8 < < 2 8
Khoang cach (km)

Figure 4.6. Max water level along Tan Thanh — Lo Gach canal from 2/9 canal to Long Khot canal
under senarios as no SLR, SLR20cm, and SLR50cm

4.3 Calculation results about flooding time
The results of the flooded/inundated time
showed that flood inundation time with sea level
rise increased longer than without sea level rise,
particular inundation time at the end of Hong

Ngu river is increase of 3 days and at Kien Binh
station is increase of 7days with sea level rise
50cm scenario compared without sea level rise
for drainage time in Dong Thap Muoi region as
shown in figures 4.7 - 4.8 below.
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Figure 4.7. Hourly water level at the end of Hong Ngu canal under SLR 20cm scenario
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Figure 4.8. Hourly water level at the end of Kien Binh location under SLR 50cm scenario

V. CONCLUSIONS

In the context of challenges from the
upstream, from the sea level rise, The results of
this study showed that under compared to
scenarios as DTM02 and DTMO03 with DTMO1:
the max water level increase in the beginning of
rivers as Tien river, Hong Ngu river and Tan
Thanh-LoGach river, water level gradually
increase in upstream and significantly increase
in downstream, in particularly as (i) under of sea
level rise of 20cm scenario is increase of 14cm
at My Thuan (near sea), and 5cm at Hong Ngu
(upstream near Tan Chau station). The flood
water levels on the Tan Thanh-Lo Gach river is
2cm while flood water levels at field locations
in Dong Thap Muoi region is increase 3cm at
Hung Thanh, 9cm at Kien Binh. (ii) Under sea
level rise of 50cm scenario is increase of 38cm
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Tém tit:
TAC PONG CUA NUGC BIEN DANG PEN MUC NUGC LU
TRONG VUNG PONG THAP MUOIL, PONG BANG SONG CUU LONG

Viing Pong Thdap Muwoi la mét phan triing thdp ciia dong bang Ciru Long, noi day lii lut xay ra
hang nam trong mua mua li, tic dong cua lii da gdy ra tinh trang ngdp lut trén dién tich lon
trong khu viee. Hon nita, trong boi canh tic dong ciia mwc nwée bién ddang dan dén mye miede i
va thoi gian ngdp lut ciing ngay cang tang thém, viéc tiéu thodat nwoc li dam ciing ngay cang kho
khan. Nhitng tac dong nay da anh hwong dén viéc quan 1y tai nguyén mede, méi truong, hé sinh
thdi, va cac hoat dong kinh té xa hoi trong vung, va ddac biét la dnh huwong da tac dong truc tiép
dén san xudt néng nghiép cia ngwoi dan noi day. Do d6, muc dich chinh ciia nghién ciru la danh
gid bién doi mikc muede lii va thoi gian ngdp ngdp lut dwéi tac dong ciia myec mede bién dang ing
V6i cdc kich ban 20cm va 50cm. Két qua ciia nghién civu di cung cdp va dir bdo bién doi muc
nude i va thoi gian ngdp lut trong boi canh nwée bién ddng, dé tir do giip cac nha quan 1y dua
ra gidi phdp kiém sodt lii nham giam thiéu thiét hai do lii lut gdy ra, dong thoi dé khai thac cdac
loi ich ciia li ciing nhiwe dap g yéu cau trong quan 1y va kiém soat i hién tai va ldu dai trong
twong lai cho ving Pong Thap Mo

Cac tir khoa: Ngap 11, nude bién dang, triéu, kich ban, ving Déng Thap Muoi.
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