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The objectives of the demonstration project 
in Viet Nam, funded under the Mekong River 
Commission’s (MRC) Climate Change and 
Adaptation Initiative (CCAI), were to: 

•	 raise	awareness	and	knowledge	of	climate	
change among the local population 
and build capacity on climate change 
impacts and vulnerability assessment 
and adaptation planning for provincial 
and local governments and technical 
staff at the provincial level; 

•	 assist	 and	 support	 the	 Kien	 Giang’s	
provincial authority in developing the 
Action Plan to Respond to Climate 
Change under the National Target 
Programme (NTP) through exercises on 
climate change impacts and vulnerability 
assessment and adaptation planning at 
the provincial level; 

•	 conduct	 an	 assessment	 of	 potential	
climate change impacts on the 
livelihoods of the local population and 
organize a community-based climate 
change adaptation action plan, based on 
local knowledge in a selected location, 
the Binh Giang commune of Hon Dat 
district, in the Province of Kien Giang; 

•	 draw	 on	 lessons	 learnt	 from	 the	
demonstration project for further 
development of next steps of the CCAI. 

The project was implemented during August 
2010 and October 2011 by the National 
Project Team led by Viet Nam National 

Mekong Committee (VNMC). The cooperating 
organisations were: the Southern Institute for 
Water Resources Research, Kien Giang Provincial 
People’s Committee and its Departments – (i.e. 
the Departments of Natural Resources and 
the Environment, Planning and Investment, 
Agriculture and Rural Development) – the 
People’s Committees of Hon Dat district and 
Binh Giang commune. 

The project was completed and all outputs 
were achieved as planned. The main outcomes 
are summarised below.

All issues relevant to climate change were 
determined, baseline data were established 
and applied and technical support tools were 
compiled for an assessment of impact and 
vulnerability caused by climate change for 
Kien Giang province in different sectors and 
locations. The pilot project was implemented 
on preparing community-based climate 
change adaptation action plan for Binh Giang 
commune, Hon Dat district, Province of Kien 
Giang. 

•	 awareness	 has	 been	 increased,	
knowledge and information improved 
on climate change among the local 
communities and capacity strengthened 
of local authorities and technical 
staff in preparing the climate change 
adaptation action plan for the province 
under the National Target Programme to 
Respond to Climate Change (NTP-RCC or 
just NTP); capacity and knowledge have 
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been strengthened among important 
social organisations on current and 
future impacts of and vulnerability to 
climate change in Kien Giang province 
and in the selected pilot site. 

The climate change assessment in this project 
utilised the Decision Support Framework 
developed by MRC, which included: 

•	 a	 hydrological	 model	 for	 the	 basin,	
the Soil and Water Assessment Tool 
(SWAT), which predicts impacts of 
land management practices over 
long periods on water, sediment and 
agricultural chemical yields in large, 
complex watersheds with varying soils, 
land use and management conditions, 
and provides inputs for the integrated 
water quantity and quality simulation 
(IQQM) model;

•	 downscaled	 Global	 Climate	 Models	
using ECHAM4 provided by SEA START 
Regional Centre through Providing 
Regional Climates for Impacts Studies 
(PRECIS) Regional Climate Model, 
which provides long-term trends and 
predictions of climate conditions;

•	 a	basin	simulation	model,	 IQQM,	which	
characterizes flows through the river 
system; 

•	 hydrodynamic	 model	 (ISIS)	 and	
hydrometeorology data: daily rainfall; 
maximum and minimum temperature, 
solar, humidity, and wind speed at 510 

sub-basins in eight SWAT models upper 
of the Kratie, for the 64 sub-basin upper 
and around of Tonle Sap lake and 14 
stations in Cuu Long (Mekong) Delta 
included in the ISIS model.

Modelling and downscaling methods were 
used for climate change projections for 
the Mekong Basin and the Province of Kien 
Giang, based on data and previous studies 
of the Mekong River Commission Secretariat 
(MRCS). Climate impact assessments, GIS 
and mapping methods, and risk assessment 
were completed by analysing the impacts on 
and vulnerability of both natural and socio-
economic systems in Kien Giang province. 
Through consultation with stakeholders and 
experts, a pilot community-based adaptation 
focused on Binh Giang commune, Hon Dat 
District, Kien Giang province. The impact and 
risk assessment and consultation processes 
were then used to identify specific provincial 
options and response measures (structural 
and non-structural) to adapt to climate change 
impacts and proposed actions to address 
climate change under the National Target 
Programme to Respond to Climate Change 
(NTP-RCC).

The results of the project served as important 
input for Kien Giang province to prepare the 
provincial action plan on climate change 
adaptation. The project provided direct advice, 
with particular attention to the following 
issues:
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Overall impacts

The study showed that impacts of climate 
change and the rise in sea level on Kien Giang 
province will threaten the ecological and 
socio-economic environment in both short-
and long-term planning phases. At present, it 
is not likely that the provincial authority and 
the local population are capable of coping 
with these risks. However, in order to mitigate 
and adapt to these climate change-related 
impacts, decision-makers and planners of Kien 
Giang should apply a harmonized combination 
of structural and non-structural measures. 

Structural measures mainly consist the 
construction of a system of hydraulic works 
to control the quantity and quality of 
incoming and outgoing water in the area. 
Non-structural measures consist in: (i) raising 
awareness among and building capacity of the 
authorities, staff and the local populations; (ii) 
understanding the impacts and vulnerability 
of different sectors, locations and communities 
to focus on the priority actions; (iii) predicting/
forecasting and mitigating climate change- 
and disaster-related impacts and damages 
(including through early warning systems, 
both short- and long-term weather forecasts, 
proper information and communications to the 
mass media and the local population; and (iv) 
reorganizing and adapting production (e.g. by 
shifting the cultivation patterns/calendar and 
adopting new livelihood options and income 
sources). The harmonised combination of both 
structural and non-structural measures will 
help reduce investment and recovery costs, 
and improve the efficiency of adaptation 
actions. 

The important role of the key 
water resources structures in Kien 
Giang province 

•	 Key	 water	 resources	 structures	 in	 Kien	
Giang must be seen as fundamental for 
effective socio-economic development, 
climate change adaptation and disaster 
risk/damage reduction. 

•	 Proper	 construction,	 allocation	 and	
operation of suitable structures 
(hydraulic works) will increase fresh 
water storage during the dry season, 
contribute to preventing forest fires, 
stabilise production, reduce unused 
land, and ensure the livelihoods of local 
people. 

•	 Identification	 of	 the	 priority	 of	 key	
structures will help reduce vulnerability 
and risks of water shortage or flooding. 

•	 Proper	 use	 of	 water	 resources	 key	
structure (water flushing) will help 
significantly reduce acid sulphate soil 
and improve the flooding situation. 
A combination of water resources 
structures and new infrastructure (e.g. 
roads and new urban-rural areas) will 
help prevent and control damages in the 
areas prone to natural disasters through 
the natural disaster mitigation strategy. 

•	 Top	 priorities	 are	 strengthening/
upgrading the river/sea dykes and 
constructing new ones and checking 
the draining sluices and improving the 
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dykes, particularly the sea dyke systems, 
which were built long ago and had 
deteriorated over time. 

•	 There	is	a	need	to	study	hydrodynamics	
and sedimentation of river banks and 
coastlines, riverbank and coastal erosion, 
and the coping capacity of mangroves in 
the sea level rise context. Another priority 
is the protection and development of 
coastal protective forests to prevent 
saline water and waterlogging. 

At present, water demands are increasing and 
difficult to meet due to silted-up canals. Future 
planning should deal with canal dredging 
to increase the clean water supply and drain 
waste water, reclaiming soil, changing flow 
and restoring riverine flora to prevent land 
erosion. 

Social and economic measures

Social and economic can be very cost-effective 
and suitable for the local context:

•	 The	 population	 density	 of	 Kien	 Giang	
is unevenly distributed. Most of the 
population live along the rivers, canals, 
roads and coastline with modest houses, 
presenting a significant risk to the rural 
poor who will suffer from sea level 
rise, floods and drought, storm surge 
and other unexpected and worsening 
weather conditions. Proper planning 
and land use (e.g. avoid or ban the 
new constructions and development 

in the vulnerable areas) can reduce the 
negative impacts of climate change on 
the local population. 

•	 Water	 supply	 for	 the	 community	
and cultivation/production should 
be ensured, particularly considering 
population growth and potential 
industrial development in the province. 
Proper water resources management is 
necessary. Investment is needed for the 
construction of resettlement areas to 
meet socio-economic and cultural needs 
of the local population and infrastructure 
requirements such as electricity, roads, 
schools, health clinics and water supply/
treatment facilities. 

•	 Awareness	 must	 be	 raised	 among	
communities on climate change, 
including climate change into the school 
curricula. 

•	 Other	 social,	 financial	 and	 economic	
measures can increase resilience and 
minimize damages, e.g. agriculture and 
fisheries extension services, incentive or 
livelihood support to ethnic minorities 
(e.g. the Khmer people), micro-credits, 
etc. 

•	 Diversification	 of	 different	 economic	
components and livelihoods (e.g. eco-
tourism, services, small and medium-
sized enterprises, and the forestry 
potential) is needed. 
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Land use strategy 

•	 Investment	 in	 hydraulic	 works	 such	 as	
sluices, canal dredging, dyke and dam 
upgrading, storing fresh water, changing 
cropping patterns and structures, 
application of advanced science and 
technologies in production to improve 
acid sulphate soil and annual saline soil. 

•	 There	 should	 be	 plans	 to	 protect	 and	
develop natural resources and coastal 
mangrove forests. A forest protection 
ring should be established to ensure 
that the coastal land can help to prevent 
erosion and saline intrusion. 

•	 Reforestation	 and	 forest	 development	
should be provided with diversified 
species, ensuring well developed 
ecosystems. 

•	 Mangroves	 can	 be	 damaged	 by	 large	
storms such as Hurricane Linda in 
1997. The appearance of unexpected 
weather phenomena is more frequent. 
Increasing mangrove forests in highly 
vulnerable areas is important. If 
mangroves continue to be destroyed, 
there will be negative impacts on lives 
and production of human, reduced fish 
and shrimp production and increased 
saline intrusion. Therefore, the study of 
the importance of mangrove is essential 
to this area. 

Development of rural and urban 
infrastructure 

•	 Investment	 is	 needed	 in	 the	 transport	
system to promote socio-economic 
development, better serving people, 
enhancing adaptability and reducing 
climate change-related damages. 

•	 With	 a	dense	 river	 network,	 navigation	
transport plays a crucial role. Accordingly, 
fee collection for this route is necessary 
to facilitate the transport of goods to 
save time and increase efficiency. 

Natural disaster mitigation and 
prevention strategy 

Natural disaster mitigation and prevention 
are important supports to respond to urgent 
natural disaster issues: 

•	 Information	 and	 data	 collection	 tools	
should be developed, the capacity and 
efficiency of warning and forecasting 
natural disasters, as well as the 
communities’ prevention strategies of 
communities should be improved. 

•	 In	 addition	 to	 existing	 communication	
centres such as post offices at 
the provincial/district level, other 
communication centres in coastal 
districts/towns or in densely populated 
areas and military zones should be 
upgraded or built. 
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•	 Information/data	 collection	 and	
processing play an important role in 
climate change adaptation and damage 
mitigation. Reliable data will increase 
the accuracy and efficiency of forecast. 
Public servants or volunteers who work 
in the collection and processing of data 
from meteorology stations should be 
carefully selected and trained. 

This study provides some ideas for a water 
resources management strategy in Kien Giang 
province, which would include: 

- a comprehensive overflow of flow 
process in Kien Giang province, pro-
viding managers and planners with 
more insight on the development 
of socio-economic development 
strategy of Kien Giang province. 

- improved management of water 
resources demand based on prin-
ciples of sustainable development 
and IWRM in Kien Giang province 
to ensure suitable water utilisation; 

- enhancement of water supply and 
more effective water exploitation 
measures during the dry season, 
particularly structural measures. 

•	 The	 provision	 of	 information	 and	
data relating to socio-economic and 
environment conditions will help 
evaluate damages in different provinces 
caused by climate change. The main risks 
are the economic damages and loss due 
to flooding and sea level rise. 

•	 The	 above-mentioned	 issues	 provide	
initial guidance to complete the 
formulation of general development 
plan for Kien Giang province, with 
coordination and support from 
all stakeholders and supporting 
organisations. 

Follow-up action for adaptation in 
Bing Giang commune 

The project’s outputs provide support for Binh 
Giang commune to prepare and implement 
a pilot project to strengthen community 
resilience and diversify local livelihoods, such 
as early warning system, better community 
preparedness, production of straw mushrooms, 
biogas and use of new gas cookers, etc. This 
should include strengthening the knowledge 
of local people and capacity building for 
technicians at the district and commune levels 
on preparing and implementing a local action 
plan on climate change adaptation. 
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The countries of the Lower Mekong Basin (LMB) 
are recognised as among the most vulnerable 
countries to climate change in the world. Their 
economies, ecosystem sustainability and social 
harmony are at risk. National governments and 
international organizations working in this 
area are increasingly expressing their concern 
over climate change. The Climate Change and 
Adaptation Initiative (CCAI) is a programme 
of the Mekong River Commission (MRC) and 
a long-term initiative directly linked to the 
cycle of MRC’s Strategic Planning process. 
Its time frame for these phases is from 2011 
to 2025. The lead-up to the first full five-year 
phase involved a shorter intermediate phase, 
with an inception period in 2009 and time 
for establishing the partnerships, pilots and 
demonstrations in 2010.

CCAI resulted from a decision of the MRC 
Council at its 14th meeting in 2007, asking 
for development of a cooperative regional 
initiative to provide knowledge, tools and 
capacity building and other assistance to the 
Member Countries to better adapt to climate 
change. The MRC Joint Committee (JC) at its 
29th meeting on 25-27 March 2009 in Thailand 
endorsed the CCAI Concept and Framework. 
This made the development of various initial 
climate change adaptation activities possible, 
including the development of a long-term 
MRC CCAI programme based on an extensive 
in-country and regional consultation process 
to identify the current status of climate change 
and adaptation, the gaps and the priorities of 
the LMB countries.

The Framework of CCAI was prepared for the 

first two phases, the intermediate phase until 
the end of 2010 and the first five-year phase 
from 2011 to 2015. The two subsequent five-
year phases will be developed based on the 
implementation experiences. The Intermediate 
Phase was in line with the CCAI with the MRC 
strategic planning cycles of the MRC Strategic 
Plan 2011–2015.

This project was one of the four national 
demonstration projects on adaptation at the 
local level in the Member Countries. In 2009, 
after a national consultation process following 
CCAI selection criteria, Kien Giang province 
was selected to develop and implement 
the demonstration project on adaptation to 
climate change in Viet Nam. The project was 
implemented in 2010-2011 as a preliminary 
study on adaptation to climate change in the 
Mekong Delta of Viet Nam.

According to the World Bank (2007), Viet Nam 
is among the countries that are hardest hit 
by climate change and sea level rise. In the 
last 50 years, the annual average temperature 
of Viet Nam increased around 0.7°C and sea 
level around 20 cm. The El Niño and La Niña 
phenomena have seriously impacted Viet 
Nam. Climate change has caused natural 
disasters, in particular storms, floods, and 
droughts, to become increasingly severe 
and damaging. In the worse scenario (high 
emission), it is predicted that by 2100, the 
average temperature will increase by around 
3°C  and the average sea level by about 1 m . 
The Mekong and Red River Deltas are projected 
to be the most seriously inundated. With a sea 
level rise of 1 metre, around 10 percent of the 

1. BACKGROUND
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population would be directly affected and loss 
of GDP would be around 10 percent. Around 
40,000 km2 of the coastal deltas are inundated 
every year, in which more than 15,000 km2 
of the Mekong River Delta are completely 
inundated. If the sea level rises by 3 m, around 
25 percent of the population would be directly 
affected with a GDP loss of around 25 percent.

Kien Giang Province is located in the lowest 
area of the Mekong Basin, in the Long Xuyen 
quadrangle. Its tributaries and canal systems 
create an important network for transferring 
flood water from the Mekong River. Statistics 
from the last ten years show severe floods in 
three consecutive years, 2000-2002, including a 
historic flood record in 2000. In five consecutive 
years, there were average floods, two strong 
typhoons, 1,303 ha of salinity-intrusion 
affected area, 2,813 ha of submerged area 
(20049, and many forest fires. Since the early 
months of 2010, the salinity intrusion has been 
rising in the Cai Lon River. Nearly 50 percent of 
the rice fields of Rach Gia City, Ha Tien town, 
Chau Thanh, Hon Dat and Kien Luong districts 
also suffered from salinity intrusion in 2010. 
According to the Climate Change, Sea Level 
Rise Scenario for Viet Nam published by the 
Viet Nam Ministry of Natural Resources and 
Environment (MONRE), Kien Giang province 
is one of the most vulnerable areas to climate 
change; around 28.2 percent of the total area 
of the province will be submerged by 2100.

Climate change will have impacts on the 
natural and socio-economic systems of Kien 
Giang province, particularly on the unique 
ecosystems and biodiversity in coastal and 

tropical forests of the biosphere reserve areas 
and national parks. It will also impact on 
fisheries and agriculture, poverty reduction, 
and development of the Khmer ethnic minority 
livelihoods. 

Kien Giang Province was selected for the 
demonstration project at the Viet Nam 
National Meeting for the MRC Climate Change 
and Adaptation Initiative held on 2 October 
2009 in Ho Chi Minh City on the basis of the 
following:

•	 Kien	 Giang	 Province	 occupies	 an	
important if not crucial geo-political 
location in the Mekong Delta, being 
the most south-west province with a 
border to Cambodia. It already faces 
many problems that climate change is 
expected to exacerbate, such as storm 
disasters, flooding, saline intrusion and 
biodiversity degradation. The province 
has faced increasing climate-related 
disasters for  the last 22 years, 35 typhoon 
storms and their intensity and frequency 
has increased several times more than 
that of the previous period.

•	 Although	 marginally	 located,	 it	 is	
inevitably linked with the Mekong 
River upstream flow through a large 
system of canals and small tributary 
rivers. It shares transboundary problems 
with Cambodia such as flood and 
environmental pollution, which can also 
be exacerbated by climate change and 
development.
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•	 It	 has	 a	 rapidly	 developing	 and	 highly	
diverse economy with agriculture, 
fisheries and tourism as the most 
important sectors. It has significant 
poverty problems among many ethnic 
groups and there is a large difference 
between the rich and poor (uneven 
social distribution).

•	 It	 stretches	 through	 three	out	of	 seven	
ecological sub-regions of the Delta and 
has a high biodiversity and many types 
of ecosystems, including the famous 
mangrove forests and U Minh Thuong 
tropical forests, some of which were 
recently designated by UNESCO as 
unique biosphere conservation areas. It 
has various types of land systems – low 
mountains and hills, floodplain coastal 
and islands and famous beautiful 
landscapes described as a ‘small Viet 
Nam’.

  
•	 It	has	a	long	coastline	and	an	archipelagic	

system of 143 big (Phu Quoc Island) and 
small islands, making it highly vulnerable 
to the effects of sea level rise and storm 
surges.

•	 Due	to	 its	marginal	 location,	 it	 receives	
relatively little attention, support 
and investment from the central 
Government and donors for climate 
change adaptation or similar issues.

•	 A	number	of	past	projects	on	biodiversity	
and agriculture have collected and 
synthesized a great deal of data on 
this province. The provincial authority 
and the local population have enough 
resources, experiences and knowledge 
from current projects and studies.

•	 Although	the	province	is	the	most	south-
west of the Delta, access is relatively 
convenient by air (with an airport with 
flights from Can Tho or Ho Chi Minh 
City), road and water transport.

•	 The	 province	 is	 developing	 the	 next	
five- and ten-year plans (2011-2015 
with a vision to 2020) and it is resolving 
problems through its development of 
a provincial action plan to respond to 
climate change under the Vietnamese 
National Target Programme. The 
demonstration activity supported this 
work through which it showed how the 
CCAI can support provincial planning.
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The project goal is aligned with the CCAI 
objective of strengthening sub-national 
climate change adaptation processes and 
capacities. The objectives of the demonstration 
project were to:

•	 raise	 awareness	 and	 knowledge	 on	
climate change among the local 
population and building capacity on 
climate change impacts and vulnerability 
assessment and adaptation to climate 
change for local governors and technical 
staff at the provincial level;  

•	 assist	 and	 support	 the	 Kien	 Giang	
provincial authority in developing 
the Action Plan to respond to climate 
change under the National Target 
Programme (NTP) through simulations 
on climate change impacts, vulnerability 
assessments and adaptation planning at 
the provincial level;

•	 support	the	process	of	capacity	building	
and mainstreaming climate change 
into provincial and local development 
planning and decision-making process;

•	 conduct	 an	 assessment	 of	 potential	
climate change impacts on the livelihoods 
of the local population and organize the 
community-based adaptation in action, 
based on local knowledge in a selected 
location (a village or commune) within 
Kien Giang province;

•	 integrate	 lessons	 learnt	 from	 the	
demonstration project for the further 
development of the next CCAI steps.

2. GOAL & OBJECTIVES
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A ‘systems approach’ (i.e. gradually undergoing 
all steps from scoping to impacts assessment 
to vulnerability assessment and finally to 
adaptation options and M&E) and an integrated 
approach were used to guide the assessment 
and adaptation planning together with the 
Integrated Water Resource Management 
(IWRM) approach of the MRC. A complex map 
emerged that provides a view of the whole 
river basin, its sub-basins zoning (the Mekong 
Delta) and local characteristics and needs in 
an evolving development context. This allows 
for specific adaptation options and measures 
to be considered.  Climate change adaptation 
is linked to hazard risk reduction and disaster 
management, and aligned with government 
systems1. 

A participatory approach with early and active 
stakeholder engagement combining a top-
down strategy and policy implementation 
with bottom-up practical options, feedback 
and lessons learned from local communities 
was part of the project approach. The project 
also followed the sustainable programme 
approach with relevant monitoring and 
evaluation (baseline setting, and monitoring 
indicators).

The methods for conduct climate change 
impact and vulnerability assessments were 
selected according to the CCAI Framework 
with technical guidance from the MRCS and 

international experts, with consideration given 
to the specific problems and needs at the 
provincial and local levels. The climate change 
assessment in this project used the Decision 
Support Framework developed by the MRC, 
including:

•	 a	hydrological	model	for	the	basin	(Soil	
and Water Assessment Tool, SWAT), which 
predicts impacts of land management 
practices on water, sediment and 
agricultural chemical yields in large, 
complex watersheds with varying soils, 
land use and management conditions 
over long periods and provides inputs 
for the IQQM model;

•	 downscaled	 Global	 Climate	 Models	
using ECHAM4 provided by SEA START 
Regional Centre through Providing 
Regional Climates for Impacts Studies 
(PRECIS) Regional Climate Model 
that provides long-term trends and 
predictions of climate conditions;

•	 a	 basin	 simulation	 model,	 Integrated	
Quantity and Quality Model (IQQM), 
which characterises flows through the 
river system;

•	 hydrodynamic	 model	 (ISIS)	 and	
hydrometeorology data: daily rainfall; 
maximum and minimum temperature, 

1 The project was implemented with the NTP, in line with the Circular No. 07/2010/TTLT-BTNMT-BTC-BKHDT, of 15 March 2010 
on guidelines on state budget management and use for implementation of the National Target Programme to respond to 
the climate change period of 2009 to 2015.

3. METHODOLOGY
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solar, humidity, and wind speed at 510 
sub-basins in eight SWAT models in 
North of Kratie, for the 64 upper sub-
basin around Tonle Sap Lake and 14 
stations in Cuu Long (Mekong) delta 
included in the ISIS model.
 

5 

 

 
Data collection and survey method including a review of secondary sources 
for an overview of the baseline status of natural, environmental, socio-
economic conditions and the current status of climate change in Kien Giang 
Province 

 

Methods of statistical analysis used to systemize and analyse the collected 
data on natural, environmental, socio-economic conditions and provide a 
projection of climate change in Kien Giang Province and provide inputs for 
climate change impacts and vulnerability assessment  

 

Modelling and downscaling methods used for climate change projection for 
Mekong Basin and Kien Giang Province, based on data and previous works 
of the MRCS 

 

Climate impact assessment, GIS and mapping methods, and risk assessment 
for analysing the climate change impacts and vulnerability of both natural 
and socio-economic systems in Kien Giang province 

 

Pilot application on community-based adaptation in Binh Giang commune, 
Hon Dat District, Kien Giang province, with regular consultation with 
stakeholders and experts to suggest practical measures to adapt to climate 
change 

 

Provincial options and response measures (structural and non-structural) to 
adapt to climate change impacts and proposed actions to address climate 
change under the National Target Programme 

 
The time scale for project implementation was approximately 18 months with the final project 
report submitted to the MRCS in December 2011. 
 
The details of the modelling and assessment works for adaptation planning are presented in 
the Activities section below. 
  

The overall methodology was developed 
based on the above parameters and the 
following general steps: 

The time scale for project implementation was 
approximately 18 months with the final project 
report submitted to the MRCS in December 
2011.

The details of the modelling and assessment 
works for adaptation planning are presented 
in the Activities section below.



9 Final Report of the First Batch Project in Viet Nam

4.1 Data Collection on Baseline 
Conditions and Climate Change 
Trends

A detailed profile of the geographic setting and 
development context for Kien Giang province 
was prepared. Annex 1 presents the information 
on natural conditions, environment and socio-
economic conditions, and the economic and 
social development plan for the province.

A synthesis of available data is included under 
Results in Section 5. The characteristics of 
the climate change hazards were defined for 
the Mekong (Cuu Long) Delta and for Kien 
Giang Province in general. Viet Nam, with a 
population of 86 million and more than 3.200 
km of coastline, has around ten large and 
violent storms annually, most of which affect 
agriculture lands. Climate change contributes 
to the increase of hazards of major storms, 
high temperatures and strong rains, which 
influence agricultural production and water 
resources of the country. 

In recent decades, Cuu Long Delta has been 
suffering from strong impacts of climate change, 
including floods of ever-larger magnitudes. 
There are large annual fluctuations in flooding 
between years. Drought has become extremely 
serious. Forest fire, river bank erosion and 
collapse, hurricanes, etc. are occurring at larger 
scale and magnitudes. For the last ten years, 
Cuu Long Delta has experienced:

- three consecutive years (2000-2002) of 
large floods, including a major flood of 
2000;

- five consecutive years of floods under 
average level, in which 2006 witnessed 
water level under 4.0 m at Tan Chau;

- two large typhoons in the region 
affecting Cuu Long Delta, Linda in 1997 
and Durian in 2006;

- four consecutive years of drought, 
exacerbated when combined with low 
flow in Mekong River in 2004; 

- hurricanes occurring more frequently 
and causing serious damages;

- forest fires in many places, in particular, 
a forest fire in U Minh Thuong National 
Park in 2002;

- river bank collapse occurring several 
times at different locations and 
intensity;

In addition, although the data on sea level 
rise are not available for Cuu Long Delta, 
considering that during the last 50 years there 
has been an increase of 0.2 m in the northern 
coast (Hon Dau island), a sea level rise is in Cuu 
Long Delta can be confirmed.

Further analyses of climate change trends are 
presented in Section 5.1 Outputs below.

4. ACTIVITIES
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4.2 Model Application on Mekong 
basin and Kien Giang Province

Three models provide the main basis for the 
MRC Decision Support Framework for water 
management on the Mekong River: SWAT 

hydrological, IQQM basin simulation and 
hydrodynamic ISIS models. The SWAT model for 
the upper part of the basin covers a total area 
of 163,349 km2, from the Mekong River or the 
Lancang River down to the China–Lao border 
and divided into 190 sub-basins according to 
its set-up.

 

7 

 

 
Figure 1. Models used by MRC in the Lower Mekong Basin 

 

A SWAT model set up in 2004 applies to the whole area from the China-Lao border to Kratie 
in Cambodia with 121 sub-basins. The results of the SWAT model are the input for the IQQM 
model. The inflow from China is calculated from the water level and discharge at the Chiang 
Saen station. The output from IQQM model at Kratie is the input flow for the ISIS model. 
    
The SWAT models are also applied upstream of the Tonle Sap Lake in Cambodia and Vaico 
basin in Viet Nam (about 17 sub-basins). The IQQM models apply to these areas and use the 
output of the SWAT model as the flow boundary conditions. The outflows of those IQQM 
models provides the input flow for the ISIS model. 
 
The IQQM models calculate the water demand of the eight Cambodian Provinces (Kratie, 
Kandal, Kompong Cham, Prey Veng, Kompong Speu, Takeo, Kampot, Svay Rieng and part 
of the Tonle Sap Lake). The IQQM models also apply for the Cuu Long Delta which also 
divides into 120 mini sub-basins representing the existing irrigation projects. The water 
demand from these models was used for the ISIS model in the Mekong Delta. 
 
Input data were generated from the PRECIS Regional Climate Model (RCM) data produced 
by SEA START RC and have the grid format with the resolution of 22 x 22 km2. A total of 
2,225 data grids cover the entire Mekong River Basin. On July 16, 2008 the SEA START RC 
released to MRCS the new set (version 3) of regional ECHAM4 – A2 climate data 
dynamically downscaled from GCM data by PRECIS Regional Climate Model and 
recommended for use in the current climate change study of the Mekong River Basin. The 
data set covers the past period of 1960–2004 and future projection period of 2010 – 2050 
(data gap for 2005–2009). The main differences of the data version 3 from version 2 (received 
on 26 June 2008) include readjustments of precipitation and maximum temperature and 
incorporation of minimum temperature adjustment. Using statistical techniques, SEA START 
RC applied the adjustments of the aforementioned climatic parameters, the outputs from 

Figure 1.    Models used by MRC in the Lower Mekong Basin

A SWAT model set up in 2004 applies to the 
whole area from the China-Lao border to Kratie 
in Cambodia with 121 sub-basins. The results 
of the SWAT model are the input for the IQQM 
model. The inflow from China is calculated from 
the water level and discharge at the Chiang 

Saen station. The output from IQQM model at 
Kratie is the input flow for the ISIS model.
   
The SWAT models are also applied upstream 
of the Tonle Sap Lake in Cambodia and Vaico 
basin in Viet Nam (about 17 sub-basins). The 
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IQQM models apply to these areas and use 
the output of the SWAT model as the flow 
boundary conditions. The outflows of those 
IQQM models provides the input flow for the 
ISIS model.

The IQQM models calculate the water demand 
of the eight Cambodian Provinces (Kratie, 
Kandal, Kompong Cham, Prey Veng, Kompong 
Speu, Takeo, Kampot, Svay Rieng and part of the 
Tonle Sap Lake). The IQQM models also apply 
for the Cuu Long Delta which also divides into 
120 mini sub-basins representing the existing 
irrigation projects. The water demand from 
these models was used for the ISIS model in 
the Mekong Delta.

Input data were generated from the PRECIS 
Regional Climate Model (RCM) data produced 
by SEA START RC and have the grid format with 
the resolution of 22 x 22 km2. A total of 2,225 
data grids cover the entire Mekong River Basin. 
On July 16, 2008 the SEA START RC released 
to MRCS the new set (version 3) of regional 
ECHAM4 – A2 climate data dynamically 
downscaled from GCM data by PRECIS 
Regional Climate Model and recommended 
for use in the current climate change study of 
the Mekong River Basin. The data set covers 
the past period of 1960–2004 and future 
projection period of 2010 – 2050 (data gap for 
2005–2009). The main differences of the data 
version 3 from version 2 (received on 26 June 
2008) include readjustments of precipitation 
and maximum temperature and incorporation 
of minimum temperature adjustment. Using 
statistical techniques, SEA START RC applied the 
adjustments of the aforementioned climatic 

parameters, the outputs from PRECIS RCM, 
immediately after dynamically downscaled 
from global-level to regional-level.

The data from PRECIS for 1960-2004 were 
calibrated and considered relatively reasonable 
compared to actual figures. Based on these 
assessments, the experts extrapolated climate 
change factor for the 2010-2100 period.  
Processing of the PRECIS climate data was 
carried out from square grid-based data to 
MRC Decision-Support Framework (DSF) 
SWAT sub-basin data except in eight provinces 
in Cambodia and Viet Nam Delta based on 
subareas or IQQM sub-basins. 

The entire area of the Mekong River Basin was 
divided into 4 zones of sub-basins and one set 
of locations or 891 sub-basins and 14 locations 
considered in this data processing and 
adjustment. The sub-basin climate data was 
obtained from grid-based PRECIS climate data 
using grid area-weighted average approach. 
The climate data for a specific location or point 
were assigned from the PRECIS climate data of 
the closet grid. The sub-basin zones that were 
used are as follows:

Zone 1: Sub-basins for Upper Mekong SWAT 
Model (UMB) – This zone with a total area of 
163,349 km2 covers the area from the Mekong 
River or the Lancang River down to China–Lao 
border, and has been divided into 190 sub-
basins according to the SWAT model set-up.

Zone 2: Sub-basins of Lower Mekong SWAT 
Models for the area from China – Lao border 
down to Kratie  (LMB1 – LMB8) – For the area 
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from China–Lao border down to Kratie in 
Cambodia, eight SWAT models have been set-
up sequentially (LMB1 – LMB8). There are 510 
SWAT sub-basins with the total area of 490,802 
km2 for this zone.  

Zone 3: Sub-basins for SWAT Models around the 
Great Lake, downstream of Kratie and provincial 
subareas in Cambodia – The sub-basins in this 
zone include 63 sub-basins (excluded Great 
Lake area) of 17 SWAT models set-up for Great 
Lake tributaries, sub-basins along the Mekong 
mainstream downstream of Kratie, East Vaico 
and West Vaico in Viet Nam and eight provincial 
areas in Cambodia. The total area of this zone 
is 117,780 km2.

Zone 4: Irrigation project areas in Viet Nam Delta - 
No SWAT models have been set up for this zonal 
area; however, the climate data, particularly on 
precipitation, are needed for the IQQM model 
for the demand calculation. Based on the MRC 
LRIAD Project (Land Resources Inventory for 
Agriculture Development, 2000), there are 120 
irrigation projects with a total area of 39,539 
km2 in the zonal area. 

Zone 5: Climate data locations for IQQM 
Demand Models and ISIS Hydrodynamic Model 
in Cambodia and Viet Nam Delta – Sixteen 
locations or points are taken into account, all 
of which are located at the same locations 
of meteorological observation stations. The 
climate data of these locations are required for 
estimating the potential evapotranspiration or 
PET by SWAT. The point rainfall and obtained 
PET will be used as the boundary conditions for 

the ISIS model and for IQQM demand models 
in the Cambodia and Viet Nam Delta. 

The PRECIS Regional Climate Model data were 
also adjusted based on observed data. The 
results were used from GCM and the HADCM3 
database (Hadley Centre, UK). Rainfall and 
temperature data were downscaled for 
the region applying the grid interpolation 
approach. For the solar and humidity data, 
the study uses the information from GCM. 
Another analysis was used from the results 
from IPCC (1997) summary of the climate 
change scenarios applied to each sub-basin 
and stations as require of the DSF model. 
The study also used data and information 
from other regional organisations with a high 
resolution such as PSU/NCAR (Pennsylvania) 
and Mesoscale model (MM5and PRECIS). 

Project ADAPT provided the HADCM3 rainfall 
data set for IPCC scenarios A2 and B2 in the 
grid cells 2.5 ° x 3.75 °. The ITC (Bouwer et al., 
2004) downscaled to 221 grid cells 0.5 ° x 0.5 
° for the entire Lower Mekong Basin. To cover 
the entire sub-basin as the focus area in the 
DSF, the data have been expanded to 278 grids 
by assigning the values from the neighbouring 
cells with the references to the ADCM3 grid 
cell. Simulation climate change data of the 
grid corresponds to the central point of the 
sub-basin or station. These data were then 
downscaled to each sub-basin or stations 
and compared with observational data to 
determine the necessary adjustments in the 
1961-1990 period.  The observed rainfall data 
for 1985-2000 were used in the current DSF 
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model. Observed data at stations with records 
available in 1961-1985 were provided to the 
sub-basin by the Thiessen polygon method.

The processing of PRECIS climate data from 
grid-based to SWAT sub-basin-based and 
subarea-based climate data involved the 
following: 

•	 The	PRECIS	data	grids	were	overlaid	with	
DSF SWAT model sub-basins and the 
intersected areas were calculated using 
the ArcView GIS software.

•	 The	 SWAT	 sub-basin	 climate	data	were	
calculated from PRECIS grid data based 
on the intersected area weighted 
average approach using the intersected 
area, sub-basin area, locations of data 
grids and the grid data as input.

The study involved preliminary assessment of 
the impacts of climate change, sea level rise, 
flooding and saltwater intrusion based on the 
following:

•	 The	hydro-dynamic	model	ISIS	was	used	
to simulate and predict salinity intrusion 
and flooding with climate change and 
sea level rise scenarios.

•	 The	 available	 topography	 map	 of	 the	
Mekong Delta (scale 1:25000) was used.

•	 The	 available	 hydrological	 data	 were	
used, such as flow, water level, flooding 
information and tidal data.

•	 The	results,	calibration	and	mapping	 in	
Kien Giang Province and Mekong Delta 
were analysed for 1998 and 2000.

•	 The	 study	 area	 is	 Kien	 Giang	 province	
and Viet Nam’s Mekong delta.

•	 The	 simulation	 took	 into	 account	 the	
entire current infrastructure in the study 
area.

The modelling was calibrated and validated 
through the DSF with the MRC modelling 
team and assistance from senior international 
modellers in model monitoring and evaluating 
The expert group proposed different criteria 
to evaluate the quality of the model according 
to different methods (time, date, month and 
year) for different time periods (dry and rainy 
seasons), and based on international standards 
such as Nash-Sutcliff value. 

The modelling outputs on stream flows 
included a range of estimates using various 
source data, as shown on Figure 2 for Kratie 
station. 
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STT River segment
Long-term 

average annual 
flow (m3/s)

Contribution to flow at Chiang 
Sean station (%)

Increase Total
1 Upstream to Gonguoqiao 985 45.02 45
2 Gonguoqiao to Xiaowan 1,220 10.74 56
3 Xiaowan to  Manwan 1,230 0.46 56
4 Manwan to Dachashan 1,340 5.03 61
5 Dachashan to Nouzhadu 1,750 18.74 80
6 Nouzhadu to Jinghong 1,840 4.11 84
7 Jinghong to Chiang Saen 2,188 15.90 100

Table 1 Flow distributions in the Upper Mekong River

The results of simulated flow from the model 
at the border of China and Lao PDR are shown 
in Figure 3.

 

10 

 

 
Figure 2. Monthly flow at Kratie station  

 
Table 1 shows the long-term average at some stations in the upper Mekong River as the 
contribution of those areas to the flow at Chiang Sean. The model took into account the 
different factors for each station in order to simulate in-flow at Chiang Sean station. 
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The results of simulated flow from the model at the border of China and Lao PDR are shown 
in Figure 3. 
 

 
Figure 3.  Simulated flow at the border of China and Laos 

Table 1 shows the long-term average at some 
stations in the upper Mekong River as the 
contribution of those areas to the flow at 
Chiang Sean. The model took into account the 
different factors for each station in order to 
simulate in-flow at Chiang Sean station.

Figure 2.    Monthly flow at Kratie station
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Figure 3.     Simulated flow at the border of China and Lao PDR

The ISIS model was applied based on: (i) 
topography and infrastructure such as the 
canal system, road network, hydraulic head 
works, updated to 2006: (ii)  tidal boundary 
(water level and salinity concentration) at ten 
main stations Vung Tau, Vam Kenh, Ben Trai, Dai 
Ngai, My Thanh, Ganh Hao, Ong Doc, Xeo Ro, 
Rach Gia, etc.): and (iii) rainfall data – daily data 
from 22 stations such as Long Xuyen, Tan Hiep, 
Can Tho, Rach Gia, Vi Thanh, Phung Hiep, Dai 
Ngai, Soc Trang, Bac Lieu, Ce Mau, etc. which 
were distributed to the model in the node and 
flood cells, and hydraulic operation according 
to the agenda of the local authorities. The input 
data for this model included two files:

•	 Hydrology:	 water	 level,	 discharge,	
salinity at the boundary stations and the 
initial condition of the model;

•	 Topography:	 the	 river	 network,	 field,	
flood cells, infrastructure, etc.

The hydrology data used in the model are the 
boundary and initial conditions in the model. 
The boundary requirement was defined as:

•	 water	 level	 (for	 the	 river	 mouth,	 flood	
cells);

•	 discharge:	flow	into	the	model;
•	 salinity	at	the	tidal	stations;	
•	 rainfall	for	flood	cells,	fields.
•	 initial	 hydrology	 condition	 at	 nodes	

(water level, salinity concentration, 
discharges).

The topography includes information on the 
river system, canal, sluices, flood cells, fields, 
etc. and the results are calculated for the water 
level, discharge and salinity concentration at 
all nodes. The topography data requirements 
were:
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•	 segments:	 river/canal,	 hydraulic	
structures such as dams and sluices;

•	 length	and	manning	value;
•	 cross-section;	
•	 other	factors.	

Each flood cell or field cell required links with 
other nodes, including area, volume and level 
of relationship, rainfall data, and runoff data. 

4.3 Climate Change Impact and 
Risk Assessment

The modelling and analyses associated with 
the MRC Decision Support Framework for 
water management provided the main basis 
for the assessment of climate change impacts, 
risks and adaptation measures in the various 
sectors. A series of studies and mapping was 
undertaken to determine implications of the 
modelling under different climate change 
scenarios. The results are summarised in 
Section 5. 

Changes to both maximum surface water levels 
and salinity concentrations over time were 
used to qualify risk-prone areas under these 
categories. Water levels and water quality (in 
terms of salinity) were chosen as indicators, 
because these parameters play a driving role 
in all four of the risk categories mentioned 
above. Water level changes under the two 
major climate change factors were considered 
under two separate management plans (2015 
and 2030 plans). This led to six scenarios that 
were compared to the modelled water levels 
under the respective management plan with 
no climate change (i.e. baseline scenario). 
Associated risks were classified based on 
the magnitude of increase in water levels 
compared to the no climate change scenario, 
as outlined in the Table 2. The risk categories 
and criteria that were applied to the sector 
analysis are presented below.

Risk category Criteria (Water level) Description

LOW <15 cm
Considered manageable with only minor revisions  
to management plans

MEDIUM 15-50 cm
Major changes are required to improve the 
security of key sector assets

HIGH >50 cm

Structural and strategic assumptions of the 
management plan need to be reviewed, because 
there are far-reaching ramifications of climate 
change largely unaccounted for in current plans

Table 2 Flood Risk Classification for Sectors of Kien Giang Province
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Risk category Criteria (salinity) Description

LOW < 1 g/l
Considered manageable with only minor revisions 
to management plans

MEDIUM 1-4 g/l
Major changes are required to improve the 
security of key sector assets

HIGH >4 g/l

Structural and strategic assumptions of the 
management plan need to be reviewed, because 
there are far reaching ramifications of climate 
change largely unaccounted for in current plans

Table 3 Salinity Risk Classification for Sectors of the Kien Giang Province

4.4  Pilot Application of 
Community-based Adaptation in 
Binh Giang Commune

A Climate Change Profile of the commune was 
prepared, as shown in Annex 2. The project 
also consulted with stakeholders in Binh Giang 
commune to assess adaptation issues. The 
project team conducted surveys and analyses 
on perception, knowledge and awareness of 
the local people in Binh Giang commune on 
climate change. These surveys showed how 
the communities and the people in this area 
acknowledge the changes and phenomena 
relating to climate change and variability that 
may have impacts on their lives and production 
practices, as follows:

•	 The	 most	 recognised	 and	 memorable	
event was the big flood event in 2000, 
which caused large inundated area 
and certain damages in the commune. 
However, this flood caused damages 
mainly to the residential area assets and 

houses, and to a much lesser extent, 
to the rural infrastructures or their 
production (e.g. agriculture, aquaculture 
and services). 

•	 After	 2000,	 only	 low	 to	medium	floods	
occurred (in 2001 and 2006), which did 
not greatly affect people’s lives and 
livelihoods, and infrastructures.

•	 Strong	 heat	 waves,	 prolonged	 hot	
periods and irregular rainfall considerably 
affected people in this area, causing 
many of them to move from temporary 
houses made of simple and cheap 
materials into semi-stable houses made 
of stronger and more heat- and water-
proof materials for their comfort and 
safety.

•	 Drought,	 salinity	 intrusion	 and	
generating volumes of sulfuric acid are 
perceived as significant factors directly 
affecting people’s production and 
livelihoods.
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•	 Storms	 and	 typhoons	 are	 very	 rare	
phenomena, which do not have a major 
effect on this area, but in recent decades, 
several severe windstorms and coastal 
surges have been observed as having 
had impacts that vaguely recall those 
from very strong typhoons in more 
northern areas (e.g. typhoon Linda).

•	 Sedimentation	and	nutrients	in	the	canal	
system seem to have decreased over the 
last decade.

Regarding the knowledge and awareness 
among the local populations of climate change 
in this area, the survey revealed the following:

•	 Awareness	 on	 climate	 change	 and	 sea	
level rise among the local population is 
limited and insufficient, particularly on 
flood occurrence, drought, heat waves 
and sea level rise. In particular, most 
people believe that floods have become 
weaker and did not perceive flood as a 
threaten or risk factor in the near future.

•	 The	 local	 population	 in	 Binh	 Giang	
receives information mainly through 
their personal observations, simple 
analysis and subjective experience (e.g. 
on change of rainfall, temperature, 
seasonality and flood). Some of them, 
particularly the commune administrative 
staff, teachers and representatives of 

local civil societies, young and better 
educated people, receive information 
from the mass media (e.g. TV and 
Internet, weather forecasts, newspapers 
etc.).

•	 Knowledge	and	awareness	on	sea	 level	
rise, its causes and consequences are 
still very limited.

•	 There	 is	 poor	 understanding	 of	 the	
impacts caused by climate change and 
climate variability to the living condition 
and livelihoods of their family members, 
relative and communities, particularly 
on sea level rise, salinity intrusion and 
drought.

•	 Some	 information	 was	 obtained	
from unofficial sources, which are 
not highly reliable. This usually leads 
to misunderstanding about climate 
change and confusion between weather 
and climate, and between long-term 
consequences and short- term seasonal 
changes, etc. The local population 
are mostly interested in the current 
conditions and the outlook for the next 
season. 

The community discussions and survey 
work provided input for the preparation of 
detailed recommendations on local priorities 
for strategies and actions to adapt to climate 
change risks.
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4.5 Identification of Adaptation 
Options and Solutions 

On the basis of the modelling and impact 
assessment, the risks within the socio-
economic sectors of Kien Giang province 
and the adaptability of current management 
planning to respond to them were assessed. 
The main sectors were:

•	 farming,	 which	 includes:	 aquaculture	
(shrimp and fisheries) and  agriculture 
(rice, mixed rice/fish, mixed rice/shrimp, 
vegetables, annual and perennial plants 
and residential areas);

•	 forestry,	 which	 includes:	 specialized,	
protected and plantation forests;

•	 irrigation/water,	 which	 includes:	 sea	
and river dikes, primary and secondary 
culverts, primary and secondary 
embankments, interior fields and canals 
with water/salinity regulation facilities;

•	 transportation,	 which	 includes	 roads	
(national, provincial highways, district 
and local roads) and inland waterways 
(canals and rivers);

•	 population-demography,	 which	
includes. urban and rural households, 
social conditions and livelihood of 
communities;

•	 other	 sectors,	 which	 include	 buildings,	
zones and centres of importance at 
provincial and local levels (industrial 
zones, tourist areas, hospitals and health 
centres, schools, cultural centres and 
post offices).
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5.1 Outputs

5.1.1 Climate Change Predictions

Temperature 

According to available statistics, the 
temperature in Cuu Long Delta in 1989-2007 
increased by 0.22°C compared to 1970-1998. 
Compared to previous periods, most stations 
observed a temperature increase, and only 
one station had observed changes in standard 
deviation. In 1989-2007, the maximum and 
minimum values of annual average temperature 

are high compared to the 1970-1998 period. An 
increase of 0.6oC in temperature was observed 
during 1970-2007. Coastal areas experienced 
a light average temperature increase of 0.1°C. 
In the Plain of Reeds between the Mekong 
and Bassac Rivers, Ca Mau Peninsula and Long 
Xuyen quadrilateral, higher temperatures with 
an average increase of 0.65- 0.66°C  can be 
observed.

The temperature in the dry season is higher 
than in the rainy season, by as much as 0.21-
0.24°C depending on the different regions. The 
trends in temperature are shown in Figure 4.
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The Inter-governmental Panel on Climate Change (IPCC) predicted that by the end of the 21st 
century, the average global temperature will increase by 2-4°C, leading to an increase in 
average sea level by 0.18 - 0.59 m compared to the late 20th century. In Viet Nam, the 
Hydrology and Meteorology Research Institute (IMHEN) estimated that, during the 50 year 
period from 1950-2000, the average temperature in Viet Nam has increased by 0.7°C.  
 
Accordingly, on 2 December 2008, the Prime Minister decided that research on climate 
change should be carried out. He required that by 2009, all climate change scenarios in Viet 
Nam had to be completed and by the end of 2010, climate change scenarios for 2010–2100 
had to be updated. 
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The average rainfall in the delta is 1,733 mm. The largest rainfall was 2,200-2,500 mm 
measured in Ca Mau and Kien Giang. Areas with little rainfall are Dong Thap, Tien 
Giang and Ben Tre. There is a difference of 1,200 mm between the areas that 
experience the largest amount of rainfall and those with the least amount.  
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The Inter-governmental Panel on Climate 
Change (IPCC) predicted that by the end of the 
21st century, the average global temperature 
will increase by 2-4°C, leading to an increase in 
average sea level by 0.18 - 0.59 m compared to 
the late 20th century. In Viet Nam, the Hydrology 
and Meteorology Research Institute (IMHEN) 
estimated that, during the 50 year period from 

1950-2000, the average temperature in Viet 
Nam has increased by 0.7°C. 

Accordingly, on 2 December 2008, the Prime 
Minister decided that research on climate 
change should be carried out. He required that 
by 2009, all climate change scenarios in Viet 
Nam had to be completed and by the end of 
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2010, climate change scenarios for 2010–2100 
had to be updated.

Rainfall

The average rainfall in the delta is 1,733 mm. 
The largest rainfall was 2,200-2,500 mm 
measured in Ca Mau and Kien Giang. Areas 
with little rainfall are Dong Thap, Tien Giang 
and Ben Tre. There is a difference of 1,200 mm 
between the areas that experience the largest 
amount of rainfall and those with the least 
amount. 

Changes in rainfall in this region strongly relate 
to the El Niño and La Niña phenomena. Studies 
on the impacts of El Niño-Southern Oscillation 
(ENSO) on the climate of Cuu Long Delta show 
that the annual average rainfall combined with 
El Niño is lower (the abnormal rainfall of less 
than117 mm), rainy days are fewer, the rainy 
season begins late and is shorter, and droughts 
are more frequent. The opposite occurs during 
La Nina: rainfall is higher (the abnormal value 
is 339 mm); the rainy season begins earlier and 
lasts longer.
 
The starting date of the rainy season in Cuu 
Long Delta is the 118th day of the year (on 28 
April) and the rainy season ends on the 317th 
day (13 November). The duration of the rainy 
season is 199 days, or 55 percent of the year. 
The new trend for the rainy season is that it 
begins three days earlier and ends three days 
later, i.e. it lasts six days longer than before.

In 1970-2007, rainfall tended to increase 
in the entire Cuu Long Delta. The average 

rainfall increases by 95 mm; Ca Mau peninsula 
observed the smallest increase and the Plain 
of Reeds, the highest increase of rainfall (144 
m). Therefore, together with longer time of the 
rainy season, the average rainfall in Cuu Long 
Delta increased significantly. With an average 
rainfall of 1,700 mm in Cuu Long Delta, the 
rainfall increase rate during this period was 5.5 
percent.

The trend that emerges from the data from the 
most recent 40-50 years at the main stations of 
Tan Son Nhat (Ho Chi Minh), Ca Mau, Can Tho, 
Cha au Doc, Long Xuyen and Rạch Gia shows 
a general increase in total annual rainfall in 
the Cuu Long Delta. However, the increase 
of rainfall in both the rainy and dry seasons 
during the last 40-50 years is not obvious:

•	 Can	Tho	station:	available	annual	rainfall	
data series. The common trend is an 
increase in annual rainfall from 1,550 
mm to 1,680 mm. Total rainfall during 
the rainy season is higher but only 
slightly, from 1,300 to only 1,350 mm, 
whereas rainfall in the dry season tends 
to increase more, from 220 to 340-350 
mm.   

•	 In	Ca	Mau	station:	available	long	annual	
rainfall data series observing large 
annual rainfall and longer rainy days. The 
common trend is an increase in annual 
rainfall from 2,400 to 2,500 mm. Total 
rainfall during the rainy season is slightly 
higher, from 1,880 to 2,000 mm, whereas 
rainfall in the dry season tends to slightly 
decrease, from 550 to 500 mm.   
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•	 Rạch	 Gia	 station:	 availability	 of	 long	
annual rainfall data series. The common 
trend is an increase in annual rainfall 
from 2,000 to 2,250 mm. Total rainfall 
during the rainy season is slightly higher, 
from 1,600 to only 1,950 mm, as is rainfall 
in the dry season, from 420 to 450 mm.   

Drought

A combination of a late rainy season and the 
increase of temperature during the dry season, 
i.e. higher evaporation, which significantly 
reduces rainfall, have caused drought. Other 
reasons for the reduced rainfall during the 
dry season are deforestation, construction of 
upstream reservoirs and improper regulation 
procedures of these reservoirs, which result 
in low flow phenomenon. Lower flow from 
upstream than the average level, smaller 
discharge from reservoirs for a long period of 
time, and high water demand are also reasons 
for lower flow.

In recent years, droughts and low flow have 
occurred frequently. There were six consecutive 
years that drought and low flow occurred at 
the same time in 2004, 2008 and 2010. This is 
a serious situation because the upstream flow 
is smaller than that of the available value; a 
low water level combined with significantly 
reduced rainfall leads to difficulties in 
cultivation, domestic and industry water 
supply, among others.

Evaporation

The evaporation in Cuu Long Delta is 
measured by using the PICHE scale (1,095 mm 
or (3 mm/day).  The months with the highest 
evaporation are February to April, yet they are 
also the months with the low humidity and 
high temperature). During the rainy months, 
due to low temperature and high humidity, 
the evaporation reaches the lowest rate with 
values ranging from 2.2 to 2.6 mm/day.

Spatially, Kien Giang and Dong Thap have the 
highest evaporation with different averages 
of 3-4 mm/day. Provinces along East Sea coast 
including Ca Mau, Soc Trang, Bạc Lieu and Tra 
Vinh observe the lowest evaporation of 2.6-3 
mm/day. The difference in evaporation rates 
at different locations between the highest 
evaluation and the lowest one is 1.4 mm/day.

In the Cuu Long Delta, data showed that from 
February to April, the deviation or variation 
is the highest. As with rainfall, this change 
is linked to El Niño and La Nina. Studies on 
impacts of ENSO on the climate of the Cuu 
Long Delta showed that evaporation tends to 
increase more during years with El Niño. The 
opposite occurs during La Nina.

The annual average value of the dry index, 
based on the evaporation rate and rainfall, for 
Viet Nam is 0.15-1.2, which varies according 
to province. The dry index for Cuu Long Delta 
shows a range from 0.5 to 0.9, which is within 
the national average. The distribution of dry 
indexes shows that Dong Thap, Kien Giang, 
Tien Giang and Ben Tre are prone to drought, 
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whereas Ca Mau, Bac Lieu, Soc Trang and Hau 
Giang are humid. 

Rainfall and evaporation fluctuations 
in the future 

The Ministry of Natural Resources and 
Environment (MONRE) stated that the trend 
in total annual rainfall and seasonal rainfall in 
all climatic regions of Viet Nam is dropping, 
as is the rainfall in the dry season, particularly 
in southern climatic regions. In the next few 
decades, the trend will be a reduced rainfall in 
the dry season and an increased rainfall in the 
rainy season. According to MONRE, forecast for 
the 2020-2030-2050, and 2100 periods, there 
will be a rainfall increase and decrease ratio 
is 5 percent:  the rainfall in the dry season will 
decline by 5 percent in each period; and rainfall 
in the rainy season will increase by 5 percent in 
each period. 
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Figure 5. Fluctuations of sea level recorded at Vung Tau station, 1980-2007  
 
In 1980 to 2007, the data in Vung Tau showed that the average, highest and lowest sea levels 
were 14 cm, 13 cm and 12 cm, respectively. Data from the stations at Sai Gon-Dong Nai 
River system and stations located at the estuaries of the Mekong River showed that sea level 
rise was 9-13 cm during this period. 
 
There are three scenarios of sea level rise in Viet Nam: low emission (B1), medium emission 
(B2) and highest emission (A1FI). Changes in water level in these scenarios reported by 
MONRE are presented in Table 4.  

 
Table 4. Forecast of sea level rise, 2000-2100 compared to 1980-1999 

Scenarios Year (cm) 
2020 2030 2040 2050 2060 2070 2080 2090 2100 

B1 11 17 23 28 35 42 50 57 65 
B2 12 17 23 30 37 46 54 64 75 

A1FI 12 17 24 33 44 57 71 86 100 
 

5.1.2  Modelling Simulations 
 
The study scenarios, which were developed based on the objectives of the NTP on climate 
change adaptation (2009) and on MRC BDP – phase II (2009), determined the phases 
corresponding to the strategy and economic development of the Mekong riparian countries 
and Kien Giang province: Period 1 – Current development situation: 1985–2000; Period 2 – 
Short-term development situation: 2010–2030; and Period 3 – Development in the medium-
term: 2030–2050. 
 
The scenarios considered hydrological conditions, upstream structures (hydropower, water 
diversions), the Kien Giang Development Plan and climate change and sea level rise 
parameters. The initial scenarios estimated water levels in selected primary canals over time 
and flooding levels on various parts of the lower basin.  
 
Maps of flooding and sea level rise were produced from the models, some of which are 
presented for illustration purposes in Figures 6 –10.  

Figure 5. Fluctuations of sea level recorded at Vung Tau station, 1980-2007

Sea level 

Monitoring of data of stations along the coasts 
of Viet Nam showed that the rate of sea-level 
rise is 3 mm/year (during 1993-2008), which is 
equivalent to the global rising sea level. During 
the last 50 years, the sea level at Hon Dau 
station has increased by 20 cm (Figure 5). 

In 1980 to 2007, the data in Vung Tau showed 
that the average, highest and lowest sea levels 
were 14 cm, 13 cm and 12 cm, respectively. Data 
from the stations at Sai Gon-Dong Nai River 
system and stations located at the estuaries 
of the Mekong River showed that sea level rise 
was 9-13 cm during this period.

There are three scenarios of sea level rise in Viet 
Nam: low emission (B1), medium emission (B2) 
and highest emission (A1FI). Changes in water 
level in these scenarios reported by MONRE 
are presented in Table 4. 
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Table 4 Forecast of sea level rise, 2000-2100 compared to 1980-1999

Scenarios
Year (cm)

2020 2030 2040 2050 2060 2070 2080 2090 2100
B1 11 17 23 28 35 42 50 57 65
B2 12 17 23 30 37 46 54 64 75
A1FI 12 17 24 33 44 57 71 86 100

5.1.2  Modelling Simulations

The study scenarios, which were developed 
based on the objectives of the NTP on climate 
change adaptation (2009) and on MRC BDP 
– phase II (2009), determined the phases 
corresponding to the strategy and economic 
development of the Mekong riparian countries 
and Kien Giang province: Period 1 – Current 
development situation: 1985–2000; Period 2 – 
Short-term development situation: 2010–2030; 
and Period 3 – Development in the medium-
term: 2030–2050.

The scenarios considered hydrological 
conditions, upstream structures (hydropower, 
water diversions), the Kien Giang Development 
Plan and climate change and sea level rise 
parameters. The initial scenarios estimated 
water levels in selected primary canals over 
time and flooding levels on various parts of 
the lower basin. 

Maps of flooding and sea level rise were 
produced from the models, some of which are 
presented for illustration purposes in Figures 
6 –10. 



26 Local Demonstration Projects on Climate Change Adaptation 

 

19 

 

 
Figure 6. Map of maximum depth of flood – Scenario KB00 

 
Figure 7. Map of flood duration with a threshold of 0.50 m – Scenario KB00 
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Figure 7. Map of flood duration with a threshold of 0.50 m – Scenario KB00 

Figure 6.    Map of maximum depth of flood – Scenario KB00

Figure 7.    Map of flood duration with a threshold of 0.50 m – Scenario KB00
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Figure 8. Maps of salinity intrusion based on concentration KB00 

 
Figure 9. Map of salinity intrusion duration with a threshold of 1g/l – KB00 
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Figure 9. Map of salinity intrusion duration with a threshold of 1g/l – KB00 

Figure 8.    Maps of salinity intrusion based on concentration KB00

Figure 9.    Map of salinity intrusion duration with a threshold of 1g/l – KB00
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Figure 10. Map of duration of salinity intrusion with threshold of 4 g/l – KB00 

 
The climate impact assessment also identified projected changes in monthly average water 
flow and total monthly in/out volume and levels based on scenarios. (Water levels in Cai Lon 
River under the scenarios were shown in Figure 11) 
 

 
Figure 11. Changes in monthly average water level – Cai Lon River 
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The climate impact assessment also identified 
projected changes in monthly average water 
flow and total monthly in/out volume and 

levels based on scenarios. (Water levels in Cai 
Lon River under the scenarios were shown in 
Figure 11)

Figure 11.    Changes in monthly average water level – Cai Lon River
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5.1.3 Water Level and Flow Scenarios 

Scenario No. 1 

Climate, water levels and flows will change 
negatively as follows:

- Climate change may cause a shift in 
seasonality and mismatch with the 
cropping phases shift 7 to 15 days; 
the dry season will be prolonged; and 
floods will start earlier than usual. Thus, 
this will cause great impact on the site 
under study, particularly in production 
and habitants as well as difficulties in 
operation/management of irrigation 
systems.

- In the dry season, there are water level 
decreases of 5-20 cm, particularly in 
March, April and in coastal/off-cost 
areas.

- In the rainy season, there are water level 
increases of 50-100 cm, particularly in 
October and November.

- In the dry season, canal water flow 
decreases by 25-50 percent, particularly 
in March and April, and at coastal/off-
costareas (variations of water flows of 
2-15 m3/s). Total water storage in internal 
field decreases 70 million m3.

- In the rainy season, water flow on canals 
increases 30-200 percent, particularly in 
August to November in northern areas 
(equivalent to changes of 10-80 m3/s). 
Total internal field storage increases 1.3 
billion m3.

Scenarios No. 2-3

Climate change and sea level rise in unchanged 
conditions of Cuu Long Delta’s and Kien Giang’s 
infrastructure compared with those of 2007 
infrastructure conditions, in quantity, water 
level and flow are changed as follows:

- Climate change affects water flow in 
10-15 days: the dry period in the dry 
season is prolonged; and floods will 
occur earlier. In terms of quantity, there 
are positive effects (rising water level, 
increasing water flow), but in terms 
of quality, there will be changes (salty 
water) that will cause great impacts 
on the site under study, particularly 
in production, habitants and water 
resources management/ deployment 
as well as difficulties in operation/
management of infrastructure system, 
particularly in irrigation systems.

- In the dry season, a rising sea level of 17 
and 30 cm will cause changes in gradient 
of water level; thus, the water level in the 
northern part.
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- In the rainy season, canal water flow 
increases 50-230 percent, particularly 
in August to November in the northern 
areas (water flow changes of 15-
100 m3/s). Total internal field storage 
decreases 1.1 billion m3.

Scenarios No. 4-6

Climate change and sea level rises, with 
infrastructure condition in irrigation 
comprehensive plan by 2030 of Mekong 
Delta of Viet Nam in general and Kien Giang 
province in particular, planned constructions 
in general are partly adapted with changes 
of flow regime. However, the operation and 
management of irrigation systems according 
to the plan by 2030 leads to changes in water 
level and flow in quantity term in both positive 
and negative ways, as follows: 

- Climate change and rising sea level 
cause mismatch in phase of flow from 
7-12 days. In spite of positive changes in 
terms of quantity (water level rises, flow 
increases), in terms of quality, there will 
be changes (salty water) that will lead to 
significant impacts to  the site under study, 
particularly in production, operation 
and water sources management as well 
as difficulties in management/operation 
of infrastructure systems particularly 
irrigation works.

- In the dry season, a rising sea level of 
17, 30 and 50 cm will cause changes 
in gradient; thus, water level in the 
northern part will increase 15, 40, and 70 

cm, and 10, 30 and 70 cm, respectively 
in the coastal areas, particularly in March 
and April.

- In the rainy season, water level rises from 
30 cm to 110 cm, particularly in October 
and November.

- In the dry season, construction of 
primary canals that connect Hau River 
to West Sea and coastal drainage 
system causes a rising canal flow of 30-
150 penter depending on each area, 
particularly in March and April (changes 
in flow of 5–20 m3/s). Total internal field 
storage increases 45-70 million m3 which 
reduces salinity concentration in some 
lowland areas in the province.

- In the rainy season, canal water flow 
increases 50-200 percent, particularly 
in August-November in northern part 
areas (equivalent to flow changes of 15-
100 m3/s). Due to the construction of 
primary canals that connect Hau River 
to the West Sea, the coastal drainage 
system and the spill route of NR80 as well 
as flood discharge capacity is improved, 
and total internal field storage increases 
0.9 billion m3.

Scenarios No. 7-8

This scenario is similar to scenarios No. 4 to 
6. Under climate change and sea level rises, 
with infrastructure conditions in irrigation 
comprehensive plan by 2050 of Mekong 
Delta of Viet Nam in general and Kien Giang 
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province in particular, planned constructions 
are partly adapted to changes of the flow 
regime; however, the operation/management 
of the irrigation systems according to the plan 
by 2050 causes positive and negative changes 
in the water level and flow in terms of quantity, 
as follows: 

- Climate change and rising sea level 
cause mismatch in phase of flow from 
7-12 days. In spite of positive changes in 
terms of quantity (water level rises, flow 
increases), in terms of quality (details in 
later analysis), there will be changes (salty 
water) that will lead to significant impacts 
to the site under study particularly in 
production, living and management/
deployment of water sources as well as 
difficulties in management/operation 
of infrastructure systems, particularly 
irrigation construction.

- In the dry season, a rising sea level of 
50-75cm will cause changes in gradient; 
thus, the water level in the northern 
part will rise 40-70 cm, and water level 
in the coastal part will rise 30-75 cm, 
particularly in March and April.

- In the rainy season, the water level rises 
50-100 cm, particularly in October and 
November.

- In the dry season, construction of primary 
canals which connect Hau River to West 
Sea and coastal drainage system cause 
rising flow of canals of 50-250 percent 
depending on each area, particularly in 
March and April (equivalent to changes 
in flow of 5-25 m3/s). The total internal 
field storage increases 55-65 million m3, 
which reduces salinity concentration in 
some lowland areas in the province.

- In the rainy season, flow in canals 
increases 50-80 percent (since floods in 
2050 may be less intense than those in 
2030), particularly in August-November 
in the northern areas (flow changes of 
15-50 m3/s). Due to the construction of 
primary canals that connect Hau River 
to the West Sea, the coastal drainage 
system and spill route of NR80 as well as 
flood discharge capacity improved and 
total internal field storage will increase 
by 0.9 billion m3.

The simulations also provided maps of 
expected changes in flooded areas under 
different scenarios and changes in flooded 
areas based on agricultural features: number 
of metres over a seven-day period. Some maps 
are presented in Figures 12 and 13.
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Figure 13. Changes in flooded areas of KB02 in comparison with KB00- Threshold 
0.5m/7 days 

 
5.1.4 Flooding Scenarios 

 
The following conclusions emerged from the analyses of the primary scenarios: 
 
Scenarios No. 1 
 
Under current conditions (2007 water demands), climate change conditions upstream as per 
time series data from 2010–2030 and due to a higher flood peak, flooded area may increase up 
to 1,100 ha; shallow flooded areas (0.5-1.0 m) may increase around 49,000 ha; and deep 
flooded areas (1.0-3.0 m) may increase around 33,000 ha. In addition, 59,000 ha of Ha Tien 
Rectangular will be flooded for 3-5 months between early July and early December. 
 

According to the above scenario results, changes of flood flow will cause significant 
changes in flooded areas. A flood affected agricultural area will increase to over 65,700 ha 
(11.9% of total provincial land area). Flooding in the residential areas will increase up to 
14,800 ha (2.7%). 

 
Scenarios No. 2-3 
 
Under current conditions (2007 water demands), upstream climate change condition of time 
series data from 2010–2030 and sea level rises 17-30 cm, flooded area will increase to 50,100 
ha; shallow flooded areas (<0.5 m) will decrease to around 224,000-252,000 ha; shallow 
flooded areas (0.5-1.0 m) will increase to around 138,000-164,000 ha; and deep flooded areas 
(1.0-3.0 m) will also increase to around 109,000-164,000 ha. In addition, 0-3 months flood 

Figure 13.    Changes in flooded areas of KB02 in comparison with KB00- Threshold 0.5m/7 days
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- In the dry season, a rising sea level of 50-75cm will cause changes in gradient; thus, 
the water level in the northern part will rise 40-70 cm, and water level in the coastal 
part will rise 30-75 cm, particularly in March and April. 
 

- In the rainy season, the water level rises 50-100 cm, particularly in October and 
November. 
 

- In the dry season, construction of primary canals which connect Hau River to West 
Sea and coastal drainage system cause rising flow of canals of 50-250 percent 
depending on each area, particularly in March and April (equivalent to changes in 
flow of 5-25 m3/s). The total internal field storage increases 55-65 million m3, which 
reduces salinity concentration in some lowland areas in the province. 
 

- In the rainy season, flow in canals increases 50-80 percent (since floods in 2050 may 
be less intense than those in 2030), particularly in August-November in the northern 
areas (flow changes of 15-50 m3/s). Due to the construction of primary canals that 
connect Hau River to the West Sea, the coastal drainage system and spill route of 
NR80 as well as flood discharge capacity improved and total internal field storage will 
increase by 0.9 billion m3. 

 
The simulations also provided maps of expected changes in flooded areas under different 
scenarios and changes in flooded areas based on agricultural features: number of metres over 
a seven-day period. Some maps are presented in Figures 12 and 13. 
 

 
Figure 12 Changes in flooded areas of KB01 in comparison with KB00- Threshold 
0.5m/7 days 

Figure 12.    Changes in flooded areas of KB01 in comparison with KB00- Threshold 0.5m/7 days
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5.1.4 Flooding Scenarios

The following conclusions emerged from the 
analyses of the primary scenarios:

Scenarios No. 1

Under current conditions (2007 water demands), 
climate change conditions upstream as per 
time series data from 2010–2030 and due to a 
higher flood peak, flooded area may increase 
up to 1,100 ha; shallow flooded areas (0.5-1.0 
m) may increase around 49,000 ha; and deep 
flooded areas (1.0-3.0 m) may increase around 
33,000 ha. In addition, 59,000 ha of Ha Tien 
Rectangular will be flooded for 3-5 months 
between early July and early December.

According to the above scenario results, 
changes of flood flow will cause significant 
changes in flooded areas. A flood affected 
agricultural area will increase to over 65,700 ha 
(11.9% of total provincial land area). Flooding 
in the residential areas will increase up to 
14,800 ha (2.7%).

Scenarios No. 2-3

Under current conditions (2007 water 
demands), upstream climate change condition 
of time series data from 2010–2030 and sea 
level rises 17-30 cm, flooded area will increase 
to 50,100 ha; shallow flooded areas (<0.5 m) 
will decrease to around 224,000-252,000 ha; 
shallow flooded areas (0.5-1.0 m) will increase 
to around 138,000-164,000 ha; and deep 
flooded areas (1.0-3.0 m) will also increase to 
around 109,000-164,000 ha. In addition, 0-3 

months flood areas will sharply decrease to 
309,000-371,000 ha. However, around 370,000 
ha of Ha Tien Rectangle will flood for over a 
five-month period, from May to December.

Agricultural area under floods will increases 
up to over 239,800 – 311,800 ha (43.5-56.5% of 
total provincial area) and residential area under 
floods will increases up to 185,500 – 191,100 
ha (33.6-34.6% of total provincial area).

Scenarios No. 4-6

In the future, climate change may cause the 
sea level to rise from 50 to 75 cm between 2030 
and 2050. Although irrigation systems and 
canals are all in place, without an appropriate 
riverbank structure, water (or possibly floods) 
may increase in certain areas in the northern 
part of the province. 

Thus, the local authorities support the 
mitigation of flood impacts. However, flooded 
areas may reach up to 50,100 ha, which may 
cause shallow flooded areas (<0.5 m) to 
decrease to around 222,000-266,000 ha. In 
addition,, shallow flooded areas (0.5-1.0 m) 
will increase to around 74,000-164,000 ha; 
deep flooded area (1.0-3.0 m) will also increase 
to around 107,000-242,000 ha, 0-3 months 
previous flooded areas will sharply decrease 
156,000–218,000 ha and will be replaced 
by about 310,000 ha of Ha Tien Rectangle 
flooded for more than four months (May to 
December).

Flooded areas in the agricultural area may 
increase to over 249,400 – 347,800 ha (45-66% 



34 Local Demonstration Projects on Climate Change Adaptation 

of the provincial land area). In the residential 
area, this could increase up to 186,200 – 
192,100 ha (33.8 – 34.9%). 

Scenarios No. 7-8

By 2050, climate change condition of time 
series data from 2030 – 2050 and sea level rises 
50-75 cm, although irrigation construction 
system and canals construction are in place, 
but with inappropriate scales and banking, 
the water level increases in some areas in the 
northern part of province. 

Thus, the local authorities support mitigation 
of flood impacts. However, flooded area will 
increase to 50,100 ha and shallow flooded areas 
(<0.5 m) will decrease to around 268,000 ha. In 
addition, shallow flooded areas (0.5-1.0m) will 
increase to around 66,000 ha; deep flooded area 
(1.0-3.0m) will also increase around 252,000-
390,000 ha; 0-3 months previous flooded 
areas will sharply decrease 269,000-333,000 
ha. Furthermore, around 430,000-490,000 ha 
of Ha Tien Rectangle will be flooded for over 
seven months (May to December).

Flooded agricultural area will increase up to 
over 347,300–356,700 ha (63-65% of total 
provincial area) and flooded residential area 
will increase up to 192,000–192,400 ha (34.8-
34.9% of total provincial area).

The modelled flooding impacts on land types 
are summarized in Table 5. According to 
calculations, the effects of climate change and 
sea level rises on land use will be as follows:

- In rice cropping areas, the proportion 
of flooded area will increase by 10-39 
percent. 

- Melaleuca forest: 39 percent of total area 
will be flooded

- Orchard and vegetable land: 11 percent 
of total area will be flooded.

- Residential area: 3-10 percent of total 
area will be flooded.

- Canals system:  50-94 percent of total 
area will be affected.

An example of a flood impact map is shown is 
Figure 14.
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No. Land type S1-S0 S2-S0 S3-S0 S4-S0 S5-S0 S6-S0 S7-S0 S8-S0

1 Triple rice crops soil (WS-SS-SA) 6.1 18.3 18.5 18.3 18.3 18.4 18.3 18.3

2 Linking double rice crops soil (WS-SA) 0.8 2.2 2.4 2.1 2.1 2.2 2.1 2.1

3 Double rice crops soil (SA-monsoon) 1.4 38.6 38.8 38.4 38.7 38.7 38.6 38.6

4 Single rice crop soil (monsoon/WS) -0.5 9.7 9.9 9.3 9.8 9.9 9.8 9.8

5 Single rice crop soil (monsoon-shrimp) 0.8 7.9 8.4 6.9 7.9 8.3 8.2 8.2

6 Vegetable 2.0 10.6 11.1 12.0 12.5 13.0 12.0 13.0

7 Sugarcane 0.9 0.9 1.1 0.9 1.0 1.0 0.9 0.9

8 Orchards -1.2 11.3 11.5 11.3 11.4 11.4 11.3 11.3

9 Shrimp breeding zone 1.7 3.3 3.8 3.1 3.5 3.9 -3.7 -3.0

10 Melaleuca forest -0.2 33.8 34.0 33.6 33.9 33.9 33.8 33.8

11 Mangrove forest 0.0 3.0 3.7 2.4 3.0 3.7 3.6 4.9

12 Mangrove forest –  shrimp 0.0 0.0 0.2 2.0 2.0 2.1 2.0 2.0

13 Land for exploiting 0.0 0.8 1.4 1.2 1.3 1.3 1.2 2.9

14 Urban land 0.0 0.4 0.5 0.4 0.4 0.5 0.4 0.5

15 Settlement land 1.0 9.9 10.1 9.7 9.9 10.0 9.9 10.0

16 Unused land 0.0 0.4 0.6 0.4 0.5 0.5 0.4 0.7

17 Plantation forest -0.1 0.9 1.4 0.7 1.0 2.0 2.4 3.5

Table 5 Increasing flood impacts (%) on land use (ha)
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An example of a flood impact map is shown is Figure 14. 

 
Figure 14. Flood impacts on land use: KB00 - threshold 0.50 m 

  
5.1.5 Salinity Intrusion Scenarios 

 
The extent and concentration of salinity intrusion were mapped and assessed. Data on salinity 
changes in agricultural lands are presented in Table 6. 
  

Figure 14.    Flood impacts on land use: KB00 - threshold 0.50 m
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5.1.5 Salinity Intrusion Scenarios

The extent and concentration of salinity 
intrusion were mapped and assessed. Data 
on salinity changes in agricultural lands are 
presented in Table 6.

Scenario No. 1

Under recent conditions (2007 water demands), 
climate change condition of time series data 
from 2010 to 2030, decreased flow in the dry 
season; non-saline areas will decrease to 79,200 
ha; however, salinity intrusion areas of 1-12 g/l 
will decrease to around 115,400 ha.  There will 
be 194,600 ha over 12 g/l salinity intrusion 
areas. There will be an increase in areas with 
salinity intrusion of 15 days to 2 months to 
around 75,000 ha.

Table 6 Increasing flood impacts (%) on land use (ha)

No. Scenario

Drought Year & Salinity Based on Agricultural Features: 4 g/l 

Over a Seven-Day Period

Decreased area 

(ha)

Increased area 

(ha)

Decreased area 

(%)

Increased area 

(%)

Percentage of 

natural area (%)

1 KB.01-KB.00 1,064 109,880 0.37% 37.82% 19.92%

2 KB.02-KB.00 1,436 90,248 0.49% 31.07% 16.36%

3 KB.03-KB.00 1,608 80,092 0.55% 27.57% 14.52%

4 KB.04-KB.00 20,312 45,080 6.99% 15.52% 8.17%

5 KB.05-KB.00 35,684 47,144 12.28% 16.23% 8.55%

6 KB.06-KB.00 39,948 47,808 13.75% 16.46% 8.67%

7 KB.07-KB.00 1,212 135,580 0.42% 46.67% 24.58%

8 KB.08-KB.00 644 158,996 0.22% 54.73% 28.82%

According to the above-mentioned results 
of scenarios, decreased flow in the dry 
season causes a significant increase in 
salinity intrusion areas. Salinity intrusion on 
agricultural production areas will increase 
to over 109,900 ha (19.9% of total provincial 
area) and residential areas to around 58,400 ha 
(10.6% of total provincial area).

Scenarios No. 2-3

Under the present conditions (2007 water 
demands), climate change condition of time 
series data from 2010 to 2030, rising sea level 
of 17, 30 cm, previous non-salty areas will 
decrease 80,200 ha; salinity intrusion areas 
of 1-8 g/l will decrease about 65,400 ha and 
will be replaced by 145,500 ha of more than 8 
g/l salinity intrusion areas. Areas with salinity 
intrusion duration of 15 days to two months 
increase around 92,000 ha.
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Salinity intrusion areas on agricultural will 
increase around to over 80,100-90,200 ha 
(14.5-16.4% of total provincial area), based on 
inhabitant standard increases about more than 
19,700-21,400 ha (3.6-3.9% of total provincial 
area).
 

Scenarios No. 4-6 

Under current conditions, by 2030, climate 
change condition of time series data from 2010 
– 2030 and sea level rises 17, 30, 50 cm. Even 
though the irrigation construction system and 
canals construction are in place and support 
mitigation of salinity intrusion impacts, 
primary constructions are in inappropriate 
positions and operational procedures. 

Thus, previous non-saline areas will decrease 
14,700-63,200 ha; salinity intrusion areas 
of 1-12 g/l will decrease to around, 53,000-
102,000 ha and there will be 61,000-117,000 
ha of more than 12 g/l salinity intrusion areas. 
Areas with salinity intrusion of a week to 1 
month will increase around 65,000 ha.

Difference in salinity intrusion areas based 
on agricultural production standard increase 
around to more than 45,000-47,800 ha (8.2-
8.7% of total provincial area), based on 
inhabitant standard increases about more than 
22,600-48,600 ha (4.1-8.8% of total provincial 
area).

Scenarios No. 7-8

Under current conditions, by 2050, climate 
change condition of time series data from 
2030 – 2050 and sea level rises 50-75 cm, 
although irrigation construction system and 
canals construction are in place and support 
mitigation of salinity intrusion impacts, but 
with inappropriate positions and operational 
procedures of primary constructions, high 
demand of water use and high rising sea level.

Thus, previous non-salty areas will decrease 
109,000-119,000 ha; salinity intrusion areas of 
1-8 g/l will decrease to around 43,000-50,000 
ha and there will be 159,000-163,000 ha of 
more than 8 g/l salinity intrusion areas. Areas 
with salinity intrusion of 1 to 3 months increase 
around 100,000-113,000 ha.

Difference in salinity intrusion areas based 
on agricultural production standard increase 
around over 135,900–159,000 ha (24.6-28.8% 
of total provincial area), based on inhabitant 
standard increases about more than 131,100 
– 148,600 ha (23.6-28.9% of total provincial 
area).

Effects of salt water intrusion on land uses 
were also studied (see Figure 15).
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Figure 15.  Impacts of salinity intrusion on land use: KB00 – threshold 4 g/l 

 

5.1.6  Impacts of Flooding and Salinity Intrusion on Land Use 
 
According to the modelling calculations, the flooding impacts include: 
 

- Rice cropping areas; the ratio of flooded area will increase 10-39 percent. 
- Melaleuca forest: 39 percent of total area will be strong affected. 
- Orchard and vegetable land: 11 percent of total area will be affected. 
- Residential area: 3-10 percent of total area will be affected. 
- The canals system: 50-94 percent of total area will be affected. 

 
The salinity intrusion impacts are similarly dramatic: 
 

- In rice cropping areas: ratio of flooded area will increase 10-40 percent.  
- Melaleuca forest: 24 percent of total area.will be strongly affected. 
- Orchard and vegetable land: 2-8 percent of total area will be affected. 
- Residential area: 4-20 percent of total area will be affected. 
- Canals system: 50-77 percent of total area will be affected. 

 
  

Figure 15.     Impacts of salinity intrusion on land use: KB00 – threshold 4 g/l

5.1.6  Impacts of Flooding and Salinity 
Intrusion on Land Use

According to the modelling calculations, the 
flooding impacts include:

- Rice cropping areas; the ratio of flooded 
area will increase 10-39 percent.

- Melaleuca forest: 39 percent of total area 
will be strong affected.

- Orchard and vegetable land: 11 percent 
of total area will be affected.

- Residential area: 3-10 percent of total 
area will be affected.

- The canals system: 50-94 percent of total 
area will be affected.

The salinity intrusion impacts are similarly 
dramatic:

- In rice cropping areas: ratio of flooded 
area will increase 10-40 percent. 

- Melaleuca forest: 24 percent of total 
area.will be strongly affected.

- Orchard and vegetable land: 2-8 percent 
of total area will be affected.

- Residential area: 4-20 percent of total 
area will be affected.

- Canals system: 50-77 percent of total 
area will be affected.

 



39 Final Report of the First Batch Project in Viet Nam

5.1.7 Impacts on Cuu Long (Mekong) 
Delta

The consequences of climate change for Viet 
Nam, particularly for Cuu Long Delta, are 
significant. The risks, current and potential, 
threaten the goals of poverty reduction, food 
security and other MDGs as well as the stability 
and sustainable development. 

Impacts of climate change, particularly, the 
socio-economic impacts of sea level rise on 
Cuu Long Delta, are: 

•	 Natural disasters: The increase of 
frequency, intensity, fluctuation and 
extremity of hazards such as hurricane 
and storms cause changes in temperature 
and rainfall, floods, inundation or 
droughts, salinity intrusion, plagues and 
pests. Changes and fluctuations in terms 
of boundaries between salty, brackish 
and fresh water area will have impacts 
on traditional cultivation, infrastructure 
and livelihoods. Riverbank erosion, 
land collapse and sea coast and estuary 
erosion will tend to occur on a larger 
scale and with higher intensity.

•	 Water resources: The change in rainfall 
regime can cause serious floods during 
the rainy season and droughts in the dry 
season, affecting water supply and leads 
to water disputes. 

•	 Agriculture and food security: crop 
growth, productivity, cropping time, the 
spreading of plagues, and husbandry 

reduce agricultural area. Most of the 
agriculture land in the coastal delta 
of Cuu Long Delta will be flooded if 
adequate measures are not taken.

•	 Forestry: The coastal ecosystem can will 
be affected as the mangroves area or 
cajuput forests and other forest grown 
on alkaline soil is reduced. Temperature 
and aridity are catalysts to forest fire and 
spreading of plagues and pests.

•	 Aquaculture: Due to salinity intrusion in 
inland water, there will be a loss of some 
fresh water species’ habitats; intense and 
strong rainfall cause reduced salinity, 
which negatively affects the habitats of 
brackish water species, particularly of 
Mollusca.

•	 Transportation and navigation: 
Inundation of important transport routes, 
increased road erosion, and riverbank 
erosion will threaten navigation. 

•	 Industry and construction: There will be 
more frequent inundation and drainage 
problems in the large urban areas of 
Can Tho, My Tho, Ca Mau, Rach Gia, etc. 
and treatment of polluted sewage from 
industry zones.

•	 Human health: negative impacts on 
human health, risks to the elderly, heart 
problems and nervous disorders. Some 
tropical diseases such as malaria and 
petechial fever will also increase and 
spread quickly. More people will die 
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from natural disasters and there will 
be increased poverty incidence due to 
reduced incomes and loss of houses. 
The most vulnerable people are poor 
farmers, ethnic minorities in remote 
areas, the elderly, children and women.

•	 Economics: Due to its low elevation, if 
the sea level rise is as forecasted by 2030, 
the region will observe saline intrusion 
in approximately 45 percent of the Cuu 
Long Delta area. Rice productivity will 
be reduced by 9 percent. The year-round 
freshwater area will be the most affected 
because the intrusion of salty water will 
change the production system, food 
production, fruit trees and fresh water 
aquaculture. The role of the country 
as a granary, which is an important 
contribution to total export revenue 
and state budget as well as for the food 
security of Cuu Long Delta will be greatly 
challenged. Some traditional economic 
sectors will be either threatened or lost.

Enormous impacts on the local populations 
and society include: changes in population 
distribution in urban areas and in economic 
centres both in and around Cuu Long Delta. 
The lives of tens of millions of people will 
face disorder. National security has to plan its 
responses in the new context. 

The above study results are only preliminary, 
based on available data, findings and 
experiences. Further study is recommended 
for a scientific and quantitative assessment of 
the issue.

The assessment of impacts on salinity 
intrusion and flooding in Cuu Long Delta is 
based on the following:

1. Climate change has impacts on 
meteorology and hydrology and many 
other fields. However, this preliminary 
report only deals with impacts of 
climate change on water levels; impacts 
of climate change on rainfall, flood and 
low flow upstream and other climatic 
factors such as temperature, hurricane, 
and river bank erosion in Cuu Long Delta 
have not been addressed.

2. Impacts of climate change on Cuu Long 
Delta are widespread and are observed 
in many sub-sectors; however, this report 
only deals with salinity intrusion during 
the dry/low flow season and flooding 
during the rainy/flood season.  

3. Sea level rise is a phenomenon that 
occurs over a long period. Combined 
with other climate change phenomena 
such as larger flood or lower flow, a new 
balance will be established, particularly 
in the flood-tide border area (wetland); 
there will be new interactions between 
land and sea, between flood (including 
larger floods) and tides (including 
sea level rise), between alluvia from 
upstream and coastal material flow, 
excluding impacts of higher temperature 
and stronger winds and responding 
activities of human. 
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4. Sea level rise over a short period, such as 
during a flood, given that other natural 
conditions are unchanged (including 
the topography of the river bed is 
untouched) is the same as present and 
upstream flood.

5. Given a sea level rise, the gravity between 
the earth, the moon and the sun will 
change accordingly, leading to changing 
tidal range and fluctuations. This report 
found that the tidal fluctuations (range, 
tidal foot, tidal peak, time and cycle, etc.) 
with respect to sea level rise scenarios 
(50 years and 100 years after) are 
unchanged. It is also calculated that sea 
level rise will result in the corresponding 
increase of tidal peaks and levels. 

5.1.8  Climate Change Vulnerabilities 
and Adaptation Needs in Binh Giang 
Commune

Binh Giang commune is located in Hon Dat 
district of Kien Giang province covering an area 
of 16,337.23 ha and including five hamlets: 
Tam Ngan, Kenh Tu, Kenh 9, Ranh Hat and 
Giong Ke.

The project assessed the community’s 
understanding of impacts, vulnerability 
and needs for support. Most of the local 
population and local authorities were not 
overly concerned with floods since they have 

only experienced weak and medium floods in 
the past 12 years. The last major flood occurred 
in 2000. Therefore, the local populations had 
little memory of the severe impacts of a major 
flood. In addition to flood protection measures 
in the neigbouring area of An Giang province, 
located upstream of Kien Giang, one of the 
reasons for recent low flood levels in this area 
is the change of upstream/basin hydrology. 

The effects of abrupt temperature changes 
and heavy heat waves have been observed by 
the elders. Some of the community members 
have acknowledged the effects of salinity 
intrusion, acidity and drought. However, they 
are not in a position to act since operations 
and coordination of salinity prevention are 
centralized the provincial level. People in some 
affected areas complained that the operation 
of sluices for salinity prevention/protection 
in canals T5, BG1, BG2 was not effective or 
appropriate. Many people observed that pests 
and crop plant diseases have increased in 
recent years.

Some preliminary potential impacts of 
climate change to land and water resources 
and production conditions in this area are as 
follows:

•	 A	 sea	water	 level	 rise	 (0.65–1	m	by	 the	
end of this century) will cause serious 
difficulty for water drainage and 
irrigation systems.
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•	 Increased	 saline	 intrusion	 into	 the	
groundwater system will cause overall 
salinity of land in the coastal area.

•	 An	increase	in	groundwater	level	and	a	
decrease in drainage capacity of te canal 
system will lead to increase in area and 
the depth of sulfuric acid soil. Combined 
with irregular rainfall and prolonged 
drought, this can create very serious 
long-term damages due to high sulfuric 
acid soil and soil degradation.

•	 An	increase	in	coastal/sea-bank	erosion	
will affect the sea dyke protection 
system.

•	 There	will	be	an	increase	inundated	areas	
in the flood season due to upstream 
rainfall and a sea level rise.

•	 Irregular	 flood	 conditions	 may	 lead	
to more damages in the future due to 
current negligence of local people to 
floods.

•	 Difficulty	 in	 forecasting	 the	 drought	
condition, salinity intrusion and 
potential forest fires due to irregular 
hydro-meteorological changes will pose 
more risk to local production. Forest fires 
will increase if appropriate prevention 
and warning measures are not well 
prepared.

•	 Irregular	heat	waves	may	cause	harmful	
effects to community health and 
agriculture production.

•	 Rainfall	changes	and	seasonality	shifting	
may cause unfavourable conditions to 
agriculture production, require more 
investments for production (fertilizer, 
pesticide, irrigation and drainage 
pumping, etc.).

•	 An	 increase	 of	 pests	 and	 diseases	 due	
to changes of temperature will affect 
agriculture production and aquaculture 
cultivation.

•	 There	will	be	impacts	on	domestic	water	
supply in rural areas (i.e. water will be 
affected by sulfuric acid and salinity).

•	 There	will	 be	 impacts	 to	 the	waterway	
transportation and irrigation (structure 
height, normal working conditions, 
stability).

Those most vulnerable to climate change 
are the poor households, poor farmers and 
fishers living in the coastal areas (Table 7). 
Their vulnerability and susceptibility to climate 
change impacts are exacerbated due to the high 
number of children/people in the household, 
less manpower, low education, low income 
and unstable temporary houses. They depend 
on a favourable natural environment, lack 
access to proper education, better production 
materials and capital, and have limited land 
resources and primitive means of production 
such as small boats and basket boats.
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Table 7 Groups vulnerable to climate change

Factors of 
climate change Vulnerable sites Vulnerable areas Vulnerable people

I n c r e a s e d 
temperature in 
atmosphere

- Entire commune

- Agriculture and food security, 
fisheries, natural biological 
diversity, water resources, 
energy, public health

- Poor immigrants, 
poor farmers, 
ethnic groups, the 
elderly, children, 
patients, women.

Inundated by flood - Canal 9, Tam 
Ngan, Kenh tu

- Agriculture and food security, 
fisheries, natural diverse 
biology, water resources, 
energy, public health, 
services, water drainage, 
settlement

- Poor farmers, 
a q u a c u l t u r e 
cultivation; ethnic 
minorities; the 
elderly; women 
and children

Inundated by 
seawater increase, 
rain-fall

- All hamlets in 
commune

Drought in dry 
season - All hamlets

- Agriculture and food 
security, water resources, 
water supply, navigation, 
health and lives

- Farmers, ethnic 
groups, poor 
people, women, 
and children

Salinity intrusion
- Canal kenh tu, 

tam ngan, giong 
ke, Ranh Hat, K9

- Water supply, water 
resources, agriculture and 
food security, public health

- F a r m e r s , 
a q u a c u l t u r e 
cultivation, poor 
people and ethnic 
people

Erosion and 
sedimentation

- Seashore
- Irrigation system, 

drainage canal

- Homes, transportation, 
water resources, technical 
infrastructure, health and 
livelihoods, fisheries

- People living near 
the river-banks 
and sea-shores, the 
elderly, women and 
children

Under climate change, the increased risks of 
disasters (disease, flooding, drought, forest 
fire, bank erosion, etc.) will incur increased 
expenses and investments for production 
and living conditions. For households that 
are dependent on agriculture and forestation 
production, the cost for inputs of water 
supply, fertiliser and pesticide could increase 
while production and yield may decrease due 
to the increase of pests, diseases, drought, 
salinity intrusion and flooding. For households 
engaged in animal husbandry and domestic 
livestock, solar heat and increased diseases of 
cattle and poultry can affect the production 
and increase costs and risks.

For coastal households that depend on capture 
fisheries or boat-cage aquaculture farming, 
climate change may lead to a deterioration 
of the biological productivity of marine and 
coastal ecosystem, which in turn will seriously 
affect their capture quantity and yields. 
Households with pond aquaculture cultivation 
farms will have to spend more on fresh water 
supply and wastewater treatment, and a 
greater investment will be required for disease 
monitoring and treatment. These risk factors 
explain why pond aquaculture cultivation had 
significantly decreased in recent years.
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Based on these potential impacts perceived 
by the local community, the community 
proposed some non-structural measures to 
address them:

•	 more	 updated	 information	 related	 to	
timely forecast of weather and extreme 
events, flood levels, salinity intrusion 
and sluice operation (informed through 
hamlet communication officers/staff, 
from notice boards or media systems in 
the commune such as loudspeakers or 
local radio);

•	 assistance	 in	 initial	 capital/investment	
(e.g. through micro-credit or rural 
development credit systems) in 
current production, livelihood/income 
diversification, changing occupations, 
and technology transfer;

•	 poverty	alleviation:	provision	of	capital,	
assistance in new techniques or methods,  
of provision land for production and 
strengthening of professional skills;

•	 agriculture	 extension	 and	 assistance:	
seedling, technical support and product 
processing and/or selling support;

•	 insect/pest	 management:	 technical	
assistance, new effective types of 
pesticide training and new tolerant 
seeds varieties;

•	 improvement	in	infrastructure	operation	
(sluices in areas of T5, T6, Ba Hon, BG1), 
with appropriate communication of this 
information to the people.

In general, these proposed measures and 
needs for assistance and support are closely 
linked to requirements for local production. 
In addition, the local populations suggested 
some of the following recommendations for 
structural measures or projects:

•	 canal	dredging	(canals	Chua,	Troi	danh,	
Thuy loi, canal 3, canal 9, K9-xom Dao, 
new canal 9, canal Sau Lang, and canal 
tu);

•	 Construction	 or	 improvement	 of	 the	
rural roads/ lanes (roads along canal 
Chua, canal Thuy loi, canal T5, canal 9, 
K1, K3);

•	 Construction	of	bridge	in	canal	9;
•	 construction	of	sluices	in	canals	2	and	4;
•	 strengthening	of	the	sea	dyke	in	several	

weakest points along the coast of Binh 
Giang; 

•	 domestic	 water	 supply	 for	 more	
households.

The structural measures proposed by the 
local people should be considered according 
to the general development trends, policies 
and priorities of the currently or potentially 
most difficult and vulnerable areas of the 
commune.
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5.1.9  Risk of Damage for Kien Giang 
Province

Vulnerability of any inland or coastal area 
like Kien Giang Province is a function of 
both susceptibility of the biophysical area to 
changes, and the adaptability of the region (its 
people and its institutions) to these changes. 
In this regard, many of the potential impacts 
of climate change or natural disasters may 
be avoided or mitigated through appropriate 
prevention and management strategies, which 
confirms that efforts, directed by management 
plans, to be successful in reducing the effects 
of climate change through appropriate 
mitigating works such as ‘hard measures or 
structures’ (dykes, levees, flood walls and 
barriers) or ‘soft measures or structures’ (beach 
nourishment, dune restoration, wetland 
creation, revegetation, early warning system, 
awareness raising and preparedness).

For the Kien Giang province, as with other 
developing regions in the world, climate change 
is exacerbated by high population growth and 
pressure of economic development. In general, 
the risks that Kien Giang province may face 
from climate change and development include 
natural resources overexploitation, urban 
development, environmental degradation 
and loss of ecosystems services (that regulate 
flood, drought and fires), all of which may 
increase the vulnerability of the populations 
in the province. Specifically, the effects would 
fall into one or a combination of the following 
categories: human health, social, economic, 
infrastructure and environmental impacts. 

The overall risk that climate change poses 
to the population of Kien Giang is high. In 
general, development and management plans 
are capable of dealing with low sea level rise 
(SLR) scenarios, but require major revisions, 
while a more comprehensive review is required 
for high SLR scenarios involving a rethinking of 
the strategies and key structural assumptions. 
Furthermore, development plans perform 
better in the short term than in the long term, 
which is to be expected since there is greater 
uncertainty in both the plans and modelling 
for long-term scenarios. 

Generally, rural households in Kien Giang 
province are more vulnerable than urban 
ones. Under the 2030 development scenario, 
high SLR will have a greater effect on the rural 
than the urban population. However, over 
the long term, the proportion of effected 
households is likely to even out slightly as the 
effected rural population stabilises and there is 
an increase in affected urban areas. Therefore, 
the vulnerability of rural populations should 
be reviewed for the short term high SLR 
scenarios, while long-term high SLR scenarios 
should be reviewed for both urban and rural 
households.

Given the vulnerability of rural households, 
revisions to current management plans should, 
as a minimum, explore emergency evacuation 
and long-term relocation options. In addition, 
studies should be undertaken to identify 
locally appropriate measures of increasing 
drainage efficiency immediately after major 
hydrological events as prolonged periods of 
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high water levels is one of the fundamental 
factors driving rural vulnerability.

The study identified risks in the forestry 
sector (special purpose (specialized) forest, 
protection forest and plantation (productive) 
forest). The area of forest affected in each of the 
three sub-sectors is consistent across the six 
comparisons. Productive forests (regardless of 
the scenario) are likely to be the most affected 
(~60% of the total effected area), followed by 
protected forests and specialised forests. 

The overall risk that climate change poses to 
the farming sector is also high. Risk increases 
with increased SLR, starting at ‘medium’ for 
low SLR and moving to ‘high’. There is a general 
consistency across modeled scenarios for all 
subsectors, with the exception of the rice-
fish sub-sector and the perennial plants/
residential sub-sector. For both subsectors, 
management plans are expected to handle 
low SLR in the short term (to 2015).  However, 
for other scenarios, there is a constant and 
significant change in water levels in these two 
sub-sectors, which should be addressed as per 
the other sub-sectors.

Provincial and national authorities periodically 
reassess the best combination of aquaculture 
and agriculture for Kien Giang province, based 
on available scientific information and the 
requests from local farmers. It is recommended 
that, as part of this process, workshops be 
conducted with the local community, planners 
and scientists to discuss future changes to the 
farming sector and integrate predicted climate 

change effects into the planning and decision-
making processes.

The main recommended works of the 
infrastructure sector to reduce risks and 
current/potential damages from climate 
change and SLR are:

•	 the	 construction	 of	 arterial	 and	 access	
roads, to link coastal/vulnerable areas to 
areas deemed safer ;

•	 development	 of	manmade	 and	natural	
vegetation buffer zones in coastal areas;

•	 development	of	buffer	zones	such	as	fish	
farms and parks in vulnerable areas that 
are not suitable for human settlement.

The  Overall  Risk that climate  change  
poses  to the   infrastructure sector is high. 
The vulnerability of the infrastructure 
sector increases with increasing SLR. As 
with the farming sector, the performance 
of the infrastructure sector is consistent 
across the modelling scenarios. In terms of 
irrigation works, interior fields and secondary 
embankments are likely to suffer the greatest 
effect due to climate change. A similar trend 
exists for transportation works; 90 percent 
of the roads affected by climate change are 
predicted to be local and district roads. 

Planners and provincial authorities should 
review development plans to upgrade and 
strengthen secondary infrastructure works 
(i.e. secondary embankments/canals and 
local/district road networks). Also better 
understanding is needed of sediment and 
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erosion processes, as these are one of the 
main causes of inefficiency and failure in canal 
performance. Complementary environmental 
works like revegetation of river banks could 
provide long-term preventative benefits for 
the infrastructure sector.

In summary, the results of this study identify 
SLR, cyclones (and subsequent flooding), 
together with subsidiary effects of water 
shortages (both drinking/domestic and 
farm use) and water-related health risks as 
the most significant risks affecting the Kien 
Giang communities. Furthermore, these 
major risks can be further divided by their 
expected probability of occurrence. Cyclones 
and extreme weather events, although the 
most severe single risk, are predicted to occur 
sporadically, while SLR and water shortages 
are likely to have continuous effects on the 
community.

The study also concluded that the Provincial 
Strategic Development Plan together with 
Mekong Delta and Lower Mekong Basin 
Development Plans has been a successfully 
centralized method of planning and that 
within the current Restructured Strategic 
Development Plan (RSDP) of the province, 
there is some capacity and opportunity to 
manage risks and vulnerability. Specifically, 
some of the proposed structural measures 
are: flood control, fresh and saline water 
distribution, and planning of engineering 
works. However, current planning does not 
address all of the key risks and vulnerabilities 
in Kien Giang province. The following issues 
would require greater attention in the RSDP in 

order to improve the province’s ability to cope 
and adapt to climate change:

•	 risk	 management	 and	 disaster	
preparedness: awareness and active 
engagement of communities; 
coordination and cooperation between 
sectors and sites; hazards and disaster 
risk assessment and management 
capacity and preparedness; and 
carrying out vulnerability assessment, 
e.g. accessibility of information and new 
techniques such as GIS, which should 
continue to be used to improve the 
effectiveness of the IWMS; 

•	 expected	 hazards	 and	 their	 site:	
indicating on a table potential sources 
of pollution from industrial zones in 
certain flood levels;

•	 water	 availability,	 e.g.	 during	droughts,	
prolonged flooding, particularly in the 
southern and northern areas of the 
province;

•	 water	 quality	 (salinity)	 south	 of	 Song	
Doc Town-Tran Van Thoi- Ca Mau City, 
which affects the south part of Kien 
Giang province;

•	 drinking	water	quality,	which	is	likely	to	
become an overarching problem for the 
province due to the increasing population, 
and sanilization of groundwater and the 
province’s continued reliance on it;

•		 epidemics	and	contagious	diseases;
•	 building	and	infrastructure	collapse;
•	 open	sewage/sanitation.

Poverty is strongly linked to environmental 
degradation and the exacerbation of potential 
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hazards. However, ecosystem conservation is 
never the sole solution. In Kien Giang province, 
a balance between conservation, such as 
maintaining mangrove ecosystems, and the 
expansion of farming activities is required in 
order to alleviate hunger and poverty in the 
rural and remote areas. Shrimp farming and 
wood collection have reduced the areas of 
mangroves, forests and riparian vegetation. 
Multi-crop techniques and the seasonal 
oscillation between agriculture and aquaculture 
have improved yield efficiencies for areas in 
the province, and reduced the demand for 
new cleared land. Therefore, the fundamental 
change required in management planning is 
to further emphasize the importance of IWMSs 
considering sectors as interactive systems.

5.2 Outcomes

5.2.1 Enhanced Understanding of 
Climate Change Impacts and Options 
in Kien Giang Province

The project has helped to define the climate 
change challenges in the province. According 
to future scenarios and modelling results, 
climate change may cause negative impacts on 
flow regime, including a likely decreased flow 
in the dry season, rapid and strong changes of 
water level. In addition, floods will likely start 
sooner by about one week earlier in the rainy 
season than it at present and thus affect flood 
duration.

If no measures are undertaken and if sea level 
rises 75 c, then 65 percent of the total area 
of the province would be affected by salinity 
intrusion and 80 percent of the total area will 
be flooded up to 0.5 m in depth. The operation 
procedures of upstream reservoirs also have 
a major impact on the downstream hydraulic 
regime, e.g. in the low tide/dry season, 
they may cause strong salinity intrusion. In 
particular, when reservoirs store water on early 
of February and March weeks, they may cause 
negative impacts on crop calendar.

Rising sea level is a primary factor for salinity 
intrusion in space and time. In the rainy season, 
a high sea level causes decreased surface 
gradient and floods are deeper for a longer 
duration. These are the main problems for 
planning an irrigation development strategy 
in the Mekong delta of Viet Nam in general 
and in Kien Giang in particular.

Analysis of data and assessment show that 
climate change may cause many negative 
potential impacts to sectors and localities of 
Viet Nam. Climate change, sea level rise and 
more frequent extremes would lead to higher 
vulnerability and exacerbate the poverty of 
many coastal communities. Further, this could 
slow down or reverse development trend in 
the province.

A rising sea level may cause water drainage 
problems; salinity intrusion in and near the 
canals affecting agriculture yields; flooding in 
the lowlands; and pose a high risk to industrial 
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and other infrastructure in the future. 
Livelihoods of poor communities based on 
agriculture, forestry, livestock and fisheries will 
also be affected. Changes in fauna and flora of 
ecosystems due to climate change could also 
lead to environment degradation.

Shifts in seasons, decreased rainfall in the 
dry season and increased rainfall in the rainy 
season will likely lead to more droughts and 
floods, affecting water supply, hydropower, 
agriculture, forestry, fishery and livelihoods.

Increased temperatures, drought and changes 
in rainfall pattern may have impacts on 
ecosystems, increasing water demand and 
degrading water resources, and consequently 
to cropping pattern and people livelihood. 

According to the results of the study, if the 
sea level increases 75 cm (Scenario KB08), 
80 percent of the province’s area will be 
flooded to depths over 0.5 m. There are great 
challenges to this coastal area: the high risk 
of economic loss and damage, and human 
deaths due to extreme events; increasing 
demand for investment to improve sea dyke 
quality and height to cope with the rising 
sea level, particularly during high tide and 
storm surge; increasing investment in other 
development and repair of transportation 
infrastructure to adapt to climate change. 
Increasing temperature and sea level also 
threaten coral reefs and mangrove forest, as 
well as ecosystems, which are the foundation 
for aquaculture and cultivation near the coastal 
areas.

Water resources depletion and degradation 
may occur due to increasing drought, 
decreasing rainfall and shift in seasons in 
different areas of the province. Rain water 
storage might become difficult while ground 
water will be likely salinized in many areas 
near the coast line or canals. This will affect the 
irrigation system, aquaculture and agriculture, 
urban and rural water supply, and sanitation of 
poor communities.

According to calculations, the dry season flow 
of Mekong will decrease by 2 percent and the 
flood season flow will increase by 4 percent, 
which means worse floods in the rainy season 
and worse droughts in the dry season.

Agriculture yield including rice production 
and livestock will be affected due to seasonal 
changes, saline intrusion, soil degradation 
and degradation of ecosystems, natural fauna 
and flora. There should be more investment 
in varieties of crops or livestock tolerant to 
extreme climate events (water proofing, salinity 
or drought resistant). Rising temperatures and 
a shift in seasons may lead to a proliferation of 
crop and livestock diseases and pests, which 
impact on agriculture production.
 
Adverse effects on the abundance of forests 
and forest ecosystems in Kien Giang Province 
include: (i) a rising sea level will reduce the 
area of existing mangrove forest, adversely 
affect Melaleuca and plantation forest on 
alum soil; and (ii) higher temperatures and dry 
conditions will increase the risk of forest fires. 
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Rising sea level and increasing salinity intrusion 
may also have consequences for fisheries: (i) a 
loss of habitats for fresh water aquatic species; 
and (ii) the current mangrove forest area will be 
reduced, negatively effecting the ecosystems 
of some aquatic species.

With a sea level rise and depletion of mangrove 
forest and coral reefs, climate change may lead 
to a loss of habitat and breeding sites for fishes 
and aquatic creatures, and may change the 
physical or/and chemical aquatic conditions 
and different aquatic ecosystems (fresh water, 
brackish or saline-water ecosystems). In the 
long term, this can cause a very severe drop in 
number of species and volume of yield of fish 
caught.

In some districts in Kien Giang, industrial 
investment might increase, which could expose 
it to risk of flood and drainage challenges due 
to river flood and rising sea level. These issues 
need to be considered and assessed more 
carefully prior to any industrial investment or 
construction in the province. 

The analyses indicate a need to update 
development plans (KB09-11), taking into 
account the 2030 and 2050 scenarios. The 
construction components for Proposed 
Infrastructure Improvements for Climate Change 
Adaptation in Kien Giang Province are presented 
in Annex 3. 

5.2.2 Proposed Adaptation Measures 
in Binh Giang Commune

The project engaged local stakeholders in 
considering climate change impacts in the 
selected commune. The following factors 
and significant changes in the area were 
recognised:

•	 Before	1996,	there	was	no	flood	release	
and salinity intrusion prevention in this 
area, and agricultural practices were 
mostly on a one-crop-per-year basis. 
Consequently, production was strongly 
affected by salinity, sulphate acid soil 
and drought.

•	 During	the	1996-2000	period,	the	canal	
system, which included main provincial 
canals and smaller local canals, was built 
to release flood to the West sea (the Gulf 
of Thailand). As a result, the role of this 
irrigation scheme, particularly the large 
T5 and T6 canals were very significant 
for ensuring water supply and flood 
release as well as washing away sulfuric 
acid substances. 

•	 From	2000	to	2005,	the	salinity	protection	
system was basically completed, 
allowing most of the cultivated areas 
to yield up to two crops, particularly in 
recent years.
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•	 From	2006	 to	date,	 the	 two	 crop	 areas	
cover to over 10,000 ha; however, 
agricultural production was still affected 
by salinity due to the inappropriate 
operation of the salinity prevention 
system, poor cultivation practices and 
drought conditions.

In response to the above-mentioned changes 
in natural and production conditions, including 
those caused by climate change and climate 
variability, the local community in Binh Giang 
changed their production and labour mode in 
the region. These actions can be recognised as 
autonomous adaptation actions, consisting of 
following practices/actions:

- a shift from mostly agriculture-based to 
non-agriculture production modes;

- land integration and land-use change;
- degradation and retrofitting of homes;
- shift from 1 to 2 rice crops per year;
- fisheries/aquaculture model to rice/ 

combined rice-aquaculture model and 
vice versa

- rural transportation development;
- crop pattern/calendar shift;
- changes in crop cultivation practices 

(e.g. planting and fertilisation methods, 
soil enrichment) as well as aquaculture 
cultivation practices (reducing scale, 
semi-intensive cultivation, etc.);

- other actions to address specific needs/
conditions.

The general guidelines and approach for 
proposed measures for climate change 
adaptations in Binh Giang commune are:

•	 Be	 specific	 and	 relevant	 to	 the	 local	
conditions on the ground.

•	 Enhance	 adaptation	 capacity	 and	
resilience to climate change impacts 
with priority focus on community-based 
measures; to raising the community 
awareness to climate change and their 
active involvement in actions.

•	 Help	the	local	community	and	authority	
better prepare to and timely response 
to unexpected, critical or possible 
disastrous events.

•	 Maintain	or	improve	the	local	ecosystem,	
look at local ecosystem service as first 
opportunity to improve livelihood 
and enhance community resilience to 
climate change impacts.

Annex 4 presents a full range of recommended 
measures for climate change adaptation in 
Binh Giang commune.
 

5.2.3 Outcomes and achievements

Outcome 1: The problems related to climate 
change vulnerabilities and impacts to key 
sectors and geographic areas (including sea 
level rise and salinity intrusion), and potential 
risks and adaptive capacity in Kien Giang 
province were identified and analysed through 
a systematic study of climate parameters and 
trend, natural resources and ecosystems, and 
socio-economic sectors and development of 
the province. 
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Outcome 2: Exercises in adaptation planning, 
and climate change impacts and vulnerability 
assessment were conducted at  provincial 
level in Kien Giang and local level in the 
selected Binh Giang commune, leading to 
increased awareness and knowledge, more 
active engagement and enhanced capacity 
of the target groups. The local authorities, 
civil society and communities in Binh Giang 
commune and in Hon Dat district have been 
actively involved in these exercises and 
expressed great appreciation for the project 
contribution.

Outcome 3: The project increased awareness 
and capacity on climate change impact and 
vulnerability assessment, on the adaptation 
planning process and adaptation options, 
and on reducing uncertainty of climate 
change impacts (including sea level rise, 
shift in seasons and disaster patterns). The 
climate scenarios raised knowledge for the 
government managers, planners and technical 
staff at te provincial level. The knowledge and 
skills they received have met the demands and 
needs for further developing the provincial 
Climate Change Action Plan under the NTP. The 
voices and suggestions of the local community 
have been heard, recorded and included into 
the local action plan.
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Kien Giang province has a very important geo-
political location and role in the economy and 
development of the Viet Nam Mekong (Cuu 
Long) Delta in such sectors as agriculture, 
forestry, aquaculture and tourism. With a 
complicated system of 71 canals and rivers, 
Kien Giang province and its people are highly 
vulnerable to the combined impacts of:

•	 upstream	 flow	 change	 due	 to	 both	
climate change and upstream 
development in Mekong River;

•	 more	 frequent	 extreme	 events	 (flood,	
drought and storm surges); 

•	 sea	level	rise	(very	likely	leading	to	land	
loss and serious saline intrusion in the 
dry season) induced by climate change.

The most vulnerable locations are the districts 
and villages along the coastline and national 
protection parks, belonging to Kien Giang Bio-
sphere Reserve Areas. Most vulnerable sectors 
are water (including irrigation), agriculture, 
and aquaculture. Five key issues have been 
highlighted:

•	 major	floods	in	the	rainy	season;
•	 sulfate-acid	 soil	 and	 its	 effects	 on	

productivity, crops and rice yield;
•	 saline	 intrusion	 during	 the	 dry	 season	

and the negative impacts of anti-saline 
sluice on land, irrigation water and land 
acidification;

•	 the	disappearance	of	mangrove	 forests	
is reducing the fish reproduction;

•	 sedimentation	 in	 river/canal	 due	 to	
deforestation upstream and in the area.

Environment degradation and pollution 
(e.g. land and water pollution) due to 
future population growth, urbanization 
and industrialization add to the threats of 
saline intrusion and acid-sulfate soil. This 
demonstration project and case study helped 
identify key problems and issues to be 
addressed in the context of climate change, 
gave some ideas and a broader picture 
on current and potential impacts of and 
vulnerability to climate change and disasters in 
different economic sectors and location in the 
province. The supporting tools and techniques 
to support the assessment and adaptation 
planning processes were reviewed, compiled 
and tested at both provincial and local levels. 

The study showed that impacts of climate 
change and sea level rise on Kien Giang will 
threaten the environment: the ecological and 
socio-economic environment in both short- 
and long-term planning phases. At present, 
the provincial authority and local communities 
are not ready to adapt to and cope with these 
risks. However, in order to mitigate and adapt 
to these climate change related impacts, 
planner and decision-makers of Kien Giang 
should apply a harmonized combination of 
structural and non-structural measures. 

The provision of information and data 
relating to socio-economic and environment 
conditions (see Annex 1 and 2) together with 
the modelling and scenarios produced by the 
project can help to evaluate the damages in 
the province caused by climate change. The 
main risk for the economy is damages and 
losses due to flooding and sea level rise. The 

6. CONCLUSIONS
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recommended measures in Annex 3 and 4 
will help the provincial and local authorities 
and planners to develop the action plans to 
respond to climate change under the National 
Target Programme and to further improve the 
socio-economic development strategy and 
water resources management in Kien Giang 
province.

Structural measures mainly relate to: (i) 
consolidating and strengthening the sea dykes 
to protect the coastline and the river bank from 
large area flooding; (ii) conserving the existing 
and planting new mangrove forests to serve as 
low cost and ‘soft living dykes’ with ecological 
benefits; and (iii)  construction and improved 
operation of a system of hydraulic works 
(canals, sluices and embankments) to store 
fresh water in the dry season, protect from 
salinity and release flood in the rainy season 
as well as to control the quantity and quality 
of incoming and outgoing water in production 
and residential areas. 

Non-structural measures may include many 
options such as: (i) timely forecasting and 
proper dissemination of information (on both 
short-term weather and long-term climate 
forecasts and early warning of extreme events) 
to the communities and appropriate target 
groups; (ii) build capacity and preparedness 
of the provincial and local authorities and 
planners through training and learning-by-
doing exercises; (iii) raise awareness among 
local communities to adapt/respond to these 
impacts through campaigns, propaganda, 

the mass media, the development of modern 
communication system to notify urgent 
matters to local people; and (iv) organisation 
and adjustment of production schemes and 
practices to be adaptive, to avoid damages 
and improve efficiency. 

The harmonised combination of both 
structural and non-structural measures will 
help to reduce investment/adaptation cost 
and increase efficiency, increase resilience of 
vulnerable communities and locations as well 
as planning and management systems of Kien 
Giang Province .
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The studies cited and discussions in this 
project indicate that the provincial and 
local governments should work closely in a 
participatory manner with the communities, 
civil societies and private sector in developing 
the action plans for climate change at different 
levels, in mainstreaming climate change and 
adaptation into development planning and 
in practical implementation actions. Scientific 
studies and data should be fully considered in 
decision making and planning processes. Gaps 
and needs should be identified in reviewing 
current policies, programmes and projects to 
propose adaptation measures. 

The baseline data, preliminary results of 
impacts and vulnerability assessment, risk 
mapping and proposed adaptation measures 
from this demonstration project have 
established a good knowledge/database for 
adaptation planning at provincial level in Kien 
Giang province. They should be considered 
and wisely used to formulate the provincial 
action plan for climate change and to improve 
the socio-economic development plan of the 
province in response to changing climate and 
environment and rising sea level.

For the development and construction of new 
structures, reinforcement and improvement 
of existing structures to prevent and control 
floods, droughts and other natural disasters, 
the following recommendations should be 
considered:

Key structures 

Infrastructures have significant roles to ensure 
the success of socio-economic development, 
climate change adaptation and natural disaster 
mitigation. Therefore, these structures must 
be comprehensive and capable of meeting 
different production and social demands in 
the province. It is recommended to:

•	 Identify	 the	 suitable	 waterworks	 to	
increase fresh water storage during 
the dry season to ensure fresh water 
supply for agriculture and aquaculture, 
stabilisation of production, prevention 
of forest fires, and ensured livelihoods of 
the local population.

•	 Identify	 objectives	 and	 allocation	
of structures to adapt to changing 
conditions and changes in production 
pattern. Prioritise the construction of 
key structures in the most vulnerable 
areas with higher risks of impacts.

•	 Ensure	 appropriate	 and	 improved	
operation (e.g. regular and timely 
watering and flushing) of existing 
and newly built systems in order to 
significantly reduce the areas with acid 
sulfate soil and improve the flooding 
situation. 

7. RECOMMENDATIONS & LESSONS LEARNT
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•	 Construct	 new	 and	 upgrade	 existing	
systems of river/sea dykes; check the 
drainage sluices and improve dyke 
structures, particularly the sea dyke 
systems, which have been built long ago 
and have become degraded.

•	 Conduct	 studies	 on	 riverbank	 erosion,	
sedimentation and coping capacity of 
mangroves in a sea level rise context. 
Plant and maintain new mangrove areas, 
reduce unused land by reforestation.

•	 Protect	 and	 develop	 coastal	 forests	
including mangroves, maleleuca and 
other protective forests to prevent saline 
water intrusion and water logging.

At present, water demands of extended 
production in the province are increasing and 
difficult to meet due to silted-up canals. Future 
planning should address canal dredging to 
increase the clean water supply and to drain 
wastewater, reclaiming soil, improving the 
flow and restoring riverine floral to avoid land 
erosion. 

Social welfare 

The population density of Kien Giang is unevenly 
distributed. Most of population lives along 
the rivers, road, canals and coastal lines. This 
presents a higher risk to rural people who will 
suffer both sea level rise and unexpected and 
worsening weather and climate phenomena. 
The negative impacts on local populations 
could be mitigated through resettlement to 
safer locations. It is recommended to:

•	 Ensure	 water	 supply	 in	 residential	 and	
resettled areas, particularly given the 
booming demands for water supply 
for production as well as drinking and 
domestic water (e.g. construction of 
water supply and utilization for each 
residential cluster). Plan and properly 
manage natural water resources. 
Conduct a study on the effectiveness 
of individual water treatment (using 
slow sand filter pond) or concentrated 
water treatment plant (using salt, 
ultraviolet ray etc.). Invest in or construct 
resettlement area should meet the socio-
economic and cultural standards for the 
local populations and infrastructure 
requirements such as electricity, roads, 
schools, health clinics and water supply/
treatment facilities. 

•	 Implement	suitable	polices	to	minimise	
damages and stabilise local livelihoods 
and production; provide incentives and 
implement supporting policies for poor 
households, youth and ethnic minorities, 
e.g. provide low-interest or preferential 
loans to affected households who lost 
houses or production equipment, and 
supplying food, medicine and other 
requirements; provide seeds or breeds; 
encourage the development and 
expansion of agriculture/aquaculture 
production in areas not prone to natural 
disasters. 

•	 Diversify	different	economic	stakeholders	
to minimise damages. Promote tourism, 
service, industry and forest potentials.
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Land use strategy 

•	 Invest	 in	hydraulic	works	 (sluices,	 canal	
dredging, dyke and weir upgrading), 
store fresh water, change cropping 
patterns and structures, apply advanced 
science and technologies in production 
to improve the conditions of sulfuric 
acid soil and annual saline soil.

•	 Implement	plans	to	protect	and	develop	
natural resources and coastal forests. 
Establish a forest protection belt to 
ensure that the coastal land in the west 
and in the east will be prevented from 
tidal impacts such as erosion and saline 
intrusion. Carry out reforestation and 
forest development with diversified 
species and ensure well-developed 
ecosystems.

•	 Mangroves	can	be	damaged	under	large	
storms and typhoons (e.g. Linda in 1997). 
The appearance of unexpected weather 
phenomena is more frequent. Therefore, 
increase mangrove forests in highly 
vulnerable areas. Plant mangroves near 
and at the river mouth can establish 
ecosystems for the future of the delta. If 
mangroves continue to be destroyed for 
developing aquaculture farming, there 
will be negative impacts on human lives 
and production. As a result, fish and 
shrimp would not be able to naturally live 
in the estuary and saline intrusion would 
increase. Therefore, it is essential to plant 
mangrove forest and carry out more 

in-depth studies on the best balance 
between developing aquaculture and 
protecting and conserving natural 
mangrove forest.

Development of transportation 
infrastructure 

•	 Invest	in	the	inland	and	water	transport	
system in order to promote socio-
economic development and timely 
evacuation in case of disasters, therefore 
enhancing adaptability and reducing 
climate change-related damages.

•	 With	 a	dense	 river	 network,	 navigation	
transport plays an important role. A toll 
scheme can be considered and applied 
for the main water routes as a necessary 
measure to facilitate and regulate the 
navigation and transport of goods, to 
save time and increase efficiency and 
in order to have financial resources 
to protect the environment of the 
waterway.

Natural disaster management and 
prevention strategy 

Natural disaster management, mitigation 
and prevention are important supports to 
addressing urgent natural disaster issues. It is 
recommended to:

•	 Improve	information	dissemination	and	
data collection; improve the capacity and 
efficiency of warning and forecasting 
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services for natural disasters, and 
develop specific prevention strategies 
for the local communities.  

•	 In	 addition	 to	 communication	 centres	
such as post offices (at provincial/
district level), upgrade or build other 
communication centres in coastal 
districts/towns or in densely populated 
areas and military zones.

•	 Information/data	 collection	 and	
processing play an important role in 
adaptation and damage mitigation due 
to climate change. Reliable data will 
increase the accuracy and efficiency of 
forecast. Carefully select and train public 
servants or volunteers who work in the 
collection and processing of data from 
meteorology stations should be. 

•	 For	 the	 successful	 development	
and implementation of a provincial 
adaptation plan, ensure good 
coordination and support from different 
stakeholders including governments 
of all levels (from provincial to district 
and commune), civil society and the 
private sector, non-government and 
international organizations such as 
MRC, World Bank, Asian Development 
Bank (ADB), national agencies (including 
Viet Nam National Mekong Committee) 
and all local populations of Kien Giang 
province.

The National Project Team identified three 
major recommendations arising from the 
project:

1) Consider and use the project results 
in short- and mid-term planning, 
particularly in preparing the Kien Giang 
provincial action plan on climate change 
adaptation under the NTP. 

2) Apply a harmonized combination of 
structural and non-structural measures 
for: (i) the key water-related structures 
(e.g. increased fresh water storage during 
the dry season, mangrove development, 
economic use of marginal lands, flood 
protection and hydraulic structures); 
and (ii) non-structural, social measures 
(enhanced information, disaster warning 
system, resettlement, etc.). 

3) Continue pursuing local community-
based studies and actions in Binh 
Giang commune in the second phase of 
CCAI. Consider conducting a study and 
assessment in Binh Giang commune 
only at an initial stage; more action-
oriented activities should be conducted 
in the second phase.

Key Lessons

Several challenges were identified in progress 
reports from the project:

•	 There	 is	 limited	 information	on	climate	
change and impacts at the local level.
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•	 There	 is	 insufficient	 knowledge	
and experience on climate change 
adaptation in applying methods and 
tools to establish a community-based 
action plan being a relatively new 
concept in the MRC Member Countries.

•	 There	 are	 internal	 coordination	 and	
management issues due to the many 
different organisations involved.

The key lessons learnt concern the need to 
enhance capacity building, awareness raising 
and information sharing on climate change 
adaptation, ensure that adaptation measures 
are based on local practices as well as national 
guidelines, provide regular coordination, 
particularly among national team members, 
and include greater participation of 
representatives from local governments/
organisations. 

The project as successfully resulted in 
cooperation and coordination between Viet 
Nam National Mekong Committee, the MRC 
Secretariat, the Southern Water Resources 
Research Institute, the Kien Giang Provincial 
People’s Committee and its key departments 
(particularly the Department of Natural 
Resources and Environment, Planning 
and Investment, Agriculture and Rural 
Development), the People’s Committee of Hon 
Dat district and Binh Giang commune. 

This project also contributed to 
recommendations for improving water 
resources management of Kien Giang province, 
including the need for comprehensive picture 
of flow status and future trends in Kien Giang 
province, improved management of water 
demand and IWRM in Kien Giang province, 
and methods for enhancing water supply and 
better water exploitation measures during the 
dry season, particularly structural measures.
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Annex 1: Climate Change Profile of Kien Giang 
Province

1. Natural and Socio-Economic 
Conditions and the Environment of 
Kien Giang Province

1.1  Natural conditions

Geographical location

Kien Giang is a coastal province in Cuu Long 
Delta, with a natural area of 6,347 km² and a 
population of 1,690,000 (2009 Statistics).
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Figure 1.1. Geographical location of Kien Giang Province

The geographical coordinates of Kien Giang 
Province are: 9°23’50” N to 10°32’30” N, 104°40’ 
E to 105°32’40” E.

In addition: 

•	 the	 northeast	 borders	 the	 An	 Giang	
Province;

•	 the	east	borders	Can	Tho	and	Hau	Giang	
Provinces; 

•	 the	 southeast	 borders	 Bac	 Lieu	
Province; 

•	 the	south	borders	Ca	Mau	Province;	
•	 the	 north	 shares	 a	 54	 km	 border	 with	

Cambodia;
•	 Phia	Tay	is	surrounded	by	Thai	Lan	Gulf	

with a coast of over 200 km long.

Kien Giang is divided into one city (Rach Gia), 
one town (Ha Tien), and 13 districts (Kien 
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Luong, Hon Dat, Tan Hiep, Chau Thanh, Giong 
Rieng, Go Quao, An Bien, An Minh, Vinh Thuan, 
Phu Quoc, Kien Hai, U Minh Thuong, Giang 
Thanh) with more than 100 small and large 
islands.

1.2  Topographical conditions

Kien Giang Province has a relatively even 
topography, with elevations from 0.8 m to 
1.2 m. The province is divided into four sub-
topographical areas:

- Long Xuyen Quadrangle: The sub-
region has a sloping topography from 
north-west to south-east with a locally 
depressed area, and elevations ranging 
from 0.2 to 1.2m; the highest location 
is the area bordering Cambodia: at the 
elevation of 0.8 m–1.2 m; the lowest 
location is west of Rach Gia–Ha Tien 
canal: 0.2–0.7m. The coast of Rach Gia–
Ha Tien has scattered mountains and 
hills, which together with Highway No. 
80 create a ring against flooding.

- West Bassac: The area has sloping 
topography from north-east to south-
west. The region borders Long Xuyen 
Quadrangle, draining flood from Bassac 
River to Cai Lon River. The elevation 
ranges from 0.2–0.8m; the highest 
location is Tan Hiep 0.7–0.9 m and the 
lowest location is the area along Cai Be 
River, 0.1–0.2m.

- Upper U Minh: The topography of the 
area slopes from the West Sea, having 

many depressed areas. The area is a 
centre of inundation during the rainy 
season. Elevations range from 0.1 to–1.1 
m; the highest location is centre of Ho 
Rung: 0.8–1.2 m; the lowest location is 
the area along Cai Lon River:  0.1– 0.4 m.

- The Phu Quoc archipelago: The highest 
terrain is in the middle of Phu Quoc 
island, which has a complex topography 
and is divided by rivers and streams.

The geomorphology of the project area is 
linked to a unique range from Go Quao to Ha 
Tien, which is divided by large rivers as such 
Cai Be, Giang Thanh and excavated canal 
connecting Bassac River and the West Sea such 
as Cai San cap nuoc, Rach Gia Long Xuyen, Kien 
Hao, Ban The-Tri Ton and Tam Ngan, etc.

1.3  Characteristics of the river 
network 

The system of rivers and streams in the region 
is rather dense, with both natural rivers and 
excavated ones, which significantly affects 
the hydrological regime of the project area. 
Natural rivers are Giang Thanh, Cai Lon, Cai Be, 
and Cai Tu whose estuaries meet the West Sea. 
Therefore, these rivers are important for flood 
drainage when storm water from fields are 
drained to the West Sea and at the same time, 
salt water from the West Sea penetrates into 
fields during the dry season. Excavated rivers 
were formed early for irrigation, drainage and 
navigation, including canals of Rach Gia – Ha 
Tien, Vinh Te, Tam Ngan, Tri Ton, My Thai–Muoi 
Chau Phu, Ban The, Kien Hao, Rach Gia-Long 
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Xuyen, Kenh Tron, Cai San, Thot Not, O Mon, 
KH3, KH5, KH7, KH8 and KH9, etc. These are 
the main rivers connecting Bassac River to the 
West Sea and Cai Be River, which are useful 
to irrigation, drainage and flood drainage 
of Kien Giang Province, in particular, and to 
Long Xuyen Quadrangle and West Bassac 
River in general. Since 1996, the construction 
of flood control structures has been strongly 
developed. Many canals have been excavated 
and expanded such as T3, T4, T5 and T6, and 
canals connecting the Rach Gia–Ha Tien canal 
to the West Sea.

1.4  Soil characteristics

The project has six soil types: alkaline soil, salty 
alkaline soil, peat alkaline soil, ancient alluvia 
and mountainous soil as follows: 

A. Alkaline soil: There are 203,583 ha 
(54.58%), including two types of heavy 
alkaline soil and light and medium 
alkaline soil:

• Heavy alkaline soil: distributed on 
an area of 49,269 ha, covering the 
communes of Vinh Dieu, Hoa Dien, 
Phu My (Kien Luong) and Binh Son 
and Nam Thai Son (Hon Dat). 

• Light and medium alkaline soil:  dis-
tributed on an area of 154,314 ha, 
covering the communes of Vinh 
Dieu, Tan Khanh Hoa (Kien Luong);  
Nam Thai Son, My Hiep Son (Hon 
Dat) and part of Go Quao and Giong 
Rieng Districts. This soil is suitable 
for paddy cultivation.

B. Salty alkaline soil: distributed on an area 
of 59,762 ha (16.02%), including two 
types of soils: Heavily salty alkaline soil 
and light salty alkaline soil:

• Heavily salty alkaline soil: Distribut-
ed on an area of 20,917 ha, mainly 
in the communes of Tho Son and 
Soc Sonz (Hon Dat); Vinh Hoa Hiep, 
Binh An (Chau Thanh);  and Vinh 
Hoa Hung Bac and Vinh Hoa Hung 
Nam (Go Quao), the soil can be re-
claimed for rice cultivation, subsid-
iary crops, cash crops and aquacul-
ture.

• Light- and medium-saline alka-
line soil: Distributed on an area of 
38,845 ha, mainly in the south of 
National Road 80 from Rach Gia to 
Ha Tien and partly in Go Quao dis-
trict. This type of soil is suitable for 
growing rice, subsidiary crops, cash 
crops and aquaculture.

C. Alluvial soil: Distributed on an area of 
94,296 ha, mainly in Giong Rieng, Go 
Quao, Chau Thanh, Tan Hiep and Rach 
Gia Districts. This is the best type of soil 
for agricultural production. 

D. Peat alkaline soil: There is a scarce 
distribution of this soil over an area of 
300 ha, mainly in some areas of Ha Tien 
and Hon Dat Districts, 

E. Ancient alluvial soil: distributed on an 
area of 7,628 ha, mainly in the communes 
of Tan Khanh Hoa and Vinh Dieu (Kien 
Luong).
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F. Mountainous soil: distributed in Ha Tien, 
Kien Luong and Hon Dat, over an area of 
7,400 ha.

 

1.5  Meteorology

Temperature and wind

- From December to April, the air 
temperature is high (an average 
temperature from 26 to 27 oC) and 
unlikely to change in the long term; 
the hottest month is April (average 
temperature of 28-29 oC), the coldest 
month is January (average temperature 
is 21-25 oC);

- Wind regime: There is a south-west 
monsoon wind from May to October, 
with a speed of 2.5-4.5 m/s and a north-
east monsoon wind in November to 
April, with a speed of 1.6-2.8 m/s.

- The project area has a great deal of 
sunshine, for an average of 2,200-2,600 
sunlight hours/year. There are more 
hours of sunlight during the dry months 
(January to April) i.e. 8–9.5 hours per day; 
there are fewer sunlight hours during the 
rainy season, on average 5-6.5 hours per 
day. September and October have the 
least number of sunlight hours, allowing 
human activity for 4.9 hours per day. 
These two months have the most rainfall 
along the coast of Rach Gia.

Rainfall, humidity and evaporation

Rainfall: It rains a great deal in the project area. 
The average annual rainfall is 1800–2200 mm 
in two seasons with two distinct and contrary 
rainfall regimes. The rainy season lasts from May 
to November (seven months, 90-95% of the 
annual rainfall). Rainfall is mainly concentrated 
at the beginning and end of the rainy season. 
The dry season lasts from December to April 
(five months), with little rainfall (5-10% of the 
annual rainfall). The driest month is February 
with almost no rain.

Air humidity: The relative humidity in Kien 
Giang is high, ranging from 79 to 83 per cent 
and differentiating by season; the average 
relative humidity in dry months is only 75–81 
per cent, whereas in rainy months, up to 82-
86 per cent. The highest average humidity is 
observed in the months in the middle of the 
rainy season, from August to October.

Evaporation: Evaporation is relatively high, 
i.e. 55-60 per cent of the annual rainfall. In 
the dry season, high temperature results in 
high evaporation rate, 110-140 mm/month on 
average; the largest evaporation is in March 
(140 mm/month). Months in the rainy season 
have small evaporation rate, only 75-100 mm/
month on average; October has the smallest 
evaporation (75mm/month); 

In summary: The climate in the project area is 
conducive for the development of agriculture, 
especially the growth of paddy and subsidiary 
crops. However, intensive rainfall lasts for many 
days. This concentrated rainfall combined with 
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rising water levels outside the river (flood level 
or high tide), which has resulted in inundation 
in fields, especially in depressed land or far 
from the drainage gate (centre of Giong Rieng 
and Go Quao Districts). However, since the 
rainy season in the region coincides with the 
long flood season in the upstream of Mekong 
River, there is serious inundation and flooding. 
During the rainy months, in particular, there 
are long non-rainy periods when water levels 
in many rivers are low, leading to salinity 
intrusion in some areas of high concentration. 
This occurs, for example, on the coast of Rach 
Gia-Ha Tien and south of Go Quao District, 
leading to a shortage of freshwater, which 
negatively impacts on local population’s 
livelihoods and production.

1.6 Hydrological characteristics 

Water resources 

Surface water: The surface water is relatively 
abundant. However, during the rainy season 
(May to October), most of the surface water 
of the province is highly alkaline  due to the 
province’s location at freshwater sources of 
Bassac River and at saltwater sources of Rach 
Gia Bay. 

The province has three rivers: Cai Lon (60 km), 
Cai Be (70 km) and Giang Thanh (27.5 km). 
These rivers mainly drain water during the 
flood season and for navigation. They also 
supply irrigation water during the dry season 
for many districts, such as Tan Hiep, Giong 
Rieng, Chau Thanh, part of Ha Tien, Kien Luong, 
Hon Dat, and Go Quao. Moreover, the river 

and stream system is responsible for draining 
waterlogging, flushing alkaline, navigation and 
diverting freshwater from Bassac River during 
the dry season for agriculture production and 
domestic use.

Groundwater: According to a survey by the 
Association of Geology 8, Kien Giang Province 
has seven aquifer complexes, including Pleiston 
Xen (QI - III), which is the direct supplier of 
domestic and drinking water to people in the 
districts of An Bien, Vinh Thuan, Go Quao, the 
part of An Minh District bordering An Bien, the 
part of Giong Rieng District bordering Chau 
Thanh District, and part of Tan Hiep District.

Factors affecting the hydrological char-
acteristics 

The hydrological regime of the project area 
is affected by the tide regime of the West Sea 
and East Sea, water upstream of Mekong River 
and the on-farm rainfall regime. Depending on 
the space and time, this interaction creates a 
diversified hydrology regime. The following 
factors impact on the project area:

a) the effects of the tidal regime of the West 
Sea through the estuaries of Cai Lon, Cai 
Be, Cai San, Vam Rang and Giang Thanh, 
etc.

b) the effects of flow upstream of the 
Mekong River and the tidal regime of 
the East Sea through the mainstream of 
Bassac River. 
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c) the effects of on-farm rainfall. 
Depending on the respective location, 
the distance from the sea and time of 
the year, the effects can vary; the water 
level variability and flow in canals and 
streams is highly complex. 

d) the topography, infrastructure system 
and the canal system, which affecting 
the trends in on-farm flow.

The tidal regime of the West Sea 

There are mixed tidal regimes, predominantly 
diurnal tides ranging from 0.8 to 1 m. For the 
semi-diurnal tidal regime, there are two tidal 
peaks per day with a range of difference of 0.5 
to 0.7 m. This type of tide is conducive to water 
drainage. The uneven diurnal tide regime of 
Thailand Gulf spreads to the West in the entire 
province of Kien Giang. Most of the regime is 
influenced by the hydrology regime of river 
and stream system of the province. However, it 
is also influenced by the flow regime of Bassac 
River, flood flow and the on-farm rainfall 
regime.

An average tidal cycle is 15 days. Annually, the 
highest time occurs in December and January, 
and lowest tide occurs in April and May, or 
when there is a low flow in Bassac River. The 
difference between high and low tide is 20-30 
cm. The largest range of the West Sea tide in 
Rach Gia is 95 cm in November and smallest 
range in Rach Gia is 49 cm in October

The topography regime of Bassac River 

The Bassac River is the only water source for 
Long Xuyen Quadrangle, west of the Bassac 
River (TSH) and Ca Mau Peninsula. The most 
basic characteristic of Bassac River is that the 
river is under both effects of upstream flow 
of Mekong River and tidal regime of East Sea. 
These effects are different depending on the 
time of the year and the distance from the sea.

The flow of Bassac River is impacted by the 
upstream flow of the Mekong. There are two 
distinct seasons a year: the flood season and the 
low flow season. In the flood season, water from 
the upstream strongly flows into river, i.e. 80-85 
per cent of total annual discharge, resulting in 
a much higher water level for five months (July 
to November), with the highest level at the end 
of September and early October. In 1961, the 
average discharge in October at Vam Cong was 
21,000 m3/s. During the low flow season, the 
water volume from upstream  is small (15-20% 
of total annual volume), resulting in tidal water 
deeply penetrating into the rivers at the time 
of lowest water levels in rivers and streams for 
seven months (December – June), the lowest 
flow in April or May. The flow rate during May 
at Vam Cong is 2,340 m3/s, and the flow rate 
during April at Can Tho station is 818 m3/s. 

In addition to the impacts of the Mekong River 
flow, the tide of East Sea plays a decisive role 
to the hydrology regime of the Bassac River. 
The East Sea tide is uneven and semi-diurnal, 
receding and rising twice a day, creating two 
tidal peaks and feet with a large tidal range. 
The water level at the bottom of the tide 
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ranges more widely than at the tidal peak. 
Therefore, the duration of the high water level 
is longer than that of low water level, and the 
average water level curve is similar to the high 
water level curve, resulting in limited drainage 
capacity. 

The East Sea tide and the Bassac River, meet in 
an upstream flow and and are disturbed: lower 
peak and higher foot with smaller range. The 
water level range of flood water at Can Tho is 
120-160 cm, with the smallest level in October 
(120 cm). Due to the uneven upstream flow, 
the water level range during the dry season is 
larger than during the flood season months. The 
water level range during the low flow season 
is 180-210 cm at Can Tho, and peaks in May at 
210 cm. In the Bassac River, the flood flow and 
tidal flow meet during the flood season; some 
study results show that the area from Can 
Tho to Chau Doc is more strongly affected by 
floods than by tides; by contrast, the area from 
Can Tho to the Sea is more strongly affected 
by tides than by floods. Although tides and 
floods have strong impact on the flow of the 
Bassac River flow, its basic characteristics in 
the section starting at Chau Doc-Can Tho is 
its seasonal regime, which determines the 
hydrological regime of the project area.

Precipitation

There is a great amount of rainfall in Cuu Long 
Delta. Although there is large rainfall, it does 
not affect the flow trend in on-farm canals. The 
rainfall only creates a temporary flow, resulting 
in higher water level in canals in the flood 
season, especially in months with high tide.

Depending on each area and time, each of the 
above-mentioned factors may affect either in 
strong and weak manner on the hydrological 
regime of the project area. The project area can 
be divided into two sub-regions with different 
features: Long Xuyen Quadrangle and the 
Bassac River region. 

During the low flow season: the on-farm 
hydrological regime in the project area is 
affected both by the Bassac River and the 
West Sea tidal regime. As these two water 
sources have different range, frequency and 
de-phasing, a wetland region is created on 
canals. The North of Cai San canal: the wetland 
at the bordering area between Kien Giang and 
An Giang. The south of Cai San canal, wetland 
located between Can Thoand Kien Giang, the 
further away from Bassac River the more the 
wetland is towards the South. At Vi Thanh the 
water level range during the dry season is 35-
45 cm. 

Flood season: North of Cai San canal, the 
floodwater from Bassac River is diverted to 
the canals of Vinh Te, Tri Ton and Muoi Chau 
Phua. Therefore, the fields of An Giang are 
predominantly irrigated, with a combination 
of local rainfall and floodwater, which are 
drained to the West Sea. The phenomenon of 
tide-flood-affected wetlands disappears in the 
flood season (September and October), and 
later reappear together with the weakening of 
flood.
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1.7  Water level process and flow trend 

Water level process and trend of flood 
flow 

Annually, at the end of May, the water level in 
Mekong starts to rise and peaks in August to 
September upstream and in late September 
and early October, downstream (Tan Chau, 
Chau Doc), after 10-15 days at Tan Hiep, Rach 
Gia. As the flood peak is reached, the water 
level is strongly reduced until the end of 
December. In January and February, the water 
level is gradually reduced and reaches the 
lowest level in April and May.
 
The sub-region in the north of Cai San 
canal 

In the early period of the flood season: 
Most of Long Xuyen Quadrangle, including 
downstream of Vinh Te canal, is protected by 
the KSL system, which includes a ring dyke 
constructed to ensure a flood surge in July to 
protect most of area under summer-autumn 
rice cultivation. Along the Chau Doc-Nha Ban 
canal, there are seven bridges diverting floods 
into Long Xuyen Quadrangle, which has been 
protected two dams of Tra Su, Tha La until 1 
September. 

Therefore, most of flood flows along Vinh Te 
and through Huu Nghị to the West Sea and 
partially into TGHT area through canals of T3, 
T4, T5, T6; a small part will be returned to Bassac 
River. The flood from Bassac River increases 
significantly in the canals of Tri Ton, Ban The, 
Chac Nang Gu, Muoi Chau Phu, Mac Can Dung 

and Rach Gia-Long Xuyen, especially upstream 
canals, inundating the area along Bassac River, 
which rapidly flows to Kien Giang. According 
to a general assessment conducted, the alluvia 
from Long Xuyen Quadrangle diverted to Kien 
Giang towards Bassac River are increasing. 
Therefore, the objectives of preventing the 
flow with less alluvia crossing the border and 
increasing the flow from Bassac River with 
much alluvia to enrich the fields have been 
implemented as per flood control planning. 

Main flood season: In 2000, the peak flood at 
Chau Doc in Bassac River reached 5.07 m, 15-
40 cm higher than the flood levels before 1996; 
however, due to the flood control system’s 
performance, the flood level in the Long Xuyen 
Quadrangle reduced by 20-25 cm and the flood 
detention in the downstream area was slowed 
down. According to data, the 1996 floods in 
Tri Ton peak at 3.25 metres (on 9 October, 
2.07 metres (on 19 October) at Tan Hiep, while 
in 2000, they reached 3.15 metres and 1.93 
meters in Tri Ton and Tan Hiep, respectively, a 
reduction of 5-10 cm; in 2000 in Tan Chau and 
Chau Doc, the flood level was 18-35 cm higher 
than in 1996. Outside the protection area, flood 
flowed quickly from Chau Doc to Xuan To, and 
from Xuan to gates T3, T4 and T5. 

The most critical flood situation 

Certain changes in floods occurred in the 
2000s: the northern area of Vinh Te canal was 
flooded up to 2.0-3.5 m, peaking between on 
23-25 September; the Long Xuyen Quadrangle 
was flooded up to 1.5-2.0 m, peaking on 27-
29 September. Water depth in slow-rise floods 
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tended to be the flood characteristic that the 
central region of the Long Xuyen Quadrangle 
experienced, flooding around 1.5-2.0 m and 
peaking on 24-27 September. In 2000, the 
upstream area of the Rach Gia–Ha Tien canal 
was partially affected by high floods, mainly 
due to the insufficient flood release opening. 
The flood depth was 1.0-1.5 m, peaking on 28 
September to 2 October.

The coastal area of the West Sea, excluding the 
one protected by dykes, was deeply affected 
by high floods in 2000. Along the Cai San canal, 
in the area bordering the West Bassac River, the 
flood came later, reaching a depth of 1.5-2.0 m, 
and peaked on 27-29 September. In 2001, the 
central region of the Long Xuyen Quadrangle 
was flooded at a depth of 1.0-1.8 m, peaking 
at 1-10 October. Ha Tien Quadrangle was 
flooded at a depth of 1.0-1.5m, peaking at 8-12 
October. The floods inundated the area along 
Cai San canal very late in the year, and peak 
floods and tides occurred on 7-20 October, 15-
20 days later than it occurred in the upstream 
area, at a depth of 0.75-1.5 m. 

In general, data on 2000, 2001 and 2002 floods 
showed that the flood control works in the 
Long Xuyen Quadrangle have performed 
successfully their functions, reduced main 
flood level in central region of the Long 
Xuyen Quadrangle for 40-50 cm, changed the 
direction and enabled a quick and higher flood 
discharge to the West Sea through Ha Tien 
Quadrangle than that in 2000, and increased 
sediment volume transferred from the Bassac 
River to the fields. 

West Bassac River sub-area 

Without flood control works in the Long Xuyen 
Quadrangle, from August to September the 
southern part of Cai San canal was subject to 
annual floods from the north through sluices 
along Highway 80 (Lo Te-Rach Soi), and floods 
from Bassac River combined with rainwater. 
The deepest flood lasted from mid-September 
until the end October. The maximum depth 
was observed at the area bordering Can Tho, 
at for 1.0-1.2 m and Cai Lon–Cai Be riparian 
area was flooded under 0.6-0.8 m of water. The 
inundation lasted for around 2.5-3.0 months 
(15 September-15 November), the middle area 
of Cai San-O Mon canal in Tan Hiep District 
often flooded earlier, about 15 days before the 
whole area. 

In late November 2001, most of the area was 
flooded under 0.4-0.6 m, and the coast of 
the West Sea and Cai Lon riparian area were 
flooded under 0.3 m, which was conducive 
for sowing winter-spring paddy. By contrast, 
pumping was required to discharge floods in 
the shallow lands in Tan Hiep, Chau Thanh, 
Giong Rieng and Go Quao. 

With the flood control works in the Long 
Xuyen Quadrangle, the trend in flood and 
flood flow development changed. As the 
early floods were stopped by Tra Su and Tha 
La dams, by the end of August, floods in the 
Long Xuyen Quadrangle were not from West 
Bassac River. The incoming flood flows were 
mainly from Bassac River, therefore, having 
less of an impact on South Highway 80 in Kien 
Giang Province. In mid-September, floods 
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began flowing down the Southern Highway 
80 through sluices and gates and reached 
the highest discharge in middle October. In 
2000, the discharge overtopped Highway 80 
was around 800-1,000 m3/s, about 15 per cent 
higher than the 1996 flood. 

In the areas that were seriously affected 
by tides, such as Cai San, Chau Thanh and 
Go Quao, the water level fluctuated. In late 
September 2000, the maximum water level 
in Giong Rieng was 1.02 m, 4 cm lower than 
in 1996, but in late October, due to high tides, 
maximum water level height at Giong Rieng 
was higher than that in 1996. The 2000 flood 
discharge released through Cai Lon–Cai Be 
canal was around 700-850 m3/s and 400-600 
m3/s in the 2001 flood.

Water level and flow trend in the dry 
season

In Bassac River, the flow was affected by 
upstream flows and East Sea tides at the same 
time. In the dry season, mean water level 
along Bassac River was 30-60cm higher than 
that in the West Sea. This was one advantage 
for enlarging the main canal system diverting 
freshwater in Bassac River to Kien Giang.

Starting in January and thereafter, the water 
level in Bassac River decreased quickly and the 
lowest level is observed in the last half of April: 
the mean water level in April 2001 at Chau Doc 
was 78 cm; at Long Xuyen, 55cm; and at Can 
Tho, 35 cm. At the same time, on-farm water 
in the Long Xuyen Quadrangle decreased to a 
very low level, particularly in the downstream 

portion of the main canals and coastal area of 
the West Sea, which limited the flow of water 
irrigation downstream. Irrigation in this period 
was mainly undertaken by pumps. However, 
sowing in summer-autumn in the West Sea 
coastal area in March and April was often 
affected with saline intrusion. 

In April, water level in canals began increasing 
due to rainwater and flows from Bassac River, 
but it was 20-50 cm lower than the natural 
ground. In this period, the water levels in the 
canals were not only low, but also contaminated 
with acid water released from the fields.
 

1.8  Water quality

Acidification

In the early rainy season (May to 15 July), acid 
water occurred in the canals in the project 
area. However, the mean water level in the 
canals was lower than the natural ground 
level; therefore, drainage of acid water by 
gravity was considerably efficient. The general 
trend of releasing acid water into the West Sea 
concurred with flood release direction. Since 
1995, since the implementation of a set of flood 
control works, particularly after 2000 floods, 
acidification has been changed significantly. 

Water quality measurements carried out 
during the baseline survey of environment 
development in Rach Gia–Ha Tien coastal area 
(2001-2004) showed that in July, there were 
two zones where the pH value of less than 
5 – along Kien Luong Town (Canal 248) and 
Luynh Quynh Canal (Canal 285) (to an area 
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of around 6,000 ha). In August, as the rainfall 
was high and upstream floods increased, the 
area with a pH value of less than 5 decreased 
(to an area of around 3,000 ha). In October 
and November, floods were released from 
Vinh Te canal and from the central region of 
the Long Xuyen Quadrangle, and the entire 
area along Rach Gia–Ha Tien sea was almost 
free from acidification, i.e pH was 6.5 and 7.5, 
respectively. In particular, acidity in RG-HT 
showed that acid water occurred locally, but 
it was due to the acid water transmitted from 
the acid water concentrations found in Ha Tien 
Quadrangle. A pH measurement performed 
in 1998 showed slight acidification in Ha Tien 
Quadrangle in May to July. 

Saline intrusion development 

Since 1996, with the completion of set of flood 
control works in the Long Xuyen Quadrangle, 
especially the group of works along the West 
Sea, many changes occurred in saline intrusion. 
According to saline measurements, from July 
to November in 2001, the RG-HT coastal area 
was generally refreshed and salinity measured 
at closed points was below 0.5g/l. In July and 
August, there were high levels of saline at the 
gates without saline intrusion control (Vam 
Rang, Rach Gia, Dong Ho, etc.); however, in 
October, as high upstream flood discharges 
occurred, salinity in the areas was reduced to 
below 1.0g/l. 

At present, saline water intruded the Long 
Xuyen Quadrangle mainly through Dong Ho, 
Ta Xang, Tam Ban, Vam Rang, Rac Gia – Long 
Xuyen and Cai San gates. Saline water in Giang 

Thanh River flooded Dam Chinch, particularly 
after the dredging of the Ha Giang canal, 
saline water strongly intruded into Tinh Bien. 
However, saline water partially flowed into 
Rach Gia–Ha Tien canal in addition to saline 
water from Ta Xang and Tam Ban, which 
affected Nong Truong canal and T3 canal.

Sediment content and micro-organism 
indicators

The water quality measurements taken in 
July-November under a programme for the 
baseline survey of Rach Gia–Ha Tien coastal 
area showed that the content of sediment 
varied between 30-120 mg/ in average, this 
sediment increase varied between July and 
November.  

Tests of microbiological indicators conducted 
from July to November showed that, in August 
and early November, E.coli and Coliform values 
exceeded the limits specified for domestic 
and aquaculture activities. In late November, 
E.coli value increased from 11 to 64, which was 
highly suitable for aquaculture and domestic 
use.

Ecological areas

The project area is characterized by six main 
ecological areas, as follows:

•	 Ecological	 area	 with	 medium	 and	 low	
flooded freshwater: This area covers 
a large part of West Bassac River in Go 
Quao, Giong Rieng, Chau Thanh and Tan 
Hiep districts. The main characteristics 
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of this ecological area is that lightly and 
heavily acidic soils have been improved; 
freshwater is available all year round. 
The area is affected by medium and 
low floods in October and November. 
The main crops were double and triple 
paddy seasons, industrial crops and fruit 
trees. In general, this ecological area was 
suitable for agricultural development 
and crop diversification.

•	 Ecological	 area	 with	 deep	 flooded	
freshwater: This area covers southern 
Tri Ton of Long Xuyen Quadrangle 
(bordered by Highway 80, Cai San canal, 
Tri Ton canal and An Giang province) 
in Tan Hiep, Chau Thanh, Rach Gia and 
Hon Dat District. It is characterized by 
non-acid or light acid soils, which have 
already improved; freshwater is available 
all year round. The area is subject to 
deep floods from August to December. 
The main crops are double-cropping 
paddy rice. In general, this ecological 
area is suitable for paddy intensification 
and freshwater aquaculture, but faces 
the major challenge of foods.

•	 Ecological	area	with	deep-flooded	acid	
water: This area is in Ha Tien Quadrangle, 
which is characterized by seriously 
acidified and deep flooded lands, and 
prolonged floods from September to 
November. The area is mainly covered 
by forests (indigo and eucalyptus trees) 
and partially covered by single or double 
paddy fields or bare lands. In general, the 
area has been facing many difficulties 

in agricultural and forestry production; 
however, it benefitted from floodwater 
to neutralize acid soils or reduce flood 
levels as required for agricultural, forestry 
and aquaculture production. 

•	 Ecological	area	with	brackish	water:	This	
area is located from the city of the Rach 
Gia to Ha Tien sea, along Highway 80 to 
the sea dyke, and includes parts of the 
riparian lands of Cai Lon, Cai Be and 
Giang Thanh Rivers. The water is salty 
in the dry season and freshwater in the 
rainy season, suitable for single paddy 
crop, fruit trees, short-term crops and 
shrimp-paddy rotation. The agricultural 
challenges include low and unstable 
productivity and poor efficiency; 
however, this area is suitable for shrimp-
paddy cultivation and specialized shrimp 
cultivation. 

•	 Ecological	 area	 with	 saline	 water:	 This	
area covers lands along the sea dyke, 
from Rach Gia to Ba Hon, and a small area 
in Kien Luong, Ha Tien. There is regular 
saline water intrusion and the lands are 
mainly covered with protection forests, 
shrimp ponds inside or under forest 
canopy, alluvial grounds where farmers 
cultivate oysters and shellfish. 

•	 Mountainous	 ecological	 area:	 This	 area	
covered Ha Tien, Hon Chong and Hon 
Soc. Although located within the project 
area, it has a high elevation and has 
never been flooded. Plant cover is highly 
diversified with mixed forests and fruit 
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trees, etc., which is suitable for tourism 
and services development.

2. Socio-economic conditions 

2.1 Population and population 
composition

Population: By 31 December 2009, the total 
population in Kien Giang was 1,688,228 
persons, ranked at 12 in the country and two 
in the Mekong delta (below An Giang). The 
average growth rate was 1.2 per cent /year.

Ethnic minorities: There are ten ethnic minorities 
living in the Province: the majority are Kinh, 
(85.57 per cent); followed by Khmer (12.16 per 
cent), Hoa (2.18 per cent); and the remaining 
minorities are Tay, Nung and Mong, who are 
unevenly distributed in the province. Most of 
the population live along the transportation 
routes, canals, rivers and islands. There is also 
an uneven distribution between rural and 
urban areas, also. Urban centres are evenly 
located along Highways 80 and 61, with an 
average distance between them of 15-30 km. 
The highest concentration of the population 
is in Rach Gia city (80%), while the population 
of the provincial towns ranges from 10,000 to 
20,000. The largest industrial urban population 
is in Kien Giang Province. 

Poverty: As at 2009, there were 22,664 poor 
households in the Province (5.81%), of which 
28 per cent were Khmer. The main reasons for 
poverty were: lack of land for crop production 
(54 per cent), ageing and disease (23%), lack 

of production capital (11%), unemployment 
(4%), unskilled production (2 %) and others. 

2.2 Education

The Province has 15,488 teachers (2009), 
290,959 secondary pupils, 161,167 primary 
pupils, 513 schools and 10,319 classrooms. 

Progress has been made in the education and 
training sector; the quality of education has 
been improved, and an increased number 
of students are qualified for high school 
graduation and there is greater participation 
in graduation examinations in all general 
education levels. The number of students who 
passed the entry examinations of universities 
and colleges has increased.

2.3 Health care

Most of the communes had health care stations 
and districts had polyclinics. There were 3,720 
beds and 851 doctors in the province. However, 
the doctors and surgeons mostly worked in 
Rach Gia, and the remote areas still suffered 
from of lack of medical teams.

Health care systems are good. Investments 
have been made in the construction of new, 
specialized hospitals; technological advances 
have been applied and techniques transferred 
to four district hospitals. Epidemic diseases 
have been reduced. National health care 
programmes have been well implemented 
and Sanitation Performance Standard 
(SPS) sanitation has been strengthened. 
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Competitive procurement of medicines and 
health care equipment were initially carried 
out effectively.

2.4 General economic state

The GDP reached VND18,801 billion, an 
increase of 12 per cent: 7.4 per cent in zone 
one, 13.1 per cent per cent in zone two, and 
17.6 per cent per cent in zone three. In 2010, 
food production reached 3,497,000 tonnes, or 
102.55 per cent of the rice production plan, 
with an average productivity of 5.44 tonne/
ha. 

Total production of aquaculture products 
was estimated at 473,494 tonnes, or 97.9 
per cent of the fisheries plan. The area 
under shrimp cultivation was 81,726 ha, 
and shrimp production was 34,751 tonnes. 
Industrial production value was estimated at 
VND13,439.79 billion, or 100.8 per cent of the 
target plan. 

The commerce and services sector increased 
considerably, total retail sales of goods and 
services were estimated at VND28,300 billion, 
or 104.82 per cent of the plan of the People’s 
Council. There were 2.942 million tourists, 
or 97.42 per cent of the plan of the People’s 
Council, including 95,500 international 
tourists, an increase by 29.86 per cent.

There has been a stable development in 
transportation. Passenger transportation was 
estimated at 40.7 million, which increased 
by 10.8 per cent; goods transportation was 
estimated at 5.742 million tonnes, an increase 

of 9.73 per cent per cent over the same period 
of 2009. There was a total number of 1,997,580 
subscribers, or 118 subscribers/100 persons on 
average; telecommunication revenue reached 
VND1,100 billion. 

Total export value was US$456.8 million or 
achieved 87.9 per cent plan, including 819,266 
tonnes rice, achieved 96.38 per cent plan. Total 
import value was US$48m, achieved 160 per 
cent plan.

Total investments in total social investments 
were estimated at VND15,894 billion, or 35.35  
per cent of GDP, including VND2,036 billion 
disbursed by the local budget, or 94 per cent of 
the plan. Moreover, 97 per cent of communes 
have roads to access the commune centre, of 
which 88 per cent (91/103 communes) have 
communal roads paved with bitumen.

In terms of foreign direct investment (FDI), by 
the end of 2010, there were 21 FDI projects 
and the registered capital amount to US$2.84 
billion; the implemented investment was 
estimated at US$479 million. There were 1,050 
newly registered enterprises, whose registered 
capital was VND 5,500 billion. 

Total budget income was estimated at VND2.94 
billion, or 108.4 per cent of the annual plans of 
action of the People’s Council. Total budget 
expenditures were estimated at VND4,762.6 
billion, an increase of 10.7 per cent of the 
estimate made at the beginning of the year. 
This included investment in development 
valued at VND1,523.4 billion (including 
operations capital, government bonds and the 
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Party’s budget loans), 9.4 per cent higher than 
what was estimated.
 

2.5 Land

Total natural land area in Kien Giang was 
634,627.21 ha, including:

- Agricultural land: 575,697.49 ha, 
accounting for 90.71 per cent (including 
354,012 ha paddy, accounting 61.49 per 
cent agricultural lands); 

- Non-agricultural land: 53,238 ha, 
accounting for 8.39 per cent natural 
lands; 

- Unused land: 5,691.34 ha, accounting 
for 0.90 per cent natural lands; 

- Water surface in coastal lands 13,781 
ha.

In general, land in Kien Giang is highly 
conducive for agricultural and aquaculture 
development. Industrial construction, 
transportation and population should take 
into account the strength of agriculture and 
the increase in population.

2.6 Agriculture

Horticulture

The main crop is paddy rice in the province. 
High priority was given in enlarging the area 
and increasing productivity. One of the main 
reasons for growth in this area was the efficiency 
of the hydraulic system, which released floods, 
flushed acid soils, controlled saline intrusion 
and supplied water for irrigation. In addition 

to paddy, there were other crops developed 
in the project area, such as beans, vegetables, 
sugarcane, pineapple, and coconuts, but with 
low production.

Statistic data on paddy area, productivity and 
production changes in 2000-2009 period were 
as follows: 

- Winter-spring paddy crop season: In 
2003, the crop area increased quickly 
to 191,608 ha, from 169,663 ha in 2000. 
Productivity also increased rapidly, at an 
average of 5.86 tonnes/ha. 

- Summer-autumn paddy crop season: 
The crop area has been increased quickly, 
from 180,169 ha in 2000 to 226,216 
ha in 2003. Productivity increased 
considerably, from 3.14 tonnes/ha to 
3.73 tonnes/ha, a low and unstable 
level.

- Winter paddy crop season: The crop area 
was not very large, mainly located in 
Kien Luong and Go Quao Districts and 
partially in Ha Tien and Chau Thanh. 
This area was quickly reduced, from 
7,404 ha in 2000 to 2,086 ha in 2003; the 
productivity was low and unstable.

Livestock production 

In 2010, there were 9,500 buffalo, 22,000 cows, 
410,000 pigs and 6,000,000 fowl. Total meat 
production was 42,000 tonnes of which 15,000 
tonnes were fowl meat.
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2.7 Fisheries

In Kien Giang, 200 km of coast and a dense 
network of canals and rivers provide a good 
environment for aquaculture development. 
Aquaculture in the area was mainly developed 
with shrimp cultivation and freshwater fish 
breeding in ponds. Shrimp cultivation was 
mainly developed in Ha Tien, Kien Luong and 
Hon Dat Districts. The total shrimp cultivation 
area was approximately 4,984 ha: 3,134 ha of 
shrimp cultivation, 1,368 ha shrimp combined 
with paddy, and 482 ha shrimp and wood. 

Freshwater fish were mainly natural and the 
area of fish ponds was small. Both cultivated 
and natural fish production was around 1,000 
to 2,000 tonnes. 

2.8 Forestry

Forests were valuable natural resources in 
Kien Giang. The forest structure was: 38,500 ha 
of timber, mainly in Phu Quoc Island, 2,237 ha 
of mangrove in the coastal area, 46,137 ha of 
mangrove in Ca Mau peninsula and 25,711 ha 
of eucalyptus in the Long Xuyen Quadrangle. 

The forest in Kien Giang plays a very important 
role in preserving the freshwater source of 
Phu Quoc Island and protecting the ecological 
environment of the Ca Mau Peninsula, and has 
a high value in terms of natural plants and wild 
animals, and creating preserved areas and 
ecological tourism.

At present, there are plans to preserve two 
natural parks: U Minh Thuong forest (21,000 
ha) and Phu Quoc National Park (31,422 ha).

2.9 Industry – Minerals 

Industry ranked in second position in Kien 
Giang’s economic structure. The economic 
production in 2007 amounted to VND8,479.7 
billion. The public sector accounted for over 99 
per cent of total industrial production. Foreign 
investment in this sector was not significant. 

At present, there were two concentrated 
industrial zones: the Kien Luong – Ba Hon – Hon 
Chong industrial zone, which mainly produce 
construction materials; and Rach Gia–Rach Soi–
Tac Cau–Ben Nhat industrial zone, which mainly 
processes agricultural products and seafood. 
The province and private investors, including 
foreign investors, have invested in these two 
industrial zones in order to gradually accelerate 
the provincial economic development.

2.10 Trade, Tourism and Services

There is a high tourism potential in Kien Gian, 
with its beautiful landscsapes and historical 
sites such as Hon Chong, Hon Trem, Hon Phu 
Tu, Mo So Mountain, Mui Nai coast, Thach Dong 
cave, Mac Cuu tomb, Dong Ho, Hon Dat, U Minh 
forest, and Phu Quoc Island, among others. In 
the provincial GDP, the share of services was 
lowest. However, in the recent years, the share 
of services gradually increased, but at a slow 
and unstable rate. According to statistical data, 
in 2007, gross retail sales and services revenues 
amounted to VND15,398.8 billion. 
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2.11 Transportation

The provincial transportation system in Kien 
Giang is adequate, with roads, waterways 
and airlines. For passenger transport, roads 
accounted for 73.4 per cent of the total 
transportation volume and 71 per cent of the 
circulation volume; for goods transportation, 
waterways accounted for 70 per cent of the 
transportation volume and 66.2 per cent of 
the circulation volume. 

Roads

The main roads in the province were: 

- National Highway 80, starting in Can 
Tho city, passing An Giang province, 
entering Rach Gia city, Ha Tien Town and 
connecting Cambodia borderline. This 
was the longest and important road in 
Kien Giang. 

- National Highway 61, starts in Rach 
Gia city, crosses Go Quao District, to Vi 
Thanh town in Hau Giang Province and 
crosses National way 1A. 

- National Highway 63, starts in Rach Gia 
city, crosses Chau Thanh, An Bien, U Minh 
Thuong, Vinh Thuan Districts, connects 
National Highway 1A in Ca Mau city. 

- Provincial Road 11, starts at Ba Hon 
T-junction, crosses National Highway 
80, follows the coast to Hon Chong and 
Rach Dung, for almost 30 km. 

Waterways

The Province’s waterway network is 
comprehensive. The waterway landings at 
Rach Gia and Rach Soi served for the main 
routes such as Rach Gia-Ha Tien, Rach Gia Long 
Xuyen, Rach Soi-An Bien, Rach Soi-Long Hưng, 
Rach Soi-Thoi Binh-Ca Mau. Ha Tien, Kien 
Luong landing stages served for the routes 
Kien Luong-Long Xuyen, Ha Tien-Chau Doc. 
The boats mainly run along these canals: Vinh 
Te, Rach Gia-Long Xuyen and Can Gao. There 
are ferry boats are Rach Gia-Phu Quoc and Ha 
Tien-Phu Quoc. In addition, there are short 
routes connecting Rach Gia to the islands. 

Airlines

Rach Soi airport in Rach Gia city has two fights 
from Hochiminh city to Rach Gia. Phu Quoc 
airport connects Rach Gia and Phu Quoc.

2.12 Hydraulic works system

The hydraulic system in the project area was 
developed in the last century for various 
purposes such as navigation, water in-take and 
flood release. This comprised excavated canals 
such as Vinh Te, Rach Gia Ha Tien. In the early 
20th century, the French reinforced the main 
canal system, connecting Bassac River, Vinh 
Te canal and the East Sea. Many years later, 
the hydraulic system in the project area was 
completed at the same time as the reclamation 
the Long Xuyen Quadrangle and West Bassac 
River. However, the rehabilitation of the system 
did not begin until independence and and was 
intensified in 1990. 
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The hydraulic works in the project area may 
be divided into: (i) flood control works: and (ii) 
hydraulic works for production. 

The current state of the constructed flood 
control works in Long Xuyen Quadrangle and 
West Bassac River is as follows:

Flood release works system along the 
West Sea 

- Sea dyke from Rach Gia–Ba Hon, 75 
km in length, 6 m in width and 2 m in 
height

- Saline intrusion prevention sluices (25 
sluices)

- National Highways 80 and 61
- Flood release canals: Tuan Thong, T6, 

Lung Lon, Binh Giang1, Binh Giang 2, 
Luynh Quynh, and Canal 9

- Bridges over National Highways 80 and 
61. 

 
Flood control works along the border

- Vinh Te canal and  Chau Doc–Ha Tien 
route (N1)

- Dyke of Southern bank of Vinh Te canal
- Tra Su, Tha La, Dam Chinh dams, Xuan To 

spillway.   
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Main canal and embankment system

- Flood release canals: T6, T5, T4, T3
- Above-flood level roads and residential 

areas, and embankment alignments.

Current state of secondary canal and 
embankment system

In order to serve production, in addition to flood 
control works system, the secondary and on-
farm hydraulic systems in the project area were 
designed and developed. In general, there was 
an uneven secondary hydraulic development in 
the project area between regions. This resulted 
from inconsistent production development 
and a lack of coordination between earthen 
works and civil works. 

Pumping station system

The pumping station system in the project area 
was not popular because it was not required 
by the regional production. There were some 
electrical pumping stations (around 1,000–
2,500 m3/h output), including in Tan Hiep, 
Go Quao and Giong Rieng. Other areas used 
various small pumps such as D9, D12, D14 and 
rotary pumps for irrigation and drainage. 

Large-scale pumping stations have not yet fully 
functional, while pumped drainage demand 
was very high, especially when the protective 
blocks are built and the electrical system 
developed. The construction of electrical 
pumping stations is completed in some places, 
particularly in the West Bassac River. 

On-farm hydraulic system

The on-farm hydraulic system included these 
below the secondary level, such as footlike-
shaped canals, intakes, on-farm drains, 
pumping stations, paddy fields and shrimp 
ponds. The current state of on-farm system 
in the project area was generally poor and in 
some areas, such as in Ha Tien Quadrangle, it 
has only recently been developed. 

Sea dykes and estuary dykes

Along the coast, from the borderline with Ca 
Mau province to Cai Lon River, there was a 
dyke alignment constructed 200-500 metres 
from the coast. Despite annual repairs and 
embankments, they were very small and low; 
the common elevation was 1.2–1.5 m, and the 
surface width was 1.0–2.5 m. Watershed forests 
in many sections were in good condition, while 
in others they were cut and destroyed. There 
were two dyke alignments on the section from 
Chu Vang canal to Thu 6 canal. The interior 
dyke was called Canh Nong and is around 2-5 
km from the exterior one. The lands between 
the two dykes were used for shrimp cultivation 
and mangrove forest plantation. There were 
five small sluices constructed along the interior 
dyke, which were D100 sluices or 2-3m open 
sluices. On the exterior dyke, only the Kim Quy 
sluice was constructed.

In the West Bassac River region, sluices were 
constructed under the O Mon–Xa No subproject. 
Currently, a sluice has been constructed at tail 
KH9 canal with an opening width of 15 m (2 
m x 7.5 m), and a bed elevation below 3.00. 
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In addition, there were some small sluices in 
Giong Rieng and Go Quao (type D100 and 2 
m). 

Rach Gia–Ha Tien coastal area: Rach Gia–Chua 
Hang dyke alignment, around 70 km in length 
with 21 or 22 sluices, which were designed for 
drainage and saline intrusion control.

Cai Lon, Cai Be riparian area: Small and low 
dykes were constructed whose surface 

Type of 
sluice

B=3-5 B=6-10 B=11-15 B=16-20 B=21-25 B>25 So Cong

Quantity 12 16 6 3 6 43

elevation was 1.0–1.5 m and whose width was 
1–2 m; farmers built these dykes for flood and 
saline intrusion control to facilitate agricultural 
production.

Under-dyke sluice system

Forty-three under-dyke sluices of various 
types were constructed for saline intrusion 
prevention, flood release and water regulation, 
as summarized in Table 1.1.

Table 1.1 Quantity and dimensions of under-dyke sluices

Small reservoirs

The mountainous area in Tri Ton and Tinh Bien 
is fairly large with a high agriculture production 
potential; however, water resources were 
insufficient. In order to allow for production 
and domestic activities, four small reservoirs 
of a total capacity of 750,000 m3 were built to 
provide irrigation and a domestic water supply 
for 12,000 persons.

3. Evaluation of current conditions

3.1 Effects on the natural land resources 

The Long Xuyen Quadrangle

Acid soils occupied a high percentage of the 

total land area in this zone. The transfer of land 
uses, from less effective paddy lands and bare 
lands to aquaculture lands, especially shrimp 
cultivation, have changed the soil structure, 
increased acidity and salinity. This has resulted 
in soil degradation because farmers excavated 
ponds and reclaimed lands spontaneously.

The current exploitation of limestone, dolomite 
limestone, construction stone, etc. in Kien 
Luong–Ba Hon–Hon Chong has changed the 
quality of the surface water, acidified soils and 
water in the area when rainwater overtops, 
and destroys plant cover in the exploitation 
area. This has resulted in the disappearance of 
additional water sources of groundwater and 
caused soil erosion.
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West Bassac River 

In general, lands in the West Bassac River 
area were good and regularly enriched 
with alluvium. However, the uncontrolled 
application of pesticides and fertilizers 
have caused negative impacts on the soils 
and reduced their absorption capacity. The 
conversion of lands from cultivation into 
aquaculture degraded the soils, which are 
heavily contaminated with acid.

U Minh Thuong area

Lands in U Minh Thuong are of poor quality, 
with acid and saline intrusion. Most of the 
lands are used for agricultural, forestry, and 
specialized and residential uses. There is a 
strong trend towards the conversion of land 
use in Kien Giang Province. In particular, from 
2004 to 2008, agricultural lands increased; 
the trend was to convert aquaculture and 
cultivation area, increase urban and specialized 
used lands and reduce unallocated/bare lands 
and forests, because the lands were converted 
into urban, non-agricultural and public works 
lands. 

Area of acid, saline and polluted soils has been 
increasing. Urban lands were polluted with 
heavy metals and toxic chemicals. Agricultural 
lands were polluted with excessive fertilizers 
and plant protection products. In addition, 
soil degradation in this site was due to the 
conversion of less effective paddy and bare 
lands into agricultural and aquacultural lands, 
which resulted in changes in soil structure, 

increased acidity and salinity, as farmers’ 
excavated ponds and reclaimed lands. 

3.2 Changes in water environment

Surface water

Monitoring data 2008 showed that there 
was a light or medium level of pollution in 
surface water. The natural characteristics 
of surface water in Kien Giang are acid and 
saline contamination. Surface water sources 
were not only polluted with organic matters, 
but also affected with sediments and total 
coliforms have rapidly increased. In addition, 
as navigation network has been developed 
rapidly in the area, the operation of boats and 
ships have caused oil pollution for surface 
water. Therefore, surface water pollution in the 
province has been worsened in both contents 
and indicators.

Groundwater
  
There has been a negative trend in the quality 
of groundwater. In particular, in Long Xuyen 
Quadrangle, the groundwater has been 
affected with saline intrusion, causing that was 
why Chloride value was considerably high. 
Groundwater in this area was not polluted 
with acid and its nutritious content was low. 
However, groundwater in the area showed the 
sign of microbiological pollution at low level, 
except for some places where the value was 
high.
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3.3 Urban and rural sanitation

In the past, waste disposed untreated and 
directly into canals. This contributed the 
increasing surface and groundwater pollution 
in Kien Giang. This was correct especially for 
domestic wastewater in Rach Gia city and Ha 
Tien town. On the other hands, wastewater 
disposed by seafood processing plants, 
the industrial zone has not been treated or 
improperly treated. 

The pollution from pharmaceutical wastewater 
has currently been at alarming level. These 
sources of pollution contained pollutants 
that exceeded standard levels, such as 
organic, suspended solids, particularly the 
microbiological matter. The waste sources 
were all disposed into rivers and canals, which 
resulted in inevitable pollution of surface water 
in the urban area in Kien Giang. 

In past years, the collection of solid wastes was 
effective in central and urban areas. This was 
limited in rural areas due to insufficient human 
resources, equipment and inconvenient 
transportation. Most of people in the rural 
areas had to collect their waste and either 
burnt it or disposed of it in the canals, which 
impacted on navigation and polluted the 
domestic and aquaculture waters. Farmers 
rarely collected the various types of medicine 
bottles and bags; they mainly gathered them 
for burning or selling as garbage. 

3.4 Changes in natural resources and 
biodiversity

Natural resources in Kien Giang are highly 
diversified with natural and original ecosystems, 
for example, in U Minh Thuong Cajuput forest, 
mangrove forest, sea and islands, natural 
parks, and national parks that are well-known 
for their diversity and attractive landscape. 
In particular, the mangrove forest ecosystem 
plays a very important role in the provincial 
socio-economic development and ecological 
environment balance. However, ecosystems in 
Kien Giang have suffered from potential risks 
caused by the impacts of natural and human 
acts, as follows: 

- Increasingly reduced forest area: the 
118,915 ha in 2004 down to 97,126 ha 
in 2008. The reduced forest area resulted 
in degraded ecosystems and biological 
species.

- Forest fires put biodiversity and the 
forest ecosystem in Kien Giang at risk.

- The development of aquaculture, 
which has led to the disappearance of 
thousands of hectares of forest land. 
In particular, the mangrove forest in 
the area from Ha Tien town to Hon 
Dat District and the Cua Can canal in 
Phu Quoc District have largely been 
destroyed and replaced with aquaculture 
ponds. This has had a serious impact on 
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the seawater environment, degraded 
the ecosystem and biodiversity, and 
destroyed the environment in general.

- Mineral exploitation and tourism 
development were another reason 
for degraded natural resources 
and biodiversity in the province, in 
particularly, the Nui Sot–Hon Chong 
limestone mountainous ecosystem in 
the Long Xuyen Quadrangle. 

In recent years, the natural resources and 
biodiversity in Kien Giang have not only been 
affected by climate change, for example, 
drought causing forest fires, but also by human 
activities, which has led to reduced forest 
area; natural resources exploitation, and an 
inappropriate change of land uses.

3.5 Changes in the marine environment

The quality of the marine environment in Kien 
Giang has been degraded in the last years, as 
evidenced by the decline in fisheries resources. 
In 2004, fishing production in the province 
was 295,500 tonnes, or 91.94 per cent of total 
fishing and aquaculture production; however 
in 2008, fishing production was reduced by 
74.27 per cent. In 2004, the number of fishing 
boats was 7,547 compared to 9,349 in 2008. 
The increase in fishing boats has caused an 
impact on the quality of the seawater. Waste 
from various activities such as exploitation, 
industry, tourism and agricultural production, 
and domestic activities were released directly 
into the sea, causing organic and oil pollution. 
Sometimes, the area was affected by oil spills 

that caused significant impact on the living 
environment for various marine species.

At present, there is a large and heavy weight 
of agricultural, industrial and domestic waste, 
which is almost untreated and daily discharge 
into Cai Lon and Cai Be, and hundreds of canals 
before entering the sea. There are 46 estuaries 
and canals along the Rach Gia Gulf.

3.6 Hydraulic works system

Strengths

The flood control system in Kien Giang was 
consistent with and adaptable to that in the 
Mekong Delta. It currently plays and will play 
a very important role in the delta flood control 
system. 

Flood control efficiency: Flood control reduced 
flood pressures, increased the flood duration 
for the upstream area as the flood discharge 
released into the West Sea, considerably 
reduced inundation in the early season (in the 
Long Xuyen Quadrangle and West Bassac River, 
around 10-15 cm) and allowed for the summer-
autumn paddy crop season. The sea dyke 
system was very useful in reducing inundation 
and waterlogging in the coastal area in case 
of heavy rains and southwest monsoons. In 
addition, the constructed flood-proof clusters 
and alignments helped people safely ‘live with 
the floods’. Many new and modern residential 
areas were created. The roads and waterways 
system in the project area have been improved 
significantly. 
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Saline control efficiency: The construction of 
saline water prevention sluices with automatic 
one-way gates along the West Sea helped to 
minimize saline intrusion for the Long Xuyen 
Quadrangle, and preserve freshwater sources 
for the winter-spring and summer-autumn 
paddy crop seasons. 

Irrigation efficiency: Due to several newly 
excavated and enlarged main canals, freshwater 
availability was improved, particularly in the 
Ha Tien Quadrangle (canals T3, T4, T5 and T6), 
allowing for two paddy crop seasons. Seagates 
helped to prevent saline water from intruding 
into the project area, while improving the 
preservation capacity of the freshwater of the 
canals and increasing its irrigation capacity 
during the dry season in both quality and 
quantity.

Soil improvement efficiency: Flood control 
in August with Tra Su, Tha La works helped 
prevent poor alluvium water from entering the 
Long Xuyen Quadrangle, while considerably 
increasing the incoming alluvium quantity 
carried by Bassac River into the area; water of 
main floods if passed the acid soils shall be very 
useful as it help to flush acid soils, particularly 
in the Ha Tien Quadrangle. The results were 
that after some years with the performance of 
flood control system, Kien Giang has enlarged 
the reclaimed lands in the Ha Tien Quadrangle, 
increased paddy cultivation area, improved 
paddy productivity and production.

Environment and ecology: With flood control 
works, the water environment in the dry 
season has been improved significantly; water 

diversion and drainage improved; and the 
environment was better in almost zones in the 
project area.

Integrated development efficiency: Flood 
control works in particular and hydraulic 
works in general largely contributed to 
the development of the infrastructure, 
transportation and improvement of the 
landscape in the project area, which was 
originally a bare and underdeveloped area. 
Flood control works created the conditions for 
a comprehensive development in the project 
area.

Appearance and quality of the works: Most of 
the works were newly constructed and fulfilled 
the design criteria; they were applied with a 
new technique and advanced technology; 
therefore, the appearance was unobtrusive 
and they are currently in operation. 

Weaknesses

Despite of strengths as mentioned above, there 
were significant weaknesses and outstanding 
issues in the existing hydraulic system in the 
project area. 

In the past, design and planning of works often 
referred to the 1961 flood as a standard, while 
in fact, for example, the 2000 floods were much 
more devastating. The floods peaks were so 
high that they flooded the works. Therefore it 
was imperative to re-evaluate and adjust some 
works along the Vinh Te canal.
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Although they were adapted to the general 
flood release planning of the Mekong Delta, 
the construction progress was behind the 
estimated schedule and the actual needs. 
To date, only the cluster of works along the 
West Sea was implemented (with 90 per 
cent works completed); while just few works 
along Vinh Te were completed; for the canal 
and embankment works cluster, only the 
excavation, not dredging and enlarging was 
completed; the cluster of flood control works 
along Bassac River and Cai San river has not yet 
been implemented. Therefore, flood control 
efficiency in the Long Xuyen Quadrangle and 
West Bassac River failed to fulfil the plans. In 
the 2000 and 2001 floods, there were some 
sections of the waterworks that broke down 
due to unbalance between the incoming and 
outgoing water flows, particularly in the Ha 
Tien Quadrangle.

In general, maximum water level in the region 
trended for reducing, except for Ha Tien 
Quadrangle where the water level not reduced 
but increased. The reason was that flood 
discharge to Ha Giang Province increased, 
flood water easily overflowed into the Ha Tien 
Quadrangle because the T6, T5, T4, T3 gates in 
Ha Giang were open, while drainage capacity 
was insufficient. As a result the water rise 
before it flowed into the sea.

Many medium- and small-scale works such 
as canals and box sluices, especially saline 
water prevention embankment and drainage 
pumping stations that were required for 
accelerating the winter-spring crop season 
were lacking in Bac Tri Ton area. On-farm 

hydraulic plans in the Long Xuyen Quadrangle 
were uncoordinated and simplified in 
irrigation/drainage canals and never met the 
demands for cropping patterns, crop and 
livestock transfer.

Some bridges and sluices over Highway 80 
were designed but there was an insufficient 
flood discharge opening width, as shown by 
the 2000 floods, when water overflowed the 
road and damaged some parts. At present, 
some gates such as at Ta Sang, Tam Ban, Binh 
Giang 1 and Binh Giang and two bridges 
have been repaired. However, according to 
a general evaluation, there was a need for 
the construction of additional bridges over 
Highway 80, section from Hon Dat to Ha Tien. 

Saline and flood control gates in the coastal 
area were not large enough to release floods. 
As a result, in the 2000 floods, water not only 
flooded Highway 80, but also flooded over the 
sea dykes.

Since some flood discharge canals such as T1 
and T2 have not yet been constructed, the 
gates for flood release and freshwater diversion 
have not yet been enlarged and dredged as 
specified in the planning; therefore, flood 
release was slow, freshwater diversion in the 
dry season was not adequate as required by 
the production, acid soil flushing, especially in 
the dry years when freshwater volume diverted 
from Bassac River was low and failed to meet 
production demands.

Although some flood release canals along 
the sea have been enlarged, their dimensions 
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did not fulfil the design. In some flood control 
alignments, above-flood embankments were 
arranged on both sides, not in line with the 
planning. In addition, since the flood release 
freeboard was too narrow, flood release 
efficiency was low.

The constructed gates along the West Sea 
were a one-way structure based on developed 
shrimp and shrimp–paddy models, since 
their functions consisted in releasing floods, 
preventing saline water and preserving 
freshwater. Therefore, it was very hard for saline 
water to pass through. If saline water seeped 
through these gates, this would undermine 
saline water prevention and freshwater 
preservation, causing a significant impact on 
the interior agricultural production. Additional 
solutions are need to convert saline water to 
freshwater for production in the coastal area, 
from Hon Soc to Ba Hon. 

To date, there are 25 saline control sluices in 
operation; however, since some gates were 
lacking, such as Vam Rang, Ta Xang, Tam Ban, 
Cai San, Rach Gia – Long Xuyen, etc. saline 
water intruded into the project area, especially 
when the canals were dredged and enlarged. 
The strongest saline intrusion was through Vam 
Rang gate entering directly into Hon Dat area. 
In combination with the saline water from Rach 
Soi and Rach Gia canals, the caused significant 
constraints to sowing in the summer-autumn 
paddy. In Ha Tien Quadrangle, saline water 
entered through Dong Ho, Ta Xang, Tam Bao 
gates, followed large canals, Giang Thanh, Ha 
Giang and Rach Gia–Ha Tien, intruded deeply 
into the on-farm system. 

In the past, the master plan and feasibility 
study for the Long Xuyen Quadrangle had 
not yet raised the issue of cropping pattern 
transfer, while some areas have been 
converted into shrimp ponds. Therefore, the 
existing hydraulic works were not adapted to 
actual , which was critical in the coastal area, 
from Hon Soc to Ba Hon (in Hon Dat and Kien 
Luong Districts), where the intake of saline 
water was very difficult.

When the flood control system was designed 
for the Long Xuyen Quadrangle, the aim 
was to release floods in order to minimize 
losses and damages. There was also general 
concern about production demands. To date, 
many medium- and small-scale works such 
as canals and box sluices, especially saline 
water prevention embankment and drainage 
pumping stations, which were required for 
accelerating the winter-spring crop season, 
are lacking in Bac Tri Ton area.

With regard to West Bassac River, saline 
intrusion in Cai Lon and Cai Be was very critical. 
Due to the lack of protection works, impact 
on production was significant. In the flood 
season, although the flood level was reduced 
due to the improved general conditions, 
without flood control works, production faced 
many challenges, especially when high tides 
occurred at the same time as major floods. 
In addition, inundation drainage issues were 
very critical. 

In conclusion: Production re-structuring in the 
area was considered strategic and in critical 
demand. It would provide development 
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opportunities but create challenges for the 
project area. The hydraulic works should 
address natural constraints (floods, droughts, 
acidification and saline intrusion, etc.). The 
current works have basically addressed these 
constraints, but there are still significant, 
outstanding issues, especially the need to 
restructure production.

4. Economic-Social Development Plan 
of Kien Giang Province
 

4.1 Development  plan 

Development objectives

It is expected that economic growth will reach 
13 per cent during 2011-2015 and 14 per cent 
in 2016-2020. By 2015, the economic ratio of 
forestry, agriculture and aquaculture sectors 
will be 30 per cent of GDP, individual and 
construction 32 per cent of GDP and service 38 
per cent GDP. By 2020, the economic ratio of 
forestry, agriculture and aquaculture sectors 
makes up 20 per cent of GDP, individual and 
construction 37 per cent of GDP and service 
43 per cent GDP. GDP per capita by 2015 is 
US$2,500-2,600 per person; and US$4,500-
4,600 per person in 2020. 

It is expected that export revenue will be 
US$900 million by 2015 and US$1,300 million 
by 2020. The budget mobilization ratio to GDP 
is 6-7 per cent by 2015, and 8-9 per cent by 
2020. Reduction of birth rate is to be reduced 
by 0.3 per cent during 2011-2015 and by 0.25 
per cent during 2016-2020. The respective 
population growth rate is 1.145 per cent by 

2015 and 1.04 per cent by 2020. The total 
population in 2015 is 1,825,000 and 1,976,400 
in 2020.

By 2018, compulsory education will be fully 
implemented to meet national standards. By 
2015, the malnutrition rate among children will 
be reduced by 14 per cent and 11 per cent by 
2020. For ten years (2011-2020) employment 
will be created for 350,000 workers, it is 
expected that the ratio of trained workers in 
2015 is 52 per cent and 66.6 per cent in 2020. 
The ratio of poor households during 2011-
2015 will be reduced by an average of 1.5-1.8 
per cent and 1 per cent during 2016-2020. 

In 2015, approximately 25 per cent of the 
communes will meet new rural area criteria. 
The remaining communes will meet 50 per 
cent or more the criteria of new rural area. 
New rural district will be established. By 2010, 
over 60 per cent of communes will meet new 
rural area criteria. By 2015, almost all industrial 
zones and urban areas will have a concentrated 
wastewater treatment system in accordance 
with prevailing standards; the collection of 
normal solid waste is 95 per cent; 100 per cent 
of toxic waste and hospital waste are treated 
according to standard criteria; 90 per cent of 
households have toilets and sanitary stables. 
By 2020, 100 per cent of industrial zones 
and urban areas will have a concentrated 
wastewater treatment system in accordance 
with the prevailing standards; the collection of 
normal solid waste will be 100 per cent. 

The ratio of households with access to clean 
water will be 96 per cent in 2015 and 98 per 
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cent in 2020; the ratio of households with 
access to electricity will be 98 per cent in 2015 
and 100 per cent in 2020. The forest coverage 
is 14 per cent. The national defense system will 
be reinforced, providing people with security. 
Security will be reinforced at borders, the sea 
island and key areas. To actively strengthen 
cooperation with local government and army 
forces in cities and provinces along Cambodia–
Viet Nam borders. Relations will be developed 
with neighbouring countries, NGOs and global 
organizations. 
 
Development options 

Development options will be based on the 
comparative advantages of the province and 
on the common development trend of the 
Cuu Long Delta, in particular, and the whole 
country, in general. 

Option I: Taking into account the average 
economic growth during the last ten years 
(2001-2010), i.e. 11–12.0 per cent/year, the 
growth rate will be maintained during 2011-
2015. In the latter period of 2016-2020, as 
some investment projects that have been 
implemented are fully implemented, the 
economic growth rate will be 13.0 per cent/
year. The average GDP per capita will be 
US$2,239 in 2015 and US$3,879 in 2020, which 
are higher than that of national one as much 
as 1.2–1.3 times. This option is highly feasible, 
yet it cannot create major breakthroughs to 
curtail the industrialization process given 
the enormous potential and strengths of the 
province. 

Option II: This option reflects comprehensive 
and positive efforts through the promotion of 
comparative advantages, investment progress 
of tourism site project, industrial zones and 
rapid growth of different types of services. 
The mobilization of capital for development is 
better than in option I. Economic growth will 
be 13–14.0 per cent in 2015 and 14-15 per cent 
in 2020; the average GDP per capita will be 
US$2,463 in 2015 and US$4,538 in 2020, which 
will be as much as 1.3–1.5 times higher than at 
the national level. This option is highly feasible 
given the synchronous implementation of 
all effective measures relating to institutions, 
policies and execution.

Option III: This option takes into account the full 
coverage of industrial zones, the project area 
and infrastructure, which will be effectively 
operated with high development capital. The 
result of this option is a very high economic 
growth, i.e. 15–16.0 per cent during 2011-2015 
and 17–18.0 per cent during 2016-2020. The 
average GDP per capita is US$2,674 in 2015 
and US$5,488 in 2020, which is as much as 
1.5–1.6 times higher than at the national level.
Development options 

After consideration of the above-mentioned 
options, it is option II that ensures both high 
economic growth and is best adapted to 
the conditions and natural resources of the 
province from now to 2020. 
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4.2 Development of economic sectors 
and fields 

Trends in land use 

The basic view is that land must be effectively 
and economically used. Land use planning 
of all sectors and fields should be adjusted 
appropriately, applying suitable methods 
to enrich and protect the environment for 
sustainable and long-term land use.

•	 Maintenance	 and	 stabilization	 of	
agriculture, forest and aquaculture 
development land:

Trends in land use for agriculture development 
tend to reduce less effective agriculture 
land and increase the special use forests and 
aquaculture land. The agriculture production 
land will be developed so that part of the 
agriculture land will be shifted to other non-
agriculture uses or some forest land will be 
converted to agriculture land. By 2010, the 
agriculture land will cover 436,013 ha, or 860 
ha less than that in 2005; by 2015 it will cover 
426,570 ha, or 9,443 ha less than that in 2010 
and 411,000 ha by 2020, i.e. 15,570 ha less than 
in 2015.

Trends in the use of forest land will adopt a 
reduction in less effective production forest 
land and protection land to be shifted to the 
planting of rice and aquaculture production. 
However, the special use of forests is still 
maintained. The forest land in 2010 is 98,056 
ha, or a reduction of 8,029 ha compared to 
that in 2005; by 2015 forest land will be 85,780 

ha, or a reduction of 12,276 ha compared to 
that in 2010. Special- use forests are precious 
forests that need strict protection and should 
be planned for expansion and restoration; the 
area of special-use forest in 2010 was 39,522 
ha, i.e. 67 ha less than that in 2005; by 2015 
and 2020, this forest’s surface area will remain 
at 38,139 ha.

Aquaculture production is highly efficient, 
which justifies the expansion of the aquaculture 
land. As at 2010, the aquaculture land was 
38,898 ha and will be 50,000 ha in 2020. This 
area does not include the mixed area of both 
paddy fields and forest plots.

•	 Proper	land	use	allocation

Proper allocation of land use is needed for the 
planning of industry zones and complexes, 
the development of infrastructure, the 
expansion of urban, tourist and residential 
areas. In particular, regarding land for urban 
development: not only is land planned for 
construction, but also land is reserved for the 
development of the urban area, ecological 
zones and plantation, which should be also 
allocated to ensure the spacious and landscape 
planning of urban areas. Land use planning for 
non-agriculture areas should be adjusted to 
correspond to investment capacity to avoid 
waste land resources. 

According to land use forecast planning up 
to 2020, the land will be converted from 
agriculture to non-agriculture use is 25,960 ha, 
including agriculture land of 24,786 ha, and 
forest land of 1,174 ha.
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This plan also indicates a future use of 4,072 ha 
of unused land to be allocated for agriculture 
and for non-agriculture uses.

Agriculture 

A sustainable agricultural production will 
adopt the large-scale commodity production 
approach, focusing on high productivity, 
quality, effectiveness and competiveness.

Development of plantations will focus on 
rice, especially quality. A concentrated paddy 
growth area will be created to ensure a rice 
productivity of 3.5 million tonnes in 2015 and 
3.7 million tonnes in 2020. The development 
of plantations will tend to reduce crops that 
have a low economic value and will focus on 
two main rice crops – of summer-autumn and 
winter-spring – in key rice planting areas as 
Kien Luong, Hon Dat, Giong Rieng, Tan Hiep, 
Chau Thanh and Go Quao.

Forest plantation will be protected and 
promoted in order to recognize the value and 
functions of forest ecosystems and ensure 
biodiversity, especially in the national forests 
of Phu Quoc and U Minh Thuong. Total forest 
land during 2015-2020 will be stable at 85,778 
ha, with plantation coverage is 13.5-14 per 
cent. Continued investment should be made to 
focus on forest regeneration and effective and 
quality economic forest plantation. Further 
investments in equipment and materials 
for two national forests of Phu Quoc and U 
Minh Thuong, as well as in related activities 
of ecological and biodiversity conservation, 
scientific research and tourist development. 

The planting of scattered trees and urban trees 
will be encouraged. The protection of forest 
and prevention of forest fire in critical areas 
will be strengthened.

Coastal protection forest will be maintained 
(replanting forests after the implementation 
of expanded sea advancing project) to 
prevent tidal waves and landslides along the 
coast. Investments will be focused on high 
productivity and quality rice on an area of 
40,000 ha. For the converted rice land in U Minh 
Thuong, new rice seeds with a short harvest 
time suitable to ecological conditions should 
be developed. Other important crops such as 
cassava and sweet potatoes will be developed 
on a safe area of 2,500–3,000 ha in Kien Luong, 
Hon Dat, and Go Quao. 

There will be effective planning of sugarcane 
areas in U Minh Thuong and Go Quao District. 
This area will consist in 4,000 ha in 2015, and 
6,000 ha in 2020. Land will be maintained and 
expanded for pepper cultivation in Phu Quoc 
Island. Alternatively, a pepper crop planting 
area will be developed in Phu Quoc Island 
on a flat area of 650 ha in 2015, and 700 ha in 
2020. There will be intensive development of 
pineapple, mainly in the districts of Hon Dat, 
Kien Luong, Vinh Thuan, Go Quao, Chau Thanh 
and U Minh Thuong, on an area of 7,000 ha in 
2015, which can be increased to 10,000 ha in 
2020. 

The vegetable crop area will be developed in 
Rach Gia, Ha Tien town, Phu Quoc and U Minh 
Thuong. Expansion of mixed area of subsidiary 
crops and rice in suitable land in terms of soil 
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and ecological conditions and availability of 
irrigation water. Flower and bonsai production 
areas will be developed in Rach Gia city and 
Phu Quoc Island for both domestic and foreign 
tourism.

Livestock

Livestock farming will be promoted and the 
quality of pigs will be improved. Moreover, 
industrial husbandry will be expanded and 
high quality buffalo and poultry farming 
will be developed. Initiatives will be taken 
in the prevention and control of animal 
plagues and veterinarian inspection will be 
strengthened. Cattle, pig and poultry farming 
will be developed towards large-scale livestock 
production and intensive industrial husbandry 
will be expanded.

Buffalo: Buffalo will be strongly developed in 
Long Xuyen Quadrilateral as well as in U Minh 
Thuong, Go Quao and Giong Rieng. 

Cows: cow breeding will be developed 
gradually. Cows are mainly raised in Long 
Xuyen Quadrilateral, Giong Rieng, Go Quao 
and on Phu Quoc Island.

Pigs: High quality pigs will be bred to obtain 
leaner meat; the intensive breeding model 
for pigs will be expanded by adopting the 
industrialization approach and using advanced 
breeds and technologies in husbandry. It is 
expected that industrial pig production will 
reach 20 per cent of total production. Intensive 
and industrial pig production will make up 
30.0 per cent of total production. By 2020, this 

figure will be as high as 50.0 per cent of total 
pig production. 

Poultry: There will be a gradual development of 
poultry industry towards both industrialization 
and intensification. The scale of poultry 
husbandry will be expanded both in quality 
and quantity.

Forestry

Forestry development will be associated with 
forest protection and in the full realization of 
the values and functions of forest ecological 
systems, maintaining biodiversity, preserving 
precious gene sources, landscapes and 
freshwater for development of ecotourism in 
islands, especially in Phu Quoc and national 
park of U Minh Thuong.

Coastal and mountainous protection forests and 
ecosystems of mangroves in low-lying lands in 
U Minh Thuong and Tu Giac Quadrangle will be 
protected in order to promote the ecological 
values of alkaline soil. Forest coverage will 
stabilize at 13.5-14 per cent in 2020. Total forest 
land in 2010 was 103,784 ha; in 2015, it will be 
85,778 ha (including production forest, 20,113 
ha, protection forest, 25,047 ha, and special 
use forests, 40,618 ha). 

The forest system will be continually restored 
and protection forests will be planned in 
order to protect the sea and island, ensuring 
national security and defence and the 
ecological environment. Attention should be 
given to forest protection projects such as: in 
the national parks of U Minh Thuong; in Phu 
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Quoc; Phu Quoc protection forest; Kien Luong-
Ha Tien-Kien Hai protection and special-use 
forests; Hon Dat protection forest; protection 
forests of forestry enterprise No. 422 (High-
command Military Zone No. 9). 

Aquaculture

It is planned that out of the total agriculture-
forestry and aquaculture production, 
aquaculture production will increase from the 
current 34.0 per cent to 45.0 per cent by 2015 
and 51.0 per cent by 2020. The 60.per cent of 
aquaculture production out of total fisheries 
will increase to 76 per cent by 2015 and 79.0 per 
cent by 2020. Total fisheries and aquaculture 
production will be 825,000 tonnes in 2015 and 
1,080,000 tonnes in 2020.

Fisheries: Fisheries will be concentrated in 
an offshore catching programme and the 
sub-sectors will be restructured. Continued 
development of fish habours and fishery 
logistic service areas of Xeo Nhao, Ba Hon, Linh 
Huynh, Hon Ngang, Bai Dong, Lai Son, shelters 
of Ḥn Tre island, Lai Son, the estuaries of Cai 
Lon-Cai Be, Xeo Ro, fisheries villages of Vung 
Trau Nam, Ganh Dau, Cau Sau and Vinh Dam.
Aquaculture will be developed by adopting the 
diversification and sustainable development 
approach. By 2015, it is planned that the 
aquaculture area will cover 45,092 ha and by 
2020, 47,025 ha. 

Investments will be made in intensive farming. 
There will be a gradual conversion of   extensive 
farming to semi-industrial and industrial 
farming in An Minh, An Bien, Vinh Thuan, Kien 

Luong and Hon Dat.

Development of fish ponds, fish breeding in 
rice fields and in mangroves mainly in   districts 
in U Minh Thuong. This area is expected to 
reach 18,000 ha in 2010 and a stabilisation at 
20,000 ha by 2015. Shellfish, crab and mussel 
aquaculture will be developed in the tidal 
plains of Kien Luong, Hon Dat, An Bien and 
An Minh, cage fish farming will be expanded 
off the islands of Phu Quoc, Kien Hai and Kien 
Luong. Expansion of cat fish raising model in 
Tan Hiep, Giong Rieng, Go Quao and Rach Gia 
city. Ornamental fish aquaculture will be tested 
and expanded in Phu Quoc Island for tourism 
and export.

Industry 

It is expected the average industry growth 
rate during 2011-2015 will be 14.2 per cent. 
Investment will be made and high technologies 
developed for competitive sectors of the 
province such as construction materials, 
processing agriculture, forest and aquaculture 
products and associated industries, mechanics, 
ship building, clean industry, new material 
industry, industry serving services, energy, 
food processing, production of consumption 
goods and handicrafts. Rural handicrafts and 
semi-industrial villages will be promoted. 
Planned and focused investments will be made 
in the industrial zones of Thanh Loc, Thuan Yen, 
Xeo Ro, Kien Luong, Kien Luong 2, Tac Cau and 
other industrial zones in districts and cities. 
Specifically, development targets of different 
sectors in the province are as follows:
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•	 The	mineral	and		mining	industry

2011-2015: The mineral and mining industry 
will contribute VND211.58 billion to the 
province’s economy by 2015, i.e. 0.66 per cent 
of industrial sector. The average growth rate 
will be 11 per cent. 

•	 Production	 of	 construction	
materials

The production of construction material will be 
developed based on the mineral resources of 
the province. Strong investment will be made 
to improve the current production centres 
through better machineries and equipment, 
and modern production technology will be 
applied to ensure high quality products at 
a low cost for better competiveness in the 
market during the integration process into the 
ASEAN Economic Community (AEC).

2011-2015: Construction material production 
by 2015 will mount to VND10,736.41 billion, 
i.e. 33.53 per cent of the entire industrial sector. 
The average growth rate of this sector during 
2011-2015 will be 11.80 per cent. 

•	 Processing	 of	 agriculture	 and	
aquaculture products and foods

The processing of agriculture and aquaculture 
products and foods will be developed, applying 
modern technologies to produce high quality 
products capable of competing with other 
products in both domestic and international 
markets. More attention will be given to the 

refined processing of aquaculture products, 
foodstuff, meat, milk, and beverages, etc. to 
follow the requirements of export markets, 
reduce products of primary processing and to 
increase valuable products. 

2011-2015: By 2015, the agriculture, 
aquaculture products and foods processing 
industries will generate profits amounting to 
VND17,321.20 billion, i.e. 44.41 per cent of the 
entire industrial structure. The average growth 
rate of this sector will be 15.65 per cent. 

•	 Processing	 wood,	 paper	 and	
forestry products 

There will be a concentrated development 
of the processing industries of wood, paper 
and forestry products based on local material 
resources, which have competitive advantages 
and available markets.

2011-2015: It is planned that the processing 
industry of wood, paper and forestry products 
will general profits amount to VND 185.25 
billion by 2015, i.e. 0.58 per cent of the 
provincial industry sector. The average growth 
of the sub-sector will be 3 per cent. 

•	 Manufacturing	 machineries,	
electronic products and processing 
metals 

This industry will serve other sectors such 
as aquaculture, processing of agriculture 
and forestry products, the development 
of mechanical and navigation equipment, 
ship building and repairs, and diversifying 
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mechanical products for domestic uses of 
people and for the markets.

2011-2015: In 2015, the industries of 
machineries manufacturing, electronic 
products and processing metals will generate 
profits of around VND1,478.89 billion, i.e. 7.85 
per cent of the entire industrial structure. The 
average growth rate of this sector will be 18.5 
per cent. 

•	 Chemical	and	plastic	industry	

Fertilizers, chemicals, composite products 
and packaging production will be developed 
towards product diversification and improved 
quality and design of commodities to improve 
competiveness in both domestic  and 
international markets (for export).

2011-2015: By 2015, the industry will generate 
profits of VND 1,352.55 billion, i.e. 1.1 per cent 
of the entire industrial structure. The average 
growth rate of this sector will be 14 per cent. 

•	 Production	 of	 shoes,	 leather	 and	
garments 

2011-2015: By 2015, production of shoes, 
leather and garments will generate profits 
of VND477.79 billion, i.e. 2.81 per cent of the 
entire industrial structure. The average growth 
rate of this sector will be 11.6 per cent. 

•	 Rural	 development,	 handicraft	
and craft villages

Rural industries will be developed in line with 

Decree No. 134/2004/NĐ-CP, building the 
network of agriculture extension staff at all 
levels from province to local. The construction 
of industry complexes will be accelerated 
for crafts and handicraft villages in order to 
develop this industry in rural areas. Support will 
be provided to the development of traditional 
craft villages, which will be restored.

The transfer and application of new technology 
and techniques will be developed to introduce 
machineries into different production fields 
of handicraft products in the craft villages. 
Primary processing and agriculture products 
processing industries will be developed. 
Satellite establishments of processing factories 
will be created, i.e. development of auxiliary 
industries.

2011-2015: The agriculture, aquaculture 
products and foods processing industry 
by 2015 will generate profits of VND36.32 
billion, i.e. 5.31 per cent of the entire industrial 
structure. The average growth rate of this 
sector will be 8.5 per cent. 

•	 Production	 and	 distribution	 of	
electricity and water supply 

Investments will be made to develop the 
electricity network based on the electricity 
development planning of Kien Giang Province 
by 2015, which has been approved. Priority will 
be given to electricity for aquaculture, industry 
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and would be industrial zones. Investments 
will be made in the water supply and drainage 
system for the processing industry, especially 
for concentrated industrial zones. Advanced 
technologies will be applied in the treatment 
of wastewater, especially wastewater and 
waste from industrial zones.

2011-2015: Production and distribution of 
electricity and water supply by 2015 will 
generate profits of VND1,200 billion, i.e. 3.75 
per cent of the entire industrial structure. The 
average growth rate of this sector during 72.59 
per cent. 

•	 Development	 trends	 of	 industrial	
zones	and	complexes	

It is expected that the investment of the 
infrastructure and structures of current 
industrial zones will be completed. By 2015, 
around 50 per cent of land in industrial zones 
will be fully occupied. During 2016-2020: land 
in industrial zones will be fully occupied.

The industrial zones in the Province by 2015:

- Thanh Loc-Chau Thanh industrial zone 
covering an area of 250 ha. Specialized 
in the processing of agriculture products 
and food; production of consumption 
goods; mechanics and handicrafts for 
export, high technology industry and 
other industries, etc.

- Thuan Yen-Ha Tien industrial zone 
covering an area of 141 ha. Specialized 
in following sectors: production of 

handicrafts and art crafts; installation 
of electronics, garments, shoes and 
leather for export, consumption goods, 
construction materials and household 
furniture. 

- Xeo Ro–An Bien industrial zone covering 
an area of 200 ha. Specialized in 
processing industry, garment and textile, 
mechanics, construction materials and 
other industries.

- Kien Luong industrial zone covering an 
area of 2.600 ha. Specialized in electricity 
and thermoelectricity, high technology 
areas and steel production, etc.

- Kien Luong II industrial zone covering an 
area of 100 ha. Specialized in auxiliary 
industries, consumption goods, 
processing aquaculture and fisheries 
products.

- Tac Cau-Chau Thanh fish harbour 
industrial zone covering an area of 108.5 
ha including Tac Cau industrial zone of 
68 ha. Specialized in the development 
of aquaculture and fisheries products 
processing, ship building, production 
of ice water and logistic services for 
fisheries. 

- An Bien industrial park covering an area 
of 60 ha. Specialized in the development 
of food industry, aquaculture and fishery 
products processing and mechanics.
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- Vinh Hoa Hung Nam industrial park 
covering an area of 60.16 ha. Specialized 
in the development of handicrafts, 
consumption foods, processing of 
agriculture and aquaculture products, 
and garment making.

- Thanh Hung-Giong Rieng industrial park 
covering an area of 99 ha. Specialized 
in the development of agriculture 
and aquaculture products processing, 
consumption good, mechanics and 
traditional jobs.

- Kien Luong industrial park covering 
an area of 164 ha. Specialized in the 
following sectors: agriculture and 
aquaculture products processing, 
mechanics, consumption goods, and the 
production of construction materials.

- Duong Dong industrial park covering 
an area of 100 ha. Specialized in wood 
handicrafts, the production of art 
products from sea products; exploitation 
and production of drinking water, 
high technology production and other 
industries.

- Vinh Dam industrial park covering an 
area of 50 ha. Specialized in aquaculture 
product processing, consumption 
food processing, wood handicrafts, 
production of art products, etc.

- Rach Gia city industrial park covering an 
area of 40 ha. Specialized in aquaculture 
product processing, ship building and 
mechanics. 

- Chau Thanh industrial park covering an 
area of 200 ha. Specialized in agriculture 
product processing.

- Tan Hiep industrial park covering an 
area of 30 ha. Shifting of industry 
establishments affect the environment 
(processing of fish powder) in this park. 

The environment 

Different activities should be implemented 
to protect the environment. There will be 
continued awareness raising and effective 
implementation of the national strategy for 
environmental protection to 2015 and a vision 
to 2020. There will also be an appropriate and 
effective use of natural resources to ensure 
the harmonized development between 
economic growth and environment and 
resource protection. Awareness will be raised 
among communities on natural resource and 
environment protection in sea and islands. 
The development of an action programme to 
respond climate change will be studied.

Sectors and localities will continue to 
coordinate to resolve environment pollution 
issues in factories, fish habours, residential 
areas and urban areas; improvement of and 
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treatment of pollution in canals and ditches. 
Investments will be made in the construction 
of a sewage treatment system, a drainage 
system for industrial zones, tourism sites, 
urban areas, residential areas, hospitals and 
processing establishments as well as in natural 
resources exploitation, etc. Measures will 
be implemented to prevent and to sanction 
environment pollution actions. Forests, the 
sea environment and ecosystems will be 
preserved.

A strategy will be developed to respond 
climate change, especially sea level rise. 
Attention will be given to the management, 
use and proper and effective exploitation 
of the natural resources in accordance with 
prevailing regulations and laws.

By 2015: All industrial parks and urban areas will 
have a centralized sewage treatment system 
meeting standards; the ratio of collection of 
normal solid waste will be 95 per cent; 100 
per cent of hazard waste and pharmaceutical 
waste will be properly treated; and 90 per cent 
of households will be provided with toilets 
and latrines.

By 2020: 100 per cent of the industrial parks 
and urban areas have concentrated sewage 
treatment system that meets standards; the 
ratio of collection of normal solid waste will be 
100 per cent. Forest coverage will be increased 
to 13.5-14 per cent. 

4.3 Commercial and service activities 

There will be an integrated and diversified 
development of services. Priority will be given 
to the development of high value-added 
services or new services.
Inland commerce: The total revenue from 
retail and service industries will increase from 
15 per cent/year during 2006-2010 to 13-14.0 
per cent/year during 2011-2015 and 12-13 per 
cent/year during 2016-2020.

Import and export: Export revenue growth 
during 2011-2015 will increase to 12.2 per 
cent; during 2016-2020, to 7.5 per cent. There 
will be investment in the development of key 
export commodities such as rice, aquaculture 
products, pineapple, cement, and others 
such as consumption goods, handicrafts and 
electricity, etc.

There will be a stronger development of 
trading and consumption of products and 
commodities through formal contracts; the 
organization and operations of cooperatives 
and trading agent networks will be revamped. 
Different economic components involving in 
the construction of market and commercial 
centres will be encouraged. The networks of 
retail and wholesale, supermarkets, electronic 
commerce will be developed. The total revenue 
of retail and services will increase by 13-14 per 
cent per year on average.
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There will be investment in the development 
of some key products for export such as rice, 
aquaculture products, pineapple, pepper and 
cement in addition to other produces such as 
handicrafts.

4.4 Tourism and service 

All resources will be exploited for the 
development of tourism to make it the key 
economic sector of the province. Phu Quoc 
Island will be developed into a tourism centre, 
as well as a national, high quality large-scale 
shopping centre in the region and in the world. 
Key tourism sites will be developed in Ha Tien, 
Kien Luong, Rach Gia, and U Minh Thuong.

During 2011-2015 period, the number of 
tourists will increase annually from an average 
of 17 to 18.0 per cent, of whom 25–30.0 per 
cent will consist of foreign tourists; and in 
2016-2020 period, 19-20.0 per cent annually, 
of whom 35–40.0 per cent will be foreign 
tourists.

Transportation and navigation will be 
developed to ensure modernization, and 
improved transport service quality. There 
will be a strong development of transport 
service system. The geographical and natural 
conditions of the province will be fully 
capitalized on to develop waterways and 
marine navigation. 

The telecommunication market will be 
developed by improving service quality, by 
combining public and commercial services, 

by diversifying various types of services to 
reduce amount of letters and other mail to the 
commune and improving communications 
services.

The financial and banking services will be 
strongly developed and diversified through the 
development of financial centres in Phu Quoc 
Island and Ha Tien town. Polices and measures 
will be implemented to diversify and improve 
the quality of insurance product services 
including insurance of products for farmers 
and fishers. Improvement of effectiveness and 
validity of state management functions to 
insurance market. 

4.5 Population and employment 

Population: The living standards will be 
improved and the natural population growth 
rate will be reduced to meet the reduction 
of birth rate target by 0.3 per cent during 
2011-2015 and by 0.25 per cent during 2016-
2020. The natural population growth will be 
respectively 1.145 per cent in 2015 and 1.04 
per cent in 2020. Total population by 2015 is 
1,825,000 and 1,976,400 by 2020. 

Employment: Focus will be given to the 
approved training plan and employment 
plan of the province in order to realize the 
potential and advantages of the province. It 
is expected that in 2015, employment in the 
sectors of agriculture, forest and fishery (49%), 
construction and industry (19%) and services 
(32%); 66.6 per cent in 2020, creating 32,000 
jobs in 2015, and 38,000 jobs in 2020.
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4.6 Education 

Kindergarten and primary education will 
be developed to implement compulsory 
education. The rate of children attending 
kindergarten will be 10 per cent is 2015, 25 
per cent in 2020; preparatory school, 60 per 
cent in 2015 and 85 per cent in 2020. Primary 
education will meet the target of 97 per cent 
in 2015 and will reach 98 per cent in 2020. 
Secondary education will meets the target of 
90 per cent in 2015 and 95 per cent in 2020. 
Secondary education meets the target of 60 
per cent in 2015 and 85 per cent in 2020. By 
2018, the entire province will meet national 
criteria relating to implementation of primary 
and secondary education. The reinforcement 
of schools (phase II) and replacement of 
damaged and ruined classes will have been 
implemented.

The quality of teachers’ work will be improved 
and teaching and education management 
will be redesigned. Training and education 
activities will be promoted in order to 
develop the human resources of the province; 
vocational training for potential and key jobs 
will be increased; training workers for planned 
industrial parks and highly qualified jobs.

4.7 Health care

With respect to the improvement of public 
health care and protection, by 2015, the ratio 
of malnutrition children will be expected to 
drop to 14 per cent, and by 2020,11 per cent. 

National health care programmes will be 
improved, and effective prevention of plagues 
and diseases, and access to basic health care 
services by all people in the province or access 
to high quality health care services will be 
ensured. Health clinics or hospitals will be 
upgraded and strengthened and investment 
made under the preventive healthcare system. 
Investment will be made for building new 
regional and provincial general hospitals, 
traditional medicine hospitals, and district 
hospitals, etc. Socialisation in the development 
of general hospitals will be promoted, 
especially hospitals and sanatoriums, etc.

4.8 Culture 

Cultural and sport activities will be developed 
together with socio-economic activities. It 
is expected that the ratio of families with a 
sense of culture will increase from 89.5 per 
cent in 2015 to 98 per cent in 2020. There will 
continued construction and development 
of six cultural sectors: the arts, film industry, 
libraries, museums, heritage sites, exhibitions 
and mobile phones. Investment will be made 
in the restoration and embellishment of key 
heritage sites. 

4.9 Transport 

The transportation system will be developed, 
focusing on simultaneously upgrading and 
constructing of bridges and roads, including 
Highway 80, N1 and N2, including:



100 Local Demonstration Projects on Climate Change Adaptation 

- the construction of the planned National 
Road 80 from Lo Te to Rach Soi. a coastal 
road in the south, Ho Chi Minh Road, 
Highway Ha Tien-CaMau-Bạc Lieu, and 
border patrolling roads;

- the construction of Provincial Roads 963, 
28, 11, T2-T4-Cong Su-Vinh Thuan, Rach 
Gia-Tan Hiep-Thoai Son, and other roads 
on Phu Quoc Island;

- the construction of navigation routes of 
Ho Chi Minh to Kien Luong and Rach Gia 
to Ca Mau.

- concrete paving and asphalting on 100 
per cent of urban roads in Rach Gia city, 
Ha Tien town, and the urban area of Phu 
Quoc Island;

- upgrading of the Hon Chong harbour, 
construction of the Bai No harbour and 
the deep-water harbours of Nam Du, 
Kien Luong, An Thoi, Vinh Dam, Dong 
Duong and Mui Dat Dao;

- by 2015, concrete paving or asphalting 
of 100 percent of roads in a number of 
inland communes; and 60 per cent of 
village/inter-village roads and 80 per 
cent in 2020;

- acceleration of investment for the Phu 
Quoc International Airport and the 
continued investment in the expansion 
of Rach Gia Airport. 

4.10 Water supply, electricity supply and 
drainage systems

A new coal power plant at Kien Luong will be 
constructed. Investment will be made for the 
new coal power plant in Phu Quoc; wind power 
will be developed; solar energy will supply 
electricity for the islands; an underground 
electric line will be laid to supply power from 
the national grid from inland to Phu Quoc 
Island. Investment will be made to lay 330 km 
of 220 kV cable and 111.7 km of 110 kV cable; 
and investments will be made for transmission 
stations and low-voltage transformer stations 
and lines.

Investment in urban and rural water supply and 
drainage will be made in order to meet water 
supply demands of production and domestic 
use through the development of water supply 
plants of Rach Gia, Ha Tien and Phu Quoc, and 
urban water supply systems in the province 
and specifically districts in densely populated 
islands. 

By 2015: The ratio of households with access to 
clean water will be 96 per cent, and electricity 
use, 98 per cent, against 98 per cent and 100 
per cent, respectively, in 2020, .

4.11 The irrigation system 

Investment will be made in developing 
multipurpose irrigation to regulate water 
resources, preventing salinity intrusion 
and draining flood, supplying water to 
production and domestic use. There will be 
continued investment in anti-saline barrages/
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sluices retaining freshwater in Long Xuyen 
Quadrilateral, West of Bassac River and 
retaining freshwater for Ca Mau peninsula, 
as well as in the construction of freshwater 
reservoirs in the island, and a sea dyke will be 
constructed to respond to climate change.

Between 2010 and 2020: There will be 
continued investments in hydraulic works in 
the province to support intensive farming and 
to develop a sustainable agriculture, as well as 
a hydraulic system for the following regions, 
specifically:

- Long Xuyen Quadrilateral: There will be 
continued investments in active flood 
control and salinity prevention structures 
to facilitate the development of 
infrastructure, redistribute populations 
and workers. Key investments in the 
construction of main channels, anti-
salinity sluices and coastal dykes.

- U Minh Thuong: A dyke system will be 
constructed along the West Sea and 
along Cai Lon River, as well as sluices 
under dykes such as the Xeo Ro sluices on 
Can Gao River. Canals will be upgraded 
to flush acid soil and drain waterlogging, 
and to divert and store freshwater.

- West of Bassac River: A flood control 
route will be constructed along the Cai 
San road to prevent floods from Long 
Xuyen Quadrilateral. Main channels 
and primary canals connecting from 
the Bassac River to Cai Lon-Cai Be River 
to supply freshwater to the region will 

be dredged and expanded. Fifteen 
sluices will be constructed for salinity 
prevention along Cai Lon-Cai Be River 
downstream receiving canals to prevent 
salinity water from the West Sea. Flood 
control dyke will be constructed along 
main channels of Thot Not, O Mon and 
anti-salinity dyke along Cai Lon-Cai Be 
River.

4.12 Postal services and 
telecommunications infrastructure 

A modern postal services and 
telecommunications sector will be developed, 
which will be capable of supplying multiple 
services based on international standards. Optic 
cable will be laid under the sea from Ha Tien 
to Phu Quoc and along some new highways 
and provincial roads. All the cable systems will 
be buried in the province. It is expected that 
by 2015 the density of telephone use in the 
province is 102 telephones/100 people and 
132 telephones/100 people in 2020.

4.13 Science and technology 

Science and technology will be developed 
and improved. The application and transfer of 
advanced technology and science in agriculture 
production, aquaculture, processing industry, 
service and management will be promoted. 
Moreover, the practical application of scientific 
projects will be facilitated. Enterprises will 
be encouraged and supported through 
investments in advance technologies to 
improve quality, values and competitiveness.
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4.14 Spatial planning 

The Regional Plan of Kien Giang Province 
aims to meet sustainable and comprehensive 
development demands, taking into account 
issues relating to the supply of services, key 
infrastructures, and solutions to the different 
problems of the region. There will be enough 
land area for the effective development and 
exploitation of economic potential, while also 
ensuring environment quality inspection.

There will be a harmonized organization of 
spaces for: urban and residential zones, and 
tourist sites; socio-technical infrastructure; 
and economic zones. In addition agriculture 
and forestry will be developed. This province 
is an important energy development region 
of Viet Nam being a special location in terms 
of national defence and security. Diversified 
tourism will be developed and the sea 
ecosystem environment will be protected. 

The entire province will be divided into 
four development regions:

•	 Long	Xuyen	Quadrangle	(including	Rach	
Gia city, Ha Tien town, Kien Luong district, 
Hon Dat and part of Tan Hiep District 
and Chau Thanh), which is an urban, 
industrial, tourism, and trade centre with 
some agriculture development. Rach Gia 
city is the urban centre that drives the 
development of the whole region.

•	 The	 west	 of	 Bassac	 River	 (including	
districts: part of Tan Hiep, Chau Thanh 
and entire Go Quao and Giong Rieng): 

Agriculture development will focus 
on high economic value agriculture 
products.

•	 U	Minh	Thuong	(including	An	Minh,	An	
Bien, U Minh Thuong and Vinh Thuan 
Districts):  Agriculture, forestry and 
aquaculture will be developed.

•	 The	 Phu	 Quoc	 and	 Kien	 Hai	 Island	
Districts: There will be a comprehensive 
development of both the sea economy 
and tourism; exploitation of aquaculture 
and fisheries; and processing of sea 
and fishery products. Phu Quoc Island, 
a famous island in Viet Nam and in 
the South-East Asian region, will be 
developed as a seaside resort.

Trends in the development of urban 
spaces 

- It is forecast that by 2015, urbanization 
will be 40 per cent, and by 2020, 45-50  
per cent. By 2020, the urban area of Kien 
Giang Province will include: the special 
administrative and economic zone of 
Phu Quoc under central management; 
Rach Gia city, ranked as Grade II urban 
area; Ha Tien, ranked as a Grade III urban 
city; and Kien Luong District town will 
become an urban centre with 24 satellite  
following expansion. 

Population distribution by sub-regions

- Long Xuyen Quadrangle: Most of this 
area experiences flooding and erosion. 
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By 2020, the rural population will reach 
150,000, 50 per cent of whom will have 
migrated from communal centres, and 
the remaining will be concentrated in 
residential areas.

- The West of Bassac River: The population 
will be concentrated in hub centers 
linked to a commune centre, and 
commune centres linked to village 
residential areas. It is forecasted that by 
2020, the rural population in this region 
will be 533,000.

- Sub-region of U Minh Thuong: The 
population here will be concentrated 
into small neighbourhoods. There are 
connections between residential areas 
with communal centres. The population 
will be concentrated by the rivers or the 
sea, along sea dykes and near Highways 
No. 61 and 63. It is forecast that by 2020, 
the rural population in this region will 
be 265,000.

- Islands of Phu Quoc and Kien Hai 
District: It is forecast that by 2020 the 
rural population in this region will be 
35,000, mainly distributed in Tho Chau, 
Hon Thom (Phu Quoc), and in the Kien 
Hai, Kien Luong and Ha Tien Districts.

5. Financial needs 

5.1  Investment plans

Investment capital for planning will come from 
following sources:

•	 state	budget,	including	central	and	local	
state budget:

•	 preferential	credit:
- capital of enterprises and house-

holds
- foreign direct investment.

Total investment capital 

In order to obtain a steady GDP growth 
over time, the required investment capital 
requirements amounted to: for the 2009-2010 
period, VND40,000 billion, including VND 
5,000 billion; VND13,350 billion; for the 2011-
2015 period. For the 2016-2020 period, it will 
amount to VND 21,650 billion including capital 
for development of production and social 
infrastructure. It is expected that the above-
mentioned capital will be mobilized from 
following sources: enterprises and households, 
53 per cent; loans and other sources, 22 per 
cent; state budget, 15 per cent; FDI, 5 per 
cent; and planned state credits, 5 per cent. The 
average investment for the 2009-2010 period 
was VND2,500 billion/year; and the average 
investment forecast for the 2011-2015 period 
will be VND2,700 billion/year and for the 2016-
2020 period, VND 4,300 billion/year.

Capital mobilization in the near future 

Investment policies will be implemented to 
attract and mobilize different capital from in 
and outside the country for development, 
such as for the promotion of socialization 
of investments in the fields of education, 
healthcare, tourism, sports, and communication 
technology.
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A healthy and transparent investment 
environment will be developed to attract 
different sources of development investments. 
Effective administrative procedures will 
be implemented to reduce and simplify 
procedures; prevent and control corruption; 
facilitate administrative procedures; and create 
a favourable environment for investors.
Polices will be applied in order to: create a 
safe and effective investment environment; 
optimize human resources and natural 
potential/advantages; and effective integration 
into the national and global market economy.

Favourable conditions will be created for all 
types of business and enterprises to best exploit 
funding in terms of land and resources from 
local populations. Effective implementation 
of planning and enabling polices will help 
attract investments from different economic 
components in and outside the province as 
well as international funding (FDI, ODA).

An enabling environment will be created 
for the development of markets of capital, 
financial, real estate, science and technology, 
labour, etc. Local government should fulfil their 
state management functions to support the 
business development of local populations. 

5.2 Human resources

The quality of human resources training will be 
improved in the fields of commerce, services, 
tourism, mechanics, IT, and the sciences, etc. in 
line with the level of the employment structure 
and economic development of the city. 

Coordination will be established with colleges 
and vocational training schools of the province 
to train workers on how to meet employment 
requirements, which is one of many priorities 
of the city and the district. Favourable polices 
should be effectively applied in order to attract 
skilled labours to works in the city.

5.3 Scientific, technological and 
environmental development

IT and biological research will be promoted 
in the production industries. Advanced 
international technologies will be applied and 
local manpower will be used. Old technologies 
will be gradually replaced by advanced ones in 
key economic sectors, with a prioritized focus 
on the production of art and handicrafts for 
export.

Economic development will be associated with 
environment protection. Landfills and waste/
wastewater treatment plants will be built to 
treat and dispose waste in the urban centre of 
Rach Gia and the neighbouring areas. Industrial 
waste from factories should be studied and 
treated; and industry development should 
bear in mind the protection of the surrounding 
landscapes.

A drainage system should be constructed for 
domestic wastewater in the city: together with 
common sewers in the old urban areas, there 
will be separate sewers to separate waste water 
to treatment plants. The new development 
urban area and industry zones will have a 
separate sewage drainage system, depending 
on the level of pollution. Construction of solid 
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waste treatment area in My Lam commune, 
Hon Dat District on an area of 41ha.

5.4 Market solutions

The market will be expanded for product 
consumption; investments will be made in the 
construction of infrastructure for the operation 
of production households.

The consumption demands of local populations 
will be stimulated to increase the purchase 
power for locally produced products.

Attention should be given to seeking new 
domestic and international markets for locally 
produced products. 

5.5 Building management capacity of 
local governments at all levels

The organizational structures of all divisions 
and departments in the province will be 
strengthened to advise on the implementation 
and management of the provincial economy 
based on industrialization and realization of 
all socio-economic goals.

To guide economic development based on 
plans and projects, with a main focus on 
infrastructure development, shift of agriculture 
patterns to suit ecosystems; encouragement 
of different economic components and 
promotion of new production patterns. 
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General introduction

Binh Giang commune, located in Hon Dat 
District of Kien Giang Province, shares 
administrative borders with:

Annex 2: Climate Change Profile of Binh Giang 
Commune

- An Giang Province in the North 
- the West Sea in the South  
- Kien Luong District in the West 
- Binh Son commune in the East.

The total area of Binh Giang commune is about 
16,337.23 ha, including five hamlets: Tam Ngan, 
Kenh Tu, Kenh 9, Ranh Hat and Giong Ke.
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Figure 2.1 Geographic location of Binh Giang commune

1. Natural conditions

Topography and Geology

Binh Giang commune is generally flat. 
Compared to other communes in the district, 
it is at a higher elevation, at around 1.3-1.5m 

height, with clear differences in two areas: 

- The area in the north of Highway No. 80: 
At an average elevation ranging from 
1.3 to 1.5 m above sea level, sloping 
gradually lower from the north-west to 
south-east, with lowlands along natural 
canals such as Tu Duong and Sung 
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Trang. 
- The area in the south of National Road 

80: Has a gradually lower elevation that 
creates a partial strip of lowland in the 
central region which gradually rises 
towards Highway 80. 

In terms of geological structure, there are 
weak ground conditions and it is inundated in 
the flooding season. Construction is therefore 
more costly; it is more suitable for agricultural 
production.

Meteorology

Binh Giang commune is located in the tropical 
monsoon region near the equator. According 
to statistic data gathered over many years 
from two hydro-metereological stations, Rach 
Gia and Ha Tien, it has the following hydro-
meteorological features:

- High average number of sunlight hours 
(average 2,400 hours/year), average 
hours of sunlight around 7 hours/day 
with high steady temperatures all year 
round (average 27-27.5 oC), difference 
of day/night temperatures are high (7-
10 oC), total average radiation is 154-160 
Kcal/cm2/year. There is no cold season 
and no storm directly affects this area. 
It enjoys highly favourable conditions 
for plantation with many crops and 
diversified crop patterns.

- Relatively high humidity (average 82 per 
cent, humidity variation of around 8-12 
per cent). Regular wind directions are 

north, north-east or north-north-east. 
In the early dry season (in November, 
December), the north and east-north 
winds normally prevail at a frequency 
of over 30 per cent of the time. In the 
rainy season, the west and south-west 
winds prevail. In interval season period, 
the wind from the west direction mostly 
dominated. The average wind speed 
is 3.4 m/s, and during November and 
December, its wind frequency is around 
60 per cent.

- Compared to other areas in its province 
and in the Mekong Delta, rainfall in Binh 
Giang commune has a high number of 
rainy days and rainfall volume average 
of 2,000-2,100 mm; the highest rainfall 
is around 2,635 mm/year, with 160 rainy 
days, but not equally in months as one 
rainfall peak pattern.

- The rain season starts in May and ends 
in November, in which 90 per cent of the 
total yearly rainfall occurs. In November 
and December, there are heavy rainfalls 
as well as floods, which leads to 
serious inundation affecting lives and 
production.

- The dry season starts in December 
and ends in April the following year, 
with minor rainfall (10 per cent of total 
yearly rainfall), high atmospheric and 
land temperatures, and a high rate of 
water evaporation that causes lack of 
freshwater for production and domestic 
usages. 
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Hydrology

The hydrological regime in this area is affected 
by two main factors: the tidal currents in 
Thailand bay and hydrological features of the 
Bassac River through the main stream. The 
major variations between the dry and the rainy 
seasons are as follows.

- Hydrological regime in the dry season: 
Normally, from February, since the 
freshwater source is limited, tidal 
currents from the West Sea is stronger 
than from the Bassac River, causing 
salinity intrusive in the inland fields when 
the sluice system to protect salinity is 
open. However, in recent years, due to 
investment in more structure systems for 
preventing salinity intrusion, there have 
been significantly less salinity affected 
areas. 

- Hydrological regime in the rainy season: 
Floods often occur in late August. The 
area from Rach Gia–Ha Tien canal to An 

Giang area is inundated at a depth of 
around 1-1.5 m. The area in the south 
of Highway No. 80 is less flooded (less 
than <0.6 m); the inundation of the 2000 
flood was around 0.7-0.9 m; Inundation 
areas in the south of Highway No. 80 
normally flood later in the season than 
those in north of the Highway No. 80, 
which usually occurs in early October, 
November). At the end of the wet season 
and the beginning of the dry season (dry 
season beginning from November up 
until April in most cases), water drainage 
begins in December, and ends in early 
January.

Petrology

Based on the land classification of the Food 
and Agriculture Organization of the United 
Nations – United Nations Organization for 
Education, Science and Culture (FAO-UNESCO), 
the following are three main land groups in 
Binh Giang commune, which are categorized 
in seven land map units. Its specific areas are 
shown in Table 1.
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No. Soil type Symbols Area Ratio
(ha) (per cent)

I Acid sulphate soils 15,105.13 88.61

I.1 Potential acid sulphate soils Sp 269.64 1.58
1 Potential acid sulphate soils – deep in the 

mangrove forest
Sp2Mm 269.64 1.58

I.2 Actual acid sulphate soils Sj 14,835.49 87.02
2 Actual acid sulphate soils shallow – salt Sj1M 606.53 3.56
3 Actual acid sulphate soils deep – salt Sj2M 4,997.32 29.31
4 Actual acid sulphate soils – shallow Sj1 6,492.57 38.09
5 Actual acid sulphate soils – deep Sj2 2,739.07 16.07

II Peat soils 534.20 3.13
6 Acidic peat soil salinity Ts 534.20 3.13

III Man-made soils 837.96 4.92
7 Man-made soils 837.96 4.92

Rivers and canals (*) 570.19 3.34
Total 17,047.49 100.00

Table 1 Soil type area in Binh Giang commune

Acid sulphate soils

Depth of potential acid sulphate soils in the 
mangrove forest (Sp2Mm)

Covering an area of 269.64 ha, distributed 
coastal focus, the coastal forests, with high 
potential fertility. Land affected by the second 
factor weighs alum and salt should not enable 
cultivation. Land use is mainly focused on 
aquaculture and plantation forests.

Actual acid sulphate soils 

- Actual acid sulphate at shallow depths 
(heavy alum): over an area of 6492.57 
ha, which accounts for 38.09 per cent 

of the total acreage, is concentrated 
in the northern communal areas, 
National Highway No. 80 from 2-3 km 
to the border of An Giang. Soils cannot 
be irrigated through the method of 
combining the planting of mangrove 
forestry and fisheries.

- Actual acid sulphate soils in deep water 
(small and medium acidity): over an area 
of 2,739.07 ha, which accounts for 16.07 
per cent of the natural distribution of 
clusters concentrated at the north of 
Highway 80. These soils are suitable for 
rice growing, and most of the area is 
used for planting two different types of 
rice crops.
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- Shallow actual acid sulphate soils with 
a salt layer: over an area of 606.53 ha, 
which accounts for 3.56 per cent of 
the total natural area of distribution 
concentrated at the top and under 
Highway 80. The soil can be modified to 
grow pineapples. Freshwater is available 
to be converted for rice cultivation. 

- Actual acid sulphate soils with an 
in-depth salt layer: Area of 4,997.32 
ha, accounting for 29.32 per cent of 
the total natural area of distribution 
and concentrated in the southern 
commune. Most of the area is used for 
rice cultivation.

Peat soils

Acidic peat soil salinity: Over an area 534.20 
ha, which accounts for 3.13 per cent of total 
natural area. The distribution is concentrated 
in clusters. There is a thick layer of organic soil 
layer, but there is soft ground and alum. This 
can be exploited to produce fertilizer or restore 
the mangrove forest.

Man-made soils

These man-made soils, covering a large area of 
837.96 ha, are wet soils for farming, land used 
for special purposes, other non-agricultural. 
Distribution is concentrated along the canals, 
major traffic roads and residential areas.

Overall, the soil in Binh Giang has a high ratio of 
acid sulphate; the potential fertility is relatively 

high due to its high organic content and the 
total nitrogen and potassium is high.

2. Socio-economic conditions

2.1 Economic development state

Agriculture, Forestry and Aquaculture 

Agriculture plays a main role in Binh Giang 
Commune’s economy. According to the year-
book statistics of Hon Dat District and the 2006 
Annual Report of the Binh Giang Commune 
People’s Committee, its agricultural production 
is recorded as follows: 

•	 Rice:	 Rice	 is	 the	main	 crop	 in	 this	 area.	
Total rice cultivation area in 2006 is 8,907 
ha, an increase of around 3,507 ha over 
2004. The average rice yield in 2006 was 
4.342 tonnes/ha, which is lower than 
overall Hon Dat District’s average rice 
yield (5.014 tonnes/ha). In recent years, 
the total area of rice cultivation has 
increased; however, its rice productivity 
has decreased (productivity in 2004: 
4.586 tonnes/ha against 4.342 tonnes/
ha in 2006) for several reasons: (i) 
unfavourable weather conditions; (ii) 
increased pestilent insect; and (iii) new 
rice cultivation area converted from  
forest land whose earlier productivity is 
low.

•	 Other	crops/	fruit	plants:	Other	crops	in	
Bing Giang commune are mainly cassava 
(manioc plant) and watermelon. In 2006, 
the total cassava planting area is around 
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320 ha, with a yield of 12 tonnes/ha; 
watermelon area is about 180 ha, with 
a yield of 18-20 tonnes/ha. In addition, 
other fruit crop area is around 220 ha, 
with a yield of 9-11 tonnes/ha. The total 
fruit crop production is 3,175.31 rice 
tonnes. 

•	 Pineapple:	In	recent	years,	the	area	under	
pineapple cultivation has increased, 
from about 85 ha in 2004 to around 110 
ha in 2006. Pineapple yield is about 11-
12 tonnes/ha.

Livestock

Due to the effect of the bird flu and mouth and 
mouth foot disease in pigs as well as unstable 
prices of cattle, livestock and poultry feed in 
recent years have significantly decreased. All 
the animal (cattle and poultry) productions are 
small-scale household production; there is no 
industrial-scale livestock production in Bing 
Giang. 

In 2006, the total number of buffalos and cows 
were 140 (80 cows and 60 buffalos), 1,200 pigs 
(650 less pigs than in 2004). The total number 
of poultry was around 7,100 of all types (1,500 
more cubs than in 2004).

Forestry

In 2006, forestry land area in this commune 
was 2,580.04 ha (of which production forestry 
land was 2,414.45 ha and protection forest land 
165.59 ha). Production forestry land is mostly 
used for plantation of cajuput and eucalyptus; 

however, its economic value is not high. In 
coming years, these low-productive forest 
lands will be converted for other purposes such 
as agriculture and other production sectors. In 
addition, forest fire protection activities are 
well implemented during the dry season. 

Aquaculture and fisheries

As one of the coastal communes of Hon Dat 
District, Binh Giang commune, has larger 
areas for aquaculture than in other communes 
(36.11% of total aquaculture areas in the 
district). In 2006, the total aquaculture area 
of Binh Giang was 1,487.47 ha; however, the 
productive farming area was less, because 
many farmers dug pools but did not begin 
aquaculture In general, the extensive and 
intensive methods of aquaculture farming 
were not profitable and thus there was low 
interest among farmers on aquaculture.

Offshore and inshore fisheries exploitation: 
There are a total of 90 boats in Binh Giang 
commune for fish catch production, including 
14 large boats with an engine capacity of 
1,005 cv manned by 112 fishers. The average 
yearly fish catch yield is 350 tonnes/year. In 
comparison with 2000, the number of offshore 
fishing boats did not increase. The remaining 
ones are small boats used for inshore fisheries, 
which have a low yield.

Medium- and small-scale industry

In general, in recent years, household handicrafts 
have been developed slowly in the Binh 
Giang commune. They are mostly small-scale 
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household businesses, generally of domestic 
goods and agricultural products processing. 
In 2006, in the commune there were four 
rice mills, five minor equipment repair shops, 
seven public service places, one ice  producing 
outlet, and two lime kilns. In addition to these 
units, in Binh Giang commune, there are other 
traditional handicraft professions such as 
garment making, embroidery and knitting, 
which provide work for a small number of 
home-based employees and creates additional 
income and benefits for the community. 
However, there are not enough jobs in the 
commune. 

Services

A commercial and private services network has 
been set up for most of the trade of products in 
the commune. The main commercial and non-
commercial services activities in this commune 
are: production services, rural development 
services, agriculture, aquaculture-fisheries and 
domestic products trade and exchange, small-
scale financial and banking services, and agri- 
and aqua-cultural technical extension services. 
However, to date, there is no commercial 
trading centre in the commune; only one 
small market. In the coming years, according 
to plan, there will be one more market in the 
commune’s administrative centre. 

2.2 Social state and infrastructure

Population, labour and income

In 2006, the total population of the commune 
was about 14,100, in which females were 50.67 

per cent (7,145 people). Population density is 
about 83 persons/km2. The population growth 
rate was still high, at 1.6 per cent. There are a 
total of 3,267 households. There are around 
8,054 people under the working age, i.e. 57.1 
per cent of its whole population. Of the total 
commune households, 73.33 per cent of the 
household are engaged in agricultural and 
forestry activities. 

In recent years, living standards have gradually 
improved as a result of economic development. 
The percentage of better-off households has 
increased. Based on new criteria for the poor 
households, up to October 2006, there were 
still 399 poor households, i.e. 1,637 poor people 
(12.21 per cent) in the commune. The average 
annual income per person is VND6.8million/
person/year (approximately US$350).

Population and residential allocation

In 2006, the total rural residential land area in 
the Binh Giang commune was 233.37 ha, with 
an average rural residential area was 88.67 
m2/person. The residential areas and houses 
of the people in Hon Dat District in general 
and Binh Giang commune in particular are 
in concentrated clusters, along the main 
canals and roads. Some households are also 
grouped into complex in the central part of 
the district, commune or nearby the road and 
channel interchanges. Their lives are strongly 
dependent on watercourses and inland 
transportation. 

In recent years, under the motto, “Government 
and Local populations sharing responsibility 
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and action”, there has been much improvement 
in transportation infrastructures, electricity, and 
irrigation, etc. which has provided favourable 
conditions to improve their living standards. 
However, there are still some difficulties in rural 
residential areas including poor access to clean 
water system, and the inadequate electricity 
rural grid and land transport road (most rural 
transport ways are dirt roads). Additionally, 
flooding is still a major problem for residents 
living in low-lying areas with its relatively deep 
and medium flood occurrence every year.

Domestic water supply

Domestic water supply for people in the 
commune comes mainly from three sources: 
surface water, groundwater and rainfall. 
Around 70 per cent of the families, use water 
from surface-water, mainly from channels and 
ditches. Groundwater at acceptable water 
quality level is exploited from wells drilled 
from 80 to 100m depth. The rate of households 
in the commune that can access clean water 
sources is still very low (around 10%). There 
is only one clean water supply station that 
supplies over 100 households.

Transportation

There are two systems of transportation in Binh 
Giang commune: roads and waterways.

Roads

The road system is still sparse and low quality. 
There are three main types of roads:

•	 National	 Road	 80:	 This	 is	 the	 main	
provincial road running across the Hon 
Dat District with a length of 8.1 km; its 
asphalted road width is 8m with a bridge 
capacity of 25 tonnes. In general, the 
road quality is good and very convenient 
for transport. 

•	 District	roads:	In	addition	to	other	roads	
in Binh Giang commune, there are some 
district roads built along the main canals 
such as the Kenh (canal) T5 road, Kenh 
T6 road, Kenh 9–Xom Dao Road. 

- Kenh T5 road: in Bing Giang terri-
tory, 17.4 km long and 4.0 m wide, 
of which 3.5 km is concrete road 
(1.6 m width), and the remaining 
cobble-surface road (2.4m width).

- Kenh T6 road: 16.9 km long, 3m 
wide of dirt road, thus rending 
transportation in the rainy season 
very difficult. 

- Kenh 9–Xom Dao road: This dirt 
road 4.2 km long and 4m width.

- Commune by-lanes and pathways: 
This includes lanes and pathways 
connecting the hamlets within 
the commune/village, at a normal 
width of 2-3 m; some lanes are 
paved with cement or cobblestone 
and most of the remaining ones are 
dirt pathways that need upgrad-
ing.

In general, with the exception of National Road 
No. 80, which meets road standards at level 
IV, all remaining roads and lanes are in poor 
conditions, and transportation is very difficult 
during the rainy season.
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Waterways

Waterway transportation plays a very important 
role in this area with its densely connected 
network of small and medium canals (level 1 
and level 2), most of which are along the roads. 
The main water transportation means in the 
commune are boats, motored ferries and non-
motored ferries. This canal system fully serves 
two functions: transportation (goods and 
passenger transport) and irrigation (drainage, 
flood release, freshwater supply for domestic 
and production use). Main transportation 
networks in this commune are connected 
include the  largest Rach Gia–Ha Tien canal 
along Highway No. 80,  T5 canal, T6 canal, Tuan 
Thong canal and Tam Ngan canal.

Electricity grid

There is one national 22kV medium tension 
electricity grid along the National Road 80, 
however in the whole commune, there are 
only about 60 per cent households using the 
national electricity lines.

Post services and telecommunications

There is no post office in the commune. 
However, in recent years, mobile phones 
have become widespread with a good 
connection coverage that promotes much 
better telecommunication between the rural 
people and can be used for local early warning 
system.

Education and training

In general, the schools in Binh Giang commune 
meet the population’s education and training 
needs. Since the 2006–2007 school year, there 
have been five school management boards 
for a total of 17 schools with 67 classrooms, 
including 38 permanent classrooms (brick-
concrete) built, 24 semi-permanent classrooms 
and five temporary classrooms constructed 
from simple trees and leaves. There are total of 
125 well-trained teachers in the commune. 

In the 2005–2006 school year, 97 per cent of 
children age of 6 to 14 have come to attended 
school (1,727 pupils); 98.48 per cent (195 new 
kindergarten pupils) attended kindergarten in 
the first year. There are total of 91 classes with 
2,113 pupils. The numbers of classes, pupils 
and teachers in the 2005–2006 school year are 
as follows:

- Kindergarten: 8 classes, 7 teachers and 
175 kindergarten pupils;

- Primary schools: 57 classes/2 schools, 
1,306 pupils, 62 teachers; 

- Secondary schools: 28 classes/ 2 schools, 
623 pupils, 37 teachers. 

It is recognized that the commune’s schools 
have reached the national training and 
education standards and contributed well to 
the overall effort to improve primary education 
and eliminate illiteracy. Two schools have 
been recognized as meeting the Green-Clean-
Beauty national standards (the two Binh Giang 
primary schools and Binh Giang Secondary 
School). 
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Health 

Primary health care activities for local 
populations have received more attention in 
recent years. In the commune, all the national 
primary healthcare and disease and epidemic 
prevention programmes are well organized. 
There is a one five-bed clinic in the commune 
with five medical staff members. Additionally, 
it is supported by medical staff members of 
Military Division No. 4, providing more effective 
health care for people in the commune.

Culture

Local authorities, unions, committees 
and associations cooperate well in social 
activities. As a result, all cultural events such 
as shows, festivals and sports have been well 
organized. There are regular broadcasts and 
telecommunication activities bringing more 
local and national news to the people. In 
the commune and all its hamlets, there is no 
cultural centre or post-office. Therefore the 
near future, some land and resources should 
be dedicated for such projects.

2.3 Trends and targets in socio-economic 
development to 2020

The general trends and targets on socio-
economic development for Binh Giang 
commune up to 2020 were defined as follows:

•		 stable	 economic	 development	 with	 an	
average annual growth rate of about 15 
per cent;

•		 complete	 overhaul	 of	 the	 commune’s	

administrative units, including the 
division of some hamlets in the 
commune, 

•	 support	 for	 investments	 and	
infrastructure development projects, 
especially irrigation scheme, that 
promote better agriculture and 
aquaculture production in the 
commune;

•	 efficient	 implementation	 by	 the	
commune authority of all national 
programmes and plans related to 
cultural, social, health-care issues as 
well as training and education for local 
populations and other social policies; 

•	 the	elimination	of	poverty	and	increased	
rates (up to 80%) of households using 
electricity and clean water supply;

The main targets in investments for 
construction: 

- completion of the construction of 
residential quarters in the commune 
centre linked to commercial and services 
blocks nearby; in parallel resettle the 
housing clusters such as T5, T6, Binh 
Giang 1 and Binh Giang 2, so that the 
population will be equally distributed in 
the entire commune. The construction 
of a new administrative building in the 
commune will be completed;

- stabilization of the zoning for agriculture 
and forestry production as well as 
fisheries and aquaculture production. 
Gradual improvement and completion 
of inland irrigation systems in order to 
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secure water for irrigation/drainage 
and drain the alum/acid substances 
from agriculture fields and aquaculture 
ponds;

- Continuous build-up of irrigation and 
water transportation canals such as T6 
canal; rural lanes and paths will be paved 
with concrete or cobblestones.

Climate change and public awareness

Climate variability and adverse weather 
situations in recent years

In recent years, irregular changes of weather, 
the variability of climate and the hydrology 
regime have had significant effects on the 
people’s living conditions and production in the 
Mekong Delta, Kien Giang Province in general, 
and in Binh Giang commune, in particular. 
Some unusual changes and variability in this 
area have occurred and have been recognized 
by local populations as follows: 

•	 High	 temperatures	 and	 heat	 waves:	
A heat wave occurred on 24 February 
2009 with an average daily temperature 
was 35-37 oC, and recurs approximately 
every 20 years. 

•	 Low	 temperature	period:	This	occurred	
from December 2008 to January 2009 
(average daily temperature was 16-17 oC, 
return frequency once every ten years). 

•	 High	 tides	 and	 sea	 water	 surge	 have	
occurred annually since 2005 from 
November to February; highest levels of 
tidal waves have been observed in the 
last 47-50 years. The highest tidal was 
observed on 5 to 10 November 2006 
(at Phu An 1.47 m, a historical record for 
the past 47 years), on 24-28 November 
2007 and on 14 November 2008 (1.52, a 
historical record for the past 50 years). 
High tides also occurred in 2009 and 
2010. 

•	 Unusual	 rainfall:	 There	 was	 an	 early	
onset of the rainy season with high 
rainfall on 7 March 2009, with P>50 mm 
and later completion of the rainy season 
(December 2006). In 2010, there was 
an unusually strong rainfall from 19-21 
January, but there was a late onset of the 
2011 rainy season. 

•	 Several	 consecutive	 large	 floods	
occurred from 2000 to 2002. From 2003 
to date, there were consecutive years of 
small floods. Drought occurred in large 
areas on 1998, 2005 and 2010. Storms 
and tropical depression affected the 
Mekong Delta and increased in recent 
years in both frequency and intensity: 
Linda storm, on 5 November 1997; the 
Durian storm on 17 November 2006, 
and another large storm in November 
2008. The Mekong flow regime in 2010 
was estimated as the lowest for the last 
20 years. 
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General information on climate change

Some main changes in temperature, rainfall and 
sea level rise according to the national climate 
change scenarios formulated by the Ministry 
of Natural Resources and the Environment and 
approved by the Government in 2009 are as 
follows:

Table 2 Scenarios of temperature changes, 2050, 2070 and 2100 (in °C)

Temperature changes

- Temperatures in June to August could 
increase faster than in December to 
February. 

- Temperature could increase fastest in 
September to November. 

- By 2050, the average temperature 
increase could be 0.9-1.0ºC, and by 2100, 
it  1.2-2.4 ºC (Table 2)

KB Period	 2050 2070 2100

B1
December to February 0.8 0.9 1.0
June to August 1.1 1.3 1.4
Year 0.9 1.1 1.2

B2 (medium scenario)
December to February 0.8 1.1 1.5
June to August 1.1 1.6 2.2
Year 1.0 1.4 1.9

A2
December to February 0.8 1.2 1.9
June to August 1.1 1.7 2.8
Year 0.9 1.4 2.4

Rainfall changes

- There is a drop in monthly rainfall from 
December to May, where January to 
March are the months with the least 
amount of rainfall and May, the most. 

- Precipitation in October could increase 
the most each year. 

- By the end of this century, monthly 
precipitation could decrease by 2.2-31.1 
per cent; increase by 2.0-24.4 per cent 
according to the medium temperature 

change scenario B2 compared to the 
normal period. 

- Rainfall volumes would decrease from 
December to May. 

- Rainfall volumes would increase in 
remaining times (June to November). In 
September to November, rainfall can be 
increased the most. 

- By the end of this century, rainfall 
volume in the dry season could drop by 
10.0-20.4 per cent, increase from 2.7 to 
5.3 per cent in June-August and increase 
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Table 3 Scenarios of rainfall changes, 2050, 2070 and 2100

Table 4 Scenarios of sea level rise, 2020-2100

from 7.7 to 14.8 per cent in September 
to November.

Sea level rise

According to the climate change and sea level 
rise scenarios formulated by the Ministry of 

KB Period 2050 2070 2100

B1

December to February -7.6 -9.3 -10.0
March to May -8.0 -9.8 -10.5
June to August 2.1 2.5 2.7
September to November 5.8 7.1 7.7
Year 1.8 2.1 2.2

B2

December to February -8.0 -11.3 -15.3
March to May -8.4 -11.9 -16.0
June to August 2.2 3.1 4.2
September to November 6.1 8.6 11.7
Year 1.7 2.3 2.5

A2

December to February -7.6 -11.8 -19.4
March to May -8.0 -12.4 -20.4
June to August 2.1 3.2 5.3
September to November 5.8 9.1 14.8
Year 1.8 2.5 2.9

Natural Resources and the Environment and 
approved by the Government, in the 21st 

century. There are three scenarios for sea level 
rise related to three emission scenarios (low, 
medium and high levels of emission). These 
scenarios relate to the sea water level rises of 
0.65 m, 0.75 m and 1m. 

Scenario
Sea water rise (cm)

2020 2030 2040 2050 2060 2070 2080 2090 2100
Low (B1) 11 17 23 28 35 42 50 57 65
Medium (B2) 12 17 23 30 37 46 54 64 75
High (A1FI) 12 17 24 33 44 57 71 86 100

Source: Ministry of Natural Resources and the Environment
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4.3 Local people’s awareness of climate 
change 

The results from conducted surveys and 
analyses on perception, knowledge and 
awareness of the local populations in Binh 
Giang commune of climate change have shown 
how the community and local populations 
acknowledge the changes and phenomena 
relating to climate change and variability that 
may have impacts on their live and production 
practices:

The most memorable event was the major 
flood in 2000, which inundated a large area 
and caused damage in the commune. Most of 
the damage caused by this flood affected the 
property and goods in the residential areas, 
and little damage to rural infrastructures and 
production (agriculture, aquaculture and 
services).
 

- After 2000, only low to medium floods 
occurred (e.g. in 2001 and 2006), which 
did not greatly affect people’s lives, 
livelihoods and infrastructures. 

- Strong heat waves, prolonged hot 
periods and irregular rainfalls had 
considerably affected people in this 
area; therefore many  converted their 
homes from temporary structures built 
with simple and cheap materials into 
semi-stable houses (built with stronger 
and more heat-proof and water-proof 
materials) for their convenience and 
safety. 

- Drought, salinity intrusion and 
increased presence of sulphuric acid are 
considered significant factors directly 
affecting production and people’s 
livelihoods. 

- Storms and typhoons are very rare 
phenomena, which have had little 
effect on this area; however, in recent 
decades, there have been several serious 
windstorms and coastal surges related 
to indirect impacts from very strong 
typhoons in more northern areas (e.g. 
the Linda typhoon). 

- Sedimentation and nutrients in the 
canal system seem to have decreased 
over the last decade. Regarding local 
population’s knowledge and awareness 
of climate change in this area, survey 
results showed the following:

•	 Local	 population’s	 awareness	 on	
climate change and sea level rise is 
limited and insufficient, especially 
on flood occurrences, drought, heat 
waves and sea level rise. In particu-
lar, most people stated that floods 
become increasingly weaker and 
did not perceive them as a threat 
or risk factor in the near future.

•	 Local	 populations	 in	 Binh	 Giang	
receive information mainly by per-
sonal observation, simple analysis 
and subjective experience (e.g. on 
change of rainfall, temperature, 
seasonality and flood), but some of 
them, especially the commune ad-
ministrative staff, teachers and rep-
resentatives of local civil societies, 
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young and better educated people,  
receive information from mass me-
dia (TV and Internet, weather fore-
casts, newspapers, etc.).

•	 Knowledge	and	awareness	are	still	
very limited on sea level rise, its 
cause and consequences.

•	 There	 is	 no	 clear	 understanding	
of the impacts caused by climate 
change and climate variability on 
living conditions and livelihoods of 
their family members, relatives and 
communities, especially regarding 
sea level rise, salinity intrusion and 
drought).

•	 Information	 received	 unofficially	
and from unreliable sources usually 
leads to misunderstanding about 
climate change, confusion between 
weather and climate, long-term 
consequences and short-term sea-
sonal changes etc. People are most 
interested in current and short-term 
conditions to plan in the following 
season.
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Annex 3: Proposed Infrastructure Improvements for 
Climate Change Adaptation in Kien Giang Province

Long Xuyen Quadrangle

Flood control works along the Vinh Te canal 
and Hau River lack eight sluices. The main 
canal system should be dug and expanded in 
order to drain floodwater in the rainy season, 
obtain more freshwater during the dry season, 
and store sediment in the early of flood 
season. However, it is necessary to review the 
primary factors such as the flood discharging 
effect, the irrigation effect, sediment storage, 
and the feasibility of dredging the riverbed 
(resettlement).

With primary canals in the northern part of 
Tri Ton canal, flood discharging, irrigation and 
soil revitalization demands are high. However, 
canal digging and expansion works can be 
undertaken because there are less difficulties 
in dredging the bed (low land price and 
population density along the canals). Thus, it 

is necessary to expand and dig new primary 
canals in order to meet the requirements. 
Proposed canals for digging and expansion 
are Vinh Te canal (part 2), Tam Ngan canal, H7 
and H9 canals. It is also proposed to dig Nong 
Truong canal and dig new T1 and T2 canals.

With primary canals from Tri Ton canal to Cai 
San canal, flood discharging, irrigation and soil 
revitalization, demands are not as curial as in 
Ha Tien Quadrangle. However, canal digging 
and expansion works cannot be undertaken 
easily due to problems in dredging the bed 
(high land prices and population density 
along the canals). Thus, after considering the 
comments from the Government of the Kien 
Giang Province and technical reviews, only 
digging works with feasible canals will be 
carried out. Proposed canal for digging are: Tri 
Ton canal, Kien Hao canal, Don Dong and Cai 
San canals. The work specifications for climate 
change adaptation are shown in Table 1.

No. Name
Proposed	canal	dimensions Proposed	road	dimensions
Length 
(km)

Bottom 
width (m)

Bedding 
(m)

Length 
(km)

Surface 
width (m)

Crest 
(m)

1
Digging and 
expansion works of 
Vinh Te canal (part 2)

9.8 30 -3.00 9.8 6.0-8.0 2.0-2.5

2
Digging works of 
Nong Truong canal

25 10 -3.00 50 4.0-6.0 1.8-2.5

3
Digging and 
expansion works of 
Tam Ngan canal

12 20 -3.00 24 6.0 1.8-2.5

Table 1 Proposed canal expansion and digging works on Long Xuyen Quadrangle
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No. Name
Proposed	canal	dimensions Proposed	road	dimensions
Length 
(km)

Bottom 
width (m)

Bedding 
(m)

Length 
(km)

Surface 
width (m)

Crest 
(m)

5
Digging and 
expansion works of 
H9 canal

16.5 10 -2.00 33 4,0 1.8-2.5

6
Digging works of Tri 
Ton canal

18 16 -3.50 36 6.0 1.8-2.5

7
Digging works of My 
Thai canal

17.5 12 -3.00 35 6.0 1.8-2.5

8
Digging works of 
Kien Hao canal

20 14 -3.00 40 6,0 1.8-2.5

9
Digging works of Don 
Dong canal

27.5 12 -3.00 55 6.0 1.8-2.5

10
Digging works of Cai 
San canal

30.5 30 -3.50 30.5 4.0-6.0 1.8-2.5

Digging and expansion works of flood 
discharge canals from Rach Gia-Ha Tien 
canal to the West Sea

There is a need to increase flood discharging 
from Highway No. 80 to the West Sea in order 
to prevent overflow over Highway No. 80 and 
decrease the flood level for the entire Long 
Xuyen Quadangle. According to survey results, 
the total discharge area of from Cai San to Ha 
Tien 2,270 m2. When adding the total area of 
Binh Giang 1, Binh Giang 2 and Cai Tre new 
canals, a total flood discharge area of 420 m2, 
the total flood discharge area will be 2,690 m2 

along Highway No. 80. 

According to hydraulic calculation results, 
in order to reach the required water level 
(approximate 50 cm along National Road 80), 
the total required flood discharge area would 
have to be 3,170 m2; thus, the flood discharge 
area must be expanded by at least 480 m2. 
Accordingly, digging and expansion works of 
seven flood discharge canals to the sea include 
Rach Nui canal, Duong Hoa canal, Ta Sang canal, 
Canal 286, Canal 283 canal, Bridge No. 8 canal, 
and Kien Binh canal.  The proposed works are 
listed in Table 2.
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Table 2 Proposed dimensions of digging and expansion works for flood discharge 
canals to the sea

Table 3 Proposed length of new bridges on Highway No. 80

Canal route name
Proposed	dimensions

Length (km) Bottom width (m) Bedding (m)
Rach Nui 0.3 8 -2.5
Duong Hoa canal 6 20 -3.0
R Ta Sang 6 20 -3.0
Canal 286 7 15 -3.0
Canal 283 7 15 -3.0
Bridge No. 8 canal 6.5 10 -3.0
Kien Binh canal 6.5 20 -3.0

Increasing flood discharge cross-section through Highway No. 80

There is a need to open the gates and expand the length on Highway No. 80 in order to meet 
flood discharge demands and prevent overflow of Highway No. 80. The size of gates proposed are 
shown in Table 3.

Bridge name Bridge type Bridge length (m) Notes
Rach Nui sluice Concrete 20 New construction
Ong Co (Cai Tre) Concrete Under construction
Binh Giang 1 Concrete Under construction
Binh Giang 2 Concrete Under construction
285 Concrete 35 New construction
No 8 Concrete 65 New construction
Ta Manh Concrete 35 New construction
Thay Xep Concrete 20 New construction
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In addition to expanding bridges on Highway 
No. 80, it is also necessary to dig bridges with a 
minimum size at least equal to canal size behind 
the bridge for effective flood discharge.

With new expanded bridges without 
digging works, it is necessary that bridges be 
constructed at least equal to the canal size 

before the bridge in order to increase the 
discharge as designed. According to the cross-
section of the bridges, results of a survey and 
topological measurements on Highway No. 
80, seven new bridges without digging works 
need to be constructed, as shown in Table 4.

Table 4 Proposed bridge construction works on Highway No. 80

Name Length (m)

Current	size	of	space	under	
bridge

Proposed	size	of	space	under	
bridge

Bottom 
width (m)

Bedding (m)
Bottom 
width (m)

Bedding (m)

Canal No. 1 25 6 -1.19 6 -2.00
Kien Binh 123 12 -1.90 20 -3.00
Canal No. 9 74 12 -2.00 25 -3.20
Luynh Quynh 62.6 20 -2.95 30 -3.50
Canal 283 98.5 15 -1.27 15 -3.00
Ta Xang 123 10 -0.39 20 -3.00
Tam Ban 123 10 -1.25 20 -3.00

The cost of space under bridge construction 
works is not high but has a major effect on 
flood discharge; thus, it is recommended that 
this be immediately undertaken for incoming 
flood seasons discharging.

Upgrading of current embankment for 
flood discharging

In August, this upgrading was based on the 
dimensions of secondary canals (100-500 ha 
of protected area), small protected areas (30–
100 ha) for summer-autumn rice cropping 
protection and in time discharge for sowing of 
winter-spring rice crop. 

The height of these routes were made to be 
higher than the flood level in August flood. 
Main flood can flow over for improvement 
of flood control among areas, sediment 
intake, and field clean-up. After completion 
of drainage, the pumping system is used for 
discharging flood out of protected areas in 
order to sowing during the winter-spring rice 
crop. 

The embankment have the following 
dimensions:
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- Embankment along primary canals: 
width = 4 m, crest of the 2000 flood 
year. 

- Embankment along secondary canals: 
width =2÷4 m, crest from +1.3 +1.5, 
depth =1.5. 

Improvement and upgrading of the 
banks of the flood discharge canals from 
Highway No. 80 to the sea 

Due to the insufficient size of routes, they must 
be expanded and elevated to meet required 
plan for flood discharge

Improvement of flood discharge through 
the sea dyke system 

With 25 sluices already constructed in the 
coastal area (including Cai Tre, Binh Giang  1 and 
Binh Giang 2 sluices), the total flood discharge 
area through the sea dyke is insufficient and 
inappropriate for the size and dimensions 
of the bridges and flood discharge canals 
along National Roads 80 after expansion. In 
order to balance the overall flood discharge 
system (bridges, canals, sluices), the following 
measures are proposed:

- A new sluice, Vam Rang, will be built 
in order to complete flood discharge 
gates and salinity intrusion control. The 
Vam Rang canal is not only a convenient 
flood discharge gate with a suitable 
position, short, wide and depth canal, 
but also a gate for salty water flow. In 

order to use discharge capacity without 
salinity intrusion into the hinterland 
in Long Xuyen Quadrangle, the gate 
of the Vam Rang sluice must allow the 
passing of a barge. After considering 
flood discharge capacity through a sea 
dyke, it is proposed that Vam Rang sluice 
be built with a sluice width of = 32.5 m 
(10+3 x 7.5 m), bedding = - 4.0, and an 
automatic slide gate, two-way valve 
gate. 

- A new sluice canal, No. 8, will be built 
to improve flood discharge through the 
West Sea, with a sluice width of 7.5 m, 
bedding of - 3.0, and an automatic slide 
gate, two-way valve gate. 

- In order to support flood discharge 
capacity through the sea dyke, 21 sluices 
with width of 3-5 m are needed to be 
built whose the main function will be 
salty water intake for shrimp breeding 
in coastal areas in addition to flood 
discharge via dyke in the rainy season.

The proposed improvements to sluice canals 
are presented in Table 5.
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Table 5 Dimensions of proposed constructions through the sea dyke

Sluice name Sluice type Sluice width (m) Bedding
Vam Rang Open sluice 32.5 -4.00
Canal No. 8 Open sluice 7.5 -3.00
21 salty water intake sluices Open sluice 3 -5 -2.00 –2.50

Salt water intake for aquaculture in the 
dry season for the conversion from rice 
farming to shrimp farming in the coastal 
zone from Hon Soc to Ba Hon 

For the criteria of choosing suitable measures, 
calculations were made on various aspects, 
especially hydraulic, technical and economic 
calculations and feasibility of. Calculation 
results are as follows: 

- Solution for the short term: The old 
salinity intrusion control sluices will be 
converted from a one-way operation to 
a two-way operation. The sluices include: 
Lung Lon 1, Lung Lon 2, Vam Ray, 286, 
283, Luynh Quynh, Hon Soc and canal 
bridge No. 9. These sluices, when needed, 
can first be opened for salty water intake 
for shrimp breeding and then closed to 
prevent salinity intrusion in Long Xuyen 
Quadrangle.

This measure has the advantages of not 
building up new sluice and using current flood 
discharge canals for salinity intrusion control. 
However, good management measures are 
needed to control the salty water and avoid 
salinity intrusion in the northern part of Rach 
Gia–Ha Tien. Sluices are needed to change 
the valve gate and treat the upstream power 

control tank in order to operate two-way gates. 
Changing works are difficult and costly with 
negative impacts of shortening the sluices’ life 
cycle.

With respect to the technical solution, there 
are two main measures, as follows: 

- Underwater works: The valve gate 
structure is converted into a two-way 
structure; the power control tank is 
controlled in the upper part of the 
sluice (drop stone cage through the 
underwater works) in order to reduce 
bank erosion. This measure is acceptable 
for the short term under slow flow in the 
sluice in the dry season; however, the 
sluice’s life cycle is reduced. The building 
technicians do not recommend carrying 
out this measure. In order to treat one 
power control tank of one sluice with a 
width of 7.5–24 m, it is around VND600–
700 m of investment is needed, at total 
expense of VND8 billion. The long-term 
effect is not strong, because the sluice 
life cycle is significantly reduced. 

- Embankment: This measure costs more 
but is technically assured and does not 
reduce the sluice life cycle. According to 
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Table 6 Proposed dimensions recommended for the western part of the Hau River

calculations, the total cost for 13 sluices 
is around VND 9 billion. However, it is 
highly recommended. 

- Long-term measures: In addition to the 
above, add 21 salty water intake sluices 
along the sea dyke from Hon Soc to Ba 
Hon for shrimp farming. Sluices with a 
width of 3-5 metres are the additional 
length needed for a sluice length of 69 
m. New canals must be dug in order to 
control salinity intrusion, freshwater 
intake and drainage for the shrimp 
farming zone. Canals should be dug 
with a width of 5-8m, bedding of 2.5m, 
and slope of 1.5. This measure has the 
advantages of: facilitating supply and 
drainage of independent routes for the 
shrimp farming zone; avoiding salinity 
intrusion into the upper part of Rach 
Gia–Ha Tien canal: ensuring proactive 

and independent management and 
operation; and meeting the demands 
of required volume salty water intake. In 
parallel with this, the canals system and 
21 sluices will serve as flood discharge.

The western part of Hau River

The western part of Hau River has flood-
proofing the whole year round with small 
square areas of 30-100 ha. (There is no sluices 
for flood control along the Hau River and Cai 
San road; only salinity intrusion control on Cai 
Lon and Cai Be River).  

The dyke route from Cai Lon to Cai Be River will 
be constructed along primary canals, which 
will be part of rural transportation system. The 
proposed dimensions and size are presented 
in Table 6.

Name of dyke route
Proposed	size

Length 
(km)

Surface  
(m)

Crest Dyke top

Highway No. 80 (Nam Cai San) 31.0 8 – 10 2.5 –2.7 2  – 3
Western dyke in Thot Not - Ben Nhat 30.5 6 2.0 –2.7 2  -  3
Dyke on the right side of Cai Be 57.7 6 2.0 –2.7 2  -  3
Eastern dyke in Thot Not - Ben Nhat 30.5 6 2.0 –2.7 2  -  3
Dyke on the left side of Cai Be District 58.5 6 2.0 –2.7 2  -  3
Dyke in the right side of Cai Lon District 45.6 6 2.0 –2.7 2  -  3

Sluices for flood discharge and salinity intrusion 
prevention will be constructed along the Cai 
Lon and Cai Be Rivers: consists of 11 sluices of 

5–10 m, totalling 93 m of sluice, as shown in 
Table 7.
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Table 7 Dimension of sluices along Cai Lon–Cai Be (western part of Hau River)

Table 8 Proposed dimension of digging works for primary and route canals

Sluice name Discharge area (ha) Flow (m3/s) Sluice width (m) Bedding
Ca Lang (KH1) 23,636 69.6 10 -3.0
Go Dat (Xa Xiem) 23,636 69.59 10 -3.0
Kenh Giua 23,636 65.59 10 -3.0
Ben Nhat 23,636 65.59 8 -3.0
KH 5 26,406 73.28 10 -3.0
KH 6 26,406 73.28 10 -3.0
KH7 26,406 73.28 10 -3.0
Cai Moi Lon 4,700 13.04 5 -3.0
Cai Moi Nho 3,400 9.44 10 -3.0
Duong Xuong 4,700 13.04 5 -3.0
Cai Ban 4.700 13.04 5 -3.0
Total 191,262 539 93

Digging works of primary and route canals, which connect Hau River to Cai Lon and Cai Be Rivers: 
Chung Bau canal, Giong Rieng–Ben Nhat canal, KH5 canal and KH7 canal, are shown in detail in 
Table 8.

Items
Proposed	dimension

Length (km) Width (m) Bedding
Chung Bau canal 33.1 15 -3
G. Rieng – Ben Nhet 11.0 14 -3
KH5 canal 40.5 14 -3
KH7 canal 24.0 14 -3

Coastal areas of Ca Mau Peninsula

Construction of sluices and digging works of canals connecting to the West Sea (see dimensions 
in Table 9).
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Table 9 Proposed dimension of canals/sluices in coastal areas of Ca Mau Peninsula

Table 10 Proposed dimension of sluices along Cai Lon River

Construction name
Proposed	dimension

Bank of canal/ sluice (m) Bedding
Thu Nhat-Thu 6 (6 sluices) 8 -2.0
Lang Thu 7 12 -1.8
Thu 8 8 -2.5
Xeo Nhi 12 -2.5
Xeo Ban 8 -2.5
Xeo La 12 -2.5
Tra Tre 10 -2.5
Muong Tha 5.5 -2.5
Kim Qui 16 -3
Tieu Dua 20 -2

Construction of sluices for flood discharge and salinity intrusion block along Cai Lon, Cai Be River 
(dimensions shown in Table 10).

Construction name
Proposed	dimension

Width (m) Bedding
Cai Lon sluice 250 -5.5
Cai Be sluice 50 -3.5
Can Gao 20 -3.5
Thu Nhat canal 8 -2.0
Lam Khiet 12 -2.0
Xeo Can, Sau Sanh, Truong 
Toa and Kiem Lam

8 -1.8

Construction of sluices for salinity intrusion blocks from Quan Lo–Phung Hiep and from Ca Mau to 
Ong Doc River in proactive cooperation with Ca Mau and Bac Lieu Provinces).
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Annex 4: Proposed Climate Change Adaptation 
Actions for Binh Giang Commune

Non-structural measures

Measures on planning and management

- Integrate climate change and adaptation 
issues into commune’s development 
programmes and planning of different 
sectors (irrigation, transportation, 
population, agriculture, fisheries, etc.). 

- Assign special local staff or volunteers 
among youth who will be responsible 
for climate change and adaptation 
issues in the commune and in all 
hamlets, and organize training for these 
staff members/volunteers. Consolidate 
the recently achieved positive results, 
such as in pest and animal disease 
control, mushroom farming, expansion 
of animal husbandry in the commune 
and livelihoods diversification. 

- Improve the coordination and 
management at the commune and 
district level by, for example, resolving 
remaining issues in land use and 
irrigation infrastructure operations. 

- Improve the management and 
implementation of the local plan and 
identified measures, improve control 
and monitoring of implementation at 
the local level and regularly evaluate 
and summarize lessons learned. 

Measures on communications and infor-
mation 

- Cooperate with related agencies in 
providing appropriate information on 
forecasting and early warning of extreme 
events and disasters, flood, salinity 
intrusion and drought as well as timely 
delivering and dissemination of this 
information to the local populations.

- Regularly provide and disseminate 
information for local populations each 
season and each year on the operations 
of sluice gates and irrigation facilities 
for flood release and the prevention of 
salinity intrusion, the crop calendar and 
the planting schedule. 

- Disseminate information on pests, 
livestock and plant diseases, epidemics, 
pest control and epidemic prevention 
measures. 

Measures in agriculture, farming and 
animal husbandry

- Adjust time and calendar of rice and 
other crops planting according to annual 
weather and hydrological conditions. 

- Test and apply new varieties of crop/rice 
or livestock suitable for local conditions 
for better adaptation to difficult natural 
conditions (e.g. more salinity, acid soil or 
drought).
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- Better control and manage cultivation or 
animal feeding practices with improved 
seeding and planting practices, 
soil fertilization and anti-epidemic 
measures. 

- Provide training on enhanced 
agricultural practices through extension 
service, integrated pest management 
(IPM) practices, pest control, guide to 
soil fertilization, and seeding in parallel 
rows, etc.

 
- Initiate and support the sharing of 

knowledge and experiences between 
people and communities in villages 
with similar crop calendars, depending 
on seasonality and annual weather 
conditions.

- Provide timely information on the 
operations of irrigation facilities such as 
water intake schedule, time and mode 
of the operations of the water drainage 
channel and the salinity prevention 
sluices, and provide training on water 
treatment and epidemic control for 
shrimp farming ponds in specific areas.

Measures to improve local populations’ 
livelihoods 

- Different livelihoods options and income 
diversification should be explored and 
supported for poor and middle-income 
people in the area and demonstrate 
effective and environmentally friendly 
models.

- Two-crop rice farming is considered 
a sustainable model for this area; 
however, it can be affected by salt water 
intake for aquaculture development in 
neighbouring communes. Therefore, 
water mixing control (e.g. careful 
separation between freshwater and 
salty/brackish waters) needs to be 
enhanced. 

- The new aquaculture development 
model is considered less sustainable 
due to unstable source of water and 
inadequate infrastructure in the Binh 
Giang commune. It is necessary to invest 
in fresh-salt water blockage and in water 
and epidemic treatment.

- New options should be explored for local 
livelihoods such as services, trade and 
supply chain for agri- or aquafarming, 
local handicrafts development, transport 
services and mushroom cultivation. 
However, technical guidance is needed 
for these new models of incomes.

Social measures for local communities

- Primary health care and education 
should be improved at local health 
units and schools, and provide health 
insurance for the elderly and children. 

- Infrastructure and clean drinking water 
supply should be improved in local 
schools, especially during the flood 
seasons. Raise awareness of local civil 
societies and unions such as women’s, 
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youth and farmers’ unions, and organise 
awareness-raising campaigns including 
lectures, games and competitions at 
local schools such as Bing Giang 1 and 
Binh Giang 2 primary and secondary 
schools.

- Micro-credit or loan programmes should 
be provided for poor households, follow-
up on the credit programme through 
technical transfer and training, and use 
available and on-going resources from 
the provincial program for poverty 
alleviation and hunger reduction. 

- Local self-help and mutual learning 
programmes should be developed and 
promoted for communities, hamlets 
and villages with similar conditions 
to help farmers and fishers. Topics to 
be included in these local learning 
programmes are: 

•	 land	 preparation,	 soil	 fertilisation,	
and techniques for selecting crop 
calendar and raring livestock;

•	 aquaculture	pond	treatment,	sedi-
mentation tank, water quality and 
density control, and breeding tech-
niques;

•	 supplement	 crop	 planting	 with	
mushroom growing techniques;

•	 recognition	 and	 use	 of	 pesticides	
for rice crops and aquaculture epi-
demics. 

Other related measures 

- Local farmers should be linked with local 
technicians, scientists and traders to 

gradually improve farming practices and 
increase yields, improvement of product 
quality and the supply and selling chain, 
sustainable schemes of production and 
consumption;

- biodiversity, current forest conservation 
and the coastal protective forest should 
be developed (i.e. the buffer forest 
between An Giang and Binh Giang, 
which is considered a ‘soft dyke’ for 
salinity blockage, an alternative measure 
for An Giang’s temporary dam that 
contributes towards a sustainable water 
supply sources for the commune in the 
dry season).

Structural measures to be integrated 
with climate change adaptation plans of 
Kien Giang Province, specifically, and the 
Mekong Delta of Viet Nam, in general

Proposed structural measures in Binh Giang 
require local infrastructure upgrading for 
climate changes adaptation and compliance 
with adaptation plans of Hon Dat District, 
Kien Giang Province and the trans-provincial 
Long Xuyen Quadrangle of the Mekong Delta 
region. The measures proposed are as follows:

- upgrading of the local roads and small 
lanes, retrofitting of the local schools 
and primary health care units and 
centres, and improvement of local waste 
collection in line with drinking water 
supply;

- dredging of the silted-up, local and inter-
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field irrigation channels proposed by the 
local populations;

- separating fresh water from salt water or 
applying the boundary system in order 
to better manage water quality and 
better control saline water intake and 
wastewater wash-out from aquaculture 
ponds, aquaculture epidemic control in 
the southern area of National Road No. 
80.  

- proactively preparing operations of 
irrigation/drainage facilities in case of 
changing water availability or flood 
releasing capacity due to climate 
change;

- conservation: control, protection and 
development of the coastal protective 
mangrove forest. 

Recommended structural measures integrated 
with adaptation plans of Hon Dat District, Kien 
Giang Province and Long Xuyen Quadrangle 
region include:

- protection and upgrading of the sea 
dyke system by consolidation of weak or 
eroded sections of sea dyke belonging 
to Binh Giang commune;

- upgrading and improvement of 
operations of irrigation constructions, 
with appropriate information 
disseminated to the local populations;

- fresh water and salt water boundary 

structural measures for the northern 
part of Highway No. 80 in Binh Giang 
and neighbouring communes, which 
can lead to impacts from one commune 
to other.

Commune Adaptation Plan and Priority 
Implementation Plan

The Commune Adaptation Plan and the 
Priority Implementation Plan for Binh Giang 
commune proposed by the local populations 
and authorities, with assistance of the project 
team are as follows:

- Updated and easy-to-understand 
information and appropriate knowledge 
should be provided to communities 
on climate change, its impacts and 
consequences for the community, and 
information on the most vulnerable 
community groups and locations, with 
the aim to improve their awareness and 
active participation in planning and 
in the implementation of adaptation 
measures;.

- Capacities should be strengthened 
in climate change and adaptation, a 
priority of the local authorities and 
project team. In Binh Giang, this plan 
must include both awareness-raising 
activities and capacity building for local 
planners and staff members, which will 
consist of the following activities:

•	 Organization	 of	 training	 for	 lo-
cal farmers (both agricultural and 
aquaculture) on new techniques 
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and technology, especially on 
the use of new crop varieties and 
aquaculture species and on the im-
proved crop calendar.

•	 Organization	and	 improvement	of	
the training programmes, educa-
tion and awareness-raising events 
for relevant agencies and commu-
nities on climate change and adap-
tation issues. 

•	 Promotion	 of	 self-learning	 (learn-
ing by doing) and mutual learn-
ing, sharing information between 
different groups and hamlets; pro-
mote community networking and 
mutual assistance in case of ex-
treme events and disasters. 

•	 Promotion	 of	 nominating	 local	
champions or active agents on 
climate change and disaster re-
duction, based on the existing lo-
cal social structures and networks 
such as Youth Union, Women and 
Farmer Union, the Fatherland and 
school student associations.

•	 Organization	of	campaigns	or	drills	
at schools and local agencies on 
preparedness and proper response 
in case of flood and fires to reduce 
casualties and damage during ex-
treme events.

- Local communities should be consulted 
on land use planning and on agricultural 
and aquaculture development plan for 
the commune.

- Successfully tested models of new, 
alternative livelihood options should 
be applied, such as transport and 
production services, eco-tourism, 
mushroom farming, etc.

- The supply chain and trading schemes 
should be improved for better supply of 
input resources for farmers and selling 
of products and yield.

- The local canals and dyke system should 
be improved for proper separation of 
freshwater for agriculture and residential 
water supply, brackish and saline water for 
aquaculture. Improve the management 
and control of agricultural, livestock 
and aquaculture wastes, including the 
treatment of wastewater, small- and 
medium-scale biogas systems, etc.

- The clean water supply system and 
sanitation (including septic tanks, 
sewage and drainage canals) should be 
developed and extended to ensure a 
clean water supply and sanitation for all 
households in the commune.

Other measures related to and dependent 
on the more centralised plans, policies and 
actions are proposed – i.e. at the Mekong Delta, 
provincial and district levels – as follows:

- Establish the provincial Steering 
Committee to respond to climate change 
with an adequate participation of 
districts and communes. The adaptation 
activities in Binh Giang Province 
cannot be implemented appropriately 
without centralised coordination and 
management from the provincial and 
district levels.
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- Identify entry points to integrate climate 
change and adaptation issues into 
sectoral development plans (agriculture, 
irrigation, fisheries, etc.) of Kien Giang 
Province, Hon Dat District and Binh 
Giang commune. Develop priority 
policies, programmes and projects with 
special attention to vulnerability groups 
in particular areas of the commune. 

- Organize public hearings to enhance the 
active participation of local populations 
into sectoral and local development 
plans and implementation.

- Move from actions plans to practical 
implementations of adaptation 
measures with a focus on community-
based adaptation. 

- Consolidate cooperation between 
sectors and levels and regional 
(transboundary) cooperation in order to 
improve capacity building and enhance 
adaptive capacity of local authorities 
and communities. 

Commune Climate Change Mitigation 
Plan

In line with strategic directions at the provincial 
and national level under the National Target 
Programme (TNP), some measures for climate 
changes mitigation (reduction of green-house 
gas emissions) were proposed for vulnerability 
groups in Binh Giang, commune. These 
directions also support the overall social goals 
with the following activities:

- limitation of greenhouse gas emissions 
in agriculture production, including 
proper watering practices for rice and 
aquaculture farming, etc., and limiting the 
use of soil fertilizers, methane emissions 
from rice fields and aquaculture ponds.

- appropriate treatment of rice straws: 
limiting the burning of trawls, and the 
alternative use of straw in mushroom 
planting and cattle breeding;

- biodiversity and forest conservation 
and protection, especially of mangrove 
forests.   





Office of the Secretariat in Phnom Penh (OSP)
576 National Road, #2, Chak Angre Krom, 

P.O. Box 623, Phnom Penh, Cambodia
Tel: (855-23) 425 353 
Fax: (855-23) 425 363

Office of the Secretariat in Vientiane (OSV)
Office of the Chief Executive Officer 

184 Fa Ngoum Road, 
P.O. Box 6101, Vientiane, Lao PDR

Tel: (856-21) 263 263 
Fax: (856-21) 263 264


