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Executive summary

Introduction

This document presentthe preferred climate change adaptation stratedgr the Lower Vam Co
River Basin in Long An Province in Viet Nam underradi@hs pilot projectbeing executed in the
period from 1 November 2011 until 30 March 2013.

Cofunded by the Dutch governmer{Partners for Water Programme) Long An province, and the
International Water Governanc€entre,the 385,011 9| wh o6 n cdp Z n aticipatign v LINE 2
I TAYLFGS | RI Lbé HeGigiod yhakerend Ftekemdiderof Long An provincsvith a clear

overview of alternative strategies and measures for adaptation of the pilot area to climatgeh

related threats, including floods, salt water intrusion, water scarcity, droughts and water pollution.

People living in the villages and cities of Long @nwell as thesocioceconomic developmenand
ecosystems irthis region are under serious threat from the impacts of climate changeThe pilot

area covers the southern coastal districts, i.e. Can Duoc, Can Giuoc, Chau Thanh and Tan Tru, where
flood from upstream combined with high tide from East Sea (via Soai Rap estuary) may lead to severe
inundaton. In addition, drought and salinity intrusion especially in the dry season are already causing
serious problems for fresh water supply for domestic, agricultural and industrial uses in the pilot
area. This problem is further aggravated by dwindling gdwater resources due to over
exploitation. Under present conditions climate variability is already important to successful
management of water. The impacts of climate change enlarge the existing complexities of achieving
just socieeconomic and sustainadldevelopment which involves multiple uses of water among
growing numbers of users. In summagfimate change has severe negative consequences for human
health, food production and industry in the pilot area.

Hence, it was recognized by the authoritied.ofig An Province that we need to be planning to adapt
to the challenges and opportunities that a changing climate will bring. For this reasopiltiie
project developed aiintegrated and communitybased climate change adaptation strateqy for the
Lower Van Co River BasinThe strategy is based on a participative planning process at different
levels (i.e. province, district, commune level), supported by innovative participation methods in
combination with advanced decision support tools.

Taking into accountlimate change scenarios for 2020 and 205@ final preferred strategy offers a
consensushased mix of measuresThis includes completing and upgrading the dyke systems and
more room for rivers and nature to increase resilience and water discharge tapathe Vam Co

River Basin as a whole (e.g. retention areas and dyke replacements combined with reforestation in
the upstream parts). It also offers a variety of measures for optimizing water supply and demand,
including rainwater harvesting, sustainaldgoundwater exploitation, poirbf-use conservation,
water saving technologies in irrigation, land use change from agriculture to aquaculture, water
recycling and reuse of grey water, treated sewage and industrial water. This optimal mix of measures
will reduce the chance of flooding by the sea and by the river, and will also reduce demand for
freshwater and should lead to better allocation of available freshwater resources in the districts.

! Preferred means based on the preference of stakeholders participating in this pilot project, taking into
account theresults of different phases of the participative planning process being implemented in this pilot
project



With a tailormade climate change adaptation strategy Long Asvice will comply with, and partly
implement in its own unique way the policy targets of tNational Strateqy for Natural Disaster
Prevention, Response and Mitigatioto 2020, and also its commitment to thiational Target
Program to Respond to Climateh@&nge (NTRRCC). The preferred climate change adaptation
strategy developed by this pilot project will serve as an important input to the development of the
Long an provincial action plan(s) under above policies.

Furthermore, here are close links with thedevelopment of theMekong DeltaPlan. While the
Mekong Delta plan provides a lotgrm strategic vision for the Delta as a whole, ultimately it will
need to be further developed and implemented by local authorities and stakeholders at provincial,
districtand commune level. The strategy for the Lower Vam Co Basin developed in this pilot project
is a prime example of how local authorities and stakeholders can achieve this.

As stated by Simon van der Bufgpfsul General of the Royal Netherlands embasgyhough the
Mekong Delta plaris a long term vision wittohg term objective# should guide the q@vincial plans
towards more sustainable and integrateddaptation strategy and land use. o8 plans should be
coherent and contributing tthe same objective€specially the participative approach appledhis
pilot projectisthe key to success for a broad based and acceptizgbtationstrategyé

Participative planning process

The participative planning procesbeing implementedn this pilot project involvd local actors to
ensure that their priorities and the challenges they face in reducing climate risks are effectively
addressed.We take the view that all stakeholders have relevant experience, knowledge and
information that utimately will inform and improve the quality of the planning process as well as any
actions that (may) resultdence, he process brought relevant stakeholders or those who have a
YaGr1SQ Ay | 3IABSY AaadzS 2N RSi@d @esulpweInanagédita O2 y
enhance levels of trust between the different actors, to share information and knowledge, and to
generate solutions and relevant good practicemreover, bcal experiences are key to developing a
tailor-made adaptation strategy tuned to the specific features of local geography, hydrology,
ecology, economy and culturés a result the alternative strategies are based on problems and
solutions identified by an extensive group of stakeholders within the pilot area, and have been
developed on the basis of expert judgement adlanceddecision support modelling tools.

This is one of the first projects in Vietnam which has introducednaprehensive approach for full

scale and meaningful participatiomf relevant stakeholders at dérent levels (province, district,
commune level) for developing a climate change adaptation strat¥gyh a combination of
innovative participation methods and advanced decision support toile pilot project
demonstrated the added value of applying aagicipative planning process for the integration of
different interests and spatial challenges into one single stratdgys is also unique since the
participative planning process covers such a complex array of problems and multiple spatial
challengesri one area.

With local actors we mean governmental authorities at provincial, district and village level, but also
LISNE2yaX 3INRdzZJ FYyR 2NEBFEYATFGA2ya 6AGK Fy AyidSN
they will be directly affected by climatchange, or because they may have a stake in proposed
adaptation measures. Stakeholders include individual citizens and companies, economic and public
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interest groups, such as naggovernmental organizations, representatives of local communities,
g 2 Y S yhidiandifarmer associations.

Some statistics orthe participative planning process:

A 120persons participated in local questionnaire interviews > 5 per village in 6 villages in every
of the 4 districts

A 250persons participated in 4 District meetings

A 140persons participated in 2 Provincial meetings

A In total 56 different stakeholders participated (including governemental authorities, civil
society organisations, academia and private sector)

The project conducted an extensivaonitoring and evaluationprocedure on the participative
planning process, amongst othelmsed on the evaluation forms during the muktakeholder
dialogues at provincial and district level, feedback from participants during the Midterm and Final
Conference and feedback from tiiexternal Advisory Committe@verall, participants indicated that
they appreciated the integrated approach and the way how their own ideas were incorporated in a
structured way.During the final conference we have receivpdsitive responses from the pede

living in our pilot areai.e.that they could recognize the input they delivered during the participation
process, and they confirmed that their ideas and solutions vimzerporated in the final strategy.

Tools and methods

Decision support tools:

o] Hydrological models based on SOBEK
o] GlSbased damage module for pilot area
o] Multi-criteria analysis based on DEFINITE

Participation methods:
o] Extensive Stakeholder Analysis (as point of departure)

o] Questionnaire interviews (local level)

o] Multi-stakeholder dialogues (provincial and district level)
o] Individual cognitive mapping

o] Group model building

Results

The key result of this pilot project, as presented in this repor a consensupased ranking of
preferred strategies foclimate changedaptation in the pilot areaEach strategy includespackage
of adaptation measures for the selected strategiBlse preferred strategy is based on the following:

- Assessment of present and future climatic impdatshe local context, leading towards
an assessment of associated risks and vulnerabilities in the pilot area

11



- Broad and horizontal auticipation of stakeholders at provincial, district, commune and
village level

- Participationresultedin a consensubased portfolio of different adaptation nasures
and solutions;

- Evaluation of the impact of different adaptatianeasures on potential flood from the
river and from the sea and the related risks and saltwater damages;

- Set of alternative strategy componerdsveloped by experts and stakeholders;

- (onsensushased ranking of preferred strategies for the pilotare

The first important output of the planning process was a joint problem definition. This output was
based on an advanced facilitation methodology called group model building and resuédublistic

and summarized overview of the perspectives from all stakeholders in the pilot Atéhe same
time, the joint problem definition was used to identify targeted policy recommendations, also based
on participative assessmenthe overview belowprovides asummarizedpriority list of adaptation
measures(with highlow ranking), based on the outputs (i.e. priority lists) fromulti-stakeholder
workshops in each district:

Upgrading and reinforcing dyke systems

Forest protection and reforestation

Water supply and demand side measures
Training, education and awareness raising
Information supply and sharing

Upgrade and improve irrigation and drainagestem
Land use change from agriculture to aquaculture
Improved policy coordination and integration
Financial support, funding and investment
Environmental pollution control

Water treatment

Attracting clean, sustainable and wateaving industries

= =4 =4 4 -4 4 4 -8 -4 -8 -8 4

Based on the problems and solutions identified above the project develéipedptional strateqgy
componensin order to support the design sessions during the provincial rstateholder dialogue

on 2324 May 2012 in Tan An, Long An Province. Details and feasibility of the following five strategy
components weraliscussed by the ptcipants during the desigesessions:

1. Completing dyke system and upgrading dykes

2. Semipermeable barrier at river mouth + sluicesstop saltwater intrusion at high tide

3. More room for rivers and nature: retention areasetland restoration,dyke replacements,
combined with refoestation

4. External freshwater supply

5. Seltsufficiency in freshwater supply

Chapter 6 presents the results of thaulti-criteria analysis in whichthe outputs of SOBEK modelling
together with expert judgrant of Viethamese and Dutch experts are used to evaluatéthzategy
componentsusing the 8 criteria groups that are identified during tHelti-Stakeholder Dialogue on

12



24 May 2012. This has been done for different scenarfos:dry and wet seasgrandfor three sea
level situations (current level, +12 @va level riseLRand +33cm SLR).

Based on the evaluation of these five strategy components in chaptee projed developedthree
integrated strategiefocusing on continuing current langse and economic activities

1. No-Regret Strategy
2. Tidal Barrier + Sluices
3. Import Freshweger

Chapter 7 presenttheseintegrated strategiesincluding a package of measures for each strategy
and intervention sheets for each measuggach intervention sheet specifigee type of intervention,
location, objective, responsibility, impadéhvestment costsetc). The three integrated strategies are
based onthe five optional strategy componentsresented and discussed during the conference in
Tan An on 224 May2012 (see chater 5).Table Ashows an overview of the integrated strategies, in
which strategy 2 and 3 are additions to the-regret strategy (strategy 1).

Table A¢ Overview of strategies

Strategy 0 Strategy 1 Strategy 2 Strategy 3

no measures
No regret No regret No regret
Tidal barrier Import of
+ sluices freshwater

Table Bshows an overview of strategy components, interventions sheetsyrel of intervention for

each strategy. There are three general categories of intervention types: 1) physical intervention, 2)
governance intervention, and 3) fahsity study. In total, tabld3 shows six physical interventions, six
governance interventins, and eleven feasibility studies.

13



Table B- Overview of strategy components, interventions sheets and type of intervention for different strategies

Strategy Strategy component Intervention Type of intervention

1



The final preferred strategy which is called ax b-®% S I NB i  { offexsl alicBrdehgs-based
mixture of measures based on the priority listand evaluations providetly the stakeholders and
based on feedback from Dutch and Viethamese experts. The strategy aimmmgtieting and
upgrading the dyke systems and creating more room for rigeis dyke replacements and retention
areas)and protection of nature aras such as mangroves and swamps. More room for rivers and
nature willincreasethe resilience and the water discharge capacity of the Vam Co River Basin as a
whole. The neregret strategyalso provides a variety of measures for optimising water supplnes
demand managementincluding rairwater collection, sustainable groundwater exploitation, water
saving technology in irrigatiommproved use of water resource8 Rs: reuse, redice, recyclgand
sewage and wastewater treatmentThese measures can be implemented safely without
compromising the development of wider water management plans, such as the Mekong Delta Plan
or the HCMC Flood Management Progrdor which reason this isamed a NeRegret StrategyThis
optimal mix of measures will reduce the chance of flogdby the sea and by the river, andll also
reduce demand for freshwater and should lead to better allocation of available freshwater resources
in the districts. Addtionally, strategy 1 includes a number of governance tools, including: a)
economic and financial measures, b) communication and education measures, and c) regulatory
measures.

Within the context of increasing the water discharge capacity for the basimhmle, it is important

to considertransboundary issuesin particular the fact thathe Vam Co Basiis squeezed in
betweentwo maijor river basingi.e.the SaigorDong Nai bsin and the Mekong Basin). This means
that the Vam Co Basiis affected by deslopments in these basins, such as water resources
development projects in the Mekong, or infrastructure and urban development profgctdo Chi

Minh city. One example is planned measurdo divert water, during peak discharges, from the
Saigon River (mth from HCMC) to the Vam Co Basin, in order to protect HCMC against flooding. This
will have major consequences for the Lower Vam Co River Basin, since it may divert 2500 m3/s of
water from the Saigonnto the Vam Co Basimhichwill substantially increse the risk of flooding in

the Vam Co. However, it can also be used to provide the Vam Co area with freshwater during the dry
season if the peak discharge diverted from Saigon River can be (partly) stored in the upstream areas
of the Vam Co Basin, e.g. means ofecosystem water storagand/or retention areas Thiswould

be a potential wiawin situation, although frther study on is feasibility is required

A secondstrategy adddidal barriers and sluicesi 2 (1 Kv6S NG { G NI STy Ay 2 NJ
reduce seawater intrusion into the pilot arehese measures will only be necessary wtienno-

regret strategydoes not succeed in providing sufficient fresh water for current land uses. Important

note: realization of a tidal barrier will have sigo#int and norreversible impacts on water
management in the wider region, and can therefore not be considered as-segoat measureAlso

the construction of sluices is considered highly controversial, since it will shut certain areas off from

their suroundings, which may lead to sevaregative environmental consequencedsr the affected

ecosystems

15



In any casetiis strongly recommenckd to await the final decision about sea dykein Soai Rap
estuary, to be constructedn order to protect Greater H&hi MinhCity from sea level rise. gea
dyke in Soai Rapwould make a tidal barrier in the mouth dhe Vam Co river redundant
Furthermore, a tidal barrier may influence the flooding depth of the land behind the barrier, and will
therefore have implicabns for theheight of the dyke rings in the pilarea.Overall, he construction

of a tidal barrier has major influence on dadgtivities and economypf local people, andt might
havenegative impacts on navigation, thus further study is required.

A third alternativestrategy adds measures2 y (2 L) 2WSHKS (i & f DNtporéng & ¢
additional surface or groundwater watefrom outside the pilot area into the four coastal districts of
Long An Province. For example, water can be imported frpeiream areas adjacent to the pilot
area or from storage reservoirs in the Saigon and/or Mekong river basin. The aim of this import is to
overcome water shortages within the pilot area during the dry season, as has been noticed regularly
in the past. Thistrategy will only be necessary whélme noregret strategydoes not succeed in
providing sufficient fresh water to current land and water users in the pilot arEawvever, its
feasibility is highly controversial and would require further study.

Conclusios and recommendations

As evaluated by the External Advisory Committee, hased onthe panel discussions during the

Midterm and Final Conferene, the existing Viethamese demand for adaptive and participatory
approaches to water management and water gaaaice has been served well by the project, and
provides a good basis and reference for furtllessemination andipscaling.The Chairman of Long

'y tNROGAYOAIf tS2LXSQa /2YYA(GGSS adldSR RdzZNAy 3
participative planing process and resulting strategy is highly appreciated, and we need a roadmap

for further rolk2 dzii ¢ @

With a combination of innovative participation methods and advanced decision support tools the
pilot project demonstrated the added value of applyim participative planning process for the
integration of different interests and spatial challenges into one single strafBog.pilot project
shows that mrticipative planning methods, such as Group Model Building and highteractive
forms of learnirg, are possible, if properly embedded, initiated and facilitate@ihe group model
building in this pilot projectmproved group understanding about the water management system, its
problems and possible solutions, which will directly or indirectly leadbétter management
decisionsNot only is the model itself a product of the process, but also the generation of common
understanding among the stakeholders during the process is an important product of the process

Moreover, aneffective planning process achieved by providingdequate information and inviting

key stakeholders at the right momenturing the process of strategy developmeridequate
information supply was made possible thanks to a variety of decision support tools, such as the
SOBEK modalp, aGlShased damage module fahe pilot areaand DEFINITE for the mutfiiteria
analysis.

Based on the feedback from participantetparticipatory planning pross led topositive outcomes
O2YLJ) NBR (asdiad#dda AVENR I OK Ay +ASGylY
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More knowledge generation and sharing

More mutual trust

Development of consenstdsased solutions

Identification of relevant good practices

Greater learning ability of the persons and organizations involved with water and climate
issues

=A =4 =4 4 =4

Given theViethameseculture and context a participative planning processuld not bedone in the
same way as in the Netherlands other western cultures. Eventually the project was able to find a
way that connected with the Vietnamese participation tradition and in 6 nmgst more thard00
representatives of organizations at province, district and commune level contributed to a joint Group
Model of problems, solutionand components for strategy development

For implementing a participativelanning process in Vietnarseveral important lessonscan be
drawn:

A Characteristics of the Vietnamese society, such as conflict resolution by negotiation, open
attitude to new technologies and innovations, and the high level of participation in voluntary
mass organizations, constituta good basis for participation in decisioraking and
planning;

A An effective approach for participative planning in Vietnam seems the active involvement of
mass organizations and NGOs through which citizens' interests are represented. Mass
organizations [ay an important role in organisingeople at local levels (district, commune)
and the grassoots level, amongst others since the number of people belonging to
organisations is very high in Vietham compared with countries like Singapore and China,
which have comparable types @fovernance.The five mass organisations (or sepilitical
2NBI YA&AlI GA2Ya0 AY +ASGYlLY AyOfdzZRS (KS 22YSyQ
GKS CIFENXSNRQ ! 3a20AF0A2Y YR GKS | TRigteA I GA2Y
umbrella organisation of the mass organisation and other organisations, is also counted as a
mass organization;

A On the lowest government level (grass root level), the village head plays a crucial role.

A Theeconomic conversion of the country markschange in its mentality: whereas the state
used to be the only mobiliser of resources, society as a whole has now bexareing
force (Le Viet Thai, 20Q7)

A The reform policydoi moi) sincel1986 and the recent development @rassroots Democracy
policy lay a good foundation for a participatory planning approach in Vietnam

The project has followed aulti-level governance approachor supporting integration between
different levels and foestablishing liaisons and opportunities for upscaling thegujesults. While

the pilot project has organized mukiakeholder dialogues at three different levels (province
districtcommune), the External Advisory Committee, additionally, has supported interaction and
collaboration with higher levels, includinge regional, national and international level. The member
constitution of the EA@asspecifically selected to allow for upscaling and streamlining of the project
results
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The preferredstrategy includes aide range of policy recommendationfor Viethamese authorities

to enable a sustainable and climatesilient development of the pilot area. Together, we need to
improve crosssectoral cooperation & harmonize sectoral policies, mainstream climate adaptation,
setup mechanisms for knowledge, datand inbrmation exchange & good communication, improve
participatory planning approaches, ensure equity and social fairness. Basidesfocus is needed

on nonstructural measuressustainable groundwater management policy, shift to green technology
and greeniling: improved use of natural resources (3 Rsuse, reduce, recycle), possibilities for
renewable energy: wind, solar, water, salt/fresh exchange potential, etc. Further investigation is
needed on the potential for ecosystem water storage, viz. digar§iom Saigon river to alleviate
HCMC floods, development of innovative disaster risk management, delegation of responsibility to
the lowest possible level (subsidiarity), agapitalizing on the unique location of Long ARinally,

we need tobuild capadty and prepare human resources management (HRM) for the future by
training, awareness raising and consenbugding.
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Chapter 1 - Introduction

1.1 Objectives

Theaobjective of this pilot project is to develop an integrated and commuitigsed climatechange
adaptation strategy for the Lower Vam Co River Basin in Vietham. The strategy development is done
by a participative planning process at different levels (i.e. provincial, district and local level),
supported by advanced decision support techniqugg.doing so theilot project demonstrates the

added value of applying a participative planning process for the integration of different interests and
spatial challenges into one single strate@ye pilot project includes atrong capacity building
compaent, to ensure thatthe participative planning process can be reproduced by the authorities
and people from Long An Province, and that the methods, lessons leanteresults of the project

can beused for similar projects in the Mekong Deltaother regions in Vietnam and SE Asia.

The project is being executed in the period from 1 November 2011 until 31 December 2012. The
current document ighe Preferred Climate Change Adaptation Strate(presented as Deliverable 3
& Synthesis reportiinder this progct.

The patrticipative planning processnvolves local actors to ensure that their priorities and the
challenges they face in reducing climate risks are effectively addressed. Local experiences are key to
developing a tailomade adaptation strategy. Witlocal actors we mean governmental authorities

at provincial, district and village level, but ajgersons, groups and organizations with an interest or
Gadl 1S¢ Ay OtAYIFGS FTRFELIWGIFGAZ2YEZ SAGKSNI 0SOI dza S
because they may have a stake in proposed adaptation measures. Stakeholders include individual
citizens and companies, economic armublic inteest groups, such asongovernmental
organizationsrepresentatives o OF £ O2 YYdzy AU A SazI gasylalidds dzy A2y

With a tailormade climate change adaptation strategy Long An Province will comigblyand partly
implementin its own unigue way the policy targets of tlidational Strategy for Natural Disaster
Prevention, Response and Mitigation to 202hd also its commitment to th&ational Target
Program to Respond to Climate Change @RTK The preferred climate change adaptation strategy
developed by this pilot project will serve as an important inputhte development of the Long an
provincialaction plan(s) under above policies.

The current document presents the preferfedimate change adaptation strategy as a result of the
pilot project. It does not fully cover all separate building blocks and outputs of the project, since
other Work Packagreports have been developed and published separately. This report is presented
as Deliverable & Synthesis Repart

% preferred means based on the preference of stakeholders participating in this pilot project, combining the
results of the participative assessmeasftproblems and solutions (see section 2.4 and 4.1), development of
priority lists by the stakeholders (section 4.2) and the results of the participatory approach tecniteltia
analysis (section 6.1).
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1.2 Consortium

Within the bilateral collaboration between the Dutch and Viethamese Governm#r@s;onsortium

of Water Partner Fouration (lead), Deltares and the Institute for Environmental Studies (IVM) from
the Netherlandsand the Southern Institute of Water Resources Research (SIWRR) in Vietnam are
working together with Long ArProvinceto implement this pilot projectd t | NJiok @ Xlirdaté A
change adaptation fothe lower Vam Coriverbasq[ 2y 3 'y t NBE GAYy OS¢

1.3 Funding of the pilot project

The project is financed from three sources: The Netherlands Government (represenRadtbgrs

for Water) with 79% of the total funddir the project,while 19% will be covered by the reciprocal

fund of Long An Province (from provincial fund for science research in 2012), and 2% will be covered
by the International Water Governance Centre in the Netherlands.

The funding is allocated asliowed:
Funding from the Netherlands Government (79%)
- Remuneration for Water Partner Foundation, Deltares, IVM and CESTE
- Travel, visa and DSA for Dutch staff
- Data collection (2500 Euro)
- Auditing (5000 Euro)
Funding from Long An Province (19%)
- Organizingvorkshops & meetings
- Stakeholder dialogue workshops4 districts
- Questionnairesurveys i districts
- Website, newsletter, brochure
- Meetings of External Advisory Committee (2500 Euro)
Funding from the Netherlands Water Governance Center (2%)
- External Adisory Committee (7500 Euro)

1.4 Pilot area

Under this project preferred climate change adaptation strategies have been developed for the
downstream part of the Vam Co river basinLiong An Province (see figubelow). The pilot area
covers an area of @kmz2. The boundary of the study area is demarcated by four districts: Can Duoc
District, Can Giuoc District, Tan Tru District and Qiteunh DistrictThese districts are characterized

as follows:

- Can Duods a district fluy n) in the south of Long Ai€an Duoc is famous for ilang
Thom Cho DadRice. As of 2010 the district had a population of approximdt&ly.000
Thepopulation density is around7B people/km?. The district covers an areaif8 km2.
The district capital lies &an Duoc
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- Can Giuocis a district kuy n) of Long An Province. As of 1®the district had a
population ofapproximately 170,000. The district covers an area of 211 km2. The district
capital lies at Can Giuoc

- Tan Truis a rural district (huyn) of Long An province. As of 2010 the district taad
population of approximately 61,000. The district covers an area of 107 km2. The district
capital lies at Tan Tru.

- Chau Thanhs a rural district (huyn) of Long An province. As of 2010 the district had a
population of approximately 9800. The districtcovers an area of 151 kmz2. The district
capital lies afam Vu

Vam Co River is influenced by two (2) big river networks: (i) SgiGong Nai via Vam Co Dong River

and (ii) Mekong via Vam Co Tay River. The pilot area is located southeast of National Highway no. la,
which is running directly through Tan An (provincial capital), and connects Ho Chi Minh City (HCMC)
with the provinces ofthe Lower Mekong delta Basin. The pilot area is located in the triangle of three
cities: Ho Chi Minh City, My Tho and Tan An, including the conversion point of Vam Co Dong (East
Vam Co river) and Vam Co Tay (West Vam Co river). At this point the twoariwarerged as one

(now called: Vam Co river). From this point the Vam Co River is 35 km long, 400 m wide on average,
flowing through Soai Rap river mouth into the East Sea. The pilot area mainly includes the rural
agricultural areas located east from Tam (provincial capital) and some semdustrial/domestic

urban areas southwest of HCMC. For supporting the strategy development we used hydrological
models for the whole river basin (from upstream to downstream).

HO CHI MINH CITY

//////

<

12 Kilometers

SOUTHERN INSTITUTE OF WATER RESOURCES RESEARCH

Figure2 ¢ Pilot Project Area
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1.5 Methodology

As part of the participative planning process the following key techniques, tools and methods have
been used in this pilot project:

1 Stakeholder analysissee section 3.4 below;

1 SWOTanalyis re-evalwation of, and learning fromearlier IWRMand participative planning
projects in Vietnanby looking at the Strengths, Weaknesses, Opporiesjtand Threatsf
these projects

1 Grgup Modgl Buildincat provincjal level gnd (jistrict level: (%rqug Model Bu@(ﬁsMB) |:5 a
YSUK2R FT2NJ FFOAft AUl UAY3d WRSSL Ay@2f dSYSyYyuQ
building of a model of a particular management system, in order to improve group
understanding about that system, its problems and possible solutionghwhill directly or
indirectly lead to better management decisions. Not only is the model itself a product of the
process, but also the generation of common understanding among the stakeholders during
the process is an important product of the procegsyoup model building. Results of this
method can be found in Chapter 2 and Section 3.5;

1 Questionnaire interviewsat the local level (see Section 3.6)

1 SOBEK1D-2D: a model that gives a twdimensional representation of the flooding
conditions over time indr instance a polder, a town, a diversion zone, etc. Thishitaslbeen
used together with a hydrologic and statistical analysis of discharge conditions in the Vam Co
River, which will enable an assessment of the actual Flood Risk (Risk=Probability&Potenti
Damage). With theSOBEKmodel not only floods from the VanCo Riverhave been
simulated, but also scenarios with a watewvel rise at the sea boundary (storm and $exzel
rise). Apart from that itwas possible by using a ‘fractiorsimulation' approah, to simulate
the salt intrusion. This approach simulatéaw the concentration of a fraction (salt) released
at the sea boundary, is intruding the model.

1 Decsion support tool for conductingulti-criteria analysis (MCA)called Definite: is is a
simpe interface in which multiple measures or strategies/e been evaluated and ranked.
The multicriteria analysis (MCAjas beenimplemented in cooperation with representatives
of stakeholder groups and with local experts. The purpose of the M&Awofold: first, to
enable a ranking of proposed measures. Secondly to stimulate discussion on the measures
between stakeholders and to help coming to an agreement on the future pldoe details
on the multicriteria analysis have been provided in Section 5.1;

1 Multi-stakeholder dialoguest provincial and district levekhe multi-stakeholder éalogues
Ay 2dzNJ LIAE 20 LINRP2SOG FAYSR (2 ONARYy3I NBt SOl yi
given issue or decision, into contact with one another. The key dbgetas to enhance
levels of trustand understandingpetween the different actors, to share information and
institutional knowledge, and tgenerate solutions and relevant good practices. The process
takes the view that all stakeholders have relevant eigree, knowledge and information
that ultimately will inform and improve the quality of the decisioraking process as well as
any actions that (may) result.
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1.6 Results

The key resulof this project, as presented in this repoit,a consensubwasedranking of preferred
strategies forclimate change adaptation in the pilot are&ach strategy includes package of
adaptation measures for the selected strategi€be preferred strategy is based on the following:

- Assessment of present and future céitit impactsin the local context, leading towards
an assessment of associated risks and vulnerabilities in the pilot area

- Participation of stakeholders at provincial, district, commune and village; level

- Participationresultedin a consensubased portfdio of different adaptation measures
and solutions;

- Evaluation of the impact of different adaptatianeasures on potential flood from the
river and from the sea and the related risks and saltwater damages;

- Set of alternative strategies developed by exgaahd stakeholders;

- Consensubased ranking of preferred strategies for the pilotare

1.7 Definitions
Definitions of key terms used in this report are listed below in alphabetical order:

Adaptation to climate changés defined by Adger etal. (2005pg y 0 &Y d&a!y | R2dzAGYSy
social or economic systems in response to observed or expected changes in climatic stimuli and their
effects and impacts in order to alleviate adverse impacts of change or take advantage of new
opportunities. Adaptatin can involve both building adaptive capacity thereby increasing the ability

of individuals, groups, or organisations to adapt to changes, and implementing adaptation decisions,

i.e. transforming that capacity into action. Both dimensions of adaptation i implemented in

LINSLI NIF GA2y F2NI 2NJ Ay NBaLkRyaS (2 AYLI Ola 3ISySNI

Climate Change Scenarié coherent and internallgonsistent description of the change in climate

by a certain time in the future, using a specific modeltechnique and under specific assumptions
about the growth of greenhouse gas and other emissions and about other factors that may influence
climate in the future (UKCIP, 2003). Scenarios are generally external and cannot be influenced, in
contradiction to $rategies.

Climate impacts Consequences of climate change on natural and human systems. Depending on the
consideration of adaptation, one can distinguish between potential impacts and residual impacts
(IPCC TAR, 2001):
- Potential ImpactsAll impacts thatmay occur given a projected change in climate,
without considering adaptation.
- Residual ImpactsThe impacts of climate change that would occur after adaptation.

Risk(climaterelated): Is the result of interaction of physically defined hazards wighpttoperties of
the exposed systemsi.e., their sensitivity or (social) vulnerability. Risk can also be considered as the
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combination of an event, its likelihood, and its consequenge®., risk equals the probability of
climate hazard multiplied bya A @Sy &deaiSyQa @dz ySNIroAfAGE oO! b5t X

Strategy Refers to a broad plan of action that is implemented through policies and measures. A
climate change adaptation strategy refers to a general plan of action for addressing the impacts of
climate changejncluding climate variability and extremes. It may include a mix of policies and
measures, selected to meet the overarching objective of reducing the vulnerability of a certain area
(UNDP, 2005).

1.8 Rationale of this report

The presented climate adaptati strategy aims to provide the decision makers of Long An province
with a clear overview of alternative strategies for adaptation of the pilot area to climate change
related threats. The alternative strategies are based on problems and solutions id#riifiean
extensive group of stakeholders within the pilot area, and have been developed on the basis of
expert judgement and decision support modelling tools.

The preferred strategy has been selected with the use of Multi Criteria Analysis (MCA). The
evalation criteria within the MCA were identified by the stakeholders, and have been weighed in
terms of importance in consultation with the stakeholders as well.

It is the responsibility of the Province of Long An to eventually decide to what extent thpesad
strategy will indeed be adopted, and how the results and recommendations presented for this pilot
area will be used to further develop a Climate Adaption Strategy for the Province of Long An at large.

It is the wish and hope of all Viethamese arethid¢rlands partners in the current pilot project, that
the methodologies, tools and results of this pilot project will provide clear directions to the Province
of Long An and other provinces and river basin authorities on how to address climate chate rela
challenges.
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Chapter 2 z The necessity of developing a climate change adaptation
strategy

This chapter provides an overview of climate related problems in Vietham and the pilot area in
particular (section 2.1), as identified by the stakeholders \foiolg authorities and experts).
Moreover, inder thispilot project an elaboratesssessment of present and future climatic impacts in

the local contexthas been undertaken by means of decision support modeling technideading
towards an assessment ofsaxiated risks and vulnerabilities in the pilot ar&ection 2.2 provides
some key results of this risk assessment, while more details can be found in annex 4 (Outputs
Decision Support Track).

2.1 Vietnam and climate change

In the past decades, climatéhange has already caused more frequent and a higher intensity of
natural disasters, especiglflood, drought, salinity intrusion are causing more difficulties to the
Mekong Delta. Hence, by the end of 2010 Vietnamese Government has initiated the Naaoget
Programmeto Respond tcClimate Change (NTRCE For formulation ofthis programme different
climate change scenarios, in particular for sea level rise, have been developed for the period of 2010
to 2100. Undethe NTPgach province needs to dewgl actions plans to respond to climate change
including adaptation to the effects afimate change and sea level rise.

According to theclimate change scenario from ICEM (2007), 10 provinces in the Mekong delta will be
floodedif sea level increasesith 1.0m, Long An will be the province affected the most: 49.4% of the
whole province area will be inundated. In particular, the cities and villages in the lower part of Vam
Co river basin are extremely vulnerable to impacts of climate change and sea levébrithis pilot
project we will use the official INRElata and climate change scenaribs.

Every year flood converges firstly to the Northern districts in Dong Nhagi, starting from the
beginning or midAugust and lasting to November. Rtie southemn coastaldistricts i.e. Can Duoc,

Can Giuoc, Chathanh andran Tru, flood from upstream combined with high tide from East Sea (via
Soai Rap estuary) may lead to severe inundation. In addition, drought and salinity intrusion especially
in the dry seasorare already causing serious problems for fresh water supply for domestic,
agricultural and industrial uses in the pilot area.

Under present conditions climate variability is already important to successiubgement of water

in the area.The impacts oflanate changeenlargethe existing complexities of achieving just secio
economicand sustainabledevelopment which involves multiple uses of water among growing
numbers of users.

In particular, an increased intensity and frequency of floods and drougitithave severe negative
consequences for food production and human health in the area (based on climate change scenarios
developed by Can Tho University, 2009). Also other sectors might be severely affected, including

*SourceW/ f AYIF (S OKIy3aS A yiamiN&tiRrlaads Mékghg Deiadviasier plan prajestii
Climate scenario's, sdaS @3St NAAST 20KSNJ) S¥F¥S8O0Gazx 1/ al HamnQ
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industry, transportation, and tourisnOn top of that, it is expected that sea level rise will cause more
and more sahe water intrusion in the downstream parts of the Vam Co river. Even worse, without
precaution the lower part of Vam Co river basin in Long An Provimzier specific ciraustances

(i.e. daily tdal movementsand spring tides combined with stormiswill be almost completely
inundated if the sea levelwould rise with 1 meter (Source: The International Centre for
Environmental Management, 2008ee also figurg below.
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Figue 3 - The pilot area in Long An Province (southeast of Ho Chi Minh Gitydnfronted with serious risks
of inundation with a sea level rise of 1 meter (Source: The International Centre for Environmental
Management (ICEM, 2007)

Agriculture is certainly one of the most vulnerable sectorslimate change. Next to theevastating
effects on crops by floods, droughts and salt water intrusion, the change in surface air temperature
and rainfall patterns can affect the soil condit®oand thereby the growth of crops. Especially the
livelihoods of the poor whalreadylive on the margin, can be adversely affected by clirratated
extreme events. Failure of crops dte floods, drought salt water intrusion or rise in temperature
canseriouslyreducetheir limited incomeeven furthet

In vulnerable deltas, such as in Vietham and the Netherlands, it is increasingly recognized that we
need to be planning to adapt to the challenges and opportunities that a changing climate will bring.

Managers and policy makers responsible for water and environment related issues are under
pressure to respond to the unprecedented impacts of climate change

2.2 Climate change scenarios (adopted from IPCC)

The SRES scenarios (Special Report on EnsisSmenarios) were constructed to explore future
developments in the global environment with special reference to the production of greenhouse
gases and aerosol predecessor emissions. These concentrations are jirefactors determining

the degree of climte change. Four narrative storylines were defined, describing the relationships
between the forces driving greenhouse gas and aerosol emissions and their evolution during the 21st
century for large world regions and globally. Each storyline represetigseadif demographic, social,
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economic, technological, and environmental developments that diverge in increasingly irreversible
ways.

The four storylines combine two sets of divergent tendencies: one set varying between strong
economic values and strong w@ronmental values, the other set between increasing globalization
and increasing regionalization. The storylines are summarized as follows (Nakicenovic et al., 2000):

1 A1l storyline and scenario family: a future world of very rapid economic growth, global
population that peaks in midentury and declines thereafter, and rapid introduction of new
and more efficient technologies. The Alb scenario assumes a rise of CO2 levels to ca. 703
p.p.m. by 2100.

1 A2 storyline and scenario family: a very heterogeneousldvaith continuously increasing
global population and regionally oriented economic growth that is more fragmented and
slower than in other storylines. A relatively little technological innovation is achieved
resulting in a @en Hous Gas (GH&ncentraton of 836 p.p.m. by 2100.

i B1 storyline and scenario family: a convergent world with the same global population as in
the Al storyline but with rapid changes in economic structures toward a service and
information economy, with reductions in material intetys and the introduction of clean
and resourceefficient technologies. The B1 scenario assumes an increase of CO2 to ca. 540
ppm by 2100 and is therefore the scenario with smallest rise in GHGs

1 B2 storyline and scenario family: a world in which the emfhas on local solutions to
economic, sociand environmental sustainability. It is a world with continuously increasing
global population at a rate lower than ABtermediate levels of economic development, and
less rapid and more diverse technologichhnge than in the B1 and Al storylines. While the
scenario is also oriented toward environmental protection and social equity, it focuses on
localand regional levels. It assumes an increase in CO2 to ca®60 py 2100.

The scenario background memied above forms the basis for the scenarios of MM@NRE report
(2010) as mentioned earlier in this report. In the next paragraph the application of the MONRE
scenarios is discussed.

2.3 Risk assessment of the pilot area

Under this project an elaboratassessment of present and future climatic impacts in the local
contexthas been undertakeneading towards an assessment of associated risks and vulnerabilities
in the pilot area Some key results of this risk assessment are presented in this sectiondbtaiis

can be found in annex 4 (Outputs Decision Support Track).

The hydrological mode§OBEKD/2D has been used to dynamically simulate the following:

Water flows in the streams, rivers and canals of the Vam Co river basin (1D)

Water levels in the seams, rivers and canals of the Vam Co river basin (1D)

Salinity level$n the streams, rivers and canals of the Vam Co river basin (1D)

Maximum water depthsand maximum flooding extenh the rural and urban areas in case of
flooding (2D)

=A =4 =4 =4
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For screening ofhe effects of climate chang¢he scenarios of thtMONRE repor{2010) are used

These scenarios are based upon different green house gas emission levels associated with different
future sociececonomic development pathwayRelevant inputs for th6&&OBEIKodel are the change

in rivers flows, governed by change in precipitation, and the expected sea levelFasehe
assessment of the effects of climate change two scenarios of the above mentioned MONRE report
have been applied:

9 The scenario with medium ession level, Scenario B2, target year 2020; and,
9 The scenario with the highest emission level, Scenario A2, target year 2050.

For the assessment of the effects of climate change scenarios we looked at the effects both in the dry
season as well as in the Wseason. As representative hydrological reference periods we used March
1998 for the dry season and October 2000 for the wet season.

Based on the results of the SOBEK modeling three specific climatic impacts pose serious problems to
the pilot area:

9 Salinty intrusionand fresh water shortage the dry season, due to a combination of sea
level rise higher evaporation rateand insuffcient discharge from the rivers;

9 Salinity intrusiorin the wet seasormainlydue to sea level riseand,

9 Flood hazard ithe wet season from river branches and from high tidal levels at sea.

To show the outputs of the SOBEK model we have selected a number of model output locations
presented on the map below. A number of these locations are situated in the Vam Co riverdsranch
For those locations longitudinal profiles are presented with both minimum and maximum water
levels as well as minimum and maximum salinity levels. Also a number of output locations have been
selected within Can Giuoc and Can Dubstricts. Due to chees made in the SOBEK model
schematization there are no output locations available within Tan TruGlral Thanldistricts. For

the sea boundary salinity concentration we assumed a salinity level at Soai Rap of 32 gr/l in both dry
and wet season.
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Figure 3- Overview of SOBEKutput locations in the pilot area

In the next paragraphs we will discuss the observations we made reviewing the model results. We
use outputs from he Excel dashboard that comprises simulation results of all SOBEK model
calculations performed for this study.

Climate mpacts during dry season

Salinityintrusion increases dramatically

The longitudinal effects on the Vam Co river are significant. Imé=jthe salinity intrusion in the dry
season is shown in the present situation (reference year: March 1998) compared with the salinity
intrusion in 2020 under the B2 scenario, along the Vam Co Tay and Vam Co river branches. Note that
stations Moc Hoa an@o Dau Ha are not on the map in Figure 3 because of their upstream location.
For readable purposes the zoom level in Figure 3 is limited to the pilot area.
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Figure 4a Maximum salinity levelin the Vam Co Tay river and Vam @odry seasonboth for the current
situation as for theB2 scenaridor 2020 (see legend)
Legend for Figure 4a and 4b:

¢ maximumsalinitylevel scenario B2
minimumsalinitylevel scenario B2
¢—¢ maximumsalinitylevelcurrentsituation
minimumsalinitylevel current situation
—————— thresholdsalinitylevelagriculture
thresholdsalinitylevelrice seeds
—————— thresholdsalinityleveldomesticuse

The same longitudinal profile is shown in Figure 4b for the Vam Co Dong river branch, see below.
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Figure 4b- Maximum salinity level inthe Vam Co Dong riveindry season both for the current situation as
for the B2 scenaridor 2020 (see legend above)

Together with the computed outputs, also the threshold values for different water uses are shown.
The assumed threshold values are: Agriculture = 4 gr/g &eds = 1 gr/l and domestic use = 0.25

gr/l. As can be seen, the difference in the maximum salinity levels is significant. The sea level rise of
12 cm for the medium scenario already means a dramatic increase of the salinity intrusion.

Let us now focusmothe salinity distribution in the districts. In the figure below an overview is given
of the salinity level in the districts. Left in Figure 2 the salinity intrusion in the dry season is shown in
the present situation (reference year: March 1998) compawéth the salinity intrusion in 2020
under the B2 scenario. On the right the salinity intrusion in the dry season is shown in the present
situation (reference year: March 1998) compared with the salinity intrusion in 2050 under the A2
scenario. Both simuteon maps show the impacts of climate change if no measures are being taken
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Figure 5 Maximum salinity levels in dry season for B2 scendito 2020(left) and A2 scenaridor 2050
(right)

Additionally, the % time with exceedance of salinity tima&sls for different uses is shown below. The

selected output location is Vam Co Dong 2, which is reasonably centrally located in the pilot area.

% time with exceedance salinity thresholds

| Vam Co Dong 2 LI

Reference Alternative

% time domestic

% time rice seeds

% time agriculture

Figure 6- Percentage of time when salinity thresholds are exceeded. B2 Scenario vs. current situation
(=reference)

For scenario A2 the same results are presented as in Figure 4 for scenario B2. This means that for the
three water uses no fresh water can be used during 100 % of the time in dry season.
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Climate mpacts during wet season

Distribution maximum Inundation depth (m) Lower Vam Co River Basin
Alternative: Wet season, B2 scenario (2020), present situation
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Hgure 7- Flood maps of the pilot area with maximum inundation depth. B2 Scenario vs. current situation
(=reference) above and A2 Scenario vs. current situation (=reference) below.

In figure 7 the flood maps are presented for the wet season in the current situatiomvéindhe B2
scenario (above) and with the A2 scenario (below). The flood maps show various inundation spots in
the pilot area in both situations. These are the result of the heavy rainfall during the simulation

period. In Can Giuoc district also floodihge to high tide coming from Saigon river is calculated. The
latter increases in case of the B2 scenario. With scenario A2 also Can Duoc district is affected. In

Table 1 we see the computed damages based on the land use map from DONRE of 2010.
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