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Climate change has been affecting to livelihoods of communities in the coastal plain of the Vietnamese Mekong Delta
(VMD). Surface water management in the coastal plain was considered to be limited, especially in enforcement.
Therefore, the research aimed to assess the stakeholder involvement, identify the conflict in using the surface water
and mechanism to solve and avoid the conflict. The directive interview farmers and governmental staffs was imple-
mented to collect the necessary data. The descriptive statistic was applied in order to analyze the collecting data
through farmer survey. The questionnaire was built based on the governance assessment framework “Ten-building
Block”. The results showed that the governmental group (including the people committee and the Provincial depart-
ment) was the highest participatory in the management process both in decision-making level and interested level.
The surface water users, especially the farmers participated with the average rate because of their low capacity in
making the decision for a new policy or a new agricultural model. Besides, different groups of stakeholders as the
non-governmental organization and governmental organization (the local Youth Union, Famer’s and Women'’s Asso-
ciation) played an important role in raising the water user’s awareness. The remaining group, including non-
agricultural company or traders, nearly were not concerned about the surface water changes. In addition, there were
two main types of conflicts identified: between the farmers in the same kind (1) and different kind (2) of cultivation.
As the consequence of the natural salinity and the impacts of output water from shrimp pond to the rice cultivation
zone, the conflict was about the inefficient water regulation and distribution for each water user. These conflicts
were mostly solved through self-negotiating and self-engaging between the farmers. In fact, there was no rule or
principle to solve and prevent the potential water use conflict. Thus, this could be a great challenge for the surface
water management in the agricultural zone as Soc Trang in the context of increasing the extreme climatic phenome-
non.

Bién ddi khi hdu dd va dang tdc déng Ion dén sinh ké cla cdc céng ddng ven bién déng béng séng Ciru Long (PBSCL).
Cbéng tdc qudn ly téng hop tai nguyén nudc mét tai viing ven bién duwoc cho rdng con ton tai nhiéu han ché, nhét la
trong trién khai va thuc thi. Vi vy, nghién citu duoc thuc hién tai Séc Tréng (mét tinh ven bién PBSCL) nhdm ddnh gid
suw tham gia cta cdc thanh phdn cd lién quan, xdc dinh cdc méu thudn trong s dung ngudn nudc mét ciing nhu cdc
gidi phdp gidi quyét va phong trdénh mdu thudn. Phuong phdp phdng vén truc tiép néng hé, tham vdn chuyén gia qudn
ly va théng ké mé té duoc dp dung dé ddnh gid cdc muc tiéu dét ra cia dé tai. Cdc théng tin khdo sdt duoc xdy dung
dua trén b6 mudi tiéu chi ddnh gid qudn tri tai nguyén nudc (van Rijswick et al., 2014). Két qud cho théy nhém chinh
quyén dia phutong (bao gém UBND va cdc S6/Ngdnh) cé vai trd va mitc dé tham gia cao nhét trong chu trinh quan ly.
Nguoi stz dung nuwdc mdt, nhdt o néng dén déng gép su tham gia tuong déi do mirc dé ra quyét dinh vé thiét Iap
chinh sdch va lua chon mé hinh canh tdc thdp. Mt khdc, cdc nhém dbi tuong khdc nhu cdc té chire phi chinh phd,
Doan thé, H6i néng dén va Héi phu ni¥ déng gdp vai trd quan trong trong ndng cao nhén thirc va kéu goi céng dong si
dung hiéu qué ngudn nudc mét. Cdc nhdm té chure kinh té nhw doanh nghiép, tiéu thuong gén nhu khéng quan tém
dén ngudn nuwdc mdt. Bén canh dé, cdc méu thudn vé stz dung nuwdc mdt ciing duoc xdc dinh. Cdc mdu thuén duoc
phdn chia thanh 2 nhdém: cing loai hinh canh tdc va giita cdc loai hinh canh tdc khdc nhau. Cdc méu thudn chi yéu vé
van dé diéu tiét ngudn nudc khéng hop ly va thiéu cén béng trong phén phdi nudc ngot cho cdc don vi canh tdc do
x@m nhdp mdn tw nhién, xd thai nwdc mén vao ving ngot va khai thdc khéng déng déu. Cdc méu thuén nay chi yéu
duoc gidi quyét théng qua thuong luong va théa thudn gitta cdc dbi tuong cd lién quan chi chura cé bat ky mét co ché
hay quy dinh ndo nhdm gidi quyét ciing nhu phong trdnh cdc méu thudn tiém tang. Vi vdy, ddy sé la mét thdch thirc
I6n cho céng tdc quadn ly ngudn nudc mdt tai viing sdn xuét néng nghiép thém canh nhuw Soc Trdng trong bdi cénh gia
tdng cuc doan khi hdu.
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1. Introduction

The Vietnamese Mekong Delta (VMD) is located at the
downstream end of the Mekong River basin which is con-
sidered to be the biggest fertile rice bowl| of Vietnam and
play a crucial role in the national food supply (Tuan,
2010). The intensive farming system has come at an in-
crease of pressure and risk on surface water resources
(Soc Trang Provincial Department of Natural Resources
and Environment, 2010). Water problems mainly involve
in even water distribution to rice farming areas located
upstream and in conflicts related to farming practices
among the various agricultural production models applied
in downstream and coastal areas (Nhan et al., 2007).

Soc Trang is an agricultural and coastal province in the
VMD where rice cultivation is a major economic activity
(Ministry of Agriculture and Rural Development, 2016). In
this area, the hydrological regime is relatively complex
due to the dominance of the semidiurnal tidal cycle in the
East Sea and the upstream flow (Anh et al., 2010; Dat et
al.,, 2012; An et al., 2014; Trung et al., 2015a). In recent
years, climate change has been detrimental to the surface
water resources; salinity intrusion, fresh water scarcity
and tidal effects are major issues and tend to become
more and more severe (Wassmann et al.,, 2004; Binh et
al.,, 2012; Smajgl et al., 2015); also, those influence the

Table 1. Secondary data
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agriculture, coastal zone, conflict, surface water management, stakeholder involvement

provincial farming system negatively (Tri et al., 2008;
Hoang et al., 2014). According to studies conducted by
Quynh et al. (2015) and Trung et al. (2015), the water
resources management in Soc Trang was limited in the
coherence of applying management tools. In addition,
conflicts in water use among farmer households caused
by inadequate water management practices of the local
people have been identified, which leads to water pollu-
tion and pathogen spread (Khanh et al., 2015). This study,
therefore, was conducted to evaluate the implementation
and effectiveness of surface water resources manage-
ment in terms of: (1) stakeholder participation; (2) con-
flicts in surface water use and management; and (3) con-
flict prevention and resolution for surface water use.

2. Methodology
2.1 Secondary data collection

Secondary data (Table 1) includes summary reports on
agricultural production, surface water management col-
lected from Soc Trang Provincial People's Committee (PC),
Soc Trang Provincial Department of Agriculture and Rural
Development (DARD), Soc Trang Provincial Department of
Natural Resources and Environment (DONRE), and District
DARD.

No. Collected data Year Source

1 Geographic location, natural conditions, socio-economic condi- 2016 Soc Trang Provincial PC
tions of Soc Trang province

2 Policies, regulations applied for surface water management 2013-2016 Soc Trang Provincial DARD

3 Annual report of surface water resources 2013-2016 Soc Trang Provincial DONRE

2.2 Primary data collection

Direct interviews are utilized to gain information of the
local residents about their participation and perspective
in the surface water management process and possible
difficulties/conflicts in surface water extraction for agri-
cultural activities in the districts of Nga Nam, Long Phu,
My Xuyen and Vinh Chau (Figure 1). Besides, the surface
water management staffs are also interviewed by Key
Informant Panel (KIP) approach to get data about general
surface water management, role and responsibility of
local government and other stakeholders in the manage-
ment process.
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Figure 1. Location of Soc Trang province and study areas

A closed questionnaire was conducted to interview local
residents and KIP interviews with the management staffs
are done based on an open questionnaire that both based
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on the Ten building blocks water resources management
assessment framework for sustainable water governance
(van Rijswick et al., 2014). The contents of the framework
are shown in Figure 2.

1. Water System Knowledge
Content k 2. Values, Principles, Policy Discourses
3. Stakeholders Involvement
| 4. Trade-offs between Social Objectives
Assessment of il Organisation

Water Management [~
and Governance

5. Responsibility, Authority, Means

6. Regulations and Agreements

7. Financial arrangements

Y 8. Engineering and Monitoring
\ Implementation
9. Enforcement
10. Conflict Prevention and Resolution

Figure 2. Contents of Ten-building Block Framework

Table 2. Criteria for collecting primary data

The criteria in Block 3: stakeholders’ involvement; Block 5:
responsibility, authority, means; and Block 10: conflict
prevention and resolution of the framework were used as
the research question for each objective and the basis for
building the questionnaire. These blocks were chosen
depending on the research’s objectives. In other words,
they are the baseline to deploy, analyze and carry out the
objectives. Criteria for target areas and amount of survey
are shown in Table 2.

Located in different agro-ecological zones

Intercropping (rice crops, rice-shrimps, etc.)

No Content Selection criteria
1 Location of interviewee
2 Farmer:irrigation approaches Specialized in rice
Specialized in aquaculture
Vegetable crops
3 Type of agricultural cultivation Self-sufficient cultivation
(self-watering)
Agricultural cooperatives association
4 Governmental staffs Soc Trang Provincial DARD

4 District DARDs
4 District People Committees

Number of interviewees

120

20

2.3 Data analysis

Data obtained from farmers and staffs interview were
processed descriptive by Microsoft Excel and presented in
tabular and graphical forms to demonstrate the effective-
ness of surface water management and conflict analysis.
In addition, results from Key Informant Panel (KIP), includ-
ing local managers, are processed and described in the
form of protocol. Venn diagram is a drawing tool being
able to illustrate the qualitative relationship between
different components and is applied to analyze surface
water management, the relationships and interactions
among stakeholders as well as the mechanisms for deal-
ing with and preventing conflict.

3. Results and discussion

3.1Surface water resources management in the
Soc Trang province

Surface water and groundwater are the two major
sources supplying for local residents’” demands in the Soc
Trang province. While surface water is mainly used for

agricultural cultivation, groundwater plays a great role in
domestic consumption and water supply processes. By
focusing on water relating to agricultural activities in the
province, the study is going to evaluate the following
aspects of surface water management.

3.1.1 Stakeholder’s participation

Relevant stakeholders involved in surface water resources
management are relatively diversified in the subject.
Depending on the KIP interview result, participants are
divided into five groups (Figure 3): local authorities, gov-
ernment administrative agencies, facilitators, users and
scientific groups. Local authorities are mainly responsible
for making decisions on regulations and policies. The
administrative agencies are in charge of policy implemen-
tation, of which DARD (provincial and district level) are
the major parties for implementing and advising the poli-
cy development of surface water resources management
in agricultural production. NGOs and GOs (Farmers Un-
ions and Women's Unions) play an important role in con-
necting different community groups in the society with
the administrative agencies as well as in guideline an-
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nouncement. The water user groups take charge of carry-
ing out the issued policies and collaborating with the local
government in monitoring infrastructure, and directly
controlling water resources changes or risks. Also, the
enterprises in this group have the role of supporting the
investment of farmers such as fertilizers, pesticides, seeds
and investing in the establishment of example fields, etc.
under the local monitoring. The water supply company,
however, don’t participate in the management process
since their operation relating to the groundwater re-
sources. Thus, the current trend of water management
does not only focus on the socialization of management
roles, but also commercialization of investing in water
resources infrastructure. Water commercialization s
beneficial so as to broaden the stakeholder involvement
based on the increase in their interactions. Finally, the
scientific groups, including international and national
scientists, contribute their information and scientific re-
search results to regional actual applications.

Provincial PC

District PC

Social

organizalionﬁ

Figure 3. Stakeholders involved in surface water manage-
ment

By defining the stakeholders’ roles, the local authorities
(People's Committees in different levels), the surface
water management units in agriculture (Provincial and
District DARD), farmers and organizations are considered
as parties which affect and involve directly the manage-
ment of surface water resources. The remaining groups
are mainly responsible for linking and coordinating other
departments and divisions; providing information to sup-
port environmental protection management and cam-
paign (scientists and environmental organizations), and
law enforcement on the surface water resources although
they do not directly exploit the resources (non-
agricultural groups) (Figure 4). This result obtained based
on the KIP interview with local staffs.

In addition, the involvement of the stakeholders is mark-
edly different (Figure 5). The level of participation of the
stakeholders is based on two criteria: the level of interest
and decision making. PCs at different levels and DARDs
are classified as high-participation groups, for the PCs are
decision makers and really interested in changes in sur-
face water resources; DARD is the main party responsible
for advising and implementing the governance of surface
water resources use.

Provincial/District/Co
mmune PC

Provincial and
District DARD

Other Provincial and | |

District units | i Scientists

Surface water
management

Environmental
Organizations

Traders and Non-
agriculture Business

Youth Union, NGOs,
Famers and Woman
Association

Agriculture Business

Figure 4. Interactions among the stakeholders in surface
water resources management

The stakeholders who interact directly with surface water
resources, comprising cooperatives using water resources
for farming and farmers, are very interested in the change
of surface water resources. Also, scientists studying water
used in agriculture, different GOs (including Youth Union,
Farmers’” & Women Association) and NGOs have a high
level of interest in surface water resources. Scientists are
the main party conducting research and providing im-
portant information for policy makers in order to have a
basis for governance execution. NGOs and different GOs
participate in the management procedure through dis-
semination activities and enhancement of the efficiency
of surface water resources use. Other government admin-
istrative agencies and non-agricultural groups are in-
volved to a very low extent. These parties are not in
charge of or directly relevant to surface water resources
leading to the low level of interest and participation.

Interest
101 Famers |Distric( i| Provincial Provincial
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= : District
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Figure 5. Level of participation of the stakeholders in surface
water resources management

3.1.2 Surface water management effectiveness

Most interviewed farmers have never been involved in
discussions or idea-exchanged with local authorities on
farming systems and natural resources management. For
the group of local people involved in discussions with the
management units, the discussion topics are mainly on
water management in the cultivation process. However,
the interaction between the local people and authorities
is still low due to the low number of people involved in



J. Viet. Env. 2018, 10(1):4-10

the management process. Discussions with the local au-
thorities mainly stem from the preparation of the admin-
istrative units, by directly visiting the households to invite
them and call for participation. The local people are com-
pletely passive with this interactive activity.

The policy is an important tool for executing management
activities. Generally, the policy is the basis for the admin-
istrative agencies to plan their management and for the
users to exercise their legal responsibilities. In practice,
however, the number of people accessing management
tools is quite limited, potentially leading to water re-
sources risks and a detriment to agricultural producers.

Hence, there are still many shortcomings in the applica-
tion and interaction among the stakeholders (Figure 6).
According to the community, despite many changes and
improvements, the effectiveness of management is eval-
uated at a fair level, due to the fact that information dis-
crimination, interaction and exchange which have been
conducted are considered poor. The procedures for those
activities were cumbersome and conducted through
many stages or levels; difficulties and shortcomings en-
countered by local people have been recorded, but some-
times not satisfactorily resolved. Discrimination between
the social sectors still exists, which leads to the level re-
duction of public trust in administrative agencies.

100% T
I
125 il
80% i

40%

20% —

Level of sending Level of satisfaction ~ Willingness for ~ Prompt information
back reception participation provision

Necessity

B Very high OHigh ORelative OVery low ©No/Poor

Figure 6. Community evaluation of the management effec-
tiveness

3.2 Water use conflicts and resolutions

Table 3. Causes and consequences of water conflicts

Conflicts Causes
Water balance for different types of Less water from upstream
farming Saline water intrusion coming deeply into

the fields

Crop calendar is not simultaneous

Water pumping and regulating
farming models

Unplanned and inconsistent water regula-

tion among the users
Natural conditions

Water distribution to the same farming

types
tion

Spontaneous production and dissimilar

Expand the cultivation area of water users
Simultaneous and convergent water explora-

3.2.1 Water use conflicts

Agricultural farming systems are facing many difficulties.
The greatest difficulty for coastal provinces, as Soc Trang
Province, is the increase of salinity intrusion, particularly
during the dry season, resulting in a combination of
drought and water scarcity (Smaijgl et al., 2015). Moreo-
ver, according to the management staffs, the impact from
different farming methods in the vicinity also increases
local salinity level in some localities in the province. More
specifically, the staffs and farmers interviewed in Nga
Nam town considered that water from shrimp ponds in
the adjacent areas between Soc Trang and Bac Lieu prov-
inces (a province bordering south of Soc Trang) discharges
into and increase the salinity of canals and channels in
their area. Uncertainty about the salinity impact time and
duration has made the production of the localities com-
pletely passive. In addition, management mechanisms
have not yet responded to and addressed the current
difficulties in agricultural production. Supportive policies
for farmers and surface water users are still limited.

Difficulties encountered during production phase lead to
contradictions on water use. The current contradictions
from water users are mainly about distributing water
evenly for different agricultural areas, ensuring sufficient
water for production, guaranteeing water pumping
among the users is fair and feasible. Water conflicts de-
rive from various causes and have undesirable conse-
guences for cultivating systems (Table 3). Causes of con-
flicts include both nature changes and human impacts.
Conflicts lead to significant impacts such as productivity
reduction or crop failure, changes in physicochemical
characteristics of water resources as well as imbalances in
the capacity of water supply to users in the same area.
These conflicts, additionally, have another big effect of
splitting up the cultivating groups and causing other social
disagreements.

Consequences

Loss of sustainability and regularity from
the amount of water supplied

Decrease of agricultural productivity

Loss of crops and natural characteristics of
agricultural ecosystems

Damage and increase risk for farming
models

Change water characteristics or pollute
water

Reduce productivity
Imbalance in water capacity that can be
used per unit of water use



J. Viet. Env. 2018, 10(1):4-10

3.2.2 Conflict prevention and resolution

The interviewee’s result showed that conflict relating to
surface water use is primarily addressed through negotia-
tion and agreement among water users. Furthermore,
local authorities are in charge of a bridge to mitigate or
eliminate conflicts. Therefore, the initiative and willing-
ness of the agricultural cultivators is an important re-
guirement in resolving conflicts and disagreements over
water use. In addition, KIP results showed that govern-
ment regulations or legal interventions are also used to
resolve conflicts, but only in the case where conflicts are
very serious or could result in serious consequences for
cultivation.

The role of local managers, however, has not been clearly
demonstrated through the resolution and prevention of
conflicts among water users. Figure 7 presents assess-
ments of agricultural cultivator groups on the role of
administrative agencies in addressing and preventing
water use conflicts. The results show a similarity with the
perception that research has put forth. The level of inter-
est, inspection of cultivation process and timely resolu-
tion of the conflicts are evaluated at a relatively moderate
level. According to farmers, local authorities and adminis-
trative agencies need to pay more attention to farming
practices in order to prevent the risk of conflicts in water
use; particularly in the context of agricultural restructur-
ing and the complex changes of natural conditions.

100%
80%
60%

40%

Level of attention Frequent level of checking Level of prompt resolution

O Very high DHigh BRelative B Very low BNo/Poor

Figure 7. Cultivator evaluation of the roles of administrative
agencies in water conflict resolution and prevention

4. Conclusions

Surface water resources management involved different
stakeholders in the society. The participation level of
those stakeholders, however, is greatly diverse and dif-
ferent among the localities. In addition, stakeholders’ role
has not been defined clearly and suitably. The target
groups for water resources state management play a
crucial role and are rated at a high level of participation;
the water users are ranked at the medium level, and the
non-agricultural groups play the lowest role in surface
water management.

The interaction between different stakeholders is reflect-
ed to be weak. There is in short of specific regulation or a
necessary basis on stakeholders’ collaboration resulting in
incoherent participation in the management process and
tends to be a strong challenge for towards integrated
surface water resources management.

Conflicts in water use are mainly from unreasonable wa-
ter regulation, increased salinity intrusion and droughts
which lead to water scarcity. Conflict solving mechanisms
are currently limited and water risk prevention is not
satisfactorily concerned. The self-solving measure is the
main approach for local residents to resolve the conflict
and local government shows weak function in charge of
settling and preventing potential water extraction con-
flicts. Thus, this could be a potential cause leading to
severe consequences for surface water and agricultural
farming systems in the context of extreme climatic condi-
tions.
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