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ABSTRACT
Sediment and wild fish are reducing in the Mekong Delta of Vietnam. Although
restoration programs exist in Vietnam, their scope and impact still remains limited,
creating room for a whole Mekong region. This study was designed to better
understand the vitality of wild fish species and sediments to inhabitants’ livelihoods of
An Giang – a headwater province of the Mekong Delta of Vietnam. We utilized both
qualitative and quantitative methods. Our results show that the major causes for the
decreasing of sediment and wild fish resources have declined significantly due to the
human-induced impacts including rice production intensification, dyke installation, low
floodwater and notably the boundary embankments and constructed dams on
tributaries upstream blocking the sediment and fish migration routes.
The study suggested the recommendations as following: (1) There should be
further study on impacts of wild fish resources and sediment on multiple
dimensions including wetlands, biodiversity, alteration of hydrological regime in the
Mekong Delta of Vietnam and the socio-economic issues such as: security of
community nutrition, culture, migration, diseases, etc.; and (2) Riparian countries in
the Lower Mekong Basin should consider alternative energy resources in
replacement for mainstream hydropower dam schemes. Process of dam
construction should be halted for further study and elaborate assessments of
possible impacts caused. The documentation of these assessments would also
contribute dramatically to their consideration on the “win-win” energy development
strategies in the Lower Mekong Basin in the future.
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1. INTRODUCTION
As the largest national rice granary and aquaculture production region (contribute in
approximately 50% of total value of food and 60% of total value of national aquaculture
production), the Mekong Delta of Vietnam (MDV) plays a vital role in the socioeconomic development strategies of Vietnam (Be et al., 2007). Nevertheless, given

nearly 4 million hectare of agricultural land and the population of 18 million living
primarily on agriculture production, this region has been faced with growing pressure to
ensure the national and global food security (IUCN Vietnam, 2010). Therefore, the
constructed mainstream dam projects will cause tremendous impacts to production
activities and livelihoods of millions of riparian inhabitants. Research objective aims to
gain and deeply understand on key roles of wild fish and sediment to livelihoods and
production activities of inhabitants of the MDV, in particular, An Giang province is taken
as a case study.
2. LITERATURE REVIEW
The fast growth pace of economies in the Lower Mekong Basin (LMB) over the last
decades in line with increased private sector investment interest in infrastructure have
shifted their special attention towards electricity development on the Mekong
mainstream (MRC_SEA, 2010). The regional electricity potential in the region is
estimated at 30,000MW, including 17,000MW on the mainstream and 13,000MW on
tributaries (Cogels, 2005). As such, investors from China, Thailand, Malaysia and
Vietnam have proposed 12 hydropower dam projects on the Mekong mainstream which
are expected to be the historically largest construction projects in the region
(MRC_SEA, 2010). As predicted, if all constructed, these hydropower dams will provide
6 – 8% of electricity demands of the entire Mekong Basin until 2025 (MRC_SEA, 2010).
Nevertheless, apart from their economic values gained the development of these
construction schemes will have significant implications to the integrity of ecological
systems in the LMB, especially the aquatic species, water resources and livelihoods of
milllions of inhabitants dependent on aquaculture and agriculture production.
Under the incremental impacts of climate change, the hydropower dam projects in
the LMB will contribute to placing more pressure on food security to riparin countries
while the primary livelihoods of regional inhabitants remain dependent on the Mekong
River resources. Particularly, the productivity of inland capture fisheries will be seriously
affected since long distance migrants will be blocked from moving upwards. Large
volumes of sediment will also be retained upstream. As estimated by the Strategies
Environment Assessment Report of Mekong River Commission – MRC SEA (2010), if
all dam projects are installed, the total suspended sediment loads transported
downstream would be decreased by ¾ (42 from 165 million tons/year). Studies showed
that 70% of catches on the Mekong River were migratory fish (International Rivers,
2009). Under the impacts of mainstream dams, the loss of fisheries would be estimated
at $US 476 million/year, regardless of floodplain and coastal fish catches and
significantly effected on Vietnam (MRC, 2010). This has implications to ensure
adequate nutritional needs of the basin’s inhabitants. In addition, regional farming
systems with various agricultural cultivation practices in the LMB will be disturbed.
3. METHODOLOGY
3.1 Study site selection

An Giang province lies deep in the
Mekong Delta, bordering Cambodia on
the northwest. It is one of Vietnam’s
largest provinces, and it is the largest
producer of agricultural products in all
of the Mekong Delta. Due to the
province’s focus on agriculture,
78.49% of its population lives in rural
areas, while the remaining 21.51% live
in urban centers. While An Giang’s
GDP per capita is 11.881 million VND,
there are still 41,296 households living
below the poverty line, giving the
province an 8.93% poverty rate. The
selection of An Giang is due to its
headwater location where Tien and
Hau rivers meets in the MDV. Given this geographical feature, two districts
representing two household groups’ respective livelihoods on fishing and farming were
selected (Figure 1). As a result, we selected the following two research site such as An
Phu and Tan Chau district where located in upstream of the Mekong Delta of Vietnam.
3.2 Data collection
The following methods were used to collect secondary data as follows: compiling
vital statistics, reports, and other data collected by governmental agencies, NGOs, etc.
These data provided us with a broad understanding of the socio-economic, agriculture
production and livelihoods in research sites. In addition, the report of MRC_SEA (2010)
on 12 hydropower dam projects on the Mekong mainstream is the major reference for
the study; and consulting published scientific literature.
In each representative commune, the following research methods were employed
for the collection of primary data as follows: (1) Household survey to carry out on
fishing and farming households whose livelihoods are dependent on wild fish capture
and rice farming, of which, 45 households are conducted in each study site, making a
total of 90 households; (2) In-depth interviews with key stakeholders and government
officials at all level both province, district and village to explore the current conditions of
local sediment and wild fish resources, aim to deepen our understanding of important
role of sediment and wild fish to local inhabitants’ livelihoods and production activities;
and (3) Focus groups discussion, three focus groups, are conducted in each research
site, consisting of 5-10 participants. Besides, participant observation is also done at the
focus group meetings. to better understanding of indigenous knowledge, vitality of
sediment and wild fish and existing pressure on local households’ agriculture
production and livelihoods, especially in the context of 12 constructed dam hydropower
projects on the Mekong mainstream.
3.3 Data analysis

For qualitative data, we were synthesis information immediately after focus group
discussion and participant observation for checking and control data. Using descriptive,
parameter, and correlation model were the tool for analysis in quantitative data. Both
qualitative and quantitative data will be entered and processed accordingly by the use
of Statistical Package for the Social Sciences (SPSS) software in version 15.0.
4. RESULTS AND DISCUSSION
4.1 Vitality of floods to aquatic and agricultural farming in An Giang province
Fish yields are closely connected with inundation level and retention of floods and
abundance of aquatic vegetation (Eric, 2010). Over the past period of time, the
reduction of floodwater level has had significant implications to wild fish yields in An
Giang. It means that fish catches have substantially declined over time, witnessing
significant drops from 96,570 tons in 2001 to 51,329 tons in 2005 and 37,209 tons in
2010 respectively (Statistic Bureau of An Giang, 2010). The progress of floodwater
levels and wild fish catched in An Giang during past ten years is significantly decreased
on two upstream district of An
Giang (Figure 2). Futhermore, the
report by An Giang Agency of
Agriculture (2011) indicated that
the total catch of inland fisheries in
the MDV was estimated at 140,000
tons, among which that of An
Giang made up 51,330 tons
(accounting for 36.5%). In the
basin of An Giang were found 51
fish species of high economic
value,
especially
mud
carp
(Cirrihinus juillinni and Cirrhinus
molitorella) contributing over 40%
of the total catches in An Giang
(Tung, 2007).
Table-1 Presentation of rice growing areas, yields and quantity during past 5 years
Year
Categories
2006
2007
2008
2009
2010
Rice growing areas (ha)
503,464
520,322
Yields (tons/ha)
5.8
6.04
Quantity (tons)
2,920,091 3,142,744
Source: Statistic Bureau of An Giang, 2011

564,425
557,290
589,253
6.24
6.14
6.21
3,519,673 3,420,767 3,659,079

Rice production in An Giang has significantly increased in terms of farming areas,
productivity and quantity. The results presented in Table 1 showed that rice cultivation
areas had seen an increasing of 17% in 2010 (589,253ha) over 2006 (503,464ha).
Moverover, rice yield and quantity have been on the rise accordingly over the years. It

is true that the expansion of full dyke systems for triple rice crops protection coupled
with the application of advanced rice cultivation practices and post-harvest technology
have produced a large quantity of rice, contributing significantly to improving rice
famers’ income (Statistic Bureau of An Giang, 2011).
4.2 The role of sediment and wild fish to households’ livelihoods and production in
case of lost wild fish resources in An Giang
The reference of sediment is commonly associated with flood events in the MDV.
The annual sedimentation process involves the persistent inundation of floodwater on
fields. In other words, floodwater inundation process and sediment are two reciprocal
factors. The overflows of annual flood provide the MDV with a large quantity of
sediment and a full range of nutrients needed for plants. This source of natural fertilizer
is more valuable than any other. Sediment contributes significantly to maintaining and
improving soil fertility; minimizing crop diseases and production costs; and increasing
rice productivity. Approximately 93.3% of rice farmers agreed that the more abundant
the amount of sediment in soil, the higher the porosity of the cultivation soil layer
becomes. It is this physical characterisitic of soil that helps farmers save up a large
amount of fertilizers in fields (see Figure 3). Moreover, the long inundation of floodwater
in fields would discrupt the life cycles of
several popular pestilent insects such as
brown plant hoppers, stem borers, etc.
Farmers’ experience showed that in times
of low floods, the pestilent insects grow fast
into outbreaks (75%). Therefore, the
presence of sediment contributes to
minimizing the application of not only
chemical fertilizers but pesticides for pest
management. The large number of farmers
(96.6%) believed the total cost of rice
production was reduced by 25% to fields of
high sediment level as compared with those
of low sediment (low flood seasons) or
without sediment (areas of full dyke
construction). Furthermore, 73.3% agreed that rice grown in times of high floodwater
level attained higher yields than that of low floodwater level. As such, while the
production cost of winter-spring rice season is low, its yield is high, estimated at 9 – 10
tons/ha. Thanks to this, rice farmer’s profits increase a great deal.
Likely sediment, freshwater wild fish play an important role in employment creation,
source for household income, nutrition and aquaculture feeding. Catching wild fish is
the main job of the majority of inhabitants who are residing along the river within 23,389
household (approximately 41,000 labores). As a result, in particularly, there were
approximately 67% of households in flood-prone areas live on fishing, 7% of whom do
the job all year round. Approximately 57.2% of respondents agreed that wild fish
capture provides additional earnings for households not only involved in making wild

fish into home-made products such as fermented fish, dired fish and fish sauce but
fishing equipment (15.5%) and fish trading (4.1%) (see figure 3). Wild fish contributes
to increasing income for local households. The result of study showed that main income
of 85.75% of households in flood seasons derived from wild fish. Besides, 92.9% found
it indispensable in their daily meals while 42.8% agreed wild fish to be preferred as
aquaculture feed (see figure 4).

Wild fish provides the main nutritional sources for rural people, especially the poor.
During flood seasons, wild fish catches are known as main livelihoods that help
increase households’ income and save their daily meal costs. The study results showed
that fish is prevalent in most households’ diet, particularly during flood seasons (from
June to November). Specifically, 96.2% agreed that fish was used from 5 – 7
days/week in households’ meals in flood seasons and 43.4% for the rest of the year. Of
the total cost of daily meals in flood seasons, fish accounted for 39.9% (wild fish) and
32% (farm-raised fish) for the rest of the year. Most common whitefish species appear
during flood seasons include mud carp (Cirrihinus juillinni and Cirrhinus molitorella),
silver barb (Barbonymus gonionotus), and tinfoil barb (Barbonymus schwanenfeldii) of
which the former makes up the largest proportion.
The averaged consumption level/person/year in An Giang attained 31.2kg (An
Giang Agency of Aquaculture, 2011), which if multiplied by 2.2 milion people in An
Giang would give 68,640 tons in total consumption/year. Whitefish took 41.1% share
(28,108 tons) from the total. In addition, wild fish also is an aquaculture feed. It was
shown in the study results that wild fish was preferred as feed for farm-raised fish which
was commonly found as snakehead (Ophiocephalus striatus) and “Tra” fish (pangasius).
During flood seasons, 100% of households applied this cultural practice. The use of
whitefish-based feed can help shorten the farming duration for 1 – 1.5 months and
mitigate contagious diseases. Meanwhile, seafish and snails became more preferable
for other farming durations.
4.3 Sedimentation and wild fishing progress, trends and causes
The results showed that the quantity of suspended sediment loads flowing from Tien
and Hau rivers into internal canal systems has been dramatically reduced in recent

years. The sediment distribution on fields in various areas was uneven, depending on
their topography and distance from the main rivers. The sediment, in particular, loads
decline substantially when moving further from canal mouth of level 1 away from Hau
river at the distance of 15km, 30km and 45km. For each distance of measurement, the
load of sediment drops gradually by 25%, 40% and 60% respectively. In years of highflood level, sediment gets trapped in fields, mostly depositing in deep areas or nearby
the estuary and found less in higher elevation areas. The annual sediment deposition in
fields is averaged at 5cm in height.
According to survey, the amounts of sediment deposition is proportional to the
annual flood levels. That means sediment gets densely deposited in high-flood years
and vice versa. As estimated by local farmers, the flood event in 2000 resulted in high
deposition of soft and fine soil layers in fields which was measured at 5 – 6cm. Since
2004, the flood level has declined gradually, accompanied by low sediment deposition.
Over the past 11 years experienced the occurence of low record of floodwater level in
2010, leaving less than 1cm of sediment on fields. The study results also presented
similar descriptions (see Table 2). Overally, the progress of sediment deposition on rice
fields over the last five years has unevenly changed on the downward trend.
Table-2 Farmers’ perception on the correlation between flood events and sediment
deposition
Sediment Density
No sediment
Below 1cm
From 1 – 3cm
From 3 – 9cm
Abundant sediment (> 10cm)
Total

Low flood (%)
11
71
13
5
0
100

Medium flood (%)
0
8
78
14
0
100

High flood (%)
0
0
2
93
5
100

When chemical fertilizers are applied, rice plants only absorb 20 – 30% of the total
amount. The application depends on the abundance of organic matters and microorganisms in soil. This proves that sediment plays a vital role in providing plants with
real nutrients which are not found in chemical fertilizers. Many causes lead to the
sediment reduction over the last 5 years (2007-2011). 76.3% of local farmers agreed
that this trend is attributed to low floodwater level. Meanwhile, 73.3% addressed the
construction of dyke systems for crop protection (autunm-winter crop) as another factor
contributing to obstructing the inflows of sediment into fields (see Figure 6).

While comparisons of sediment status in flooding and non-flooding areas,
approximately 53.3% pointed out that the cultivation soil layer inside the dyke
constructed areas has been thinner due to overexploitation (tripple rice crops/year)
without periodical flood discharge into fields. Meanwhile, those in non-dyke areas
addressed that the cultivation soil layer was getting thinner due to reduced sediment
depositon in fields in recent years. In addition, 60% of farmers in dyke-constructed
areas agreed that the application of chemical fertilizers increased to make up for lost
nutrients in soil. Most of rice farmers agreed that the impacts of sediment reduction on
rice cultivation were presented in three main factors such as: the increased use of
fertilizers (93,3%), decrease of rice yields (61.7%), and soil and water contamination
(58.3%) (see Figure 7). The study results also showed that farmers increased the use
of pesticides and the frequency of applications, which went up to 7 – 10 times per rice
crop in dyke-constructed areas. Besides, labor costs for pesticide applications soared
considerably. Prior to dyke construction, most farmers employed their family members
for applying pesticides (accounting for 70%). However, since the dyke was set up, the
frequency of pesticide application increased significantly for pest management.
Applications are now hired (80-90%). The growing fertilizers and pesticide use in fields
have negative impacts on wild aquatic resources, directly disturbing the livelihoods of
those who get involved in fishing.
Wild fishing has dramatically seen a decline by 60% over past ten years, which
began in 2005 and was followed by a significant drop by ½ in 2010 and suprisingly
soared up in 2011. The increasing of wild fish catched in 2011 was associated with the
floodwater level and inundation areas. The result of study also showed that wild fish
from 2007-2011 saw a decline in quantity, size and species. Most seriously, some
species are on the brink of extinction such as Amblyrhynchichthys truncates. Some
others remain in Tien river (Tan Chau district area) but not found in Hau river (An Phu
district area) include catfish (Pangasius krempfi), and giant barb (Catlocarpio
siamensis). Some that were prevalent 5 years ago but hardly found at present are
bonylip barb (Osteochilus hasseltii), tinfoil (Barbonymus schwanenfeldii), and
bumblebee catfish (Leiocassis siamensis). The indication of reduced whitefish sizes is
clealy presented by the widespread use of tighter mesh nets (1cm from 3.5cm).
The declines of wild fish can be attributed to multiple causes. Firstly, 85.71% agreed
that reduced floodwater level and flood intensity were primary drivers. Meanwhile, the
increased intensification of rice production and negligent application of pesticides in rice
cultivation (67.86%) and the uncontrolled use of electrofishing equipment (89.29%)
directly affected the wild fish population. Secondly, Cambodia government’s fishery
policies contributed to the reduced wild fish catch. An embankment embracing the
boundary line was set up as to block fish from moving downwards. Lastly, 42.86%
considered the development of hydropower dams in the Mekong tributaries as part of
the situation.
Given such complexities, the rural poor households have directly affected since they
lack sources of capital needed for aquaculture investment. It was found that the
majority of this household group was landless and of unstable employment. They
mainly earned their living from fishing. Also survey, household income has decreased

by 30-35% over the period 2007- 2011, and aproximately 50% if compared into 2010.
These negative impacts have significantly reduced on farming scale areas due to the
deficiency of aquaculture feed. In addition, the low of floodwater level in 2010 has
reduced 60-70% household income of fishing equipment-maker (accounting for 6070%) if compared with previous years. Unavoidably, income of household fish-trading
also dropped (accounting for 20-25% between 2007-2011, and typically 40-50% in
2010) out.
4.4. Predicted implications in case of lost sediment and wild fish
The loss of sediment would lead to numerous consequences. The physical
characteristics of soil would be similar to those in dyke-constructed areas over years.
Once farmers practice rice monoculture alone, the nutrients in soil would be depleted.
The result from farmer respondents indicated that costs for rice production (including
fertilizers, pesticides, etc.) in the dyke-constructed areas is 25% higher than those in
non-dyke areas while the rice productivity in the former reduced by 10%. If the case of
loss of ¾ of sediment, the total area of 234,000ha of Winter-Spring rice crop in An
Giang would be severely affected, which leads to the reduction of its rice productivity by
3,659,000 ton/year as currently. Most farmers are now aware that that they have
suffered the negative impacts of sediment loss to their rice production efficiency. If a
large quantity of sediment reduces, the process of soil degradation will occur in the
long-term basis. When this happens, it would be difficult for soil to regain its fertility.
Although farmers has currently prepared a number of shor-term and long-term solutions
to adapt to the change, their effectiveness would not be clear unless there should be
long-lasting efforts from local and central governments in terms of completing irrigation
systems and flood control systems, strengthening agricultural extension activities, and
promoting campaigns to increase farmers’ awareness of understanding the impacts of
hydropower dams on the mainstream of the Mekong River.
In the same case, the loss of wild fish sources would lead to the unemployment of
23,389 households who live on subsidiary occupations such as making fermented fish,
dried fish, and fish sauce would be seriously affected. Their income would be reduced
by 83.81% in flood seasons and 20.85% in other seasons respectively. According to
the result of study, loss of wild fish would also cause multiple constraints to rural
households’ livelihood strategies. Approximately 78.57% agreed that they would seek
to work as hired laborers, do livestock husbandry or migrate to urban areas in search of
work. However, given the present employment availabity in rural areas and their low
education level, it is hard for them make their plans achievable. It turned out that they
lacked necessary preparations to deal with the situation.
5. CONCLUSION
Sedimentation and wild fishing play a vital roles to the livelihoods and agricultural
production of the inhabitants in the MDV, especially in An Giang. Wild fish resources
provide 83.8% of rural households with necessary food and income and subsidiary
occupations. Notably, the construction of an embankment system along the boundary
line has obstructed the migration of wild fish downstream, contributing substantially to

the ongoing drop of wild fisheries, especially whitefish species (42.86%). Similarly,
sediment of Mekong River has contributed considerably to maintaining soil fertility
needed for the stability of rice productivity and food increase in An Giang and the MDV
to date. However, this region has seen the decline of sediment loads driven by a wide
range of factors. The reduction of sediment resulted in the increased agriculture
production cost, which leads to the decrease of rice farmers’ income.
The total damage of reduced sediment and wild fish cannot be quantified in terms of
money but its potential negative impacts on socio-economic, environmental aspects
and livelihood unsustainability of the population of An Giang and the MDV. Importantly,
local people have no adaptive solutions under the loss of sediment and wild fish in case
of hydropower dam projects constructed along Laos – Cambodia stretches, the
sedimentation and wild fish population downstream would be endangered, which would
cause countless impacts on inhabitants who live on wild fishing and agriculture
production in the MDV.
Given the survey results, sediment load and wild fish resources have declined over
years. According to the report of SEA MRC (2010), the completion of 12 hydropower
dam projects on the Mekong mainstream would worsen the situation, which would
seriously affect the livelihoods of fish and rice farmers in An Giang and the MDV. Given
this complexity, the research suggests as follows: (1) There should be further study on
impacts of wild fish resources and sediment on multiple dimensions including wetlands,
biodiversity, alteration of hydrological regime in the MDV and the socio-economic
issues (e.g., security of community nutrition, culture, migration, diseases, etc.); and (2)
Riparian countries in the LMB should consider alternative energy resources in
replacement for mainstream hydropower dam schemes. Process of dam construction
should be halted for further study and elaborate assessments of possible impacts
caused. The documentation of these assessments would also dramatically contribute to
their consideration on the “win-win” energy development strategies in the LMB in future.
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