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Note to readers

From this issue, we're expanding our coverage of Vietnamese prices 
for fi sh and other aquatic animals in Dong Thap Province in the Mekong 
Delta. In addition to pangasius, we now have prices for another four 
freshwater fi sh species (red tilapia, snakehead, snakeskin gourami and 
climbing perch). We now also have prices for Japanese wrinkled frogs. 
At the same time, we're revising our coverage of crustaceans to publish 
prices for three rather than four sizes of giant freshwater prawn in Dong 
Thap and to add prices for post larvae of black tiger shrimp in Khanh Hoa 
Province to complement prices for three sizes of the shrimp in Da Nang. 
All prices continue to be sourced from the Vietnam Association of Seafood 
Exporters and Producers (see page 47).
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How will water development projects 
affect the Lower Mekong Basin? 

Excerpts of summary conclusions 
from the MRC’s six-year study on the 

sustainable management and 
development of the Mekong River

In November 2011, Prime Ministers of the Member 
Countries of the Mekong River Commission 
(MRC) agreed to conduct a Study on the 
Sustainable Management and Development 
of the Mekong River including Impacts of 
Mainstream Hydropower Projects. The study was 
commissioned the following month by the MRC 
Council – comprising Water and Environment 
ministers from Cambodia, Lao PDR, Thailand 
and Viet Nam – and undertaken by the MRC 
Secretariat from 2011 to 2017. The objectives of 
the study were to:

• further develop reliable scientific evidence of 
positive and negative environmental, social 
and economic impacts of water-resource 
developments;

• integrate the results into the MRC knowledge 
base to enhance basin development 
planning; and

• promote capacity within, and ensure 
technology transfer to, the National Mekong 
Committees.

In what came to be known as the Council Study, 
researchers highlighted positive and negative 
impacts of planned water-resource projects in the 
Lower Mekong Basin (LMB) across environmental, 
social and economic indicators chosen by Member 
Countries. Developments included existing and 
planned mainstream and tributary hydropower 
projects, expanded agriculture and irrigation 
schemes, domestic and industrial water-use 
projects, waterway navigation and flood protection. 
The methodology allowed for systematic evaluation 
of positive and negative impacts associated with 
planned water developments, assisting Member 
Countries in their deliberations and policy decisions 
about the future of the LMB. The study involved:

• six teams in six sectors, namely hydropower, 
navigation, irrigation, agricultural land use, 
water use and flood protection;

• five cross-cutting discipline teams covering 
climate change, modelling, biological 
resources, socio-economics and macro-
economics; and

• a cumulative impact assessment team.

The first step was to integrate biogeophysical 
characteristics of the LMB through qualitative 
and quantitative models, which were then 
used to develop water-resource development 
scenarios. Modelling outputs were used to assess 
environmental, social and economic indicators. 
These, in turn, were used for social and economic 
analyses in the six sectors related to water 
resources. 

‘The methodology is flexible, 
transparent and replicable to 
accommodate improved data 

management and refinements of tools’

The strength and importance of the approach 
was that it provided a coherent and robust 
scientific basis to assess outcomes of water-
resource development, combined with accessible 
and practical methods along with a knowledge 
base to support further studies, deliberations 
and processes. The methodology is flexible, 
transparent and replicable to accommodate 
improved data management and refinements of 
tools.

The Council Study considered three main water-
resource development scenarios over a 24-year 
horizon: (i) a 2007 “early development” scenario, 
(ii) a 2020 “definite future” scenario and (iii) a 
2040 “planned development” scenario. These 
main scenarios aggregated combinations of 
water-resource developments to allow cumulative 
effects on the environment, social issues and 
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At a summit meeting in Siem 
Reap on April 5, the prime 
ministers of Cambodia, Lao 
PDR, Thailand and Viet 
Nam highlighted the Council 
Study as one of the MRC’s 
achievements since their last 
summit in Ho Chi Minh City 
in 2014. “The completion of 
the Council Study and its 
findings, knowledge base 
and tools produced are 
of value for the Member 
Countries, the MRC and 
relevant stakeholders,” the 
government leaders said in a 
joint declaration. In outlining 
priority areas for action, the 
leaders said joint efforts and 
partnerships should include 
“considering the key findings 
from the Council Study, 
including at both policy 
and technical levels.” Such 
consideration should “capture 
development opportunities and address trade-offs, 
benefit sharing, risks as a reference for planning and 
implementation of national plans and projects, and in 
relevant MRC work,” the declaration said.

MRC chief executive officer Pham Tuan Phan 
said the summit — the third MRC Summit since 
2010 — confirmed the commission as “the premier 
intergovernmental body set to lead sustainable 
development” of the Mekong Basin. “The MRC, with its 
long-established knowledge hub and water diplomacy 
platform, can further step up to facilitate more 
collaborative and more joint efforts by the countries to 
tackle the challenges of our time, taking into account 
the findings of the Council Study,” Mr Phan said.

In addition to considering the study, the declaration 
by government leaders said other priorities included 
optimising opportunities and addressing challenges 
through a basin-wide, integrated and inclusive 
multi-disciplinary process, implementing all MRC 
procedures for water use, strengthening MRC 
monitoring and forecasting for floods and droughts, 
and identifying and implementing further cooperation 
opportunities with partners. “The Mekong River Basin 
offers development opportunities and cooperation 
for mainstream and tributary water resources 

Leaders put priority on considering key findings of Council Study

development, fisheries, navigation, flood and drought 
management, tourism and environment including 
ecosystem management,” the declaration said. “At the 
same time, there remain significant challenges such 
as rapid economic and population growth, increased 
demand for water, food and energy, urbanisation, 
industrialisation, the loss of environmental assets, 
wetlands and natural fisheries, deforestation, floods 
and droughts and risks to biodiversity and people’s 
livelihoods and assets. All these are compounded 
by the effects of climate change, as well as past and 
ongoing developments 
in all water and related 
sectors. The increasing 
development in the 
mainstream and 
tributaries highlight 
the increasing need 
for the sustainability 
and coordinated 
operational 
management 
of tributary and 
mainstream 
water resources 
development 
projects.”

From left to right, Vietnamese Prime Minister Nguyen Xuan Phuc, Cambodian Prime Minister 
Samdech Hun Sen,  Lao Prime Minister Thongloun Sisoulith and Thai Prime Minister Prayut Chan-
o-cha at the Third Mekong Summit in Siem Reap on April 5  

Photo: MRC

Pham Tuan Phan 
MRC Chief Executive Officer 

Photo: MRC
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economies to be assessed. The 2007 scenario 
represents baseline conditions and is the one 
against which the others were compared. The 
2020 scenario includes all existing, under-
construction, and firmly-committed developments 
in the six sectors (including the Xayaburi and 
Don Sahong hydropower projects in Lao PDR). 
The 2040 scenario includes 2020 developments 
plus developments in the six sectors planned for 
implementation by 2040.

Assessing cumulative effects of a combination 
of investments tends to mask the impacts of 
individual developments or those in specific 
sectors. The study therefore developed 12 sub-
scenarios based on increased or decreased 
investment in the six sectors. It also developed 
another three sub-scenarios to isolate the impacts 
of climate change. 

Costs and Benefits
The Cumulative Impact Assessment  
summarised costs and benefits of water-
resource developments based on resilience and 
vulnerability, sustainability and cross-sector and 
trans-boundary trade-offs. The key conclusions 
were:

• Development plans are likely to combine 
a group of highly beneficial and a group of 
non-beneficial hydropower and agricultural 
projects.

• Hydropower development increases energy 
security and contributes to economic growth 
but results in substantial losses in ecosystem 
services, many of which are trans-boundary.

• Developments under the 2020 and 2040 
scenarios are likely to reduce resilience and 
increase vulnerability of rural communities, 
particularly in Lao PDR and Cambodia.

• Poor households along the Mekong River 
are likely to be most disadvantaged, but 
the urban poor are also likely to face 
considerable challenges as fish prices rise.

• Weather variability, particularly that associated 
with a drier climate, is likely to exacerbate 
impacts on poor people. Trade-offs between 
hydropower and fisheries are substantial and 
require project-by-project assessments. 

• Developments will result in substantial 
sustainability losses, many of which 
could be reduced or avoided by adjusting 
investment in hydropower and agriculture.

• In the absence of successful cross-sector 
benefit sharing, the sustainability index 
based on the UN Sustainable Development 
Goals will drop from about 30 points to 
24 points if 2040 development plans 
are implemented (minus 30 percent for 
Cambodia, minus 28 percent for Lao PDR, 
minus 17 percent for Thailand and minus 23 
percent for Viet Nam). Positive and negative 
impacts of development will be unevenly 
distributed, with most benefits accruing to 
power companies at the expense of fishing 
households.

• Effective benefit sharing needs to be 
a cross-sector mechanism and not a 
compensation scheme between countries 
as beneficiaries (such as power companies) 
and disadvantaged groups (such as fishing 
households) are located in all four countries. 

• Levies are a possible burden-sharing 
mechanism at about 8.6 percent of annual 
earnings for tributary dam operators and 
18.9 percent for mainstream dam operators 
to avoid unfair distribution.

‘The study strongly recommended 
that current and future energy 

planning included consideration 
of other renewable 

power-generation technologies’

A key recommendation from the Cumulative 
Impact Assessment was to conduct project-by-
project assessments as the scenarios combined 
both highly positive and negative hydropower and 
agriculture projects. Cumulative impacts need to 
be adequately considered in this process.

The study strongly recommended that current and 
future energy planning included consideration of 
other renewable power-generation technologies. 
These are increasingly being viewed as less 
environmentally damaging alternatives to 
hydropower.
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Hydrology and Environment 
The hydrological, hydraulic, water quality and 
ecological implications of the water-resource 
developments were modelled with the MRC 
Decision Support Framework (DSF), which 
was updated for the Council Study. This was 
augmented by an Australian water-modelling 
platform known as SOURCE, tools developed by 
the MRC’s former Water Utilisation Programme 
funded by Finland and the Biological Resources 
Team’s decision support system. These tools were 
used to model:

• Rainfall-runoff in the LMB; 

• Hydrological regimes on a daily basis;

• Sediment and nutrient supply; 

• Hydraulic conditions in the river such as 
area, depth, velocity and shear stress; 

• Hydraulic conditions on the riparian floodplains 
in Lao PDR and Cambodia, the Tonle Sap 
Lake and the Mekong Delta in Viet Nam; 

• Hydraulic conditions along the coast; 

• Erosion and habitat quality in rivers; and

• Extent/abundance of vegetation, 
macroinvertebrates, fish, herpetofauna, birds 
and mammals in the rivers, floodplains, the 
Tonle Sap Lake and the Delta in Viet Nam. 

Modelling work for the Council Study was more 
extensive and integrated than anything done 
previously for the LMB. As such, it represents a 
significant step towards systematic and systemic 
assessments of the physical and biological 
implications of water- resource developments in 
the basin. The study highlighted a need for further 
developing and integrating models and tools, filling 
data gaps and building capacity for new applications.

Hydrological modelling for the main scenarios 
indicated that the impacts on total flow volumes 
would be subtle, but that predicted changes in 
seasonal flow patterns would be considerable, 
mainly because of attenuation by reservoirs. 
Developments under  both scenarios result in 
higher dry-season flows and lower wet-season 
flows. At the same time, the reversal of the Tonle 

Sap River is likely to be delayed. While a reduction 
in the wet-season flood pulse is positive for flood 
damage, hydraulic modelling showed that it would 
limit the duration and extent of the inundation of 
floodplain habitats, particularly on the Xe Bang Fai 
floodplains in Lao PDR, the floodplains and the 
Tonle Sap Lake in Cambodia and the Mekong Delta 
in Viet Nam. 

‘The reversal of the Tonle Sap River 
is likely to be delayed’

Sediment and nutrient modelling forecast a 
substantial loss of sediments and nutrients 
moving through the system, mainly as a result of 
sediment being trapped in impoundments. Under 
the 2040 scenario, only four percent of the pre-
dam era sediment load is expected to reach the 
Delta. There are a number of opposing drivers for 
nutrient loads but – despite increases in effluent 
loads from cities due to population growth – the 
modelling predicts an overall decline in nutrients.

Ecosystem modelling forecast:

• Trapping of bed and suspended sediments 
in tributary and mainstream dams will 
increase bed and bank erosion downstream 
and reduce deposits of nutrient-rich 
sediment on the floodplains.

• Under the scenario for 2040 and the 2040 
scenario with climate change, reservoirs 
associated with mainstream dams will 
convert much of the mainstream Mekong 
from Chiang Saen in Thailand to Kratie in 
Cambodia (excluding the large stretch from 
Vientiane to Pakse in Lao PDR that is not 
impounded) into a deeper, lake-like habitat 
that is unsuitable for many of the species 
that inhabit the river but beneficial for others 
such as bivalves, frogs and snails.

• Tributary and particularly mainstream 
dams will disrupt migration essential for the 
occurrence of 30-40 percent of Mekong fish 
species and 30-40 percent of the catch.

• The 2040 developments will seriously 
reduce indigenous riparian and wetland 
vegetation, mostly through inundation. 
They will change the composition of algal 
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and invertebrate communities that form the 
base of the aquatic food chain, affecting 
viability for a wide range of animals and 
plants. The developments will also change 
the composition and reduce the biomass of 
fish assemblages, reducing white fish and 
promoting invasion by non-native species.

• Fisheries production is expected to decline 
substantially upstream because of the 
hydropower dams and their impacts on 
migration, habitats and primary production. 
The reduction is 35-40 percent under the 
2020 scenario and 40-80 percent under the 
2040 scenario. Downstream from Kratie, the 
Tonle Sap annual average fish production is 
expected to decrease from 350,000 tonnes 
to 260,000 tonnes by 2020 and 200,000 
tonnes by 2040. Annual average floodplain 
production in southern Cambodia — 
especially Kandal, Phnom Penh, Prey Veng 
and Takeo — is expected to fall from 280,000 
tonnes to 170,000 tonnes by 2020 and 
80,000 tonnes by 2040 (taking into account 
impacts upstream from Kratie only). Annual 
fish production from the coastal Mekong 
plume is expected to drop from 240,000 
tonnes to 60,000 tonnes by 2020 and 10,000 
tonnes by 2040 (taking into account the 
Mekong nutrient load contribution only). The 
Biological Resources Team estimated the 
impact on Delta fish production to be less 
pronounced, with nutrient reductions partly 
compensated by locally sustained and often 
substantial nutrient sources (from urban and 
agriculture run-off, for example). Fish biomass 
in the Mekong Delta in Viet Nam is forecast to 
fall 30 percent by 2040.

These changes are likely to extend across the 
basin but are expected to be mainly felt in upper 
reaches. The Tonle Sap Lake is partly buffered 
from development along the Mekong River by 
direct inflows and rainfall – provided reversal of the 
Tonle Sap River is fully preserved. The nature and 
functioning of the lake will, however, be affected by 
the reduction in sediments supplied by the Mekong 
and the blocking of migration by white fish. 
Similarly, the Mekong Delta in Viet Nam would 
be cushioned from future changes as it is already 
highly modified and controlled. Higher flows in the 
dry season could aid fish recruitment. Changes 
affecting the Mekong Delta include alterations 

in sediment supply as well as  composition and 
dynamics of fish populations. 

The evaluation of the sub-scenarios showed that:

• A wetter future climate will mitigate some of 
the ecological impacts associated with the 
2040 scenario, but only slightly because 
flood-protection measures are expected 
to limit increases in flooding. A drier future 
climate will exacerbate ecological impacts 
associated with the scenario, especially 
in the lower parts of the LMB. Climate 
change may also pose challenges for flood 
management, with an increase in flood 
peaks relative to the other scenarios.

• Incremental hydrological, hydraulic and 
sediment-related impacts associated with 
agricultural land use, irrigation and floodplain 
infrastructure development are masked 
by much greater impacts associated with 
developments in other sectors under the 
2040 climate change scenario.

• Connectivity-related impacts of mainstream 
hydropower dams – such as trapping of 
sediment, disruption of migration paths and 
alteration of flow regimes – are substantial 
and far-reaching, overshadowing those of all 
other planned water-resource developments 
in the LMB. 

Climate Change 
Three climate sub-scenarios were tested, each of 
which has increased ambient temperatures relative 
to the 2007 baseline. The three sub-scenarios 
covered the possible range of likely change, 
assuming a medium level of greenhouse gas 
emissions. The expected sea-level rise was also 
included and was similar for each sub-scenario. 
Changes in average flows in the Mekong River are 
dominated by the developing water infrastructure 
but variability between years – such as in a peak 
flood – is strongly influenced by climate change.

‘Impacts from climate change are 
generally negative with those on fish 
in the Tonle Sap Lake under the dry 

scenario being the most harmful’

Various social impacts were apparent, including 
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the number of people affected by flood or drought. 
The indicator that best summarises social 
impacts is food security, which takes into account 
the differing response of crops and fisheries to 
changes in the river. Food surpluses approximate 
the capacity to manage and adapt to acute food 
shortages. Increased surpluses correspond with 
greater capacity. Impacts from climate change 
are generally negative with those on fish in the 
Tonle Sap Lake under the dry scenario being the 
most harmful. Crop modelling assumed a positive 
impact from increased atmospheric carbon 
dioxide. However, translation to field conditions is 
uncertain. In general, food sufficiency is adequate 
in average years but any significant reduction with 
climate change effects could cause significant 
problems for the poorest households in critically 
dry years. An additional strategy to alleviate this 
will be needed.

Maximising agricultural production is not 
necessarily the best cross-sectoral strategy. In 
all climate change scenarios, higher GDP can 
be generated if labour is used more effectively in 
other industries.

‘The combined effect of sediment being 
trapped in reservoirs and flow changes 

associated with climate change or 
infrastructure is likely to change 

river geomorphology’

Knowledge gaps remain. For example, the 
combined effect of sediment being trapped in 
reservoirs and flow changes associated with 
climate change or infrastructure is likely to 
change river geomorphology. But this has not 
been quantified. Cumulative effects of sufficient 
magnitude can potentially alter the rate of river 
adjustment that will increase bank erosion and 
land loss. Sea-level rise combined with sediment 
reductions will affect coastal flooding – including 
reduced protection of coastal embankments by 
natural defences such as mangrove forests.
Even to 2040 (a modest planning horizon for 
climate change) significant impacts from climate 
change are likely. Some are due to the trans-
boundary impacts of water-resource development 
coupled with the changing climate. The cumulative 
impacts of this change need further consideration 
and quantification.

Socio-economics
The socio-economic part of the Council Study 
addressed food, water, health, energy, income 
security, employment and gender equality. 
Substantial changes, both positive and negative, 
are anticipated for the 2040 scenario. The 
changes are not uniformly distributed across a 
corridor 15 km either side of the Mekong River and 
they affect Member Countries unevenly, in different 
ways and at different times. 

The corridor has enough rice and fish production 
to sustain 100 percent food security. However, 
maintaining this will require effective and willing 
distribution networks and cooperation among 
Member Countries to avoid significant increases in 
undernourishment in parts of the corridor.

Managing fish declines is central to improving food 
security. Throughout the corridor, a reduction of 
3,800 tonnes of fish corresponds to an increase 
of 1,000 undernourished households under the 
2007 scenario. Sensitivity to reductions in fish 
availability increases in the 2040 scenario where 
3,300 tonnes of fish are equivalent to an additional 
1,000 undernourished households. An increase 
of 12,500 tonnes of rice reduces the number of 
undernourished households by 1,000. 

Fish catches decline by 43 percent under the 
scenario for 2040 and 40 percent under the 2040 
with climate change scenario. Rice production 
increases by 16 percent under the first scenario 
and 13 percent under the second. The number 
of undernourished people in Cambodia and Lao 
PDR increases under both scenarios but remains 
relatively stable in Thailand and the Mekong Delta 
in Viet Nam.

Fish surpluses decline to almost zero in Lao PDR 
and Cambodian zones away from the Tonle Sap 
but remain positive in Thailand and Viet Nam 
under the 2040 scenarios. Smaller surpluses 
reduce resilience and capacity to manage acute 
food shortfalls. Increased prices are likely to affect 
poor households. It is unclear whether the current 
pace of wage and income increases is sufficient to 
compensate for rising prices.

Increased fish prices are an incentive to convert 
land to aquaculture. Widespread use of antibiotics, 
deterioration of water quality and possible 
reduction of water quantity due to the cumulative 
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effect of dam impoundments will need monitoring 
and management. Developing agreed aquaculture 
production standards and monitoring protocols is an 
opportunity for trans-boundary cooperation. 
A 10 to 11 percent decrease in rice production 
due to extreme flood affects 4.5 to 5.0 percent of 
the corridor population. An 11 percent decrease 
in rice production due to extreme drought affects 
3.1 to 3.3 percent. In extreme floods and drought 
(the 1995-96 El Niño and 2000-01 floods, for 
example), Cambodian riparian communities seem 
to be the most affected. Years where drought or 
floods coincide with large fish declines are forecast, 
potentially leading to acute undernourishment. The 
effects are likely to be more severe in Cambodia 
under the 2040 scenario with climate change, 
requiring careful trans-boundary planning.
The 2007 baseline represents the lowest poverty 
levels for all zones except those around the 
Songkhram River Basin in Thailand, the Tonle Sap 
in Cambodia and saline areas of the Mekong Delta 
in Viet Nam. Under the 2040 scenario, poverty 
increases were estimated at 1.7 to 3.7 percent in 
Lao PDR and 0.01 to 2.0 percent in Cambodia. 
Increases in Thailand and Viet Nam were estimated 
at less than 1 percent.

‘The value of fish catches across 
the corridor will decline by $1.57 billion 

under the 2040 scenario, offset by 
an increase in rice production worth 
$0.95 billion over the same period’

The value of fish catches across the corridor will 
decline by $1.57 billion under the 2040 scenario, 
offset by an increase in rice production worth $0.95 
billion over the same period. The biggest decline in 
fish values is between 2007 and 2020, suggesting 
a need for both individual and cumulative project 
assessments. 

Compared with 2007, aggregate household incomes 
across the corridor are predicted to decline by $245 
million under the 2020 scenario and $630 million 
under the 2040 scenario. The changes in sector 
incomes are not uniformly distributed across Member 
Countries. The paradox of declining incomes in 
the face of agricultural expansion in Lao PDR and 
Cambodia is partly explained by employment shifts 
from low-paying to higher-value sectors and reduced 
rice production in the Delta.

Strategies to expand agriculture and 
manufacturing raise the prospect of conflicting 
labour demands under the 2020 and 2040 
scenarios as well as the potential for abandoned or 
underused agricultural infrastructure. Developing a 
dynamic modelling approach with key influencing 
factors – including migration patterns within and 
outside the corridor –  is recommended as a 
central feature of trans-boundary planning.

National aspirations for gender equality are 
generally not reflected in the study but indicate a 
need for sustained efforts to correct imbalances. 
There is a near-complete absence of data and 
information in the corridor to conduct reliable 
gender analyses. The MRC can play a central role 
to correct this imbalance.

Rural electrification (energy security) and access 
to safe water and sanitation are expected to 
continue along historical trends. These are 
independent of investment.

Macro-economics
The development scenarios for 2020 and 2040 
are likely to combine positive and negative 
outcomes. At the narrow sectoral level, much 
of the hydropower and agricultural expansion 
seems very positive. But hydropower is likely to 
trigger substantial losses in the fisheries sector. 
Labour-intensive agriculture is likely to receive 
too much investment which will reduce growth. 
Some hydropower and a few agricultural projects 
appear highly beneficial. This requires project-by-
project impact assessments. Substantial risks are 
linked to climate change as a drier climate would 
trigger substantial losses. Cross-sector trade-offs 
include large losses in natural capital. Small and 
more focused agricultural extension combined 
with improved productivity in existing areas would 
be more sustainable. Similarly, important growth 
in the manufacturing and service sectors could 
be achieved without large cross-sector losses if 
certain hydropower projects could be replaced by 
more sustainable forms of power generation.

Future growth potential depends on the availability 
of input factors, notably natural capital – especially 
if growth in manufacturing and services such as 
tourism is targeted. Agricultural and hydropower 
development would erode natural capital. The 
2020 development plans cause a loss in natural 
capital of $55 billion in net present value of which 
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Cambodia shows substantial growth potential and 
could increase GDP from around $21 billion in 2017 to 
more than $50 billion in 2040. Under the 2040 plans 
for developing water resources, however, growth is 
likely to be lower with GDP of around $38.5 billion 
in 2040. This slowdown largely refl ects excessive 

investment in labour-
intensive agriculture 
and declines in fi sheries 
caused by hydropower. 
Cambodia is likely to 
experience the highest 
trade-off – for every dollar 
gained from hydropower, 
about 62 cents would be 
lost in fi sheries. Drier-

than-expected climate change would affect GDP 
substantially and cause a further decline in fi sheries of 
nearly 15 percent. The scenario for 2020 with selected, 
highly benefi cial agricultural projects is likely to have 
the greatest macro-economic benefi ts.

Lao PDR shows immense growth potential and could 
boost GDP from about $17 billion in 2017 to more 
than $42 billion in 2040. However, negative trade-offs 
arising from water-related developments are likely to 
slow growth, with GDP of about $30 billion in 2040. 
Some investments are likely to fuel growth while 
others would counter the trajectory. Many hydropower 

projects are likely to be 
very benefi cial to the 
economy. However, 
about 14 percent of the 
benefi ts would be lost 
in fi sheries, triggering 
major food-security 
issues. Seventy to eighty 
percent of hydropower 
benefi ts would go to 

investors from Thailand, China, Malaysia or South 
Korea. Drier-than-expected climate change would 
reduce hydropower benefi ts by as much as $2.2 
billion in net present value. Agricultural expansion is 
likely to be too ambitious as labour demand at current 
productivity would slow growth in manufacturing and 
services.

Impacts on each economy

Thailand could double the GDP of its Mekong Basin 
areas from about $51 billion in 2017 to more than $100 
billion in 2040. Investment in water resources under 
the 2040 scenario, however, is likely to lead to lower 
GDP of $71 billion, mainly due to lower fi sh catches. 
The benefi ts for Thailand or Thai companies from 
mainstream hydropower in Lao PDR are substantial 

– as much as $82 billion 
in net present value for 
the 24-year time period. 
But these would be offset 
by income losses for 
small households along 
the Mekong of almost 
$7 billion in net present 
value as fi sh stocks 
decline. Investment in 

manufacturing and services is seen as the most critical 
pillar for successful economic development. 

Viet Nam has the potential to increase GDP from the 
Mekong Delta from about $50 billion in 2017 to about 
$93 billion in 2040. Proposed water development plans 
for 2040 are, however, likely to result in lower GDP of 
$81 billion due to several negative factors. Strategies 
to prioritise investment in food processing instead of 
food production and to stimulate additional growth in 
manufacturing and services (such as navigation and 
education) are very promising. But strong economic 

growth in the past has 
been infl ationary. There 
is a risk that this will be 
repeated as fi sh and other 
food prices are likely to 
rise sharply if hydropower 
investments are made 
under the 2040 scenario. 
The trade-offs that 
hydropower is likely to 

cause for fi sheries would be substantial at $1.7 billion 
in net present value under the 2020 scenario and $3.2 
billion under the 2040 scenario. Effective mitigation 
could involve sustainable expansion of aquaculture 
and substantial investments in manufacturing and 
services to reduce vulnerabilities.

two-thirds would be caused by deforestation to 
expand agricultural areas (actual loss until 2015). 
The remaining third would be from fi sheries 
losses. The 2040 development plans would 
reverse the trend due to reforestation plans, 

which would increase natural capital by about $30 
billion in net present value despite large losses 
in fi sheries. Thailand would suffer the largest 
fi sheries losses related to natural capital ($21 
billion under the 2020 scenario and $27 billion 
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Harvesting mud carps from the Tonle Sap River upstream from Phnom Penh, the largest commercial fishery in the Lower Mekong Basin. This photo 
was taken at the height of the season in December last year.  

Photo: Chhut Chheana

under the 2040 scenario) followed by Cambodia 
($16 billion under the 2020 scenario and $21 
billion under the 2040 scenario). 

The loss in natural capital ($33 billion) equals 
about one-third of the combined effect of 2020 
development plans across four target sectors ($148 

billion). For 2040 plans, the combined effect ($302 
billion) would be supported by increased in natural 
capital ($30 billion). However, the combination of 
substantial agricultural expansion and extensive 
reforestation is highly challenging, particularly 
as urbanisation continues to rise. This could be 
addressed by realising only the most beneficial 
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agricultural expansion projects and focussing on 
efficiency gains in existing areas. Considering the 
relevance of fish losses for natural capital, it is 
advisable to complete project-by-project impact 
assessments of hydropower projects. Realising 
only the most beneficial projects with effective 
mitigation would significantly improve sustainability.

Conclusion
The Council Study has met its objectives and 
stands as a seminal achievement with integrated 
processes, tools and datasets that can be used 
to guide future sustainable development. The 
main outputs are (i) an integrated and cumulative 
assessment of the consequences of current and 
planned water-resource development projects in 
the Lower Mekong Basin (ii) recommendations 
and key messages for MRC Member Countries to 
inform national and collective decision-making, (iii) 
enhanced capacity development for technical staff 
in Member Countries and (iv) development of an 
integrated impact assessment approach and tools 
for the LMB. This enhanced capacity will assist the 
MRC Secretariat and Member Countries in their 
planning, joint development, management and 

The following summarises the Council Study’s key 
findings in relation to six sectors of the economy:   

Hydropower: The study found that hydropower 
accounted for nearly half of the combined growth 
of the water-resource sector under 2040 plans. 
Hydropower is linked to negative trade-offs – about 26 
percent of the hydropower gains would be lost under 
the 2020 scenario and 15 percent under the scenario 
for 2040. Under this scenario, mitigation could reduce 
fish losses by an estimated 11 percent. 

Navigation: Under the 2040 scenario, hydropower 
dams create river stretches with sufficient water depth 
for larger vessels to navigate year-round, substantially 
reducing the need for dredging. If necessary 
investments are made, forecast growth for navigation 
can be achieved.

Irrigation: Irrigation efficiency in the lower basin 
needs to be improved. Sustainable irrigation requires 
reducing water-delivery losses, enlarging storage 
capacity, rehabilitating old irrigation facilities and 
strengthening the capacity of farmers to manage the 
facilities.

Impacts of water development projects on six sectors of the economy

Agricultural land use: Regulated hydropower 
generation could enhance farm productivity by 
reducing flood and drought risks. In Viet Nam, however, 
reduced Mekong flows and rising sea levels will 
increase saltwater intrusion and lower rice production. 
Expanding farmlands and increasing irrigation capacity 
would make agricultural production more reliable but 
would come at the cost of accelerated soil erosion, 
increased use of agro-chemicals and land degradation. 

Water use: Concentrations of nutrients – nitrogen 
and phosphorus – tend to exceed MRC thresholds. 
Nutrient loads are amplified during the dry season, 
increasing risks to human health and degrading aquatic 
ecosystems.

Flood protection: Reductions in sediment load due 
to dams will require significant spending on river bank 
protection in Cambodia and the Mekong Delta in Viet 
Nam. Trans-boundary erosion will increase rapidly 
with the completion of dams in the lower basin. Bank 
protection will require investments of up to $6 billion. 
Flood risk and potential damage will increase 5 to 10 
times as asset values rise, especially in urban areas 
that are more highly exposed.

monitoring of the water resources of the LMB.

The study methodology is being fully transferred to 
the four countries for independent revision, iteration 
of the assessments and evaluation of additional 
scenarios with different future development policies 
and assumptions. Future capacity building and 
knowledge transfer to Member Countries is a 
primary focus of post-2017 planning. 

The findings of the Council Study have been 
officially submitted to the prime ministers of 
Cambodia, Lao PDR, Thailand and Viet Nam, 
who met for a summit in Siem Reap in April (see 
page 5). The results have also been disseminated 
to the water and environment ministers who 
comprise the MRC Council and senior officials 
from the four countries who are members of the 
MRC Joint Committee. In addition, the findings 
have been shared with development partners, 
non-governmental organisations and other 
stakeholders. Development partners include the 
Stockholm Environment Institute (SEI) and the 
United States Geological Survey (USGS), which 
independently reviewed the study.
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Designing river flows to improve food 
security in the Lower Mekong Basin
A new study finds that Mekong hydropower 
projects could be harnessed to boost fish 
yields to almost four times pre-dam levels. 

The authors admit that optimum flow design 
is no guarantee that fish production is 

sustained. But they conclude that designing 
flows and monitoring catches could 

together be a way to better understand 
and manage the fishery.  

In tropical rivers, rainfall drives a periodic “flood 
pulse” that fuels fish production, delivering 
nutrition to more than 150 million people 
worldwide including more than 60 million in the  
Lower Mekong Basin. In the Mekong system, the 
flood pulse caused by seasonal monsoon rains 
inundates floodplain habitats across the basin — 
especially the Tonle Sap Lake, home to one of the 
world’s most productive inland fisheries. In flood 
pulse fisheries, scientists have known for decades 
that production is driven by the duration and 
magnitude of the pulse. More recent research has 
indicated that another factor may also be timing 
including the sequence of weak and strong pulses. 

This natural state of events has been altered by 
the construction of dams in the basin, which can 
be traced back to 1954 when the first storage 
dams started to be built on Mekong tributaries. 
The annual flood pulse has been further modified 
by hydropower projects, starting with Ubol Ratana 
dam in northeast Thailand which impounded the 
Phong River in 1964. With the recent acceleration 
of hydropower development on the Mekong 
mainstream including China, the question arises 
as to how the regulation of high and low flows 
from dams could be harnessed to improve fish 
production. In terms of maximising ecological 
benefits, this represents a paradigm shift from 
traditional arguments to remove large dams and 
restore natural river flows which is rarely possible.

Hydro-fisheries model
Research into optimising Mekong flows for fish 
production has been pioneered by a team of 
scientists led by John Sabo, an ecologist at Arizona 

State University who studies the importance of 
water in determining the viability and resilience of 
animal and plant populations in rivers and riparian 
ecosystems. To quantify past hydrologic change 
and variability, the team analysed the Mekong’s 
long-term daily discharge data at Stung Treng in 
northeast Cambodia between 1910 and 2008. It 
then analysed fish catch data from the “dai” bagnet 
fishery on the Tonle Sap River — the largest 
commercial fishery in the basin — between 1996 
and 2012 (with data collected by Cambodia’s Inland 
Fisheries Research and Development Institute 
and maintained by the Mekong River Commission, 
the dai fishery has the longest and most complete 
record of catches in the basin). In the third and final 
step, the team projected catches over eight years 
based on current and designed flow scenarios.

Projections found high fish production associated 
with a long dry period of low Mekong flows 
punctuated by a short, strong flood pulse 
characterised by multiple peaks. According to 
the team’s research findings published by the 
journal Science in December, yields could be 
as much as 3.7 times higher than those under 
a natural flow scenario for the period before 
1964 when the Phong River was impounded in 
Thailand. The research paper notes that long dry 
periods also drive primary production in desert 
rivers — where nitrogen and subsequent input are 
positively related to months of drought followed by 
exceptionally high flows.

Implications for hydropower management
What are the implications for managing 
hydropower development in the Mekong region? 
The paper notes that traditional explanations 
of how dams reduce fish production focus 
on how they block fish migration and prevent 
sediment and associated nutrients from reaching 
downstream habitats. But the importance of a long 
dry period suggests that changes in the timing of 
the drought and the flood pulse are also important. 
The authors confirm that the extent of the flood 
pulse — as measured by duration and magnitude 
— is indeed paramount for fish production. 
But they also conclude that variance is key — 
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The novel approach to designing flows from existing 
and proposed dams in the Mekong Basin appears 
to be feasible — at least technically. According to a 
separate paper published in the same issue of Science, 
the water volumes needed already exist in upstream 
water storage dams. New dams could meanwhile be 
operated to contribute to designed flows. 

But “considerable political motivation would be required 
to coordinate the multinational interests in the Mekong 
Basin to manage to ward such a designed flow regime,” 
the paper says. According to the authors, the research 
by Dr Sabo and his team “illustrates how dams can be 
operated to improve an essential fishery for millions of 
people while also providing energy and water security 
needs.” In principle, they say, the model approach could 
be transferred  to other river basins facing similar threats 
to fisheries such as the Amazon Basin, which is also 
slated for extensive hydropower development.

The research also “reinforces the growing 
understanding that water managers can, and must, 
balance socioeconomic and ecological needs for 
regulated rivers,” the paper says. “Incorporating 
flexibility into the design of new dams will enable 
proactive maintenance of downstream ecosystem 
services, even as future hydrology and social demands 
for water change.” Such flexibility is seen as “critical” 
for adaptive management. “It should be mandated for 

‘Considerable political motivation would be required’

all new dam constructions and selectively required for 
existing dams.”

But “careful evaluation of limitations and uncertainties 
is needed.” For example, the research shows that 
designed flows are likely to enhance the production 
of key species in the Tonle Sap fishery. “However, 
it remains unclear whether such engineered flows 
support broader biodiversity that may promote 
sustainable fish populations.”

Ultimately, the authors note, managing rivers for multiple, 
sustainable benefits requires integrating “scientific, social 
and policy perspectives” into decision-making. “In rivers, 
optimising among divergent stakeholder interests remains 
a challenge because flow-dependent benefits are 
distributed in complicated and often unspecified ways.” 
In the Mekong Basin, “cultural values and economic 
livelihoods align around the native fisheries.” Given this, 
the authors conclude, the team’s research findings are an 
example of how “ecological science can inform equitable 
distribution of river-dependent benefits toward achieving 
social-ecological sustainability in complex and contested 
river ecosystems.”

Further reading

Poff, N.L. and J. Olden (2017) Can dams be designed for 
sustainability? Science. 08 Dec 2017. Vol 358, Issue 6368.  

specifically, the sequence and timing of high and 
low flows. This shifts the conversation from how 
much water is needed to when it’s needed the 
most and how much of it can be spared. 

“Although designed flows are a potentially 
powerful tool to increase fish production and 
therefore fishery yield, a design paradigm does 
not guarantee sustainability of the resource,” the 
paper says. The authors note that “exceptionally 
little” is known about the sustainability of 
the Lower Mekong fishery. “Nonetheless, 
implementing designed flows  coupled with 
intensive time-series monitoring of catch can 
provide a means to better understand and manage 
the fishery through adaptive management.” 

The authors also note that most of the fish species 
migrating out of the Tonle Sap are small carps. 
Compared with longer living catfishes and larger 
carps and barbs, these species are not likely 
to migrate long distances. The small cyprinids 

are nonetheless a staple in the daily meals of 
local people across the basin. Indeed, one of the 
species shares the same name as the Cambodian 
currency. “This tight connection between fish and 
human society underscores the need for formal 
trade-off analysis between hydropower and food 
systems, including fish and rice,” the paper says. 
The authors conclude that their research fills a 
critical gap in balancing fisheries with hydropower 
development, which is crucial to the region’s 
economic prosperity. “This opens the possibility 
of specifying and implementing flow regimes 
to manage rivers to satisfy trade-offs between 
fishery productivity and other ecosystems services 
provided by tropical rivers subject to flood pulses.”

Further reading

Sabo, J.L., A. Ruhi, G. W. Holtgrieve, V. Elliott, M. E. Arias, 
Peng Bun Ngor,T. A. Räsänen and So Nam (2017) Designing 
river flows to improve food security futures in the Lower 
Mekong Basin. Science. 08 Dec 2017. Vol 358, Issue 6368. 
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Mekong dolphin population rises for 
first time in two decades

Decline appears to be on the mend

The population of critically endangered Irrawaddy 
dolphins (Orcaella brevirostris) in the Mekong 
River has risen for the first time since records 
were established 21 years ago, according to a 
census by WWF and the Cambodian government. 
In a statement released on April 23, WWF said 
the population had risen from 80 in 2015 to 92 
in 2017. The increase mainly reflected effective 
patrols by teams of river guards and confiscation 
of illegal gillnets, which accidentally trap and 
drown dolphins, it said. The statement said that 
358 km of illegal gillnets – almost twice the length 
of the dolphins’ remaining home range – had been 
confiscated from the core dolphin habitat over a 
two-year period.

“After years of hard work, we finally have reason to 
believe that these iconic dolphins can be protected 
against extinction – thanks to the combined efforts 
of the government, WWF, the tourism industry and 
local communities,” WWF country director Seng 
Teak said. “The tour boat operators are the secret 

ingredient in this success story as they work 
closely with law enforcement to report poaching 
and help confiscate illegal gillnets.”

The first census in 1997 estimated that there were 
200 Irrawaddy dolphins in the Mekong, a figure 
that fell steadily due to bycatch and habitat loss 
until there were only 80 left in 2015. 

“But now the decline appears to be on the mend,” 
the statement said. Along with the increase in 
numbers, the surveys point to encouraging signs 
for the long-term health of the population, with 
better survival rates of dolphins into adulthood, an 
increased number of calves and a drop in overall 
deaths. Two dolphins died in 2017 compared with 
nine in 2015, while nine new calves brought the 
number of dolphins born in the past three years to 
32.

“River dolphins are indicators of the health of the 
Mekong River and their recovery is a hopeful sign for 
the river and the millions of people who depend on 
it,” Seng Teak. “We celebrate this good news, but 

ChaRt: WWF
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now is not the time for complacency. As threats to 
their survival persist, we need to re-double our efforts 
to protect the dolphins both for their future and that of 
the river and communities that live alongside it.”

‘Many years of continuous efforts’
His Excellency Eng Cheasan, director general of 
the Fisheries Administration at the Cambodian 
Ministry of Agriculture, Forestry and Fisheries, 
noted that the dolphin is considered as the 
country’s living national treasure. “The results of this 
census reflect our many years of continuous efforts 
to protect this species,” he said. “We will continue 
our conservation efforts to rebuild its population by 
eliminating all threats to the survival of this species.”

WWF said the surveys covered 190 km of the 
main channel of the Mekong River from Kratie in 
Cambodia to the Khone Falls complex in Laos. 
Surveys were done in both directions with teams 
photographing dolphins and comparing the 
distinctive marks on their backs and dorsal fins 
against a database of known dolphins.

Further reading

WWF. 2018. Critically Endangered Mekong river dolphin 
population increases for the first time. WWF, Phnom 
Penh. http://cambodia.panda.org/news___press/press_
releases/?uNewsID=326650

According to the International Union for 
the Conservation of Nature (IUCN), the 
Irrawaddy dolphin is native to Bangladesh, 
Brunei, Cambodia, India, Indonesia, Lao 
PDR, Malaysia, Myanmar, the Philippines, 
Singapore, Thailand and Viet Nam. Coastal 
and estuarine populations occur from Borneo 
and central Indonesia to Palawan in the 
Philippines and the Bay of Bengal including the 
Gulf of Thailand. Freshwater subpopulations 
occur in the Ayeyarwady River in Myanmar (up 
to 1,400 km upstream from the river mouth) 
and the Mahakam River in Indonesia (90 km 
to 500 km upstream from the river mouth) 
as well as the Mekong in Cambodia and Lao 
PDR (up to 690 km from the river mouth). 
Whereas IUCN classifies the coastal and 
estuarine populations as “endangered”, the 
three freshwater sub-populations are “critically 
endangered” along with sub-populations 
which inhabit marine-appended brackish 
waters in Thailand (Songkhla Lagoon) and 
the Philippines (Malampaya Sound). A third 
brackish water sub-population exists in India 
(Chilika Lagoon).

Range and conservation status

Irrawady dolphins on the Mekong River

Photo: LoR KiMsan / WWF- CaMbodia



19April 2018                         Catch and Culture - Environment Volume 24, No. 1

Biology

New study finds digestion eats into an 
animal’s ability to lead its group 
Consuming a large meal temporarily costs 

dominant animals their position at the 
head of a moving social group

New research led by the University of Glasgow 
has found that fish which consume large meals 
have to move to the back of their swimming group 
due to reduced aerobic capabilities cause by 
food digestion. Previous research has shown that 
hungry individuals are often found towards the 
back of animal groupings, such as schools of fish. 
The new research published in the journal Current 
Biology in March, however, shows that even 
dominant members of the group can’t maintain 
their leading position after a large meal.

The research used Eurasian minnows (Phoxinus 
phoxinus), a temperate freshwater species  that 
occurs from Western Europe to Eastern Siberia 
and the Korea Peninsula. Scientists found that 
during the digestion process, leading fish were 
forced to slow down and take up positions towards 
the back of the group to conserve energy. 

‘Imagine if you were to go for a run 
with a group of friends. If you had 
just eaten a large lunch but they 
hadn’t eaten in a few hours, you 

would find it more difficult to 
keep pace with them’

Humans experience a similar reaction if they try 
and exercise after a large meal. University of 
Glasgow researchers believe the post-meal slump 
associated with digestion could play a role in 
the group behaviour of wild animals, particularly 
affecting which animal leads a group in the time 
after food consumption and during digestion.

“Imagine if you were to go for a run with a group 
of friends. If you had just eaten a large lunch but 
they hadn’t eaten in a few hours, you would find it 
more difficult to keep pace with them, ” said Shaun 
Killen, from University of Glasgow’s Institute of 

Biodiversity, Animal Health and Comparative 
Medicine. “We see the same effect in groups of 
fish but in this case it may have serious effects on 
how animal social groups function in the natural 
environment.”

The study showed that the basic metabolic 
demand for food processing left individual fish 
with less cardiovascular ability to perform physical 
activity, particularly demanding tasks such as 
swimming at the front of a dynamic group. The 
post-meal dip in aerobic effectiveness even 
applied to dominant or stronger members of a 
group, suggesting digestion is a key influence in 
which animal leads a group at any one time.

“Our study shows that, after feeding, individuals 
who might otherwise perform the role of leader 
will be forced to move towards the back of a 
moving group,” Dr Killen said. “That change of 
position means that, temporarily at least, these 
individuals will be less able to have any influence 
group behaviour. This raises further questions 
over group dynamics during these periods, and 
possibly phenomena such as social learning, 
information sharing, and group decision making.”

Further reading

McLean, S., A. Persson, T. Norin and S.S. Killen (2018) 
Metabolic costs of feeding predictively alter the special 
distribution of individuals in fish schools. Current Biology. 
https://doi.org/10.1016/j.cub.2018.02.043

Eurasian minnow (Phoxinus phoxinus) 

iLLustRation: ZsoLdos MáRton
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Summit co-chairs Cambodian Prime Minister Samdech Hun Sen (left) and Chinese Premier Li Keqiang (right) 

Photos: agenCe KaMPuChea PResse
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Government leaders adopt five-year action 
plan for all six countries in Mekong Basin

A summit jointly chaired by Chinese and 
Cambodian leaders in January outlines the 
‘new sub-regional cooperation mechanism’ 
now taking shape. The current focus is on 
laying the foundations, with consolidation
 and expansion in priority areas including 

water resources and agriculture 
expected between 2020 and 2022.

A regional cooperation initiative led by China has 
outlined a plan for the next five years to contribute 
to socio-economic development, enhance well-
being, narrow development gaps and build a 
peaceful and prosperous community. The plan was 
adopted by government leaders from the Lancang-
Mekong Cooperation forum, who first met in Sanya 
on the Chinese island of Hainan in 2016 (Lancang 
is the Chinese name for the Mekong in stretches of 
the river upstream from the Lower Mekong Basin).

At their second summit, jointly chaired by Chinese 
Premier Li Keqiang  and Cambodian Prime 
Minister Hun Sen in Phnom Penh on January 
10, the plan adopted by leaders outlined how 
the new mechanism would work (see box) and 
how it’s expected to evolve over the next five 
years. In addition to the Chinese and Cambodian 
leaders, the summit in January was attended by 

If 2018 and 2019 are the “foundation-laying stage” 
for the Lancang-Mekong Cooperation forum, what 
will the structure look like as the new regional 
grouping consolidates and expands between 2002 
and 2004? According to the Cambodian Ministry 
of Foreign Affairs and International Cooperation, 
the prime ministers welcomed the establishment 
of national secretariats for the Chinese initiative in 
the six countries during the summit in Phnom Penh 
in January. They also welcomed the setting up of 
joint working groups in priority areas. According to 
the action plan adopted by the six leaders, the idea 
is to “strengthen communication and coordination” 
over the next five years and to “explore the 
possibility” of an international secretariat.

How will new mechanism work?

Lao Prime Minister Thongloun Sisoulith, Myanmar 
Vice President Myint Swe, Thai Prime Minister 
Prayut Chan-o-cha and Vietnamese Prime Minister 
Nguyen Xuan Phuc. 

Lancang-Mekong Cooperation is seen as a “new 
sub-regional cooperation mechanism with unique 
features driven by internal strength.” Under the 
plan, “2018 and 2019 will be the foundation-
laying stage,when emphasis should be focused 
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Lao Prime Minister Thongloun Sisoulith

Thai Prime Minister Prayut Chan-o-cha

Photos: agenCe KaMPuChea PResse

Myanmar Vice President Myint Swe

Vietnamese Prime Minister Nguyen Xuan Phuc

on strengthening sectorial cooperation planning 
and implementing small and medium-sized 
cooperation projects,” the document said. 

Future expansion 
”The years 2020–2022 will be the consolidation 
and expansion stage, when member countries 
will further strengthen the cooperation in the five 
priority areas and may explore new cooperation 
areas that help respond to the development needs 
of member countries, optimise cooperation models 
and gradually explore cooperation on large 
projects.” The five priority areas are connectivity, 
production capacity, cross-border economic 
cooperation,  water resources and agriculture and 
poverty reduction.   

Cooperation is divided into the same three pillars 
used by the Association of Southeast Asian 

Nations to develop the ASEAN Community 
launched in 2017. These are political and security 
issues (high-level exchanges, political dialogues, 
exchanges among political parties and non-
traditional security), economic and sustainable 
development issues (connectivity, production 
capacity, economy and trade, finance, water 
resources, agriculture, poverty reduction, forestry, 
environmental protection, and customs and quality 
inspection) and socio-cultural issues (culture, 
tourism, education, health, media, people-to-
people exchanges and local/regional government 
cooperation).

The plan calls for establishing three regional 
centres and a Vocational Education Base 
in China with training centres in Mekong 
countries. The three regional bodies are a Water 
Resources Centre with a five-year action plan, an 
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The five-year plan says the new Lancang-Mekong 
Cooperation mechanism will be “synergising” with 
China’s Belt and Road Initiative and the ASEAN 
Community Vision  agreed to in Hanoi in 2010  as 
well as the Master Plan on ASEAN Connectivity 
adopted in Vientiane in 2016 and “visions of other 
Mekong sub-regional cooperation mechanisms.” 

Other mechanisms overseen by regular 
meetings of prime ministers are the Greater 
Mekong Subregion (GMS) program of the Asian 
Development Bank launched in 1992 and the MRC 
formed by Cambodia, Lao PDR, Thailand and Viet 
Nam in 1995. The GMS program — comprising 
Cambodia, China, Lao PDR, Myanmar, Thailand 
and Viet Nam — has been holding summits of 
government leaders every three years since 2002 
whereas the MRC has been organising similar 
meetings of prime ministers every four years since 
2010. 

Synergies with other regional mechanisms

Environmental Cooperation Centre with its own 
strategy and a Global Centre on Mekong River 
Studies bringing together government, business 
and academia. 

A Five-Year Action Plan on Water Resources 
Cooperation is envisaged “in which issues of 
common concern will or can be addressed.” The 
document also calls for “top-level design” for 
sustainability, strengthened policy dialogue and a 
regular Water Resources Cooperation Forum. 

The Water Resources Cooperation Centre will 
meanwhile be a “comprehensive cooperation 
platform,” the document says, highlighting the 
need for technical cooperation and exchanges on 
water management, joint research and analysis 
of water resources and issues such as climate 
change along with pilot and priority projects on 
sustainable water development and protection 
technology. Academic and exchange programs, 
training, field trips and study tours are envisaged. 

Water quality monitoring
The document underlines the need to “develop 
and improve water quality monitoring” that’s 
accessible to all six countries and to strengthen 
data and information sharing. It also calls for 

stronger flood and drought disaster management, 
joint assessments of flood control and drought, 
and a joint study on communications during 
emergencies.

For agriculture, the five-year plan calls for 
stronger policy coordination to ensure food and 
nutrition security as well as food safety. Promoting 
investment opportunities and enhancing 
cooperation are envisaged for sustainable 
agricultural development, along with increased 
exchanges and cooperation in science and 
technology. Research institutes are expected to 
enhance information sharing, communication 
and exchanges of visits. Joint laboratories, 
demonstration sites and technology centres are 
planned along with an agricultural information 
network for the Mekong region.

 
‘The five-year plan envisages setting up 
“wild fish breeding and rescue centres” 

for sharing information in areas like 
fish diversity, abundance and migration 
along with other fisheries cooperation 

such as strengthening capacity 
building in aquaculture development’

Advanced quality and safety cooperation for 
agricultural products is planned along with 
the promotion of agricultural trade with an 
integrated market and more competitive products. 
Cooperation is envisaged for monitoring, early 
warning, joint prevention and control of animal and 
plant diseases. 

Fisheries cooperation
Further cooperation is seen in veterinary science 
and water conservation with a “mechanism 
of exchange and cooperation on ecological 
conservation” along the Mekong River. The five-
year plan envisages setting up “wild fish breeding 
and rescue centres” for sharing information in 
areas like fish diversity, abundance and migration 
along with other fisheries cooperation such as 
strengthening capacity building in aquaculture 
development. The plan also calls for the possibility 
of joint agricultural parks — built and operated by 
non-government entities — to be explored.

Cooperation urged in other areas
For the time being, however, Lancang-Mekong 
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Cooperation will rely on the existing framework 
of Leaders Meetings every two years along with 
annual Foreign Ministers Meetings and Senior 
Officials Meetings. Working groups in priority 
areas will meanwhile be upgraded to senior official 
or ministerial level “upon consensus of the six 
countries.” The five-year plan says “cooperation in 
other areas” is encouraged and that “synergy with 
other sub-regional cooperation mechanisms” will 
be developed (see box on opposite page).

The Chinese-led initiative for regular summits 
with Mekong leaders follows similar diplomatic 
initiatives by Japan, the United States and South 
Korea over the past decade, dating back to the 
first Mekong-Japan Summit in Tokyo in 2009 (see 
Catch and Culture, Vol  18, No 2). These initiatives 

Will the emerging Lancang-Mekong Cooperation 
mechanism be able to protect the natural resources 
of the Mekong Basin? “The environment, pollution, 
water – these are things that don’t understand 
boundaries,” Cambodian government advisor Sok 
Siphana told the Khmer Times ahead of the summit 
in January. “Cross-borders issues like this cannot 
be tackled by just one country,” said the former 
Secretary of State at the Cambodian Ministry of 
Commerce. “I believe that having a mechanism to 
discuss and negotiate is far better than not having 
a mechanism at all. The more mechanisms, the 
better.

“We have the Mekong River Commission. They 
have a lot of technical expertise and many years of 
experience, but they lack political clout. The LMC 
has political clout, so the question is, how can they 
work together to incorporate the political vision 
and agenda of the leaders? At the end of the day, 
cross-border issues cannot be solved through just 
technical work. Political will is needed.”

‘China’s grand strategy’
Asked about a possible overlap with China’s One 
Belt One Road Initiative, Dr Siphana noted that 
Lancang-Mekong Cooperation was a sub-regional 
initiative. “The One Belt One Road Initiative is the 
grand plan, China’s grand strategy to link itself 
to the rest of the world – to Europe and even to 
Africa. But, a continental approach like this needs 
to look at the smaller pieces of the puzzle to be 

'The more mechanisms the better'

successful,” he 
said. “The LMC 
can easily be 
part of the grand 
idea of the One 
Belt and One 
Road Initiative, 
particularly if 
you take into 
consideration that 
Southeast Asia 
can play a big role 
in river and sea 
transportation. 
It will be a key 
element of the 
new maritime silk road.”

Dr Siphana said Cambodia had played an 
“important role” in building the framework of the 
new Lancang-Mekong Cooperation mechanism as 
co-chair with China over the past two years. Lao 
PDR assumed the co-chairmanship at the end of 
the summit in Phnom Penh in January and Thailand 
is expected to follow after the next meeting of prime 
ministers in 2010. Being a part of the founding 
process is very important,” Dr Siphana said. “Laos 
and Thailand will assume chairmanship later, but it 
will be much easier because the house is already 
built. Cambodia should take pride in that we are part 
of the team that helped built the pillars of the house. 
Other countries just built the floors on top of it.”

Dr Sok Siphana

were preceded by the First Greater Mekong 
Subregion Summit in Phnom Penh in partnership 
with the Asian Development Bank in 2002.  As 
part of a separate initiative of the Mekong River 
Commission, prime ministers of the four Lower 
Mekong countries have been meeting every 
four years since 2010. The latest Lower Mekong 
Summit  organised by MRC took place in Siem 
Reap in April (see page 4).

Further reading: 

MFAIC (2018) Five-Year Plan of Action on Lancang-Mekong 
Cooperation (2018-2022). Ministry of Foreign Affairs and 
International Cooperation, Phnom Penh.     

MFAIC (2018) Outcomes of the 2nd Mekong-Lancang 
Leaders’ Meeting. Ministry of Foreign Affairs and International 
CooperationPhnom Penh.
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Agriculture and environment are among 
priority ‘refinements’ as government 

leaders of six countries adopt 
action plan for next five years

Back in 1992, the six countries of the Greater 
Mekong Subregion (GMS) — Cambodia, China, 
Lao PDR, Myanmar, Thailand and Viet Nam 
—  launched an economic cooperation program 
assisted by the Asian Development Bank (ADB).  
To mark the 10th anniversary of the GMS 
program, leaders of the six countries held a 
summit in Phnom Penh in 2002 to reiterate their 
commitment to the initiative. During the summit, 
they adopted a 10-year strategic framework for 
closer cooperation and prosperity. At a subsequent 
summit in Naypyidaw in 2011, they adopted a 
second framework for 2012 to 2022, expanding 
the idea of economic corridors beyond transport 
to include urban development, special economic 
zones and logistics.

What has the GMS Program achieved in the 25 
years since the region started emerging from 

Politics (2)

GMS charts new course as regional 
initiative marks 25th anniversary 

decades of conflict? According to the ADB, $21 
billion has been mobilised for GMS projects 
since 1992. About 40 percent has come from 
the regional development bank, 25 percent from 
GMS governments and the rest from bilateral and 
other multilateral partners. Under the program, 
more than 10,000 km of roads and 500 km of 
railways have been built, upgraded or improved. 
In the energy sector, 3,000 km of transmission 
or distribution lines have been built or added and 
1,570 megawatts of generating capacity has been 
installed. At the same time, trade between the six 
countries has soared dramatically — from just $5 
billion to more than $414 billion (see chart).

‘A “business as usual” scenario 
may no longer hold for the GMS, 

if it is to play a meaningful 
role in a dynamic Asia’

This is all noteworthy. But at the latest GMS 
Summit in Ha Noi on March 31, government 
leaders adopted a document that highlighted 

Source: ADB (2018) Strategy For Promoting Safe And Environment-Friendly Agro-Based Value Chains in the Greater Mekong Subregion 
and Siem Reap Action Plan
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souRCe: adb (2018) ha noi aCtion PLan

Second Phase of GMS Core Agriculture Support Program (CASP II) 

CASP II,
–  extended to 

Vision
GMS is recognized as the leading

producer of safe food, using climate-
friendly agricultural practices and is

integrated into global markets
through regional economic corridors

Strategy for
Promoting Safe

and
Environment-

Friendly
Agro-based

Value Chains in
the GMS and
Siem Reap

Action Plan 
–

GMS is a leading global 
supplier of safe and 

environment-friendly 
agriculture products

Establishing harmonized
food safety systems

Developing climate-smart 
inclusive agriculture 

value chains

Pillar :
Building global competitiveness in

food safety and modernizing
agricultural trade

Pillar :
Promoting climate-friendly

agriculture through market-based
strategies

Pillar :
Promoting agriculture as a leader in

providing renewable energy and
cross-border eco-friendly supply

chains

Strategic
Refocus

“process flaws and 
institutional weaknesses” 
in carrying out the 
second framework for 
2012 to 2022. For the 
remaining five years, 
“these weaknesses 
must be addressed as a 
matter of priority,” says 
the document, known as 
the “Ha Noi Action Plan” 
for 2018 to 2022. New 
initiatives are unfolding in 
an “increasingly complex 
environment of fast-
paced integration and 
competition,” the document 
says. “A ‘business as usual’ 
scenario may no longer 
hold for the GMS, if it is to 
play a meaningful role in a 
dynamic Asia.”

As part of “refinements” 
to strategies and priorities in nine sectors, the Ha 
Noi Action  Plan includes a “strategic refocus” of 
the second phase of the GMS Core Agriculture 
Support Program from 2011 to 2015 which 
has been extended to 2020.  The refinements 
also include “strategic shifts” in the GMS Core 
Environment Program, which had a pilot and 
scaling-up phases between 2006 and 2017 before 
entering the current consolidation phase from 
2018 to 2022.
   
Agriculture
Under the Ha Noi Action Plan, GMS cooperation in 
agriculture over the next five years will be guided 
by a separate strategy and action plan endorsed 
by agriculture ministers from the six countries 
in Siem Reap in September last year. This 
document, known as the “Strategy for Promoting 
Safe and Environment-Friendly Agro-based Value 
Chains in the Greater Mekong Subregion and 
Siem Reap Action Plan 2018–2022”, focuses on 
promoting food safety and modernising agricultural 
trade through harmonised systems and standards 
(see illustration above).

The vision is to make the subregion a “leading 
global supplier of safe and environment-friendly 
agriculture products” based on its comparative 
advantage in agriculture (see box on next 

page). It’s expected that this can be leveraged 
to generate economies of scale, increase trade 
and promote food safety. The aim is to improve 
market access for safe and environment-friendly 
agricultural products by setting up a food safety 
regime aligned with regional and international 
standards.The food safety focus would include 
environment and climate-friendly technologies and 
practices.

The strategy adopted in Siem Reap notes that 
informal trade in food across GMS borders is 
“considerable” with little control over quality or 
safety. “It is essential that coordination of policies 
and border control are enacted by GMS countries 
to harmonise protocols and practices related 
to trade of seed, fertiliser, feed, pesticides food 
and live animals to protect the health of crops, 
livestock and people,” it says. “Unscrupulous 
business enterprises operating under less 
stringent assurance systems could harm 
consumers through the distribution of unsafe food 
products.”

Between 2018 and 2022, the Strategy for Safe 
and Environment Friendly Agricultural Products 
requires about $1.58 billion in support from the 
six countries comprising  $1.41 in investment and 
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The five-year strategy endorsed by ministers in 
Siem Reap last year notes that GMS countries are 
“major suppliers” of staple and high-value agricultural 
produce, which generated some $89 billion in exports 
in 2009. “The GMS has comparative advantage 
in several important agricultural food commodities 
including cereals and cereal preparations; 
vegetables and fruits; and specific commodities 
for some countries,” the document says. These 
include aromatic rice from Cambodia,  Lao PDR, 
Myanmar and Thailand; Lao and Vietnamese coffee; 
pulses from Myanmar; cassava from Cambodia 
and Thailand; Chinese vegetables and fruits; 
and fish from Myanmar, Thailand, and Viet Nam. 
Notwithstanding such comparative advantages, “the 
overall supply chain needs to be improved” to boost 
competitiveness.  Improvements recommended 
include innovations that cut costs along each stage 
of the value chain, product innovations with new 
features for consumers — such as food safety, better 
packaging, convenience, taste and  storability — and 
logistics practices that maximise economies of scale.

Comparative advantage in food supply

$171 million in technical assistance (see table 
above). The latter would be either directly-related 
to GMS-wide issues — such as traceability, 
transboundary disease,  policy reviews, branding 
and market assessments — or specific to national 
priorities but instrumental in achieving the regional 
vision. Most of the investment and technical 
support would be absorbed by strengthening 
infrastructure (41 percent), developing markets 
(26 percent) and improving systems for sharing 

knowledge and innovations (22 percent). The rest 
would be taken up by harmonising standards, 
practices and policies (11 percent).

Environment
With the GMS Core Environment Program 
entering a consolidation phase this year, a new 
Strategic Framework and Action Plan for 2018 
to 2022 has been developed to leverage past 
achievements and decentralise implementation 
arrangements. According to the Ha Noi Plan of 
Action, this will “pursue an ecosystem-based 
service approach through fewer but high-impact 
projects.”

The new framework and plan is expected to 
focus on green technologies and sustainable 
infrastructure, natural resources and ecosystem 
services, and climate resilience and disaster 
risk management. Three types of interventions 
that influence the investment project cycle 
are envisaged — investment preparation and 
financing, knowledge management and technology 
uptake, and policy and strategic planning. 
The Core Environment Program will continue 
incubating and scaling up projects for inclusion in 
the Regional Investment Framework. At the same 
time, the geographic focus on economic corridors 
and projects has been realigned .

Where is the Greater Mekong Subregion headed 
after 2022, when the initiative  marks its 30th 
anniversary? According to Vietnamese Prime 
Minister Nguyen Xuan Phuc, a “new vision” for 
future cooperation needs to be immediately 
developed.

“To realise this vision and prevent GMS from 
becoming the mere sum of its member economies, 
we need to focus on legal institution reform, 
infrastructure and human resource development, 
domestic market improvement, and cross-border 
trade promotion,” he told a GMS Business Summit 
in Ha Noi on March 30, a day before the summit 
of government leaders. “We also need to further 
promote participation in higher value-added 
activities within the regional and global value chain 
through participation in frameworks of economic 
cooperation and free trade.” 

Prime Minister Phuc added that rapid and 
sustainable development “must remain the top 
priority” for the region. “It is the future generations’ 

Investment and Technical Assistance (2018-2022)
Sums required to support Strategy for Safe and Environment-
Friendly Agricultural Products 

GMS 
Member Investment Technical 

Assistance Total

Cambodia   220.1   59.9   280.0
China   521.0     6.0   527.0
Lao PDR   258.0   35.0   293.0
Myanmar   150.0   22.0   172.0
Thailand     51.0     6.5     57.5
Viet Nam   210.0   41.5   251.5
TOTAL 1410.1 170.9 1581.0
% 89 11 100

Source: ADB (2018) Overview of the Regional Investment 
Framework 
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In statement released in Ha Noi on March 31, the ADB said the Greater Mekong Subregion program was expected 
to support 227 projects worth $66 billion from 2018 to 2022. The regional development bank said it would finance 
$7 billion during this five-year period, almost as much as the $8 billion it financed in the 25 years since 1992 
when the program was set up. The ADB admitted that the investment pipeline was still “heavily skewed” towards 
transport projects. But it said there were now more inter-sectoral linkages and new projects in transport sub-
sectors (such as navigation) that were previously missing or under-represented in earlier pipelines. Transport is 
estimated to absorb 85 percent of investment between 2018 and 2022 with other sectors accounting for 3 percent 
or less. In terms of technical assistance, however, most of the other sectors are expected to take up larger shares 
of technical assistance, however, with transport absorbing less than a third (see graphic below).

Projects worth $66 bln expected between 2018 and 2022

expectation toward each of our decisions and 
actions,” he said. But “rapid growth must go 
hand-in-hand with protection of the ecology and 
natural resources, especially the sustainable 
management and use of the Mekong River’s 
valuable resources.”

‘Rapid growth must go hand-in-hand 
with protection of the ecology 

and natural resources’

In separate address, ADB President Takehiko 
Nakao highlighted the bank’s role in strengthening 
regional cooperation by encouraging cross-border 
economic relations since the GMS Program started 
in 1992. “Today, GMS countries are among the 
fastest growing economies in Asia and the world,” 
he said. “They recognise the benefits of being 
regionally integrated and globally connected.”

Further reading

Asian Development Bank (2018) ADP President 
Congratulates Greater Mekong Subregion on 25 Years of 
Successful Cooperation

Asian Development Bank (2018) Overview of the Regional 
Investment Framework. Greater Mekong Subregion 
Economic Cooperation Program.  Asian Development Bank, 
Manila. 

Asian Development Bank (2018) Strategy For Promoting 
Safe And Environment-Friendly Agro-Based Value Chains in 
the Greater Mekong Subregion and Siem Reap Action Plan, 
2018–2022. Greater Mekong Subregion Core Agriculture 
Support Program. Asian Development Bank, Manila. 

Asian Development Bank (2018) The Ha Noi Action Plan.  
Asian Development Bank, Manila. 

Nguyen Xuan Phuc (2018) Speech by Prime Minister Nguyen 
Xuan Phuc at GMS Business Summit. Online Newspaper of 
the Government, Socialist Republic of Viet Nam.
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Climate migration is becoming a 
reality and planning should start now 

Climate change could force more than 
140 million people in Africa, Latin America 
and South Asia to migrate internally over 
the next three decades unless effective 

steps are taken. Tens of millions of coastal 
inhabitants of East Asia and the Pacific are 
meanwhile being urged to prepare for rising 
sea levels this century. In terms of share of 
population, island nations and Viet Nam are 
the most vulnerable countries in the world. 
Overall, hundreds of millions of refugees 

could be created worldwide.

A World Bank report has warned that worsening 
impacts of climate change in three densely 
populated regions could see more than 140 million 
people move within their borders by 2050, creating 
a human crisis and threatening development. But 
the report, Groundswell – Preparing for Internal 
Climate Migration, says actions such as cutting 
greenhouse gases and robust national planning 
could reduce this worst-case scenario by as much 
as 80 percent.

Released on March 19, the report is described 
by the bank as the first and most comprehensive 
study of slow-onset climate change impacts, 
internal migration patterns and development in the 
three regions — Sub-Saharan Africa, South Asia 
and Latin America. Unless urgent action is taken 
globally and nationally, tens of millions of people 
would be forced to move from increasingly non-
viable areas of their countries due to problems 
like water scarcity, crop failure, sea-level rise and 
storm surges.

Small window
“We have a small window now, before the effects 
of climate change deepen, to prepare the ground 
for this new reality,” World Bank Chief Executive 
Officer Kristalina Georgieva said. “Steps cities take 
to cope with the upward trend of arrivals from rural 
areas and to improve opportunities for education, 
training and jobs will pay long-term dividends. It’s 
also important to help people make good decisions 

about whether to stay where they are or move to 
new locations where they are less vulnerable.”

Report team leader Kanta Kumari Rigaud said: 
“Without the right planning and support, people 
migrating from rural areas into cities could be 
facing new and even more dangerous risks … 
We could see increased tensions and conflict 
as a result of pressure on scarce resources. But 
that doesn’t have to be the future. While internal 
climate migration is becoming a reality, it won’t be 
a crisis if we plan for it now.”

Actions recommended by the report include cutting 
global greenhouse gas emissions to reduce 
climate pressure on people and livelihoods, and 
the overall scale of climate migration; transforming 
development planning to factor in the entire cycle 
of climate migration (before, during and after 
migration); and investing in data and analysis to 
improve understanding of internal climate migration 
trends and trajectories at the country level.

Rising sea levels
It’s not clear why the report did not cover the 
East Asia and Pacific region. In a blog released 
by the World Bank’s regional office in Singapore 
a week earlier,  economist Susmita Dasgupta 
said that “tens of millions” of coastal inhabitants 
of the region had to prepare for rising sea levels. 
“All island nations and countries with heavy 
concentrations of population and economic activity 
in low-lying coastal regions are vulnerable to sea-
level rise, including in the East Asia and Pacific 
region,” she said. But “not all countries in the East 
Asia and Pacific region are equally vulnerable.”

Dr Dasgupta, a lead environmental economist at 
the Environment and Energy Team of the bank’s 
Development Research Group, noted that China 
and Indonesia were the two countries in the region 
that were most vulnerable to permanent inundation 
in terms of total area and numbers of people. 

But as far as proportions of population go, island 
nations along with communities of the low-lying 
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the study showed that 
Thailand would suffer a 
“significant impact” on 
economic activity with 
more than 20 percent 
of the country’s GDP 
affected if sea levels 
rise by four or five 
metres this century. 
Worldwide, however, 
the “severe impacts” of 
rising sea levels were 
expected to be limited 
to only three countries 
— Viet Nam, Egypt and 
the Bahamas — where 
the consequences were likely to be “potentially 
catastrophic,” the study found. “For many others, 
including some of the largest (e.g., China), the 
absolute magnitudes of potential impacts are very 
large. At the other extreme, many developing 
countries experience limited impacts. Among 
regions, East Asia and Middle East/North Africa 
exhibit the greatest relative impacts.”

Climate change

Mekong and Red River deltas in Viet Nam are 
the most vulnerable. “Some 11 percent of Viet 
Nam’s population would face inundation risk if sea 
levels rise by one metre, and the ratio climbs to 
an alarming 26 percent if sea levels rise by three 
metres,” she said.   

‘Some 11 percent of Viet Nam’s 
population would face inundation risk 
if sea levels rise by one metre, and the 
ratio climbs to an alarming 26 percent 

if sea levels rise by three metres’

The rise in sea levels is accelerating and will 
continue beyond 2100, the Indian economist 
said, even if greenhouse gas emissions are 
stabilised today. “Expected to rise by at least one 
metre during this century according to the current 
scientific consensus, sea levels may even rise by 
three metres by 2100, in light of the new evidence 
on ice-cliff instability of the Antarctic,” she said, 
pointing to two papers published in the London-
based weekly journal Nature in 2016 and a more 
recent article published in the Seattle-based Grist 
magazine in 2017. According to Dr Dasgupta, this 
evidence has implications for the magnitude and 
time-phasing of the global rise in sea levels.

'Potentially catastrophic' impact in Viet Nam
Dr Gasgupta and her colleagues at the 
Environment and Energy Team have been 
researching coastal vulnerability to a changing 
climate for 12 years. Their first paper, published 
by the World Bank in 2007, analysed the expected 
impacts of rising sea levels on 84 developing 
countries. The findings for Viet Nam — that 11 
percent of the population would be affected by 
rising sea levels of one metre, climbing to 26 
percent for three metres — showed that the country 
was expected to have the biggest percentage of 
people impacted among the 84 countries. 

Should sea levels rise five metres this century 
— if the West Antarctic Ice Sheet collapses, 
for example — 35 percent of the Vietnamese 
population would be exposed, the study found. 
Moreover, the impacts on Viet Nam’s gross 
domestic product (GDP) and urban areas would 
be similar to the impact on population. At the 
same time, the extent of Viet Nam’s agriculture 
would be the most severely affected in East Asia. 
Among other countries in the Mekong region, 

5 metres

MaPs: dasguPta et. al. (2007)

1 metre 2 metres
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Viet Nam inundation zone
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East Asia population exposed to 5 m sea-level rise The study found that these findings 
were sobering, with “hundreds 
of millions” likely to be displaced 
worldwide and many people 
affected by severe economic and 
ecological damage. “The world has 
not previously faced a crisis on this 
scale,” it said, adding that resource 
allocation should recognise 
the skewed impacts with some 
countries little affected by rising 
sea levels and others “so heavily 
impacted that their national integrity 
may be threatened.” It would seem 
sensible the study concluded, to 
allocate aid according to degree of 
threat.

A separate study co-authored 
by Dr Gupta that was published 
in 2014 found that a one-metre 
rise in sea levels would reduce 
the world's coastal wetlands by 
58 percent with China, Egypt, 
Libya, Romania, Ukraine and Viet 
Nam bearing most of the losses. 
For freshwater marshes alone, 
Viet Nam  was by far the most 
vulnerable country in the world 
with 65 percent of its marshes 
at risk. Published by Ambio, an 
environmental journal affiliated 
with the Royal Swedish Academy 
of Sciences, the study estimated 
Vietnamese losses at 8,583 
square kilometres with Argentina 
ranking a distant second with 
freshwater marsh losses estimated 
at 1,335 square kilometres. 
   
According to American 
meteorologist Eric Holthaus, 
something known as “marine ice-
cliff instability” is the new focus 
of concern for rising sea levels. 
“In the past few years, scientists 
have identified marine ice-cliff 
instability as a feedback loop that 
could kickstart the disintegration of 
the entire West Antarctic ice sheet 
this century — much more quickly 
than previously thought,” he wrote 
in Grist magazine in November 

Population Impact (%)

GDP Impact (%)
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last year. “Minute-by-minute, huge 
skyscraper-sized shards of ice 
cliffs would crumble into the sea … 
The result: a global catastrophe the 
likes of which we’ve never seen.” 

According to Kristin Poinar, a 
glaciologist at NASA’s Goddard 
Space Flight Center who’s quoted 
in the article: “With marine ice-
cliff instability, sea-level rise for 
the next century is potentially 
much larger than we thought it 
might be five or 10 years ago.” 
Holthaus warned that collapses 
of the Pine Island Glacier and the 
Thwaites Glacier — located in Pine 
Island Bay in the Amundsen Sea 
in Western Antarctica — could 
trigger a catastrophe, with icebergs 
streaming away from the frozen 
continent. “All over the world, high 
tides would creep higher, slowly 
burying every shoreline on the 
planet, flooding coastal cities and 
creating hundreds of millions of 
climate refugees.”  

Further reading
   
Blankespoor, B., S. Dasgupta and B. 
Laplante (2014) Sea-level Rise and 
Coastal Wetlands. AMBIO 2014, 43:996–
1005 DOI 10.1007/s13280-014-0500-4

Dasgupta, S., B. Laplante, C. Meisner, 
D. Wheeler and Yan, J. (2007) The 
Impact of Sea Level Rise on Developing 
Countries: A Comparative Analysis. 
Policy Research Working Paper 4136, 
February 2007. World Bank, Washington. 
http://documents.worldbank.org/curated/
en/156401468136816684/pdf/wps4136.pdf
 
Dasgupta, S. (2018) Risk of sea-level rise: 
high stakes for East Asia & Pacific region 
countries. World Bank Singapore E-alert. 
http://blogs.worldbank.org/eastasiapacific/
risk-of-sea-level-rise-high-stakes-for-east-
asia-pacific-region-countries?CID=SURR_
WBGCitiesEN_D_EXT
   
DeConto, R.M. and D. Pollard (2016) 
Contribution of Antarctica to past and 
future sea-level rise. Nature, Volume 531, pages 591–597 (31 
March 2016) doi:10.1038/nature17145

Holthaus, E (2017) Ice Apocalypse. Grist, 21 November, 
2017. https://grist.org/article/antarctica-doomsday-glaciers-

could-flood-coastal-cities/

Tollefson, J. (2016) Antarctic model raises prospect of 
unstoppable ice collapse. Nature, Volume 531, page 562 (31 
March 2016) doi:10.1038/531562a
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Parasitology

New study shows continued threat 
from liver fluke in northeast Thailand

Old habits die hard 

Lawa Lake is a semi man-made reservoir and 
wetland in Khon Kaen Province in northeast 
Thailand that serves as a habitat for Bythinia 
snails and cyprinid fish. People depend on the 
lake for water, food and medicinal products. Being 
a closed system, there is no water flow or current, 
making it an ideal environment for the Southeast 
Asian liver fluke (Opisthorchis viverrine), which 
can infect humans and other mammals consuming 
raw fish. 

To investigate the presence of the parasite 
in selected villages, a recent study took two 
approaches. One was to conduct geo-tracking 
on fish caught from the reservoir to see how they 
were being distributed after being caught. A GPS 
logger was installed in more than 30 fish sending 
signals to a laptop every 10 minutes. The second 
approach involved interviewing villagers about 
their lifestyle, food traditions and culture so socio-
economic changes could be assessed. 

The study found that major 
socio-economic changes had 
occurred only in recent years. 
These included new roads and 
technologies, bigger markets 
and delivery services. It was 
also found that traditional 
cuisine had been supplemented 
with western and convenience 
foods. Items like bread, instant 
coffee and hotdogs were 
very popular among the few 
remaining young people. At 
the same time, demographic 
changes had driven young 
people to cities to work and 
receive further education, 
leaving older people in villages 
to continue their quiet lifestyle. 

The Thai government has long implemented 
health campaigns to educate people, specifically 
parents, about the dangers of eating raw 
freshwater fish. The campaigns have mostly been 
successful but liver fluke infection rates remain 
high in Khon Kaen Province. In focus-group 
interviews conducted for the study, participants 
claimed not to eat raw fish anymore. But in 
individual interviews, most villagers said they 
still consumed raw fish on special occasions like 
weddings and funerals. Some claimed the parasite 
would only affect people below 40 years of age or 
that mixing lime with the fish and consuming it with 
beer was safe. The study also found that infected 
cyprinids could easily be fermented and kept for 
periods of food scarcity in which villagers are not 
able to distinguish between different types of fish.

Cyprinids were found to be the most abundant fish 
species in Lawa Lake and also easier to catch. 
Larger fish more difficult to catch and are favoured 
by full-time fishermen who sell them to markets 
away from the villages, limiting local access to 

Location of Khon Kaen Province in northeast Thailand 

by beRit MohR*
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“healthy” fish. Geo-tracking showed a complex 
network of fishermen, middlemen, fermented fish 
producers and small street vendors. 

Despite government health campaigns, the study 
found that traditional beliefs remained strong, 
particularly among older people who value the 
convenience of fermented fish and have less 
access to larger uninfected fish. Socio-economic 
changes have started to affect lifestyles with 
younger people replacing traditional cuisine with 
convenience food. The study concluded that 
further monitoring would be needed to see whether 

Parasitology

Opisthorchis viverrine in adult form. Its size varies between 5-10 mm 
in length. (Kaewpitoon, Kaewpitoon, Pengsaa and Sripa, 2008)

Photo: KaeWPitoon et al. (2008)

Opistchorchis viverrini is 
a liver fluke found only 
in Southeast Asia. It is 
especially  abundant in 
Thailand and some parts 
of Lao PDR, Viet Nam and 
Cambodia. The parasite 
undergoes a complex 
lifecycle and requires 
Bythinia snails and cyprinids 
to fully develop. Eggs in 
water (1) start hatching and 
infect the Bythinia snail (2) as 
their first intermediate host. 
The snails release larvae 
that attach themselves under 
the scales of cyprinids (3) 
where they further develop 
in the muscles of the fish. 
Humans and other mammals 
are infected when consuming 
the infected fish (4). The 
larvae attach themselves the 
liver and take several months 
to mature (5). The adult 
parasite can reach up to 10 
mm in length and is found 
as a thin-oval shaped worm 
(6). Symptoms are non-specific and include abdominal 
pain or diarrhoea. The parasite often remains 
undiscovered until the liver and the rest of the body 

Life cycle of the parasite Opisthorchis viverrine 

souRCe: CdC and KaeWPitoon et. al. (2008)

have been severely damaged. It can take years (after 
being first infected) until the primary symptoms occur, 
making infection difficult to diagnose and identify.

continued health campaigns and modernisation 
will eliminate the consumption of raw cyprinids. 

* Ms Mohr is an intern at the Environmental Management Division of 
the Mekong River Commission Secretariat
 
Further reading 
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(2008) Opisthorchis viverrini: The carcinogenic human liver 
fluke. World Journal of Gastroenterology, 14(5), 666-674.

Kim, C. S., Smith, J. F., Echaubard, P., Wilcox, B., Kaewkes, 
S. S. and B. Sripa (2017) Role of socio-cultural and economic 
factors in cyprinid fish distribution networks and consumption 
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on Opisthorchis viverrini transmission dynamics. Acta Tropica, 
170, 85-94.

Pinlaor, S., Onsurathum, S., Boonmars, T., Pinlaor, P., 
Hongsrichan, N., Chaidee, A., Haonon, O.,  Limviroj, 
W., Tesana, S., Kaewkes, S. and P. Sithithaworn (2013) 
Distribution and Abundance of Opisthorchis viverrini 
Metacercariae in Cyprinid Fish in Northeastern Thailand. The 
Korean Journal of Parasitology, 51(6), 703-710.
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Exotic species

Common carp: ‘one person’s pest can 
be another person’s prize’

In the Lower Mekong Basin, common 
carp is not seen as an immediate threat. 

In any case, it seems that little can 
be done to eradicate the “potentially 

troublesome” exotic species now that it’s 
firmly established in the wild — at least 

in Cambodia, Thailand and Viet Nam. 
But can wild stocks in the Mekong at 

least be contained to prevent the scale of 
infestation arising from introductions in 

the Southern Hemisphere and the 
United States?  Here we look at whether 

Mekong fisheries managers have 
anything to learn from Europe, 
where common carp seems to 

be an important element of wildlife 
conservation and also a highly 

sought-after species in sports fishing.

Among the countries of the Lower Mekong 
Basin, Thailand has the longest experience with 
farming common carp (Cyprinus carpio), an 
exotic species introduced more than a century 
ago. According to the Food and Agriculture 
Organisation of the United Nations (FAO), 
introductions into Thailand from China, Japan, 
Israel and Germany by unknown parties date 
back to 1913. More than six decades later, the 
FAO says, the common carp was introduced into 

Viet Nam from Hungary by the government in 
1975 and Lao PDR from India and Thailand by 
an international organisation in 1977. The fish 
has also been introduced into Cambodia from 
Taiwan and Viet Nam, although the year of first 
introduction is not clear.

Carps have been reared for more than 2,000 
years in China, where they were kept in ponds 
stocked regularly with fry from rivers. “Natural 
food-based polycultural rearing technology was 
applied,” the FAO says. “Semi-domesticated 
carp races have developed in this system. 
Domesticated carps have been produced in most 
of the carp rearing areas recently.” 

‘Cyprinus carpio is not one species 
but rather a complex of species 

with two groups – silver varieties 
originating from southern China and 

northern Viet Nam and yellow varieties 
from Eastern Europe’

In Europe, carp was a “luxury food” in the middle 
and late Roman period. The fish were kept in 
storage ponds by the Romans, and later in ponds 
built by Christian monasteries. “In this European 
practice, the carp were kept in monoculture. The 
largest individuals were selected as broodfish,” 

Country From Year Reason Status in 
the wild

Established 
through Use Ecological 

effects

Socio-
economic 

effects

Cambodia Taiwan, 
Viet Nam ? No data Established No data Wide Unknown Beneficial

Lao PDR Thailand, India 1977 Aquaculture Unknown No data No data Unknown Unknown

Thailand China, Japan, 
Israel, Germany 1913+ Aquaculture Established Natural 

reproduction Wide Unknown Probably 
beneficial

Viet Nam Hungary 1975 Aquaculture Established Natural 
reproduction Wide Beneficial Beneficial

souRCe: MRC teChniCaL PaPeR no 9
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the UN agency says. “From, the 12th to the 
mid-14th century A.D., unintentional artificial 
selection had taken place, the first steps towards 
domestication. Controlled semi-natural pond 
breeding and fry rearing of carp started in the 19th 
century.”

According to the FAO, Europe now has about 30-
35 strains of domesticated common carps. Many 
strains are also maintained in China. In addition, 
Indonesia has several carp strains that have not 
been scientifically examined and identified.

Species complex
In a technical paper published in 2003, the MRC 
documented the impacts of exotic species in the 
Mekong basin and policies for their control. It 
noted evidence that Cyprinus carpio is not one 
species but rather a complex of species with two 
groups – silver varieties originating from southern 
China and northern Viet Nam and yellow varieties 
from Eastern Europe.  

Regardless of the variety, the paper noted that 
the common carp was a “notable example” of an 
exotic species that can disturb habitats and alter 
ecosystems so much that they threaten native 
fishes. In this case, the carp “digs” for food in 
muddy bottoms of lakes and rivers, stirring up 
sediment and biological oxygen demand. This 
can lead to turbidity that reduces light penetration 
and plankton production. The paper also noted 
that naturalised stock of introduced common carp 
and tilapias were among the most likely to be 
affected by contamination with genetic material 
from the various specialised strains being used in 
aquaculture and the aquarium fish trade.

Adapts better to dams
As for damming rivers, the paper noted that flow 
controls often reduce flooding and cause native 
floodplain-spawning species to disappear . “In 
such cases, introduced species may be able 
to adapt better than natives,” it says. “The net 
effect of damming is to convert previously free-

Common carp (Cyprinus carpio)

iLLustRation: aLexandeR FRanCis Lydon 
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flowing rivers with pronounced pulse behaviour 
into rivers with flows that are evened out over 
a longer period than before construction of the 
dam. In extreme cases, peaks in the hydrograph 
are suppressed to a point where little flooding 
occurs. This transition has resulted in cases 
of infestation with common carps in South 
American, South African and Australian rivers 
and Western coastal rivers of the United States.”

In the Mekong Basin, the MRC paper noted 
“considerable movement” of common carp from 
Thailand and China into Lao PDR as stocking 
material for aquaculture and reservoirs. “The 
species complex is widely established in the 
wild and in many areas is now regarded as a 
permanent element of the fauna.” Yet despite the 
disfavour towards the species in many areas, the 
common carp is "not perceived as an immediate 
problem in the Mekong,” the paper said. 

‘Despite the disfavour towards the 
species in many areas, the common 

carp is "not perceived as an 
immediate problem in the Mekong" ’

“However, there are some local concerns 
about this species in southern Lao PDR where 
fishermen blame it for declines in local fish 
species because it eats the eggs of other 
fish. Common carps are notorious for the way 
their populations rapidly increase following 
environmental disturbances by dams. Their habit 
of digging around in the bottom and muddying 
the water can seriously alter the environment to 
the detriment of other species. Given that the 
species is now firmly established, there seems 
little that can be done to eradicate this potentially 
troublesome fish.” 

Wildlife conservation and sports fishing
How has the rest of the world been coping with 
the introduction on this alien species? According 
to the California-based consulting company 
Fishbio Environmental LLC, carp were introduced 
in North America by government agencies in the 
late 19th century for food. 

“However, people never developed a large 
appetite for carp, despite the species’ role as 
a culinary staple and traditional holiday dish in 

many other countries,” the company said in an 
article published on March 12. “State agencies 
that had deliberately and successfully introduced 
carp began efforts to eradicate them just a 
few decades later – efforts that were just as 
deliberate, but not nearly as successful.”

According to Fishbio, authorities in Australia are 
evaluating an eradication programme that would 
introduce a herpes virus deadly to carp but not 
to other fish. In Europe, however, low-density 
carp ponds seem to have become an “important 
element” in wildlife conservation. 

‘A variety of water birds and 
amphibians, including many 
rare species, find refuge at 

carp-pond complexes’

“Carp have been cultured on the continent 
for centuries, and a variety of water birds and 
amphibians, including many rare species, find 
refuge at carp-pond complexes,” the company 
said. Fishbio estimated that the global production 
of farmed carp of more than three million tonnes 
was roughly the combined weight of farmed and 
wild-caught salmon worldwide. “While the majority 
of farmed carp are sold as fresh or frozen whole 
fish, other carp products are marketed as well,” it 
said, noting the use of carp roe (tarama) in Greek 
cuisine.

‘France, in particular, has become a 
travel destination for carp-aficionados 

seeking to hook a heavyweight’

Carp are also highly sought-after by anglers 
in Europe. Fishbio estimated that carp tackle 
accounted for almost 40 percent of tackle sales 
in England with annual revenues upwards of 
$300 million — much like America’s bass fishing 
industry where smallmouth and largemouth 
bass account for about 25 percent of angler 
spending. “Anglers are willing to travel far and 
wide in pursuit of bottom-feeding goliaths,” the 
company said, noting that carp can reach weights 
approaching 40 kg. 

“France, in particular, has become a travel 
destination for carp-aficionados seeking to hook 
a heavyweight, and a multitude of tour operators 
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Common carp is staple a 
Christmas dish in central 
European countries such as 
the Czech Republic, Slovakia 
and Hungary (the source of the 
European variety introduced 
into Viet Nam in 1975 — see 
table on page 34). 

“As the tradition goes, the 
Christmas carp must first swim 
in the family bathtub for at 
least a day or two,” America’s 
National Public Radio reported 
from Slovakia in 2014. 

“Traditionally, the father takes 
the live fish from the family 
tub and, in most cases, slices 
its head off with a knife.” In 
Slovakia, the report said, the 
carp is usually served breaded and fried on Christmas Eve on December 24. “Once the meal ends, 
everyone checks under his plate to retrieve fish scales from the family carp. The scales signify luck 
for the year ahead, and people put them in their wallets and carry them until the following Christmas 
Eve.” 

A similar custom is followed in Hungary, according to hunglish.org, a Hungarian news website for 
English speakers. In Hungary,” it says, “Christmas dinner tends to be an array of fried fish, mostly 
carp, whose scales are thought to bring money and wealth to its digesters. Hungarians also have a 
popular soup called “halászlé” made from carp and paprika, a pungent Hungarian spice from dried 
sweet peppers.

Further reading

Sullivan, M. (2014) In Slovakia, Christmas starts in the bathtub. National Public Radio, Washington.https://www.npr.org/
sections/thesalt/2014/12/22/372088391/in-slovakia-christmas-dinner-starts-in-the-bathtub

Jaro, N. (2010) Christmas cooking in Hungary, hunglish.org.  http://www.hunglish.org/articles/christmas-hungarian-food

Carp for Christmas

A simple recipe for the Hungarian fish soup halászlé published by the weekly newspaper Heti 
Világgazdaság in 2010 uses 2.5 kg of common carp and 1.5 kg of “mixed small fish” along with 
onions and paprika 

Photo: heti ViLággaZdaság

and travel agencies now cater exclusively to carp 
anglers. Diverse perceptions, uses, and impacts 
of carp in the many regions where they are now 
found fuel continuous interest in this fish from 
different sides. It just shows how one person’s 
pest can be another person’s prize.”

Further reading

Fishbio (2018) Common carp: a prized pest? Fishbio 
Environmental LLC, Oakdale. https://fishbio.com/field-notes/
conservation/common-carp-prized-pest

Welcomme, R. and Chavalit Vidthayanom (2003) The impacts 
of introductions and stocking of exotic species in the Mekong 
Basin and policies for their control. MRC Technical Paper 
No. 9, Mekong River Commission, Phnom Penh. http://www.
mrcmekong.org/assets/Publications/technical/tech-No9-the-
impacts-of-intro-n-stocking.pdf) Khmer-language summary: 
http://www.mrcmekong.org/assets/Publications/technical/
TechPaper-No9-Summary-Khmer.pdf

http://www.mrcmekong.org/assets/Publications/technical/tech-
No9-the-impacts-of-intro-n-stocking.pdf) Khmer-language 
summary: http://www.mrcmekong.org/assets/Publications/
technical/TechPaper-No9-Summary-Khmer.pdf
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Global fish passage forum to include first 
symposium on hydropower and fish

The International Conference on River 
Connectivity is being held in Australia this 

year. Organisers are aiming for strong 
attendance from the Mekong region.

The American Fisheries Society and the 
Environmental and Water Resources Institute 
of the American Society of Civil Engineers are 
holding this year's annual fish passage conference 
in Australia in December in collaboration with 
hosts Charles Sturt University and the New South 
Wales Government. The International Conference 
on River Connectivity in Albury from December 10 
to 14 includes the First International Symposium 
on Hydropower and Fish Management.

The latter is scheduled to be chaired by Luiz Silva, 
a Brazilian freshwater fish scientist now based at 
the Australian university's Institute for Land, Water 
and Society in Albury, located at the headwaters 
of the Murray River which forms part of the largest 
river basin in Australia. Dr Silva has contributed 
significantly to the understanding of fish passage 
in tropical regions and is credited with developing 
strong links to the hydropower industry in Brazil.

The overall conference is scheduled to be jointly 
chaired by Lee Baumgartner, associate professor 
at the Institute, and Matthew Gordos, fish passage 
manager at the New South Wales Department of 
Primary Industries.

‘There is an increasing goal 
worldwide to seek multidisciplinary 

tools and solutions for the 
hydropower development and 

fish management nexus’

The separate symposium is part of an initiative 
of the Technology Collaboration Programme on 
Hydropower of the Paris-based International 
Energy Agency (specifically its working group 
on hydropower and fish, known as Annex XIII). 

According to the conference website launched 
by the University of Massachusetts during the 
second week of January, "there is an increasing 
goal worldwide to seek multidisciplinary tools and 
solutions for the hydropower development and fish 
management nexus.

"Hydroelectricity is a major economic activity, 
especially in developing countries, but also a 
major threat for the aquatic biota, especially fish. 
In many cases, the lack of knowledge on the 
ecology of fish species affected by dams is the 
main factor constraining the ability to provide more 
informed decisions and management plans for 
hydropower."

‘The symposium is expected to 
focus on global issues related to 
hydropower and impacts on fish 

biology and ecology’

The symposium is expected to focus on global 
issues related to hydropower and impacts on fish 
biology and ecology, bringing perspectives from 
different countries, especially those where such 
development is a major economic activity. The five 
main topics are:

• hydropower dams and impacts on habitat 
availability for fish;

• hydropower structures/operation and direct 
impacts on fish;

• hydropower monitoring and management for 
fish;

• design, development and monitoring of 
mitigation measures; and

• hydropower policies and decision-making.

Dr Baumgartner, one of the two co-chairs of the 

by PeteR staRR*
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conference, said organisers were aiming for 
strong attendance from the Mekong region.

"River development will greatly impact aquatic 
resources and water use in the Lower Mekong 
Basin," he told Terra Daily. "Current hydropower 
output of about 3,325 MW is expected to rise 
seven percent per year over the next two 
decades with the construction of 134 new dams. 
Irrigation networks are expected to expand by 
more than 250 percent over the same period. 
This growing number of large-scale water 
resource development projects in the basin is 
challenging the long-term sustainability of the 
world's most productive inland fishery."

The Australian freshwater fish ecologist currently 
leads a five-year project on quantifying the 
biophysical and community impacts of improved 
fish passage in Laos. The project - financed by 
the Australian Centre for International Agricultural 
Research (ACIAR) - was launched in 2016. 
"The Lower Mekong capture fishery is extremely 
important," Dr Baumgartner said.

"It contributes more than 50 percent of the animal 
protein and supports the livelihoods of close to 
70 million people living in the basin. But river 
development threatens this productivity.

‘Robust science is needed to 
identify, evaluate and mitigate the 

effects of river development’

"In South America, similar development in the 
Amazon River depleted fisheries production 
by 70 percent. In North America, the Columbia 
River salmon fishery also collapsed following 
dam construction. To partly restore the 
associated fisheries, $7 billion was invested from 
hydropower earnings into applied research over 
50 years." Dr Baumgartner said these cases 
highlighted how robust science is needed to 
identify, evaluate and mitigate the effects of river 
development.

"It is far cheaper to do so before investing 
in water resource development rather than 
responding to subsequent fish declines after 
construction has taken place," he said.

"Without effective mitigation strategies, capture 

fisheries production will fall substantially, impacting 
a major source of animal protein and income."

The conference in Albury in December follows 
a regional gathering organised by ACIAR and 
the United States Department of the Interior in 
Vientiane in 2016 in which a wide range of experts 
working in the Lower Mekong discussed fish 
passage issues for the first time. The conference 
provides a forum to raise these issues on the 
international stage.

According to Dr Baumgartner, the December 
conference will bring together international experts 
in riverine development, fish passage and aquatic 
ecosystem management to show how research 
can be applied to enhance global policy and 
decision-making.

‘The broad aim is to ensure economic 
development is furthered while 

maintaining, and where necessary, 
restoring healthy fisheries’

"It's open to government agencies, developers, 
researchers, local provincial and district leaders 
and natural resource managers as well as 
recreational fishers to help share knowledge 
of successes and opportunities for sustainable 
fisheries," he said.

"The broad aim is to ensure economic 
development is furthered while maintaining, and 
where necessary, restoring healthy fisheries."

Initially known as the National Conference on 
Engineering and Ecohydrology for Fish Passage, 
the annual gathering of experts was hosted by 
the University of Massachusetts, Oregon State 
University and the University of Wisconsin 
between 2011 and 2014 as well as in 2016 and 
2017. The first conference outside of the United 
States was in the Dutch city of Groningen in 
cooperation with various European organisations 
in 2015.

Readers interested in being placed on the 
mailing list for the conference should contact Dr 
Baumgartner directly (lbaumgartner@csu.edu.au).

The author is editor of Catch and Culture - Environment. This article 
was originally published by Terra Daily on January 25.
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The Glenore Weir High Low Cone Fishway on the Norman River in Queensland, Australia. The fishway passes fish as small as 10mm as well as 
large fish such as the freshwater whip ray (Urogymnus dalyensis), a relative of the Mekong freshwater stingray (Hemitrygon laosensis).

Photo: tiM MaRsden/austRaLasian Fish Passage seRViCes
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កិច្ចប្រជុំពិភាក្រសាលើកទីមួយស្តីពីវារិអគិ្គសនី និងត្រី

នឹងធ្វើនៅក្នុងវ្រទិកាជណ្តើរត្រីពិភពលោក

សមាគមន៍ជលផលអាមេរិកាំង វិទេយាស្ថេនធនធានទឹក 

និងបរិស្ថេន នេសមាគមន៍វិស្វករស៊ីវិល អាមេរិក នឹង

ធ្វើសន្និសីទអំពីជណ្តើរតេីបេចាំឆ្នេំមួយ នៅបេទេស

អូស្តេេលី ក្នុងឆ្នេំនេះ ដោយសហការជាមួយអ្នកទទួល

រៀបចំ គឺសកលវិទេយាល័យឆលស្តើត (Charles Sturt 

University) និងរដ្ឋេភិបាលរដ្ឋញូសោតវេល (New 

South Wales Government) នេបេទេសអូស្តេេលី។ 

កិច្ចបេជ៊ំពិភាកេសាថ្នេក់អន្តរជាតិលើកទីមួយស្តីពីការ

គេប់គេងវារីអគិ្គសនី និងតេីនេះ នឹងធ្វើនៅក្នុងសន្និសីទ

អន្តរជាតិ ស្តីពីការតភា្ជេប់ទន្លេ (river connectivity) 

នៅទីកេ៊ងអាល់ប៊ើរី (Albury) ចាប់ពីថ្ងេទី១០  ដល់ ១៤

ខេធ្នូ ។                                                                                 

កិច្ចបេជ៊ំពិភាកេសាថ្នេក់អន្តរជាតិនេះ តេូវបានគេេងឱេយ

លោក លូអ៊ើស ស៊ីលវា៉េ (Luiz Silva) ធ្វើជាបេធាន។ 

លោក លូអ៊ើស ស៊ីលវា៉េ ជាអ្នកវិទេយាសស្តេតេីទឹកសប

ជនជាតិបេេស៊ីលមួយរូប ដេលបច្ចុបេបន្ននេះ ធ្វើការនៅ

វិទេយាស្ថេនដី-ទឹក និងសង្គម នេសកលវិទេយាល័យ

អូស្តេេលី ក្នុងទីកេ៊ងអាល់ប៊ើរី ដេលមានទីតាំងស្ថិតនៅ

កេបាលទឹក (បេភពទឹក) នេទន្លេមួរេ (Murray River) 

ដេលបង្កើតបានជាអាងទឹកទន្លេដ៏ធំបំផ៊តមួយនៅក្នុង

បេទេសអូស្តេេលី ។ បណ្ឌិត ស៊ីលវា៉េ បានរួមចំណេក

យ៉េងចេើនដល់ការយល់ដឹងពីជណ្តើរតេីនៅក្នុងតំបន់

តេូពិច តេូវបានទទួលស្គេល់លើការអភិវឌេឍ ដេលជាប់

ទាក់ទងយ៉េងខ្លេំងទៅនឹងឧសេសាហកម្មវារិអគិ្គសនីក្នុង

បេទេសបេេស៊ីល។

សន្និសីទទាំងមូលគេេងឱេយធ្វើបេធានរួមគ្នេដោយ

លោក លី បូមហ្គេតនើ (Lee Baumgartner)

សស្តេេចារេយរង នៅវិទេយាស្ថេនដី ទឹក និងសង្គម និង

លោក មា៉េធេយូ ហ្គេដូស (Matthew Gordos) អ្នកគេប់

គេងជណ្តើរតេី នៅនាយកដ្ឋេនឧសេសាហកម្មបឋម 

នេរដ្ឋញូសៅវេល។

សារៈសំខាន់សម្រ្រប់ពិភពលោក
នៅក្នុងកិច្ចបេជ៊ំពិភាកេសាដច់ដោយឡេក គឺជាផ្នេកនេ

ការផ្តួចផ្តើមមួយ សមេេប់កម្មវិធីសហបេតិបតិ្តការ 

វារិអគិ្គសនី របស់ទីភា្នេក់ងារថមពលអន្តរជាតិ ដេល

មានមូលដ្ឋេននៅទីកេ៊ងបា៉េរីស (ជាពិសេសកេ៊ម

ការងារវារិអគ្គិសនី និងតេី នេទីភា្នេក់ងារនេះ ដេល

តេូវបានគេស្គេល់នៅក្នុងឧបសម្ព័ន្ធទីបេេំបី)។ តាម

គេហទំព័ររបស់សន្និសីទនេះ ដេលដក់អោយបេើ

ដោយសកលវិទេយាល័យ មា៉េសជូសិត ក្នុងអាទិតេយទី ២ 

នេខេមករា បានសរសេរថ៖ «មានការកើនឡើងនូវ

គោលបំណង នៅទូទាំងពិភពលោកដើមេបីស្វេងរក

ដំណោះសេេយ និងវិធាននៅក្នុងពហ៊ម៊ខវិជា្ជេ សមេេប់

ការជាប់ទាក់ទងទៅនឹងការគេប់គេងតេី និងការ

អភិវឌេឍន៍វារីអគ្គិសនី។ វារីអគិ្គសនី គឺជាសកម្មភាព

សេដ្ឋកិច្ចដ៏ចមេបងមួយ ជាពិសេសនៅក្នុងបេទេស

កំព៊ងអភិវឌេឍន៍ តេក៏ជាការគំរាមកំហេងដ៏ចមេបងមួយ

សមេេប់វារីភាវរស់ (សត្វ និងរ៊ក្ខជាតិដេលរស់នៅក្នុង

ទឹក) ពិសេសតេី។ ក្នុងករណីជាចេើន ការកង្វះខត

ចំណេះដឹងពីអេកូឡូស៊ី នេបេភេទតេីដេលរងផលប៉ះ

ពាល់ពីទំនប់វារិអគ្គិសនី គឺជាកតា្តេដ៏សំខន់ ដេលរាំង

ស្ទះដល់លទ្ធភាពធ្វើសេចក្តីសមេេចចិត្ត និងធ្វើផេន

ការគេប់គេងសមេេប់វារិអគ្គិសនី ឲេយកាន់តេស៊កេឹតេយ 

និងគិតគូកាន់តេល្អិតល្អន់។» កិច្ចបេជ៊ំពិភាកេសានេះ 

តេូវបានគេរំពឹងថ នឹងផ្តេតទៅលើបញ្ហេពិភពលោក 

ទាក់ទងនឹងវារិអគ្គិសនី និងផលប៉ះពាល់ទៅលើ

ជីវសស្តេ និងអេកូឡូស៊ីរបស់តេី ហើយនឹងនាំមក
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នូវទសេសនវិស័យទាំងឡាយពីបេទេសផេសេងៗ ជា

ពិសេស បេទេសទាំងឡាយណាដេលការអភិវឌេឍន៍

បេបនេះ គឺជាសកម្មភាពសេដ្ឋកិច្ចដ៏ចមេបងមួយ។ 

បេធានបទទាំងបេេំមានដូចជា៖

១. ទំនប់វារិអគ្គិសនី និងផលប៉ះពាល់លើទីជមេកតេី

២. សំណង់ (ទមេង់រូបរាង) ឬក៏ដំណើរការរបស់ 

វារិអគ្គិសនី និងផលប៉ះពាល់ផ្ទេល់លើតេី

៣. ការតាមដន និងគេប់គេងវារិអគ្គិសនីសមេេប់តេី

៤. ការរៀបចំ  ការអភិវឌេឍ និងការតាមដន 

វិធានការណ៍កាត់បន្ថយផលប៉ះពាល់

៥. ការធ្វើសេចក្តីសមេេចចិត្តអំពីវារិអគ្គិសនី 

និងគោលនយោបាយវារិអគ្កិសនី

បញ្ហ្រពាក់ព័ន្ធទៅនឹងអាងទន្ល្រម្រគង្គ 
បណ្ឌិត បូមហ្គេតនើ បេធានមួយរូបក្នុងចំណោម

សហបេធានទាំងពីររូប របស់សន្និសីទបានថ្លេង ថ៖ 

អ្នករៀបចំ មានគោលបំណងឱេយមានការចូលរួមយ៉េង

ខ្លេំង ពីតំបន់ទន្លេមេគង្គ។ 

គត់បានជមេេបជូនពេឹត្តិព័ត៌មានវិទេយាសស្ត្រឈ្មេះ 

Terra Daily ថ៖ «ការអភិវឌេឍន៍ទន្លេ នឹងប៉ះពាល់យ៉េង

ខ្លេំងដល់ធនធានវារិជាតិ និងការបេើបេេស់ទឹកនៅក្នុង

តំបន់អាងទឹកទន្លេមេគង្គកេេម»។ 

«ទិន្នផលវារិអគ្គិសនីបច្ចុបេបន្នបេមាណជា ៣.៣២៥ 

មេហ្គេវា៉េត់ តេូវគេរំពឹងថ នឹងកើនឡើងបេេំពីរភាគរយ

ជារៀងរាល់ឆ្នេំៗ ក្នុងរយៈពេលពីរទសវតេសរ៍ ជាមួយ

សំណង់ទំនប់ថ្មីចំនួន១៣៤។ បណា្ដេញសេេចសេព

តេូវគេរំពឹងថ នឹងកើនឡើងចេើនជាង ២៥០ ភាគរយ 

ក្នុងកំឡុងពេលដូចគ្នេនេះ។ ការកើនឡើងចំនួន

គមេេងអភិវឌេឍន៍ធនធានទឹកខ្នេតធំ នៅក្នុងអាង

ទន្លេមេគង្គ គឺកំព៊ងបេឈមទៅនឹងនិរន្តរភាពរយៈ

ពេលយូរ របស់ជលផលទឹកសប ដេលមានផលិត

ភាពខ្ពស់បំផ៊តរបស់ពិភពលោក»។ 

អ្នកអេកូឡូស៊ី តេីទឹកសប ជនជាតិអូស្តេេលី ដេល

បច្ចុបេបន្ននេះ ដឹកនាំគមេេងរយៈពេលបេេំឆ្នេំ ស្តីពីការ

កំណត់បរិមាណផលប៉ះពាល់នេមជេឈដ្ឋេន កតា្តេជះ

ឥទ្ធិពលលើការរស់រានមានជីវិត ការលូតលាស់ និង

ការវិវឌេឍនេបេភេទតេីណាមួយ និងការកំណត់

បរិមាណផលប៉ះពាល់ នេសហគមន៍របស់បេភេទ

តេីណាមួយនោះ (quantifying the biophysical and 

community impacts) ពីការកេលម្អជណ្តើរតេីនៅ

ក្នុងបេទេសឡាវ។ គមេេងនេះ តេូវបានផ្តល់បេេក់ពី

មជេឈមណ្ឌលអូស្តេេលី សមេេប់ការសេេវជេេវកសិកម្ម

អន្តរជាតិ (ACIAR) ដេលតេូវបានដក់ឱេយដំណើរការ

នៅឆ្នេំ២០១៦។ បណ្ឌិត បូមហ្គេតនើ ថ្លេងថ៖  «ផល

នេសទនៅតំបន់អាងទន្លេមេគង្គកេេម គឺមានសរៈ

សំខន់ខ្លេំងណាស»។

«ផលនេសទនៅតំបន់អាងទន្លេមេគង្គកេេម រួម

ចំណេកជាង៥០% នេបេូតេអ៊ើនសត្វ និងទេទេង់

ដល់ការបេកបរបរចិញ្ចឹមជីវិត របស់បេជាជនជិត

៧០លាននាក់ ដេលរស់នៅក្នុងអាងទន្លេមេគង្គ។ ប៉៊ន្តេ 

ការអភិវឌេឍន៍ទន្លេ បានគំរាមកំហេងផលិតភាពនេះ»។ 

«នៅអាមេរិកខងតេបូង ការអភិវឌេឍន៍សេដៀងគ្នេនេះ 

នៅក្នុងទន្លេ អាមា៉េហេសូន បានធ្វើឱេយផលិតផលនេសទ

ថយច៊ះ រហូតដល់៧០ភាគរយ។ នៅអាមេរិកខងជើង 

នៅទន្លេកូឡុំបៀ ផលនេសទតេីសល់ម៉៊ន ក៏ធា្លេក់ច៊ះ

ផងដេរ កេេយមានការសងសង់ទំនប់វារិអគ្គិសនី។ 

ដើមេបីស្តេរឡើងវិញដោយផ្នេកខ្លះ នេធនធានជលផល

ពាក់ព័ន្ធ ទឹកបេេក់ចំនួន៧កោដដ៊លា្លេ បានមកចំណូល

វារិអគ្គិសនី តេូវបានគេវិនិយោគទៅក្នុងការសេេវជេេវ 

សមេេប់យកមកអន៊វត្តរយៈពេលជាង៥០ឆ្នេំ។» 

បណ្ឌិត បូមហ្គេតនើ បានថ្លេងថ៖ ករណីទាំងនេះ 

បានពនេយល់ថ តើវិទេយាសស្តេរឹងមាំណាមួយដេល
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គេតេូវការ (តមេូវការវិទេយាសស្តេរឹងមាំយ៉េងណា) 

ដើមេបីកំណត់ វាយតម្លេ និងបន្ថយផលប៉ះពាល់ន

ៃការអភិវឌេឍទន្លេ។ 

គត់និយយថ៖ «វាមានតម្លេថោកជាងឆ្ងេយណាស់ 

ដេលនឹងធ្វើបេបនេះ ម៊ននឹងធ្វើការវិនិយោគក្នុងការអ

ភិវឌេឍធនធានទឹក ជាជាងការដោះសេេយការធា្លេក់ច៊ះ 

នេផលតេីជាបន្តបនា្ទេប់ កេេយពីការសងសង់រួច

ហើយ»។

«បើគ្មេនយ៊ទ្ធសស្តេកាត់បន្ថយផលប៉ះពាល់ បេកប

ដោយបេសិទ្ធភាពទេ ផលិតផលនេសទនឹងធា្លេក់ច៊ះ

យ៉េងខ្លេំង ដេលនឹងប៉ះពាល់ដល់បេភពដ៏ចមេបងនេ

បេូតេអ៊ើនសត្វ និងបេេក់ចំណូល។»

សន្និសីទនៅទីកេ៊ងអាល់ប៊ើរ៊ី ក្នុងខេធ្នូ ធ្វើតាមការបេជ៊ំ

ថ្នេក់តំបន់មួយ នៅទីកេ៊ងវៀងច័ន្ទ កាលពីឆ្នេំ២០១៦ 

ដេលបានរៀបចំឡើងដោយមជេឈមណ្ឌលអូស្តេេលី 

សមេេប់ការសេេវជេេវកសិកម្មអន្តរជាតិ(ACIAR) និង

នាយកដ្ឋេនមហផ្ទេសហរដ្ឋអាមេរិក ហើយនៅក្នុង

ការបេជ៊ំនោះ អ្នកជំនាញជាចេើនផ្នេកដេលធ្វើការនៅ

តំបន់អាងទន្លេមេគង្គកេេម បានពិភាកេសាពីបញ្ហេ

ជណ្តើរតេីជាលើកទី១។ សន្និសីទនេះបានផ្ដល់វេទិកា

មួយ ដើមេបីលើកឡើងនូវបញ្ហេទាំងនោះនៅលើឆក

អន្តរជាតិ។

បណ្ឌិត បូមហ្គេតនើ និយយថ៖ សន្និសីទក្នុងខេឆ្នូ 

នឹងនាំយកអ្នកជំនាញអន្តរជាតិខងផ្នេកអភិវឌេឍ

ជណ្តើរតេី និងការគេប់គេងបេព័ន្ធវារិអេកូឡូស៊ី នៅ

តាមដងទន្លេ ដើមេបីបងា្ហេញថ តើការសិកេសាសេេវជេេវ 

អាចតេូវបានគេយកមកអន៊វត្ត ដើមេបីពងេឹងគោល

នយោបាយពិភពលោកនិងការធ្វើសេចក្តីសមេេច

ចិត្ត។

គត់បានថ្លេងបន្ថេមថ៖ «សន្និសីទនេះ បានបើក

ចំហអោយចូលរួមពីទីភា្នេក់ងាររដ្ឋេភិបាល (ស្ថេប័ន

រដ្ឋេភិបាល) អ្នកអភិវឌេឍន៍ អ្នកសេេវជេេវ ថ្នេក់ដឹកនាំ

នៅថ្នេក់មូលដ្ឋេនក្នុងសេ៊ក និងខេត្ត និងអ្នកគេប់គេង

ធនធានធម្មជាតិ ក៏ដូចជាអ្នកធ្វើនេសទលំហេកំសន្ត 

ដើមេបីជួយចេករំលេកចំណេះដឹងស្តីពីជោគជ័យ នេ

និរន្តរភាពជលផល និងឱកាសសមេេប់និរន្តរភាព

ជលផល»។

«គោលបំណងចមេបង គឺដើមេបីធានាការអភិវឌេឍ

សេដ្ឋកិច្ចទៅម៊ខទៀត ក្នុងខណៈដេលរកេសាបាន

ធនធានជលផលឱេយមានលក្ខណៈល្អ និងនៅកន្លេង

ណាដេលចាំបាច់តេូវធ្វើការស្តេរធនធានជលផល 

ឱេយមានលក្ខណៈល្អឡើងវិញ។»

កាលពីដំបូងតេូវបានគេស្គេល់ថ ជាសន្និសីទជាតិ 

ស្តីពីវិស្វកម្មជណ្តើរតេី និងអន្តរកម្ម របស់ទឹកនិងបេព័ន្ធ

អេកូឡូស៊ីពីជណ្តើរតេី (engineering and 

ecohydrology for fish passage) គឺជាការបេមូលផ្តុំ

អ្នកជំនាញការបេចាំឆ្នេំ ដេលតេូវបានរៀបចំដោយ

សកលវិទេយាល័យមា៉េសជូសេត សកលវិទេយាល័យ

រដ្ឋអូរីហ្គេន និងសកលវិទេយាល័យវីស្កុនស៊ីន ក្នុង

ចនោ្លេះឆ្នេំ២០១១ និង ២០១៤ ក៏ដូចជាក្នុងចនោ្លេះ

ឆ្នេំ២០១៦ និង២០១៧។ សន្និសីទលើកទី១ នៅកេេ

សហរដ្ឋអាមេរិក គឺនៅទីកេ៊ងរបស់ជនជាតិហូលឡង់

ឈ្មេះហ្គេោនីងហ្គេន នាឆ្នេំ២០១៥ ដោយសហការ

ជាមួយស្ថេប័នមួយចំនួន របស់សហភាពអឺរ៉៊ប។

អ្នកអានណាដេលចាប់អារម្មណ៍ គេអាចច៊ះឈ្មេះនៅ

ក្នុងបញ្ជីផ្ញើសរ (បញ្ជីផ្ញើសំប៊តេ) របស់សន្និសីទ 

សូមទាក់ទងបណ្ឌិត បូមហ្គេតនើ ដោយផ្ទេល់ 

តាមអាស័យដ្ឋេនសរអេឡិចតេូនិច៖ 

(lbaumgartner@csu.edu.au)។
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ເວທີສົນທະນາກ່ຽວກັບທາງຜ່ານປາທົ່ວໂລກທີ່ມີກອງປະຊຸມກ່ຽວ
ກັບພະລັງງານໄຟຟ້ານໍ້າຕົກ ແລະ ປາຮ່ວມເຂົ້ານໍາເປັນຄັ້ງທໍາອິດ

ສະມາຄົມການປະມົງອາເມລິກາ ແລະ ສະຖາບັນສິ່ງແວດ
ລ້ອມ ແລະ ແຫຼ່ງນ້ຳຂອງສະມາຄົມວິສະວະກອນກໍ່ສ້າງ
ອາເມລິກາໄດ້ຈັດຕັ້ງກອງປະຊຸມທາງຜ່ານປາ ປະຈໍາປີປີນີ້
ຂຶ້ນໃນປະເທດອົດສະຕາລີ ໃນເດືອນທັນວາໂດຍການຮ່ວມ
ມືເປັນເຈົ້າພາບຂອງ ວິທະຍາໄລ ຊາວສ໌ ສະເຕີດ (Charles 
Sturt) ແລະ ລັດນິວເຊົາເວວສ໌ (New South Wales). ກອ
ງປະຊຸມສາກົນກ່ຽວກັບການເຊື່ອມຕໍ່ແມ່ນໍ້າໃນເມືອງອານເບີຣີ 
(Albury) ຕັ້ງແຕ່ວັນທີ 10 ຫາ 14 ທັນວາດັ່ງກ່າວ ໄດ້ລວມມີ
ກອງປະຊຸມສາກົນກ່ຽວກັບການຄຸ້ມຄອງພະລັງງານໄຟຟ້ານໍ້າ
ຕົກ ແລະ ປາເຂົ້ານໍາເປັນຄັ້ງທໍາອິດ  

ພາຍຫລັງທີ່ທ່ານ ລູອີດສ ຊິນວາ (Luiz Silva) ນັກວິທະຍາ
ສາດປານໍ້າຈືດສັນຊາດບຣາຊິນໄດ້ຖືກກຳນົດໃຫ້ເປັນປະທານ, 
ປະຈຸບັນແມ່ນໄດ້ປະຈໍາການຢູ່ສະຖາບັນທີ່ດິນ, ນໍ້າ ແລະ ສັງ
ຄົມຂອງມະຫາວິທະຍາໄລອົດສະຕາລີ ເມືອງອານເບີຣີ, ເຊິ່ງ
ຕັ້ງຢູ່ເທິງຕົ້ນແມ່ນໍ້າ ເມີເຣ (Murray) ເຊິ່ງເປັນສ່ວນຫນຶ່ງ
ຂອງລຸ່ມແມ່ນໍ້າທີ່ໃຫຍ່ທີ່ສຸດໃນອົດສະຕາລີ. ທ່ານ ດຣ. Silva 
ໄດ້ປະກອບສ່ວນຢ່າງຫຼວງຫຼາຍເຂົ້າໃນການສ້າງຄວາມເຂົ້າ
ໃຈກ່ຽວກັບທາງຜ່ານປາໃນເຂດຮ້ອນ ແລະ ໄດ້ຮັບການຍົກຍ້ອ
ງວ່າເປັນຜູ້ພັດທະນາການເຊື່ອມຕໍ່ກັບອຸດສາຫະກໍາໄຟຟ້າ
ນໍ້າຕົກທີ່ເຂັ້ມແຂງໃນປະເທດບຣາຊິນ.

ໃນກອງປະຊຸມໂດຍລວມແມ່ນໄດ້ກໍານົດຮ່ວມເປັນປະທານ
ຂອງ ທ່ານ ລີ່ ບູມກາດເນີ (Lee Baumgartner) ຮອງ
ສາດສະດາຈານຂອງສະຖາບັນດັ່ງກ່າວ ແລະ ທ່ານ ແມັດ
ທິວ ກໍໂດດສ (Matthew Gordos) ຜູ້ຈັດການທາງຜ່ານປາ 
ພະແນກອຸດສະຫະກຳພື້ນຖານຂອງລັດນິວເຊົາເວວສ໌.     

ຄວາມສຳຄັນຂອງໂລກ 
ການປະຊຸມອີກຢ່າງຫນຶ່ງແມ່ນພາກສ່ວນກ່ຽວກັບການລິເລີ້ມ
ໂຄງການຮ່ວມມືດ້ານເຕັກໂນໂລຢີດ້ານພະລັງງານໄຟຟ້ານໍ້າ
ຕົກຂອງອົງການພະລັງງານສາກົນຢູ່ນະຄອນປາຣີ (ໂດຍສະ
ເພາະແມ່ນກຸ່ມເຮັດວຽກກ່ຽວກັບພະລັງງານໄຟຟ້າແລະປາ 
ທີ່ມີໃນເອກະສານຊ້ອນທ້າຍ XIII).  ອີງຕາມເວບໄຊທ໌ຂອງ
ກອງປະຊຸມສ້າງຂຶ້ນໂດຍມະຫາວິທະຍາໄລ ມາຊະຈູເຊັດ 
(Massachusetts) ໃນອາທິດທີສອງຂອງເດືອນມັງກອນ, 

“ມີເປົ້າຫມາຍເພີ່ມຂຶ້ນໃນທົ່ວໂລກ ເພື່ອຊອກຫາເຄື່ອງມື
ແລະວິທີການຕ່າງໆເພື່ອການພັດທະນາຂະແຫນງໄຟຟ້າ
ແລະການຄຸ້ມຄອງປາ. ກະແສໄຟຟ້າພະລັງນໍ້າຕົກ ແມ່ນກິດ
ຈະກໍາທາງເສດຖະກິດທີ່ສໍາຄັນ, ໂດຍສະເພາະໃນປະເທດ
ກໍາລັງພັດທະນາ, ແຕ່ເປັນໄພອັນຕະລາຍສໍາລັບສັດນໍ້າ, 
ໂດຍສະເພາະແມ່ນປາ. ໃນຫຼາຍໆກໍລະນີ, ການຂາດຄວາມ
ຮູ້ກ່ຽວກັບນິເວດວິທະຍາຂອງຊະນິດປາທີ່ຖືກຜົນກະທົບຈາກ
ເຂື່ອນແມ່ນປັດໃຈຫຼັກທີ່ຈຳກັດຄວາມສາມາດໃນການວາງ
ແຜນການຕັດສິນໃຈແລະການຄຸ້ມຄອງສໍາລັບພະລັງງານໄຟ
ຟ້ານໍ້າຕົກ”.

ກອງປະຊຸມດັ່ງກ່າວຄາດວ່າເນັ້ນໃສ່ບັນຫາທົ່ວໂລກກ່ຽວກັບ
ພະລັງງານໄຟຟ້ານໍ້າຕົກແລະຜົນກະທົບຕໍ່ຊີວະວິທະຍາແລະ
ນິ ເວດວິທະຍາຂອງປາ, ນໍາສະເຫນີທັດສະນະຈາກບັນດາປະ 
ເທດຕ່າງໆ, ໂດຍສະເພາະແມ່ນບັນດາປະເທດທີ່ຖືເອົາການ
ພັດທະນາດ້ານພະລັງງານໄຟຟ້ານໍ້າຕົກເປັນກິດຈະກໍາຫລັກ
ທາງເສດຖະກິດ. ຫ້າຫົວຂໍ້ຫຼັກຄື: 

•ເຂື່ອນໄຟຟ້ານໍ້າຕົກແລະຜົນກະທົບຕໍ່ການມີຊີວິດຂອງປາ;

• ໂຄງສ້າງ/ການດໍາເນີນງານພະລັງງານໄຟຟ້ານໍ້າຕົກ ແລະ 
ຜົນກະທົບໂດຍກົງຕໍ່ປາ;

• ການຕິດຕາມກວດກາພະລັງງານໄຟຟ້ານໍ້າຕົກແລະການ 
ຄຸ້ມຄອງປາ;

• ການອອກແບບ, ການພັດທະນາ ແລະ 
ຕິດຕາມກວດກາມາດຕະການຫຼຸດຜ່ອນ ຄວາມທຸກຍາກ; 
ແລະ

• ນະໂຍບາຍພະລັງງານໄຟຟ້ານໍ້າຕົກແລະການຕັດສິນໃຈ.

ຄວາມກ່ຽວຂ້ອງກັບລຸ່ມແມ່ນໍ້າຂອງ
ທ່ານ ດຣ. Baumgartner ຫນຶ່ງໃນສອງປະທານຮ່ວມຂອງ
ກອງປະຊຸມໄດ້ກ່າວວ່າ ບັນດາຜູ້ຈັດງານກໍາລັງມຸ້ງໝັ້ນໃນການ
ເຂົ້າຮ່ວມງານຈາກພາກພື້ນລຸ່ມແມ່ນໍ້າຂອງຢ່າງເຂັ້ມແຂງ.
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“ການພັດທະນາແມ່ນໍ້າຈະມີຜົນກະທົບຢ່າງຫຼວງຫຼາຍຕໍ່ຊັບ
ພະຍາກອນນໍ້າແລະການໃຊ້ນໍ້າໃນເຂດລຸ່ມແມ່ນໍ້າຂອງ," 
ລາວບອກກັບໜັງສືພິມ Terra Daily.

"ໃນປະຈຸບັນກໍາລັງການຜະລິດພະລັງງານໄຟຟ້ານໍ້າຕົກປະ
ມານ 3,325 MW ຄາດວ່າຈະເພີ່ມຂຶ້ນ 7% ຕໍ່ປີໃນອີກສອງ
ທົດສະວັດຂ້າງໜ້າດ້ວຍການກໍ່ສ້າງເຂື່ອນໃຫມ່ 134 ແຫ່ງ. 
ຄາດວ່າເຄືອຂ່າຍຊົນລະປະທານກໍ່ຈະຂະຫຍາຍຕົວຫຼາຍກວ່າ 
250 ເປີເຊັນໃນໄລຍະດຽວກັນ. ການຂະຫຍາຍຕົວຂອງຈໍາ
ນວນໂຄງການພັດທະນາຊັບພະຍາກອນນໍ້າຂະຫນາດໃຫຍ່ຢູ່
ໃນລຸ່ມແມ່ນໍ້າແມ່ນທ້າທາຍເຖິງຄວາມຍືນຍົງໄລຍະຍາວຂອງ
ການປະມົງທາງບົກທີ່ມີປະສິດທິຜົນຫລາຍທີ່ສຸດໃນໂລກ.”

ນັກວິທະຍາສາດນິເວດປານໍ້າຈືດອົດສະຕາລີກໍາລັງດໍາເນີນ
ໂຄງການ 5 ປີ ກ່ຽວກັບການຫາຜົນກະທົບທາງຊີວະພາບແລະ
ສິ່ງແວດລ້ອມຂອງທາງຜ່ານປາທີ່ໄດ້ຮັບການປັບປຸງໃນລາວ. 
ໂຄງການດັ່ງກ່າວໄດ້ເປີດຕົວຂຶ້ນໃນປີ 2016 ໂດຍໄດ້ທຶນຊ່ວຍ
ເຫຼືອຈາກສູນຄົ້ນຄ້ວາກະສິກໍານານາຊາດຂອງອົດສະຕາລີ 
(ACIAR). ທ່ານ ດຣ Baumgartner ກ່າວວ່າ “ການຫາປາ
ໃນລຸ່ມແມ່ນໍ້າຂອງແມ່ນມີຄວາມສໍາຄັນຢ່າງຍິ່ງ,”
“ມັນມີສ່ວນຊ່ວຍໃນການຜະລິດທາດໂປຼຕີນຈາກສັດຫຼາຍກ
ວ່າ 50 ສ່ວນຮ້ອຍ ແລະ ອູ້ມຊູການດໍາລົງຊີວິດຂອງປະຊາຊົນ
ທີ່ອາໃສຢູ່ຕາມແມ່ນໍ້າປະມານ 70 ລ້ານຄົນ. ແຕ່ການພັດທະ
ນາແມ່ນໍ້າເປັນໄພຄຸຄາມຄຸນປະໂຫຍດນີ້.”

"ໃນອາເມລິກາໃຕ້, ການພັດທະນາທີ່ຄ້າຍຄືກັນໄດ້ເຮັດໃຫ້
ການຜະລິດດ້ານການປະມົງໃນແມ່ນໍ້າອາເມຊອນຫຼຸດລົງ 
70%. ໃນອາເມລິກາເໜືອ, ປາແຊວມອນໃນແມ່ນໍ້າໂຄລໍາ
ເບຍກໍ່ໄດ້ສູນຫາຍໄປຕາມການກໍ່ສ້າງເຂື່ອນ. ເພື່ອຟື້ນຟູການ
ປະມົງທີ່ກ່ຽວຂ້ອງບາງສ່ວນ, ຈຳເປັນຕ້ອງແບ່ງລາຍໄດ້ທີ່ໄດ້
ຈາກການຜະລິດໄຟຟ້ານໍ້າຕົກຈຳນວນ 7 ຕື້ໂດລາ ນຳໃຊ້ເຂົ້າ
ໃນການຄົ້ນຄວ້າໄລຍະ 50 ປີ." ທ່ານ ດຣ. Baumgartner 
ກ່າວວ່າກໍລະນີດັ່ງກ່າວ ເນັ້ນໃຫ້ເຫັນເຖິງຄວາມຈຳເປັນໃນກາ
ນນຳໃຊ້ວິທີວິທະຍາສາດທີ່ ເພື່ອສະແດງ, ປະເມີນ ແລະ ຫຼຸດ
ຜ່ອນຜົນກະທົບຂອງການພັດທະນາແມ່ນໍ້າ.

“ມັນຈະໃຊ້ງົບນ້ອຍກ່ວາ ຖ້າຫາກດຳເນີນການຄົ້ນຄ້ວາ ແລະ 
ປະເມີນຜົນກະທົບເສຍກ່ອນ ດີກ່ວາຈະມາແກ້ໄຂບັນຫາຜົນ
ກະທົບຕໍ່ກັບປານໍາຫຼັງ ພາຍຫຼັງລົງມືກໍ່ສ້າງ,” ລາວກ່າວ. 
“ຫາກປາດສະຈາກຍຸດທະສາດຫລຸດຜ່ອນຜົນກະທົບທີ່ມີປະ
ສິດທິພາບແລ້ວ ການເກັບກ່ຽວການຜະລິດດ້ານການປະມົງ

ຈະຕົກລົງຢ່າງຫຼວງຫຼາຍ, ແລະສົ່ງຜົນກະທົບຕໍ່ແຫຼ່ງທີ່ສໍາຄັນ
ຂອງທາດໂປຼຕີນຈາກສັດແລະລາຍໄດ້."

ກອງປະຊຸມຢູ່ເມືອງ Albury ໃນເດືອນທັນວາຖືກສືບຕໍ່ຈັດຂຶ້ນ
ອີກລະດັບພາກພື້ນໃນນະຄອນຫຼວງວຽງຈັນໃນປີ 2016 ຈັດ
ໂດຍ ACIAR ແລະ ກົມພາຍໃນຂອງປະເທດສະຫະລັດ
ອາເມລິກາ ເຊິ່ງມີຜູ້ຊ່ຽວຊານຫລາຍຄົນທີ່ເຮັດວຽກຢູ່ເຂດລຸ່ມ
ແມ່ນໍ້າຂອງໄດ້ຮ່ວມປຶກສາຫາລືກ່ຽວກັບບັນຫາທາງຜ່ານປາ
ເປັນຄັ້ງທໍາອິດ. ກອງປະຊຸມດັ່ງກ່າວໄດ້ກາຍເປັນເວທີສຳລັບ
ຍົກບັນຫາເລົ່ານີ້ຂຶ້ນເທິງເວທີລະດັບສາກົນ.

ອີງຕາມ ທ່ານ ດຣ. Baumgartner ກ່າວໄວ້ວ່າ, ກອງປະ
ຊຸມເດືອນທັນວາດັ່ງກ່າວຈະໂຮມເອົາຜູ້ຊ່ຽວຊານລະດັບສາ
ກົນເຂົ້າມາຮ່ວມກັນພັດທະນາແມ່ນໍ້າ, ທາງຜ່ານປາ ແລະ 
ການຄຸ້ມຄອງລະບົບນິເວດວິທະຍາທາງນໍ້າ ເພື່ອສະແດງໃຫ້ເຫັ
ນວ່າການວິໄຈສາມາດນຳມາໃຊ້ ເພື່ອປັບປຸງນະໂຍບາຍ ແລະ 
ການຕັດສິນໃຈຂອງໂລກ.

"ມັນຄວນຈະຖືກເຜີຍແຜ່ຢ່າງກ້ວາງຂວາງໃຫ້ແກ່ບັນດາອົງ
ການຂອງລັດ, ນັກພັດທະນາ, ນັກຄົ້ນຄວ້າ, ບັນດາຜູ້ນໍາ
ທ້ອງຖິ່ນຂັ້ນເມືອງ ແລະ ແຂວງ ແລະ ບັນດາຜູ້ຄຸ້ມຄອງຊັບ
ພະຍາກອນທໍາມະຊາດ ຈົນໄປຮອດຊາວປະມົງ ເພື່ອຊ່ວຍ
ແບ່ງປັນຄວາມຮູ້ກ່ຽວກັບຜົນສໍາເລັດ ແລະ ໂອກາດ ເພື່ອ
ການປະມົງແບບຍືນຍົງ." ລາວກ່າວ“ເປົ້າຫມາຍຂອງການ
ເຜີຍແຜ່ໃຫ້ກ້ວາງຂວາງ ແມ່ນເພື່ອຮັບປະກັນວ່າການພັດ
ທະນາເສດຖະກິດທີ່ກ້າວຫນ້າ ຄວນຈະດໍາເນີນຄຽງຄູ່ກັບ
ການຮັກສາ ແລະ ການຟື້ນຟູການປະມົງໃຫ້ຍືນຍົງໃນບ່ອນ
ທີ່ຈໍາເປັນ."

ແຕ່ກ່ອນເປັນທີ່ຮູ້ທົ່ວກັນແມ່ນ ກອງປະຊຸມແຫ່ງຊາດປະຈໍາ
ປີກ່ຽວກັບວິສະວະກໍາ ແລະ ລະບົບນິເວດທາງນໍ້າສຳລັບ
ທາງຜ່ານປາ ໂດຍມີບັນດານັກຊ່ຽວຊານເຂົ້າຮ່ວມຢ່າງຫຼວງ
ຫຼາຍ ຖືກຈັດຂຶ້ນໂດຍມະຫາວິທະຍາໄລ ມາຊະຈູເຊດ 
(Massachusetts), ມະຫາວິທະຍາໄລລັດ ອໍເກິນ (Oregon) 
ແລະ ວິທະຍາໄລ ວິດສຄອນເຊິນ (Wisconsin) ລະຫວ່າງປີ 
2011 ແລະ 2014 ແລະ ໃນປີ 2016 ແລະ 2017.

ຖ້າທ່ານໃດສົນໃຈ ສາມາດຕິດຕໍ່ສະໝັກໂດຍກົງຫາທ່ານ ດຣ. 
Baumgartner ໄດ້ທີ່ lbaumgartner@csu.edu.au 
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Prices

FAO Fish Price Index
Norwegian Seafood Council (2002-2004 = 100)

Production, trade, utilisation and consumption
FAO Food Outlook, November 2017

2015 2016
Estimate

2017
Forecast

Change
2017/2016

 Million tonnes %
Production 169.2 170.1 174.0 2.3
Capture fisheries 92.6 90.1 90.4 0.3
Aquaculture 76.6 80.0 83.6 4.5
Trade value (exports USD billion) 133.2 142.4 153.5 7.8
Trade volume (live weight) 59.6 60.3 60.7 0.6
Total utilisation 169.2 170.1 174.0 2.3
Food 148.8 150.6 153.3 1.8
Feed 15.1 14.3 15.6 8.7
Other uses 5.2 5.1 5.1 -0.8
Consumption per person
Food fish (kg/yr) 20.2 20.2 20.3 0.7
From capture fisheries (kg/year) 9.8 9.5 9.2 -2.4
From aquaculture (kg/year) 10.4 10.7 11.1 3.3
FAO Fish Price Index (2002-2004 = 100) 2015 2016 2017

Jan-Aug
Change

Jan-Aug 2017/Jan-Aug 2016
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Prices

Thailand
Talaad Thai Wholesale Market, Pathum Thani Province

THB per kg
November, 2017  March, 2018

Slender rasbora (Rasbora daniconius) 30 - 55 38 - 55
Chinese edible frog (Haplobatrachus rugulosus) (large) 80 - 85 105 - 110
Chinese edible frog (Haplobatrachus rugulosus) (small) 70 - 75 90 - 95
Asian redtail catfish (Hemibagrus wyckioides) 180 - 230 180 - 230
Yellow mystus (Hemibagrus filamentus) 100 - 130 90 - 100
Tire track eel (Mastacembelus favus) 100 - 200 200 - 230
Clown featherback (Chitala ornata) 80 - 100 80 - 100
Iridescent mystus  (Mystus multiradiatus) (large) 90 - 95 75 
Iridescent mystus (Mystus multiradiatus) (small) 70 - 75 35 - 70
Wallago (Wallago attu) (large) 170 - 180 170 - 180
Wallago (Wallago attu) (small) 120 120
Bronze featherback (Notopterus notopterus) 85 - 100 85 - 100
Wild striped snakehead (Channa striata) (large) 120 - 130 120 - 125
Wild striped snakehead (Channa striata) (small) 75 - 90 80 - 95
Farmed giant snakehead (Channa micropeltes) (large) 80 - 85 80 - 95
Farmed giant snakehead (Channa micropeltes) (small) 45 - 70 60 - 75
Bighead walking catfish (Clarias macrocephalus) (large) 105 - 110 105 - 110
Bighead walking catfish (Clarias macrocephalus) (small) 100 100
Farmed North African walking catfish hybrid (Clarias spp.) (large) 35 - 38 32 - 35
Farmed North African walking catfish hybrid (Clarias spp.) ((small) 35 - 40 35 - 38
Siamese red catfish (Phalacronotus bleekeri) (large) 380 - 390 300 - 340
Siamese red catfish (Phalacronotus bleekeri) (small) 180 - 200 120 - 130
Silver barb (Barbonymus gonionotus) (large) 50 - 55 50 - 55
Silver barb (Barbonymus gonionotus) (small) 35 - 38 35 - 38
Red tilapia hybrid (Oreochromus spp.) (large) 78 - 83 70 - 75
Red tilapia hybrid (Oreochromus spp.) (small) 55 - 65 50 - 55
Nile tilapia (Oreochromus niloticus) (large) 50 - 55 50 - 53
Nile tilapia (Oreochromus niloticus) (small) 25 - 38 25 - 38
Whisker sheatfish (Kryptopterus spp.) (large) 130 - 140 130 - 150
Whisker sheatfish (Kryptopterus spp. (small) 80 - 100 70 - 80
Common carp (Cyprinus carpio) (large) 38 - 45 33 - 40
Mekong giant catfish (Pangasianodon gigas) 50 - 60 50 - 60
Boeseman croaker (Boesemania microlepis) 60 - 300 60 - 220
Horse-face loach (Acantopsis choirorhynchos) 140 - 150 150 - 160
Giant gourami (Osphronemus goramy) 80 - 90 80 - 90
Siamese mud carp (Henicorhynchus siamensis) 50 - 60 50 - 60
Snakeskin gourami (Trichopodus pectoralis) 100 - 185 80 - 185
Striped catfish (Pangasianodon hypophthalmus) 23 - 28 22 - 25
Climbing perch (Anabas testudineus) from rice paddy (large) 90 - 100 95 
Climbing perch (Anabas testudineus) from rice paddy (small) 70 - 80 60 - 80
Farmed climbing perch (Anabas testudineus) (large) 90 - 100 90 - 100
Farmed climbing perch (Anabas testudineus) (small) 75 - 85 70 - 85
Spot-fin spiny eel (Macrognathus siamensis) (large) 145 - 170 150 - 165
Spot-fin spiny eel (Macrognathus siamensis) (small) 85 - 135 120 - 135
Rice-field eel (Monopterus javanensis) (large) 240 - 250 260 - 280
Rice-field eel (Monopterus javanensis) (small) 310 - 320 310 - 320
Pond snail (Filopaludina martsensi) 30 - 35 30 - 35

Viet Nam
Vietnam Association of Seafood Exporters and Producers (VASEP), Dong Thap Province in the Mekong 

Delta except black tiger shrimp (Da Nang for individuals and Khanh Hoa Province for post larvae) 

VND per kg unless otherwise stated

November, 2017 March, 2018
Pangasius (Pangasianodon hypophthalmus) (white flesh) 28,500 - 30,500 31,500 - 33,500
Pangasius fry (Pangasianodon hypophthalmus) 3 - 5 each 3 - 5 each
Pangasius sub-fingerlings (Pangasianodon hypophthalmus) (3,000/kg) 80 - 110 each 200 each
Pangasius fingerlings (Pangasianodon hypophthalmus)  (28 - 32/kg) 1,400 - 1,500 each 1,800 - 2,000 each
Red tilapia (Oreochromis spp.) > 300g - 1,000g 29,000 - 31,500 37,000 - 39,000
Red tilapia fingerlings (Oreochromis spp.) (80/kg) 24,000 - 25,000 24,000 - 25,000 
Snakehead (Channa spp.)  ≥ 500g 28,000 - 30,000 36,000 - 38,000
Snakehead fry (Channa spp.) (1,200/kg) 110 - 140 each 110 - 140 each
Snakeskin gourami (Trichogaster pectoralis) (6/kg) 30,000 - 35,000 35,000 - 37,000
Climbing perch (Anabas testudineus) (3 - 5/kg) 25,000 - 27,000 30,000 - 32,000
Japanese wrinkled frog (Thai strain) (Glandirana rugosa) (3 - 5/kg) 30,000 - 34,000 40,000 - 44,000
Japanese wrinkled frog (Thai strain) fry (Glandirana rugosa)  (120 - 140/kg) 600 - 750 each 600 - 750 each
Giant freshwater prawn (Macrobrachium rosenbergii) (>100g) 270,000 - 290,000 270,000 - 290,000
Giant freshwater prawn (Macrobrachium rosenbergii) (75g - 99g) 220,000 - 250,000 240,000 - 260,000
Giant freshwater prawn (Macrobrachium rosenbergii) (50g - 74g) 160,000 - 190,000 160,000 - 180,000
Giant freshwater prawn (Macrobrachium rosenbergii) (berried females, inferior old blue-claw males) 100,000 - 120,000 90,000 - 115,000
Giant freshwater prawn post larvae (Macrobrachium rosenbergii) (80,000 - 90,000/kg) 120 - 140 each 120 - 140 each
Black tiger shrimp (Penaeus monodon) 15/kg 460,000 440,000
Black tiger shrimp (Penaeus monodon) 25 - 30/kg 240,000 240,000
Black tiger shrimp (Penaeus monodon) 40/kg 200,000 150,000
Black tiger shrimp post larvae (Penaeus monodon) (15 days) 700 - 500 each 700 - 500 each



184 Fa Ngoum Road, 
PO Box 6101, Vientiane, Lao PDR

Tel: (856-21) 263 263  Fax: (856-21) 263 264

Photo: tiM MaRsden/austRaLasian Fish Passage seRViCes

Juvenile eels climbing around cones on the Fitzroy Barrage Cone Fishway on the Fitzroy River in the Australian state of Queensland. 
Australia's Charles Sturt University in Albury is hosting this year's International Conference on River Connectivity. For the fi rst time, the 
conference — an annual event organised by the American Fisheries Society and the American Society of Civil Engineers — is to include 
an international symposium on hydropower and fi sheries management (see page 38).


