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|. Introduction to 12 mainstream dams
B

A Mainstream hydropower has been one of the
strategic decisions for the Mekong Basin since the
1960s, and remains so because:

A Large wealth of natural resources

A Health & connectivity of natural systems

A High dependency on natural resources for livelihoods
A

. Some of the fastest economic & energy growth rates in the world
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A -‘l‘.“ .A

Pak Beng 87 180
Luang Prabang 90 150
Xayaburi 49 100
Pak Lay 108 110
Sanakham 81 90
Pakchom 74 85
Ban Koum 133 155
Lat Sua 13 10
Don Sahong 290 (h3 5
Thakho diversion n/a 0
Stung Treng 211 45|
Sambor 620 90

55% of the river
between Chiang
Saen — Kratie will

become reservoir
.

~5% of the river
would experience
permanent water

1 levels great than

1/1,000yr event




ll. Process & scope of SEA

I

Was commissioned by the Mekong River Commission (MRC);

Was coordinated through its Initiative for Sustainable
Hydropower (ISH) and worked with all MRC programmes

I

P

Involved consultations with more than 60 government

agencies & 40 NGOs
Began in May 2009 and completed in Oct 2010
Team of 24 international & national specialists

pr]

P>



Steps in the SEA process
S

Baseline
Inception and scoping Assessment Opportunities & AME Final
Report Report Risk Report Report Report

Scoping phase Baseline
phase
May — June 2009 June-Sep 2009 Oct 2010

“a e e

National Government consultations
Regional Government Consultations

’ Civil society Organizations (CSO) Consultations
A

Developer consultations

Staged approach — analysis, consultation & documentation at
each stage C‘



SEA scope
-~

A Sectors assessed:
Power systems
Economics

Hydrology & sediment
Terrestrial systems
Aquatic systems
Fisheries

Social systems
Navigation

Climate change

A Basellne 2000 — 2010
i Future time-slice: 2010 - 2030
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lll. The big strategic issues: the SEA

stakeholders concluded

THEME ISSUE LAO PDR | CAMBODIA THAILAND VIET NAM
Hydrology and Changes in patterns of maximum water levels, ratessef and predictability ‘
sediment Changes in sediment transport and deposition \
Changes in nutrient transport
Terrestrial Habitat loss and degradation
ecosystems | Changes in Land use
and Changes in irrigated agriculture
CELE Changes in River bank gardens
Aquatic Change in productivity of aquatic habitats
€cosystems | changes in populations of rare and endangered species
Changes in water quality
Fisheries Changes in long distance migration

Changes in fish species biodiversity

Changes in fish production

Social system

Changes in poverty and natural resource based livelihoods

Changes in health and nutrition

Social effects of resettlement, land acquisition dosb of access

Changes in cultural values and patterns

Economics Contributions to national econonmyExport earning
Contributions to national economyForeign Direct Investment
Contributions to local economies (district anshemunity level

Energy and | Achieving energy security

Power Meeting national energy demands
Meeting local energy needs

Climate Relative emissions of gredrouse Gas

change

Direct impacts of climate change on hydropoweojects- extreme events & dam securit

Combined effect of climate change and mainstream dams on food security

Large
negative

Negative No Positive Large Not
impact Positive relevant




IV. Mainstream dams and CC: Key

strateqic issues
n_

A What changes are foreseen in climate and hydrological
variability and extremes?

A What implications will those changes have for natural
and social systems in the basin?

A What implications will those changes and their effects
have for development sectors in the basin including
hydropower?

A What are the linked risks and opportunities for
mainstream hydropower development (for example, in
terms of energy generation, operations, GHG emissions
and carbon financing)



Summary projected impact by climate

change
g

Through changes in:
A Temperature
A Rainfall

Woater volume, runoff and flow

2!

Sea level

2!

Tidal fluctuations

)2

A Occurrence of extreme events and conditions —
storms, floods and drought



Flooding
2 4

A Flooding will increase throughout the basin — with
downstream zones affected most.

A For example at Kratie (zone 5) the annual probability of
extreme wet flood events will increase from 5% (historic
conditions) to 76%. It will increase to 96% in the wet season

A Duration of flooding to increase in this zone and its onset
will come earlier — Tonle Sap max and min area and levels

to increase annually
A Area - Annual average flooding in delta to increase by

3,800km?

A Impact greatest on the mainstream Mekong due to
cumulative contribution from tributaries



Drought
S

A Despite rainfall increases, Northern Thailand and
the Tonle Sap catchment (zone 5) are still
susceptible to high water stress in the dry season

A There will be more dry spells

A And greater extremes between wet and dry
seasons in southern and eastern areas



People experiencing water stress in the Mekong basin
under historic climate and 2030 climate projections
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Some effects on hydropower

sy
By 2030:

A Increased rainfall, runoff and flow throughout basin
would increase potential capacity of tributaries for
hydropower

A Increase in extreme wet events an important
consideration

A Some catchments will experience very high increases in
runoff and water volume — possibly beyond the
capacity of existing tributary schemes.

A Dam design and retrofitting would need to take into
account changing conditions of rainfall and runoff and
of extreme events



Effects on fisheries

T
By 2030:

~

A River nutrient load likely to increase with increased
areaq, frequency and duration of flooding

A Fish habitats and populations might expand in some
areas due to expanded water area and flooding

A Food might increase with expanded organic and
sediment load

A In other areas — eg flooded forest —habitat
substantially reduced due to increase in lake size (no
room for ecosystem shift). Seasonal habitat in channels
might reduce



Effects on fisheries
oz 3
A Small increases (1-2°C) in temperature may
have sub-lethal effects on tropical fish
physiology, particularly reproduction.

A Salinity changes in the delta may also drive
changes in species distribution

A The extended flooding may also affect
aquaculture — particularly when located in the

coastal areas of the delta.



dicalc C 0610 Dase
Yolo 00C
0

0
Agricultural 42.9. 44.5 3.6%.
productivity in the
basin
Paddy or equivalent |17 33 94% due to
food demand population growth
Food production 25 11 minus 56%

above demand




Effects on agriculture

e [
By 2030:

A Increase in the number of sub catchments deficit in
production (Phnom Penh, Border and Delta catchments in the

south of the basin)

Increase in wet season rainfall would increase productivity

p2!

of rain fed rice,

p2!

Water availability generally will increase for all uses

p2!

Decrease in dry season rainfall in some areas would lead to
a fall in irrigated rice production

A More dry spells could affect crop productivity in some
catchments



Effects on agriculture
.4

~

A

~

A

ncreased floodplain deposition (also water
ogging?)
n delta aquaculture and agriculture highly

sensitive to salinity

i Soil erosion will increase due to increased

runoff

i Increased erosion of river banks and channels



Green house gas emissions
2y

A Greenhouse gas emissions are increasing in the LMB along with
economic development

p)

Per capita emissions are low compared with other parts of the
world.

Total emissions from the four LMB countries are:

U

A 1.5% of total world emissions
A 35% of emissions from the ASEAN countries

ol

Cambodia has the lowest per capita emissions

p)

Thailand has the highest and is close to the world average.

I

Greenhouse gas emissions relative to GDP are highest for Lao PDR.

I

Emissions intensity decreased for all four LMB countries from 2000 to
2005.



Country GHG emissions | GHG GHG emission

(tonnes CO2 emissions/capita |intensity
eqv) (t CO2 (t CO2 eqv./million
eqv/person) year 2000 international
Cambodia 22.7 1.6 1131.6
Lao PDR 17.4 3.1 1691.1
Thailand 351.3 5.6 788.7
Vietham 176.9 2.1 993.2
China 7219.2 5.5 1353.6
USA 6963.8 23.5 561.7

World 37766.8 5.8 672.3



V. Conclusions

B I
By 2030 the LMB would experience significant:

A changes in climate and changes in the hydrology regime with far
reaching natural systems effects.

p2!

The mainstream Mekong would be directly and indirectly affected by
those changes

p2!

Major adjustments to local livelihoods and key development sectors
would be required.

p2!

Existing hydropower projects would require auditing and possibly
retrofitting

P2

Yunnan dams would require review and possibly design modifications

P2

Catchments experiencing high rainfall and runoff would have increased
hydropower capacity



For SEA documents please visit:

The Strategic Environmental Assessment (SEA)
of the Mekong Mainstream

A www.icem.com.qau

The CD Includes:
« SEA Reports

« Working Papers
+ Presentations

* GIS Maps & Data

A www.mrcmekong.org /ish /SEA
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