Basin Development Plan 2"d Regional Stakeholder Consultation and Dialogue
15-16 October 2009, Chiang Rai, Thailand

Hydrological Assessment of

Basin-Wide Development Scenarios:

Tools and Preliminary Results
(Work in Progress)

Dr. Thanapon Piman

Basin Development Plan,
MRCS




Outline of the Presentation

The approach
Description of basin-wide development scenarios
Tools for modelling
Preliminary results
» Changes in flows and water levels
» Changes in floodplain in Mekong Delta

» Changes in salinity intrusion in Viet Nam Delta
In Summary

Proposed Next Steps




e
O
qv)
=
o
=)
<C
*
c
T




All eight water and related sectors are
considered

Nine basin-wide development scenarios-are
defined, some of which comprise sub-
scenarios, under four situation situations: 1)
Baseline, 2) Definite Future , 3) Foreseeable
Future (next 20 years), 4) Long-Term Future
(next 50 years)

Stakeholder Participation is carried out
along the whole process at regional, national
and sub-areas levels

Use of proven models and impact analytical
tools (the MRC-Decision Support Framework)
for hydrological simulations

First the scenarios will be assessed on a range
of hydrological impact indicators The results
are then fed into the assessment of the
transboundary economic, social and
environmental impacts

Sectors considered

* Water supplies
(domestic and industrial uses)

Irrigated agriculture
Hydropower

Flood management and
mitigation

Fisheries

Navigation, transport, river
works

® Tourism and recreation
(water-related)

* Environment, including water
demand of ecosystem




Considered Basin-Wide
Development Scenarios

Baseline Definite future Foreseeable future Longer-term
situation situation situation (20 years) future (50 years)

1. Baselineline 2. Upper Mekong 4. LMB 20-Year Plan 8. LMB Long-term
scenario in Dam Scenario Scenario (National Development
year 2000 Definite Euture perspectives) Scenario

Scenario . LMB Very High
Development

Alternative perspectives _
Scenario

5. LMB 20-Year Plan
Scenario without
Mainstream Dams

LMB 20-Year Plan
Scenario with different
configuration of
Mainstream Dams in
the LMB

Mekong Delta Flood
Management Scenario

Foreseeable Future and Longer Term Future Scenarios will be
assessed with and without climate change




Time

Jan —Jun 2008

Jul 2008 —Feb 2010

Sep 2009 —June 2010

(1)

(2)
(3)

Process

Preparation and Concept
Described

Discuss papers | |
JC -
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Basin-Wide Development
Scenario Formulation
1
Model Simulations and
Hydrological Impact
Assessment

Drafttechnical report A

(4)
(5)

Final Draft technical report g I
< JC approval  —---»

Exclusive summary report and
attached finaltechnical report

Selected Appropriate
DevelopmentScenario(s) forthe LMB

‘ JC
endorsement -
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Transboundary
Environmental, Social and
Economic Impact
Assessments

Mechanism

y N

Regional Technical Working Group
National and Sub-areas Forums
Regional Consultation/Dialogue
Peer Review

Basin-Wide Scenario

Evaluation

Decision making
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Regional Technical Working Group

y N

Regional Technical Working Group
National and Sub-areas Forums
Regional Consultation/Dialogue
Peer Review

Independence Expert Panel Review
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Regional Technical Working Group
National and Sub-areas Forums
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Negotiation
Trade-off

Regional Technical Working Group
National and Sub-areas Forums
Regional Consultation/Dialogue
Peer Review

Independence Expert Panel Review

Overall Process
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Key Indicators

Changes in flow and water level:
» Average seasonal flow and water level
» Average monthly flow and water level
» Reverse flow to Tonle Sap at Prek Kdam,
Cambodia
o Water levels in the Tonle Sap Lake,
Cambodia

Changes in the floodplain of Tenle Sap and
Mekong Delta (> 0.5 m water depth)

* Flood inundation area

* Flood duration

* Flood volume

Changes in salinity intrusion in‘the Vietnam
Delta (> 4 g/l)

« Salinity intrusion areal extent

« Salinity intrusion duration

« Salinity intrusion concentration

Other hydrology-related changes
 Sediment transport
 \Water quality




Description of

Basin-Wide Development
Scenarios
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: Install
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1) Baseline 2000 11
(1,533)
2) Upper Mekong 17
Dams (16,983)
3) Definite Future 35
(21,053)
4) LMB 20-Year Plan /9
(40,753)
5) LMB 20-Year Plan
without mainstream
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with 6 mainstream
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TAKEO AREA ¢ 4

Mekong Delta Flood Management
Scenario

A, N AR
EAST OF MEKONG /

Foreseeable Future scenario, up to
the year 2030, in which the existing
agreed plan for flood protection in the
Mekong Delta in Vietham is expected to
be completed, and a mix of early and full
flood protection in'the Cambodia part
of the delta is considered (FMMP C2).

Sub-Scenario 1: Early flood protection

and full flood protection in Cambodia
s Takeo
 Prey Veng

Sub-Scenario 2: Early flood protection

and full flood protection in Vietnam
s Long Xuyen Quidrangle
s Trans Bassac
+ Plain of Reeds

Sub-Scenario 3: Flood protection in
Cambodia and Vietnam




Tools for Modelling
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The Tools (2)

MRC Decision Support Framework (DSF)

Evaporation and
transpiration

Knowledge Base DSF User Interface and Tools

Planning and monitoring

data such as: SWAT

hydrological records Basin ‘

Simulation
phySica| data H System storage
Modelling IQQM e
7

socio-economic and Package :
4 % p

enVII’0n mental data ‘ Hydropower
Water supply

Irrigation

scenario description
data

simulation model input
data

simulation model ‘
results

Impact Analysis Tools

L

Reporting Tools
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Some Preliminary Results




Changes In

Flows and Water Levels




Variation in Observed Daily Water Levels

Chiang Saen Station Tan Chau Station
(Upper part of LMB) (Viet Nam Delta)
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Changes in Simulated Flows in
Wet and Dry Seasons

/ ] T T
Increased ason flow ® Upper Mekong Dam
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Changes in Simulated Flows
In Wet.and Dry Seasons
(Mainstream LMB Dam Options)

® LMB 20-Year Plan

Increase dry season flow
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The proposed 11 run-of-river LMB mainstream dams would
not cause flow changes beyond a dalily timeframe
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Changes-in Simulated Monthly Flows

Volume-in Dry Season
Vientiane
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Dry season flow increases significantly (10-65%) over the
Baseline in the mainstream in the Definite Future scenario

which provide the opportunity for major increases in
Irrigation




Changes th Simulated Monthly Flows
Volume in-Wet Season

Vientiane Kratie
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e The Definite Future Scenario will reduce flows during the wettest
months by 15% in the northern part of the LMB and by 5% in the |lower
part of the LMB

e The LMB 20-Year Plan Scenario causes relatively small flow changes
In the mainstream over the Definite Future Scenario




Relative Changes in Simulated Water Levels in Dry
and Wet Seasons Compared with Baseline

Unit; meter

LMB 20-Year Plan
LMB 20-Year Plan without Mainstream
without Mainstream Dams in Middle and
Dams Lower LMB

Station Upper Mekong Dam Definite Future LMB 20-Year Plan
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Dry season: WL increases ~0.9-1.4 m in the northern part of LMB
WL increases ~0.1-0.6 m in the lower part of LMB

Wet season: WL decreases ~0.5-1.1 m in the northern part off LMB
WL decreases ~0.2-0.8 m in the lower part of LMB -




Annual inflow-and outflow hydrographs to and
from the Tonle Sap based on data observed at

Prek Dam between July 1960 and June 1973
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Flow changes
caused by the
considered
scenariosyfor the
foreseeable
future constitute
a small fraction
of the
historically
observed
natural year-to-
year variability




Changes In
Floodplain in Mekong Delta




Definite Future vs. Baseline LMB-20 Year Plan vs. Definite Future
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Changes In

Salinity Intrusion In
Viet Nam Delta




Definite Future vs. Baseline 2000 LMB-20 Year Plan vs. Definite Future
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Initial Conclusions (1)

e Certainties

> Use of peer reviewed tools, approved by.the LMB countries

> Use of quality assured and verified input data with countries
and line agencies

> Use of existing plans and development options agreed with
the responsible agencies

e Uncertainties in the longer term will be revisited In
subsequent 5 year planning reviews:

» Water uses in the Upper Mekong Basin particularly
hydropower dam operations

» Climate change




Initial Conclusions (2)

....Subject to the assessment of uncertainties

e The Baseline Condition

“The mainstream can be considered to be very close to, its natural
state. This is an important river flow hydrograph condition in
maintaining a wide range of environmental and ecological values”

The Definite Future Situation

“The dry season flow increases significantly in the LMB particularly
due to two large storage hydropower dams (Xiaowan and Nuozhadu)
in the Upper Mekong Basin, while reduction of wet season flow IS
relatively small. These results might have

small positive changes in salinity intrusion in the Vietham Delta;
small changes in flooded areas around the Tonle Sap compared
to the natural year-to-year variability;

large increases in dry season flows, which opens up the
possibility for major expansion of irrigation”




Initial Conclusions (3)
e The Foreseeable Future Situation

“The modelling results of the LMB 20-Year Plan Scenario indicate that
the water quantity demands of all of the development ‘packages’ within
the LMB 20-Year Plan Scenario (large irrigation increases,
mainstream hydropower dams, tributary dams and irrigation etc.) can
be met without impacting the present dry season flows, which are fully
used for a range of economic, social and environmental purposes ”

“The calculated changes in flooding and salinity intrusion in‘the
Mekong Delta constitute a small fraction of the historically observed
natural year-to-year variability in these changes”

“The main reason for this result is that there are considerable
synergies between the hydropower and irrigation sectors: the
Increases in dry season flows caused by the many new dams in the
LMB 20-Year Plan Scenario will be reduced by the large increases in
irrigated agriculture”

“The proposed run-of-river LMB mainstream dams would not cause
flow changes beyond a daily basis”




Proposed Next Steps




Complete the hydrological assessment of all basin-
wide development scenarios without climate change
situation by end 2009

Complete the hydrological assessment of
foreseeable and long-term future scenarios with
climate change situation by end Jan 2010

Arrange discussion of results at national level during
Dec 2009-Feb 2010

Additional scenario runs for uncertainties and
sensitivity analysis by Feb 2010

Future regional stakeholder consultation before
finalization
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