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 The basin-wide assessment of climate change impacts on hydrology in the LMB  
is provided on a wide range of plausible potential future impacts of climate change 
on the hydrology (e.g., river flow; water level; flooding; drought and salinity) of the 
LMB.
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The scope of assessments is the entire Lower Mekong  Basin

MRC, Climate Change and Adaptation Initiative (2017) 
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The scope of assessments is the entire Lower Mekong  Basin

MRC, SEA of Mekong Mainstream hydropower (2010)

The hydropower development planning “platforms” 
in the Mekong region

Opportunities & 
Risk phase

Feb-May 2010

Baseline
Phase

Jun-Sep 2009

Scoping
Phase

Jun-Sep 2009

Avoidance 
enhancement & 
Mitigation phase

May-July 2010

Inception and 
scoping Report

Baseline 
Assessment 

Report
Opportunities & 

Risk Report

AME
Report

Final
Report

National Government Consultations
Regional Government Consultations
Civil society Organization (CSO) Consultations
Developer Consultations

The four steps 
in the SEA process

GMS sector & 
economic 

corridor plans

MRC Basin 
Development Plan 

(BDP)

MRC Procedures for 
Notification, Prior 

Consultation and Agreement

Bilateral transboundary project 
planning

National & sector development plans –
e.g. Power Development Plans

Local project specific planning –
e.g. power project concession process and EIA proced ures

SEA in support of 
the PNPCA and the 

BDP processes
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Simplified summary of hydropower project planning p rocess in Lao PDR and Cambodia

• Commissioning

• Detailed design

• Open talks with purchaser
• Negotiations on tariff

• Prefeasibility + IEE
• Feasibility + EIA
• EIA Process

GOVERNMENT DECISION 
POINT

MoU, Letter of 
Agreement/Permission

Approval of EIA

Project Development Agreement 
(PDA)

Power Purchasing Agreement (PPA)

Concession Agreement (handover 
agreement)

GOVERNMENT DECISION 
POINT

ENVIRONMENTAL ASSESSMENT 
PROCEDURES

NEGOTIATIONS

DESIGN

DEVELOPER INPUTS

The scope of assessments is the entire Lower Mekong  Basin



Basin Development Plan (BDP)

• Sets out five strategic priorities to enable 
Mekong countries to address emerging 
challenges and improve the overall state of 
the basin. These strategic priorities are:

• Environment: Maintain the ecological 
function of the Mekong River Basin

• Social: Enable inclusive access and 
utilisation of the basin’s water and related 
resources

• Economic: Enhance optimal and sustainable 
development of water and related sectors

• Climate change: Strengthen resilience 
against climate risks, extreme floods and 
droughts

• Cooperation: Strengthen cooperation among 
all basin countries and stakeholders
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Basin 
Development 
Plan (BDP)

For LMB
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The Tools (1) 

Knowledge Base

Planning and monitoring 
data such as:

• hydrological records

• physical data 

• socio-economic and 
environmental data 

• scenario description 
data

• simulation model input 
data

• simulation model 
results

MRC Decision Support Framework (DSF)

DSF User Interface and Tools

Basin 
Simulation 
Modelling 
Package

SWATSWAT

IQQMIQQM

ISISISIS

Impact Analysis Tools

Reporting Tools

Precipitation

Infiltration

Evaporation and 
transpiration

Run off to 
streams

Return flowsLosses to deep 
groundwater

Drainage

System storage

Hydropower

Water supply

Irrigation

SWAT

IQQM

Isis
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Time seriesTime series SpatialSpatial



The Tools (2)

GIS for spatial integration and  
quantitative assessment
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Baseline / Input Data
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• Physical data

• Climate and hydrological 

data

• Water quality

• Sector data

• Environmental data

• Social data

• Economic data
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Precipitation

Infiltration

Evaporation and 
transpiration

Run off to 
streams

Return flowsLosses to deep 
groundwater

Drainage

System storage

Hydropower

Water supply

Irrigation

SWAT

IQQM

Isis

Input Data Output Data

• Topographic data;

• Soil data;

• Land-use data;

• Time-series of climate and rainfall 

data

• 2030 and 2060 climate change 

scenario change factors for climate 

and rainfall

• Water yield 

• Groundwater discharge

• Daily natural water flows

• Sedimentation

• Water transfer characteristics

• Cropping patterns and calendars

• Population data and per capita

consumption

• Reservoir dam characteristics and 

operation data; 

• Reference period estimates and 

2030 and 2060 climate change and

development scenario estimates of 

simulated river flows and water 

demands 

• River channels, flood-plain and 

hydraulic structures

• 2030 and 2060 climate change and 

development

scenario upstream flows 

• Water demands 

• 2030 and 2060 climate change scenario 

rainfall and PET

• 2030 and 2060 climate change scenario 

downstream tidal conditions. 

• River flow and water level

• Flood depth / duration

• Salinity concentration / duration 
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CASE 1 : Climate change on hydrological impact assessment in LMB
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• The primary geographical scope of this 
basin-wide assessment of climate change 
impacts on hydrology is the whole of the 
LMB , although changes in salinity are limited 
to the extent of the Mekong Delta. 

• The temporal scope of this basin-wide 
assessment of climate change impacts on the
hydrology of the LMB requires referencing 
both a reference period and defined future 
time horizons. This assessment uses a 
reference period of 1985 to 2008 , and two 
defined future time horizons: 2030 and 
2060. 

To represent different combinations of nationally 
planned sector development , with a focus on active 
water use including domestic and industrial, irrigation,
hydropower and flood control. 

Basin-wide water resource development



Climate change Scenarios
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• To provide a wide range of climate change projections three emissions scenarios were 

selected from the four Resource Concentration Pathways developed for IPCC fifth 

assessment report. 

• Combining the three emissions scenarios with the three model scenarios, results in nine 

climate scenarios covering the range of plausible climate change in the Lower Mekong 

Basin to 2030 and 2060 

Climate change 
scenarios used for 
basin-wide impact 
assessments
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Combined Climate change Scenarios and Development S cenarios
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Assess the impact on hydrology , 
flood depth and salinity intrusion for 
each development alternatives for 
next 20 years (foreseeable future)

Assess the impact on hydrology , 
flood depth and salinity intrusion for 
each development alternatives for 
next 40 years (long-term 
development)

Assess the impact on hydrological 
assessment indicator for planned 
project in year 2015 (Current 
situation)

Baseline scenario (year 2000)
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Hydrological assessment indicator
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Hydrological assessment indicators are used to represent the status and changes in
hydrological conditions in the LMB, and are used to assess the impacts of climate change
and water resource basin development. 

• Climatic indicators showing annual , seasonal and monthly change projections at the basin-wide scale for 
rainfall , temperature and PET and at the scale of the UMB for snowmelt

• Water quantity indicators showing –
 annual , seasonal and monthly change impacts at the basin-wide scale for water yield and 

groundwater discharge ;
 annual , seasonal and monthly change impacts at key monitoring locations for river flow, water 

level and flow volume ;
 flooding timing, peaks and volume changes at key monitoring locations ;
 changes in flooding depths and durations for the Mekong Delta area;
 changes in drought at key monitoring locations ;
 changes in reverse flow to Tonle Sap ; 

• Water quality indicators showing changes in salinity concentrations and durations for the Mekong Delta 
area.

14



15

Figure 1

Change in 
Temperature
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Change in 
Water flow
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Figure 2
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Flood depth and duration and
salinity concentration and duration for
representative years in the Mekong Delta
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Finding from the assessment
Climate change impact assessment: 
1) Both temperature and sea level are rising, but other predicted aspects of climate 

change are not yet evident. 
2) The Mekong River Basin lies within the Asia and Pacific region which could be more 

vulnerable to climate change risks than other regions. 
3) The basin countries are all engaged in managing climate change and this should be 

reinforced through basin-wide planning efforts. 
4) Future climate change may exacerbate the losses from extreme events with greater 

numbers of people affected by larger flood and drought events. This requires capacity to 
respond to increased variability, natural and constructed water storage to offset 
potentially damaging effects, flood protection infrastructure, and coordinated floodwater 
management.

5) The change in flow regime also means potentially more water available during the dry
season. This water could be used to expand irrigation, help manage the risks to 
agriculture of more frequent or extreme droughts due to climate change, and/or for 
additional flows to the delta to help combat salinity intrusion. Determining the equitable 
and sustainable use of these additional flows will be an important consideration for 
regional cooperation over the next ten years. 

Basin Development Strategic Plan 2021-2030
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Thank you.
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