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HYDRO DAMS

• A type of land use that is rarely 

mapped on LULC products;

• Huge impacts on water resources

• Significant implications to water-

energy-food nexus;

• Important socioeconomic 

consequences;

• Very controversial in biological, 

hydrological and ecological 

impacts;

• Number of dams are increasing 

around the globe.



• LENGTH: 2,700 miles; LONGEST RIVER IN SOUTHEAST
ASIA, THE 7TH LONGEST IN ASIA, AND THE 12TH LONGEST
IN THE WORLD

• HYDROPOWER DAMS: 

Selected field study sites: Mae Chan; Pak Munn and Tonle Sap

MEKONG RIVER BASIN FACTS:

Country No. Planned 
dams No. Proposed dams

Cambodia 12 0

China 11 2

Laos 43 20

Myanmar 7 0

Thailand 7 0

Vietnam 1 1

Totals 74 23

https://en.wikipedia.org/wiki/Cambodia
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/Laos
https://en.wikipedia.org/wiki/Myanmar
https://en.wikipedia.org/wiki/Thailand
https://en.wikipedia.org/wiki/Vietnam


Pak Mun Dam



Pokhrel et al., 2018



Lin & Qi, 2017, ERL, 158: 24-32   

Tonle Sap Lake



IN A SISTER IDS PROJECT

• We seek to improve our understanding of how large-scale 
human activities (dam infrastructure and associated 
irrigation) cumulatively affect ecological processes in 
wetland ecosystems, and to provide a scientific basis for 
the improved operation of such infrastructure to help 
mitigate the expected effects of climate change.



THIS LCLUC PROJECT GOAL

• To improve our understanding of the dynamic 
interactions among hydropower dams, distant ecosystem 
services, and livelihoods in rural communities with an 
emphasis on economic, ecological, and social tradeoffs 
under a range of dam operation scenarios.



Social Impacts and Responses(LCLUC Task 3)
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Ecosystem Functions
Hydroperiod, phenology, thermal regulation 

and greenhouse gas emissions
Ecosystem Services

Cropping potentials, biomass, NPP, 
and plant biodiversity

Wetland Dynamics
Wetland types, structure, composition, area 
expansion/shrinking, and rate of change. 

Social Drivers of LCLUC
Local land use attributes and socioeconomic 

drivers of land use changes

Societal Responses
Typology of adaptation and mitigation

Trade-offs and Tipping Points
Ecosystem services and human wellbeing across 

space and time

Synthesis and Strategies
Synthesis scenarios, planning, adaptation and 

future development strategies 

Trade-offs and Governance Options (IDS Task 4)
à Socio-ecological and socio-economic analyses of ecosystem services 
provided by coupled dams, irrigated agriculture, wetlands, and lakes 
and their trade-offs across space and time
à Basin wide water strategies
IDS: Basin-wide assessment with case studies
LCLUC: Selected rural communities

Drivers of Ecosystems Change (IDS and LCLUC Task 1)
Climate Change

Spatio-temporal 
variability in 

precipitation & 
temperature

Land Use/Cover Change

Agricultural intensification, 
irrigation & land use  change
IDS: Large-scale, recent past
LCLUC: Fine-scale, long time 

series

Hydroelectric Dam Construction

Site characteristics, water 
storage and regulation of flows
IDS: Location and regulation
LCLUC: Surrounding LCLUC

Hydrological Processes (IDS Task 2)
Spatio-temporal changes in river flow, 

floodplain inundation dynamics, 
groundwater, and reservoir storage

Impacts on Lake and Wetland Ecosystems (IDS Task 3)

IDS: Basin scale, coarse resolution
LCLUC: Small watershed scale, fine resolution

Lake Phenology and Services
Lake phenology, water volume, 

quality and fish production 

Wetland Ecology and Processes
Wetland vegetation, inundation, 

nutrient retention and 
greenhouse gas emissions

Demographic Dynamics

Population size, household structure, 
livelihood systems

IDS: Ecosystem services trade-offs
LCLUC: Social motivation, consequences 

and adaptation strategies

Basin
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es Watershed 

Scale LCLUCIDS Focus LCLUC Focus

Approach



PRELIMINARY RESULTS (1)
• Impacts on hydrological and ecological processes;
• Three models are being used:

LEAF-Hydro-Flood (LHF); Pokhrel (CO-I)
Variable Infiltration Capacity (VIC), Venkat Sridhar (CO-I)
The Landscape Hydrology Model (LHM), Hyndman (CO-I)
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DAMS IN THE MEKONG
Pokhrel et al. (2018) Pokhrel et al. 2012, 

2015

v Existing dams do not have significant impact on 
the flow in the mainstream

v Impacts on tributaries could be significant
v Future dams are likely to largely affect the 

mainstream flow



HYDROPOWER IN LMB

Management of the multipurpose dams 
demands the optimal balance between the 
supply and demand.

Crop water requirement plays a dominant 
role by altering the demand and supply.

Venkat Sridhar, Ph.D., P.E., D. WRE
At Virginia Tech



PRELIMINARY RESULTS (2)

Impacts on socioecological systems



A MANUSCRIPT SUBMITTED ON ”ECOSYSTEM SERVICES”

Reviewing Benefits and Costs of Hydropower Development: Evidence from the Lower 
Mekong River Basin 
 
• Apisom Intralawan,  Mae Fah Luang University

• Daniel B. Kramer, Daniel B. Ahlquist,William McConnell
Michigan State University, USA

• Alex Smajgl and John Ward
Mekong Region Futures Institute (MERFI), Bangkok, 10110 Thailand



HIGHLIGHTS



HIGHLIGHTS
Keys:
CS: MRC Council Studies; MDS: Mainstream Hydropower Studies
SEA: Strategic Environmental Assessment;
BDP2: Basin Development Plan Phase 2



HIGHLIGHTS



HIGHLIGHTS



HIGHLIGHTS



NEXT

• Field surveys in this summer
• Continue integration of land use, hydrological modeling 

and social analysis.
• A summer workshop (June 10-12, 2019) on hydrological 

modeling comparison focusing on uncertainties.



From Bangkokpost,  March 18, 2018

Our team hopes to 

generate the needed 

information and 

knowledge to help develop 

pathways to improve dams 

(management) and reduce 

negative societal impacts.



Thank You!


