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WEF NEXUS CHALLENGES AND ISSUES



ASEAN BEAT

Laos: New Hydropower Dams,
Old Mekong Worries

As Laos continues its hydropower ambitions,
concerns around the future of the Mekong
River are only growing.

By Tae-jun Kang
April 20, 2018
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Laos has not been reluctant to let the world know
about its ambition to become the largest energy -

exporter in the region, or the “Battery of Asia.” As of Image Credit: Flickr/Prince Roy

part of efforts to realize its goal, the landlocked

communist country has pushing for building more hydropower plants over the years, in spite of the current and
projected impacts on the future of the Mekong River, one of the world’s longest, largest, and resource-rich

rivers.
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Time cropland inundated Flood seasons

Tonle Sap Lake

Contents lists available at ScienceDirect

Environmental Research -
Journal homepage: www.elsevier.com/locate/envres
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LOWER MEKONG RIVER BASIN

ISSUES
COMPETITION FOR DIFFERENT WATER
USES

HYDROPOWER DAMS (MORE THAN 100
DAMS)

IRRIGATION FOR CROPS

SIGNIFICANT IMPACTS ON

— HYDROLOGY, WETLANDS, AGRICULTURE,
FISHERIES AND RURAL COMMUNITIES!

HoOw CcOULD ONE ADDRESS THE COMPLEX
ISSUES OF THE WATER-ENERGY-FOOD
SYSTEMS?

WATER-ENERGY-FOOD NEXUS



A WEF NEXUS FRAMEWORK



Land as the Nexus of
WEF Systems

Note: We are looking
at the NEXUS, not
individual component

*  Consumptive water use for biofuel

production ?naiﬁi“ﬁq
*  Non-consumptive water sﬂﬁﬁ
use for hydropower and

thermoelectric power ‘l

Development and
use of water
resources

(e.g. desalination,
groundwater
pumping)

HIALYM HO4 ADHINT

Food production £
(e.g. pumping of irrigation "4,

water, mechanisation, oﬂ‘¢

fertiliser production, food
processing, transportation)

WATER , -

Az, and freshwater by agriculture

F

ﬂ*"oo *  Water use for food
processing

Consumption of soil moisture
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*  Agricultural
intensification impacts
runoff, sediment and
water quality

W

FOOD & LAND FOR WATER

Intensification of
droughts and floods
driven by climate change

*  Mining activities lead to
land degradation and
loss of fertile soils

Land use for mining, biofuel,
wind and solar energy

* Biomass as domestic sources
of energy

Based on UNECE 2016 & GLP



APPROACH AND ACTIVITIES



NASA IDS PROJECT IN MEKONG

JNDERSTANDING HUMAN AND CLIMATE IMPACTS ON WE
TLAND ECOSYSTEMS IN THE LOWER MEKONG RIVER B
ASIN

Pl. Jiaguo Qi

US Co investigators:

@MSU: Dan Kramer, David Hyndman, Jinhua Zhao, Joseph Messina, Peilei Fan, William McConnell and
Yadu Pokhrel; @AGS: Nathan Torbick and William Salas; @VT: Venkataramana Sridhar

Int’| Partners:

Sura Pattanakiat,Mahidol University, Thailand. Apisom Intralawan,Mae Fah Laung University, Thailand. Charlie Navanugraha,Nakhon
Phanom University, Thailand. Le Duc Trung, Vietnam National Mekong Committee, Vietnam, Pham Tuan Phan,Mekong River
Commission, Laos. Vu Ngoc Ut,Can Tho University, Vietham. Siam Lawawirojwong,Geolnformatics and Space Technology Development
Agency, Thailand. Tep Makathy,Cambodian Institute for Urban Studies, Cambodia. Zaw Naing, Mandalay Technologies, Myanmar. Aiko
Endo, Research Institute for Humanity and Nature, Japan. Anik Bhaduri, Sustainable Water Future Programme, Australia. Thongchai
Suwonsichon, Kasetsart University, Thailand.
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SO, OUR PROJECT GOALS

e 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.

e IDS Element 2: Ecology at Land/Water Interfaces-Human
and Environmental Pressures



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

Climate Change Land Use/Cover Change
Agricultural intensification,

SlpEle el irrigation & land use change

Hydroelectric Dam Construction Demographic Dynamics

Site characteristics, water Population size, household structure,

variability in IDS: Large-scale, recent past storage and regulation of flows livelihood systems
precipitation & LCLUC: Fine-sca’Ie lon IDS: Location and regulation IDS: Ecosystem services trade-offs
temperature rbwrs : Surrounding LCLUC LCLUC: Social motivation, consequences
and adaptation strategies
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PRELIMINARY RESULTS



DAMS IN THE MEKONG

Pokhrel et al. 2012,

= Observed

Pokhrel et al. (2018)

— Model-No-Reservoirs
°o Model-With-Reservoirs

# of Dams
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e Existing dams do not have significant impact on
the flow in the mainstream

 Impacts on tributaries could be significant

 Future dams are likely to largely affect the
mainstream flow
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 Developed, calibrated and tested an ensemble modeling
approach to quantitatively link human activities (dams,
irrigation and water withdraw etc.) to hydrological
processes.

Figures: Comparison of modeled and observed flow rates and
inundation.
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WLE Greater

Mekong dam

database (2017)

A 3D-year
Landsat 5.7.8
anmual greenness
data collection
[1988 - 2017]

ALOS Global
DEM (AVE")

81 records of commissioned
hydropower construction year

102 rectified commissioned
hydropower dam (over the
entire) MRB location file

NDVI band (verified)

Local quintile of DEM

and NDVT to determine

upstream/downstream
regions

basin.

Buffer (radms of 100-m,

200-m, 300-m, 400-m,
500-m, 600-m, 700-m)

Clip to buffers

Time senes of NDVI mean,
standard deviation and

coefficient of vanation

Time series of NDVI
within buffers

Time series of NDVI mean,
standard deviation and coefficient

of variation at upstream/
downsiream regions

Used MODIS and Landsat time series
to detect construction and operation
dates, information that has
implications to water resources in the

Pearson
Correlation
Detected
years
Time series of Entropy
coefficient of variation
R-based
detection of
structual breaks
Space difference from
500-mto 4-km at a
500-m interval
Spatial
Imapct Scale

NDVI Mean 500
NDVI_Mean 600
NDVT Mean_400
NDVI_Aean 700
NDVI _Mean 300
DownStr_Mean_400
NDVI Mean 200
NDVI_Mean I00
DownsSir_CV_400
UpStr_Aean 400
NDVI_CV_600
ANDVI_ CV_3500
DowmnSitr_Std 400

Pearson Correlation

-0.19915
-0.19826
_0.17325
| -0.12810
| 0.04211
| 0.11284
i 0.16560
| 0.30799
0.32498
| 0.36986
0.37234
0.37517
i 0.44131

NDVI_CV_400
NDVI_CV_300
NDVI_CV_200
NDVI CV_700
NDVI_Std_200
NDVI_Std_100
NDVI_Std_300
UpStr CV_400
NDVI_CV_I00
NDVI_Std 600
NDVI_Std_400
NDVI_Std_700
NDVI_Std_500
UpStr_Std 400

Pearson Correlation
0.44203
i 0.45056
: 0.46318
048297
i 0.48335
: 0.66836
0.68026
i 0.69310
: 0.70746
0.73175
i 0.73738
: 0.7406%
0.76732
0.76892



Mapping and linking agricultural intensification (rice intensity) to changes
In water resources resulting from dam construction and operation

management.

2016 Rice Intensity
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FUTURE PLAN

Focus on societal impacts and understanding of
responses



Mekong researchers seek ways
to improve dams

16 Mar 2018 st 14:21 E 791 viewed n 0 comments L . m
WRITER: THOMSON REUTERS FOUNDATION
KUALA LUMPUR: Researchers backed by multi-million-dollar , +

grants from Nasa are heading to Southeast Asia's Mekong River
region to find ways to improve dams so they are less harmful to
people and the environment.

Researchers from Michigan State University (MSU) will spend three years analysing
sites in the lower Mekong River basin in Thailand, Cambodia and Vietnam.

https://www.bangkokpost.com/news/asean/1429454/mekong-researchers-seek-ways-to-improve-dams



 We will conduct field surveys to assess wetland vulnerability to agriculture
conversion resulting from reduced hydroperiod (damming impacts).
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rice, electricity and fish.
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How will all these affect the rural, telecoupled communities, across the Mekong
Basin with a focus on trade-offs, synergies and pay for ecosystem services.




This summer.....

An international meeting on
WEF NEXuUS, LAND USE AND AGRICULTURE IN

ASIA
AuGusT 13-17, 2018
HOSTED BY ﬁ-f-
NATIONAL UNIVERSITY OF LAOS ‘\
VIENTIANE, LAOS MICHIGAR STATE
paXte () il (@ - (@ENNIT

Manefs  futurerth  ‘AND)

research for global sustainability Programme
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