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Presentation
outline Research Needs
Water Security and
Global Challenges:
• Background
• What does water mean to us?
• Current state of water situation

• Water security and its assessment
• Research agenda on water security
• Final message
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Viewing the value of water through different lens
As a means to meet humankind’s basic need
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Viewing the value of water through different lens
As a means to sustain the
environment
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Viewing the value of water through different lens
As a means to drive the economy
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Viewing the value of water through different lens
As a means to support livelihoods of
people
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Viewing the value of water through different lens
As a recreational avenue
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Viewing the value of water through different lens
As an enabler of culture and tradition
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Viewing the value of water through different lens
As a means to nurture spirituality
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Current state of the water situation
Inequity in domestic water supply

Water scarcity

Situation in Delhi

About 4 billion people, nearly 2/3rd of the world
population, experience severe water scarcity during
at least one month of the year
(Mekonnen and Hoekstra, 2016)

Source: NIUA, 2020
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Current state of the water situation
Water-related disasters

Water pollution
Ratio of treated to untreated wastewater discharged in water bodies (2012)

Water-related disasters reported between 1995 and 2015

Source: UNDRR, 2015

1.8 billion people use a source of drinking water contaminated
with faeces, putting them at risk of contracting cholera,
dysentery, typhoid and polio
(WHO/UNICEF 2015)

• 74% of all natural disasters (2001-18) were
water-related
• During the past 20 years:
• >166,000 deaths caused by floods & droughts
• Total economic damage of US$700 billion
(UN WWDR, 2020) 11

Current state of the water situation
Ecosystem degradation
Biodiversity hotspots

Gender disparity
• Less than 50 countries have laws or
policies that specifically mention women’s
participation for rural sanitation or water
resources management (UN-Water 2021)
• Women and girls are responsible for water
collection in 8 out of 10 households with
water off premises,
• means reducing the population with limited
drinking water services will have a strong
gender impact (WHO and UNICEF, 2017)

• 1 million deaths/year associated with
unclean births
Source: Conservation International, 2015

World has lost 70% of its natural wetland extent, including
a significant loss of freshwater species, over the last 100
years
(United Nations, 2018)

• Infections account for 26% of neonatal deaths
and 11% of maternal mortality.
(WHO/UNICEF 2019)
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Global drivers
Global
drivers
Population Growth
Water Cycle

Urbanization
Land Use and Land Cover
Change
Climate Variability and
Change

Household Water
Security

Economic Water Security

Urban Water Security
Environmental Water
Security

River Damming
Pollution

Resilience to Waterrelated to Disaster
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Achieving water security is top priority for countries
across the globe
The capacity of a population to safeguard sustainable access to
adequate quantities of and acceptable quality water for sustaining
livelihoods, human well-being, and socio-economic development, for
ensuring protection against water-borne pollution and water-related
disasters, and for preserving ecosystems in a climate of peace and
political stability
UN-Water (2013)
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AIT’s Foray into Water Security Research
Project title: “Developing an operational water security index, and its
application in selected diverse regions of Asia”
Funded by: APN for Global Change Research
Project duration: 2014 – 2017
Project partners:
• Asian Institute of Technology, Thailand
• Central University of Rajasthan, India
• Thuyloi University, Vietnam

Study areas:
• Chao Phraya River Basin, Thailand (Bangkok)
• Banas River Basin, India (Jaipur)
• Red River Basin, Vietnam (Hanoi)
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Structure of the water security assessment framework
Variable 1

Indicator 1

Dimension 1

Water
Security
Index (WSI)

Variable k

Dimension 2
Indicator j

Dimension i

Assessment

Dimensions

Indicators

Basin scale
City scale

5
5

10
12
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The agenda for the future research on water security
Identifying an acceptable level of water insecurity risk
• Impossible to have a fully water secure
society
• Some level of risk will always be
imminent
• Water security is all about living with
an acceptable level of risk
• This acceptable level of risk becomes
even more significant in the face of
climate change
• There is a need for research to explore
various avenues to identify this
acceptable level of risk for different
contexts
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The agenda for the future research on water security
Quantifying the impact of water security policies
• Water security enhancement is
becoming a top priority for governments
• Countries across the globe are rolling
out new (or strengthening existing)
policies, laws and strategies to meet
SDG 6
• It is important to understand how these
policies will play out on the ground
• Quantify the impacts of various policies
and strategies in order to effect
sustainable interventions for water
security enhancement
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The agenda for the future research on water security
Addressing contentious trade-offs
• Challenging to address the concerns
of multiple competitive users and
sectors
• There will always be trade-offs—
notably between agriculture, and
other sectors,
• especially the nature
• There is a need to step up research
efforts to surmount contentious
trade-offs and
• facilitate an environment of shared
understanding and management of the
resources
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The agenda for the future research on water security
Expanded decision support systems
• Water systems do not exist nor operate
in isolation
• They are intrinsically linked to energy
systems (WE nexus), food systems (WF
nexus), or
• even a combination of various systems (e.g.,
water-energy-food-land nexus)

• Going forward, inter-sectoral
governance and management approach
is needed
• Easy to propagate theoretically but
more research needed to facilitate
implementation
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The agenda for the future research on water security
Stepped-up citizen engagement
• Water security cannot be achieved
without citizen support
• Achieving water security cannot be
the Government’s duty alone.
• Citizens will have step up to take on
responsibility for their actions.

• Need for an effective communication
strategy, in this regard, cannot be
overemphasized.
• There is a need for research to arrive
at concerted and focused
communication strategies to get
citizens play their roles.
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The agenda for the future research on water security
Leveraging on the data revolution
• Big data and Artificial Intelligence has
the potential to revolutionize water
research
• If used responsibly, these can deliver
significant benefits and efficiencies in
• water resources analysis, scientific research,
environment, and other specific areas

• Applications in the water sector include
smart irrigation, disaster risk mitigation
and response, citizen science, water
use efficiency, water allocation, and
water governance models, among
others.
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Final message
Water Security and Global
Challenges: Research Needs
• How many official annual international days, that are observed
and declared by the UN?
•

What is the validity of these celebrations?

• But don't some causes deserve to be supported every day, every
hour, every minute?
• Water is one of them
•

Water will always remain the alpha and the omega of life.

• Water must come first, in the laws, in the budgets, in the
debates and deliberations of all our institutions.
• Water should be a Global Priority and a human and nature
Rights
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Take a step
towards
a water-secure world

Thank you
msbabel@ait.ac.th

