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The UNESCO Water “Family”
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Science for a water-secure world in a changing environment

mobilizing international

scientific cooperation to
address challenges to water
security through knowledge
and innovation

I

0

strengthening science—policy
interface to help decision-
makers adapt their policies
based on sound scientific
evidence

organizing courses and
workshops on water-related
issues and providing resources
and tools to ehnance water
management and governance




5 priority areas, 4 cross-sectoral working groups, 2022-2029

Ecohydrology and
Water Quality

Water governance

based on science for Water education in
mitigation, the 4th Industrial
e adaptation and Scientific Revolution, including
Hydrologica resilience inabili i
Systems, Rivers, research and SUStamablllty fhematie

Climate Risk and open-ended
Water-Food- working

energy Nexus groups

Integrated water Bridging the
resource data and

knowledge gap

innovation

management
under conditions
of global change

Groundwater
and Human
Settlements
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Available for download: Water, Energy Food Security Nexus (2024)

Andrew Dansie - Heidi K. Al »
Benno Boer Editors

The Water, Energy,

and Food Security
https://link.springer.com/book/10.1007/978-3-031-25463-5 Nexus in Asia

and the Pacific

The Pacifi

UNESCO has an open access policy for its publications:

@ Springer
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https://link.springer.com/book/10.1007/978-3-031-25463-5

Hydrological applications of Industry 4.0 technologies for

smart water management

Al-based, real-time solutions, including
data-sharing tools such as sensors,
monitors/meters and geographical
information systems.

Al-enabled modelling on different scales
can be used for forecasting, including for
the development of early warning
systems.

Internet of Things can bridge the data
gap, as this low-cost, low-power
technology can be deployed in rural
areas.

Internet of Things can be combined with
machine learning and Blockchain for
smart urban water management.

Robotics Robotics
Artificial Intelligence Artificial Intelligence
Internet of Things (loT) Internet of Things (loT)
Blockehain Blockchain
Advanced sensor platforms Advanced sensor
Virtual, augmented and platforms

mixed realities

New computing
technologies

21st-century water Real-time,

infrastructure interoperable

systems and water data

management

The Fourth
Industrial
Revolution for
Water
(S

Diversified Redesigned

sources of supply supply chains
Advanced materials Drones and
Artificial Intelligence autonomous vehicles
Internet of Things (loT) Internet of Things (loT)

Blockchain

ASCE - ICSI Conference 6 Dec 2021




Ecohydrology Demosite: Pelican Bay (Galapagos, Ecuador)

Major issues Main activities
« Water quality affected by * Monitoring and evaluation of water quality at key point.
population increase and diffuse * Quantification of available water in the aquifer.
pollution from wastewater; * Training of farmers in ecohydrological techniques.

* Biological water treatment plant established

* Invasive species may jeopardize Engagement with fish-gutting plant
fog retention for aquifer * Elimination of invasive species from native ecosystems.

recharge.

* 95% reduction in water contaminants from fish-gutting plant

* 45% of the Pelican Bay watershed conserved and under restoration

* Increased protection of Scolesia spp (IUCN Red List) thanks to agro-
ecological programmes implemented with farmers

Main results

m ASCE - ICSI Conference 6 Dec 2021



Asia—Pacific
UNESCO ecohydrology
demonstration sites

P Australia  |[F China

India F1 Indonesia

Malaysia  |EB Pakistan
Fengxi Sponge City, China

EA south Korea [l Philippines

Davao City, Philippines

Saguling Reservoir in the upper Citarum River basin, Indonesia

Inland Wetlands : 8

R i Ve rS/ I—a ke S : 3 Western Sydney, Australia

Murray-Darling Basin, Australia

Total =16 | 5 new demosites in 2023




UNESCO’s Climate Risk Informed Decision Analysis (CRIDA)

Since 2018, has been

implemented in 20
countries
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UNESCO’s Climate Risk Informed Decision Analysis (CRIDA)

Danderyd, Gavle, Sdderhamn - Testing a
modified dynamic adaptive policy pathways

CRIDA Case Studies

USA and Canada

Lake Ontario-St. Lawrence - The creation of
the Great Lakes Adaptive Management
Committee

e —

California - A CRIDA study of
Tuolumne River Basin and New
Don Pedro Dam

Great Lakes - Climate
vulnerabilities and resilience
measures for the Great Lakes

Mexico

Examining Mexico’s water reserves
program as an ecosystem-based
adaptation instrument

Netherlands

approach for spatial planning at the
municipal level

Guayaquil - An adaptation strategy for
future climate change and to improve
the city's resilience to urban flooding

Extensive simulations by
Deltares of the “Waas” River,
based on the lower Rhine river

The Magdalena River
Basin - Future climate
uncertainty: analysis of the
hydropower sector

Dominican Republic

Guayubin - Leveraging
collaborative modeling to build a
more equitable and resilient future

Ntoum - Seasonal limitations

Peru

Chancay Lambayeque - Assess the
resilience of the Chancay-Lambayeque to
future climate and demographic change

of fresh water availability in
the face of climate change

Lusaka - Climate proofing
Zambia’'s lolanda water
treatment plant

Limari Catchment - Impact of
climate change on water
security in Chile’s dryland

Biosphere Reserves - Supporting
climate change adaptation in four of
South Africa’s Biosphere Reserves

Shared vision planning for
Europe’s Tisza River Basin

Adaptation to theimpact of
climate and demographic
change on water supply

and demand

Chimanimani - Nature-based
solutions to address the impact
of climate change in terms of
cyclones and intensifying
droughts

Science for a Water Secure World in a Changing Environment

LRIl

Tamil Nadu - A novel approach to vulnerability
assessment for adaptation planning in agriculture:
An application to the Lower Bhavani Irrigation
Project, India

Bangkok - An evaluation of critical
thresholds for Bangkok water supply
utility

Udon Thani - Reducing flood risk
through green infrastructure in Udon
Thani, Thailand

Cebu City - A water security case
study in the Philippines

Climate risks for Bhutan’s water
resources for National Adaptation Plan

Colombo - Climate change adaptation at
municipal water supply of Colombo




UNESCQO’s Intergovernmental Hydrological Programme is 50!

Example of national project in Pacific

= Five priority river ecosystems
studied over 12 months in largest
study of its kind in Samoa (2023)

l )
§ 2 .

=l
Example of regional project in Pacific ! ;j .
= Hydrogeological profiles established i ™ _
of most populous island of 18

Pacific island countries and
territories, (2016)

UNESCO- IHP IX (2022-2029) Science for a Water Secure World in a Changing Environment




National project: UNESCO supported first large-scale study of rivers on Savai’i

»

=Study conducted by
Scientific Research
Organisation of
Samoa

»

»

®Findings and
recommendations
shared with relevant
government agencies

»

Science for a Water Secure World in a Changing Environment

Physico-chemical contamination

Pesticides from farming and other development
activities found in waterways

Saltwater intrusion detected in certain freshwater

Biological contamination

Significant contamination was usually attributed to
nearby developments such as farming or residential area

Climate change impact

High levels of biological contamination corresponded
with periods of heavy rainfall, indicating runoff into water
systems as a major concern

Communities reducing contamination

Less contamination of spring pools maintained by community




Regional project: Aquifers of 18 Pacific countries & territories mapped

VITI LEVU ISLAND - FIlJI

LAT:1000°N LONG:179.000°W GEOLOGICAL MAP ; N s,‘;ﬁgf,::y

:l Coarse Alluvium
: Carbonate

: Karstic Carbonate
D Shale

I_I Sandstone

igneous

_ Unfractured
Igneous (Undif.)
T Fractured

Ignecus (Undif.)

I: Permeable Volcanic

Metamorphic
- Unfractured
Metamorphic (Undif.)
ISLAND STATISTICS B o rerpnic wnair)
Area (km?) 10429 &  Major City
Max. Elevation (masl) 1394 = Groundwater Table
Aquifer Lithology Volcanic « Flow Line
Average Ar;nual/P;ecipitation . m Dominant Aquifer
mm/a
CONCEPTUAL HYDROGEOLOGICAL CROSS-SECTION
Calculated AET (mm/a) 1277

Recharge {mm/a) 1302 A A
1000
Max. Aquifer Thickness (m) 100 :":a 750
= 500
Groundwater Vol. {x10° m®) iss = 250

o
= [
GW Vol. Abstracted (x10° m?/a) 1.89 S Lo
3
Predominant Natural E h o -Soo
Groundwater Quality = -750
REF: DEM: USGS(2004), Shusttle Radar Topography Mission
e s ety S IR Carlagasl Shvsy 10x Verticst Exaggesation Distance Along Profile (km) The - cro . 3 e Nia it

=
purposes snd may not represant actual conditions

Science for a Water Secure World in a Changing Environment




New publication: water, gender and climate

Women have low representation in
village water committees and water-
related training, despite their
prominent responsibility for household
water management

The Interconnected
Nature of Water,
Gender and Climate

Case Studies from the Pacific
Small Island Developing States

UNESCO methodology for collecting
sex-disaggregated water data used to
compile these 4 case studies from Fiji,
Kiribati and PNG.

Pacific SIDS

l.Imburgia@unesco.org




Narrowing gender gap among water professionals

UNESCO launched global call for action in 2021: Accelerating
gender equality in the water domain

UNESCO leads Multi-stakeholder Coalition for Water and
Gender, addressing gender gap in water profession. Its
commitments part of Water Agenda adopted by UN Water

Conference (2023).

28—-31 January 2025: UNESCO co-organized with University of
Pisa first International Workshop on Water and Gender for
50 women from government water agencies, researchers and
practitioners from 18 countries. Meeting outcome to be
published soon.

https://www.unesco.org/en/multi-stakeholder-gender-equality


https://www.unesco.org/en/multi-stakeholder-gender-equality
https://www.unesco.org/en/multi-stakeholder-gender-equality
https://waterandgender25.dst.unipi.it/

unesco

Intergovernmental
Hydrological Programme

Thank you

Susan Schneegans

Regional Science Programme Specialist
UNESCO Pacific Office, Apia

Email: s.schneegans@unesco.org

Web: https://www.unesco.org/en/ihp
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