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Our history

1 984: Established in Sri Lanka as
the International Irrigation
Management Institute (1IMl)

* 1991: Joined the CGIAR

* 1996: Broadened mandate:
became the International Water
Management Institute (IVWWMI)

« 2012: Awarded
Stockholm Water Prize

Research

+ 2013:Selected to lead CGIAR @J Program on
Research Program “Water, Lands %? Water, Land and
and Ecosystems” CGIAR | Ecosystems
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Our offices
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IWMI office locations and countries where we have projects underway
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Water is becoming
a global concern
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Agriculture
IS the largest groundwater user
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Industry
11%

van der Gun (2012)
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Groundwater
and agriculture

>40% of global food production rely on groundwater
(Foster et al., 2015)

One billion farmers in India, China, Bangladesh and

Pakistan are dependent on groundwater for irrigation
(Villholth et al., 2009)

20% of global irrigation from groundwater depletion
(Wada et al., 2012)

15% of global food production from groundwater is

unsustainable
(Villholth et al., 2016)

“rsmae A water-secure world
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Trends in groundwater

development
Seven countries account Groundwater withdrawals
for 74% of global are rising worldwide
groundwater withdrawals
in 2010
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Global groundwater
abstraction
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Sustainable Development Goal (SDG)
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Drivers of =
groundwater development N

GW provides a reliable and suitable water source:

- Often widely present

- In-built distribution and storage

- All-year availability and drought resilience

- Individual access and management possible
- Little loss from evaporation

- Normally a safe source of drinking water

Increasing demand for drinking water and food

Better low-cost efficient pumps and wells

Better knowledge on GW resources

Increasing attention from governments, private sector and donors

e A water-secure world WWW.iwmi.org
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Which trade-offs?

Recharge zone
Climate

Discharge zone

Direct benefits of

Land use affects

land use Direct benefits Indirect benefits
— groundwater : ” i
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Trade-offs !

Groundwater groundwater does
Trade-offs ! extraction not reach
(e.g. wells) downstream Groundwater-dependent
ecosystems ecosystems
*  Wetlands
¢  Lakes
quality In-aquifer benefits Groundwater flow to " | . EI\:?::nd riparian zones
* Water s'Forage and re?entlon ecosystems . Eztua?ies
* Contaminant processing
* Nutrient cycling *  Oceans

* Sub-surface stability
* Thermal regulation
* In-situ biodiversity

http://www.iwmi.cgiar.org/Publications/wle/co
rporate/groundwater_and_ecosystem_services

framework.pdf
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Efficient groundwater
Irrigation next to the
Limpopo River [HE

ON LAND

- Sustainable?

International
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Depletion in India

54% of India’s groundwater
wells are declining, up to
more than 1 m per year

Groundwater Level
(meters below ground level)

High (<1.5) i‘
Medium to High (1.5-5.9) =
[ Medium (5.9-10.3) ¢
B Low to Medium (10.3-14.6)
B Low (>146)
I o Data B
%

World Resources Institute: https://www.wri.org/blog/2015/02/3-maps-explain-india-s-growing-water-risks



Impacts of depleted aquifers

https://pulitzercenter.org/projects/vanishing-groundwater-aquifers-global-
california-india-peru-morocco
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Cost of groundwater depletion
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In the San Joaquin Valley, California, damages of subsidence from
1955 to 1972 were estimated to be $1.3 billion (2013 dollars)

Total direct and indirect economic losses to California’s agriculture of
the drought for 2011 was estimated at $2.2 billion. Within that

estimate, additional groundwater pumping costs are estimated to be
S454 million

Degraded water quality from aquifer depletion can reduce water
supply, requiring alternative supplies, and cause health problems

Increased food prices are expected from higher energy costs and
reduced water reliability

http://waterinthewest.stanford.edu/groundwater/overdraft/

s A water-secure world WWW.IWMI.org



http://www.news.ucdavis.edu/search/news_detail.lasso?id=10978

Challenges of
groundwater management

Difficult to control the use, and make users
comply with regulations and restrictions in
use

Difficult to determine/decide the
sustainable use

Groundwater problems are often
associated with land use

Groundwater impacts are slow to appear
and slow to remediate

Groundwater dependence is difficult to
reverse

IWMI

S8 A water-secure world WWW.iwmi.org




1 B PEACE, JUSTICE
AND STRONG

Approaches to sustainable
groundwater management Y,

‘The only way to manage groundwater is to make it very costly to use’

‘The only way to control the overuse of groundwater is for the government
to introduce a strict licensing system’

‘Aquifer associations and community groundwater management are the
only real solution’

‘The only way to manage groundwater is to have accurate and up-to-date
Information on groundwater resources as well as proper monitoring
systems’

Groundwater use is controlled indirectly through food end energy policies

Wl
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Climate change impacts
on groundwater

2

In arid areas, impacts of climate change on
groundwater uncertain

Most vulnerable areas: Arid areas, big coastal
cities, large tropical deltas, small islands

Groundwater is a drought adaptation strategy but
only to a certain extent

Groundwater over-abstraction and flooding can
occur at the same time

Energy intricately linked to groundwater
exploitation

In areas with increased precipitation, like
Denmark, groundwater levels are rising

IWMI

Internationa |
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Double trouble — 18 o
Groundwater during drought K¢
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INDUSTRY, INNOVATION
AND INFRASTRUGTURE

Groundwater-Based
Natural Infrastructure
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Circular economy
- Managed Aquifer Recharge

Recovery Post treatment End use

¢ L 2 Permeable soil

Capture zone Pre-treatment
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Dillon et al. (2009)
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Smaurt water meterin_g
and smart cards, China

- ISSN 2520-2405
Controlling Groundwater

P I n M i n q i n, q u Ota S h ave through Smart Card Machines:

The Case of Water Quotas and Pricing Mechanisms
in Gansu Province, China

successfully affected farmers’ i e
groundwater use practices R

* |n Guazhou, water pricing has had
little impact on farmers’
individual groundwater use
practices

* The case of Minqin exemplifies
that quotas enable equitable
water access to all farmers and
maintain the buffer function of
conjunctive surface water and W%
groundwater use

http://gripp.iwmi.org/2017/12/21/gripp-case-profile-series-issue-2/
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Southern Colorado case

‘It seems stupid to
actually tax yourselves
and cost yourself more
money," Messick says.
"But the big picture is
you stay in business, you
keep your community
whole and everybody
gives a little!

https://www.npr.org/sections/thesalt/2017/11/18/562912732/to-save-their-water-supply-colorado-farmers-taxed-
themselves?t=1556724394170
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Citizen sclence

MyWell Logout

Depth to Water Level (m)

[ IThisyear [____] Last Year 2 years ago
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http://www.marvi.org.in/
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Solar powered irrigation
- busmess models

2: Off grid: Irrigation Service Provider
(ISP Model)- Bihar, India

: , A . _ 4: Decentralized grid: Solar
3: Off grid: Micro-irrigation — Ethiopia/Ghana, Africa Irrigation + Home enterprise

IWMI

International
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Water footprint
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Groundwater Is becoming

a global concern

UN-Water Bulletin

Volume 82 Number 34 | Monday, 4 February 2019

30th UN-Water Meeting

31 January - 1 February 2019 | Rome, Italy

Decision: UN-Water decides
‘Valuing Water” as the theme for
World Water Day 2021, and

“Groundwater: making the invisible

visible” as the theme for World
Water Day 2022.

ﬁs%&_ IN-Water Bulletin —\.

A publication of the International Institute for Sustainable De‘lalnpment

Monday, 4 February 20139 Vol B2 No_34

tory of UN-Water

ions carry out water and sanitation
single UN entity is dedicated exclusively
UN's Intersecratariat Group for Water

v zan coordinating UN activities on water in 1977.
Tnternational Fund for Agricultural Development (TFAD). OV §3cequently. i 2003, the UN Administrative Coordintion

50 delegates from UN-Water Member: and Partners registered T ommittee’s (ACC) Sub-committes on Water Rasoureas

for the event. representing the UN Secretariat and UN agancies, transformed info UN-Wiater and was endorsed by the UN System

fimds, programmes and other enfities, lates Chiaf’ ives Board for Coordination. UN-Water plays a
. and civil society #n additional 23 coordinating role within the UN, to ensure that the UN family
Obsarvers fiom governments r organizations sttended.  “delivers as one™ in response o water-related challenges.

The meeting discus: oming high-level events and Initiatives: The overarching focus of UN-Water's Members
reports that ‘prepared on water and sanitation policy and  and Partners is to suppart UN Member States to sustaimably
practicadssies, including on the implementation of Sustainable  manage water and sanitation. This mission is carried out through

relopment Goal (SDG) 6 (clean water and sanitation). three areas of work.

Participants also addressed ongoing wark on SDG 6 indicators Efforts to mnform policies focus on placing water and

sanitation issues on the

and upcoming global awareness-raising events.
In preparation for the in-depth review of implementation
SDG 6 25 one of the sub-set of
eeting of the High-level Political Forum
on Sustainable Development (HLFF), UN-Water Members had
coordinated their efforts to develop the SDG 6 Synthesis Raport
2018. The 30th UN-Water Mesting reviewed the

process that was undertaken durmg the final stages of the
preparation of the Synthesis Report, including recommendations
for the next Synthesis Repart. Participants also discussed a UN
General Assembly (UNGA) resolution calling for two high-level
meetings — one in 2021 and one in 2023 — on water and sanitation
issues, and options for how UN-Water could contribute to the Oth UN-Water Meeting. . el
preparations for these meetings. Reports and Progress Upd:lms 2
For the first time, the UN-Water azenda included an “Open mitoring and Reporting ... -4
Space” session for participants o propose specific topics that Global Campaizns . . 6
conuld benefit from a focused discussion and brainstorming. Future Events for UN. Water's Possible Engagement . 6
icipants said they iated the ity to hold face $6 Open Space ... I
face conversations on these topics, and agreed fo include fufe for Decision on Date and Venus uFNext UN-Water
an Open Space on the agenda at the next UN-Water Mpefing Meeting and Closing 8
Atthe conchusion of the mesting, UN-Water Cad
Houngbo the di Upcoming Meefings - ............................8
6 progress, country-level actrvities for UN] 2
UN-Water Partners can play in engaging/ai GOSSarY. . ... .o B
the specialized UN agencies, all of
approach o UN-Water Members 5
on water challenges. In adj the open session, he looked
forward to seeing all Mefibers and Parmers at the next UN-Water UN-Water Partners ... _...........................9
Mesting, in August 2019, in Stockholm, Sweden.
The LIV mzammaurmwmummmw.m.\ 4rfo@ilisd o3, publishers of the Exrth Negosations Buiin & =enbd@lsd o=
This PO, The Editor is Blena Kosolapowa, PhD. < ee\mlﬁnm;: Ilmw*mall Lombard Avenue,

wrrq;egm:—mawm o iedutn- ot et The piions expressed n e Suietn are those of he autfors and oo not necessany
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Sustainable groundwater management for livelihoods, food security, climate
resilience and economic growth

wmi @ o GRIPP o
Water Mencgment GROUNDWATER SOLUTIONS http'/ / grlpp'lwml'org/
‘‘‘‘‘‘ e INITIATIVE FOR
POLICY AND PRACTICE
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Concluding remarks

Groundwater underpins most SDGs, significantly SDG2 (food)

This goal is increasingly compromising groundwater’s fundamental role in basic water
supply (SDG6), ecosystem services, climate change adaptation (SDG13), and health
SDG3)

Groundwater risks are now recognized as central to SDGs by key international
organizations

Still groundwater needs to be featured more strongly as part of the global and local
change discourse and the risk management approaches

Solutions require increasing efforts and investments at all levels, expert and inter-
disciplinary capacity, governance and more effective partnerships (users, researchers,
governments, international org’s, private sector) to safeguard water and food security
and socio-ecological systems underpinned by groundwater

s A water-secure world WWW.IWMI.org




Dillon, P., P. Pavelic, D. Page, H. Beringen, J. Ward (2009) Managed Aquifer Recharge — An Introduction.
Waterlines Report Series No. 13. 65 pp. ISBN: 978-1-921107-71-9. z

Foster, S., G. Tyson, L. Konikow, E. Custodio, K.G. Villholth, J. van der Gun, R. Klingbeil (2015) Food
Security and Groundwater. International Association of Hydrogeologists, Strategic Overview
Series. 6 pp

Guppy, L., P. Uyttendaele, K.G. Villholth, and V. Smakhtin (2018) Groundwater and Sustainable
Development Goals: Analysis of Interlinkages. UNU-INWEH Report Series, Issue 04. United
Nations University Institute for Water, Environment and Health, Hamilton, Canada. 23 pp. ISBN:
978-92-808-6092-4.

Scanlon et al. (2016) Enhancing drought resilience with conjunctive use and managed aquifer recharge in
California and Arizona. Environ. Res. Lett. 11, 035013. do0i:10.1088/1748-9326/11/4/049501.

Taylor, R. (2014) When wells run dry. Nature, 516, 179-180.

van der Gun, J. (2012) Groundwater and Global Change: Trends, Opportunities and Challenges. UN World
Water Assessment Programme. WWDR. 38 pp. ISBN 978-92-3-001049-2.

Villholth, K.G., A. Sood, N. Liyanage, T. Zhu, and Y. Wada (2016). Global Food Production - Share from
Sustainable and Unsustainable Groundwater Use. 43rd IAH Congress, le Corum, Montpellier,
France, Sep 25-29, 2016.

Villholth, K.G., A. Mukheriji, B.R. Sharma, J. Wang (2009)The role of groundwater in agriculture,
livelihoods, and rural poverty alleviation in the Indo-Gangetic and Yellow River basins: A review.
In: A. Mukheriji, K.G. Villholth, B.R. Sharma and J. Wang (Eds.): Groundwater Governance in the
Indo-Gangetic and Yellow River Basins: Realities and Challenges. Taylor & Francis Group, pp. 3-28.

Wada, Y., L.P.H van Beek, M.F.P. Bierkens (2012) Nonsustainable groundwater sustaining irrigation: a
global assessment. Wat. Resour. Res., 48, W0O0L06. doi:10.1029/2011WR010562.

Wada, Y. M.F.P. Bierkens (2014) Sustainability of global water use: past reconstruction and future
projections. Environmental Research Letters 9. doi:10.1088/1748-9326/9/10/104003.

“rsmae A water-secure world WWW.IWMI.org




A
/X -
¥

Karen Villholth: k.villholth@cigar.org

International Water .. L Innovative water solutions for sustainable development
I Management Institute ot 0, Food-Climate - Growth

e’
. o ®

. ®
.
. ® .
--------


mailto:k.villholth@cigar.org

