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Figure 7.1 Sources of water use globally and for major sectors, 2000
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Figure 6. Typical impact of excessive abstraction
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gl5 It is a matter of access, more than availability
geus, 27-5-2009
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Groundwater and Climate Change:
Challenges and Possibilities

Commiggionad by

“Despite the critical importance of ground-
water resources in many parts of the world,
there have been very few direct studies of the
effect(s) of global warming on groundwater
recharge.” (IPCC 1996, p. 336)

“Although the effects ... on groundwater

| resources are not adequately understood at

present, they cannot be ignored.” (IPCC 1998,
p.122)

“Groundwater is the major source of water
across much of the world, particularly in rural
areas in arid and semi-arid regions, but there
has been very little research on the potential
effects of climate change.” (IPCC 2001, p. 199)

“There is a need to improve understanding
and modelling of climate changes related to
the hydrological cycle at scales relevant to
decision making. Information about the
water-related impacts of climate change is
inadequate - especially with respect to
water quality, aquatic ecosystems and
groundwater - including their socio-
economic dimensions.” (IPCC 2008, p. 4)
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can be a drought prevention strategy but
only to a certain extent

~ & Energy Intricately linked to GW exploitation

® CC exacerbates existing water problems
(variability, uneven distribution)

o -
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gl4 GW is invisible. This means that to understand it and its behavious, we have to do a lot of sampling
which is generally costly and relatively cumbersome.
It also means that GW contamination may go unnoticed for many years, and often it is only apparent
when it reaches an exit to open water, e.g a well or a surface water body, and then it may be late to do

anything about it.
geus, 8-5-2009
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=01 the researchers:

— They have to do a lot of sampling which is
generally costly and relatively cumbersome

— GW. contamination may go unnoticed for many
years, and often it is only apparent when it
reaches e.g. a well or a surface water body, and
then: it may be late to remediate
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ressource development
- with acceptalbe impacts

vailability and
accessibility of
adequate quality

- groundwater

greatly exceeds
small dispersed
demand

Registration of
wells required,
together with
maps of
occurrence of
usable resources

1 2 3 4

Growth of aquifer
pumping, but only
few local conflicts
between
neighbouring
abstractors

Simple
management tools
(e.g. appropriate
well-spacing
according to
aquifer properties)

WHAT
ARE
You

FIBGHTING

VER?

Abstraction
expanding rapidly
with impacts on
natural regime
and strong
dependence of
stakeholders on
ressource

Regulatory
framework
needed, based on
comprehensive
assessment

PUNJABI| LOGIC
FROM THE LAND OF FIGHT RIVERS

Excessive
abstraction with
irreversible aquifer
deterioration and
stakeholder
conflicts

Regulatory
framework with
demand
managemnt
and/or artificial
recharge urgently
needed

High-level of
abstraction, but
sound balance
between
stakeholder
interests and
ecosystem needs

Integrated
management with
high-level of user
self-regulation,
aquifer modeling
and monitoring
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gl1l Other examples:
- Europe: GW was not considered specifically (in a separate supplemental directive) in the WFD until
2006, 6 years after the overall framework was agreed upon
- FAO statistics

- GW chapter in in book
geus, 8-5-2009
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. African Groundwater Commission under
AMCOW

* GW data, maps and knowledge
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Protecting GW from
flooding disasters
and preserving it for
disaster water supply.

Livestock-human
link to GW

Waste handling
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gl2
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GW was not considered specifically (in a separate supplemental directive) in the WFD until 2006, 6

years after the overall framework was agreed upon
geus, 8-5-2009

AGWC is being established under the AMCOW, African Ministers' Council on Water, which was
established between all African countries in 2002 to promote cooperation, security, social and economic
development and poverty eradication among member states through the management of water

resources and provision of water supply services.
geus, 8-5-2009

GW previously an ad-on to river basin mgt. plans and agreements on international water sharing, now it

is being explicitely considered, e.g through the ISARM projec and draft international law
kgv, 10-12-2009

'Principles of Water Law and Administration' from 1992, ammended in 2007 with a specific chapter on

GW.
kgv, 10-5-2009

FAO admits in a report on CC that ther statistics on irrigation is underestimating the contribution from
GW.
kgv, 10-5-2009
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UN'’s Millennium Development Goal
“reducing by half the proportion-of

people without sustainable access to
safe drinking water by the year 2015 “
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gl6 Percentage of irrigation water from GW: 68_100
geus, 8-3-2009



1y g% an|even greater role in
FECONBMICrdeveElopment

[IfESPECIVE of reasons for climatic changes and
POSEIPIILES for mitigating the effect of climate change,
tnRdwater will be a key resource for adapting to

[ate change and extreme events

Poelicy makers, researchers, managers, and developers
involved inm water and climate change adaptation have to
come together to drive an agenda towards more focus
on and better and innovative approaches to groundwater
development and management

Contact:
Karen Villholth
kgv@geus.dk
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