International Workshop on Groundwater Systems in Europe

Berlin 2013

Assessment of
Transboundary Aquifers

in Europe
(and the rest of the world)

L

p . Dr Neno Kukurié¢
International Groundwater Resources Assessment Centre




rﬁ‘i\g r a @

.
ST RN

Groundwater from Global Perspective

« IGRAC - International Groundwater Resource Assessment
Centre is (since 2003) UNESCO and WMO groundwater centre

- IGRAC facilitates and promotes global sharing of information
and knowledge required for sustainable groundwater resources
development and management

« Focused on information and
knowledge management,
transboundary aquifer assessment
and groundwater monitoring

« Receives financial support from
the Government of The Netherlands

o In-house partner of UNESCO-IHE in Delft, The Netherlands
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IGRAC Portal

Contact | Sitemap | Google Search
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IN BRIEF GGIS GUIDELINES & PROTOCOLS SPECIAL PROJECTS NEWS & INFO

International Groundwater Resources Assessment Centre News & Events

March 26, 2009
» Transhoundary Squiters of the Waorld
presented at the WiFS

Welcome to the World of Groundwater

The World's groundyeater resources are of key importance to

\ zustainable development. However, making full benetit fram the February 23, 2009
available groundwater resources and contraling effectively the » IGRAC participation to \warld Water Farum
ubiguitous groundyyster-relsted problems are very demanding 5
task=. Sharing groundwater information and experience
an & warld-vwide scale would be of great help in this respect. February 16, 2009
Thiz iz what IGRAC supports and promotes, #» Benchmark papers on groundwater
IGRAC iz dedicated to grounchoeater information and knovledoe in the widest zenze, ona Mmore NEws =

world-wide scale and on & non-commercial bagis.

Global Groundwater Information System-GGIS Transboundary Aquifers of the World

At AES in lstanbul, IGRAC
presented its lstest product:
Tranzhoundary Louifers hap
of the Wiorld. His Royal

i3S is an interactive
portal to

groundwy ater-related
information anc

knoevledge. Highness Prince Willem-
Alexander, ...

read more
read more »

INTERNATIONAL GROUNDWATER RESOURCES ASSESSMENT CENTRE

www.un-igrac.org
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What is a Transboundary Aquifer?

- Transboundary aquifer or transboundary aquifer system means,
respectively, an aquifer or aquifer system, parts of which are
situated in different States;

Recharge contributing
to tran ndary flow

State bord
e border ///////

Discharge from recharge

transboundary flow l l riclhi éﬂl
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Why do we need a TBA assessment?

The fact: many aquifers cross the political borders

Potential cross-boundary problems: changes
in groundwater flow, levels, volumes
(quantity) and dissolved

substances (quality).

Recharge contributin,
State border to tran?boundary flow

| | 112
Abstraction
of transboundary
ground water

Actions: TBA assessment,
monitoring and appropriate
management.

Benefits: eliminating potential
sources of conflict and
improving the overall benefit
from groundwater.



Internationally Shared Aquifers

- ISARM Regional Activities, Core group, portal..
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UNECE Assessments in Europe and Asia
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- Participation in GEF (Global Environment L gy
Facility) projects N W .
P W
Development of a TBA Methodology and
a TBA Course, contribution to UNILC, WW TN E O
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Acteen transdmnteres an supeEomciin
can otrs mi grands

Frantara intamasicnal

. Transboundary \qdife # of the World Map
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ISARM Programme

« The worldwide ISARM (Internationally Shared Aquifer
Resources Management) Initiative is an UNESCO led multi-
agency effort aimed at improving the understanding of
hydrogeological, socio-economic, legal, institutional and
environmental issues related to the management of
transboundary aquifers.

« ISARM operates as an umbrella programme, (co)organising
various TBA-related activities around the world.
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ISARM Background

o June 2000: in recognition of the

importance of transboundary aquifer
systems as a source of freshwater in
certain regions of the world,
UNESCO IHP Council decided to
launch an ISARM initiative to
promote studies on transboundary
aquifers.

A cooperation was established with
IAH (TARM commission), UNECE,
FAO and other regional and
international institutions.

A framework document in 2001,
describing the main aspects of the
internationally shared aquifers and
setting up the basis for the TBA
assessment

/]
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INTERNATIONALLY SHARED
(TRANSBOUNDARY)
AQUIFER RESOURCES
MANAGEMENT

o
ﬁig 1HP-VI, Now SeiaL DOCUMENTS IN H cr
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TBA Assessment Methodology

- Hydrogeological Aspect e e
« Delineation and description (7 Ve )
« Classification, diagnostic analysis and zoning

« Data harmonisation and information
management

[ p—

« Environmental issues
« Socio-economic framework
- Institutional settings

- International legal framework
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Global Overview of ISARM activities
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ISARM Regional Activities

« Since its start in 2000, ISARM launched a number of regional initiatives
designed to assess transboundary aquifer systems and to encourage
aquifer sharing states to work cooperatively toward mutually beneficial

and sustainable aquifer development.

« Cooperation with regional organisations is crucial for success of

ISARM activities.

« The most numerous initiatives carried out in Africa
(Tripoli 2002 , Cape Town 2005, 2007, Tripoli 2008,
Nairobi 2010, 2011, Duala 2011, 2012...)

« The most advanced assessment so far is of
ISARM Americas (hydrogeology, legal and institutional
frameworks, socio-economic framework...)

- South East Europe Caucasus and Central Asia
in cooperation with UNECE

- ISARM Western Asia in cooperation with Geological
Survey of China

L ISARM-J&FRICAA
Managing
Shared Aquifer
Resources. .
in Africa

i
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TBA assessment in Africa
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TBAs of the World - 2012

iarac Transboundary Aquifers of the World =
9% - Update 2012 - @ M
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Atlas of Transboundary Aquifers

o Includes basic info about aquifers, regional cooperation and
references

o The first global publication (other
than a map — delineation process)iis

o Very limited info/no analysis

CAUCASUS
and CENTRAL ASIA
TRANSBOUNDARY AQUIFERS INVENTORY

International Hydrological Programme
Division of Water Sciences
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ISARM Portal

/

INTERNATIONAL SHARED AQUIFER RESOURCE MANAGEMENT

[l

Emisarm

m ISARM IN BRIEF PROGRAMME REGION

ISARM - Internationally Shared Aquifer Resources Management

The worldwide ISARM (Internationally Shared Aquifer Resources Management)
Initiative iz an UNESCO and IAH led multi-agency effort aimed at improving the
understanding of scientific, socio-economic, legal, institutional and environmental

TIVITIES INFORMATION SYSTEMS

Waters

issues related to the management of transboundary aquifers.

January 4, 2008

News & Events

NEWS 1els

September 9, 2008
= International Sympo=ium on Transboundary

= Roundtable on management of ghared

The issue of =hared international waters iz as old as the national
borders that make those waters international. During the last Slovenia
century, a significant progress has been made in regulation of
joint management of surface watercourses; many international
river-, lake- or basin commizzions have been set up and the legal
treatiez signed. Although some of theze activities address "a
groundwater compenent” as well, major comparable efforts
related to the invigible groundw ater have started just a several Partners

years ago with the ISARM Programme.

Since itz start in 2002, ISARM has launched a number of global and regional intiatives. These
are designed to delineate and analyse tranzboundary aguifer systems and to encourage
riparian states to work cocperatively toward mutually beneficial and sustainable aguifer

development.

Transboundary aquifer systems of Americas

2l

The UNESCO-HR/OAS/ISARM : 3rd International Conference co-
Americas Programme iz a regional " L organized by The General Water

intiative launched in 2002 at Mar del

Plata, Argentina, and results from the
joint...

\-\: Authority Libyan Arabk Jamahiriya
et | UMESCO-IHP and Sahel and Sahara

— = Observatory...

groundwater in South Eastern Europe in

IAH

Managing Shared Aquifer Resources in Africa

www.isarm.org

I w

m=isarm
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bal TBA Information System
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Overview of Global Transboundary
Aquifer Assessment Activities
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Inventory of TB Groundwaters 1999

The UNECE Task Force on Monitoring & Assessment
« Only locations and a recognition status %ﬁ%’ ﬁ

. Lesson learned - challenges of: Fory o ol
. 1B groundwater assessment e '
. international data harmonisation

R Added value

- Formulating TBA characteristics
« Pan European overview
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The First UNECE Assessment 2007

First Assessment of Transboundary Rivers, Lakes and Groundwaters

o Only South-Eastern Europe and Caucasus & Central Asia
o Approximate delineation (circles & ovals)

Kazakhstan

Russian
Federation

g , -
. - - g 4 A \,
f 48 T - 3 oy
Georgle g A0 " : . U \ \

S Alluvial- “ N
Sedimentary §s

e JAzerbaijan

o

o 3

Turkey

Irag

Islamic Republic of [ran
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The First UNECE Assessment 2007

First Assessment of Transboundary Rivers, Lakes and Groundwaters

. followed the Driving Forces-Pressures-State-lmpact-Responses (DPSIR)
framework also adopted by the EEA

- a clear regional overview of current groundwater status (including the
transboundary impact and management measures), of pressures and of
future trends and prospects.

- Facts and Figures for each aquifer e R

Type 5, Triassic and Cretaceous limestones and dolomites with some alluvium in the river  Black Sea basin
valley, weak to medium links to surface water systems, groundwater flow from Croatia to

Slovenia and Slovenia to Croatia Border length (km): 32
Slovenia Croatia

Area (km?) 238 137

Water uses and functions = Local drinking water supply, first karst spring of Drinking water supply

the Ljubljanica River (a karstic river with 7 surface
gt and 6 underground stretches)

i

" Pressure faclors None, sparsely populated, forested with some None, very scaltered population
ﬁ’ extensive agriculture and pasture

Problems related to None None
groundwater quantity

Problems related 1o None, good chemical status Occasional bacteriological pollution
groundwater quality

STATUS, TRENDS

AND IMPACTS
Transboundary impacts None for quantity or quality None

Grounc twater None Existing protection zones
management measures

Trends and prospects
GWE identification GWsS ID 11823 HR 343 and HR 344

Status and what is most Not at risk. It is unclear which groundwater

needed systems in the two countries correspond to each
other; delineation of transboundary
groundwaters needs common research and
bilateral decision to propose a transboundary
groundwaler, if appropriate
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UNECE

The Second UNECE Assessment 2011

Second Assessment of Transboundary Rivers, Lakes and Groundwaters

A river catchment approach — no separate descriptions of aquifers

It is difficult to implement a balanced (IWRM) assessment, especially in

areas with large rivers (groundwater eaS|Iy remalns msufﬂmently
addressed). o

EU WFD defines groundwater bodies
(GWBSs) rather than aquifers, causing
the harmonisation difficulty at the
borders of the EU.

Country-based questionnaires
contain still unprocessed
information that is potentially useful
for further TBA assessment
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UNECE

The Second UNECE Assessment 2011

oo 200 0"
— - Sl .
[ g o SETETATR
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2

% Second Assessment of
Transboundary Rivers,

Lakes and

Groundwaters

Legend

Transboundary groundw ater Geographic features
WF D groundwater body (GWB)/ set of GWBs *  National capital
GWB (partially) overlapping with aquifer River

|| Aquifer Surface water

_—| (Partially) overlapping aquifers |— Political border

- 50 0"

Exact locationjextent of aquifer uncertain
143 In the Assessment
245 Not in the Assessment

France

Tre: bowrrier ea ancrdipe shown and fe ceglgeii
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The Second UNECE Assessment 2011

T,

100°0: 07

Kazakhstan

Afghanistan
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The Second UNECE Assessment 201

—

Kazakhstan

Russian
Federation

Georgia 3 N
10

Azerbaijan

Armen
China

)
7 '(

S Danva

Turkey

Iraq

Afghanistan

Islamic Republic of Iran
Pakistan

* Dushanbe

Theboundaes and names S0 wn and TE
endorsement o acoeplance by Me Unital Nations.




N,

e
N,

Nee?

S

,,iSJri;(;

UNECE

The Second UNECE Assessment 2011
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United Natio s . International
u- abonal

Cuttural Organi at . F'lugrsmme

GEF DIKTAS Project in SEE

« Inthe last decade, Global Environment Facility co- funded
several large TBA assessment projects

« Comparing with ISARM and UNECE, GEF projects concentrate
often on one aquifer (system) allowing in depth analysis.

« TDA - Transboundary Diagnostic Analysis

TRANSBOUNDARY AQUIFERS
Administrative Map of DIKTAS Countries
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GEF DIKTAS Project in SEE

- Transboundary specifics are usually found in (hydro)geological
classifications, data and information management, legislation,
organisational structure, etc.

« Further than an assessment: consultation/cooperation
mechanisms and agreeing on joint strategic actions (SAP)

Legend

State Boundarnies

Springs and Wlls, On (I's)

© 0eaen

« 2100

Topped Springs and Welis, On (Vs)
© 06998

& 200

Hydmgealogical Units

KKKKK {pormeatiiay good)

1:2500000 © Kanstic Caves
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Transboundary GWB 2011

_grac Transboundary Groundwater Bodies of Western Europe o @
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Out of 7019 GWBs in total holding specifications related to TBA attribute, only 124
transnational GWBs have been reported . In case of 4588 datasets the column is left
empty.
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Transboundary GWB vs Aquifers
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- Update 2010 - DRAFT

Transboundary Aquifers of South East Europe

-

Austria

Fan gamo

Bugnia and Hemsgouina

EB18

Elowdils

Legend

ﬂ political borders elevation
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Transboundary aquifers

i INVWEB, IGRACZ009 and 15t ass=ssment
D rename; as above, but differing names
change form?
Y new: from datasheets
- merge: muliple aguifers in IGRACZ009, single mention in 2nd assessment
|:| new: menfioned in 15t assessment, but not in IGRAC2008
- new; mentioned in IGRACZI09, but not in 2nd assessment
new. mentioned in UNECE 1535
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TBAs from Slovenia
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Closing remarks

- TBAs: hydrogeological maps vs aquifer maps
TBA representation in 2D (multilayer, inclination, depth, etc)

« Aquifers vs Ground Water Bodies

. Aquifers: hydrogeological units; no vertical delineation (inclination of
layers or presence of aquifer systems not taken in account)

« GWBs: managerial units (‘distinct volume of water within an aquifer or
aquifers’); distinction of GWB layers (horizons).

 Transboundary aquifers and transboundary GWBs at the
(current) borders of the European Union

 Transboundary aquifers within the European Union
Mapping is just a first step!
« Main obstacles: invisible groundwater — lack of knowledge,

‘strategic information’, insufficient cooperation among
countries and among international organisations
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Assessment of Transboundary Aquifers

« It’s all about people....




Thank you for your attention
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International Groundwater Resources Assessment Centre

-
Government of |.| N [ S E "
The Netherlands
United Nations Educational, World Meteorological

Scientific and Cultural Organization Organization



