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What is IGRAC?

. IGRAC - International Groundwater Resource Assessment
Centre is an independent foundation working under the
auspices of UNESCO and WMO

. 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

. Located in Delft, The Netherlands.
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TBA Assessment at IGRAC

ISARM Regional Activities

(cooperation with OAS, SADC, INWEB, UNECE, OSS, %ﬂ,
GWP-MED, GEF, UNEP, UNDP..)

- WWWw.isarm.org

UNECE Assessments in Europe and Asia

Participation in GEF (Global Environment
Facility) projects

Development of a TBA Methodology and
a TBA Course, contribution to WWAP, ...

. A map Transboundary Aquifers of the World
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International Groundwater Resources Assessment Centre

Global Assessment of
Transboundary Aquifers (TBA)
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Transboundary Aguifers Assessment

. Transboundary aquifer or transboundary aquifer system refers
to an aquifer or aquifer system, parts of which are situated in
different States

Recharge contributing
to transboundary flow

State border /////////

recharge

transboundary flow l l l l i l
recharg dfschaU
recharge M
recharge  ischarge
u local flow systems
\/A/ & —
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Transboundary Aguifers Assessment

. The fact: many aquifers cross the political borders

. Potential cross-boundary problems: changes
In groundwater flows, levels, volumes

(quantity) and dissolved State border ?:fgi?&ﬁﬁz‘éi';"jfé‘a
substances (quality) T |
. Actions: TBA il | | rcrase
|

characterisation and an
appropriate management

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

What does a TBA assessment encompass?

. ISARM programme:
hydrogeological, legal, socio-
economic, institutional and
environmental aspects/facets of

TBAS

In practice, mostly a
hydrogeological assessment
but other aspects are very much
present and equally relevant

To date UN, GEF and EU have already accumulated valuable
experience however there are still no comprehensive
guidelines for TBA assessment.
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TBA assessment (HY), the steps:

. Delineation and description
. Classification, diagnostic analysis and zoning
. Data harmonisation and information management

. Delineation and description
> “Inventory” or “characterisation” (stage and scale dependent)

> chiefly about collecting, combining and interpreting the field
Information

. Classification, diagnostic analysis and zoning

> Information necessary for decision-making (problems,
opportunities, most responsive aquifers and aquifer zones)

. Data harmonisation and information management

> Extra dimension in an international context (more difficult,
more elaborate and politically sensitive)
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Step 1: Delineation and Description

. chiefly about collecting, combining and interpreting the field
Information

.~ “Inventory” or “characterisation” (stage and scale dependent)
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Step 1: Delineation and Description

. A TBA description should a.o. include info recharge/discharge
mechanism and hydraulic properties

Superimposed on these
hydrogeological characteristics
are the anthropogenic
influences such as abstraction
and pollution from various
sources.

Input for the DPSIR: status
pressure factors, GW quality
and quality problems,
management measure, future
trends.

Shared by: Uzbekistan and Kyrgyzstan

Type 5, Medium links to surface water systems, groundwater flows from Uzbekistan to Kyrgyzstan

Uzbekistan Kyrgyzstan

Area (km?)

Water uses and functions
(percentage of total
abstraction)

Drinking water supply (25-50%), Drinking water supply (25-50%), irrigation
irrigation, mining, livestock (<25%)

Pressure factors Agriculture, industry, waste disposal Agriculture

Problems related to Polluted water drawn into aguifer Lack of relevant data to be quantified
groundwater quantity

Problems related to Serious problems with pesticides, Lack of relevant data to be quantified

groundwater quality

moderate problems with heavy metals,
slight problems with hydrocarbons and
radioactive elements

Transboundary impacts

Decline of groundwater level, Lack of relevant data to be quantified
groundwater pollution

Groundwater
management measures

MNeed to be improved: transboundary Need to improved: transboundary institutions,
institutions, monitering of groundwater | menitoring of groundwater quantity and
quantity and quality, need to be applied: | quality

abstraction management, efficiency of
use, mapping, good agricultural
practices, integrated river basin manage
ment, treatment of industrial effluents,
data exchange

Status and what is Improvement of the monitoring of Improvement of the monitering of
most needed groundwater quantity and quality groundwater quantity and quality
Future trends and Expected pressure on the water Expected pressure on the water resources due

prospects

resources due to economic growth and to economic growth and climate change
climate change
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Step 1: Standardised TBA Description

5.16. ARGENTINA - BRASIL - PARAGUAY - URUGUAY

(TBA Activities Americas)

SISTEMA ACUIFERO TRANSFRONTERIZO GUARANI - SAG
ARGENTINA-BRASIL-PARAGUAY-URLGLAY

El Sistema Acuifero Transfronienizo Guarani esta localizado en ¢l subsuclo de la Cuenca Hidrografica P h h D h & W t U

del Plata v s exuende desde la cucnca sedimeniada del Parana hasta la Cuenca del Chaco-Parana. Con 4 y S I O g rap I C ] e m O g r ap I C a er S e
una cxiension aproximada a los 1,2 milloncs de km2 csta subvacenie a custmo paises: Argenting, Brasil,
Paragumy v Uruguay, El clima se caracteniza como humedo o subbumedo con precipitaciones entre 1200
a 1500 mm, Cerca de 20 milloncs de habiianics sc encucniran cn csta arca El agua cs uiilizada
principal para ab 1o humane, lazer ¢ indusina

El acuifero Guarani csia conformada por camadas arcnosas que se encucniran depositadas cn la cuenca < G e O | O g i C aI S ett i n g O f Aq u I fer

sedimentana del Parana desde ¢l Mesoroico (penodos inasico, jurasico v crelacco nfenor) eatre 2
132 mulloncs dc anos, que constiiuyen las formaciones geologicas Piramboia v Botucaiu en Brasil (las
primerss formazionss s encucniran con ¢l nombre Buena Vista en Uruguay v las segundas con ¢l
nombre Misioncs ca Paraguay, Tacuarcmbo cn Uruguay v ca Argeniina)

Las arcas de afloramicnio ocurren en dos fajas siuadas al ocsie v al esie del arca de ocurrencia » | |
corresponden al 10% de la exicnsion tofal del acuifero, micniras el restanic 90% del acuifero cs ] Water Q u an tl ty & Q u aI I ty
confinado, El potencial exploable cstimado ¢s de 40 kmi/anio. Los caudales de pozos vanan cntre 60 a

2000 m3/h en las arcas advaccaics & los afloramicaios v do 200 a 400 m3h cn las arcas de mavor
confinamiento. Su espesor medio es de 290 m Las aguas son bicarbonatadas caleicas y magnesiacas en
las arcas proximas al afloramicnio v son sodicas cn las areas mas profundas, El pH es alcaling v los
valores de residuos secos vanian de 200 2 600 mg/h. La iemperatura vania de 28 2 63C

Hav vacios de conocimicnio higado a dos aspectos en particular a la delimitacion de las arces de descarga | | m p O rt an C e an d n e e d f O r T B A

» la ocurrencia de anomaliss lidroquimicas como exeeso de fluor ca algunos pozos
Imporiancia regional por la magniiud de la reserva.

El sistema acuifcro reviste mucha importancia a nivel regional v para cada pais como clemento basico
para ¢l desarrollo socio-cconomico

El area de recarga del acuifero, que tiene una imponante funcion en ¢l mantenimicalo del equilibrio | T B A C O O p e r at I O n

hadrol 0, ¢s ¢l arca mas vulncrable v neccsita c\pwﬁ'lc:ls medidas de proteccion.

Los cuatro paises estan trabajando juntos ¢n un provecto empezado en ¢l afio 2002, sobre la gestion
sosicnible v proieccion del acuifero con cooperacion del GEF/Banco Mundial OEA

ﬁ';:;?j:'::mgcrn'm:hu do Aguifero Guaram, 1999, Campos, H.C. | R ef e r e n C eS

« Mapa Midrageologice da América do Sul (papel. 1996, Escala 105000000, UNESCO, CPRM,
DNPM)

Autores: Argentina: Ofchia Tujchneider, con la colaboracion de Mana Pans, Manio Hemandez, Brasil
Julio Thadeu Keuclhut, Colaboradores: Unigl Duang-ABAS, Geroncio Rocha-DAEESPE, Mara Akic

Iritani, IG/SP, Adriana Ferreira, Fabricio Cardoso, Hélio Oliveira, Claudia Lima- SRH/MMA Paraguay A u t h O rS
Celso Velasquer con la colaboracion de Wilinido Casiro, Ana Mana Castilla, | ruguay: Juan Ledesma 4

con la colaboracion de DINAMIGE OSE

134
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Step 2: Classification, Diagnhostics and
Zoning

country A country |3

M2

TS

. | state
well " border

(1) state border follows surface water catchment and

groundwater divide, little transboundary groundwater flow.

(3) state border follows major river or lake, alluvial
aquifer connected to river, little transboundary flow.

recharge
N B

groundwater
flow

aquifer

(2) Surface water and groundwater divides separate from

state border, recharge in one country, discharge in adjacent.

(4) Large deep aquifer, recharged far from border, not
connected to local surface water and groundwater.
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Step 2: Classification, Diagnhostics and
Zoning

Input for classification:
. aquifer size and hydraulic properties,
. vulnerability,
. current functions,
. observed or perceived stresses,
. possible groundwater interferences, etc.

. Input for diagnostics:

. inventory of major perceived issues and
problems;

. overview of possible actions

. priority and feasibility study, stakeholders and
Institutional analysis.
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Step 2: Classification, Diagnostics and
Zoning

250I km

Activities at location 2 in country B will be much less risky for the
aquifer in country A than activities at location 1

Effects resulting from causes at larger distance will be smaller and
come with more retardation

General flow direction does matter
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Step 2: Classification, Diagnostics and
Zoning

250I km

Activities at location 2 in country B will be much less risky for the
aquifer in country A than activities at location 1

Effects resulting from causes at larger distance will be smaller and
come with more retardation

General flow direction does matter
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Step 3. Harmonisation & info
management

Basically technical activity: harmonisation of formats,
classifications, terminologies, reference systems, levels,
software and hardware specific, etc.

. Ideally, on-line synchronised

access to distributed
iInformation services (data and
Information remain at the
source!)




[
igrac
2\
A/ EERRRNN\

TBA Assessment in Western and
Central Europe
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UNECE TBA Inventory 1999

Transboundery aquifers in the UN/ECE 4
region as indicated by the different
countries

W

o Legend:

(B transboundary aquifer indicated by one country
@ transboundary aquifer indicated by both countries
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TBASs of the World: Detail Europe
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Danube River Basin District:

Transboundary Groundwater Bodies of Basin-Wide Importance and their Transnational Monitoring Network MAP 4
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Transboundary Aquifers of South East Europe
-2nd UNECE Assessment -
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Transboundary groundw ater Geographic features

[ | WFD groundwater body (GWE)/ set of GWBs
I:I GWB (partially) overlapping with aquifer
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I:l Agquifer

I:I (Partially) overlapping aquifers

[ ] Poltical border

Greece \ - - _I'\ﬁ;' qj r

IZRAC 2041

Exact location/extent of aquifer uncertain

143 In the Assessment

245 Not in the Assessment

o8

T

=

<
".

{_.d
Z kg"

m.
0

(T
m t%':{d"



igrac

igrac

Transboundary Aquifers of Europe

-2nd UNECE Assessment -
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2 IGRAC, 2011

IGRAC is an independent non-profit
organization working under the asupices
of UNESCO and WMO, finandally
supported by the govemment of The
Netherlands.
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Challenges ahead:

Moving from delineation (inventory stage) to

guantitative descriptions

artographic challenges
of aquifer systems and
adding 39 dimension to

delineations

Data Harmonisation
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International Groundwater Resources Assessment Centre
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United Nations Educational, World Meteorological Government of
Scientific and Cultural Organization Organization The Netherlands
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IGRAC Portal

Contact | Sitemap | Google Search
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IN BRIEF [HHE] GUIDELINES & PROTOCOLS SPECIAL PROJECTS NEWS & INFOD

International Groundwater Resources Assessment Centre Hews & Events

March 26, 2009
# Transboundary Souifers of the World

Welcome to the World of Groundwater

presented &t the VWS
The World's groundwater resources are of key importance to
‘ sustainable developmert. Hoveever | making full benefit from the February 23, 2009
available groundweater resources and controlling effectively the » IGRAC participation to World Weter Forum
ubiguitous groundwater-relsted problems are very demanding 5
tasks. Sharing groundwater information and experience
on & warld-wide scale would be of great help in this respect. February 16, 2009
i Thiz iz what IGRAC supports and promates, » Benchmark papers on groundwater
IGRAC iz dedicated to groundwater information and knowledge in the widest senze, ona mare news
wearld-wide scale and on & non-commer cial bagis.
Global Groundwater Information System-GGIS Transhoundary Aquifers of the World

G35 iz an interactive
partal to
groundeater-related
information and

AtviFS in Istanbul, IGRAC
preserted itz latest product:
Transboundary Souifers Magp
of the Wiorld. His Royal

knowledge. Highness Prince Willem-
Alexander ..

read mare s
read more s

INTERNATIONAL GROUNDWATER RESOURCES ASSESSMENT CENTRE

www.un-igrac.org
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