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The Geological Surveys of Europe

The International Hydrogeological Map of Europe
.. (IHME ) at the scale of 1:1.5 Million

A coherent hydrogeological map for greater Europe
and a model for the Rest of the World
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« Summary and Recommendations
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IH.'is'toricaI Background
19th — 20th Century

After 1950

1961

Systematic exploration of natural resources started;
Growth and industrialisation (= increasing need for
water) called for better planning and safe water
supply from groundwater

Strengthening of cooperation within the Eastern and
Western Blocks = UNESCO as an international
coordinating body and CGMW as a framework for
cooperation of Geological Surveys

IAHS Congress Helsinki, with map exhibition
= need for harmonisation recognised

IAH Commission on Hydrogeological Maps (since 1959)

»common terminology

»mapping strategy and legend (attributes)

»+ correct and up-to-date topo base map




Existing national
hydrogeological maps

= no coherent picture
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1959

IAH Commission on
Hydrogeological Maps

IAHS Standing
Final version Committee on
Printed 1970 Hydrogeological Maps

Draft Legends
(1962 — 1967)
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International
Hydrogeological
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Models 1 -4
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Towards Common Standards
( 1AH, IAHS, UNESCO, CGMW )

international legend |égende internationale
for hydrogeological des cartes

maps hydrogéologiques

leyenda internacional  MexayHapoaHas
para mapas JIereHia K Fuaporeo-
hldmﬂeologlms JIOFMYECKUM KapTam
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Hydrogeological
Maps

Volume 17 A GUide and

| a Standard Legend

LUNEesco HOHECKO

(1970) (1983)

(1995)

International Association of Hydrogeologists

Volume 17
1995
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International Hydrogeological Map of Europe Carte Hydrogéologique Internationale de I’Europe
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Methodology, content and colour system of the IHME

 colour wash (for type and hydrogeological significance of rock bodies)
Blue: intergranular aquifers
Green: fissured and karst aquifers
Brown: non-aquifers or only local potential

» background ornament for lithological rock type

* line and point symbols for special features
full blue for surface water, springs and karst

violet for groundwater features, e.g. groundwater contours

red for man-made changes of the natural GW regime

black for geological features, e.g. lithological boundaries, faults
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Principles of colour wash on the IHME and General Legend

intergranular < flow > fissured
aquifers

dark blue dark green

© light blue light green

T

9

S light brown

non-aquifers
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Raches pyrocistinues, meubies 4 rnssldbes
Pyrociastics, unconsaldated bo consoidated
Pyeokiastiea, locker bis varestigl

Cales, praers et silts
Sands, grawels and silis
Sane, Kiese und Schiaffa

dabes fins
Fine sands
Fuisanda

Amiles, sables et gravers avec lignfies intermakis
Glas, sands and gravels with intercatated ligeites
Tong, Sandk und Kieese mil Braunkohlar-Lagen

Sabies glawonie et micams sabla
Blauconiic sands and sandy limesiones
Glauknnitzande wnd sasdige Kalksiane

in jointed rocks, including karstified rocks

Aiples sableusas, sshies et graviers aves agilkes & bbcaws et itz locslement au-dessus des sables tertkims
Sandy cliys sandz, ard gravels with-boulder clays and silts. locally acove Tertiary sanis
Sandige Tone, Sande un Kiese mit beschiebemesgein und Sehlufien 2. 1 ber tertiiren Sanden

Legend IHME

b

e,

. dans des roches fissurées, y compris les roches karstifiees

in kliiftigen Gesteinen, einschlieBlich Karstgesteinen

ml, c2, j2

e, ¢, j1.t3,11-p1

Craie, caleaires mameds, panebement fissans g karstis
Chalk, marly hmestones, partally pinted and karstitied
Kreiie. Kakemenedsisine, tetweise kiiftip und verkarstel

Roches extresives lissurtes | =Basalte du Vogelheng-)
Extrusive rocks, jainted ("Basalt of the Yogefsherg™)
Extrusiva, kliiftip (_Basalt des Vogelsherpes™)

lré3 quartzaus &ves congloménts en bancs
Quartynm samistones wilth yers of conglomenate
Quaszsandstaine mit Konglomeratlagen

{ Réseaux squiféres étendus trés productils, souvent seulement en grande profondeur
a

Extensive and highly productive aguifers, often at grest depth only
Ausg wnite und sehr reiche Grundwesservorkommen, oft nur in grofer Tiefe

h,d, d=3
i pl,d1d
Aquifer type /
characteristics
by colour wash
Grey ornament
indicating lithology
m,el, 3-1,12
Stratigraphical
symbols (selected) .,

pl, d-o, d1, ch+en

Calcairs avee srdoises
Limestones with shtes
Kalksteine mit geschisferten lonsteinen

Ardoises, quartzites, grs, phyllades et schistes verts
Sates, quartzites, sandetones. phyllites, and chisrite schists
Geschinlarte Tonsteme, Quarzite, Sandssene, Phyllite und Griitschialar

Ruches myroclastiues du Palenzoigue [=Schalstaine)
Pymciastics of the Paleozeic (" Schalstain™)
Pymkiastika des Palaozoikums {, Schalstein®)

Braniies
Granites

Gneiss
Grelsses
[sngise

Régions sans eau souterraine en quantité appréciable, méme en profondeur
Mo groundwaler resources worth mentioning, even at depth
Keine nennenswerten Grundwasservorkommen, auch nicht in der Tiefe

Argides & hlozauyx, amiles et silts
Boulder clays, clays, and silts
[eschinbelahme, Tane und Schiufie

Argikes, silts, zables sittaux et sables svec Bgnites
Clays, silts, sity sands. and wilh ignites
Tone, Schlutie, schiuffige 3ande und Sande mil Braunkohlen

Mames et angllies ; Calaies o mames [12)
Mars and claysiones; Limestones and marls (L2
Mergel- und Tensteine; Kalksteing und Marges (12}

Reches wxingshvas Basiques du Néoging
Basic axtrusive mcks of the Neogane
Basizche Extrusiva des Keogen

Armibtes, argiles gt geks
Claystones, clays, and sandstones
Tonsteine, ane und Sandstene

Andotses avec couches pey puissantes de gris, quartzites et gravwackes

Siates with thin layers of sandstenes, guartzites, and graywackes

Geschiglerts Tansteine mit genngmachlipen Sandslgin-, Quarzit- und Grauwackenlagen
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Milestones for the IHME

German Science Foundation and BGR assured funding of a
scientific editor and the cartographic work in Krefeld
and Hannover

IAH = scientific lead (Prof. Herbert Karrenberg)

Support of Geological Surveys via the Sub-Commission on
Hydrogeological Maps of the CGMW (Commission for
the Geological Map of the World)

Growing interest in Europe and the Eastern Countries

* 1970 : Contract between UNESCO and BGR for the
publication of the IHME (addendum for each sheet and
explanatory note)
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Organisational Structure

IAH — Commission on
Hydrogeological Maps
(Patron of the Project,
Administrative Support)

UNESCO
(Administrative, Financial Support
and Publishing)

CGMW - Sub-commission on
Hydrogeological Maps
(Scientific Coordination)

BGR
(Project Coordination, Cartography,
Printing and Publishing)

(one for each contributing
I ..t e map shest

T
! ]
Chief Editor Editorial
Committee
L f
7

Sheet Editors / Coordinators
(one for each map sheet)

A

v

National Editors
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International Hydrogeological Map of Europe, scale 1:1,500,000
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International Hydrogeological Map of Europe, scale 1:1,500,000
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457

map sheet printed without
explanatory notes
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International Hydrogeological Map of Europe, scale 1:1,500,000
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IHME Explanatory Notes ( 18 map sheets)

Bundesanstalt fir
Geowissenschaften
e Und Rohstoffe

GEOZENTRUM HANNOVER



International Hydrogeological Map of Europe 1/1 500 000

Explanatory notes
( French or English )

* Introduction on geographic setting

» Geological outline

 Hydrogeological regionalisation

* Description of hydrogeological regions
 characteristics of rock and groundwater bodies
* hydrochemistry
e groundwater use and water management

* Bibliography
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International Hydrogeological Map of Europe 1/1 500 000

» harmonised trans-boundary representation for entire Europe
and areas adjacent to the East ( = future EU states )

* long-term scientific cooperation of experts ( > 330 )
from all countries concerned

» good knowledge and expertise about mapping
hydrogeology and groundwater

» complex information on lithology, aquifer characteristics,
surface catchments and groundwater divides, springs,
special features etc.

 hydrogeological regionalisation (explanatory notes)

..., but
* rather old, may require updates

« until 2010 only raster images available



Applications of the
International Hydrogeological Map
of Europe 1/1 500 000

» Science, teaching and public information
 cooperation of hundreds of geo-scientists
» triggering national hydrogeological mapping
« printed maps and explanatory notes
« WWW based viewing system

 EU Water Framework Directive

 UN-ECE studies on transboundary aquifers
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International Hydrogeological Map of Europe 1: 1 500 000
- IHME 1500 -

Wweh Mapping Application to visualize the 24 map sheets of the IHME 1500,
For detailed information, please visit the project description.

START

* non-Java mode {mouse click for zoom and pan)
 Java mode {full functionality for zoom and pan)

If Java mode does not work, please use the non-Java mode instead.

Web Mapping Applications cannot be fully accessible to people with disabilities.
If wou need support on interpreting the map content please contact us,

-

Contact:

Project coordination: = only visualisation of raster images (scanned maps)

Peter Winter

E-Mail: p.winterdbgr.de

Internet:
Patrick Clos

E-Mail: p.closidbgr.de

1

;I

| &] Fertig [ [ | | SJLickales Intranet
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General Legend (simplifie

PCOROUS AQUIFERS
highly productive
moderately productive

FISSURED AQUIFERS incl. KAR
highly productive

moderately productive

INSIGMNIFICANT AQUIFERS
local and limited groundwater

essentially no groundwater

area of seawater intrusion

large freshwater lake

Topography

2

Index

X

c2
c2
o2
-

country borders

sheet index
sheet number
sheet name

state of preparation

Map sheet and explanatory nof
Map sheet printed without expl
Map sheet print in preparation

year of publication

Scale 1:18573300




= Google Earth

Geo-referencing the
o

Image ® 2006 NASA
Image & 2006 TerraMetrics
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Transboundary Aquifers in Europe

Legend

[ —

Transboundary Aquifer UN/ECE

%1
4 deefed ety in s nties afloted
»
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CRVESE Tosk Frcoon Moritaing &  sssesam,
Werking Progeaim 1995/ 1995, Voiame
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B Authors: E. Amé =
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N eesemep
Intemanonal Hycregeclogical Map of Eurape, 1: 1600000

‘Compled by

Peter Vintsr & Hartmat S

Faderal Instite for Geosciencs and Naturdl Resources (BGRY

Beriin. 2005

™

Workshop on Groundwater Bodies in Europe 7
Berlin, 25 - 26 October 2005 ek T
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European Topic Centre -_\5
Inland, coastal, marine waters ‘7

A

Legend

Groundwater Bodies
WFD article 13
1st RBMP

Groundwater horizon

BorT

not specified

Non WFD (CH)

(Status: June 2012)




IHME results

« 25 printed map sheets at scale 1:1.5 Million

» 18 Explanatory booklets

* IHME map application system and viewer (static)

« Scanned sheet data for download (total 1.5 GB, 17-90 MB/sheet)

* Integration of the map-app-sys into the WHYMAP map
application and embedded WHYMIS (scans of larger scale
national maps and links to national map servers)

- Digitisation of pertinent IHME map content (aquifers and
groundwater characteristics, lithology of near surface layers,
lithological boundaries, faults etc, seawater salinisation, springs)

» Geo-referencing and transformation of data sets and matching
with modern topography (European V-map 1.1 M)

» Analysis of lithology data ( cf Andreas Gunther)

« Comparison with EU-WFD Groundwater Body layer
(cf Klaus Duscher)

« PEACEFUL COOPERATION of hundreds of European scientists !



Potential applications of IHME GIS data, eg.

- Superficial deposits mapping (EGS task force)

* Land slide modelling (JRC cooperation)

« Geochemical characterisation (EGS Expert Group)

* Hydrochemical background values (EGS Water Expert Group)
* Transboundary aquifer assessment (TWAP, UNECE, EU-WFD)
« Water accounting and water balance modelling (EEA, JRC)

* Integration of GW in IWRM in Europe (WFD, RBD)

.... S0 this Workshop concludes the ,traditional IHME*“ and
may open the door into the digital IHME era, finally ....



International Hydrogeological Map
of Europe 1/1 500 000 ( IHME )

Conclusions & Recommendations

 Harmonised background information for greater Europe
* Generally suitable for pan-European projects

* e. g. EU Water Framework Directive
( Groundwater Daughter Directive )

 e. g. UN-ECE study on transboundary aquifers
* Digital Map soon available
* INSPIRE (INfrastructure for SPatial InfoRmation in Europe)

- Subsidiarity: European data sets and nested national data
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“Thank you fork your
attention

.. and thanks to the whole IHME team:

Herbert Karrenberg, Deike Bollhagen, Patrick Clos, Klaus Duscher
Andreas Gunther, Martin Krombholz, Sepp Kruger, Solveig Mix,
Christian Neumann-Redlin, Uta Philipp, Andrea Richts, Bernhard

Schmidt, Hartmut Strub, Wilfried Weinmann, Peter Winter

. and of course biggest thanks to more than

/g 330 national IHME contributors G
s \QGMW
European Topic Centre _v;\“

Inland, coastal, marine waters ’/')
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