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Motivation

Awareness rising for groundwater
General overview on potentials/risks, simple legend
Full coverage world-wide

Globally harmonised view on groundwater resources

o o o o o

Contribute to the world-wide efforts to better study and manage
aquifer resources
é Groundwater as a possible solution of increasing water shortage

problems (“water crisis”)
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Example 1: Global Groundwater Resources Map

Groundwater Resources of the World
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Groundwater resources and recharge (mml/year)
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in major groundwater basins

in areas with
complex hydrogeological structure

in areas with local and shallow aquifers
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Example 1: Global Groundwater Resources Map cont’d

Pracipitation in mmiyaar
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Example 2: Global GW Vulnerability to Floods & Droughts

When groundwater |s consideréd for establishiﬁg
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Global Groundwater Vulnerability to Floods and Droughts
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not all aquifers are equally suitable — vulnerability
should be a primary issue
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Example 3: World Karst Aquifer Map (WOKAM)

Change of mean annual precipitation between the periods 1961-1990 and 1981-2010

/ Source: Global
| Precipitation
| F Climatology Centre
¥ (GPCC), Offenbach 2017~
| DOI: 10.56TE&/DWD_GPCC/
CLIM_M_V2015_025

B i ok

Change of annual precipitation totals [mm]
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The change of the mean annual precig\mﬁon is calculated based on the land surface precipitation climatology from rain gauges of the
reference perieds 1961 to 1990 and 1981 to 2010. Note that the number of rainé;auge stations is highest for the 1980s and T990s, with up

to 50 000 stations, while this number decreases below 30 000 until the year of 2010.
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Source: Center for International Earth Science Information Netwerk - CIESIN - Columbia Unis ity, and Centro de Tropical - CIAT. 2005.
Gridded Population of the World, Version 3 (GPWv3): Population Dengity Grid & Populaticn Density Grid, Future Pali NY: NASA i
Data and Applications Center {SEDAC). hitp-//dx.doi.org/10.7927/H4ST7MRB. Accessed 20-07-2017.
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Mapping and it

This map was prepared and published as part of the World-wide Hydr
Programme (WHYMAP) — www.whymap_org

Disclaimer
The designations employed and the preseniation of material on this map do not imply the expression of any opinion whatsoever en the part of the
United Nations. Educational, Scientific and Cultural Organization (UNESCO) or the WHYMAP Consortium conceming the legal status of any country,
temitory, sity o area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

‘This map was derived and compiled from disparate sources of information. The WHYMAP Consortium gives no wamranty, expressed or implied, to the
quality or accuracy of the information supplied and accepts no liability whatsosver in respect of 1085, damage, injury o other oCCUTENces howsvar
caused. The data and information on this map are profected under the copyright of Bundesansialt fir Geowissenschaften und Rohstofie (BGR),
Intemational Association of Hydrogeologists (IAH), Karlsruhe Institute of Technology (KIT} and UNESCO. No part of this work may be reproduced or
transmitted in any form or by any means whalsoever or stored in a retrieval system of any nature without the prior written permission of BGR, IAH, KIT
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Example 4: Groundwater Resources of Africa

BGR = T W

jngl = Groundwater Resources of Africa _igrac
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Example 5: ECOWAS Hydrogeological Map (ongoing)

é Consolidate and harmonise existing continental-scale mapping activities
to increase water security through sustainable use, management and
protection of groundwater P TR N

» Hydrogeological/thematic map
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» Summary report/reference list mapping activities on Africa

- Publication at WWF/AWW 2022
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Products summary

Groundwater / \
WHYMAP GIS Analyses
resources and
vulnerability maps
Explanatory Web map viewer
notes / booklets Web map service
< | Data download

More information at: www.whymap.orq

WHYMAP online viewer: www.whymap.org/whymap-viewer
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Applications

LETTER

dai: L1028 nature 11295

Water balance of global aquifers revealed by

groundwater footprmt

Tom Glepspn! Vechihids Windad Afnes T D Baslramsdd & s wrn Waal-

QLAGU PUBLICATIONS

Water Resources ggAGU PUBLICATIONS

RESEARCH ARTICLE  joyrnal of Geophysical Research: Solid Earth

10.1002/2015WR017349
RESEARCH ARTICLE

— Spedal Section: 10.1002/2017JB014845
= The 50th Anniversary of Water Ky Polkites
B RBecources Research « Terrestrial water storages exhibit

positive trend for the Niger River basin
over the last decade
+ Significant part of storage rise

Key Points: originates from groundwater
« Renewable groundwater stress is + Observations confirm large-scale
ified in th id's] impact of previously found water
(pear In'the world's largest table fises in response to land cover
aquifers changes

« Characteristic stress regimes ane

GRACE Detected Rise of Groundwater in the Sahelian
Niger River Basin
S. Werth'2 (", D. White?, and D. W. Bliss®

'School of Geographical Sciences and Urban Planning, Arizona State University, Tempe, AZ, USA, “School of Earth and
Space Exploration, Arizona State University, Tempe, AZ, USA, 35¢hoal of Community Resources and Development, Arizona
State University, Tempe, AZ, USA, *School of Electrical and Computer Engineering, Arizona State University, Tempe, AZ, USA

Abstract West African regions along the Niger River experience climate and land cover changes that
affect hydrological processes and therewith the distribution of fresh water resources (WR). This study
provides an investigation of long-term changes in terrestrial water storages (TWS) of the Niger River basin

defined tr determine the seuwerife nf
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Fundamente

Geographie Oberstufe

FT ARTICLES
NDAR

" Gurtin University Library

Geography 7

ALIVE

FOR THE AUSTRALIAN

erneuews ( ussilés) Gmnda sser

bezeichnet Grundwasservorkommen, die ge-
genwiirtig nicht Teil des hydrologischen Kreis-
W laufs sind. Dies bedeutet, dass keine Erneuerung
{iber Niederschlige oder Infiltration erfolgt bew.
8| dass diese Erneuerung sehr gering ist und nur
| in sehr langen Zeitrdumen zu einer nennens-
werten Grundwasserneubildung fiihrt, Da diese
Zeitriume - hiufig handelt es sich um mehrere
hundert bis tausend Jahre — den menschlichen
Planungshorizont deutlich libersteigen, werden
diese Ressourcen als nicht-erneuerbar  be-
trachtet. Der Grund fiir die Abkoppelung vom
hydrologischen Kreislauf sind Verdnderungen
der Klimatischen Bedingungen im Einzugsge-

Coordinating author biet. Nicht-erneuerbares Grundwasser findet

Judy Mraz sich insbesondere 1 ariden und semiariden

Gebieten wie dem Nahen Osten, Nordafrika,

Contributing authors Zentralasien und im stidlichen Afrika. Die Vor-

Judy Mraz | Anne Dempster | Kathryn Gibson | Cathy Bedson kommen haben sich zu einer Zeit gebildet, als

Niranjan Casinader | Terry McMeekin | Cleo Westhorpe | Alex Rossimel in den betreffenden Regionen noch feuchteres

Klima vorherrschte. Aufgrund ihres hohen Al-

MaShreq Waters KnOWIedg SkillBuilder author ters spricht man auch von fossilem oder Palio-
Jeana Kriewoldt Grundwasser.

Die Abkoppelung vom aktuellen hydrolo-

i gischen Kreislauf und die daraus resultierende
]aca:ﬁgﬂﬂ Nicht-Erneuerbarkeit unterscheidet diese Vor-
: kommen wesentlich von ,normalem’' Grund-

+Der Begriffnicht-erneuerbares Grundwasser

M. | UWATER
World Water

Development I" n
| CHANGING
WORLD

sourcen wie Waid und Bode
vergleichen. Treffenderweise wird die Nutzung
dieses Wassers im Englischen auch als ,ground-
water mining" bezeichnet. Diese natiirlichen
Rahmenbedingungen haben weitreichende
Konsequenzen fiir die Bewirtschaftung der Vor-
kommen.” [1]

M6 Verteilung gering- hﬁ_ nicht-erneuerbarer Grundwasservorkommmen
in Nordafrika und Nahost

Y area of low raintsl (<200 mm,yaar)

Groundwater resources

in major groundwater besins

in areas with Complex hydrogeslagical structure
in areas with local and shallow aguifers




Thank you!

Acknowledgements to Patrick Clos, Wiebke Just, Martin Krombholz, Uta Philipp,
Andrea Richts, Willi Struckmeier, Peter Winter, Markus Zaepke and many others who
have contributed to WHYMAP.
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« We never know the worth of water
till the well is dry. »

Thomas Fuller,
Gnomologia, 1732
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