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Wieso BGR 5
Grundwasser

Puffer fur DUrreperioden und trockene Jahreszeiten
Geschutzt vor Verunreinigung und Verdunstung

Nahezu Uberall verfugbar

Geringe Investitionen in der Infrastruktur (v.a. bei
flachen Grundwasserleitern)




Hydrogeologisches Potential BGR

Projected use of renewable
groundwater
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F ge of gl
withdrawn each year, based on current
usage plus current population using
130 litres per person, per day

Quelle: BGS 2021



Herausforderungen: Diirrevulnerabilitat in SSA
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Herausforderungen: Erndhrungsunsicherheit in SSA BGR
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Grundwasser in der Landwirtschaft - eine unternutzte BGR

Ressource in SSA

Aktuell werden nur 3 % der landwirtschaftlich genutzten Flachen in
Subsahara-Afrika bewassert und davon nur 5 % mit Grundwasser.

&

Grundwasser in SSA:
kein Ressourcen-
problem sondern
Zugangsproblem

Quelle: WWDR 2022




Datengrundlage der Potentialstudie BGR

African Groundwater Atlas (BGS)

« Typ: kompilierte Sekundardaten (Literatur, Bohrungen, nationale Datenbanken)
« Variablen: Depth, Productivity, Recharge, Storage, Geology

« Keine Fernerkundung, sondern konsolidierte geowissenschaftliche Bestande

Green Water Scarcity (He & Rosa 2023)

« Typ: modellierte Indikatoren (Verhaltnis Niederschlag / CWR)

« Inputdaten: u. a. Klimadaten und Pflanzenparameter, Gberwiegend EO-basiert (z.B.
Niederschlag, Evapotranspiration, Vegetationsparameter)

Landnutzung:
« Typ: EO-basierte Daten (NASA GFSAD30 =Global Food Security Support Analysis, 30m)

Schutzgebiete:

« Typ: GIS/Geodatenbanken, z. B. WDPA (World Database on Protected Areas), keine EO-
Daten



Methodischer Ansatz: Angebot BGR
atz. Ang &

Kontinentale Daten, 5km
grid

- Geeignet zur
Identifizierung gunstiger
Regionen

- Keine Detailkarten far

die Implementierung

Hydrogeological
potential map



Gunstige Regionen fir die Subsistenlandwirtschaft

Cropland with potential for
farmer-led groundwater
irrigation

Potential areas for farmer-led

groundwater irrigation
GW recharge higher than
25 mm/a

[ GW recharge higher than
50 mm/a

B currently irrigated croplands

Groundwater potential criteria:

a) depth o groundwater is less than
25m

b) GW productivity is higher than
0,11l/s

c) GW recharge is higher than 25
mm/a or 50 mm/a

Data sources:

BGS 2012 and BGS 2021
NASA GFSAD30 and LGRIP30 datasets
(cropland area)
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Methodischer Ansatz: Bedarf BGR

GWS = %
CWR

GWS = Green Water Scarcity
BWR = Blue Water Requirement
CWR = Crop Water Requirement

Green water scarcity ratio
in croplands (%)

0-0,2

02-04
0,4-0,6 green water
scarcity
B os-08 conditions

B os-1

I currently irrigated croplands

Quelle: He and Rosa 2023




Ergebnis BGR

GW Potentiale fiir Subsistenzlandwirtschaft &

Potential areas for
traditional subsistence
farming considering
green water scarcity,
landuse, protected areas
Potential area with GW
recharge higher than 25 mm/a

[ Potential area with GW
recharge higher than 50 mm/a

B Currently irrigated croplands

Critieria for potential areas:

a) Depth to GW is less than 25 m

b) GW productivity is higher than
0.11l/s

c) GW recharge is higher than 25
mm/a or 50 mm/a

e) Protected areas are excluded

f) Modeled green water scarcity ratio
>=0.2; for a 1.5° warmer globale
cliamte

g) Share of cropland > 10 %

Data sources:

BGS 2012 and BGS 2021

NASA GFSAD30 and LGRIP30 datasets
(cropland area)

UNEP-WCMC and IUCN 2023 (protected
areas)

He and Rosa 2023 (green water scarcity)

Map:
M. Eichholz, J. Miinch BGR

Sept 2023 L4




Einschrankungen und Empfehlungen BGR

» Einschrankungen
« Kontinentale Ebene, grobe Auflosung (5x5 km)
« Keine Detailanalyse auf regionaler/lokaler Ebene
« Grundwasser Qualitat nicht bertcksichtigt

» Potentiale fur GEO-Community
« Hochauflésende EO-Daten zu Landnutzung, Bewasserungsflachen und ET ->
detaillierters Bild der Wassernachfrage
 Satellitengestitzte Trends zur Erfassung der Grundwasserspeicher (GRACE) >
Monitoring grof3skaliger Veranderungen

« Kombination mit Klimadaten - Szenarien zur nachhaltigen Nutzung und
Resilienz



Vielen Dank fur die Aufmerksamkeit!

Kontakt: johannes.muench@bgr.de

BGR
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Anhang

BGR
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Grenzwerte und Kriterien BGR

Parameter Subsistenz Absatzorientierte
Landwirtschaft kleinskalige LaWi
ca.0,1 ha 5 -max 20 ha

Recharge (mm/a) >= 50 (grun) >=50 wenn S >= 10.000
>= 25 (gelb) >=100 wenn S >=1.000

Deth <=25 <=50
(mbs)

Productivity >=0,1 >=1
(1/s)

Storage Kein Kriterium >=10.000 wenn R >=50

(mm) >=1.000 wenn R >= 100

Aullerdem: GWS >=0,2

Anteil Ackerflache >=10 %
Schutzgebiete ausgeschlossen




Glinstige Regionen fur absatzorientierte Landwirtschaft ggr

&

Cropland with potential for
enterprise-led groundwater
irrigation

Potential areas for enterprise-
led groundwater irrigation

B currently irrigated croplands

Groundwater potential criteria:

a) depth o groundwater is less than
50m

b) GW productivity is higher than
1.01/s

c) GW storage is higher than 10.000
mm if GW recharge is higher
than 50 mm/a

d) GW storage is higher than 1.000
mm if GW recharge is higher
than 100 mm/a

Data sources:

BGS 2012 and BGS 2021
NASA GFSAD30 and LGRIP30 datasets
(cropland area)

Map:
M. Eichholz, J. Miinch BGR
Sept 2023 074
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Potentiale industrielle Landwirtschaft

Potential area for emergent
small-scale commercial
farming considering green
water scarcity, landuse,
protected areas

Potetential area
I Currently irrigated croplands

Criteria for potential areas:

a) Depth to GW is less than 50m

b) GW productivity higher than 1.0l/s

¢) GW storage is higher than
10.000 mm if GW recharge
is higher than 50 mm/a

d) GW storage is higher
1.000 mm if GW recharge is
higher than 100 mm/a

e) Protected areas are excluded

f) Modeled green water scarcity ratio
>= 0.2 for a 1.5 °C warmer global
climate

g) Share of cropland > 10 %

Data sources:

BGS 2012 and BGS 2021 (hydrogeology)
NASA GFSAD30 and LGRIP30 datasets
(cropland area)

UNEP-WCMC and IUCN 2023 (protected
areas)

He and Rosa 2023 (green water scarcity)

Map:
M. Eichholz, J. Miinch BGR

Sept 2023 L7
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Potentiale Lawi und Pastoralismus

s

e Sigd

Potential areas for
traditional subsistence
farming considering
green water scarcity,
landuse, protected areas
Potential area with GW

recharge higher than 25 mm/a

[ Potential area with GW
recharge higher than 50 mm/a

I Currently irrigated croplands

" Potential area for Livestock

Critieria for potential areas:

a) Depth to GW is less than 25 m

b) GW productivity is higher than
0.11l/s

¢) GW recharge is higher than 25
mm/a or 50 mm/a

e) Protected areas are excluded

f) Modeled green water scarcity ratio
>=0.2; for a 1.5° warmer globale
cliamte

g) Share of cropland > 10 %

Data sources:

BGS 2012 and BGS 2021

NASA GFSAD30 and LGRIP30 datasets
(cropland area)

UNEP-WCMC and IUCN 2023 (protected
areas)

He and Rosa 2023 (green water scarcity)

U BGR
M. Eichholz, 1. Miinch
March 2024 @
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Herausforderungen: Trinkwasserversorgung in SSA BGR

&

Household data - SDG regions - Sub-Saharan Africa - 2024 - Service Levels

Surface water
Unimproved
Limited

® Basic

@ safely managed

Rural Urban
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Quelle: WHO-JMP 2024




Quelle: IFPRI 2022 (not published yet)

Soziookonomisches Potential von Grundwasser

Increasing Groundwater Supply Accelerates Growth, Creates Jobs & Reduces Poverty

Agricultural GDP growth

Increasing groundwater supply fivefold
raises agricultural GDP by 10% by 2030

9,8%

340 1020
1000m? 1000m*

2x 5x

Higher groundwatersupply by 2030

Agri-food system job creation

... creates 850,000 more jobs in the
agri-food system by 2030

848

off-farm

566

On-farm

2x 5x

Higher groundwatersupply by 2030

National poverty reduction

... lifts 680,000 people out of poverty
by 2030

676

518 Urban

2x 5x

Higher groundwatersupply by 2030

Source: Preliminary Uganda RIAPA model results

BGR




Narrative
Development of Groundwater Storage

g4 — Total Water Storage
—— Surface Water Storage
61 —— Groundwater Storage

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

- Currently high dependence on surface water in SSA

Source: K. Ding et al. 2025
ey

BGR
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Narrative
Development of Groundwater Storage

Whis- 5= 2

BGR

SR = Sahara Region;

NB = Niger River Basin;
CLB = Chad Lake Basin;
NRB = Nile River Basin;

CB = Congo Basin;

EAR= East Africa Region;
SAP = South Africa Plateau;
MR = Madagascar Region

22



Why is the potential not being unlocked?

Narrative

Global narrative of overexploitation
does not fit to many parts of SSA

Investments

Financing instruments not tailored to
the development of groundwater
resources

Knowledge

Hardly any knowledge of the potential
available at local level

Capacity

Lack of capacity in well construction
and groundwater management

BGR
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Renewable Groundwater BGR
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Definition: Cuthbert et al. 2019
Renewable groundwater use allows for dynamically - Depends on pumping regimes
stable re-equilibrium of groundwater levels and quality
on human timescales. - Is not the same as sustainable use

Study 1: Groundwater potential



How will groundwater recharge BGR
develop in Africa? &

Long-term average r echarge Main hydrogeological Projections for West-Africa

e."-r - ) areas:
4 a) Low recharge, high
«— storage

b) High recharge,
low/moderate
storage

(h) Present to Future Pot Recharge (mmlyr)
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Study 1: Groundwater potential
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Projektkoordinierung

WisserTschaft / Partner technische Weitere Geber Zielebenen / Evaluierung
Ausbildung Zusammenarbeit

Vorbereitungsphase

1 Konzeptentwiilung / Aufb;reitung von Konzepten
Potenzial- und Bedarfsanalysen b

Toolbox TZ (Wasser und LW) | | Finanzierungsansitze

Physische Potentialregionen

Sozio- / Agrardkonomische und
kleingewerbliche Potentiale

Wirtschaftlichkeitsanalysen Umsetzung /Implementierung 3

Wasser-Governance

Umwelt- und
Sozialvertriglichkeit | Nationale Regierungen

Lokale Umsetzungs-
partner [ Trager

v

Kriterien: E_I_&;antlﬁzmrung

Nachhaltigkeit, Do no | von

harm, LNOB, OECD- | Interventions- n _ q . =
DAC, tbd. . gebieten 2 Linder-/Regions-Aktionspléne
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Appendix

e
Cone of
depression
Water line
before
pumping

Well casing —— |\




Nachhaltigkeitsrisiken BGR
) &

-M

Recharge low high
Well high low
productivity

Storage high low

volume
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