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GROUNDWATER'S
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Water Security

“...the availability of an acceptable quantity and quality of water for health,
livelihoods, ecosystems and production, coupled with an acceptable level of
water-related risks to people, environments and economies”

Grey and Sadoff (2007) Water Policy 9: 545-571
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Water Security

World's Population

@
1950 m 2.5 billion

2015 4 7.3 billion

2050 2 9.5 billion

2100 11 billion

Source: UNICEF/Statista

Africa’s
Population

230 million

1.2 billion

2.4 billion

4.2 billion

Accounts for

Source: NASA
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UPGro: Unlocking the Potential of Groundwater for the poor

®, BRAVE
Building understanding of climate variability into planning of |

groundwater supplies from low storage aquifers in Africa
®, Gro For GooD

Groundwater Risk Management for Growth and
Development

®, GroFutures
Groundwater Futures in Sub-Saharan Africa

®, Hidden Crisis
Unravelling current failures for future success in rural
groundwater supply

HIDDEN CRISIS

-/ T-GroUP

Experimenting with practical transition groundwater T-GroUP
management strategies for the urban poor in Sub-Saharan ”
Africa Jﬁ

UPGro is funded by:

NN L Unlocking the
NERC U p Potential of

w4 §‘ Gro Groundwater

UKald for the poor

from the British people upgro.org



Water Security: the Role of Groundwater

Universal and equitable access

Aquifer productivity

- Very High: >20 /s
- High: 5-20 I/s
- Moderate: 1-5 /s

Low-Moderate: 0.5-1 1/s

Intergranular and fractured Low: 0.1-0.5 /s
. fractured - Very Low: <0.1 I/s
British Geological Survey © NERC 2011, All rights reserved. )
Boundaries of surficial geology of Africa, courtesy of the U.S. Geological Survey. l;n::oclégnlg tfhe
otential o
Groundwater
G ro for the poor
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Water Security: the Role of Groundwater

A hidden resource...

...but at least 50% of the total population in Africa
use groundwater for drinking

Estimates of access to drinking water sources in SSA
from 2015 JMP Country files.

100%

90% m Tap water
80%
70% M Protected groundwater
60%
50% Unprotected groundwater
40%

o 25%
30% 18% Surface water
20%

9 2% 18% 12%
13;) o% o = Other unimproved

° sources
Urban Rural Total
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Source: UPGro (2017) Groundwater
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Water Security: the Role of Groundwater

Resilience

Storage > 0.5 million km3

Dominated by N. African basins and
not all storage is renewable

But still 20x more than volume of

. . Groundwater storage g
water stored in lakes and reservoirs (ML per sq km)
[ ]o
<1000
Storage provides a buffer against B 1007~ 1000

B 10,000 - 25,000

climate variability

I 25,000-50,000
I >50,000
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Water Security: the Role of Groundwater

Resilience

Record of groundwater levels and abstraction from Makutapora Wellfield,
Tanzania from 1954 to present.

1060 4
W Abstraction « 234775 - 89/75 - 122/75 - 142/76 - 35/53 - 39/53 + 30A/53
1058

1056

w

N
abstraction (Mm®month?)

1054
1052
1050
1048

1046

hydraulic head (mamsl)
b

[

1044

1042

1040
1954 1964 1974 1984 1994 2004 2014

Recharge occurs episodically in response to large rainfall events

Intense rainfall events are likely to happen more often under climate

Unlocking th
change UP ottt
Gro Groundwater
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Water security: National Growth and Poverty Reduction
Africa Water Vision:

"An Africa where there is an equitable and sustainable use and management of
water resources for poverty alleviation, socio-economic development, regional
cooperation, and the environment.”

UN Water/Africa, 2000

Economic
Growth

[ Irrigation ]

N

[ Groundwater ] - D

A
)2
| 4
Social
Well-being
locki h
Uriocking the
G d t
Gro il

upgro.org
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Groundwater’s Contribution to Water Security

Water security contributes to socio-
economic development but is a
challenge

Groundwater has an important role
to play

What next? Gains $$$

»Rural Water Supply
»Urban Water Supply
~Irrigation




Groundwater Investment: Gains and Risks

Socially Inclusive and Sustainable Rural Water Services

Community handpump boreholes

Benefits of water access on health, education &
livelihoods

BUT issues with functionality of water points
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Groundwater Investment: Gains and Risks

Socially Inclusive and Sustainable Rural Water Services

\

45% 23%

® Fully functioning

= good yield, unreliable

m poor yield

= pooryield , poor
reliability
No Flow but worked in
last year

®m Abandoned - no flow in
last year

Ethlopla Uganda Malawi



Groundwater Investment: Gains and Risks

Socially Inclusive and Sustainable Rural Water Services

Community handpump boreholes

Benefits of water access on health, education &
livelihoods

BUT issues with functionality of water points
Reasons for failure are complex
Impacts felt most strongly along lines of gender,

health & wealth
Untocking the
Groundwat
Gro il

upgro.org




Groundwater Investment: Gains and Risks

Socially Inclusive and Sustainable Rural Water Services

Professional Water Well Drilling
A UNICEF Gudance Note

The FundiFix model:
Maintaining rural water services

Groundmete
information

PROFESSIONAL
GROUNDWATER
DEVELOPMENT

- Sustainable
finance

Prodessionabem Is the skl good judgment
onxd behavour espected feom o person or omganisston
who can undertake o job well

\Sriact /
monitoring

Unlocking the
U p Potential of

Groundwater
Gro for the poor
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Groundwater Investment: Gains and Risks

Urban Groundwater Security

Proportion of population with piped supply decreased between 1990-2010

Water obtained from multiple sources

Private supply increasing but unequal

Unlocking the
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Groundwater Investment: Gains and Risks

U rba N G roun dwate I SeC u rlty Co-location of on-site sanitation and water

supplies in Lusaka, Zambia

Septic Tanks
Boreholes

Pollution Risk Map for SSA

LA

PPEONIPY pcc
Abidjan  Cotonou
Port

Legend
e
» Studies with urban nitrate statistics e
[Studies used in water quality review
Aquifer Pollution Risk Index
260 High
- 180 Moderate
71 Low
Source: Quedraogo et al (2016)

Source: Nkhuwa et al., 2015

)

Groundwater level hydrograph for a

Urban Population . . .
water well in Nairobi

O 5,000,000 and greater
O  1.000,000 to 4,999,999
O 500,000 to 999,999 = &0
O 250,000 to 499,999 _S“ wabef\_veﬂ depeh 270m
° 1000000200990 § (static ‘recovery’ levels)
® 50,000 to 99,999 ﬁ g 100 2
*  Lessthan 50,000 E
2 120
c
Source: Lapworth et al., 2017 after Ouedraogo et al., 3
2016 & 140 .
1958 1685 1989 1671 1975 1577 1982 1985 1289 1084 1995 U p :g'tce’g;;‘f’otfhe
' Years GI’O Groundwater
Source: Foster & Tuinhof, 2005 for the poor
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Groundwater Investment: Gains and Risks

Urban Groundwater Security

Photo Credit: Ashraf Hendricks

Strategic i
development

Photo Credit: T-GroUP

Governance
capacity

Monitoring

Collaborative approaches to
urban water management

. " (1 i v : 5
| 5 = ‘ : Unlocking the
i : b =t : U P Potential of
= . e e S o e Gro Groundwater
Photo. Credit: T-GrolP ey : g : for the poor

upgro.org



Groundwater Investment: Gains and Risks

Irrigation

Lo SO

. A ,f‘”-"
OCredit"COIAR

Benefits of groundwater irrigation: agricultural production, livelihoods, food
security

Motorised pumps increase agricultural productivity allowing investment in

improved seeds, higher value crops, and inputs such as fertilizers |
potariarol
Gro i

upgro.org



Groundwater Investment: Gains and Risks

Irrigation

Actual area irrigated with groundwater Groundwater irrigation potential for the year
2000 expressed as the percentage of the area

in 2005 expressed in ha. per cell irrigated with groundwater in 2006

(@) (b)
ha
Oo "
0-50 . PR Ho
50-100 B o050
B 100-200 : ; 3
M 200-500 4 A& L 100-150
Il 500-1000 y B 150-200
- >1000 . > 200

U p Unlocking the
. : Potential of
Source: Altchenko & Villholth, 2015 Gro Groundwater

for the poor
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Groundwater Investment: Overarching Risks

Inequality in terms of access

Groundwater depletion

Groundwater pollution
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Groundwater Investment: Mitigating Risks

Knowledge Gaps:
Availability
Access

Quality

Capacity

Sustainable &
Equitable
Groundwater Use

Networks
&
Partnerships

Governance Resources
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Thank you!
Mercli!
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