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GroFutures:  

Groundwater Futures in Sub-Saharan Africa: 

developing the scientific basis and participatory management processes 

by which groundwater resources can be used sustainably for poverty 

alleviation in Sub-Saharan Africa 



• step change in understanding of GW recharge & storage in SSA 
 

GroFutures – knowledge generation 

Assess multi-decadal 
groundwater-level records 

Apply new in situ geophysical technique “MRS”  
(Magnetic Resonance Sounding) combined with detailed piezometry 

• new tools and data to forecast available GW resources under 
changing climate, land-use and demand scenarios 

 



 

• inclusive, participatory framework for GW governance in 
which views of poor women and men and trade-offs 
associated with GW development are considered 

• novel tools and approaches for analysing GW development 
pathways from different stakeholder perspectives – GW 
Game, Multi-Criteria Mapping, Pathways Approach… 

GroFutures – inclusive GW governance 



GroFutures Methodology 
UPGro Catalyst Grant 
1 – PI MacDonald 
 

WP 1: Analyse observations 
from the NAGO (Network of 
Groundwater Observatories) – 
Model development 

WP 2: Construct a set of 
plausible GW development 
pathways through an inclusive 
stakeholder engagement 
process – GW Game, PRA, KIs  

WP3: Quantify impacts of GW 
development pathways, climate 
change & land-use change on 
GW recharge, storage & demand 
and ‘stress test’ pathways – 
Model application 

WP 4: Apply an inclusive & 
scientifically-informed 
Pathways Approach to inform 
pro-poor GW development – 
MCM & Scenarios, Multi-
stakeholder workshops 

WP 5: Engage with 
key stakeholders 
(Learning 
Platforms);  
produce and 
disseminate a set 
of multi-lingual 
knowledge 
products to inform 
and influence GW 
development policy 
& practice in the 
NAGO & beyond; 
PIPA to assess 
learning, impacts 
and outcomes 

UPGro Catalyst 
Grant 2 – PI Taylor 
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GroFutures NAGO 
Network of African Groundwater Observatories  



• nested upland-lowland transects comprising different groundwater 
typologies within hydrologically interconnected  basins  

• stakeholder engagement at multiple scales from Water-User 
Associations to International Basin Organisations 

 

 



GroFutures (WP1, WP3) 

• Develop and test rainfall-recharge-storage models – from 
long-term and high-resolution NAGO data and experiments: 
1D site and 2D basin-scale models 

• Synthesise ensemble climate projections to 2050 – from 
CMIP5 repository of IPCC AR5, bias corrected and 
transformed 

• Generate probabilistic ensembles of future scenarios of 
groundwater resources up to 2050 – Monte Carlo 
simulations 

•  Evaluate and ‘stress test’ GW development pathways – 
under future climate and land-use change projections 

 

 



GroFutures Pathways Approach (WP2 & WP4) 

• ‘Open up’ range of GW development pathways: bush paths/motorways 
 

• Evaluate viability and sustainability of identified pathways 



GroFutures Pathways Analysis 

• Share MCM & Scenario findings at multi-stakeholder workshops 

• Communicate lessons & recommendations to local communities (water 
users) & key decision makers  

Upper Awash  

Multi-Criteria Mapping 

Develop 
a set of 
criteria 

Score 
pathways 

under each 
criterion 

Assign 
weight to 

each 
criterion 

Reflect 
on 

outcome 

Discuss  

pathways 

Iullemmeden & Great Ruaha 

Scenario Analyses 
Discuss 

 pathways and  

explore scenarios 

Outline alternative GW futures & 

construct a ‘Possibility Space’  

for taking action 

Examine 

Preserving 

Scenarios: 

“What will happen?” 

(predictive) 

 

Examine 

Transforming 

Scenarios: 

“What can happen?” 

(normative) 
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• Multi-lingual outputs and dissemination events 

• Learning Platforms: multi-stakeholder forums across NAGO where ideas 
on GW development pathways can be embedded in basin planning 

• Website: www.grofutures.org – access to all knowledge products, links 
to partners & UPGro Knowledge Broker website 

• Participatory Impact Pathways Analysis (PIPA) – for M&E & learning 

 

GroFutures Pathways to Impact 

High-impact science  Policy briefs Radio (AgFax, RadioFrance) 

http://www.grofutures.org/


GroFutures Summary 

 Create a pan-African Consortium of GW experts with 
strong national and regional partnerships 

 Establish a Network of African Groundwater Observatories 
(NAGO) 

 Produce an extensive collection of long-term datasets and 
field observations on GW recharge & demand  

 Assess and extend an integrated set of GW modelling tools 

 Integrate and apply an suite of social science tools (e.g. 
GW Game, MCM, Learning Platforms) 

 Link natural science with a Pathways Approach to analyse, 
inform and improve pro-poor GW development processes 



GroFutures  

Additional Slides for Reference 



environment 

plural frames 

Knowledges and Pathways 

‘system’ 

under-determined realities  

local people 

time 

‘effect’ 

‘cause’ 

diverse pictures 

‘focus’ ‘pathway’ 

‘scope’ 



interacting processes 

imaginations  
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Knowledges and Pathways 

‘system’ 

time 

CONTEXTS 

‘pathway’ 

a self-reinforcing  

trajectory of change  

(social, technological, 

environmental)  

discourses  
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intentions 

physical world 

subjects and objects! 

social and material 

practices 

agencies and structures 



  

  

GroFutures 

Site 

Observatories 

established as: 

 

‘The 

Chronicles 

Consortium’  
www.un-igrac.org 

 



GroFutures NAGO  


