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Background

• With up to 70% of the populations in the sub-
Saharan countries rely on groundwater resources, 
the development of groundwater systems is 
instrumental in food security and access to safe 
water. 

• Our ever-changing climate further threatens this 
security… “In coming decades, the Southern 
African Development Community (SADC) region is 
expected to experience higher land and ocean 
surface temperatures than in the past”

• 2015/16 farming season, SADC Early Warning and 
Vulnerability Assessment Systems, reported – at 
least 27 million people, in the SADC region were 
left food insecure as a result of the poor harvest.



Coping Mechanisms

• Governments promoting policies 
on  Conservation agriculture 
(CA), among other ‘climate-
smart’ agronomic systems.

• Conservation agriculture (CA) has been 
promoted as a tool to obtain reliable 
crop yields through adopting three main 
principles of minimum soil disturbance 
or no tillage, crop or surface residue 
retention, and crop diversification or 
rotation. 



Key Questions What is the impact of climate smart agriculture in 
particular CA practices on soil-water dynamics, 
agricultural resilience and groundwater recharge? 

Limiting factor: Research capacity in the relevant physical sciences.



Strengthening Capacity in Environmental Physics, 
Hydrology and Statistics for Conservation Agriculture 

Research

A GCRF RCUK Collective Fund project 

The CEPHaS project is a joint undertaking between colleagues in Zambia, Zimbabwe, 

Malawi and the UK to strengthen our shared capacity among statisticians, soil 
scientists, geophysicists, hydrogeologist, agriculturalists and social scientists.



Strengthening capacity in environmental physics, 
hydrogeology & statistics for conservation agriculture 

research

What is the impact of conservation agriculture practices, advocated as a “climate smart” agronomic strategy, on 

soil-water dynamics and so on agricultural resilience and groundwater recharge?
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The Project Design
• Experimental field sites established 

with

• Soil moisture monitoring probes, 

• Monitoring boreholes with 
automated pressure transducers 
to log groundwater level 
fluctuations

• and electrical-resistivity 
tomography (ERT) equipment
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Capacity 
building

• Training workshops 
(physical and virtual) - for 
capacity building, network 
meetings, practical in-field 
and laboratory exchanges.

• On the job, university 
students, project partners



Key issues & 
lessons 

• Building genuinely 
equitable partnerships

• Training
• Capturing learning and 

experience in useful formats.

• Value of on-the-job training 
across sites

• “Training the trainer” builds a 
legacy

• Gender balance
• Has to be proactive 

(mentoring, stakeholders)

• The need to provide 
opportunities for ECRs to 
participate in WG leadership 
and outward-facing project 
activities



Cross pollination, Innovation Collaboration

• Capacity research is  
purposefully included  as a 
workstream. 

• CEPHaS activities have 
resulted in a cross-
pollination of ideas and the 
generation of innovative
methods and solutions that 
can better inform policies. 

• The CEPHaS international 
network lends itself to use 
not in only in the current 
project but future 
collaborations of national 
and regional significance.
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