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PhD WORK - THE MAKANYA CATCHMENT, TANZANIA




Context: A development oriented research program that
investigated the potential of small -scale water system
innovations (SWSIs) for improving productivity in dryland
farming systems in a sustainable way

Focus: Can SWSIs both improve yield levels and contribute to
maintain a multi  -functional agro -ecosystem

1) What are the current social -ecological dynamics of the
Makanya agro -ecosystem?

2) How would the introduction (wide -spread use) of SWSIs
influence those dynamics?




Theoretical framework:

RESILIENCE OF SOCIAL -ECOLOGICAL SYSTEMS

A SES can have multiple equilibria, i.e. develop along different
trajectories

A Different trajectories are upheld by different feedbacks,
associated with different quantity/quality of ecosystem services

A Risk (potential) for regime shifts, i.e change of trajectory,
when thresholds in key variables are crossed

A Resilience reflects capacity to cope with change and continue
to develop on same trajectory

A Directs attention to: k ey system variables, thresholds,
drivers for change, feedbacks

A Useful for management - maintain a system on a desirable
trajectory, alt. enable transformation



1) Historical development: Land cover change, rainfall
tre n d S Land cover in the Makanya catchment
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2) Strategies to deal with drought
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SWSiIs have the potential to destabilize the feedback loop, reducing the
resilience of current trajectory
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Resilience In the Sahel
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Regional -scale NDVI analyses suggest a re
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Local (more anecdotal) cases suggest the same I argument built around
local land management improvements

Photos from C. Reij




EXPERIENCES INEDITES D' AGROFORESTERIE

Comment le Sahel reverdit
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Project: social -ecological dynamics of
the re -greening in the Sahel

A To map the extent and amplitude of re -greening in the Sahel,
and to interpret it in terms of ecosystem services

A To improve the understanding of the social -ecological
dynamics that have enabled the re -greening

A To improve the understanding of the impacts that the
greening has on rural livelihoods

A To identify key system variables, feedbacks, thresholds, and
leverage points for transformation in Sahelian agro -
ecosystems




Postdoc at CIRAD
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SAHEL IN TRANSITION

Will the re -greening provide a way out of the poverty trap?

A Quantify the direct effects of greener Sahel on local
livelihoods

A Investigate to what degree resilient and productive
agro - ecosystems can provide a way out of persistent
poverty for Sahelian smallholders




Approach - an interdisciplinary study, that integrates 3
different fields:

1) Ecosystem services and agro  -ecological
productivity in Sahel

2) Rainfall patterns, especially drought/dryspell
frequencies

3) Households welfare dynamics and the
economics of poverty traps

Collection of field data and modeling




Study set up:

focus on a number of communities along a gradient of
greeness / greening in Burkina (Niger?, Mali?)

A NDVI/NDVI residuals

A Availability of long -term rainfall data
A Land management efforts (SWC, FMNR)
A Previous research projects

C. Reij central plateau villages The Sahel Project

Lasyre BF sites Depommier PhD

C. Reijs Zinder villages Hiernaux T Fakara
AMMA, Mali ( Hiernaux ) Project Gao (Montagne )

AMMA, Niger ( Hiernaux )
Hapex Sabhel, Niger




