
 
 

Desertification mitigation and remediation of land – A global approach for local solutions 

Water solutions in drylands 
Experiences from the DESIRE project    

  

Table Ronde L'eau dans les régions arides - CARI  
WWF6, Marseille, 12 March 2012 

 

Simone Verzandvoort, Erik van den Elsen Rudi Hessel, Coen Ritsema(Alterra) 
Nichola Geeson (MEDES) 
Gudrun Schwilch (CDE) 
Luuk Fleskens (University of Leeds) 
Victor Jetten (ITC-University of Twente) 
Patrice Burger (CARI) 
 
and the DESIRE consortium 

Presenter
Presentation Notes
This presentation aims to inform you on the outcomes of the DESIRE Project on water solutions in drylands. This EU funded research project has investigated and instigated a number of sustainable land management technologies to remediate problems related to land and water degradation in dryland areas. DESIRE is an international effort of 26 research institutes, NGOs, and several hundreds of stakeholders in 16 rural communities world wide.

The DESIRE project forms part of the European Union's on-going and prominent research commitment to the implementation of the UN Convention to Combat Desertification.




 
 

• Loss of biological or economic productivity 
• Loss of ecosystem services 
• Loss of livelihood 
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Land degradation in drylands calls for solutions 

Concerns for society 
and thus policy interest 



 
 

Sustainable Land Management strategies 
provide solutions 

Table Ronde L'eau dans les régions arides,  
cycle, pratiques et enjeux pour le développement  

WWF6, Marseille, 12 March 2012 
 

Interventions at local-regional scale aiming at:  
 

• Increasing productivity 
• Improving livelihoods 
• Improving ecosystems 
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Presenter
Presentation Notes
Water is an important element in all three components of sustainable land management targets.
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Why research/invest in SLM strategies ? 
 

• Within reach of smallholder farmers  
• Benefits beyond agriculture 
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Presenter
Presentation Notes
Smallholder farmers produce a large part of the agricultural production. Scientists, economists, NGOs and development workers advice to focus on smallholder farmers to increase food production. But SLM strategies also address other global concerns.
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Presenter
Presentation Notes
The methodological framework of DESIRE consists of 4 parts. 

Part 1 is about the socio-economic, political and environmental context of the study sites. In this part of the work flow stakeholders are identified and their goals of sustainability, and drivers of desertificiation. Status and risk of land degradation and conservation are assessed using the WOCAT-LADA expert mapping method and an independent indicator assessment (base map of land use systems and mapping questionnaire). 

Part 2 is about the identification of strategies to remedy desertification, to document these, and to prioritize strategies, in all steps in collaboration with stakeholders (internal and external). The L4S and WOCAT QT/QA are used here. In the prioritization phase, a multi-criteria decision support system is used. 

In part 3 selected strategies are trialed and monitored in the field during a period 0f 2-3 years. Stakeholders are involved in the monitoring. Strategies are assessed at site level on criteria partly corresponding to those in the WOCAT QT questionnaire, using various methods (e.g. CBA).

Results of the local scale assessment are used as input to a coupled model framework consisting of the biophysical PESERA model and economic models (input-output, cost effectiveness, agent-based modelling). These models provide outputs at regional scales, and can be used to identify areas where different remediation strategies are most likely to be adopted by farmers and their likely biophysical impacts. 

The proposed grid cell size of 1 ha for the modeling work in WB5 corresponds to the field size and captures an individual farmer’s decision-making. Thus, the model essentially aggregates multiple local (adoption and biophysical) processes. Its added value consists of: i) evaluating the impacts of remediation strategies at the regional scale; and ii) evaluating the effects of policies.  

In part 4 of the work entails essentially the spin off of the first three parts, in that dissemination should help to get remediation strategies adopted and implemented. Dissemination will focus on target groups of land managers, national and international policy, and scientists (DESIRE being financed by DG Research). This part of part 4 is covered in DESIRE. 

Subsequent activities should include the monitoring of progress to goals. Based on the results of this work, remediation strategies are adjusted, or new remediation strategies may be identified and prioritised in response to changing contexts or because existing strategies are no longer needed or working. These activities should occur in follow up to the DESIRE project. 

This presentation will show water-related solutions from Parts 2, 3 and 4, as indicated by the coloured rectangles. 





CRIC 9, Bonn – EC side event – 21 Feb 2011 

Presenter
Presentation Notes
The DESIRE method was followed in 16 rural dryland areas with different manifestations of land degradation. 




 
 

Aims of water-related SLM 
technologies 

Addressing various forms of land & water 
degradation: 
• Vegetation degradation 
• Salinization  
• Soil & water loss 
• Fertility depletion 
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Presenter
Presentation Notes
The figure shows the types of land and water degradation addressed by the DESIRE SLM technologies. In many case study areas, SLM technologies addressed soil erosion by water. Water degradation and biological degradation were also addressed by the case studies. 



 
 

Technical functions of water-related SLM 
technologies 

• Runoff control 
• Increasing infiltration 
• Groundwater recharge 
• Water harvesting 

Table Ronde L'eau dans les régions arides,  
WWF6, Marseille, 12 March 2012 

 

Presenter
Presentation Notes
SLM technologies addressing land & water degradation problems have many different technical functions. Among the functions related to water are runoff control, including the reduction of downstream damage, increasing infiltration, groundwater recharge and water harvesting. The pictures show examples of technologies with water harvesting function (lower left), and increase of infiltration (lower right). 
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• Intensive collaboration with stakeholders 
in two workshops, separated by an 
evaluation phase 

• Stakeholders: local communities, land 
users, local/regional authorities, farmer’s 
unions, water boards, land owners, 
researchers 
 

Presenter
Presentation Notes
DESIRE employed a three-step participatory method to identify, assess and select SLM technologies with stakeholders. Stakeholders included local communities, authorities, environmental institutions, land owners and researchers. 



 
 

Water management technologies from DESIRE  

Table Ronde L'eau dans les régions arides, CARI  
WWF6, Marseille, 12 March 2012 

 

Documented in the WOCAT 
online Database of Technologies 
(www.wocat.net) 
 

Presenter
Presentation Notes
The WOCAT (World Overview of Conservation Approaches and Technologies, www.wocat.net) network provides tools for sharing knowledge in land management. The WOCAT questionnaires were applied in DESIRE to document and evaluate SLM technologies and approaches in a comprehensive and standardised way. 

DESIRE assessed and documented various water management technologies and approaches. These include traditional and more novel water harvesting techniques, water solutions for groundwater recharge, water solutions for reduced downstream  flooding and irrigation systems. 




 
 

Water-related SLM Approaches 

SLM Approach 
• Involves actors at all levels 
• Inputs and means (financial, material, legislation, policy) 
• Know-how (technical, scientific, practical) 
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Presentation Notes
SLM approaches are the ways and means of support that help to introduce, implement, adapt, and promote those technologies on the ground. An SLM approach involves all participants (policy-makers, administrators, experts, technicians, land users; i.e. actors at all levels), inputs and means (financial, material, legislative, etc.), and know-how (technical, scientific, practical). 

The water-related SLM approaches assessed in DESIRE include a dryland watershed management approach in Tunisia, and the testing and dissemination of drip irrgation technologies in Russian home gardens. 
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Example: SLM options for Zeuss Koutine 
watershed, Tunisia 

• Overexploitation of aquifers for olive culture in combination 
with drought periods 

• Traditional water harvesting techniques for improved soil 
water content: Jessour and Tabias 

• Recharge structures: gabion check dams and recharge wells 
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Results 
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The water harvesting technique increases farmer’s 
income and it is very popular. The system is fragile and 
crop failure cannot be prevented without outside 
assistance in very dry years.  

The technology is well known by the local population 
but training is necessary for the younger generations 
to make them aware of the wider setting. 

Presenter
Presentation Notes
SLM technologies selected by the stakeholder communities in DESIRE were evaluated from a production, socio-cultural and economic point of view based on field experiments, the long term experience of the coordinating team in this area and on consultations with the farmers.




 
 

Regional assessment of local water-related SLM 
solutions using a biophysical-economic model  

1. Define applicability limits of SLM 
technologies (landform, slope, 
distance to stream,...) 

2. Consider spatial variability in 
investment costs 
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Regional assessment of local water-related SLM 
solutions using a biophysical-economic model  

3. Construct cash flow series  
4. Financial CBA for each SLM 

technology 
5. Scenario development 

(technology, policy, adoption, 
global) 
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Presentation Notes
The scenarios calculate the economic viability of spatial distributions of SLM technologies in the areas in terms of Net present value (or productivity). 
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Presentation Notes

The need for fencing makes the application of mulching (with conventional tillage or direct seeding) difficult. Fencing implies a need for
upfront investment – the resources for which may not be readily available. Moreover, land users might consider it a risky investment as they
are unsure if costs can be recouped and when this will happen. This scenario explores the changes in economic viability of the mulching
technologies if fencing would not be required. This could be the case if animals can be kept of the land, e.g. through policy enforcement.

Without a need for fencing, the technology (MOR16B only) becomes profitable in 93% of the applicable area, based on the net present value after 10 years. This is an additional 12%.  This will result in an average reduction of erosion of 0.59 ton/ha/year, much lower than the
average reduction obtained in the area where the technology is already profitable without policy (4.91 ton/ha/year).

The cost of such a policy would from a governance perspective entail controlling implementation.
From a land user perspective differences in livestock keeping systems would need to be assessed.
For arable land productivity, it is clear that productivity will increase significantly.

An adoption scenario considers the simulated technologies (if more than one) in conjunction and assumes that the most profitable option has the highest potential for uptake by land users. Only when policies are applied, the fencing and planting Atriplex is projected to be adopted.  

The food production scenario selects the technology with the highest agricultural productivity (biomass) for each cell where a
higher productivity than in the baseline scenario is achieved. The implementation costs for the total study area are calculated and costproductivity relations assessed. For the Mocorccan case study area, there is scope for increased yield:

 Yield increase in 99 % of applicable area
 Average absolute yield increase: 758 kg/ha
 Average yield increase: 181 %

There is also scope for reduced erosion. 



 
 

Getting informed on water solutions from 
DESIRE 

• Online WOCAT databases on 
technologies & approaches 

• HIS: www.desire-his.eu  
• Book ‘Desire for greener land’ 
• Brochures 
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Enter criteria to search for 
water solutions 

http://www.desire-his.eu/
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www.desire-his.eu  



 
 

Book: Desire for greener land 
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Wide range of audiences: 
from local agricultural 
advisors to scientists and 
policymakers 



 
 

From stakeholder-
science collaboration 

to policy: the vital 
role of NGOs 
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