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Terrestrial natural capital 

assessment to inform territorial 

resilience strategies in Mauritania - 

a case study in Guidimakha

1.	Introduction

Social and environmental aspects

The region of Guidimakha plays a key role in the agro-pas-

toral complex of southeastern Mauritania. It is an important 

location for transhumance and stands out due to its Sudani-

an-Sahelian climate with higher rainfall compared to the rest 

of the country, its proximity to the Senegal River, and its nat-

ural heritage such as the Gonakié forests. These characteris-

tics have earned the region its title of “Mauritania’s granary”. 

However, agro-pastoral extension and anthropogenic pres-

sure on the landscape combined with climate change, are 

permanently altering the region’s soil structure and so-

cio-ecological dynamics:

	❚ Continuing increase in agro-pastoral pressure is expos-

ing the Sahelian ecosystems, making them more suscep-

tible to wind erosion, degrading the environment and 

increasing water runoff.

	❚ Pressure on transhumant lifestyles and creeping mod-

ernization lead to increased sedentarization of tradi-

tional populations, who adopt extensive agricultural 

practices around populated areas1. However, the unre-liability of rainfed agriculture (diéri), due to significant 
inter-annual seasonal variations - attributed to climate 

change - causes widespread degradation of soils, turn-

ing them into runoff surfaces.
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	❚ Exploitation of forests for energy wood - a consequence 

of increased sedentarization and population growth – increases the exposure of infiltrating ecosystems2. 

The great Sahelian drought of the early 70’s to mid 80’s im-

posed fundamental structural changes on the region, ques-

tioning the appropriateness of certain traditional functions. 

Interactions between pastoral and agricultural activities be-

came increasingly strained as available space became more 

limited and denser. Traditionally, transhumant pastoralists 

grazed the Sahelian grasslands during the rainy season, fol-

lowed wadis in the dry season, and relied on crop by-prod-

ucts to sustain pastoral needs at the end of the dry season. 

However, spatial changes, sedentarization and the unpre-

dictability of rainfall patterns disrupt this balance: agricul-

ture is expanding and occupying more and more of the for-

mer pastoral grazing land. Rain-fed agriculture (diéri) and 

alluvial agriculture (walo) are replacing the pastoral vege-tation landscapes inland and the floodplain expansion zone3.

While the confirmed return of rains over the past 20 years 
and the greening of the Sahel could initially be seen as a 

sign of a return to a pre-drought climate regime, changes 

seem to persist. On the one hand, this is due to soil imper-meabilization resulting from artificialization and drought, 
as described above. The return of rainfall occurs in differ-ent ways, with significant inter-seasonal variability from 
one year to the next - monsoon delays are multiplying, and in a single year, there can be a dry the hot season and flood-

ings in the winter (e.g. 2019). It therefore appears that 

changes in land use and occupation, combined with the lin-

gering effects of drought, have an impact on the resilience 

of the Guidamakha region faced with climate change.

Decentralized land management

Since 2005, in order to strengthen community-based man-

agement, Guidimakha has established 25 associations for 

local and community management (Associations de Ges-

tion Locales et Communautaires - AGLC) covering an area 

of 655,200 ha. 

AGLCs are structures created to collectively manage the 

sylvo-pastoral areas in Guidimakha on a community basis. 

They have the advantage of corresponding to the agro-syl-

vo-pastoral realities of the area, allowing for the protec-

tion of pastoral areas and the management of forage crops, 

with the goal of optimizing local land management. 

AGLCs are monitored on their natural resources by meas-

uring the vegetation cover index (Indice de Couverture 

Végétal - ICV), which is based on wood cover, herbaceous 

cover, and diversity of species. 

Towards a socio-ecological balance in the 
region

In partnership between GIZ, ELD and GGKP, a study was 

commissioned to identify opportunities for economic 

and territorial interventions that promote the develop-

ment of a resilient and sustainable socio-economic tra-

jectory for Guidimakha by 2040, building on local man-

agement structures such as AGLCs. 

This involves, on the one hand, proposing a sustainable 

trajectory that takes into account the capacity of the 

sometimes fragile ecosystems to support these long-

term socio-ecological changes, while considering local 

achievements in terms of management. 

And on the other hand, the study aims to leverage op-

portunities to improve social and human capital (such as 

poverty reduction and job creation) and restore natural 

capital through sustainable management of ecosystem 

services to achieve the Sustainable Development Goals 

(SDGs) set at national level.

2.	Methodological approach

With the aim of better understanding territorial dy-

namics and their link to the use and management of eco-

systems a conceptual model was developed to capture 

the challenges Guidimakha’s socio-ecological system 

is facing. The model helps to illustrate the relationship 

between changing socio-economic dynamics, climate 

change, changing pressures on natural resources and 

their impact on maintaining a range of ecosystem ser-

vices4.

This model helps to put these challenges into context and 

better assess the potential for implementing a strategic 

response to promote a resilient and sustainable develop-

ment in the region relying on preserving ecosystem ser-

vices. This narrative of territorial dynamics enables us 

to prioritize the ecosystem services that will be assessed 

in the study.
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Studying these services and projecting them to 2040 ac-

cording to the following hypothetical scenarios will pro-

vide us with a better understanding of the opportunities 

for resilience to be pursued in the Guidimakha region. The 

Sahel is particularly affected by the impacts of climate 

change, with an increase in temperature of 1.2°C above 

the average since 1950. In order to take these factors into 

account in the proposed scenarios, we use an “interme-

diate” climate assumption corresponding to the RCP 4.5 

and RCP 6.0 radiative forcing trajectories established by 

the IPCC in its Fifth Assessment Report. Based on these 

climate assumptions, a set of 3 scenarios to support ad-

vocacy for the development of a resilient future for Guidi-

makha is proposed and analyzed:

	❚ a baseline scenario based on socio-economic trends 

in the region from the current status quo, and

	❚ a sustainable transition scenario focusing on a sus-

tainable policy for the territory based on a wide range 

of ecosystem services

	❚ a “counter-scenario” of agricultural expansion and 

sedentarization including territorial development 

policies favoring a less diverse range of ecosystem ser-

vices, and more oriented towards sedentarization of 

populations and expansion of agricultural activity. The purpose is to evaluate the benefits of the implemented 
management policies (e.g. implementation of AGLC), by 

contrasting them with a scenario without management.The definition of these scenarios was discussed and re-vised during field workshops with stakeholders, in order to better reflect the priorities given by local stakehold-

ers for the different services, as well as to collect com-

plementary data to support the evaluation of ecosystem 

services.

The aim is to propose an action narrative - supporting the 

regeneration of a varied range of ecosystem services - that 

will be shared among decision-makers to demonstrate a 

sustainable trajectory for the region based on sustaina-

ble management interventions and development policies. 

By contrasting these scenarios, the report concludes with 

recommendations in terms of public policies to promote 

the integration of ecosystem services into land manage-

ment by 2040.

Conceptual modelling of socio-economic and environmental dynamics at the territorial level

F I G U R E  1
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3.	Results

By contrasting the sustainable transition scenario with 

the agricultural expansion and sedentarization scenario, the results of the study show the benefits for Guidimakha 
of moving towards sustainable development of the terri-

tory based on a wide range of ecosystem services, rather 

than turning to an economy of agricultural specialization.

The territory’s sustainable transition scenario is built 

around four interconnected themes: improving farming 

techniques, controlling water resources, restoring sylvo-

pastoral areas and agro-pastoral management. This means 

examining the capacity of the area and its resources to pro-

mote socio-economic resilience rooted in sustainability.

	❚ Improving farming techniques helps to increase land 

productivity and reduce the risks associated with cli-

mate variability. 

Services prioritized for the case study in Guidimakha

F I G U R E  2

	❚ Managing water resources will guarantee access to 

reliable water sources for agricultural and domestic activities, and contribute to flood protection. 
	❚ Restoring silvopastoral areas contributes to main-

taining biodiversity and reducing the risk of deserti-fication. 
	❚ Sustainable agro-pastoral management allows to maximize economic benefits while protecting eco-

systems and natural resources.

This sustainable transition scenario shows the impor-

tance of managing resources to diversify economic ac-

tivities in the face of climate change and to maintain 

the traditionally associated lifestyles. Today, over 50% 

of Guidimakha’s population lives in the AGLCs, and over 

70% depends directly or indirectly on livestock farm-

ing. A synergetic approach consisting of subsistence 

agriculture, fodder cultivation, livestock breeding and 

sylvo-pastoral restoration would ensure food resilience 
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of the region, while avoiding socio-economic shocks and conflicts associated with sedentarization and moderniza-

tion disconnected from traditional lifestyles.

Maintaining and developing agricultural and sylvopas-

toral resources, means of access to water and their man-

agement, through the development of AGLCs, is estimated to produce a net benefit of 3.4 billion MRU by 2040, com-

pared with the reference scenario. 

In addition, the benefits of sylvopastoral intervention are 
not limited to the supply of natural resources, since they 

also enable the restoration of key ecosystems in the Sene-

gal River valley, such as acacia forests, while meeting the 

carbon sequestration requirements set out in the Nation-

al Determined Contributions.

In contrast to this sustainable transition scenario, a coun-

ter-scenario of agricultural expansion and sedentarization 

Chart showing the interventions of the sustainable transition scenario

F I G U R E  3

Estimated benefits of the interventions (in millions of MRU)
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demonstrates the consequences of a socio-economic devel-

opment that does not take resilience and sustainability of 

the territory into account. It helps to better illustrate the 

achievements of the management system implemented in 

Guidimakha and to analyze the long-term consequences 

of moving away from this decentralized management that 

aims at the resilience of the territory. In this counter-sce-

nario, accelerated sedentarization and the concentration of 

the population in the expanding urban areas lead to herders 

turning to a semi-extensive activity combining livestock 

breeding and agriculture to the detriment of transhumant 

herders, and to farmers turning to cereal cultivation. 

At first glance, this scenario confirms the significant ag-

ricultural potential of the territory: with an estimated 

cultivable area of about 200,000 ha and focusing on the 

modernization and development of agriculture by 2040, Guidimakha would generate a net profit of MRU 2.3 billion 
by 2040 compared to the reference scenario. 

However, this scenario of economic standardization 

based on agricultural activity, rather than on the devel-

opment of a varied range of services supported by the 

management of AGLCs, risks undermining existing man-

agement mechanisms in favor of this agricultural exten-sification. It is estimated that the shift away from AGLC 
management, and the consequent deterioration in natu-

ral resource management, would represent a net loss of around 2.7 billion MRU compared with scenario 2.
The illustration below clearly shows the importance of 

varying interventions to maximize the future range of ecosystem services, not only for economic diversification but also for overall regional benefits.
4.	Recommandations

Comparing these different scenarios highlights the im-

portance of an integrated approach to land management, 

taking into account the potential for development of tra-

ditional activities, including non-timber forest products 

(NTFP) and transhumant livestock.

To promote a resilient strategy for Guidimakha, the re-

port recommends the following: 

Marginal growth rate of services relative to the baseline scenario (figure on the left) and respective benefits of the different 
scenarios, in billions of MRU (figure on the right).

F I G U R E  5
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Priority areas for intervention Recommendations

Improve-

ment of 

agricultural 

techniques

	❚ Installation of stone barriers and other tech-

niques to improve yields on existing crops.

	❚ Systematic implementation of yield improve-

ment techniques on new crops.

	❚ Encourage the development of catch crops and 

intercropping (or intercropping e.g. sorghum/

cowpea or sorghum/groundnut) 

	❚ Encourage the development of multi-purpose 

crops (e.g. soubatimi sorghum) adapted to the 

region

	❚ Develop silage and the use of preserved forage.

	❚ Develop synergies between agriculture and 

livestock: consumption of crop residues and 

organic animal fertilization of the soil (dung 

and manure)

Improving 

access to 

and control 

of water

	❚ Restore traditional wells and construct modern 

wells (or boreholes) near settlements with 300 

or more inhabitants.

	❚ Organize the restoration of water infrastruc-

ture, close to places of population concentration 

and critical infrastructure.

	❚ The restoration of wells and water points must 

be done taking into account the resilience of 

open-air fodder resources, in order to avoid 

overpressure on natural pasture.

Study recommendations for Guidimakha’s resilient and sustainable development strategy

T A B L E  1
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Priority areas for intervention Recommandations

Restoration 

of silvo-

pastoral 

areas

	❚ Prioritise the restoration of forest areas at the 

heart of biodiversity, corresponding to the 

historic forests of the Gonakiers of the river 

valley

	❚ Restore sylvo-pastoral and agricultural areas by 

taking into account the non-timber potential of 

the species, including the potential for NTFPs 

and the potential for forage wood.

	❚ Implement sustainable management of timber 

production, 

	❚ Facilitate charcoal processing and the implemen-

tation of improved cookstoves to reduce energy 

consumption 

	❚ Develop and organize NTFP operating coopera-

tives

	❚ Develop sectors derived from livestock farming, 

including the dairy sector, which represents a significant potential to meet the needs of 
peri-urban areas.

Agro-

pastoral 

land mana-

gement

	❚ Establish a standardized indicator for monitor-

ing the management of AGLCs over time based on 

the ICV, in order to better track the effectiveness 

of the management of AGLCs.

	❚ Organize exchanges between the managers of 

the different AGLCs in order to more effectively 

draw on feedback

	❚ Improve the integrated management and 

governance system for local statistical monitor-

ing, herd movements, land management and 

resource use.

	❚ Manage the exploitation of sylvo-pastoral areas 

between the harvesting of non-timber products, 

fodder use and timber use.

	❚ Improve warning and response systems for climate events such as bushfires, thus warning of 
and preventing land degradation

	❚ Leverage the governance and management 

structure of AGLCs to catalyze investments in 

restoration programs to ensure implementation 

in line with resilience objectives.

Legend:

  no potential

  non-priority action

  possible action

  desired action

  priority action

Legend:

Management efficiency
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  potentially effective

  moderately effective

  effective
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The study’s recommendations and their contribution to the sustainable development goals

F I G U R E  6

Intervention actions:

  Improvement of Agriculture techniques

  Improving water management

  Restauration of sylvopastoral areas

  Agro-pastoral land management
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Contributions to the Sustainable Development 

Goals

The development of agricultural and pastoral activities 

contributes to the goals of poverty reduction (SDG 1) as 

well as food security (SDG 2). These activities also con-

tribute to the region’s economic growth of the region 

(SDG 8).

Improving the management of water resources contrib-

utes to the reduction of water-borne diseases (SDG 3), the reduction of exposure to flood risks (SDGs 1 &6), as well 
as the empowerment of women, who are often in charge 

of fetching water (SDG 6).

The restoration of sylvo-pastoral areas contributes to 

carbon sequestration (SDG 13), as well as to the protec-

tion of terrestrial biodiversity (SDG 15) and the resilience 

of the territory through the sustainable use of natural re-

sources (SDG 12). The management of timber stocks en-

ables the production of accessible energy for vulnerable 

populations (SDG 7).

Finally, improving the agro-pastoral management of the 

territory allows the reduction of erosion, and the improve-

ment of the quality of grazing areas, making it possible to 

further secure agricultural and pastoral production (SDG 

2) as well as the growth of these key sectors (SDG 8).

The contributions to the SDGs are summarized in the 

chart on the previous page. 

5.	Strategic levers

The study demonstrates the multitude of benefits linked 
to the preservation of natural heritage and associated 

ecosystem services. In addition to the above recommen-

dations for management, local intervention, public dia-

logue and disaster preparedness at the local level, public authorities have a dual role to play: firstly, as drivers of 
public policy implementation and, secondly, as enablers of 

strategic levers to catalyze local investment and action in 

order to achieve local and national objectives:

	❚ The Nationally Determined Contributions (NDCs)5  

proposing concrete measures to combat climate 

change, including the improvement of agricultural 

techniques and the restoration of forest and agro-syl-

vo-pastoral areas. The proposed resilience scenario 

builds on the restoration targets set out in this docu-

ment to establish a target for forest restoration in Gui-

dimakha.

	❚ The development of a System for Monitoring and Ex-

change of Environmental Data at the initiative of 

the MEDD6 supported by the German cooperation al-

lowing the integration of data related to the manage-

ment of natural resources and their dissemination to 

actors in charge of land management and public poli-

cies. This system allows the monitoring of the envi-

ronmental parameters of the territory as well as the 

sharing and dissemination of data on an inter-region-

al scale. The geospatial data digitized and analysed for 

Guidimakha in the report can be integrated into the 

system in order to strengthen it.

	❚ The strenghtening of the natural resource manage-

ment system implemented by the AGLCs based on 

the ICV makes it possible to measure the effective-

ness over time of the management measures put in 

place. The combination of the ICV tool and the In-ter-AGLC Union system, based on an umbrella struc-

ture, makes it possible to capitalize on successful 

management experiences and extend them organical-

ly across the territory. This system also supports the 

development and implementation of agro-pastoral 

charters promoting harmonious relations between 

farmers and breeders.

	❚ The Great Green Wall Investment Program 2021-

20307 is based on the implementation of priority im-
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pact programs (programmes prioritaires à impact - 

PPI)  that intersect with the strategic themes of sus-

tainable development of Guidimakha highlighted in 

the report: 

•	 PPI.01. Land Restoration and Management and Bi-

odiversity Protection: The restoration of Gonakié 
forests and sylvo-pastoral areas is aligned with 
the objectives of this PPI.

•	 PPI.02. Mobilization and Integrated Management 

of Water Resources and Watershed Management: 
the objectives of restoring stone barriers and 
other eco-agricultural techniques allow for bet-
ter management of water resources, and the res-
toration/construction of modern wells guaran-
tees access to them. 

•	 PPI.03. Climate Change Adaptation and Resilience 

and Green Growth: The report supports the link 
between agro-sylvo-pastoral restoration objec-
tives and climate resilience.

•	 PPI.06: Development and enhancement of promis-

ing local opportunities: The development of the 
NTFP and dairy sectors presents an important 
development opportunity for local populations.

•	 PPI.09: Improving access to domestic needs and 

basic social services: Improving access to water 
resources, and better management of wood re-
sources, makes it possible to meet the domestic 
needs of Guidimakha households.

•	 PPI.10: Consultation Frameworks, Dialogue and 

Conflict Prevention and Securing Assets in the 
territories: AGLCs are an important manage-
ment tool not only for improving territorial re-silience but also for conflict management at the 
local level.

•	 PPI.11. Research, Development and Valorization 

of Local Knowledge: In order to further develop 
NTFP value chains, it will be important to invest 
in market analysis as well as in research for the 
development of sustainable use of resources and 
the optimization of value chains.

	❚ The SNEDD (Stratégie Nationale de L’environne-

ment et du Développement Durable / Strategy for 

the Environment and Sustainable Development) 

and its action plan8, which provides a logical and 

strategic framework that allows for coherence and 

synergy between programmes, plans and sectoral pol-

icies from a sustainability perspective. The themes 

covered by the SNEDD include adaptation to climate 

change, decentralised management of natural re-

sources, protection of biodiversity, management of 

timber resources and the promotion of agro-pastoral 

resilience

	❚ Finally, the President’s Extended Priority Pro-

gramme (Programme Prioritaire Élargi de Prési-

dent - ProPEP)9 covering many of the themes ad-

dressed in the resilient and sustainable development 

scenario, including the restoration of forest land, the 

preservation of wood resources, the restoration of de-

graded agro-pastoral land, the implementation of wa-

ter and soil conservation measures (e.g. stone barri-

ers) as well as the establishment of NTFP marketing 

companies. However, this priority programme pro-

poses to limit the intervention of the Great Green Wall 

investment programme to the wilayas of Trarza, Brak-

na, Tagant, Assaba and Inchiri. Given the central im-

portance of Guidimakha in pastoral dynamics and its forest potential, we believe that the report justifies 
the inclusion of Guidimakha in this regional strategy 

for the preservation of the environment.
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