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Land degradation and desertification affect around one-third of the land used for agriculture, undermining productivity, and farmers' livelihoods, and resilience. People in rainfed and dryland areas are the most vulnerable to the environmental and social impacts of degradation, yet opportunities to expand agricultural areas in order to meet the needs of an ever-growing population are limited and/or not feasible. On the bright side, there are opportunities to avoid, reduce and reverse land degradation (LD), however, it will require identifying areas that are suited to implement sustainable land management (SLM) practices and create an enabling environment that encourages such initiatives. In Morocco, latest available data from 2015 showed that 19 percent of its land over the total land area is degraded. In order to assess the level of degradation in rainfed landscapes of Morocco and identify the appropriate technological solutions in response to the driving forces and pressures, and to come up with a territorial planning strategy, analyses were carried out at different levels to identify the land degradation “hot spots” as well as the SLM “bright spots.” This paper sheds light on the decision support framework, co-developed with partners and applied in Morocco, the findings from national and subnational assessments of LD, as well as the process of participatory planning in selected communities of the Souss-Massa region for evaluation and scaling up of SLM good practices. The process led to the development of a “Territorial Planning Pact” as a tool for land use planning and a 3-year action plan to help decision-makers implement and mainstream SLM in the selected communities and guide similar processes throughout the region. The “Territorial Planning Pact” forms a base for planning and implementing the development program in the region led by key stakeholders. The paper presents the actions taken and concludes by highlighting the importance of integrating both biophysical and socio-economic information in a multi-level participatory process to identify the actions and responsibilities of various stakeholders and ensure sustainable management of limited natural resources and improved livelihoods for all.
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Introduction

Land degradation and desertification affect around one-third of the land used for agriculture, undermining farmers' productivity, livelihoods, and food security (UNCCD, 2013; FAO, 2022a). People in dryland areas, where land and water resources management is a challenge, are the most vulnerable in terms of the long-term ecosystem degradation. Competition between land uses, climate change, and urbanization along with demographic factors are main drivers for accelerating LD in the Near East and North Africa region (NENA) (FAO, 2022b). Ineffective policies and poor governance across sectors with often top-down approaches exacerbate the issue. Opportunities to expand agricultural area, in NENA, are limited and/or not feasible. Yet, as the population and the food demand is expected to rise in the region, the challenge is how to increase productivity while using sustainably the natural resources (FAO, 2022b). Interactions between land components (soil, water, vegetation/ biodiversity) and the effects of climate and human activities determine the productivity and sustainability of any land use system (FAO, 2019).

There are opportunities to avoid, reduce and reverse the negative trend in favor of sustainability and resilience. It will require identifying areas that are suited for applying sustainable land and water management practices and creating an enabling environment that assists land users to adopt these practices. Sustainable land management (SLM) involves a range of complementary measures for the protection, conservation and sustainable use of land resources (soil, water, biodiversity) and the restoration or rehabilitation of degraded natural resources and their ecosystem functions (Montanarella et al., 2018). Globally, it is estimated that over 2 billion hectares of land can be rehabilitated with the use of SLM good practices (WRI, 2014). In the NENA region, about 3.5 million square km irrigated, rainfed cropland and rangeland agro-ecosystems are potentially suitable to apply SLM practices (Ziadat et al., 2014).

The response to address the above-mentioned challenges that relate to LD and affect agricultural production, requires solutions at different fronts; from the development of an evidence-based decision support system, policies and plans at different levels following participatory approaches to data collection and use for the implementation, scaling out and mainstreaming of SLM practices at farm and landscape level. To design effective policies and planning strategies for combating LD and SLM, decision makers need to have the knowledge/ evidence and appropriate tools that will help them adopt sustainable solutions and remove key national, subnational and local barriers to scaling up SLM through improved SLM decision support by linking sound scientific assessments of LD and SLM best practices with the mainstreaming of SLM priorities in national sectoral policies and investment programs (Bastidas Fegan, 2019).

Informed decision making supporting cross-sectoral and participatory dialogues is challenging, however several decision support tools are available to assess land degradation at different scales and identify sustainable solutions (FAO, 2017, 2018). These include geographical information systems (GIS), standardized methodologies, remote sensing and computer-based simulation models among others (Willemen et al., 2018). Liniger et al. (2019) note that despite the variety of decision support tools, these do not enable stakeholders in the planning process. Each tool has its own outcome and spatial application scale, however the demand for more inclusive approaches is growing. The role of stakeholders has been highlighted as a catalyst in understanding the landscape and adopting viable solutions (Turner et al., 2015). Without engaging stakeholders and local communities in the planning process, there is a significant risk of jeopardizing efforts to use sustainably the natural resources. Community-based governance systems involves the use of knowledge of different stakeholders and the recognition of local knowledge (Van Haren et al., 2019); and provide local empowerment. Participatory processes have proven to strengthen the ownership of decisions over solutions in tackling LD (De Vente et al., 2016). However, the challenge remains on how to make use of the evidence to support decision-making processes for SLM mainstreaming and scaling-out and remove local, regional and national barriers.

The following questions guided this research: How to design a strategy and targeted action plan for integrating SLM into national policy, planning and financial decisions in Morocco; How to create an enabling environment for efficient cross-sectoral and participatory land resources planning; In which way stakeholders can be better involved and contribute to local planning? What are the main drivers of land degradation and the best SLM solutions?

In order to create an effective mechanism that will comprise both governance processes and different planning tools, the SLM Decision Support Framework (DSF) to support informed decision-making processes for mainstreaming and scaling best agricultural practices in regional policies (Harari et al., to be published; Liniger et al., 2019) in Morocco was used and adapted.

The framework was developed as part of the Decision Support for Mainstreaming and Scaling up Sustainable Land Management (DS-SLM) project, funded by the Global Environment Facility (GEF) and implemented by the Food and Agriculture Organization of the United Nations (FAO) and the World Overview of Conservation Approaches and Technologies (WOCAT). The DSF project established a decision-support framework based on seven Modules. Morocco was one of the 15 project-countries that have implemented and tested the DSF. The DSF framework has a modular structure and Module 1 (Operational Strategy and Action Plan for mainstreaming and scaling out SLM) was designed to contain three Phases: Phase A includes review of strategies and actions and the development of an action plan; Phase B focuses on establishing and strengthening partnerships with institutions, provision of capacity development in LD and SLM assessments, SLM territorial planning, as well as implementation and scaling out of SLM; and Phase C focuses on the scaling out of SLM through policies, territorial strategies, incentives and financing mechanisms (Bastidas Fegan, 2019; Liniger et al., 2019; Harari et al., 2022 to be published) (Figure 1).


[image: Figure 1]
FIGURE 1. The modular structure of the Decision Support Framework (DSF) (source: Liniger et al., 2019; Harari et al., 2022 to be published).


In order to assess land potential successfully, land resources planning (LRP) should be put in place following the systematic assessment of land potential and alternative approaches to land use through a participatory and multi-stakeholder approach (FAO, 2017, 2018). Helping decision-makers to adopt appropriate options for land use and management while taking into consideration the local communities' needs, allows for a more efficient natural resources use and prevention of further degradation. Proper planning should help land users to select SLM good practices that support land and soil restoration in degraded areas.

Land degradation is a major impediment to achieving food security in Morocco. With more frequent droughts and water scarcity remaining important challenges for the agricultural sector. The latest available data from 2015 show that Morocco is among the countries with the highest percentage of degraded land over the total land area in the NENA region. This proportion reached 19 percent, approaching the world average of 20 percent (UNDESA, 2021). The impact of land degradation and desertification on the agricultural systems in Morocco was acknowledged through the development of the National Action Plan (NAP) to Combat Desertification back in 2001, with the following objectives: (i) adapt the NAP to the specificity of homogenous zones while taking into account the objectives of the UNCCD decennial strategy and synergies with other Rio Conventions such as UNFCCC and CDB in order to face the effects of climate change and loss of biodiversity; (ii) operationalize the NAP monitoring and evaluation system; and (iii) strengthen the NAP implementation within partnership frameworks. Since the adoption of the NAP, many efforts have been made through rural development programmes to revitalize the agricultural sector and support vulnerable rural communities. Of particular importance and relevance is the Plan Maroc Vert (PMV) or Green Morocco Plan launched in 2008 with an ambitious objective of making the agricultural sector a major driver of competitive and inclusive social and economic development through Solidarity Projects for small farmers (Pillar II) (MAPM, 2008) and High Value Projects (Pillar I). Within Pillar II, 989 projects were implemented for the benefit of 730 000 beneficiaries through fruit tree planting (438 455 ha), water development and management on 83 960 ha, 39 135 ha of rangeland improvements, construction of 545 km of rural access roads, labeling of 62 local products, and upgrading 720 farmer cooperatives (ADA, 2021; MAPMDREF, 2021). Sustainability impacts include improved incomes for small farmers through improved production and product value adding, better water use through drip irrigation (over 560 000 ha in 2018 vs. 128 000 ha in 2008), and converting cereal crops to more climate change resilient fruit trees (MAPMDREF, 2021).

Experience from past projects concerning land resources management in Morocco showed the importance of the participatory approach involving major stakeholders at different phases of the project cycle including local communities. The process includes: (i) resources assessment and diagnostics; (ii) capacity building; (iii) land resource planning; (iv) implementation; and (v) monitoring and evaluation. In order to assess the level of degradation and provide sustainable agricultural solutions in the Souss-Massa region, Morocco, land resources planning at subnational and local level was carried out following a community-based approach.

The paper sheds light on the methodology and findings from both subnational and local assessments of LD as well as it describes the participatory approaches that contributed to the development of a “Territorial Planning Pact” and a 3-year action plan in the Souss Massa region in Morocco. The paper has the following objectives: (i) to use and adapt the comprehensive DSF that can support multi-sectoral dialogue, provide LD and SLM assessment tools, promote sharing of best practices and support stakeholders' capacity development to the Souss Massa context; (ii) to provide and analyze the findings of the subnational and local level assessments; (iii) to recognize the role of stakeholders and local communities in the planning process; (iv) to formulate, with stakeholders participation, the Territorial Planning Pact and the 3-year action plan. This approach can be applied to other regions and countries based on the needs in managing natural resources in a participatory way.



Materials and methods


Study area

The Souss-Massa Region is one of the 12 Regions of Morocco (Figure 2). Its population reaches 2,671,933 inhabitants according to the 2014 census. The agricultural production in this region has an important contribution to national economy. The cultivated land is 453,445 ha and Souss-Massa is a major producer of vegetables, citrus and argan oil1 contributing to 9 percent of GDP2. However, the region is experiencing resource base depletion such as water and wind erosion, biodiversity loss and deforestation due to human pressures, unsustainable management practices and climate change.


[image: Figure 2]
FIGURE 2. Map showing the Souss Massa region and its provinces.


The following physiographic zones can be distinguished within the Region from the North to the South:

• A mountain area represented by the western part of the High Atlas Mountain within the Agadir Ida-Outanane and Taroudant provinces. This zone has a high biodiversity. The natural forest vegetation is dominated by Quercus rotundifolia, Tetraclinis articulata and Argania spinosa. Land use is dominated by forests grazed mostly by goats, with cultivated areas for subsistence agriculture;

• The Souss plain, extending over the provinces of Agadir-Ida Outanane, Taroudant, Inezgane-Ait Melloul and Tiznit. The natural vegetation of this zone is dominated by Argania spinosa. The area is undergoing rapid changes in terms of land use, mainly through intensive agriculture and urbanization;

• A second mountain zone represented by the Anti Atlas Mountain, extending over the provinces of Taroudant, Chtouka Ait Baha, Tiznit and Tata. Natural vegetation is dominated by sparse Argania spinosa on the north slopes and by Acacia raddiana on the southern slopes;

• The Saharan zone south of the Anti Atlas Mountain corresponding to a Hamada (desert plateau) with sparse Acacia raddiana cover. This zone has a few oases but most of the land is used for grazing purposes.

For the local assessments, three pilot areas/communes in the Agadir-Ida Outanane province were selected based on their LD severity. The sites are Ameskroud, Tamri and Aziar identified within the framework of the National Action Plan to Combat Desertification (Figure 3).


[image: Figure 3]
FIGURE 3. Map showing the three pilot areas/communes within the Agadir-Ida Outanane province for the participatory land resources planning process with the degree of severity of land degradation.




Method


Decision support framework

Several tools and methods are available, widely accepted and used in different projects and programmes to assess LD and SLM. In this study the DSF guides the process of evidence-based decision-making for mainstreaming and scaling-out of SLM in Morocco showcasing key and concrete activities applied at the landscape to the local level. The DSF follows seven modules with proposed tools and methods (Figure 1).

Guided by a national consultation process, the DSF was tailored to better reflect current advances in combating LD in Morocco and to respond to specific needs of stakeholders (Figure 4). The participatory approach aimed to foster stakeholder ownership of the process and encourage/reassure the sustainability of natural resources use and management.


[image: Figure 4]
FIGURE 4. The DSF tailored to Morocco. LUS, land use system; PNTD, participatory negotiated territorial development; PLUP, Participatory Land Use Planning.


• At landscape and local level (Module 4):

a. Identification of status, drivers, pressures, and impacts of LD and SLM and mapping of LD “hot spots” and SLM “bright spots.” Assess LD and SLM for different identified land use systems (LUS) (Schwilch et al., 2009, 2011; Liniger et al., 2013; Nachtergaele and Petri, 2013; Petri et al., 2019).

b. Local level assessment for analyzing biophysical conditions and livelihoods (socio-cultural and economic conditions) to understand in more details drivers and pressures in local areas (Bunning et al., 2016).

c. Identification and selection of priority areas for intervention at local level.

d. Identification and documentation of existing and promising SLM solutions (WOCAT, 2022), i.e., Technologies (WOCAT, 2019) and Approaches (WOCAT, 2016).

• Territorial planning (Module 5): selecting and prioritizing potential and promising SLM practices and developing an action plan for the implementation and scaling-out of SLM (Module 6) through participatory negotiated territorial development (PNTD) (FAO, 2005) and Participatory Land Use Planning (PLUP) (Custović et al., 2020); The participation of communities is very important and is enforced by the law, requiring them to suggest activities for development;

This paper focuses on Module 5 of the DSF. As described above Module 5 uses the evidence generated under Module 4 related to LD and SLM assessment, in a multi-stakeholder process to consider LD challenges, and documented potential and promising SLM practices in land use and territorial planning.



Assessment of land degradation and sustainable land management

Regional maps of bioclimatic types, soil types, level of grazing pressure, land cover types and LUS were prepared (Rouchdi et al., 2018). To identify LUS, satellite images supported by field verification were used. The LUS map served as a base map and incorporates biophysical, management and socio-economic parameters (Nachtergaele and Petri, 2013). After having developed the LUS map, the LADA3-WOCAT4 questionnaire for mapping LD and SLM (Liniger et al., 2013; Petri et al., 2019) was used to assess drivers, pressures and impacts of LD and SLM as well as identify the so-called “hot spots” and “bright spots.” Regional maps for land cover types, main types of degradation, degradation index, direct and indirect causes of LD (specifically water erosion and biological degradation), severity of degradation and presence and spread of good practices were produced. The assessed “hot spots” were discussed with stakeholders at subnational level to identify priority landscapes. The “bright spots” provide SLM potential solutions for specific agro-ecological and socio-economic contexts.

The soil, water and vegetation components were assessed as follows (Nachtergaele and Petri, 2013):

• Soil conditions and degradation: soil characterization, assessment of water and wind erosion, assessment of soil salinization;

• Water resources: focus on quality and quantity;

• Vegetation and rangelands quality: determination of plant cover, determination of density of woody plant species, assessment of vegetation quality, condition and trend.

For this study the LUS map of the Souss Massa region, in which the study area of Agadir-Ida Outanane province is located north-west, was established using the following data or layers: (i) the land cover map produced by NAPCCD in 2011; (ii) the forest inventory map; (iii) field observations; and (iv) Google Earth map.

The identified and selected priority areas for undergoing the territorial planning were the Amskroud, Aziar and Tamri communes. The work started with the selection of study sites within these study areas (see Figures 3, 5) by:

• Establishing maps of the community territories (CT) which present the perceptions of land users;

• Laying transect lines across different land use systems;

• Identifying “hot spots” based on refined assessment of LD processes, their causes and impacts, at local level in collaboration with local stakeholders and communities and “bright spots.”

• Assessing socio-economic conditions next to biophysical conditions provide more detailed findings and understanding from selected local assessment areas to feed into LD/SLM assessments and decision-making for scaling out.


[image: Figure 5]
FIGURE 5. Detailed study sites along transect lines across land use types.


LUS were validated using the prepared LUS map in addition to site evaluations and field investigations. The LUS were determined and delineated using the following criteria and attributes:

• LUS characteristics: vegetation type and major uses;

• Socio-economic parameters: population density, livestock type;

• Rangeland parameters: livestock pressure on natural ecosystems.

Verification of LUS as well as “bright and hot spots” and CT map development were done during participatory multi-stakeholder workshops where local authorities as well as local resource persons, and land users including forest managers were present.

Seven transect lines were selected on the maps of the three pilot areas/communes: two for Amskroud, three for Tamri, and two for Aziar. These transect lines were used to identify villages where socio-economic conditions were assessed through focus group discussions in the community territory; family surveys and the establishment of pentagons of capitals according to the LADA local assessment methodology (Bunning et al., 2016).



Documentation of sustainable land management good practices

The documentation of SLM good practices and their impact analysis is of paramount importance to keep policy makers informed and share knowledge among practitioners. To achieve this, the WOCAT standardized tools and methods for documentation, monitoring, evaluation and dissemination of SLM knowledge, covering all steps from data collection with several questionnaires, to the Global SLM Database and to using the information for decision support was used.

A SLM practice ideally consists of a SLM Technology, which refers to physical practices to control land degradation and/or improve productivity, and a SLM Approach, which focuses on methods and means to implement one or more SLM Technologies (including technical and material support, stakeholder engagement, etc.).

In Morocco, three Approaches and seven Technologies were documented (Sabir et al., 2017):

• Approaches: rainwater collection, argan oil production, regeneration and rehabilitation of forests.

• Technologies: temporary rest of argan tree stands from grazing (agdal), manure fertilization, pond of water (iferd), matfia (buried cement water tank to collect runoff water), deferred grazing, reforestation and terraces.

The Moroccan Approaches and Technologies documented in the framework of the DS-SLM project are accessible at the following link: WOCAT5.



Participatory territorial planning

Without addressing stakeholders' needs (including local communities) as part of integrated territorial planning, there is a significant risk of jeopardizing efforts to address local challenges and build resilience. In this context, and taking into account the importance of SLM on reducing the severity of LD and improving productivity and combating poverty and vulnerability particularly in the rural targeted communities, a dialogue was established with several stakeholders involved in this endeavor to negotiate and adopt the suitable SLM practices for each commune, which was endorsed by the local government. The entry points for the discussion were the results generated through the LADA local assessment exercises (Bunning et al., 2016) as well as experience from past projects in the region. The results of this diagnostics, including maps of land use systems, were used in a consultative workshop. This approach brought stakeholders together to agree and adopt a program of good land management practices and in identifying responsibilities for supporting community implementation of the recommended practices. Representatives from all three communes, prioritized areas for implementing suitable SLM practices as well as identified the main barriers for their adoption and implementation.

To ensure sustainability, a workshop brought farmers and other land users and managers together to negotiate and select the SLM practices based on the LD and SLM mapping as well as the LADA local assessment, which was supported by the local government. The participation of local representatives resulted in a very lively discussion of the real needs of communities in terms of sustainable land management. Procedures for selecting, creating the enabling environment and implementing SLM practices and the role of the stakeholders were discussed in detail.

The above activities assisted the preparation of the Concerted Territorial Planning Pact for the pilot project localities (Ameskroud, Tamri and Aziar) and its extension on a larger scale, with the following objectives: (i) strengthening delivery mechanisms for extension, awareness and training on SLM; (ii) implementation and spread of good SLM practices; (iii) regional capacity building for large scale implementation and scaling of SLM.

Representatives from the three communities identified potential areas for the implementation of SLM practices, being careful to distribute the activities equally among the different communes. Responsibilities for monitoring and support for the various activities were shared among those involved, including communities and institutions.

The territorial planning process was initiated after completion of the biophysical and socio-economic assessments. The following steps marked this process:

1. Presentation and validation of the methodology for designing the Territorial Planning Pact, with participation of the institutional parties, local authorities and local development associations and communities' representatives.

2. Evaluation of training needs for implementing SLM: The collection of baseline information for this evaluation was done through workshops with all stakeholders, in addition to a series of meetings and interviews with project stakeholders.

3. Organization of a “training of trainers” workshop on the management of land resources and communication tools for the extension of sustainable land management.

4. Organization of a regional consultation workshop to select good SLM practices and implementation areas covering a broad spectrum of land use systems and practices and to promote territorial approaches for implementation in the three rural communes.

The outputs of this process included:

• A list of good practices for potential implementation, which were selected by mutual agreement and with the actual commitment (financial and technical) of stakeholders (State and NGO) and taking into account the priorities of each commune;

• Identification of local demonstration areas for testing good practices in each of the communes;

• A multi-stakeholder dialogue on relevant approaches and strategies for the implementation and scaling up of SLM.

• Identification of simple and measurable indicators for monitoring the impacts of the selected good practices and the degree of adoption of these practices.

• The Territorial Planning Pact: agreement of the Parties to implement participatory regional planning to improve SLM at local level. All parties have agreed to abide by the responsibilities entrusted to them to implement the agreement on a voluntary basis and work continuously to overcome obstacles and difficulties that may face implementation to achieve sustainable land management and neutralize the impact of land degradation.

• A 3-year action plan was developed to integrate SLM at the provincial level and was based on the results and information from the previous steps, including those related to the implementation of good practices in the demonstration areas.





Results


Findings from subnational level assessment


Land use system map

The LUS map of the Souss-Massa region used the following LUS categories: forest, shrubs, plantations, irrigated crops, rainfed crops, sparse vegetation, rangelands, uncultivated areas, habitat areas and water bodies. Based on LADA LUS methodology (Nachtergaele and Petri, 2013), the land cover map, protected areas and level of grazing pressure layers were superimposed using GIS techniques. This resulted in 26 LUS classes (Figure 6).


[image: Figure 6]
FIGURE 6. Map of LUS in the Souss-Massa region.




Main types of land degradation

In order to develop the map on the main types of degradation, the parameters such as extent, degree and rate of degradation were first determined. The classification into degradation types was based on the weight of these various parameters. Figure 7 presents the main types of degradation and index of the classification (extent × degree × rate). The degradation types, severity rank and the impacted provinces are presented in Table 1. In the case that more than one type of degradation is present in a LUS, the dominant type is taken into consideration.


[image: Figure 7]
FIGURE 7. Main types of degradation within the Souss Massa region.



Table 1. Area and degree of severity per type of degradation within Souss-Massa region.

[image: Table 1]

Figure 7 and Table 1 show that: (i) soil erosion by water occurs in the region's largest area and shows the second highest severity; (ii) biological degradation occurs in the second largest area; (iii) the degradation of water resources ranked third in terms of area but has the highest degree of severity.

The map of total degradation index or severity obtained by normalizing the product area × degree × rate is shown in Figure 8.


[image: Figure 8]
FIGURE 8. Map showing Index of total degradation or severity in the Souss-Massa region.




Sustainable land management good practices

The most widespread SLM technologies assessed using the LADA-WOCAT mapping methodology are shown in Figure 9.


[image: Figure 9]
FIGURE 9. Map of SLM technologies in the Souss-Massa region.


Technologies and Approaches found in the Souss-Massa region and their presence in different provinces are presented in Table 2.


Table 2. SLM technologies and approaches in the Souss-Massa region and the affected provinces.

[image: Table 2]




Findings from landscape/local level assessment

In this paper, we present the main findings from the local level assessment in the commune of Amskroud. Similar analyses were also carried out for the other two communes.


Land use systems

Figures 10, 11 show the land use system map and the contribution of the different LUS categories in the Amskroud commune area.


[image: Figure 10]
FIGURE 10. Contribution (percent) of different LUS in Amskroud commune area.



[image: Figure 11]
FIGURE 11. Land use system map of Amskroud.


Pure argan trees (Argania spinosa) located on the Souss plain cover 55 percent of the commune area (Figure 10). This area is intensively grazed by sheep and camels. Within this area, the cultivation of annual crops covers nine percent of the commune area (Figure 11). Thuya (Tetraclinis articulata) mixed with argan trees and used for agrosylvopastoralism is found in the mountain zone and covers 29 percent of the commune territory. This unit was put to rest after the 2013 forest fire. In the mountain zone, a moderate agrosylvopastoral system used by goats covers 24 percent of the commune area.



Socio-economic conditions

To construct the pentagon of capitals, information was gathered on the living conditions of the families participating in the project and a summary was made of the different contributors to livelihoods, such as herd size, farm size, income from farm and other activities, agricultural equipment, formal and informal social networks, and means of mobility. Taking into account the local conditions and dominant activities, a score was assigned to each family for each indicator within the range of 1 to 10 for each capital (financial, human, physical, social and natural). This served as a basis for identifying three social categories: poor, middle class and “comfortable” families.

Livelihoods range are generally dominated by the middle-class category to the poor category with a high vulnerability rate. The information shows deficits in human development, weaknesses in physical and financial assets and insufficient natural and social capitals (Figure 12).


[image: Figure 12]
FIGURE 12. Pentagons of assets according to social groups in the Amskroud commune.




Mapping of SLM good practices

SLM potential solutions were organized into 3 classes:

1. Vegetation and rangelands management practices: agdal practice (rest of argan until fruit harvest), artificial regeneration through planting, regulation of thyme (Thymus satureoides) exploitation;

2. Water resources management practices: matfias (concrete underground water tanks) and iferd (open structure for rainwater harvesting);

3. Soil management practices: Mediterranean terraces, manure application.

For each class, the potential solutions were those that address the type of land degradation identified, with definition of efficiency, the degree of adoption and the constraints that oppose it. For example, the loss of fertility is regulated by the addition of manure. This has a positive effect and is adopted by 90% at the level of the commune. However, the small quantities of manure produced, the limited number of livestock, the poor feed and the lack of manure production capacity in the compound pits suggest that there are still constraints to the adoption of this good practice and its extension to larger areas and communities (Table 3).


Table 3. Adoption of SLM good practices addressing problems of degradation.

[image: Table 3]

Mapping and georeferencing of good practices have also been done. The example below is for agdal within Amskroud commune (Figure 13) and shows areas with and without the agdal SLM practice.


[image: Figure 13]
FIGURE 13. Areas with and without agdal practice within the Amskroud commune.





The Territorial Planning Pact to ensure sustainability of the planning process

Following the data collection process and the presentation of results from the land degradation assessments, a Territorial Planning Pact was developed based on a series of consultations with institutional parties, local authorities and development associations as well as representatives from the three communes (Berkat, 2019). For each commune, institutions were tasked with the implementation of specific agricultural practices. The consultations resulted in securing financial and technical commitment from stakeholders by taking into account the priorities of each commune. The agreed activities for SLM good practices in the Amskroud commune are presented in Table 4. All parties have agreed to abide by the responsibilities entrusted to them to implement the agreement on a voluntary basis and work continuously to overcome obstacles and difficulties during implementation to achieve sustainable land management and neutralize the impact of land degradation.


Table 4. Agreed activities under the Territorial Planning Pact in Amskroud commune.

[image: Table 4]

The purpose of the pact is to identify the priority interventions and the responsibilities of various stakeholders, including government institutions and communities. This is to ensure proper implementation of the SLM practices and to avoid/minimize conflicts between communities and sectors. It also enhances governance of resources and sustainability of the land use planning efforts.

It is useful to mention that most of the actions agreed in the pact are the responsibility of the water and forest department. The implementation of these actions is satisfactory. Water and forest managers always think of consulting the pact to plan their actions by leading consultations with associations representing the beneficiary population. However, emergencies such as the COVID-19 pandemic, impacted the implementation of actions. On one hand, it impacted the ability to organize consultation meetings and workshops to review the implementation, and on the other hand, hampered actions in the field. Yet, the commitment of different stakeholders, through their agreement on the pact is a fruitful outcome. It is vital to maintain the momentum and continue the efforts to enhance the implementation of the agreed pact on a voluntary basis and work continuously to overcome obstacles and difficulties that may face implementation to achieve sustainable land management and neutralize the impact of land degradation.



The 3-year action plan

Based on the Territorial Planning Pact, a 3-year action plan was developed to integrate SLM at provincial level. The development of the action plan drew on results from the assessments and the several consultation processes.

The goal of the 3-year action plan is to fight land degradation by integrating soil, vegetation and water management practices in the communes of Agadir-Ida-Outanane. The strategy of action aims at:

• Building capacity and promote awareness of stakeholders;

• Mitigating the effects of water erosion;

• Improving vegetation cover and management;

• Promoting the sustainable management of water resources.

To achieve those outcomes, six major areas of actions were agreed:

• Capacity building and communication for SLM integration in Territorial Planning Plans;

• Promotion of sustainable land management good practices;

• Promotion of good practices for sustainable management of vegetation cover;

• Access to roads;

• Promotion of sustainable water management practices;

• Monitoring and evaluation.

The cost of the 3-year action plan is estimated at MAD 180 565 000 (1 MAD = 0.11 USD). The details on the selected good practices in the study areas are listed in Annex A.




Concluding remarks

The study aimed at assessing land degradation (LD) and sustainable land management (SLM) practices for optimal planning and use of natural resources in Souss-Massa region of Morocco. In order to support informed decision-making processes, the Decision Support Framework (DSF) for mainstreaming and scaling out of SLM was applied and tailored to suit specific conditions and needs in Morocco. The LADA–WOCAT methodology and tools were used to evaluate LD and SLM at subnational and landscape/local levels together with the documentation of SLM technologies and approaches. The results of the assessments clarified the pressures and impacts of land degradation, which were used to guide participatory SLM planning in three selected communes in the region. The process led to the development of a “Territorial Planning Pact,” designed to help authorities and decision-makers mainstream, scale out, and implement SLM in the communes and to guide similar processes throughout the region. It is worth underlining that when compared to previous land resources projects, the approach adopted in this study stands out with specific attributes and results. The lessons learned from the process include: (i) extending of the participatory approach (from the phase of resources assessment to concluding the Territorial Planning Pact agreed by stakeholders), which is key to ensure ownership, cross sectoral synergies and sustainability; (ii) exchanges of views and knowledge through meetings, workshops and field visits thus improving awareness of different stakeholders, particularly local communities, of LD issues, and to methods of assessment of this degradation, as well as opportunities to undertake SLM. Stakeholders, including community representatives, benefited from capacity strengthening adapted to their needs; (iii) both biophysical and socio-economic assessments (including community livelihood capitals and needs, good land management practices), in this case allowed through the use of the LADA-WOCAT methodology, are important prior to implementing the territorial negotiation process for the land resources planning, which support the decisions regarding the sustainable use and management of resources to enhance food security and sustainability.

The study highlighted the importance of integrating both biophysical and socio-economic information in a multi-level participatory process to identify the actions and responsibilities of various stakeholders in advancing the implementation of sustainable land and water management and enhance resources management. The study highlighted the importance of integrating the evaluation of good practices into the programs and to eliminate the obstacles at the different levels to enhance the implementation of the sustainable management of water and land, to combat land degradation and enhance food security and livelihoods of the target communities. Similar approach could be implemented in Morocco and worldwide to support the sustainable management of limited resources and enhance productivity and livelihoods of local communities.
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Footnotes

1https://www.agriculture.gov.ma/fr/region/souss-massa

2https://www.soussmassa.ma/en/agriculture

3Land Degradation Assessment in Drylands (LADA), https://www.fao.org/land-water/land/land-assessment/assessment-and-monitoring-impacts/en/.

4World Overview of Conservation Approaches and Technologies (WOCAT), https://www.wocat.net/en/.

5https://qcat.wocat.net/en/wocat/list/?type=wocat&filter__qg_location__country=country_MAR&filter__qg_funding_project__funding_project=
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