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Abstract: The Great Green Wall Initiative (GGWI) has an overall objective of fighting desert encroachment through 
proven practices of sustainable management of land, and the reinforcement and protection of natural resources and 
systems of production and transformation, while also ensuring socio-economic development of local communities 
through multi-purpose activity platforms. The activities described in the present study are designed to accomplish sev-
eral goals: (1) generate wealth, (2) strengthen access to basic social services, (3) manage the transition to a green 
economy as a means of creating suitable conditions for the emergence of rural production centers, (4) integrate sus-
tainable development in order to eradicate poverty and food insecurity, and (5) strengthen adaptation and resilience 
capacities of local populations. The present study was undertaken on the basis of a wide variety of available publica-
tions and documentation, including articles and scientific papers, thesis, meeting summaries and reports, concerning 
the implementation of the Great Green Wall Initiative/GGWI in Senegal. 

Key words: Great Green Wall Initiative; fighting desert encroachment; climate change; ecosystems function and 

services; livelihood; Sahel region. 

1  Introduction 

Many studies have indicated that the Sahelian ecosystems 
are subjected to unprecedented stresses from human pres-
sures, exacerbated by climate variability and climate change, 
threatening their current prospects for sustainable develop-
ment. These factors have led to the degradation of important 
natural heritage, affecting the livelihoods and socio-economic 

emergence of local communities, and resulted in the degra-
ding of natural bioresources, stocks and production systems, 
declining agricultural productivity, decreasing value chains 
and income losses for local communities.  

The Great Green Wall Initiative (GGWI) constitutes a 
key program for the entire Sahelian region of Africa, in-
cluding the northern part of Senegal (Fig. 1). Agro-forestry  
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Fig.1  Detailed map of the location of the Green Wall initiative in north Senegal (NAGGW Senegal, 2009) 

 
and pastoral activities being the main vocations in this region, 
with socio-economic development, food security and do-
mestic needs highly dependent on the availability of natural 
resources, which include both abiotic (arable land, good 
quality water) and biotic (flora and fauna) resources, as well 
as effective management and governance systems being in 
effect (Dia and Duponnois, 2010). The GGWI represents an 
option for addressing these needs, and a model system for 
addressing environmentally-related issues in Sahelian 
states facing environmental and climatic challenges. 

Indeed, as already stated, one of the overall objectives of 
the GGWI is fighting desert encroachment through proven 
practices of integrated and sustainable management of land, 
and reinforcement and protection of natural resources and 
systems of production and transformation, while also en-
suring socio-economic development of local communities 
through multi-purpose platforms of activities. Senegal has a 
rich biodiversity, and possesses important natural resources, 
with a number of ecosystem services needing to be pre-
served. As global change seems inevitable, and the drought 
phenomena predicted by models (e.g., post-2035; IPCC, 
2014), are already affecting the region. Those effects are 
threatening the development of sustainable programs of 
ecosystem services conservation that are essential to 
strengthen the resilience of agro-ecosystems and enable the 
long-term management of water resources, land use and 
land cover vegetation for sustainable use. 

2  GGWI environmental concerns and  
activities 

The National Agency of the Great Green Wall (NAGGW) in 

Senegal is responsible for undertaking the region-wide pro-
gram within the territory of Senegal. Moreover, a critical 
mass of experiences, practices and relevant scientific and 
technical data have been compiled. However, it can be fur-
ther improved by adding important indigenous traditional 
knowledge that has previously allowed people to fight aridi-
fication processes, and develop techniques of adaptation and 
resilience over decades, in order to face climatic and envi-
ronmental hazards. Some examples of physico-chemical 
characteristics of the soils along the GGW route in Senegal 
are summarized in Fig. 2 and Table 1. 

The Great Green Wall Initiative is meant to be, as much 
as possible, a continuous strip of land, but it does include 
some contours in order to avoid obstacles or adapt to local 
situations (e.g., rivers, rocky soils and hills, elevated pla-
teaus), including inhabited areas. The GGWI promotes best 
practices of sustainable arid and semi-arid land management 
sensu FAO (Benites et al., 1997): ‘‘the use of land resources, 

 

 
 

Fig.2  Carbon stock variation based on soil geomorphology  
Source: Ndiaye et al., 2013. 
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Table 1  Exchangeable basis based on soil geomorphology 

Exchangeable Basis in meq/100g soil Landscape 
units 

Statistical 
parameters Calcium Magnesium Potassium Sodium 

Maximum 1.76 1.51 0.38 0.14 

Minimum 0.52 0.27 0.04 0.00 

Average 1.03 0.59 0.10 0.05 
Plateau 

Standard 
deviation 

0.38 0.38 0.08 0.04 

Maximum 12.42 5.54 0.52 0.18 

Minimum 2.63 1.04 0.17 0.00 

Average 4.70 1.96 0.28 0.06 
Lower land 

Standard 
deviation 

2.59 1.23 0.12 0.05 

Source: Ndiaye et al., 2013. 
 

including soils, water, animals and plants to produce goods 
intended to satisfy human needs which vary constantly while 
preserving the productive potential of these resources and 
the maintenance of their environmental functions.’’ This 
specifies two main objectives: (i) maintaining the produ-
ctivity and functions of the ecosystems (soils, water, biodiv-
ersity) over the long-term; and (ii) increasing the productiv-
ity (quality, quantity and diversity) of goods and services, 
including healthy and safe food. Indeed, while creating and 
consolidating a ‘‘line of defense’’ with activities such as 
restoration, afforestation and reforestation, supported by a 
series of newly-built retention ponds, the overall goal is to 
contribute effectively to the integrated development of rural 
areas and activities for poverty reduction within the frame-
work of sustainable development.  

2.1  Reforestation: choice of species and technical 
operations 

The preliminary actions of the GGWI in the field began  
with a series of meetings with all stakeholders in 2008 and 
2009. These meetings provided practical recommendations 
for choice of species, production of young plants, and nurs-
eries keeping that have since been implemented and allowed 

the production and plantation of approximately 2.3 million 
plants in seven plots covering a total area of 5200 ha. De-
pending on the plots, plant survival rates of 60 to 80% were 
observed. The program subsequently focused in 2009 on the 
production of 2,950,000 plants in four nurseries, and 5,000 
ha of plantations on 11 sub-plots distributed between the 
rural districts of Tessékéré (Department of Linguère), and 
Loughéré Thioly (Department of Ranérou). 
2.1.1  Production of plants 
The GGWI in Senegal has produced 16 695 000 plants in 
five constructed tree nurseries between 2008 and 2015. The 
choice of the plants was based on their physiological capac-
ity to grow and adapt to ecological environments character-
ized by high water stress and high temperatures, as well as 
the results obtained from studies of multiple uses of species 
adopted by the local populations for their livelihoods (Niang 
et al., 2014; Sarr et al., 2013; Sagna et al., 2014). 

Beyond their capacity for adaptation to the Sahelian cli-
mate, the choice of species for reforestation also depends on 
two other factors; namely, they should not be edible by local 
animals, and they should have a forestry importance and 
economic value (e.g., production of Arabic gum and fruits). 
The choice of species was also defined by such criteria as 
resistance to water stress, adaptability and plasticity, and 
multiple uses and utilities, as perceived by local populations. 
Accordingly, based on preferred choices of local species, the 
main species produced have been Acacia senegal, Acacia 
raddiana, Balanites aegyptiaca, Leuceana leucocephala, 
Acacia nilotica, Zizyphus mauritiana, Acacia mellifera, Del-
onix régia (Fig. 3). 

The nurseries developed as part of the work of the 
NAGGW remain the primary infrastructure for producing 
plants. Those nurseries were chosen because they have large 
facilities as the basis for overall production at the present 
time (e.g., Photo 1). 

Development of the nursery plantations is based on mul-
tiple goals, including: 

• Plants with a good wood structure to resist adverse 
weather conditions; and 

 

 
 

Fig.3  Plant production by site and species 
Source: NAGGW, Annual Activity Report-December 2017 
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Photo 1  Nursery Grounds in north Senegal - Photo by A. 
Guisse, June 2009 

 

• Plants with well-developed roots that can resist the im-
pacts of transportation and transplantation. 

A total of nine nurseries were developed and equipped in 
2017 at Mbar Toubab, Koyli Alfa, Tessékéré, Labgar, Widou 
Thiengoly, Loughéré Thioly, Sakal, Oudalaye and St Louis. 
A total of 1,406,439 plants were produced in these nurseries 
(Fig. 3). 
2.1.2  Soil preparation and planting activities 
2.1.2.1  Tillage 
Deep tillage is a treatment that uses a tractor to break the 
soil surface layer to a depth greater than 30 cm (Photo 2). 
This action not only facilitates the manual digging process, 
but also improves the soil conditions for plant growth.  
2.1.2.2  Planting 
Based on the total rainfall in different areas, the first plant-
ing activities on the sites usually began in the rainy season, 
during the month of August. Currently, replanted areas on 
the restoration sites consist of 40,227 ha (Photo 3).  

Planting processes are sometimes difficult for several 
reasons, including the late start and shift of the rainy season, 
inadequate available logistical support to cover all areas in 

 

 
 

Photo 2  Deep Tillage - Photo by A. Guisse, July 2008 

 
 

Photo 3  Replantation Area – north Senegal - From NAGGW, 
2016  

 

 
 

Fig.4  Planted area in comparison to planned planting phase 
in 2017. 
Source: NAGGW, 2017 

 
an optimal manner, and difficulties on the ground during the 
rainy season that pose serious challenges to various ma-
chinery and cause regular vehicle breakdowns during the 
planting operations. 

During 2017, which was characterized by an irregular 
pattern and scarcity of rainfall, a total area of 3,602 ha of 
plantation was planted, compared to the planned planting of 
a total of 6,000 ha (Fig. 4). 
2.1.2.3  Naturally-assisted plant regeneration 
According to Diallo (2011) and Ndiaye et al. (2013), out of 
35 species recorded (adult individuals) in the Ferlo region, 
22 regenerated quite well. Specifically, 62.85% of the spe-
cies that showed the best regeneration included Balanites 
aegyptiaca (27.76%), Calotropis procera (25.15%), Boscia 
senegalensis (12.43%) and Acacia raddiana (3.52%). 
2.1.2.4  Fodder reserves (Grazing) and management  
measures 
A total of 13 000 ha of fodder reserves (closed grazing) 
were established between 2008 and 2015 in the municipa-
lities of Loughéré Thioly (10 000 ha) and Mboula (3000 ha). 
2.1.2.5  Deferred grazing 
In addition to planting activities, deferred grazing activities 
were developed in the rural communities of Loughéré Thi-
oly and Mboula, in collaboration with the herder commun-
ities. The basic rules and procedures are designed to control 
access to resources and regulate their exploitation in order 
to avoid overexploitation, to allow species regeneration, and 
to ensure sustainable productivity of grass cover resources 
as defined through regular consultations, and by consensus 
of the local communities (NAGGW, 2016).  
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2.2  Combatting bushfires (Firewalls) 

The Ferlo region is essentially a sylvo-pastoral semi-arid 
area in northwest Senegal, consisting mainly of wooden 
savannah, where bush fires are very common at the end of 
the rainy season. To deal with such nuisances and protect 
the land cover, firewalls are typically opened every year, 
with an average width of 20 m. These firewalls also link 
local communities and their surrounding parcels within the 
GGWI area (Photo 4). A total annual length of 1200 to 2000 
km of firewalls (new and old) are regularly maintained 
every year, with the total length of firewalls being 7100 km 
in 2013 (NAGGW, 2016).  

About 250 km of new firewalls per year on average are 
opened and maintained. Mechanisms for placing devices for 
fire-fighting purposes in key areas include: 

• Sensitization of households, mainly around their plots 
and parcels; 

• Opening of firewall networks around reforested parcels 
to secure them; and 

• Engaging all stakeholders in fighting against fires, 
mainly those living in and coming from the environment of 
the established bio-infrastructures.  

Construction of the 1000 km of firewalls planned in 2017 
commenced at Mbar Toubab in November 2017, and con-
tinued at other sites such as Widou, Tessékéré, Koyli Alfa, 
Loughéré Thioly and Oudalaye until the first quarter of 
2018. 

3  Achievements in the rehabilitation of  
degraded ecosystems and livelihood  
improvement 

The positive impacts expected from the construction of the 
Great Green Wall Initiative to address biodiversity losses, 
land degradation, desertification and climate change have a 
real chance of success if they are consistent with the issues 
directly related to livelihoods of local communities, including:  

• Satisfaction of domestic needs, in terms of wood and 
non-wood products; and 

• Increase of household incomes through promotion of 
sustainable income-generating activities, as well as imple-
mentation of socio-economic infrastructures. 

From this perspective, ‘polyvalent’ village gardens, as 
recipients and places of concentration of almost all domestic 
and rural population activities, are a relevant approach that 
is consistent with the goals of the Great Green Wall Ini-
tiative program. They complement a controlled concentra-
tion of a number of activities that are often part of the rou-
tine daily lives of the populations. They sometimes include 
new activities that rely on the resources, and the local dy-
namics and proximity of populations that enable the creation 
of conditions for self-sufficiency in the provision of such 
services as food, shelter, medicinal plants and other socio- 
economic products (Table 2 and NAGGW, 2016).  

Market gardening and fruit production activities are deve-
loped with the establishment of a drip irrigation technique, 
and supplied by boreholes. The polyvalent gardens depend 
on the availability of lands for sustainable exploitation by 
the managers of the municipalities (Photo 5). 
 

 

 
 

Photo 4  Firewalls Prepared Against Bushfires; Photo by A. 
Guisse, May 2011. 
 
Table 2  Medicinal Species Most Frequently Used by Local 
Communities (Peulh and Wolof). The top two species for 
each region are shown in purple text, while the lowest is sho-
wn in blue text. 

Wolof Peulh 

Frequencies 
(%) 

Especes Especes 
Frequencies

(%) 

7 Acacia nilotica Acacia nilotica 7 

4 Anogeisus leiocarpa Anogeissus leiocarpa 4 

12 Balanites aegyptiaca Balanites aegyptiaca 10 

5 Boscia senegalensis Boscia senegalensis 4 

10 Combretum glutinosum Combretum glutinosum 7 

7 Grewia bicolor  Grewia bicolor 6 

6 Guiera senegalensis  Guiera senegalensis 6 

6 Sclerocarya birrea  Sclerocarya birrea 10 

4 Prosopis chilensis  
Terminalea  
avicennoides 

4 

5 Ziziphus mauritiana Ziziphus mauritiana 6 
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Photo 5  Example of polyvalent gardening and drip irrigation 
in the study area 
(Photo by A. Guisse, March 2011) 

 
Market gardening and fruit-growing activities usually 

take place in the multipurpose gardens of Widou and Tess-
ékéré, and less intensively in Mbar Toubab, with the areas 
planted mainly with mango and other fruits (e.g., mandarin, 
zizyphus, and guava). It is at the level of these first gardens 
installed in such areas of the Great Green Wall that the 
market garden production had begun (NAGGW, 2016).  

New polyvalent gardens were planted at Kadiar, Syer, 
and Koyli Alpha at the beginning of 2012 and, more rece-
ntly, at Loughéré Thioly and Sakal in 2013 and 2014, re-
spectively.  

These market gardening activities have allowed women 
to benefit from such production. Parts of such production 
are supposed to be shared between members of the group 
for women’s empowerment, as well as the local people’s 
own consumption at a household level. The revenues gener-
ated allow women utilizing the polyvalent gardens to initiate 
revolving credit, thereby enabling them to engage in other 
activities as well (i.e., small trade, farming, gardening, and 
others). There are several polyvalent village gardens in 
those localities, covering 40 ha and involving nearly 900 
women through rotation in various market gardening and 
fruit-growing activities. Such good practices also allow each 

group of women to have more time available to develop 
other socio-economic-related activities. 

Those Groups for Women Empowerment or Associations 
of Groups of Economic Interest (GPF or GIE) for the young 
beneficiaries of these structured investments, have achieved 
both legal recognition and bank accounts. The local labor 
recruited and paid during the campaigns allowed many stu-
dents and citizens to pay their school fees, and even to sup-
port their parents. 

Regarding the valuation of non-timber forest products, 
the harvest of certain products is organized by local people 
under the guidance of Water and Forests technicians, and 
mostly involves the harvest of Balanites fruits, and the fod-
der in parcels reserved for deferred grazing. 

The revenue from vegetable, fruit, agricultural and api-
culture productions in the polyvalent gardens between 2011 
and 2014 were estimated to be USD 15,922, not including 
self-consumption (Sene and Dié Ka, 2016). 

3.1  Implementation of retention ponds 

The implementation of retention ponds in favorable areas 
was planned to strengthen the water component of the sys-
tem, and to make some additional resources available to the 
populations in order to improve their living conditions, par-
ticularly in the regions of Tambacounda and Matam 
(NAGGW, 2011). through improved water provisions, this 
type of work will help irrigate plants, therefore contributing 
to the regeneration of forest areas, as well as stimulating liv-
estock production, while also allowing development of mar-
ket gardening, fruit production and aquaculture activities. 

3.2  Social mobilization and partnership 

The reforestation program of GGWI in Senegal has not been 
conducted through the sole efforts of the Forest Services 
since 2008. In fact, it required the mobilization of multiple 
and diverse actors and stakeholders involved in reforestation 
activities. The Ministry of Youth, for example, typically 
mobilized an average of two hundred young people during a 
fifteen-day framework of ‘‘citizen holidays.’’ 

This was also the case of the association ‘‘Sukyo Mahi-
kari,’’ that has been engaged along with the forest service as 
volunteers for carrying out large-scale actions. It should be 
noted that the dynamic enthusiasm of such active groups 
composed of youth from different countries, including those 
coming from Europe, America, Asia and other parts of Africa, 
was instrumental in the construction of the GGW program.  

University Cheikh Anta Diop of Dakar (‘UCAD’) con-
stitutes one such example, which worked in close collabora-
tion with DEFCCS (Direction of Forestry) through the citizen 
summer holidays within the framework of a broader pro-
gram designed to contribute more effectively to the devel-
opment of the country, and particularly to the Great Green 
Wall program. Reforestation activities, medical services 
drug distribution, and literacy training were provided, espe-
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cially to women’s groups and youth associations, contribut-
ing to the construction of the GGW, with the participation of 
numerus students and their supervisors with the support of 
government-related services. 

Youth in general (Tendouck, Citizens of Kaolack, and 
more recently, Fouladou), the Forestry School of Djibélor, 
University of Bambey, and University of Gaston Berger of 
Saint Louis have also been engaged in field activities, with 
effective initiatives involving small groups from all regions 
of Senegal. 

In addition to this diversity of actors, it was necessary to 
include the participation of the Senegalese and French ar-
mies to ensure the availability of the logistic support during 
the field activities, including their participation in the plant-
ing and reforestation programs. 

The knowledge basis has been improved with the moni-
toring of the dynamics of regeneration in reforested/affore-
sted areas. A study on the dynamics of the regeneration in 
all the GGW sites was conducted, and indicated a good suc-
cess rate for the fenced plots and natural regeneration in 
plantations with improved biodiversity through the appear-
ance of some species previously thought to have disappearred. 

4  Challenges, lessons learned and the way 
forward 

Reforestation campaigns usually begin in August, depend-
ing on rainfall patterns in different areas, and start with soil 
preparation through sub-soiling (a mechanical treatment 
using a tractor to make the surface layer of the soil movable 
to a depth of around 30 cm or more). A total of 40 227 ha of 
land have been reforested since the beginning of the GGW 
program. 

The GGW Senegal produced 16 695 000 plants in five 
tree nurseries between 2008 and 2015. As previously men-
tioned, the choice of these plants was based on their 
physiological capacity to grow and adapt to ecological en-
vironments characterized by high water stress and high 
temperatures. The preferred choice of local species, and the 
main species produced included Acacia nilotica, Acacia 
raddiana, Acacia seyal, Acacia senegal, Balanites aegyp-
tiaca and Zizyphus mauritiana. 

The nurseries developed as part of the work programme 
of the National Agency of the Great Green Wall remain the 
principal infrastructures for producing young plants. Be-
yond their capacity to adapt to the Sahelian climate, the 
choice of species to reforest also depends on two other pri-
mary factors: 1) they should not be edible to local animals; 
and 2) they should produce Arabic gum and fruit. The 
choice of species used was also influenced by such criteria 
as their resistance to water stress, their adaptability and 
plasticity, and their values for multiple utilities perceived by 
local populations.  

Two promising sectors, as well as mechanisms and instr-
uments, were developed as follows (Sene and Dié Ka, 

2016): 
• About 10,439 kg of Balanites aegyptiaca fruits, for 

example, were harvested annually at Koyli Alfa and Widou 
in 2015 and 2016, with the production equivalent to USD 3 
000; and 

• More than 300 carts of straw were collected annually by 
local populations at the main sites between May and July 
2015, with an estimated value of USD 6 per cart. 

The pilot gardens, consisting of lands allocated by muni-
cipalities, were established in 2008 in Widou, Tessékéré, 
and Mbar Toubab, and used for the cultivation of vegetables 
and fruits, including mango and other fruit trees (i.e., man-
darin, guava). New gardens were later created at Syer and 
Koyli Alpha (2012) and, more recently, at Loughéré Thioly 
(2013). The production was generally intended for: 1) hou-
sehold self-consumption, through sharing between the Wo-
men Empowerment Group, primary schools and other local 
populations, given their difficult social situation (particular-
ly the canteens of Mbar Toubab and Syer); and 2) commer-
cialization that provides income to women, that has some-
times been quite substantial. 

New polyvalent gardens were eatablished at Kadiar, Syer, 
and Koyli Alpha beginning in 2012 and, then, at Loughéré 
Thioly and Sakal in 2013 and 2014, respectively. These  
Gardens have also promoted and hosted domestic and rural 
activities that are locally relevant and consistent with the 
NAGGW program. This strategy is important for achieving 
the NAGGW objectives, in terms of addressing biodiversity 
loss, land degradation, and the adverse effects and impacts 
of desertification and climate change. Indeed, those gardens 
may meet the domestic needs for both wood and non-wood 
products, and increase the resilience of the local populations, 
as well as household incomes, through the provision of ba-
sic socio-economic infrastructures. 

Overall, however, the results and achievements charac-
terizing the GGWI framework have also revealed important 
constraints and challenges that need to be addressed in order 
to optimize the investments and the impacts of the program 
(Table 3). The main challenges include:  

1) Lack of water - Despite the drip technology that en-
ables water resource savings, the lack of water at several 
sites was a major constraint for agriculture and the maximi-
zation of the GGW objectives and benefits to local popula-
tions. Thus, the GGW should address the issues of water 
resource availability and management in order to create 
more self-reliance investments, even if not during the first 
NAGGW mission. In view of its strategic position in the 
GGW mechanism, consultations with the Water Ministry 
should be held more regularly in the future. Further, the 
GGW should develop a more ambitious hydraulic program 
for the villages over the long term in order to support their 
activities, optimize their investments, and generate wealth 
and green jobs for the benefit of the local populations (Sene 
and Dié Ka, 2016). 
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Table 3  Analysis of the Strengths, Weaknesses, Opportunities and Threats (SWOT) of the GGW initiative performance in 
Senegal 

Strengths Weaknesses 

1. Strong political willingness to carry out the program; 
2. Good knowledge of reforestation techniques in the area; 
3. GGW realized 40,227 ha of reforestation between 2008 and 2015 (NAGGW, 2016), with an 

average survival rate of about 70%; 
4. Reforestation, being one aspect in the range of best practices for sustainable land ma-

nagement; 
5. Cooperation of local authorities and support of populations; 
6. Mobilization of all categories of stakeholders in a participatory approach; 
7. Establishment of partnerships with several structures of research and development; and 
8. Dynamic coordination, along with concerted orientations at all stages of the design, planning, 

implementation, monitoring and evaluation of the programme activities and their impacts. 

1. Limited financial and human resources, logistics, and 
infrastructure; 

2. Isolation of intervention areas;  
3. Scarcity or lack of infrastructure and water; 
4. Relatively poor capacity and knowledge for con-

ducting proposed activities;  
5. Weak organizational capacities of target groups; 
6. Poor capacity to conduct restoration programs ac-

counting for the local water balance in choice of spe-
cies (e.g., herbs vs. shrub vs. trees). 

Opportunities Threats 

1. Availability of technical and financial partners to support implementation of various activi-
ties; 

2. Planned activities intended to restore and protect the natural environment; 
3. The Great Green Wall program will contribute significantly to the fight against bush fires; 
4. Implementation of sustainable restoration strategies and soil conservation; 
5. The National Agency of the Great Green Wall (NAGGW) should explore all options and 

necessary tracks for an adequate water supply for populations; 
6. Field operations should be conducted in an integrated manner through a participatory ap-

proach; and 
7. Enabling all citizens to have their rights recognized and protected, thereby addressing a major 

challenge for promoting sustainable territorial development. 

1. In regard to the water problem, GGWI must give 
serious thought to ensuring integrated and sustainable 
management of water resources; 

2. The program necessarily involves risks from both a 
technical and managerial perspective; 

3. The slow pace of financial procedures; 
4. Lack of coordination and communication; and 
5. Remoteness and isolation of some intervention sites. 

 
 

 
 

2) Weak organizational capacities of target groups - 
Field experiences demonstrate that the system of organizing 
women’s groups seems to be more or less functional. Indeed, 
women’s groups typically face problems of legal recogni-
tion, leadership, financing and capacity development. Thus, 
additional efforts are needed to facilitate women’s empow-
erment and inclusion in local processes, as they are typically 
excluded from active roles for political or other considera-
tions. Sustainable and suitable financing mechanisms in favor 
of women and youth should be implemented as a means of 
supporting GGW activities (Sene and Dié Ka, 2016); 

3) Other constraints - Given their economic importance 
in the villages, constraints on resource production that cur-
rently require solutions include the valuation of milk (sea-
sonality of production); Balanites aegyptiaca fruit process-
ing into oil (equipment, market, transformation and sales); 
poultry (harsh weather conditions); and fish farming (lack of 
knowledge and lack of practical skills and experience). Fur-
ther studies on technical feasibility, along with targeted 
training programs concerning technologies and technologi-
cal transfer, should be undertaken to facilitate better imple-
mentation of these economic sectors through a value chain 
approach (Sene and Dié Ka, 2016).  

5  Conclusions  

One of the main GGWI objectives is an integrated valoriza-
tion of the degraded areas in the Sahel region for the sus-
tainable management and development of its natural re-
sources.  

The NAGGW strategic plan of action has already con-
ducted various activities related to reforestation, with de-
velopment of forest resources, including forestry defense 

techniques and selective replanting, in order to facilitate 
natural regeneration of degraded environments, their quali-
tative enrichment and their valorization. The main NAGGW 
actions have concerned the development of production 
plantations of various gums, as well as those of such fodders 
as Acacia nilotica, Acacia raddiana, Acacia seyal, Acacia 
senegal, Balanites aegyptiaca, Tamarindus indica and Zizy-
phus mauritiana. 

As demonstrated since 2008, many other activities have 
been conducted, relating mainly to the creation of polyva-
lent village gardens (income-generated activities), as well as 
the creation of firewalls. These activities had positive im-
pacts on local populations, as well as positive results con-
sistent with the GGWI objectives. 

Nevertheless, several challenges still exist that must be 
considered by the NAGGW in its proposed Action Plan 
2012-2016. These challenges include the creation of reten-
tion ponds to contribute to solving water issues in local vil-
lages, the creation of Community Natural Reserves (CNR), 
the valorization of forest products, and the development of 
plantations to produce various gums and deferred grazing 
(e.g., Acacia senegal, Acacia seyal, and Acacia tortilis). 

Further, within the framework of possible cooperation 
between China/UNEP-IEMP/CAS and the GGWI, support 
could be provided by the Climate, Ecosystems and Liveli-
hood program to further NAGGW’s activities, particularly 
in the following areas:  

• Technological support and improved capacity and 
knowledge, including the collection and analysis of 
long-term research data to increase resilience to climate 
change, while also making science useful for the effective 
management of biodiversity and ecosystem services; 
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•  Technical support to implement demonstration cases of 
both ecosystem-based adaptation and best practices ap-
proaches through partnerships, including technical support 
to develop methodologies, tools, and pilot projects, while 
also disseminating knowledge gained, research findings, 
lessons learned and good practices;  

• Establishment of Long-term Ecosystem Monitoring 
Centers in collaboration with local institutions such as the 
“Observatoire du Sahara et Sahel”. 

• Political support to countries and joint agreements at the 
regional level in order to integrate and mainstream ecosys-
tem management approaches (e.g., Ecosystem Based Adap-
tation) into their institutional frameworks. 

In order to more effectively and efficiently support NAGGW, 
such cooperation could be established on the ground thr-
ough the identification of existing niches and gaps, thereby 
contributing to the optimization of the results of the differ-
ent activities that are being conducted by the NAGGW. 
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通过绿色长城倡议在萨赫勒地区防治荒漠化并改善当地生计：以塞内加尔为例 

Salif Diop1，Aliou Guisse2，Claude Sene3，Birane Cisse3，Ndeye Rokhaya Diop4，Sokhna Dié Ka5， 
Amady Gnagna Cisse6，Saly Sambou3，Ousmane Ndiaye2，Adandé Belarmain Fandohan7,8，付  超 8,9， 
王国勤 8,9，王永东 10 

1. 塞内加尔国家科学院，达喀尔 4344 号信箱，塞内加尔； 

2. 塞内加尔谢赫·安达·迪奥普大学 科技学院，达喀尔 5005 号信箱，塞内加尔； 

3. 塞内加尔谢赫·安达·迪奥普大学 水质和水利用博士生院，达喀尔 5005 号信箱，塞内加尔；  

4. 可持续发展与环境工程/I2DE 咨询公司，达喀尔 5346 号信箱，塞内加尔； 

5. 塞内加尔谢赫·安达·迪奥普大学 政治和环境法研究实验室，达喀尔 5005 号信箱，塞内加尔； 

6. 塞内加尔绿色长城国家机构，达喀尔 11000，塞内加尔； 

7. 贝宁国立农业大学林业和木材工程学院 林业、农林业和生物地理研究组，凯图 43 号信箱，贝宁； 

8. 联合国环境规划署国际生态系统管理伙伴计划，北京 100101； 

9. 中国科学院地理科学与资源研究所，北京 100101； 

10. 中国科学院新疆生态与地理研究所，乌鲁木齐 830011 

摘  要：绿色长城倡议的总目标是采取土地可持续管理的可靠实践以及加强和保护自然资源和生产转化系统来防止荒漠扩

张，同时通过多用途活动平台来保证当地社区民众的社会经济发展。本研究描述的相关活动旨在实现如下目标：（1）提供财富；

（2）加强获取基本社会服务；（3）实现向绿色经济的转变，为建设乡村生产中心创造良好条件；（4）实现可持续发展，以减少

贫困和提高粮食安全；（5）增强当地人口的气候变化适应能力。本研究利用的信息来自塞内加尔实施绿色长城倡议相关的众多出

版物和文档，包括科学论文、学位论文、会议纪要和报告等。  
关键词：绿色长城倡议；防止荒漠扩张；气候变化；生态系统功能和服务；生计；萨赫勒地区 


