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1. Situation Analysis

1.1. National Environmental Context 

1.1.1 Geographic situation of the country

Cape Verde is a country consisting of ten islands (Santo Antão, São Vicente, Santa Luzia, São Nicolau, Sal, Boavista, Maio, Santiago, Fogo and Brava) and thirteen islets, located about 450 km off the West African coast, in front of Senegal (Figure 1). 

The islands are volcanic, relatively small in size, dispersed and inserted within a zone of high meteorological dryness. Three of the islands (Sal, Boavista and Maio) are relatively flat, the other ones are mountainous. They occupy, all together, a total immersed surface of 4,033 Km2 and an exclusive economic zone (EEZ) that extends for about 734,000 km2 (Bravo de Laguna, 1985) 

The shoreline is relatively large, about 912,5 km, filled with black and white sand beaches that alternate with rocky scarps.

Figure 1: Cape Verde Islands
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Table nº 1: Shoreline – Cape Verde Islands

	Island or islet
	Shoreline (Km)

	Santo Antão
	125.5 Km

	São Vicente
	75.0 Km

	Santa Luzia
	33.5 Km

	Ilhéu Branco
	8.0 Km

	Ilhéu Raso
	10.0 Km

	São Nicolau
	120.0 Km

	Sal
	85.5 Km

	Boa Vista
	108.0 Km

	Maio
	70.0 Km

	Santiago
	148.0 Km

	Fogo
	80.0 Km

	Brava
	33.0 Km

	Ilhéu Grande
	8.2 Km

	Ilhéu de Cima
	7.8 Km

	Total
	912.5 Km





  Source: J. Andrade – MIT

1.1.2 Natural and Water resources

The Cape Verde shoreline displays great diversity due to the fact that all islands are different one from the other in terms of dimension, morphology, orography and shoreline extension. The archipelago shoreline is estimated at 912.5 km (DGMP, 1998), taking higher values for the larger islands  - Santiago, Santo Antão, Boavista and Fogo. The sharp arrangement of the shoreline, linked to the arrangement of the islands, in the form of a horseshoe oriented towards the west, originates a large number of sheltered coves and bays in the southern part of the islands, while the northern part is rather exposed. 

Volcanic rocks, basalts, calcareous rock, sand, clay, plaster and pozolana are, from among all geological components, those that present the greatest potential as mineral resources for the country. Rainfalls occur mainly between August and September (60 % to 80 %), the amount of rains varying among the islands, as a function of the prevalence of favorable factors such as topography and altitude. The mountainous islands are the wettest, with prominence for Santo Antão (237 mm), Santiago (321 mm), Fogo (495 mm) and Brava (268 mm), while Sal and Boavista islands receive minimum amounts of rain, (60 mm and 68 mm).

1.1.3 Biodiversity

The Archipelago of Cape Verde possesses considerable marine and terrestrial biodiversity. The islands are colonized by animal and plant species, and possess ecosystems that are very exclusive, many of them not being conserved in any other part of the world. In ecological terms, 483 agro-ecological units have been inventoried, defined and characterized, and distributed around 134 distinct plant communities and 45 different climatic zones. 

Agriculture occupies a reduced extension of arable soil (9.6 % of the surface of the country) but represents one of the primary productive sectors of extreme importance in the socio-economic development of the country in terms of food security – essential vegetable and dry land crop production and jobs created within the sector.   Livestock raising is practiced by the great majority of the rural and suburban families. It represents about 25 % of the income of this part of the population and assures an important contribution to food security. 

Fisheries are becoming more and more important in human feeding habits. The per capita fish consumption, estimated on the average in 17 kg/inhabitants/year in last the 10 years, reached 23 kg/ inhabitants in 1999, with an annual average growth rate that surpassed the population growth in 3 %. 

1.1.4 Climatic conditions  

The dry subtropical type climate is characterized by one short rain season (July to October), with rainfall events that can be torrential at times and irregularly distributed in space and time. This is a major factor that accelerates soil erosion. The annual rainfall average is 225 mm, tending to decrease since the 60s of the past century, with negative consequences not only on the conditions of agricultural production but also on water supply (INMG 2003). About 20% of the rainfall water is lost as surface runoff, 13% infiltrates and goes to recharge the aquifers and 67% disappears through evaporation (INMG 2003). 

The climate is tropical arid with an average temperature of 24ºC. The relative humidity of the air is high (between 60 and 70 %) with higher expression in the high altitude zones and in the Leeward slopes, where it can reach 80 %. 

1.2. Vulnerability to Climate Change 

The evaluation processes

Cape Verde has ratified the United Nations Framework Convention on Climatic Changes on 29 March 1995, with implementation starting on 22 June the same year. Cape Verde presented its First Communication as well as its National Strategy and Plan of Action on Climatic Changes in 2000. 

The National Plan of Action for the Environment is already under implementation both at the central and at the decentralized levels and its actions will go significantly to contribute for the mitigation of the climatic change effects at the local, national and global levels. The National Adaptation Plan of Action (NAPA) process is in its initial phase, with elaboration of preliminary studies.  Elaboration of the NAPA II, specifically the Municipal Environment Plans, was a very successful experience, having included the involvement and participation of all actors, namely the government, the non-government and private sector actors. 

1.2.1. Results of vulnerability studies

For Sahelian Africa, where Cape Verde is inserted, an increase in temperature by about 4ºC, and a decrease in rainfall by 20%, in relation to current averages are foreseen in the 2100 horizon. Such changes will endanger public health, will cause transformations in the agro-ecological zones, mainly those along the coast, disturbing crop water regimes and degrading soils, which could cause particular harm to regions that are most vulnerable to the current climatic variations, namely the coastal zones of Cape Verde. 

The adverse impacts projected by IPCC point to several consequences on the natural ecosystems and provide an indication of the vulnerability of capeverdian ecosystems. From among the effects there can be: rise of the sea water level, general reduction in the potential of agricultural production in most islands; reduced water availability in zones where it is already scarce; saline intrusion, loss of biodiversity and habitats, risk of floods, and frequent droughts, among other effects.

A potential change of the climate in Cape Verde would lead to introduction of tropical diseases namely malaria, cholera and blood pressure and pulmonary diseases, besides influencing the work production capacity, which would lead to a reduction in economic growth.

1.2.2. Most affected sectors

According to studies carried by the Directorate General for the Environment, within the framework of PANA II, all the Cape Verde islands are vulnerable to climatic changes, specifically the coastal zones, areas of higher population concentration and socio-economic investments, among which port and airport infrastructures, commerce, tourism and agriculture.

Coastal zones and maritime environment 

About 80% of the Capeverdian population is concentrated in the coastal zones as well as the largest economic investments, namely ports, hotels and industries, are located there. 

The climatic changes and the foreseeable rise of sea water levels will have serious implications on coastal ecosystems as well as on socio-economic activities resulting from human activities in the interface zones between the sea and the land. These changes will cause large human and material losses, in case adaptation measures to those changes are not adopted. 

The bio-economic and geophysical stability is fundamental for the fisheries sector, considered an economic and income-producing activity in most islands. The rise of sea water level will cause destruction of beaches and the natural wharfs for small artisanal fisheries boats, 

The rise of the sea water level may cause the disappearance of the best beaches of the country, bringing huge financial losses since tourism which represents 12% of GNP in 2004. This would lead to the disappearance of most hotels, placing a large percentage of the active population in the ranks of unemployment, increasing the poverty level, thus resulting in drastic consequences, namely hunger and the aggravation of extreme poverty. 

Nature and biodiversity

The alterations in potable water supply in Cape Verde, due to saline water intrusion, will lead to a reduction in agricultural production, limitations in the access to potable water, food insecurity, and the precariousness of the sanitation level and loss of cattle at times.

The rise of sea water level due to climatic changes will cause an increase of saline water intrusion into the coastal agricultural areas, provoking its gradual Stalinization that will consequently have a negative impact on water availability for agriculture, the reduction of agricultural production and the rise of the poverty level.

1.3 Policy, legislative and institutional context

Despite the large amount of legislation approved in the past two decades, the laws are still little diffused and known. It is, therefore, not strange to find the absence of jurisprudence on the application of Environment Law in Cape Verde.

Institutional Context 

The Executive Secretariat for the Environment (SEPA) was created in 1995, which, after extinction in 2002, gave rise to creation of the current Directorate General for the Environment, the central service responsible for coordination of the environmental policies (Decree n.º 56/2005, of 22 March, that approves the organic structure of the Ministry of Environment, Agriculture and Fisheries and defines the attributions in the domain of environment and natural resources). 

At the national level, there is a National Civil Protection Service (SNPC), with representations in all municipalities, whose objectives are to guarantee the security and protection of citizens against natural and/or anthropic originated catastrophes. The attributions of the SNPC are to guide and to co-ordinate civil protection activities at the national level, whose tasks are specifically

· To submit for appreciation of the National Civil Protection Council action proposals to be undertaken in the domains related to the basic civil protection objectives, as well as collaboration mechanisms in order to organize the operational coordination of activities of civil protection agencies and services 

· To promote the elaboration of studies and civil protection plans at the national level,

· To promote preventive actions related to civil protection;

· To provide specialized technical support to other entities responsible for civil protection; 

· To develop cooperation with international civil protection organizations ;

· To promote the survey, forecast and evaluation of the risks of serious accidents, catastrophes or calamities;

· To inventory and to inspect available services, means and resources for civil protection purposes. 

In terms of legislative measures, some legal instruments have been published that regulate the behavior of populations face to the environment and natural resources, thus creating legal conditions for a more consensual position with the sustainable development principles. 

Legislative context

Decree-law nº 2/2002 of 21 January, that establishes the prohibition of sand extraction from dunes, beaches, interior waters, and defines disciplinary norms for such activities, when they are allowed; 

Decree-law nº 3/2003, of 24 February, on the legal regime of the National Protected Areas Network; 

Decree nº 13/2005, of 5 December, that approves adhesion to the Convention on the Conservation of Migratory Species of Wild Animals ; 

Decree nº 40/2003, of 27 October, that establishes the legal regime of the Natural Santa Luzia reserve;

Law nº 48/V/98, of 6 April, on protection of tree and the forest, as well as regulation of forestry related activity; 

Law nº 17/II/87, of 3 August, approving ratification of the United Nations Convention on the Law of the Sea; 

Decree nº 6/97, of 31 March, approves adhesion of Cape Verde to the Vienna Convention for Protection of the Ozone Layer ; 

Decree nº 5/97, of 31 March, approves the adhesion of Cape Verde to the Montreal Protocol on Substances that Deplete the Ozone Layer ; 

Law nº 57/II/86, of 22 June, defines the basic urban planning principles and establishment of the bases of its organization, elaboration and approval; 

1.3.1. Recent history of evolution of the coastal erosion 

The economic and industrial activities concentrated in the coastal zones are of great importance for global economy and, therefore, their vulnerability to the climatic changes becomes preoccupying and their mitigation and/or adaptation become an urgent necessity (SOARES, F.S.E). 

According to SOARES, F. S. E., it is estimated that about 80% of the capeverdian population is concentrated in the coastal zones. 

One of the disturbing coastal erosion factors has to do with the disorganized occupation of the shoreline. Shorelines have been greatly searched in Cape Verde for establishment of tourist complexes, often disturbing the normal functioning of ecosystems, causing dysfunctions in the ecological corridors, fragmentation of natural systems, with negative impacts on the feeding of sand to beaches, etc. These are the cases of tourist complexes in the islands of Boa Vista and Sal. 

2.  Site Identification

2.1 Process followed

After a study carried out at the national level, in which different parts of coastal zones have been analyzed in terms of average sea water level as well as maximum tide amplitudes, zones of great socio-economic importance and the extent that climate change could affect them in the short and medium terms, the following two islands were chosen as hot spots:

· Santo Antão Island
· Maio Island
2.2. Description of selected sites

2.2.1 Santo Antão Island

Santo Antão Island is the least cut out in the country, with a dimension of about 43 km, in the NE-SW direction, and a width that varies between 20 and 26 km. 

Almost all coastal zones of the island are scarped, made up of hard basaltic rocks and rolled rocks. 

The most vulnerable zones are: Porto Novo, Vila das Pombas – Porto do Paul, Baia de Janela, Baia de Monte Trigo, Ponta de Sol and Cruzinha.

Vila das Pombas – Paul Port : the strong pressure of the waves causes Erosion during some months of the year, with a very strong erosive trend due to the action of waves. It tends to increase gradually, placing several commercial houses, infrastructures and leisure spaces constructed along the coast under risk.

The town shoreline is considered to be a "hot spot”, demanding urgent conservation due to the presence of endangered endemic species in the region.

2.2.2. Maio Island

Maio Island is part of the Leeward group of the archipelago of Cape Verde and it is southernmost of the group of flat islands situated in the eastern part of the Country. It has an elliptical form, whose longer axe is oriented in the North-South direction along the 23º 10’ meridians. It has a surface area of 275 Km2, representing 6.8 % of the national territory. It is about 24.5 km long and 16 km wide. The maximum altitude is 437 m. 

Maio Island, as well as the others in the archipelago, is located along a band of arid and semi-arid climate, separating the hot from the temperate zone, limited between the Atlantic North high subtropical pressure center and the Inter Tropical Convergence line, where the trade winds become predominant. It is the oscillation of the latter that favors rainfall in the islands. 

Livestock production and salt extraction were, for a long time, the main economic activities of the population of the island. As time went by, due to a change in the route of the merchandise transport ships, production of salt became insignificant. Livestock production started declining in the sixties, due to successive droughts, emigration started to become the most important economic sector.

Currently, fishing, livestock production, agriculture and forest exploration are the most important economic activities.

This is the case where the greatest climate alterations have been produced, with considerable advance of seawater towards the interior, a situation that can have serious consequences. The seawaters are advancing at an accelerated rate and several points situated in the riverbeds have already been abandoned due to salt water intrusion.

The Rª da Lagoa is one of the most important agricultural zones of the island, with some water potential, even along the coastal zones. This lagoon constitutes the most vulnerable zone of the island. 

The advance of seawaters that has been taking place into the interior of agricultural lands has been posing serious problems for the economy of the island and for the tens of families who live exclusively off this land.

Fig.3: Maio Island
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According to the 2000 Census, the resident population in Maio Island is 6,740 inhabitants, being 3,590 (53%) male and 3,150 (47%) female. The rural population of the island is about 4,076 inhabitants. The average population density is 24.1 inhabitants per km2. 

According to Veiga and Almada (1998), Maio Island is, after Boavista, the second island in the country in terms of continental platform, including an important concentration of several sea species, due to the direct influence of waters from the Canaries Current, rich in phytoplankton, contributing to the enrichment of the sea fauna and flora around the island.

Ribeira da Lagoa

It is one of the most important agricultural zones of the island. However, in the past years, due to seawater intrusion at a much-accelerated rate, the fields are no longer being cultivated. The wells located in that zone have also been abandoned due to their high salt content. 

The Ribeira de Lagoa is a risk zone that may endanger the main economic activity of the island.

Major trends of climatic changes in the coastal areas 

There are no studies in Cape Verde on detection of reactions to climatic changes on the basis of animal or plant species. A system of indicators also does not exist.

According to the 2000 Census, the resident population of Cape Verde was 434,812 in 2000, and the projection for the next 20 years is 623,524.  From the environment point of view, as it has already been said, the amount of emitted greenhouse effect gases, based on 1990 data, is not significant, that is, 634.74 kg CO2/inhab/year. 

3. Adaptive Capacity Assessment

Although lacking deep studies, the oscillation of the coast line (withdrawal or advance into the sea) has been slowly taking place, allowing for the adaptation of certain animal and plant species to the alterations of environmental factors, sometimes through migration phenomena, other times by self adaptation to the new edapho-climatic conditions. According to NICK BROOKS et W. NELL ADGER, the migration capacity of species depends on available spaces and the way in which the changes take place, that is, gradually or fast, as well as on the growth rate of fauna and flora. 

Table nº 2 – Analysis of the adaptation capacities of human systems at the local level

	Issues
	Responses
	Constraints (examples)

	The local actors had been informed of risks and causes of risks 
	No
	Inexistence of a specific programme for the effect

 

	The local actors are ready to make behavior changes
	Yes
	Lack of information on the risks and impacts of climatic changes

 

	Local actors are ready to change their activities


	Yes
	Lack of alternatives to the current activities

	Local actors are ready to abandon their lands
	Yes, if they are properly compensated
	Lack of information and sensitization sessions and alternatives

 

	Do local actors possess coordination / information exchange structures ? 


	No
	Dispersion over the islands 

	Is there an efficient solidarity network ?


	No
	Although there is a national civil protection service, its establishment at the national level is lacking

	Are there examples of cases where communities successfully faced shoreline changes ?


	There are no data. There are isolated examples of defense of economic and patrimonial interests


	

	Others
	
	


4. Project Strategy

4.1.   Project Rationale 

Cape Verde is constituted of small islands naturally vulnerable to effects linked to climate change such as sea level rise.  Hydrodynamic actions associated with the geographical nature of the islands’ coasts mean that the country is already highly vulnerable to all ill effects of climate change and incontrollable anthropogenic pressure.  Nevertheless, the flattest islands, Sal, Boavista and Maio, have a low altitude as compared with the sea level, and their geographical locations to the east of the archipelago, are considered to be the most vulnerable.  It is estimated that around 80% of the population live in large towns concentrated in the coastal areas. 

Apart for the natural causes that play their part in the process of coastal erosion, anthropogenic causes such as the extraction of sand, the construction of tourist infrastructure and pollution linked to miscellaneous waste disposal contribute and worsen shoreline erosion in Cape Verde.  These combined actions have contributed to the destruction of the protection of natural barriers and of beaches with disastrous consequences on the environmental equilibrium of coastal ecosystems.  One of the direct consequences seen in the coastal areas of certain islands is a reduction in the “interface” margin between the sea and the land, and the salinity of estuaries, aquifers, wells and agricultural areas which contributes to a reduction of production capacity of these areas.

On Maio Island, in the region of Lagoa, in a selected hot-spot site, the intrusion of salt water in the cultured fields is a real threat, and therefore we must select logical and adaptive measures in order to contribute to the reduction of the acceleration of the negative impacts of the process of erosion.

In the islands identified in the section referring to priority islands the level of degradation is such that a rise in average sea level could put in danger most of the economic development infrastructure situated in the coastal areas of these islands (prestige hotels, airport facilities, fishing etc.)

Despite the fact that all the islands can be considered to be vulnerable, this vulnerability varies from one island to the next.  Actions and measures of adaptation will be implemented in the most deteriorated and eroded sites aiming at diminishing the problems of the negative impacts of climate change.

Thus, to overcome the problems related to coastal erosion and reduce the impacts of climate change in the coastal areas of Cape Verde, the project envisages actions in response to the sea level rise, primarily, in the worst effected coastal areas, the islands of Maio, Brava and Santo Antão, in order to reduce the vulnerability of populations and structures in these localities.
Adaptation measures to be implemented in the framework of this project must integrate all direct and indirect technical protection actions focused on the most deteriorated sites, necessitating urgent intervention, and allowing them to respond to the negative consequences of climate change, notably, sea level rise.  The adaptive actions to be undertaken will contribute to the re-stabilisation of degraded coastal areas, and the equalisation of its ecosystem favouring, amongst other things, the valorisation of sites from a tourist and environmental point of view.

The envisaged outcomes, such as the restoration of beaches, the protection of infrastructures situated near the coastline, the regeneration of salinized parcels of land, the re-equalisation of the coastal marine equilibrium, are in direct relation with the strategies and policies of the economic development of the country, for sectors such as tourism, the environment and agriculture.

Starting from the pilot sites, the positive results obtained within the framework of the project will be applied in on a larger scale at the national and regional level. 

4.2. Project Objective, Outcomes and Outputs

The objective of the project is to adopt adaptation measures aiming at the reduction of the size and scale of the potential impacts of climate and coastal change in the Cape Verde Islands through technical and technological actions in the framework of Integrated Coastal Area Management.

To reach this goal, we must carry out direct and indirect technical interventions in the degraded sensitive areas, where the consequences of sea level rise could be disastrous.  The type of actions to undertake must be associated to ‘soft’ protection measures in order to support the natural resilience of coastal areas. 

4.2.1 City of Porto Novo (Porto Novo Municipality Coastal Zone – Santo Antão Island)

Characterization of the City of Porto Novo – hot spot

The City of Porto Novo is located in the municipality that bears the same name, situated south of Santo Antão Island. This municipality is the largest in the island with a total area of 557 km², corresponding to 2/3 (67%) of the surface of the island. The City of Porto Novo is situated in the southwest part of the Island, with longitude 25º 22' 30' W. gr. and latitude 17º 1' North. It concentrates the largest population center of the municipality with more than 8,000 inhabitants. 

It is situated in a cove bordered by the Tarrafinho Tip and Praia Escurralete at northeast. It is characterized by mountains and plateaus removed of all vegetation. The entire extension of the coastal zone is constituted by rolling rocks and thick basaltic sands. The commercial dynamics of the Santo Antão island, as well as its economic and social development, are necessarily linked to the activities of the commercial wharf, which represents the only port of entry and exit of Santo Antão island, both for passengers and merchandises. 

Fishing is still very much artisanal and has evolved very little along the years, being limited to the coastal zones, up to 2 miles off the coastline. Devices such as lines and nets, small open boats, measuring between 4.5 and 6 m long, are used with either diesel motors or oars. The annual average fish capture is about 300 tons.

Given the privileged geo-strategical position of the City and Municipality of Porto Novo in relation to the other municipalities in the island and in relation to the island of Sao Vicente, commerce and the public, private, cooperative and informal sectors represent sectors of great importance. 

The industry sector is gaining greater and greater importance not only at the regional but also at the entire country levels. It possesses the only cement factory in the country, important hotel industry along the coast and the only cheese and pork processing industrial units of the country.

The beaches in the city of Porto Novo have practically disappeared today; this is causing great economic and social losses, placing its 8,000 inhabitants in permanent risk. This has been due to the accelerated coastal erosion and degradation of beaches, which has been aggravating year after year, and is a result of climate change and collection and extraction of sand in beaches. Besides, these problems are causing a negative impact on biodiversity, reducing space for the practice of leisure activities in beaches and for dragging fishing boats.  An intervention in this coastal zone is urgent. 

Activities - area of intervention
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a) Training activities for the population in sensitization, information, education and communication on coastal zones

b) Construction of an adherent longitudinal shoreline population in risk protection wall of about 2,150 m for defence of the
population in risk

c) Construction of seawalls along the most critical points 

d) Construction of a fishing wharf  

e) Elaboration of a special plan for the coastal zone

4.2.2 Vila das Pombas  - hot spot in the coastal zone of the municipality of Paul - Santo Antão island 

Characterization of Vila das Pombas 

A hot spot of the municipality of Paul, it is situated in the northeast coast of Santo Antão island, between Pouso das Pombas and Ponta de Saudade. 

The total area of the municipality is 54,3 km2 and the distance of Vila das Pombas (hot spot) to the sea is zero since they are in permanent contact (see photo)
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According to the 2000 Census, the resident population in the municipality is 8,383 inhabitants, of which 4,538 are men and 3,845 are women. Of this total, 1,796 live in Vila das Pombas  - Hot spot. 

It’s worth mentioning that Vila das Pombas is situated in the maritime edge sheltering about 90% of the economic activities of the municipality, the majority of social and economic infrastructures, the local Government services, industries and considerable agricultural areas. 

The volcanic origin of Santo Antão and the extremely scarped orography of the island, mainly in the North and Northeast areas where the municipality of Paul is located, display the entire geologic wealth of the municipality, which, until this date, is limited to large amounts of basalt, phonolitic formations, piroclasts, gravel, riverbed and ocean sands. 

The soils of the Vila das Pombas coastal edge are alluvia, with good depth and good structure and texture, arranged in terraces for agricultural irrigation purposes. The remaining soils are rocky formations with little or no silvo-pastoral potential. The loss of soils takes a bigger dimension due to the orographic configuration that favors water erosion, dragging directly the solid material to the sea.

The Paul coastal edge presents great diversity in terms of dimension, morphology, orography and extension. The shoreline that extends from Ponta da Tumba to Ponta da Saudade is estimated to be about 7 km long, is rugged and sufficiently sharp, originating some coves and small bays, filled with black sand and pebble beaches that alternate with scarps.

The climate change, the ascent of the sea water level due the coastal erosion, the proximity of housing to the sea, the construction of roads without taking into account the elaboration of environment impact studies (EIS), the collection of sand, had as consequence the alteration of the dynamics of the currents, placing human lives under high risk and vulnerability situations and breaking the structure of the socio-economic tissue. 

The trend is for the disappearance of the Vila das Pombas maritime edge or of the entire hot spot zone, in case urgent and short-term measures are not taken to attenuate the situation of accelerated erosion (about 2m/year) and ascent of the sea water level. 

Activities
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a) Construction of a 1,650 meter long protection wall along the coastal edge, associated to the seawall and properly integrated within the Paul Urban Plan. The wall is to be built between the Pouso das Pombas and the port of Paul, and to be complemented with a basic sanitation and floodwater draining programme. It should also be integrated within the road construction programme, followed up with specific measures for safeguarding the coastal dynamics (the protection wall infrastructure is to be constituted by a monolite base and raised with hardened masonry of rock, cyclopic concrete, topped with masonry and cement mortar. The wall will be the hydraulic type so as to allow for hydrostatic decompression at times of intense rains and, as it is evident, in the permanent presence of sea water ; 

b) Constitution of Pluridisciplinary and Multidisciplinary groups as well as their training in IEC techniques for Basic 

Sanitation and Environment Protection (these groups will function as contact poles in the participatory approach involving the local communities from design, execution and monitoring of projects);

d) Flood correction works along the coastal zone, since a correction and treatment project already exists.

e) Construction of a bridge linking the town to lower Paul (these two localities become isolated during the rain season due to torrential floods); 

f) Elaboration of a specific Contingency Plan, as well as the sensitization of the public in matters related to collective risks).

 A 

a 
4.2.3 Ribeira de Lagoa (Maio island coastal zone)
Characterization of Ribeira de Lagoa

Ribeira de Lagoa is situated in the southern part of Maio island, 8 km away from the town of  Porto Inglês. It is part of the Leeward group of islands and it is the southernmost of the group of flat islands situated in the eastern part of the country. It has an elliptical shape, with the longer axis oriented in the North-South direction along the meridian 23º 10'. It has a surface area of 275 km2, representing 6.8 % of the national territory. It is about 24.5 km long and 16 km wide.  

Fine materials, appropriate for agricultural uses have been accumulating for years in the estuary of Ribeira de Lagoa. Until very recent times, these areas constituted the best irrigated land in the island, having given origin in the decades of the 80s to the so called “Lagoa Grogue”.

Today, however, those soils are no longer fit for irrigated agriculture due to accelerated saline intrusion (caused by the oscillation of the ocean waves), to the deficient monitoring of well water used for consumption and irrigation and to insufficient soil and water conservation works. The wells that are situated in this zone have also already been abandoned since they contain saline water. 

The Natural Barreiro and Figueira Park, located in the south of the Island, was created in 2001, having integrated the Ribeira de Lagoa (from its river mouth), and the tributaries of Barreiro,  Figueira Horta,  Chico Vaz, Fonte Riba and others tributaries (See map in Annex I).

The Ribeira de Lagoa is encased in ancient clay platforms, made up of clay and basaltic sands found in this southern part of the island. The central axle of this protecting space is the Ribeira, the most important of the island both as far as size and as far as the clay depth are concerned. As it is frequent in many ribeiras of the archipelago, there exists a saline water lagoon at the mouth of Ribeira de Lagoa, due to entrance of the seawater during oscillation of the tides. 

The creation of a Natural Park of these characteristics has as objective to conciliate the conservation of the existing natural values and to harness the socio-economic development of the local communities, in accordance with the principles of sustainable development.

Activities
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d) Construction of soil and water conservation mechanical structures (retention levees, terraces, walls, in the ribeiras of Chico Vaz, Figueira Capado, aiming at reducing pluvial water velocity, provoking its infiltration and recharging the freatic sheet); 

e) Plantation of species suitable to the local edaphoclimatic conditions, namely coconut palm (Coccus nocifera), date tree (Phoenix dactiligraphe), tarafe (Tamarix spp), acácia martins (Parkinsonea aculeata), in replacement of american acacia (Prosopis juliflora); 

f) Training of the local communities in the areas of environment education, planning and environment management, water management, use and management of pesticides, soil and water conservation techniques.

4.2.4. Town of Furna

Characterization of the town of Furna

The town of Furna is situated in Brava Island, which covers a total surface area of 64 km2, is the smallest inhabited island of the archipelago and the westernmost of the Leeward group. 

Basaltic rocks are predominant in Brava island, supplying a great variety of rocks for construction and landscaping. There is a large amount of geologic sand and gravel formations, which are used in civil construction since ocean sand is rare or almost inexistent. Basaltic rocks of diverse varieties and tonalities and great malleability, gravel and sand geologic formations, clay and whitewash the main geologic resources.

According to the 2000 census, Brava Island has a resident population of 6,792 inhabitants, of which 3,431 are women and 3,361 are men.

The main existing local economic activities are fisheries and agriculture. Fisheries represent a highly important sector for the socio-economic development of Brava Island, not only for its contribution to food security of the population, but also for the creation of jobs. The sector is characterized by an artisanal type system of exploration. 

The town of Furna, with 734 inhabitants, of which 349 men and 385 women, is located in a small shell-shaped bay. The coastal zone that surrounds the bay of Furna is constituted by high percentage fine landfill materials, protected by a rock retention wall built on top of the mountain. A considerable section of the seawall has already been destroyed, presenting large holes in its interior and facilitating the advance of sea waters and the consequent destruction of the existing infrastructures.

Under the current conditions, a rise of the average sea water level will endanger the entire town of Furna, the artisanal fishing boat wharf, the road that leads to the current port, the Customs building,  the FOPESCA building, as well as about ten houses built along the avenue close to the ocean. Besides, there still exists the port and the wharf that constitute the major development poles of the island.

Activities

a) Construction of an adherent longitudinal wall for protection of the shoreline and defense of the population in risk;

b) Training activities for the population in sensitization, information, education and communication on coastal zones; 

c) Construction of seawalls along the most critical points; 

d) Elaboration of a special plan for the coastal zone; 

e) Elaboration of a specific Contingency Plan as well as sensitization of the public in matters related to collective risks;

4.3 Project Indicators, Risks and Assumptions  

Risks of failure of key assumptions 

The choice of adaptation measures to be implemented in the sensitive areas must take in consideration the outcomes of local adaptation strategies in order to allow the success of the following actions.

The initial outcomes of the adaptation actions implemented in the framework of the project must encourage and motivate decision makers and local populations to become interested in sustainable management of the coastal zone.

4.4  Expected global benefits 

The coastal areas of Cape Verde are naturally vulnerable to all effects related to climate change such as the rise in sea level.  Hydrodynamic factors, the natural geology of the islands and human-induced pressure in these areas increase the coastal erosion process leaving the country more and more vulnerable to climate change.

In certain locations there is an environmental disequilibrium due to the destruction and disappearance of natural coastal protection.  One of the direct consequences seen in certain coastal areas is the disappearance of beaches that act as an ‘interface’ between the land and sea.  This situation has led to a loss of coastal biodiversity, soil richness, and ground water and agricultural land salinity, amongst others. Production capacity has been negatively impacted in these areas, where rainfall has been too scarce to maintain the hydrostatic equilibrium of the coast.

In certain islands, soils located in the shoals show a considerable rate of salinity with negative consequences for the agricultural production.  This problem of saline intrusion is already been well known to the farmers of these areas, as in certain islands it can reach up to 200 meters from the coastline.  In the estuaries of certain hydrographic basins the area of land able to be irrigated, and hence cultivated, has been considerably reduced by of the salinisation of the soil and wells.

The adaptation measures to be implemented in the framework of this project aim to help the littoral and coastal areas regain their stability and equilibrium, and valorise the sites from a socio-economic point of view, and in so doing aid in the reduction of poverty.

The global effects of the project will be defined and evaluated quantitatively and qualitatively in terms of the advantages coming directly from these adaptation actions developed in the sensitive coastal areas, considered as being the hot spots.  The parameters used for the assessment will be specified according to: the length of the littoral regenerated and incorporated in the project, the number of hectares regenerated, the number of beaches re-nourished, the number of stakeholders integrated in coastal management, the number of wells rehabilitated, the level of local participation, the frequency of tourists on the rehabilitated beaches, the biodiversity equilibrium etc.   The assessment of the intervention results in the short, medium and long term will contribute in an efficient manner to the socio-economic development of the country.  In the global context the project should play a part in the alleviation of the effects of climate change in the framework of sustainable development.

4.5 Expected national and local benefits 

The coastal areas taken as a whole are strategically important and play a capital role in the socio-economic development at a local and national level.  Tourism is a rapidly expanding activity in Cape Verde and plays an important role in the economy of the country, making up, in 2004, of 12% of GNP.  In Cape Verde the most popular type of tourism are beach holidays.  Therefore, the actions at the origin of the deterioration of soil, the pollution of the littoral, the deterioration of coastal landscape, the loss of biodiversity, the accumulation of waste in the sands, and sand extraction from the beaches should be outlawed, as they are likely to reduce lucrative tourism.

All activities to be undertaken in the coastal area must be integrated in order to guarantee the sustainability of the environmental system, in the framework of the sustainable socio-economic development of the country.

4.6 Country ownership
There have been undeniable advances in the environment sphere in Cape Verde, specifically in technical, political and legal instruments, and in environment policy. Quantitative steps have been taken in the past 15 years, especially in consolidating a practical and theoretical viewpoint which sees the environment in a systematic and integrated way. 

Cape Verde ratified the United Nations Framework Convention on Climate Change on 29 March 1995, and began its implementation on 22 June the same year.  As a Contracting Party to the Convention, Cape Verde has committed itself to the creation of a National Communication to the Conference of the Parties (COP). 

Cape Verde presented its First National Communication as well as its National Strategy and Plan of Action on Climate Change in 2000. The diverse studies carried out by the different sectors on GEE inventories, vulnerability analysis, adaptation and mitigation, were taken into account.

The National Strategy and Plan of Action on Climate Change sets out the options and strategies for  intervention and presents a plan of action with projects on adaptation to, and mitigation of, climate change impacts in Cape Verde. 

Several thematic studies carried out, namely the study on vulnerability of the coastal zones faced with sea level rise, have served as a basis for launching a participatory process of elaboration of the National Adaptation Plan of Action on Climate Change of Cape Verde.

The National Action Plan for the Environment was also carried out in this framework. It is already being implemented both at the central and at the decentralized levels and its actions will significantly contribute to contribute to the reduction of climate change effects at the local, national and global levels. Within this framework, the Strategic Growth and Poverty Reduction Programme is also in the implementation phase, contributing to the creation of alternative environment protection activities. 

The National Adaptation Plan of Action (NAPA) process is in its initial phase. The NAPA needs to go through a phase of research activities, since climate alteration issues must be understood from the viewpoint of mitigation of GEE emissions as well in terms of research on climate changes. There is little research at the national level presently.

The creation of the NAPA II, specifically the Municipal Environment Plans, involved the participation of all main stakeholders, namely government, non-governmental organizations and private sector stakeholders. These are sine qua non conditions for success of the NAPA process. 

Therefore, the NAPA elaboration and implementation process must be based on a similar participatory approach so that it may respond to the aspirations of all stakeholders both at central and decentralized levels. 

4.7 Linkages with UNDP Country Programme

In order to support the country in its development, the Agencies intending to contribute to the improvement of sustainable management of natural and environmental resources should include the local population and the institutions as stakeholders in the sustainable management of the environment.

The Agencies are organized around the following sub-components: a) capacity development for the management of natural resources; b) implementation of the main international conventions relating to environmental protection; c) prevention of, and response to, natural catastrophes.  These actions must contribute to the achievement of the following outcomes : a) national institutions apply the strategic and legal framework as well as the environmental management and follow up mechanisms primarily supported by the recommendations of international conventions, national legislations of NAPA II ; b) populations are implicated in the preservation and management of natural resources that are part of the national heritage and sources of economic development ; c) national institutions and civil society assure preventive management and the response to disasters or catastrophes.

ANNEXES :

ANNEX 1 :

SITE IDENTIFICATION FILE - Nº1

1. Site name :  Vila das Pombas – Porto do Paul

2. Administrative Region and position (coordinates): Municipality of Paul, located in the northeast coast of Santo Antão island, between Ponta da Tumba (latitude 17° 07 ' N, Longitude 24° 58'W) and Ponta de Saudade (Lat. 17° 10'N, Long.25° 01'W).

3. Surface (km2) and/or distance from the coast (km): In permanent contact with the ocean

4. Importance of coastal erosion: High

5. Transfrontier characteristics – indicate whether the site extends to other neighboring countries and to what extent the neighboring zones affect and are affected by the site.

6. Site characteristics

6a. Natural conditions: Soils are alluvial in the municipality of Paul, with good depth, structure and texture (Cova and Fajã de Janela).  Soils from Paul, Janela and Ribeira do Penedo have been terraced and agriculture is done under irrigated conditions. Rocky soils are abundant in the remaining part of the municipality, with little to no silvo-pastoral use. Soil loss takes a larger dimension due to the favorable orographic configuration of the land that promotes water erosion and carries the solid materials directly to the sea, mainly from the valleys.

A very accentuated relief with few coves and beaches characterizes the coastal line of Paul. 

The volcanic origin of Santo Antão and its extremely accentuated orography, mainly in the North and Northeast parts of the island, where the municipality of Paul is located, display the entire geological richness of the municipality that, until this date, is limited to large amounts of basalt, phonolitic formations, pyroclasts, gravel, riverbed and beach sand.

6b. Agglomerations, cities, and towns existing in the site: according to the 2000 Census, the resident population of the municipality is 8,383 inhabitants, of which 4,538 are men and 3,845 are women. Of this total, 1,796 live in the urban area, Vila das Pombas, of which 843 women, and 6,587 live in the rural area, of which 3,002 are women.

6c: Major economic activities existing in the site: Agriculture and fisheries. 

The potentialities in water resources of the municipality, under the point of view of underground water, are estimated in about 4,200,000 m3 (technically explorable resource in an average year), with the irrigated surface estimated in 243 ha. Agriculture is predominantly dominated by sugar cane monoculture in the municipality of Paul, occupying over 2/3 of the entire irrigated area of the municipality.

Agriculture in the high zones is the subsistence type (maize, beans, sweet potato) and semi-commercial in the interior of the valleys (sugar cane, bananas, tubers and vegetables). 

The fisheries sector presents a relative impact in Paul and is characterized by a mixed artisanal and semi-industrial system, even though more people are involved in artisanal fishing. Most fishing products are destined to the domestic market and only a small part is destined to other markets outside the municipality.

6d: Which are the main actors intervening in the site :  a varied number of actors intervene in the town of Paul : the City council, Delegation of the Ministry of Environment, Agriculture and Fisheries, decentralized Government services, Community base associations, etc. 

6e : Are there large planned projects that will be able to affect the site? 

No
7. Is there any biodiversity in the site? 

The site has considerable terrestrial biodiversity, confirmed by the fact that the island and the municipality harbor the highest number of endemic plants of Cape Verde, with 50 taxes of endemism, representing 70% of the country’s total. Besides, 8 taxes of endemics are municipality and island specific. The indigenous fauna of Paul is not an exception to Cape Verde’s fauna, and includes clams, arthropods, fish (large pelagic, small pelagic and demersal fish), reptiles and birds. Marine biodiversity is characterized by a large biological diversity consisting of marine invertebrates (squids, octopuses and dog-whelk), crustaceans (green, brown, rock and pink lobster, the latter an endemic high depth species), reptiles (sea turtles) diverse fish and sharks (dogfish, blue, cat and tiger). 

8. Other existing problems in the site 

-          A reduction of rainfall in the last two decades in the order of 50% in relation to the preceding decades 

-          Great anthropic pressure over the sparce pedologic resources, reflected in a high population density (147 habitantes/Km2) taking into account the availability of natural resources 

-          Chemical pollution of soils, resulting from the use of pesticides, chemical fertilizers and industrial residues in the primary sector

-          Conflict over soil use for several activities (agriculture, forestry, livestock raising, industry, urban expansion, infrastructures 

-          Soil pollution, due to the disposal of residues originated from the production of rum into riverbed streams, and consequent reduction of quality of irrigation water 

-          Utilization of explosives in fishing 

-          Capture of endangered species (turtles) 

-          Utilization of compressors in underwater fishing 

-          Great pressure over inert materials, namely quarries, sand from riverbeds and beaches, gravel (cracked stone ) 

-          Absence of a Shoreline Management and Occupation Plan, even if it is a partial one, others

9. Site value:

	Site value:
	Site
	National
	Regional/global

	According to the environmental point of view


	
	The municipality harbors the highest number of endemic plants in Cape Verde, with 50 taxes of endemism, representing 70% of the country’s total; 8 of these endemic taxes are municipality and island specific 
	

	According to the socio-economic point of view


	High unemployment rate, especially among youth and women.


	
	


10. References (publications, reports) and/or available database.

Environmental Municipal Plan, Santo Antão Development Plan, Diagnostic and Strategies – Paul Municipality.

 ANNEX 2

SITE IDENTIFICATION FILE - Nº2

1. Site name:  Ribeira da Lagoa

It is one of the most important agricultural zones of Maio Island, but lately, due to the advance of seawaters at an accelerated rate, the land is no longer being cultivated. The wells situated in this zone have already been abandoned because they contain saline water. It is a risk zone that will endanger the major economic activity of the island. 

2. Administrative region and position (coordinates): Lagoa Bay is located in Maio Island and is part of the Leeward group of islands; it is the southernmost of the group of flat islands situated in the eastern part of the country. It has elliptical form, with its longer axis oriented in the North-South direction along the 23º 10' meridian. It has a surface area of 275 Km2, representing 6.8 % of the national territory. It is about 24.5 km long and 16 km wide.

3. Surface (km2) and/or distance from the coast (km): Within the coastal zone.

4. Importance of coastal erosion: Medium

5. Transfrontier characteristics – indicate whether the site extends to other neighboring countries and to what extent the neighboring zones affect and are affected by the site.

6. Site characteristics

6a. Natural conditions: Maio island presents a soft relief and large flat areas sprinkled with volcanic cones. On the basis of Diniz and Matos’ agro-ecological zoning chart (1998), it can be observed that the lithologic materials that arise from the soil and are more directly related to soil genesis and their evolution in Maio Island are essentially of sedimentary and eruptive origin. 

Calcareous rocks and calcarenites, besides the occurrence of marls, clays, conglomerates and dunes that closely resemble the coastal and sub-coastal planes that surround the island, essentially constitute the sedimentary formations. 

The eruptive formations are constituted by phaneritic rocks (intrusive mass and seams) and aphanytic rocks (seams and lava mantles).

6b. Agglomerations, cities and towns existing in the site: Town of Maio

According to the 2000 Census, the resident population of Maio Island is 6,740 inhabitants, being 3,590 (53%) male and 3,150 (47%) female. The rural population of the island is about 4,076 inhabitants. The

average population density is of 24.1 inhabitants per km [image: image5.wmf]2

. 

6c: Major economic activities existing in the site: fisheries, livestock raising, agriculture and forestry exploration are the most important economic activities 

6d: Which are the main actors intervening in the site: The City council, Delegation of the Ministry of Environment, Agriculture and Fisheries, decentralized Government Services, NGOs, Community based associations, etc. 

6e : Are there large planned projects that will be able to affect the site? 

No

7. Is there any biodiversity in the site? 

The flora of the island is basically made up of species adapted to dryness or extreme dryness conditions (xerophytes and grassy species) and adapted to water scarcity. These species are predominantly found in the saline areas of Morrinho. 

Maio is the second island of the country in terms of continental platform, including an important concentration of several marine species, due to the direct influences of the Canary Current waters, rich in phytoplankton, which contribute to the enrichment of the marine fauna and flora around the island. 

8. Other existing problems in the site 

- Unprotected solid residue disposal sites

- Inexistence of a sewage network and consequent residual water disposal into the streets 

- Deficient supply of drinking water 

- Non-definition of soil utilization as a function of its vocation and uncontrolled urbanization 

- Insufficiency of rainwater retention structures

- Uncontrolled digging of wells 

- Uncontrolled collection of inert materials and physical degradation of soils 

- Catching of threatened species - turtles

9. Site value

	Site value:
	Site
	National
	Regional/global

	According to the environmental point of view


	
	- Richness of the marine and terrestrial patrimony

- Continental platform 
	

	According to the socio-economic point of view


	- Salt mines


	Tourist hotel infrastructures
	


10. References (publications, reports) and/or available database.

Environmental Municipal Plan. 

ANNEX 3

Santo Antão – criteria and categories

	
	Criteria
	Category

	1
	Importance of coastal erosion
	3 – high (> 2 m per year)



	2
	Value in terms of biodiversity 
	3 – medium



	3
	Population under risk
	2 –1,000 to 100,000 



	4
	Economic value under risk 
	3 – important

 

	5
	Vulnerability to climatic changes
	3 – important



	6
	The role of resources on the way of life of local communities
	3- important (>50%) 



	7
	The role of resources on the national economy
	3- important (>50%) 

 

	8
	Government priority
	3 – important




ANNEX 4 :

Maio – criteria and categories

	
	Criteria


	Category

	1
	Importance of coastal erosion
	3 – high  (> 2 m per year)



	2
	Value in terms of biodiversity 
	3 – important



	3
	Population under risk
	2 –1,000 to 100,000 



	4
	Economic value under risk 
	2 – medium



	5
	Vulnerability to climatic changes
	3 – important



	6
	The role of the resources in the way of life of local communities
	3 - important (>50%) 



	7
	The role of resources in the national economy
	2 –medium (30-50%) 

	8
	Government priority
	3 – important
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1. Situation Analysis

1.1 National Environmental Context

Gambia is located between latitude 13 and 14 degrees north and longitude13 and 17 degrees west. It has an area of 11,300km2, bounded on all sides, except to the West, by the Republic of Senegal. It is bordered to the West by the Atlantic Ocean. The country is divided into almost two equal strips of land, north and south, by the River Gambia that occupies 1,300km2 (about 12%) of the size of the country. The country is widest along its border with the Atlantic measuring 80km from its southernmost border at the mouth of River Allahein to its northernmost border at the Buniadu Point, narrowing down as you move east. The terrain is generally low-lying and dominated by the River in floodplains and mudflats that rise into low hills, with over 78% of the country (Atlas of The Gambia, 2004) below 20m.

The climate on the other hand is generally tropical and defined by two distinct seasons – dry and rainy seasons. The dry season is longer at seven months of the year, the weather influenced by the north easterly winds from the Sahara desert. Dry season temperatures generally vary between 21°C and 27°C, and relative humidity between 30% and 60%. The rainy season runs June-October; mean annual rainfall ranges between 1000mm in the southwest to less than 800mm in the northeast. The natural vegetation is mainly savanna woodland, with guinea-savanna dominant in the West that fades into the Sudan-savanna and agricultural lands moving east of the country. Agriculture engages over 70% of the population, constituting 36.3% of the GDP (CSD, 20034). Other major contributors to GDP are Trade (groundnut and other goods) 8%, public administration 9.8% and tourism 5%. Currently there are no explored and commercially viable mineral resources; the country depending largely on agriculture and the water resources of the River Gambia, the latter mainly for irrigation of rice fields.

1.2 Vulnerability to Climate Change

1.2.1 Assessment Process:

Accordingly to information available in country, the only vulnerability to climate change studies in the coastal zone of the Gambia was one conducted by Jallow et al., (1996). The data collected, and used for the analysis, included a video recording of the coastline, aerial photography, topographic, bathymetric, geological maps of coast. For ease of analysis, the coastline was delineated into geomorphological units based on biophysical and economic attributes. For each unit, future erosion rates and total land loss due to sea level rise, among others, were determined. Sea level rise scenarios considered were 0.2m, 0.5m and 1.0m per century. The study finally proposed response strategies for implementation.

1.2.2 Summary of Vulnerability Assessments

The study was analyzed to reflect inundation of low-lying areas and accompanying land loss, impact on coastal biodiversity, populations and not the least physical structures. Considering the local amelioration of SLR by mangroves systems, the study estimated that for a 0.5m and 0.2m rise in sea level, 45.89 * 106 m2 and 4.96 * 106 m2 of land would be lost respectively. The entire city of Banjul (figure 1 below) is projected to sink with a 2m sea level rise. Details of land loss are given in Table 1 below.

The impact on mangroves is tied to their sediment supply; if sea level rise is accompanied by low sediment supply, it is predicted that inundation would lead to die-back of the mangroves and erosion of their seaward margin. Though this will potentially reduce fish spawning grounds, the study also concluded that fish productivity could increase by 14% of levels at time of study, while shrimp yield could increase by 50%. No significant impact is reported on the habitats of pelagic fish species and the loss of infrastructure in monetary terms is estimated at US$ 217M. 

Though the study did not indicate impact on community livelihoods, and no measurements are available, but this would be immense considering the fact many fish landing sites that are located on beaches would be lost. For example, a 1m to 2m rise in sea level would inundate the entire Tanbi Complex and beaches along the entire coastline leading to the total collapse of the tourism industry as well since all major hotels would be lost.
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Figure 1: Areas to be lost with different sea level rise scenario in the Greater Banjul area (Jallow et al., 1999)

Table 1: Area (m2) of land to be lost in The Gambia at different sea level rise scenarios

	Coastal Unit
	Sea Level Rise Scenarios

	
	0.2m/century
	0.5m/century
	1.0m/century

	Senegal border (north) to Barra Point
	562500.0
	14062500.0
	28125000.0

	River Gambia Estuary
	937500.0
	23437500.0
	46875000.0

	Banjul Point to Cape St. Mary
	1560000.0
	3900000.0
	7800000.0

	Cape St. Mary to Fajara
	0.0
	0.0
	0.0

	Fajara to Bald Cape 
	10000.0
	25000.0
	50000.0

	Bald Cape to Solifor Point
	406000.0
	1015000.0
	2030000.0

	Solifor Point to Bench Mark KM125
	268000.0
	670000.0
	1340000.0

	Bench Mark KM 125 to Kartung Point
	34000.0
	085000.0
	170000.0

	Kartung Point to Senegal Border (south)
	1186000.0
	2695000.0
	5930000.0

	Total Land Loss
	4 964 000.0
	45 890 000.0
	92 320 000.0


Source: Jallow et al., 1996

1.3 Policy, legislative and institutional contexts

The descriptions and/or analysis are based on the document ‘Legal and Institutional Profiles for an Integrated Coastal Area Management’ by Janet Ramatoulie Sallah-Njie (2004) that reviewed all policies that relate to ICAM, pointing out deficiencies and suggesting improvements. 

1.3.1 Environment and Nature 

NEMA 1994

NEMA is general type legislation for environment management enacted in 1994 maintaining it as “An Act for the control and management of the environment and to make provision for matters connected therewith”. Section 30 (1,2&3) of the Act captioned “Management of Coastal Zone, Rivers and Wetlands” provides for, among others, that:

· no person may in relation to the coastal zone, rivers and any other wetlands excavate, drill, tunnel or otherwise disturb the said environments;

· an overall management plan of the coastal zone be developed taking into consideration various sectoral interests;

· the National Environment Management Council, body responsible for the implementation and coordination of NEMA, declare protected zones in any area of the coastal zone, river or wetland and exclude and restrict human activities if it thinks that such an area is:

· at great risk from unsustainable human activities; or

· of ecological, cultural or aesthetic significance.
However, the only legislative action taken under the protection of NEMA, even with the declarations in Section 30, is the establishment of the advisory body of Coastal and Marine Environment Working Group. The body comprises representatives from government institutions, NGOs and Local Community Organizations that have a stake in the management of the coastal area, hence providing a good forum for ICAM.

Environmental Protection (Prevention of Dumping Act) Act Cap. 72:02

The long title of the Act provided that it is “An Act to make provision for the prevention of the dumping of industrial waste; for the protection of the environment and for other matter connected therewith”. The significance of this Act with regards to ICAM is that it regulates and manages the dumping of waste complementing PART VIII of NEMA that has similar provisions. 

1.3.2 Natural Resource Use 

Wildlife and Biodiversity Act, 2003

The Act entrenches the participation of local communities in natural resource management. The Act further strengthens Gambia’s commitment to other international conventions, most notable the UN Convention on Biological Diversity, which has seen the designation of the Tanbi Wetland Complex as a Ramsar site under the purview of the Convention on Wetlands of International Importance. As a result of this Act too, the Tanji Bird Reserve has been declared in the coastal zone.

Fisheries Act 1991 and the Fisheries Regulations 1995

The Act and the Regulations form the legal basis for the “management and utilization and development of the fisheries sector”, advocating for the use of sustainable fishing practices. A potential draw back of the Act on ICAM is the declaration under Section 8 subsection (d) that empowers the Director of the Dept. of Fisheries to site fisheries facilities. Though this calls for collaboration it may speed up coastal erosion if improperly done or not consultative.

The Forest Act 1998

The Act empowers the Minister (Secretary of State) to designate protected areas that saw the creation of the Bijilo Forest Park between Kololi Point and Bald Cape along the coastline. The Act also has provision for community participation and ownership of protected areas, which is necessary for ICAM.

National Tourism Authority Act 2001

The Act exclusively mandates the Gambia Tourism Authority to manage the Tourism Development Area; furthermore, it empowers the President of the Republic to declare more areas within the coastal zone as TDA. These are both viewed as potential sources of conflict in ICAM. There is a however a Tourism Master Plan being formulated by the Department of State (Ministry) for Tourism and Culture that supports the establishment of a coastal zone monitoring unit within the NEA hence an impetus for ICAM. 

The Minerals Act Cap. 64

This Act “regulate the right to search for, mine and work minerals, and for other purposes related thereto”, and is implemented by the Geology Department. The Act was amended in1994 and the definition of minerals in Section 2 extended to include beach sand, hence its relevance to ICAM. 

1.3.3 Land Tenure, Planning and Management 

State Land Act 1991 & Physical Planning and Development Control 1991

The two Acts were designed to “increase the legal capacity of government to proper plan and manage the physical development of urban areas in the Greater Banjul Area and also in growth centres/provincial towns” known as the designated areas in the Act. Both Acts are regulated by the Department of Planning and Housing and are expected to achieve the following with respect to the coastal zone:

· “…further elaborate standards of use and management for environmentally sensitive areas established in future coastal management plan; and

· “…provide guidelines for physical development of buildable land”.

The Acts would ensure resource conservation and sustainable use if implemented. 

1.4 Baseline Analysis

1.4.1 Past Erosion Problems Areas

Cape Point to Banjul Dockyard

A number of harbor structures exist between the Dockyard and the Banjul Point; between Banjul and Toll Points the predominant drift direction is eastward. At Toll Point, a massive sand spit had developed, which studies reported had led to excessive erosion at the Radio Syd-Muslim Cemetery region. Delft Hydraulics, (1992), estimated that between 50,000and 75,000m3/year of sand has been accumulating at the sand spit since 1983. 

Cape Point to Bald Cape 

The area between Cape Point and Fajara comprises cliff formations while the stretch between Kotu and Bald Cape comprises extensive sandy beaches. The cliffs have been severely eroded resulting to cliff failures at Cape Point and some areas in Fajara. The beach has receded by almost 40m between 1962 and 1984 alone between Kotu and Kololi Points. Shoreline recession is even more pronounced between Kololi Point and Bald Cape, particularly the Kololo Resort Area, where a considerable number of hotels are situated. Until 2003, the beach in this area was almost completely washed out threatening the existence of the hotels.
1.4.2 Past Erosion Control Measures

Past erosion control measures were mainly wooden groynes, revetments and sandbags and rock gabions laid at various locations, mainly tourism facility areas, along the coastline.

1.4.3 Causes of Failure of Past Control Measures 

The cause of failure of the past erosion control measures is attributed to lack of understanding of coastal processes, lack of maintenance of the structures and the use of poor construction materials.

1.4.4 Coastal Protection Project - CPP

In 2003 The Gambia Government implemented the ADB/GoTG/OPEC-funded Coastal Protection Project that addressed erosion problems at specific locations along coast as described below. The project was completed in March 2004.

Kololi Resort Area

The country’s major hotels are located within this area that had suffered considerable erosion threatening the existence of the hotels. The beach, about 1.5km, was nourished to a width of 120 meters with 1milliom cubic meters of sand.  

Cape Point  

Cape Point area also has hotels and business facilities threatened by erosion. The area is now protected with basalt-boulder groynes mainly to protect structures and not to guarantee a minimum beach width though the scheme could extend beach at the area.

Banjul Point to Toll Point

Erosion had threatened the State House wall, the multi-million Banjul-Serekunda highway, hotels and already washed away a great number of graves at the Muslim cemetery.  The beach, about 2.5km, was also reclaimed through nourishment with about 2.7Mm3 of sand.

1.4.5 Future Trends in Shoreline Change

Despite the CPP, erosion is still immense along the coastline and interestingly more at sites where the project covered; in fact at the Kololi Resort Area more than half of 120m nourished beach is already eroded. Besides, the Jallow et al. (1996) study was projected to twenty years form time of study. This study had indicated serious consequences should adaptation measures be not implemented in time to counter climate and coastal changes. Therefore, it is apparent that should this project be implemented it would help to reduce erosion and increase adaptive capacity of the coastal populations which would otherwise be worsened and weakened respectively.

2. Site Selection

2.1 Process followed

In 2001, The Gambia was involved, along with some sub-Saharan countries, in the Global International Water Assessment (GIWA) project as part of the African Process for the Development and Protection of the Coastal and Marine Environment in sub-Saharan Africa under the aegis of the Advisory Committee on Protection of the Sea (ACOPS). The aim of the exercise was to identify geographically defined areas within the coastal zone that are of national, regional and/or global significance, which are damaged (hotspots) or are threatened (sensitive areas) by coastal erosion or other cause of shoreline change. This study had identified four hotspots and three sensitive areas. The hotspots include three protected areas that are all located along the coastline, the fourth one being around 200km inland but still within the defined coastal zone.

These sites were identified based on predefined criteria called GIWA issues that are categorized into concern areas such as habitat and community modification, pollution and unsustainable exploitation of resources. The criteria suggested for this particular exercise/project were basically all considered in the GIWA identification process. Therefore, the National Project Committee at its first meeting reviewed the status of the GIWA-identified hotspots and sensitive areas and bearing in mind that problems in identified areas must have a regional and/or global context, proposed the following sites for this project.

	
	Hotspots
	Sensitive Areas

	1.
	Tanbi Wetland Complex
	Allahein River Mouth to Bald Cape

	2.
	Bald Cape to Cape Point 
	


The Tanbi Wetland Complex was identified as a hotspot in the GIWA studies and its situation has not lessened since then. In addition to the erosion of its sandy foreshores, the site (an identified Ramsar site) is being affected by increasing human encroachment. Adjacent to the Complex (eastward) is the City of Banjul that is predicted to sink with only a meter rise in sea level. The GIWA assessment classified the entire area between Allahein River Mouth to Cape Point as a sensitive area; but over the last few years the area between Bald Cape and Cape Point had gone under considerable changes due to erosion, hence the decision to consider the stretch ‘Bald Cape to Cape Point’ a hotspot.

2.2 Description of selected sites

2.2.1 Tanbi Wetland Complex (hotspot_1)

Tanbi Wetland Complex is primarily a mangrove forest and occupies the southern portion of the River Gambia estuary. The area covers approximately 6,000 hectares, stretching between the Island of Banjul and Cape Point in the north to the village of Lamin and Mandinari Point in the South. Despite the fact that much of the land to the West of the site’s boundary is urbanised and highly deforested it is still intimately connected both to the Atlantic Ocean and the River Gambia, thus forming part of a much larger wetland complex. The site has rich biological diversity especially among the invertebrate and avifauna. Endangered species are also registered in the sites notable among which is the West African Manatee.

Current Land Use and Activities

1. Agriculture – rice cultivation

2. Vegetable gardening

3. Oyster collection

4. wild fruits and plants part harvesting

5. Fuel wood collection

6. Industrial development

The site is under the management of Department of Parks and Wildlife Management and is a declared Ramsar site. 

2.2.2 Bald Cape (BC) to Cape Point (CP) –(hotspot_2)

This is a coastal stretch of about 19km with biodiversity rich areas. The entire stretch between BC and Kotu Point is mainly long strands of sandy beaches fringed by low-rising dunes. The site has mainly an open coastline with a series of embayment and cliffs between Fajara and Cape Point. Infrastructure development is very extensive within the region. Areas of high biological diversity within this region are the Tanji Bird Reserve and Bijol Islands, the Brufut Woods and Bijilo Forest Park. Main landuse and socioeconomic activities are related to tourism and fisheries. The site harbors the country’s major hotels and there are a number of major fish landing sites. Map of the shoreline of The Gambia and that indicating the hotspots are provided on the immediate pages below.
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2.2.2 Allahein Delta to Bald Cape – sensitive area

Allahein Delta to BC is another stretch of about 39km with outstanding morphological structures and biodiversity-rich areas. The Allahein delta is the southernmost point of The Gambian coastline; moving north to Bald Cape, the strand between Kartong Point (KP) and the mouth of Allahein, about 2.5km wide, is low lying and less than 1metre above sea level at some points, highly vegetated with mangroves and with stabilized sand dunes covered with coastal grass. A rhun palm dominated forest occupies the stretch moving up to the Kartung Dua Dula area. Towards the Solifor Point, a long undeveloped strand exists rising to form rock and sandy cliffs in some areas. Other areas of ecological importance in terms of biodiversity are the Tujereng lagoons, Kachuma Forest and the River Kakima delta. Socio-economic activities are not as concentrated as in other identified sites though there is a major fish landing and processing site at Gunjur. Small scale rice cultivation and vegetable gardening are common. Map of site is shown in the next page.

Tables 2 give the notation criteria for selecting the sites. Tables 3, 4 and 5 give problems and adopted response strategies for the hotspots and sensitive area as agreed to at the stakeholder workshop and finally at the national project committee meeting.  The priority definitions that were made by the national project committee affect both the problems and adopted strategies. 
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Table 2: list of criteria and method of notation

	
	Hotspot/S.Area
	Criteria
	Scores

	1.
	Tanbi Wetland Complex
	Scale of coastal erosion
	2

	
	
	Biodiversity worth
	3

	
	
	Population at risk
	2

	
	
	Economic value at risk
	3

	
	
	Vulnerability to climate change
	3

	
	
	Importance of resources to local community
	3

	
	
	Importance of resources to national development
	3

	
	
	Government priority
	3

	                                                                                                 Total Score: 22

	2.
	Bald Cape to Cape Point
	Scale of coastal erosion
	3

	
	
	Biodiversity worth
	2

	
	
	Population at risk
	3

	
	
	Economic value at risk
	3

	
	
	Vulnerability to climate change
	3

	
	
	Importance of resources to local community
	2

	
	
	Importance of resources to national development
	3

	
	
	Government priority
	3

	                                                                             Total score: 22

	Sensitive Area

	
	Allahein to Bald Cape 
	Scale of coastal erosion
	1

	
	
	Biodiversity worth
	3

	
	
	Population at risk
	2

	
	
	Economic value at risk
	1

	
	
	Vulnerability to climate change
	3

	
	
	Importance of resources to local community
	1

	
	
	Importance of resources to national development
	2

	
	
	Government priority
	3

	                                                                               Total Score: 16


Scale of erosion: 


3 – high (>2m/year); 2 – medium (1-2m/yr.); 1 – low (<1m/yr.)
Worth in terms of biodiversity: 
3 – high; 2 – medium; 1 – low.
Population at risk: 


1 – less than 1 000; 2 – 1 000 to 100 000; 3 – more than 100,000
Economic value at risk: 

3 – large;   2 – medium;   1 – small;
Vulnerability to climate:

3 – high;   2 – medium;   1 – low;
Role of resources to local community:
3 – large (>50%);  2 – medium (30 to 50%); 1 – small (<30%)

Role of resources in national devmnt: 3 – large (>50%);  2 – medium (30 to 50%); 1 – small (<30%)

Government priority:


3 – high; 2 – medium; 1 – low; 

Table 3: Adopted Responses for Hotspot 1 – Tanbi Wetland Complex

	Priority
	Response
	Problem

	 Highest 
	· Mark and enforce a setback zone from high water mark within which no construction is allowed.
	High erosion levels between Cape Point towards Oyster Creek. 

	
	· Reconstruction of culverts that linked main complex to its fringes around Bakau Women’s vegetable garden.

· Provide training on and encourage use of organic fertilizers by the women gardeners and farmers around the Complex
	Blockage of natural water supply to fringes of the complex by constructed road and chemical fertilizer pollution.

	
	· Disperse sand spit and construct a wooden bridge linking to boats at Watersports center near the old bridge at Sarro (Oyster creek)
	High erosion rates at areas down drift of the sand spit due to blockage of littoral drift by the spit.

	
	· Strengthen capacity, especially of local populations to monitor oyster collection and other socio-economic activities at the Tanbi wetlands
	Increased cutting down of mangroves for various socio-economic activities

	
	· Build capacity and aid waste management efforts of municipalities (Kanifing Municipal Council and Banjul City Council) and local communities. 
	Heavy dumping of household waste in the Complex

	Lowest
	· Formulate and help to enforce legislation against construction of heavy structures within and along fringes of the Complex
	Industrial encroachment of the Complex


Table 4: Adopted Responses for Hotspot 2 – Bald Cape to Cape Point
	Priority
	Response
	Problem

	Highest 

 
	· Delineate and enforce a setback zone within which no development and socio-economic activities are allowed 

· Tree planting to stabilize sand dunes and beach sand

· Beach nourishment at erosion sites

· Laying of groynes
	Extensive beach erosion in area

	
	· Master storm water drainage in area particularly at the Kololi resort Area

· Create a barrage with sluice at somewhere along the Tanji bolon 
	Gully erosion of beach due to storm water from upland

	Lowest
	· Encourage community forest initiatives

· NAWEC Erect pylons than are higher than average tree heights 
	Deforestation due to development activities, especially by the National Water and Electricity Company (NAWEC) and also by communities


Table 5: Adopted Responses for Identified Sensitive Area

	Priority 
	Response
	Problem

	Highest


	· Design a management system centered on the involvement of local communities in monitoring sand mining especially the illegal beach sand mining.

· Reclamation of used sand mines to the benefit of communities

· Identification of alternatives to sand for construction
	Extensive sand mining leading to destruction of forests, farmlands and erosion in case of beach sand mining

	
	· Design projects such as beekeeping, ecotourism and woodlot management that would generate income for communities and ensure sustainable resource use
	Lack of alternative livelihoods for communities 

	
	· Formulate a watershed management plan centered on the involvement of local communities

· Facilitate community forest management, especially through such activities like eco-tourism, which increase community income levels

· Community sensitization on the need to protect wetlands and associated biodiversity

· Afforestation activities
	Drying of wetlands and habitat destruction

	
	· Clear demarcation of the boundary of the Tourism Development Area (TDA)

· Design a beach management plan involving local communities and only a single government department.
	Ambiguous boundary of the TDA; too many government departments having authority to manage the beach

	
	· Sensitization of communities on the time and manner of burning farmlands in preparation for cultivation 

· Design of fire belts around coastal ecosystems
	Frequent bush fires leading to burning of coastal forests

	
	· Design an integrated management plan that sensitizes and involves local communities in physical and building planning
	Rapid and unplanned expansion of coastal settlements

	Lowest 
	· Involve and empower local communities, along with provision of incentives, in the enforcement of laws that deal with coastal resource management
	Inadequate law enforcement at national level


3. Adaptive Capacity Assessment

3.1 Process followed

In 2004 The Gambia conducted a GEF-supported National Capacity Self-Assessment (NCSA) project the rationale of which was to assist the country meet its commitment in the following three United Nations conventions: Convention on Biodiversity, Framework Convention on Climate Change and the Convention to Combat Desertification/Land Degradation. The study assessed capacity situation at the time and identified constraints with a view to addressing the following issues.

1. Implement a five-year National Biodiversity Strategy and Action Plan

2. Implement a four-year National Action Program to Combat Desertification 

3. Finalise a National Climate Strategy and Action Plan

The objective of the NCSA project is “to systematically assess The Gambia’s capacity needs in the areas of biodiversity conservation, climate change and desertification/land degradation and formulate an action plan for capacity building in these three areas”. The assessment was at three levels: individual, institutional and systemic levels. The get clear definitions, priority areas were identified for each of the three conventions. Areas defined for the Climate Change convention include: coastal zone of The Gambia, agriculture (crop production sub-sector), forests and wetlands, fisheries sectors and energy. Issues identified under the coastal zone include the following:

1. Development and enactment of appropriate regulations and policies relevant to construction, urban growth planning and wetland preservation.

2. Development of a coastal zone management plan.

3. Construction of 16km of dykes to protect villages bordering the coastal wetlands and swamplands from flooding.

4. Construction of protection structures (revetments, breakwater systems etc) in order to protect economically and culturally important sites.

5. Rehabilitation of groyne systems.

Considering the fact that issues considered for the coastal zone under the NSCA project covers requirements of this project, it (NCSA project) thus served the basis for the results of this assessment.  

3.2 Results 

The results of the adaptive capacity assessment at both national and local level are given in tables 6 and 7. At the national level, the results are based on the availability of resources for adaptation and as could be seen in Table 6 all the required resources are barely available. At the local level, Table 7, the assessment is based more on the awareness level of communities, exchange of information and the acquisition of resources to mention a few. The indications are that though there is some level of achievements in these areas but much remains to be done, as is explained in section 3.3, to attain the desired aim

Table 6: Analysis of the capacities for adaptation of human systems at national level

	Resources for adaptation
	State of availability
	Nature of constraints

	Human resources
	1
	Limited number

	
	
	Inadequate experience

	
	
	Inadequate training

	
	
	Inadequate media engagement

	
	
	

	Technical resources
	1
	Lack of experience

	
	
	Lack of technical means

	
	
	Lack of companies able to carry out protective work

	
	
	Problems of technology transfer

	
	
	

	Financial resources
	1
	Limited resources

	
	
	Strong dependence on external aid

	
	
	

	Institutional resources
	1
	Inadequate coordinating structures

	
	
	Inadequate laws and regulations

	
	
	Inadequate implementation of strategies combating climate change

	
	
	Weak integration of CC policies in the national strategies


Note: ‘State of Availability’ is completed as follows:  0: inexistent resources; 1:  poor level of available resources;   2:  moderate level of available resources and 3:  good level of available resources.

Table 7: Analysis of the adaptive capacity of human systems at the local level.

	Questions
	Responses
	Constraints

	Are the local actors informed of the risks and causes of those risks?
	YES
	1. Level of education

2. inadequate access to information

3. No program of awareness about these issues

	Are the local actors ready to change their behaviour? 
	YES
	1. Cultural traditions

2. Lack of information

	
	
	

	Are the local actors open to change/modify their activities?
	YES
	1. Lack of means

2. Lack of resources

3. No access to credit

4. Lack of information

5. Lack of technical support

6. Cultural atavism

	
	
	

	Are the local actors ready to lose their land?
	NO
	1. Cultural barriers

2. No available land

3. No access to credit

	
	
	

	Do the actors have structures of coordination and exchange?
	YES – limited
	1. Conflict of interest

2. Lack of discussion between groups

	Are there efficient networks of solidarity?
	NO
	1. Excessive poverty

2. Destruction of traditional systems

	Are there examples where communities have faced changes in the shoreline with success?
	NO
	


3.3 Barriers to Increased Adaptive Capacity

It is worth noting that the results of the adaptive capacity assessment study and the barriers or constraints to that effect, at both national and local levels, are in a general context and thus cover the needs of the identified hotspots and sensitive area. At the national level, which deals with availability of resources (Table 6), the barriers are more of inadequate availability and/or limited access to the said resources. For human resources for example, there is inadequate training and where available, limited number of people to meet the demands as may be required for adaptation. Apart from inadequate coordinating mechanisms at the institutional level, other constraints include the inadequate representation of climate change issues into national polices and programs.

Constraints at the local level on the other hand are related to the level of education, access to and interpretation of climate change information, poverty and not the least cultural barriers. There is very low level of education at the local level on issues related to climate change and its consequences, which is further compounded by the inexistence of an information exchange mechanism between national and local levels and the lack of public sensitisation programs to the effect. Furthermore, poverty level within communities is high which has led to, among others, non-sustainable resource use practices and consequent degradation of coastal ecosystems. Apparently, to remedy the situation at the national level requires the provision of adequate resources as defined in Table 6 whilst at the local level more emphasis should be placed on increasing the awareness level of populations on climate change issues at the same time involving them natural resource management for the ultimate conservation of biological diversity. 

4. Project Strategy

4.1 Project Rationale

The coastal zone of The Gambia, like in the other participating, countries has notable economic and environmental value. Economic activities include tourism, industrial and artisanal fisheries and associated activities. In fact over 95% of tourism-related activities, the main foreign currency earner for the economy, are within the coastal zone. Other socio-economic activities that actively engage the local populations are rice cultivation and vegetable gardening. The environmental significance on the other hand is evident from the variety of ecosystems from mangroves through savannah woodlands to coastal sand dunes with apparently same degree of faunal diversity particularly among the avian and invertebrate species; besides, the contribution of the wetlands to regional and global biodiversity conservation has been greatly noted.

As a matter of fact however, these apparent economic and environmental values of the coastal zone are being threatened by coastal erosion and related shoreline change problems. Worst still, the coastal zone is generally low-lying barely above 1m in most areas; this further makes the coastal zone, particularly the immediate coastline, highly vulnerable to sea level rise as is predicted to occur with climate change. Besides inundation of the low-lying areas, the loss of businesses and livelihoods of coastal populations from the sea level rise would simply be immeasurable. The impact on the populations would be further worsened by their low adaptive capacities hence inexistent adaptation measures. Barriers to the low level adaptive capacity are more of low education and lack of access to climate change information and the inadequate representation of adaptation in country policies and programs.

Believing that adaptation would not only protect community livelihoods but involve them in sustainable resource use practises hence conservation of biodiversity, it is therefore necessary that any barriers to increasing the adaptive capacity of the populations be addressed. This is possible in a number of ways but primarily through education and exchange of information on climate and shoreline change problems and the adequate representation of adaptation into country policies and programs, especially those that deal with natural resource management within the coastal zone. In view of the institutional complexity in the management of coastal resources, coupled with the conflicts of resource ownership, integrated coastal area management would form the basis for any adopted approach to redressing these barriers.  

4.2 Expected national and local benefits

The identified hotspots and sensitive area all have significant national importance in a number of ways but most importantly their contribution to the national economy. Over 80% of the tourism-related activities are located within the identified hotspots and tourism contributes about 5% to the GDP. Also within these hotspots are major fishing industries that supply both the local and export markets. Aside from the contribution to GDP, and the earning of foreign currency to the national economy, these industries have provided considerable employment to the population decreasing pressure on the central government in this area.  

The importance of the sites to the local communities cannot also be overemphasised. As stated earlier local communities are engaged in a number of socio-economic activities within the identified hotspots notable among which, are agriculture and vegetable gardening that have immensely contributed to the wellbeing of the local populations. Basically, the ultimate aim of this project is to protect the sites against erosion, increase the productive capacity of the ecosystems while at the same time ensuring sustainable use of the resources within the framework of integrated coastal area management. In light of this, it would preserve the aforementioned national and local benefits.

4.3 Country ownership

The Gambia has ratified the UN Framework Convention on Climate Change, UN Convention on Biological Diversity and the UN Convention to Combat Desertification and Land Degradation. The Gambia ratified the UNFCCC on June 4 1994 that makes it eligible under paragraph 9(b) of the GEF Instrument. The project has been identified to be consistent with the country’s development plans and priorities. Moreover, the project will complement the National Adaptation Plan of Action (NAPA) and National Biodiversity Strategy under the aegis of the UNFCCC and CBD respectively. 

To ensure efficient country drivenness a national project committee is established; the committee is multi-institutional comprising both government and non-state actors including coastal communities. The committee ensures there is adequate cross-sectoral input to all aspects of the project.

4.4 Linkages with UNDP Country Program

UNDP The Gambia is currently developing its country program for implementation in 2007. The environmental components of this program are as follows:

1. conservation and sustainable use of biodiversity;

2. Sustainable land management.

The ultimate goal of this project is sustainable resource use and management in bid to protect the environment and reduce impacts from climate and coastal changes thus fitting it into the UNDP country program.

4.5 Linkages to other relevant projects

Currently there are two on-going projects in the country that provide potential synergies with this project. These are:

1. Integrated Coastal and Marine Area Biodiversity Management project

2. Gunjur Environment Protection and Development Group (GEPADP)

The first is a government project administered by the Department of Parks and Wildlife Management. The project is implemented by project the World Bank and the principal donor is GEF with counterpart funding from WWF. The project has been developed in response to coastal and marine biodiversity issues identified in The Gambia National Biodiversity Strategy and Action Plan under the aegis of the international biodiversity convention. A major component of the project is increase capacity of local communities in integrated coastal area management.

The Gunjur Environment Protection and Development Project on the other hand is a community based project that is intended to, among others, ensure the sustainable use of resources through community-based management. Gunjur is a coastal community and as such the project has focus on integrated coastal area management; in fact the government managed integrated coastal and marine diversity management project is being implemented in partnership with GEPADP. 

other locations. In addition, socio-economic situations of the various communities are virtually the same which further makes the replication easy.
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1. Situation Analysis

1.1
National Environmental Context 

1.1.1 Geography


Guinea Bissau is a small country of around 36,125 km², bordered in the north by Senegal, in the south and east by the Republic of Guinea and in the west by the Atlantic Ocean.  Its geographical coordinates lie between 12° 20’ and 10° 59’ latitude and between the meridians 13° 38’ and 16° 43’ west.  Guinea Bissau has a maximum width of 193km, and a maximum height of 330km.

The country is divided into two areas: a continental area, and an island area, this is made up of a row of islands running along the coast in the north (Jeta, Pecixe, Areias, Como-Kayar and Melo) and the Bijagos Archipelago in the Atlantic Ocean, which is made up of 88 islands and islets, or which 21 are inhabited.  The Bijagos Archipelago was classified as a Reserve of the Biosphere by UNESCO in 1996 in the MAB (Man and Biosphere) program.

Figure 1: Geographical situation of Guinea Bissau
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1.1.2 Socio-economic conditions

The country is divided in eight (8) administrative regions.  The population of Guinea Bissau is estimated to be 1,181,641 people, with a growth rate of 2.3% per year (Institut National de Statistics, INEC, 1991 census).  80% of the population lives in the coastal zone and from its natural resources.  64.7% of the population live in absolute poverty (those living on less than 2$/day) and 20.8% live in acute poverty (living on less than 1$/day) according to statistics from the Strategic Document of Poverty Reduction (DENARP, 2003) taken from the Enquiry into Poverty Assessment (ILAP, 2003).  Nearly 70% of the population is rural and practice as their primarily socio-economic activities the exploitation of non-renewable natural resources (agriculture, fishing, forests, animal rearing, and extraction of resources).  80% of Guinea Bissau’s population is concentrated in the coastal areas which, unlike the internal, continental area of the country, are very rich in biodiversity with recently created five protected areas.  The countries economy is based on these natural resources: (i) agriculture, the base of the economy, represents 50% of the Gross Domestic Product (GDP), 80% of employment and more than 90% of all exports; (ii) fishing contributes around 3-4% of GDP, and 30% of the national budget; (iii) forests represent 6% of GDP and 6.2% of exports; (iv) animal rearing contributes 17% of GDP, there are also other important sub-sectors for the national economy such tourism.  Despite its wealth of resources, the per capita earnings is only 260USD (1997), with an external debt estimated at 900 million USD (1996), one of the principle obstacles to its development.  According to the latest report on human development produced by the United Nations in 2004, Guinea Bissau ranks 172nd in the world, on the human development index and has below average life expectancy, literacy rates, primarily and secondary school attendance, GDP per capita,  and educational indices to name a few.

Guinea Bissau’s economy is strongly dependant on the primary sector, which contributes 50% of the GDP, more than 90% of exports, and 80% of employment.  The primary commodity exported from Guinea Bissau is cashew nuts (93,000 tonnes in 2004) representing 50% of export earnings between 2000-2003.  This sector employs 5% of the working population, and 46% of the women.  Other exported commodities include cotton, wood, and ocean products such as prawns.

1.1.3 Natural resources and topography

As regards geology and geomorphology, the geological constitution of Guinea Bissau is relatively simply with two rock layers.  One recent Mesozoic layer, part of the great Senegal-Mauritanian sedimentary basin that makes up the whole coastal zone, where the youngest quaternary sediments have been laid down with recent sedimentary processes (valleys, beaches, mangroves, banks).  One ancient Palaeozoic layer, to the east of the country primarily formed of limonite, laterite, granite and conglomerates.  The country can be divided into five principal areas: 

· Low littoral plateau, of an average height of 20-25m, cut by a number of rivers from the north to the south, the area is flat with large mangrove coverings;

· Bafata Plateau (east); of an average height of 25-50m;

· Gabu Plateau (east); of an average height of 50m to 100m, with light undulations with the muddy river network;

· Boé Hills (south-east); of an average height less than 300m, a continuation of the Fouta-Djalon rise into Guinea Bissau;

· Transition zones of Oio and of Forea (north-east)

As concerns flora, according to an inventory of documents consulted, 1,186 species have been registered in Guinea Bissau, grouped in around 160 families, of which around 12 are endemic.

The fauna, is also rich and diversified with 374 birds species divided in 31 families, including kingfishers, seagulls, and breams (swallows).  The marine and aquatic fauna is highly dependant on the immediate environmental conditions, be they estuaries, large mangrove areas, deep-water and low temperature areas.  The Bijagos Archipelago can be considered as an internationally important wetland area since it shelters more than one per cent (1%) of the world’s bird population.  The results of an inventory of fauna carried out in Guinea Bissau showed the existence of 11 primate, 21 carnivorous, 19 ungulate, 8 rodent, 10 bat, 85 reptile and 31 amphibian species in the Bijagos Archipelago.

1.1.4 Climate

From a climatic point of view, there is a relation between the two main geographical areas, the coastal zone and the continental zone, and the two climatic areas.  The coastal zone can be classified as humid sub-Guinean type and has an average annual rainfall of between 1,500 and 2,500mm, whereas the continental zone can be classified as Sudanese type with a average annual rainfall of between 1,000 and 1,500mm.  The average annual temperature is 26.8 °C with minimal thermal amplitude (3 to 4 °C).  During the hot period of the year, between March and May, the maximum temperatures oscillate between 31 to 39°C and the minimum between 20 to 24°C.  In the cooler periods, from December to February, maximum temperatures are between 25 to 30°C and the minimum 16 to 20 °C.  In this latter period, the relative humidity of the air is between 70% and 80%.

Guinea Bissau receives about 8 hours of sunshine per day.  The months of July, August and September generally receive less sunshine, as these are periods in the year when the quantity of cloud covering is greater.  The hours of sunshine are not a limiting factor for agricultural production.  The predominant winds during the cool season come from the north and east, more precisely between N and NE.  In the second half of February, winds from NW and WSW are usual.  During dry periods, the predominant winds are from N to W and S to W, with persistence the directions WNW, W, SW and SSW.  During the rainy season (monsoon), the predominant winds are from S to W, SSW, at which time the winds reach their faster speed.  During the dry periods, the potential evapotranspiration (PET) values are high, varying between 2.7 and 5.9 millimetres/day due to the frequency of hot and dry winds, mainly coming from N and NE, coinciding with the period of the harmattan winds.

1.2
Vulnerability to Climate Change

The creation of its Initial National Communication (INC) proceeding from the engagements entered into by Guinea Bissau in the implementation of the United Nations Framework Convention on Climate Change has allowed the analysis of physical-environmental, socio-economic scenarios and climate scenarios and the impact of climate change on important economic and social sectors of the country.  Amongst these sectors are the agrarian sector (agriculture, forests and animal rearing), fishing, water, energy, industry, tourism, public health, food security and the coastal zone.  These studies, carried out in 2003, have allowed the assessment of the vulnerability of these sectors to climate changes.

1.2.1 Assessment Process

The methodology used during the vulnerability and adaptation study followed the steps from the identification of a baseline (reference year: 1994) and the development of climate change scenarios, as well as socio-economic scenarios on a time horizon going between 2050 and 2100.  The methodology used in the creation of the scenarios consisted in the combination of simulation results of the Magicc/Scengen model developed by the University of East Anglia (Wigley and Rapper, 1987), and analogical analysis of rainfall and normal values in the period 1961-1990, which allowed projections to the years 2050 and 2100 to be made.

Temperature and precipitation dynamics generally infer major evolutions of the climate of tropical latitudes.  Hence, these two parameters were selected as base elements to the vulnerability and adaptation study, with their impacts on terrestrial and marine ecosystems.  Scenarios of the future evolution of temperature and average sea level were based on results of simulations made with the GCM Magicc/Scengen model, whereas scenarios of the future evolution of precipitation were based on the analogical scenarios of the evolution of the pulvometric mode in Guinea Bissau.  In the long term, with a time horizon of 96 years (to 2100) the projections of the model explained above show a rise in temperature of 2%, a reduction of rainfall by 11.7% (-6.4% to 2050° and a rise in sea average level of 50cm (20cm by 2050).

1.2.2 Summary of vulnerability assessments

The studies carried out have allowed the assessment of the following vulnerabilities (table below):

Continental aquatic, estuarial and marine biotype
(+++ : highly vulnerable; ++ : vulnerable, + : low vulnerability)
	Socio-economic scenario
	Future Base Situation  (FBS) of target units
	Impact on the target unit


	Target unit vulnerability (level of disturbance) :

+, ++, +++

	1. In 2020 the population will be 1,791,000 inhabitants and will double in 2053with a demographic growth rate  of 3 %(INEC [National Institute of Statistics and Census] projections)
	There will be more Green house Gas Effect emissions due to the development of the number of cars and minor industries.

There will be more pressures on charcoal and firewood and consequently on the plant cover.
	Longer periods of drought and lack of rain ;

Reduction of the flow of the streams

Overloading of FBS
	++



	2 .The increase rate of the number of fishermen camps will keep on tripling every ten years, as in Bijagόs archipelago. 
	In 2050 this figure can be over 6,000 camps or there maybe a greater concentration of fishermen in the camps; 

The pollution level of solid waste and from the streams, although it is negligible now, will increase.
	Greater emission of CO2 and greater O2 consumption for the organic material

Overloading of FBS


	++

	3. Fish catch increases by 3% every five years
	In fifty years, the level of the catch could be as high as 67,600 tonnes.
	.Greater emission of CO2 and greater O2 consumption for the organic materials

Overloading of FBS
	++



	4. Food security necessity leads to the extension of irrigated lands in 2025

	Water resources are still sufficient ,and will not be an obstacle to the country’s development
	Favourable conditions of drought and flood occurrence in 2025
	+

	5. Retention or stopping of any sediment transport up the river due to hydraulic works. 


	Modification of the archipelago’s sediment balance and morphologic units down the river

 
	Overloading of FBS

 
	+++



	Physio-ecological scenario
	
	
	

	6. Sediments, particularly those in suspension, remain blocked in the rivers.
	They will form the river beds to the detriment of the margins (in the Geba and Corubal rivers, margins are normally clayish and the river-bed sandy).

The consequence from the ecological point of view will be sandbanks in rivers, but transports and sailing of boats will be affected. As an example, there are some indications showing that in the fifties and sixties, boats could sail to Bafatá through the Geba river under the Ensalma bridge, but nowadays that kind of navigation is almost impossible.
	Reduction of the rivers’ capacity of transporting materials.

Continual change of physical and     chemical factors ,particularly            turbidity [O²]

Overloading of FBS


	++

	7. The situation is steady,( namely  for sediment drainage problems)
	Shoreline strips risk decreasing at the continent level as well as in the Bijagós archipelago, i.e. the impact or the consequences on tourism will consist in reducing the beaches’s capacity for leisure and entertainment of the tourists and population.

Abundance of nutrients in the archipelago, which will mean less richness in biodiversity.
	There will be more floods and they will be more regular.

Overloading of FBS


	+++

	8. Marine influence (salt water) increases to the rise of the river level, associated to the increase of areas where the tides flow.
	Increasing degree of salinity and occasional submersion (flooding) of sub-coastal regions along the Geba and Corubal rivers.

The above-mentioned phenomenon could have serious consequences at the level of :

(i) cultivable lands sterilisation; (ii) aquifer salinity ;( iii) marine erosion of submerged areas leading to important changes in the vegetation.
	Salinity level will increase with the reduction of the pluviometry.

Overloading of FBS


	+++

	9. Decrease of the rainfall and flow of the rivers
	Increased salinity

High level of salinity in river mouths and inland country ;

Drought and decrease of rivers’ flow.
	Strong evaporations

Overloading of FBS


	+++

	10 The increase of the average water level would cause the eutrophy of the different steps of the course and particularly the change of O2 concentration


	There would be a disastrous impact on the cultures, and forests near rivers.

There would eventually be side-effects and a negative impact on fishing.
	Overloading of FBS


	+++

	11. Marine erosion
	More intense changes on the lie of the land and the shoreline.Ex:Bubaque,Maio small island,Pecixe,and on other sedimentary formations
	Overloading of FBS


	++

	Abnormal variations (beyond optimal limits) of the physico-chemical factors of the marine environment.
	Modification of the physicochemical features specific to the marine environment. Loss of glassy thermic effect.
	Changes of the nutrient concentration and other factors.


	++


i. Fauna and vegetation of continental, estuarial and marine waters

	Socio–economic scenario
	Future Base Situation  (FBS) of target units
	Impact on the target unit


	Target unit vulnerability (level of disturbance) :

+, ++, +++

	1. In 2020 the population will be 1,791,000 inhabitants and will double in 2053
	Sea resources demand will increase, which will be the most important source of food protein for the populations.
	Probable reduction of biomass and resources.

Overloading of FBS


	++

	2. The pollution level of streams, although it is negligible now, will increase.
	Abnormal variations (beyond optimal limits) of the physico-chemical factors of the marine environment.
	Changes of the nutrient concentration and other factors 

Overloading of FBS


	++

	3. Fish catch increases by 3% every five years
	In fifty years, the level the catch could be as high as 67,600 tonnes.
	Probable diminution of biomass and resources.

Overloading of FBS


	+++

	4. Euthophisation created by floods stimulated by possible facility buildings on water streams
	Weakening of certain nutrients and above all the  O2 concentration fall and a level that leads to the disappearance of aerobic organisms
	Overloading of FBS


	+

	5. Change of the nature of the sea bed
	The sea bed becomes inhospitable for certain species of demersals, crustacea and molluscs which will migrate to more suitable sea beds.
	
	++

	6. Continuation of the selective fishing of striped sharks, Ethymalose fimbriata, Arius parkii, and mullet.
	Reduction and extinction of species
	
	+++

	7. Continuous increase of mangrove salinity
	Reduction of the ecological role of mangroves in the reproduction and handling of the sea resources or pisciculture
	Overloading of FBS


	+++


ii.  The shoreline

(T : Temperature ; P : Pluviometry ; ASL : Average Sea Level)

	Physio-ecologic scenario
	Target unit sensitivity
	Future Base Situation  (FBS) of target units
	Impact on target units
	Target units vulnerability

	Without climate change
	1. Shores 4

2. Sediments 4

3. Shoreline  3
	Coastal surfaces are situated at 4 m maximum above average sea level
	The impact will not be so high
	+

	If the climate undergoes spatio-temporal variations of the variables T ,P
	1. Shores 4

2. Sediments 4

3. Shoreline  3
	Coastal surfaces are situated at 4 m maximum above average sea level
	The impact will be negative

A coastal erosion is possible
	+

	If the climate undergoes spatio-temporal variations of the variables T , P, ASL
	1. Shores 4

2. Sediments 4

3. Shoreline  4
	Rice plots or possible cultivable rice plots become unfit for rice growing because of the sandbank and presence of new clay formations – Cat Clay Development.
	The impact will be negative

There may be a marine erosion and a dynamics disturbed by the sediments on the shoreline
	++

	If the climate undergoes spatio-temporal alterations of the variables T , P, ASL
	1. Shores 7

2. Sediments 5

3. Shoreline  6
	Sandbanks and salinity of rice fields and low-grounds tend to intensify. The Cat Clay Development, initiated in the 70-80s can reach 50% of lower fertile lands until 2050.
	The impact will be negative

The marine erosion will increase and the natural transport of coastline sediments can be altered
	+++

	If the climate undergoes sudden spatio-temporal alterations of the variables T , P, ASL
	1. Shores 10

2. Sediments 6

3. Shoreline  10
	80% of fertile lands will be lost as well as the shores because of the saline and marine erosion until 2050.
	The impact will be negative

The shoreline suddenly moves back and the country may lose up to 50% of its territory until 2050
	+++

	Socio-economic scenarii

	Without any population growth
	1. Shores 4

2. Sediments 4

3. Shoreline  5
	Anthropogenic activities influence the natural transport of the sediments to the coast causing the silting up of shores and banks.
	The impact will be negative

The effects of human pressure on the vegetal coal and plant cover will affect the coast.
	+

	With exponential population growth
	1. Shores 4

2. Sediments 4

3. Shoreline  6
	Anthropogenic activities influence the natural transport of the sediments to the coast causing the silting up of shores , banks and alluvium
	The impact will be negative

The effects of human pressure on the plant cover will affect the coast.
	+

	If man’s activities contribute to CO2,T ,P,ASL
	1. Shores 5

2. Sediments 5

3. Shoreline  6
	The combined action of natural and anthropogenic effects will alter both the geomorphology and geology of Guinea Bissau’s coast until 2010
	The impact will be negative

The sediment transport will be impeded
	+++

	If man’s activities contribute to CO2,T ,,ASL, P↓
	1. Shores 5

2. Sediments 6

3. Shoreline  6
	The combined action of natural and anthropogenic effects will alter both the geomorphology and geology of Guinea Bissau’s coast until 2010
	The impact will be negative

The sediment transport to the coast will be interrupted.
	+++


iii. The mangrove and the coastal vegetation

	Socio–economic scenario
	Target units sensitivity 
	Future Base Situation   of target units
	Impact on target units
	Target units vulnerability

	Without any climate change
	1. Mangrove   4

2  Hydrophilic forests               (6)                      

3. «Lalas»   4
	The moving back, improvement and stabilisation of the shoreline become steady and the pressure on environmental units will depend on man’s activities.
	The impact will be negative

Destruction of about 30,000 to 60,000 ha of the annual plant cover will persist  
	++

	If the climate undergoes spatio-temporal variations of the variables T ,P
	1. Mangrove 5

2. Hydrophilic forests  8

3. «Lalas» 5
	Man’s pressure will increase on the coastal vegetation
	The impact will be negative

Destruction of about 30,000 to 60,000 ha of the annual plant cover will intensify. 
	++

	If the climate undergoes spatio-temporal alterations of the variables T , P, ASL
	1. Mangrove 7

2. Hydrophilic forests  8

3. «Lala»s 6
	Man’s pressure will increase on the coastal vegetation and access to the saline will take place in the ”lalas”
	The impact will be negative

There will be a greater abandonment of lower lands and a greater search for plateau lands
	+++

	If the climate undergoes spatio-temporal alterations of the variables T , P, ASL
	3. Mangrove 8

2. Hydrophilic forests  8

3. Lalas 6
	Featuring coastal surfaces represented by the lower lands with big surfaces situated at 4 m maximum above average sea level,, the noticeable impact at national level of the sea advance until 2050
	The impact will be negative

There will be a greater abandonment of lower lands and greater searches for plateau lands which can generate potential inter community conflicts.
	+++

	If the climate undergoes sudden spatio-temporal alterations of the variables T , P, ASL
	3. Mangrove 9

2. Hydrophilic forests 8

3. Lalas 9
	Sea’s encroachment on the lower and fertile lands and disappearance of present wet lands in 2010
	The impact will be negative

Plateau land abandonment ; population will suffer from famine 
	+++

	Scénarios socio-économiques

	Without noticeable population growth
	3. Mangrove 5

2. Hydrophilic forests 6

3. Lalas 4
	Almost 50% of the mangrove surface, and 7.1% of the forest surface had disappeared by 1990s.
	The impact will be negative

Interests will be annihilated by trade
	++

	Exponential population growth
	1. Mangrove 7

2. Hydrophilic forests  8

3. Lalas 5
	Loss of about 30 to 60,000 ha of the annual forest cover could double in 2050.
	The impact will be negative

Interests will be annihilated by trade, which will generate inter community conflicts..
	++

	If man’s activities contribute to CO2,T P ,,,AS
	1. Mangrove 8

2. Hydrophilic forests 8

3. Lalas 7
	Any activity related to the plant cover distribution will have an impact on the lower lands (sandbank and clay formation will develop in the future)
	The impact will be very negative.

Lack of lands will intensify intercommunity conflicts.
	+++

	If man’s activities contribute to CO2,T ,,ASL, P↓
	1. Mangrove 10

2. Hydrophilic forests 10

3. Lalas 9
	100% loss of the forest cover and desertification of the national territory until 2100
	The impact will be very negative.

Lack of lands will intensify intercommunity conflicts
	+++


iv. Soils and hydrographical basins on climate change
	Socio–economic    scenario
	 Future Base Situations (FBS)
	Impact on target unit


	Target units vulnerability

	
	
	Without any Climate Change

(WCC)
	With Climate Change (CC)

CO2,  T
	

	If the population keeps on growing at the present pace


	· Tendency to increase of energy consumption and number of engines that contribute to Green house Effect Gas.

· Greater human pressure on nature, mainly on the plant cover and impacts on soils


	Negative

1. Bigger pressure

2. Plant cover reduction; 

3. More drainage

4. More dragging of the superficial layer (humus)


	If T increases and P decreases

· Considerable reduction of the vegetation

· Hydric stress

· Increase of acidity and salinity 

· Intensification of the future base situation

Overloading of FBS


	++ 



	If the unavoidable action of bush fire in the dry season  still prevails
	· Fertility loss of the soil;

· Limitation of the natural regeneration;

· Reduction of micro organisms of superficial layers of the soil
	1. Greater emission of Green house Effect Gas / Atmospheric pollution 


	If T increases and P decreases

· Free emission of CO2, CO, CH4, N2O, NOX e COVNM. 

· Reduction of soil productivity;

· Serious health problems

Overloading of FBS;


	++

	Physio-ecologic scenario
	Future Base Situation (FBS)
	Impact on target unit


	Target unit vulnerability (Management of perturbation) +, ++, +++

	
	
	Without any Climate Change

(WCC)
	With Climate Change

(CC)
	

	If the salinisation process continues


	· Reduction of productivity of cultivable lands

· Manifestation of new ecosystems, replacing the old ones .

· Losses of agriculture lands

    (land sterilisation)


	Negative

1. Unproductive lands ;

2. Negative consequence on economy;

3.Disappearance of fauna and flora sensitive to salinity


	If T increases and P decreases, the ASL (average sea level) increases.

· Presence of sterilized lands and salines ;

· Inland movement of active tides, favouring salinity of broad agricultural and pastoral areas;

· Crucial disappearance of lower lands and possible destruction of facilities built along the coast.

· Overloading of FBS


	+++



	If the acidification process intensifies 
	· Poor quality of agricultural lands;

· Lower productivity

· Micro-organisms of the soil damage                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
	1. Negative consequence on  national economy;

2. Disappearance of fauna and flora sensitive to salinity
	If T increases and P decreases
· Land degradation

· Soil unproductive

· Appearance of new species more resistant to the situation

Overloading of FBS


	++

	If the tendency of the active tides movement inland prevails
	· Soil sterilization and imbalance of soil-vegetation-micro-organisms interaction.

· Heavy increase of salinized lands, which leads to transfer of agriculture activities to plateau soils and lower lands;

· Possible influence of salines on the phreatic layers

· Disappearance of more vulnerable ecosystems and adaptation of other ones.


	Negative
	 If T increases and P decreases

· Evaporation; 

· More saline concentration in soils and frenetic layers. 

· Reduction of the productive capacity of affected soils.

Overloading of FBS


	+++

	In case of pluviometry ….will keep on decreasing.
	· Lower productivity

· Hydric shortage;

· Drought  and desertification

Progressive decaying of the superficial layer and consequent flatulence ;

°Salinity increase
	Negative
	If Temperature increases

· Quick degradation of soils

Overloading of FBS


	+++


The studies have shown the high vulnerability of the coastal zone, in particular sectors which are stakeholders in this notably agriculture, forests, fishing, waters and tourism.  On one hand, this vulnerability is the result of the natural geological and geomorphologic formations which cut across the zone, and the dynamic of the littoral, and on the other, of the concentration in this area of the principal biodiversity resources, which brings a strong demographic pressure on these resources, provoking an induction in climate change factors.  To illustrate the first point one must remember that the coastal perimeter formations are mainly sedimentary, and alluvial with a low relief and of recent (quaternary era) deposits as is the case for the whole of the delta of the Guinean coast and the Bijagos Archipelago, while inland the geological and geomorphologic formations are much older (first and second era).  In addition, it must be remembered that two thirds of Guinea Bissau’s territory is below 50m above sea level, and that this area is almost entirely found in the coastal area.  This characteristic is favourable to coastal erosion (notably of cultivated soils and sand build-up in low-lying areas, of rice fields and watercourses), which is worsened under the conditions of rising temperatures and the associated rising sea level.

Figure 2: Maps showing the location of natural coastal ecosystems vulnerable to a rise in sea level
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1.3
Policy, legislative and institutional context
1.3.1 Policy context

Amongst the main institutions playing a role in the management of the coastal area are the Ministry of Rural Development and Agriculture (responsible for forests, animal rearing and coastal planning), the Ministries of Fishing and Maritime Economy, Tourism, and Natural Resources (responsible for the environment).

Different national development sectors such as the agrarian, fishing, tourism, urbanisation, sanitation and other sectors advocate policies which, with good implementation and follow-up, could minimise the effects of climate change.  In this way, for example, the LPDA has responded to the strong pressure on forests in the last 30 years, the mis-management of land and resources, the homogenisation of agricultural production and has pointed to the need of the creation of agro-ecological land planning in Guinea Bissau, taking into account the natural vocation of each site.  The Tropical Forest Action Plan (PAFT) sets forward the principle axes of sustainable forest policy, as well as specific measures for the institutional reinforcement of the sector, and the creation of conservation cells in different areas of the biosphere of the country so that they can overcome the difficult reality which the sector currently faces.  Several laws seem to give impetus to actions which could have a positive indirect impact on the environment and resources.  The Real Estate Law recognises the role of rural communities in the management of their resources.  It also addresses the problem of forest management in the framework of an integrated management of natural resources aiming at increasing the responsibility that local communities take in the management of their resources.  The Real Estate Law establishes, amongst other things, a forestry regime which applies to fragile areas and river banks, and bans the felling of tress in these zones, in the objective of preventing erosion, desertification and protecting the ecosystem and its wildlife.  Equally, the Framework Law of Protected Areas aims at protecting ecosystems, animal and vegetable species, biodiversity and promoting sustainable socio-economic exploitation.

It is important to highlight that, as regards projects included in the framework of the Public Investment Programme (PIP), the new government after the elections in 2004 indicated that the project selection criteria would reflect “global development objectives, namely impact on economic growth, improvement in the population’s standard of living, environmental impact, job creation, promotion of women, support of the private sector, amongst others”.  The government has included in its current legislation programme actions such as the creation of National Adaptation Programme of Action (NAPA), and the follow-up of the Second National Communication on Climate Change.

The National Environmental Management Plan (PNGA) is a tool which should guide the environmental policy of Guinea Bissau, in integrating the vision, goals, strategies and actions necessary for its implementation.

The National Strategy and Programme of Action for Biological Diversity (SNPA-DB), is a basis for the implementation of sustainable management of biodiverse resources and conservation policies.  This hence, fulfils the agreements that Guinea Bissau entered into in signing and ratifying the Convention on Biodiversity, which could eventually integrate the SNPA-DA into development sector plans.

The operational objective, according to the strategic texts, focuses on themes such as the sustainability of agriculture, animal rearing, forests, fishing, conservation in situ and ex situ, awareness raising, training, and the judicial and institutional frameworks.  The document clearly states that, “conservation of terrestrial and marine environments and their biodiversity is the task of humanity, since its quality depends to a great extent on the level of conservation of these ecosystems”.

For the sub-region a Regional Strategy of Marine Protected Areas (MPA) has been adopted in the framework of Regional Programme for the Conservation of the Coastal Area in West Africa (PRCM) which includes the 6 countries of the Sub-Regional Fisheries Commission (CSRP) and is an instrument for the coming 20 years which aims at reinforcing the role of MPAs in the management of natural resources and biological diversity and organising the MPAs of West Africa into an integrated network.  Its strategic domains include the problem of climate change, in the light of a good understanding that changes in the littoral environment, in the long term are under the influence of the climate and human societies.  The regional strategy aims to establish accessible and multi-disciplinary databases concerning climate models, including hydrodynamics, tides and coastal currents in order to draw out the general ecological and social trends as regards the evolution of the environment.  To this end, the strategy looks to set up observatories to collect information, whilst bearing in mind the necessity to identify the causes of the evolution and the relationship between the climate and human societies.

1.3.2 Legislative context

The following laws have a bearing on the coastal zone

· Land Law;

· Fishing Regulations;

· General Regulations concerning the Construction of Urban Housing in Guinea Bissau;

· Framework Law of Protected Areas (1997);

· General Law concerning Fishing

· Forest Law (1991);

· Regulations concerning forestry taxes;

· Decree of the creation of four national parks.  This law created the National Park of the Mangroves of the Cachéu River (PNMC), National Park of the Cufada Lakes (PNLC), National Park of the Orango (PNO), and the National Marine Park of João Vieira er Poilão (PNMJVP) in December 2000, as well as the official recognition of the Biosphere Reserve of the Bijagos-Bolama Archipelago in 1996;

· Regulations on Artisanal Fishing (1997);

· Existence, since late 2005, in the Coastal Zone and Biodiversity Management Project of an Environmental Impacts Assessment Cell (CAIA), financed by the World Bank and with the technical support of the UICN, which aims to become a specialised national structure, with the stated objective to (i) reinforce the response capacity through legislation (ii) reinforce the institutional capacity at a governmental and civil society level as regards legislation on the Assessment of Environmental Impacts (EIE); (iii) assure the professional capacity of jurists in Guinea Bissau as regards environmental law; (iv) popularisation of laws and regulations in order to raise the awareness of different sectors of the society to the environment;

· Tourism: Cartographic study of Guinea Bissau

1.3.3 Institutional context

It is true to say that the existing institutional framework is beneficial to the integrated management of the coastal areas.  Indeed, at a governmental level there is a minister responsible for the policy and strategy of the Environmental sector.  However, the technical execution of certain activities is under the responsibility of the Minister of Agriculture and Rural Development through the General Directorate of Forests and Hunting (DGFC) and the Institute of the Biodiversity of Protected Areas (IBAP).

The Office of Coastal Planning, created in 1994, was placed under the direction of the DGFC, and remains the institution responsible for the coordination of conservation actions and the development of coastal wetlands, which cover a surface of 18,000km2.  IBAP under the auspices of the Primature, is responsible for the management of coastal and marine biodiversity as well as national protected areas. 

There are also numerous national NGOs carrying out actions in the coastal zone, amongst these figure Tiniguena which supports actions in sectors linked to the sustainable management of resources, and local development actions such as: (i) sustainable management of coastal areas of certain islands of the archipelago and their resources, (ii) sustainable artisanal fishing, (iii) inter-island transport and communication with Bissau.  Action for Development (AD) another NGO is dedicated to developing core actions such as food security, creation and support of radio communities, training in art and other professions, and environmental actions such as the creation of schools of environmental observation, participation in the tasks of protecting Guinea Bissau’s forests and conducting bioecological studies in Cantanhez wetland forest.  Another Nantynian is dedicated to grass-roots community and environmental development, whilst ALTERNAG deals with studies particularly related to government decentralisation, information and training for civil society, and is implicated in the environmental domain with awareness raising activities.

Certain semi-pubic institutions have a research brief, such as the National Institute of Research and Studies (INEP) which incorporates the Centre of Environmental Studies and Relevant Technology (CEATA) and aims at the promotion of development studies and applied and fundamental research in environmental and natural science domains, as well as the adoption of relevant technologies which reduce negative impacts of human and naturally driven changes to ecosystems and biodiversity resources.  CEATA has a Geographical and Remote-Sensing Institute (with the Coastal Planning Cabinet GPC), which is responsible for the management of the Bolama-Bijagos Biosphere Reserve (with UICN and GPC), and it is the chief agent in the creation of biological and socio-economic studies.

All these institutions maintain good complementary relations in planning scientific programmes and information exchange.

1.3.4 Local socio-economic context

Even if a explicit governmental policy of decentralisation is not yet in existence, a trend in this direction can be observed in the practical application of certain principles.  Indeed, in order to allow better management of activities integrating local stakeholders, some institutions have set up regional and local offices which include: (i) the Coastal Planning Office has become, under the responsibility of the Minister, a key player in the sustainable conservation and management of coastal area resources, (ii) the “House of the Environment” is a body which brings together all the stakeholders of the Bolama-Bijagos Biosphere Reserve aiming at (i) a better management of natural resources, (ii) conservation of biodiversity, (iii) promotion of sustainable development activities, and (iv) research, with important and increased participation of local populations.

1.4
Baseline analysis 

1.4.1 Recent history of the evolution of the shoreline and the coastal area

The site of Varela in the north, in the direction of Cap Skiring (tourist centre in Cassamance, Senegal) as well of Bubaque Island and the Porocs and Melo Islets in the Bijagos Archipelago are clear examples of shoreline change.  Indeed, the phenomenon of coastal erosion is evident in Varela a site which has an enormous tourist potential, where erosion is not only causing the destruction of local beaches (some of the most beautiful in West Africa) but is also provoking the disappearance of civil infrastructures in the region.  In the absence of more precise statistics, it is estimated that the shoreline is receding inland by 2m per year.  This erosion is driven by both natural and human pressures: rainfall (pluvial erosion), sea level rise (climate change) and marine erosion (swells, currents and macro-tidal tides) as well as construction on the coast (urban pressure).

Bubaque Island centrally placed in the Bijagos Archipelago, it has suffered shoreline modifications for several decades, especially in the harbour area, putting in danger most of its current infrastructure.

Porcos and Melo Islets in the south of the Bijagos Archipelago, are picture-postcard sites that not only have great ecological and natural worth for several species, but also socio-cultural for the islands’ inhabitants.  It is thought that one of the primary reasons for the erosion seen here is the disappearance of mangroves cut by migrant fishermen who illegally practice artisanal fishing.  In fact, the use of mangrove wood to smoke fish leads to coastal disequilibrium and, in consequence, increases coastal erosion, which gives rise to the disappearance of areas that shelter great biodiversity.  In addition, natural phenomena also play a role in this erosion, for example, marine erosion and sea level rise due to climate change.

1.4.2. Response measures and coping strategies – responsibilities and effectiveness 

Despite this situation, no measures have been taken to counter the advance of the sea up to the present.  This can be explained by the weak capacities in human and institutional resources that are responsible and interested, as well as decentralised structures.  This lack of capacity, is not only limited to a lack of understanding of existing techniques concerning the protection of the coast, and the lack of relevant technical-scientific data on erosion phenomena, but also the absence of adequate legislation that regulates and controls urban expansion (in the case of Vareal and Bubaque) and artisanal fishing (in the case of the islets) in the area.

2. Site selection

2.1
Process followed 

The identification of hot spots and sensitive zones in relation to the evolution of the shoreline was carried out in the following three-step process based upon established criteria suggested by the “guidelines for the preparation of the national report”. These criteria are: (i) the scale of coastal erosion, (ii) the value of the area in terms of biodiversity, (iii) the population at risk, (iv) the economic value at risk, (v) the vulnerability to climate change, (vi) the role of resources in the activities of local communities, (vii) the role of resources present in the national development and (viii) the priority of the site from the government’s point of view.

The application of this process led to the identification of the following sites: the beach of Varela, Boubaque Island and the Islet of Porcos.

The identification of these sites was approved nationally during a meeting of stakeholders called for this purpose which gathered most of public, semi-public, private institutions and NGOs involved in the coastal zone.  Amongst these were the Ministry of Agriculture and Rural Development, Ministry of Fishing, Ministry of Tourism, Ministry of the Advancement of Women, Solidarity and the fight against Poverty, Ministry of Natural Resources, Ministry of Public Infrastructure, the Directorate of Energy, the Environment, Water Resources, Geology and Mines, Forests and Hunting, Institute of Biodiversity and Protected Areas, the private sector, research institutions, NGOs, UNDP and the IUCN.

2.2
Description of selected sites 

Site of Varela Beach

1. Name of the site: Varela Beach
2. Administrative area and position: Varela beach is located 300 meters from the Varela village which represents the administrative section of Varela in the area of Sao Domingos.  This is part of administrative region of Cachéu, in the North of Guinea Bissau.  Approximately 2000 people live in the village according to the last census.

3. Coast length : about 3 km

4. The scale of coastal erosion: studies reports that the rate of coastal erosion in the site is over 2m a year. This rate could be more significant if we take into account the damages that occurred about two years ago.

5. Trans-border characteristics: Varela beach continues into Senegal (5 km to the North) and it is believed that the dominant direction of currents in the area is North-South coming from the South coast of Senegal (Cap Skirling). 

6. The characteristics of the site:

6a. Natural conditions: The site is a sandy beach with a concave bar. It is bordered in its extreme South by a rocky rise next to a cliff approx. 20m high. To the north, along the beach, the land lost as a result of erosion varies between 1m to 4m. 

6b. Suburbs, cities, villages which can be found in the site: there are houses 100m from the beach; which belong to people living in Bissau, the capital. In addition, the village of Varela, inhabited by an indigenous population of about 500 people, is about 300 m from the beach.  

This population primarily practices itinerant agriculture in the plateaus, fishing (a section of the beach is used for off loading fish and anchoring the fishing boats in the bay), the exploitation of palm products (including palm oil and wine, and fish breading), and peanut harvesting. In addition, many women work in small-scale vegetable cultivation, and sell their produce directly. The site also welcomes systematic seasonal visitors from the rest of the country and also from Casamance (Senegal). 

6c. Main economic activities found in the site: the site has significant tourist potential (for beach holidays as well as ecotourism – the National Park of Mangroves of the River Cachéu is within 50km) in spite the lack of suitable facilities. Artisan fishing is also practised in the maritime zone and the beach serves as an off loading point for the products of this activity. The sale of agricultural products, such as palm oil and wine, honey and nuts are also brings an income to the area. 

6d. The main stakeholders intervening in the site: the main stakeholders in the site are cited below with their respective responsibilities: 

· Ministry of Tourism, as this site has a large tourist potential

· Institute of Protected Areas and Biodiversity involved in the conservation and the assessment of environmental impacts. 

· The Ministry of Natural Resources and the Ministry of Agriculture and Rural Development respectively via the Department of Environment and Forests, working together for coastal protection and tree replanting. 

· The NGOs such as Palmeirinha, Tiniguena and ADRA, because of their public environment awareness campaigns.

6e.  Major future projects which might affect the site: Urban pressure, especially the building of tourist infrastructure close to the shoreline constitutes the most obvious threat to the alteration of Varela beach.

7. Is the site of high biodiversity? Varela beach is an important egg laying site for marine turtles (Chelonia mydas, Eretmochelys imbricata, Lepidochelys olivacea, Caretta caretta and Dermochelys coriacea) (DA SIMÃO, A. S., 1994). 

8. Other threats or problems encountered in the site (apart from coastal erosion): irrational building on the shoreline weakens the soil and produces pluvial erosion. 

9. Site Value 

	Site Value
	Local
	National
	Regional/Global

	From an environmental point of view 
	· Reproduction zone for marine turtles;


	· Reproduction zone for marine turtles


	· Reproduction zone for marine turtles

	From a socio-economic point of view
	· Recreational space, especially for the youth ;

· Fishing boats harbouring and off loading;

· Small businesses (selling of artisanal products, fishing …) linked to seasonal tourism;

· Potential source of extra jobs with the development of ecotourism;


	· Excellence place for beach tourism (the largest beach on the cost and the closest to main urban centres) ;

· Could attract tourist investments;

· Privileged place for the development of ecotourism (proximity to the Natural Mangrove Park of Cachéu River, protected area) ;


	· Tourist area ;

· Zone used by the neighbouring population of Casamance, Senegal


Bubaque Island site

1. Name of the site : Bubaque Island
2. Administrative area and position: Bubaque is part of the administrative region of Bolama-Bijagós which integrates the Archipelago of Bolama-Bijagós in the South-West of Bissau Guinea. The geographical position of Bubaque is: 11º 55' N et 15º 52' 30" W. The island belongs to the Biosphere Reserve of Bolama-Bijagós Archipelago (RBABB) with an insularity index of 4.56
3. Size: 68.14 km2 calculated from low tide level. The Miller insularity index is 4.56 (DA SILVA, A.S., 1994)

4. The scale of coastal erosion: The shoreline is retreating on Bubaque Island, especially in the area close to the port where several hotels are being built; the problem is so serious that some of the projects have been abandoned. This erosion is the result of both marine and pluvial actions.

5. Trans-border characteristics: Bubaque has some trans-border characteristics as it belongs to the RBABB and the West African littoral drift that starts in Mauritania.
6. Characteristics of the site :
6a. Suburbs, cities, villages present in the site: There are 3.397 people living in Bubaque Island (1991 population census). The urban area of Bubaque is concentrated next to the port. Most of the population belongs to the Bijago native ethnic group. 

6b. Main economic activities found in the site: Commerce, tourism, (swimming and ecotourism) and artisanal fishing are the main economic activities practised in the island.

6c. Main stakeholders intervening in the site:

· The Ministry of Tourism as the site has a high tourist potential particularly popular recently by foreigners and expatriates from the Europe.

· Institute of Protected Areas and Biodiversity, which is involved in the conservation and evaluation of environment impacts.

· The Ministry of Natural Resources and the Ministry of Agriculture and Rural Development through its respective competent services; the Department of Environment and Forests.

· The Ministry of Fishing, through artisanal fishing projects.

· Some NGOs such as Nantynian, Tiniguena and IUCN, through communication and public awareness campaign of the protection and conservation of environment.

                6d.   Major future projects which might affect the site: Urban pressure, especially 




the building of communication and tourist infrastructure close to the shoreline 




constitute the most obvious threats.

7.  Is the island rich in biodiversity? Bubaque Island is an important place for some reptile   species such as the spitting Cobra (Naja nigricollis), “Nil Varan” (Varanus niloticus niloticus), the dwarf crocodile (Osteolaemus tetraspis tetraspis), Seba python (Python sebae), green Mamba (Dendraspis viridis), the black turtle (Pelusios subniger), etc., as well as some mammals such as souza dolphin (Sousa teuszii), African “Lamantin” (Trichechus senegalensis), etc.

8.   Other threats or problems encountered on the site (apart from coastal   
      erosion) : Unrestricted building along the coastline weakens the soil and produce 

      pluvial and marine erosion.

9. Site Value

	Site Value
	Local
	National
	Regional/Global

	From an environmental point of view 
	Reproduction zone for marine turtles and several other reptiles and endemic mammals
	· Preservation zone of an important biological diversity.

Main zone for the preservation of sedimentary balance of the Archipelago. 
	· Preservation zone of an important biological diversity.



	From a socio-economic point of view
	· Recreational space, especially for the youth;

· Small businesses (artisanal products, fish, …) ;

· Potential source for extra jobs with the development of ecotourism. 
	· Important zone for the development of tourism

· Suitable place for the development of ecotourism ; 

· Situation in central position in relation to the other islands of the Bijagos Archipelago ;

· Important zone for the installation of artisanal fishing projects. 
	· Tourist area ;

· Site integrating the biosphere Reserve  

Of Bolama-Bijagós Archipelago, the most important biodiversity site in West Africa after that of “Banc d’Arguin” in (Mauritania).


11. References (publications, reports) and/or available database : Geography Master’s Essay - Contribution to Scientific study of Bijagós Archipelago in prospect of a biosphere reserve project, presented by Alfredo SIMÃO DA SILVA, September 1994 (University of Bretagne Occidentale, France). 

Islet Porcos site
1. Name of the site: Islet of Porcos 
2. Administrative Region and position: The islet is part of the Biosphere Reserve of Bolama-Bijagós Archipelago (RBABB) and the administrative region of Bolama-Bijagós. Its geographical position is: 11º 25' 20" N and 16º 18' 40" W. 

3. Size: 1.88 km2 estimated from low tide level. The Miller insularity index is 2.19 (DA SILVA, A. S., 1994).

4. The scale of coastal erosion: Studies show a high rate of erosion. This phenomenon is magnified by human action such as the cutting of mangroves by illegal foreign fishermen to smoke fish. One of the sandy spits around the islet has disappeared in the South-West side. (see pictures below, BIAI, J./IBAP, Local Consultant Report ACCC, January 2006 ). 

5. Trans-border characteristics: The site belongs to the RBABB and is part of the West African littoral drift starting in Mauritania. 

6. Characteristics of the site: 

6a. Natural Conditions: From sedimentary origin, the Porcos Islet is criss-crossed by water inlets, with some sandy spits surrounding it.  The site is completely covered by mangroves and is an important biotype for several species.

6b. Urban areas, cities, villages found in the site: There is no native population in this island, there are only migrant fishermen from Sierra Leona and other countries. The (INEC,1999) census revealed the presence of 654 people and 84 families. 

Illegal Foreign Fishermen Camp in Porcos Islet 

6c. Main economic activities found in the site: The site has a high tourist potential (beach holidays as well as ecotourism) in spite the lack of suitable facilities.  Artisanal fishing is also practised in the maritime zone. The beach is used as an off loading point for the products of this activity to the next village. 

6d. The main stakeholders in the site: The main stakeholders are:

· The Ministry of Tourism as the site has large potentiality for the development of tourism. 

· Institute of Protected Areas and Biodiversity which is involved in the conservation and the evaluation of environment impacts. 

· The Ministry of Natural Resources through the Department of Environment;

· The Ministry of Agriculture and Rural Development, through the Directorate of Forests;

· The Ministry of Fishing;

· The NGOs Nantynian and IUCN by their protection and conservation actions, of community environmental development.

· The Palmeirinha, Tiniguena and ADRA NGOs, because of their communication and public environmental awareness campaigns.

6e. Major future projects which might affect the site: The growing presence of fishermen is a permanent threat for the site.  The aggressive activities of certain international tourist investors as regards the island must also be taken into account.

The pressure of urban expansion, especially the building of civil infrastructure of tourism close to the shoreline, constitutes the most obvious threat to the changes to Varela beach. 

7. Is the site of rich in biodiversity? Porcos Islet is an important reproduction area for rare and endangered marine turtles (Chelonia mydas, Eretmochelys imbricata, Lepidochelys olivacea, Caretta caretta and Dermochelys coriacea).

8. Other threats or problems encountered in the site (apart from coastal erosion): The building along the coastline weakens the soil and encourages pluvial erosion. 

9. Site Value

	Site Value
	Local
	National
	Regional/ Global

	From an environmental point of view
	· Reproduction zone for marine turtles


	· Reproduction zone for marine turtles
	· Reproduction zone for marine turtles

	From a socio-economic point of view
	· Recreational space, especially for the youth ;

· Fishing boats embankment and off loading point for the products of artisanal fishing 

· Small businesses (artisanal products, fishes, , …) linked to seasonal tourism

· Potential source of extra jobs with the development of ecotourism
	· Excellence place for tourism (beach holidays) (the largest beach on the coast and the closest to main urban centres) ;

· Good tourism investment potential. 

· Good location for the development of ecotourism (closeness to the Natural Park of Mangrove of Cachéu river, protected area)
	· Tourist Area;

Zone used by the neighbouring population of Casamance (Senegal). 


Main future trends of Shoreline Change.

To establish the main trends of future shoreline change, we took the time horizon of 2050 to build a probably climate change scenario (using inputs from Nick Brooks). This scenario predicts (i) a vertical rising of marine level from 5 to 32 cm and (ii) the rising of a flood level up to 6 m.

The main impacts will be:

Table 2 : Main impacts of climate change in 2050

	Types of impact
	Importance of impacts

	
	Varela
	Bubaque
	Porcos

	Environmental Impacts

	Rate of coastal erosion increasing
	3
	3
	3

	Floods in low zones
	2
	3
	3

	The increasing salinity of waters and soils
	1
	1
	3

	Degradation of ecosystems
	3
	3
	3

	Fish population modification
	0
	3
	3

	Increased frequency of natural events (storms, etc.)
	2
	2
	3

	Others
	
	
	

	Socio-economic Impacts

	Population at risk
	0
	1
	3

	Economic Value at risk (facilities, housing, etc.)
	3
	3
	3

	Threatened economic activities
	3
	3
	3

	Cultural value at risk
	0
	1
	2


3. Adaptive Capacity Assessment
3.1 
Results
The analysis of the table allows us to draw the following conclusions: (i) the selected sites are extremely vulnerable to erosion and floods; (ii) the impacts have more disastrous consequences on the ecosystems in the Archipelago and particularly in Islet of Porcos; (iii) the infrastructures destined to tourism and fishing present to a high degree of vulnerability, on an economic level; (iv) generally speaking, ecosystems are very vulnerable.

The evaluation of adaptation capacities resulted from these two tables above, allows us to draw these conclusions: 

· Ecosystems/vulnerable species: ecosystems and/or species more exposed to future shoreline change are mangroves, birds, reptiles (especially turtles) and mammals. Mangroves do not have a good capacity of adaptation for sea level rise brings about the increase of an increase in salinity which is a phenomenon that kills mangroves. Birds can have other nesting sites as well as turtles and threatened mammal species like the Hippopotamuses. Changes in fish populations in Bubaque Island and in Porcos Islet will be obvious in spite of their capacity to migrate (from one area to another).  

· Human Systems: The most vulnerable human systems are economic goods such as infrastructure and houses found in the selected sites notably in Varela and Bubaque. Consequently, this vulnerability is extensive to developed activities in these sectors, as well in the local level as in the national one. In fact, the civil building projects (hotels, houses) and seaside roads are very exposed. Because of their size, their adaptation capacity is also low. 
3.2 Barriers to increased adaptive capacity
The analysis of barriers to the improvement of adaptation capacity has been carried out by the analysis of constraints to adaptation capacities of human system at a national and local level. 

Table 3: Analysis of the capacities for adaptation of human systems at a national level

	Resources for adaptation
	State of availability
	Nature of constraints

	Human resources
	1
	Limited number

Lack of experience

Lack of training

	Technical resources
	1
	Lack of experience

Lack of technical means

	Financial resources
	1
	Limited resources 

Strong dependence on external aid

	Institutional resources
	1
	Political instability

Unsuitable laws and regulations
Fiscalization of the application of the laws and regulations 

Community policy of free circulation of people and goods of the ECOWAS or UEMOA.

Minimal integration of CC policies in national policies and strategies


0: inexistent resources; 1: poor level of available resources; 2: moderate level of available resources; 3: good level of available resources.

Table 4: Analysis of the adaptive capacity of human systems at a local level

	Questions
	Responses
	Constraints: (examples)

	Are the local actors informed of the risks and the causes of those risks?
	Yes
	Level of education and literacy

Lack of access to information

No program of awareness about these issues

	Are the local actors ready to change their behaviour?
	Yes
	Lack of information

	Are the local actors open to change/modify their activities?
	Yes
	Lack of means

Lack of resources

No access to credit

Lack of information

Lack of technical support

	Are the local actors ready to lose their land?
	Yes
	Cultural barriers

No available land

No support for reconstruction

No access to credit

	Do the actors have structures of coordination and exchange?
	Yes
	Conflict of interests

Lack of discussion between groups

	Are there efficient networks of solidarity?
	Yes
	Excessive poverty

Destruction of traditional systems

	Are there examples where communities have faced changes in the shoreline with success?
	No
	Lack of information

Lack of means 

Lack of technical support


4. Project Strategy

4.1  Project Rationale
The analysis of the adaptive capacity of ecosystems to shoreline change shows the intrinsic link between the availability of resources at national level and the level of awareness and implication of different stakeholders at local level.

At national level, the adaptive capacity of human systems depends on the availability of resources (human, technical, financial and institutional). Therefore, the greater the quantity of available resources, the greater the adaptive capacity to climate and shoreline change, and consequently, the smaller the constraints or barriers to adaptation.  It must be highlighted that the availability of resources above all of to structural resources (human and institutional) is crucial.  Necessary conditions for the reinforcement of adaptive capacity of human systems include: the correct adaptation and control of laws and regulations (for example, the Island of Porcos’ attempts to dismantle illegal camping were hindered with ECOWAS legal provision as regards free circulation of persons and goods), its linkage with policies of Climate Change and national development strategies, and assured political stability.  For these reasons, training schemes are our priority, in order to increase the availability (quantity and quality) of human resources.

At local level, adaptation depends particularly on awareness raising and involvement of local stakeholders in the process. In fact, their involvement will produce positive effects in terms of adaptive capacity.  The improvement of access to information, communication and awareness raising, setting up coordination and information exchange structures (among NGOs and community based associations) will allow the reduction of the main barriers to adaptive capacity from local stakeholders, and will reduce cultural barriers and conflicts of interest.

4.2  Project Activities

i) Varela Beach

Suggested activities:

1) Study by observation, for at least 12 months, in order to determine the prevailing direction of the sea currents and the coast line drift (in meters/second). Some expertise in coastal erosion must be hired in the sub-region in order to conduct such a study. At internal level, 1 or 2 people (preferably young people with baccalaureate or high school diploma level, living in the site area) will be trained and be in charge of observing and registering data on the site (this activity will be financed by GEF)

2) Development of an activity adaptation proposal (construction of groins, protection with gabions) including the implementation costs (activity financed by GEF);

3) Financing and implementation of the adopted adaptation measure by the ACCC project (financing by GEF);

4) Putting in place a technical structure composed of elements from the main institutions that are technically and scientifically oriented and working in the coastal zone, such as the Institute of Biodiversity and Protected  Areas (IBAP), the Geology and Mining Head service (DGGM), the National Institute of Surveys and Research (INEP), the universities and the Environmental Impact Evaluation Committee (CAIA). (Activity to be co-financed);

5) Development of ecotourism in order to promote the coastal ecosystems. This activity can be completed jointly with the Feasibility Study of Ecotourism in the Biosphere of the Bolama-Bjagos under the supervision and coordination of the Institute of Biodiversity and Protected  Areas (IBAP) (activity financed by GEF funds and co-financing)

ii) Bubaque Island

Suggested activities:

1) Study by observation, for at least 12 months, in order to determine the prevailing direction of the sea currents and the coast line drift (in meters/second). Some expertise in coastal erosion must be hired in the sub-region in order to conduct such a study. At internal level, 1 or 2 people (preferably young people with baccalaureate or high school diploma level, living in the site area) will be trained and be in charge of observing and registering data on the site (this activity will be financed by the GEF fund)

2) Development of an activity adaptation proposal (construction of groins, protection with gabions ...) including the implementation costs( activity financed by the GEF fund);

3) Financing and implementation of the adopted adaptation measure by the ACCC project (financing by the GEF fund);

4) Evaluation of the policy and legislation relating to the urbanization of the coastal zones, mostly as regards the developments on the shore and suggestion of adequate changes that make it possible to reinforce the provisions banning the construction of infrastructures on the areas adjoining the coast line (activity to be conducted by a national consultant). This activity will be financed by GEF funds and co-financing;

5) Sensitizing drives for the populations and the decision makers on the dangers related to uncontrolled constructions on coastal zones in violation of the rules and regulations (financing by GEF) 

6) Putting in place a technical structure composed of elements from the main institutions that are technically and scientifically oriented and working in the coastal zone, such as the Institute of Biodiversity and Protected  Areas (IBAP), the Geology and Mining Head service (DGGM), the National Institute of Surveys and Research (INEP), the universities and the Environmental Impact Evaluation Committee (CAIA). (Activity to be co-financed);

iii) Porcos Islet

Suggested activities:

1) Growing mangrove in the deforested zones of the small island with the population taking part (activity financed by GEF funds and co-financing)

2) Advertising improved stoves for energy saving and new technologies of fish smoking and sensitizing the populations in order to reduce mangrove deforesting in joint action with private individuals and/or specialized institutions such as the National Institute of Research and Applied Technology (INITA)  NB: A credit line could be put at the disposal of the private individuals in order to support this activity (activity financed by GEF funds and co-financing);

3) Drawing up rules and regulations especially aimed at discouraging the irregular construction of fishermen’s camps in the archipelago (co-financing);

4) Joint action with the Institute of Biodiversity and Protected  Areas (IBAP) and other specialized institutions and projects in order to support the creation of a mangrove Observatory (GEF financing and co-financing)

5) Using the structure(s) of the Protected Areas to list the birds that live in those islands (co-financing resources).

iv) National Level

1) Developing of ecotourism in order to promote the coastal ecosystems. This activity can be completed jointly with the Feasibility Study of Ecotourism in the Biosphere of the Bolama-Bjagos under the supervision and coordination of the Institute of Biodiversity and Protected  Areas (IBAP) (activity financed by GEF funds and co-financing);

2) Reinforcing the technical capacities of the institutions involved in (i) integrated management, (ii) evaluation of vulnerability to CC, (iii) development of adaptation strategies and (iv) implementation of planning models based on ocean and climatic data in order to reinforce the decision making process. Those activities could be conducted by university institutions and the sub-region expertise of the ACCC project and financed by GEF;

3) Creation of local resource entities (focal points) at local community level for matters of adaptation to CC. (co-financing);

4)  Holding of national workshops on economic and social topics relating to climatic and anthropogenic matters affecting coastal ecosystems, such as infrastructure construction,, tourism, fishing, regional planning. (activity that can co-financed).

4.3  Project Indicators, Risks and Assumptions 

Hypotheses

For the project to succeed, the following hypotheses are to be put into practice:

· The stability of the institutional framework of the project implementation, especially the stability of the national political situation and good relations between the countries involved in the project;

· Joint action between existing projects and the ACCC project;

· Availability of the resources budgeted for in the financing plan.

Risks

The risk of failure of the first hypothesis is mainly related to the political situation of the country, which means that it is outside the scope of the project. As regards the risk related to overlaps with the existing projects, this can be avoided institutionally by implementing sector-based policies and decision making at a governmental level. The risk related to the availability the financial resources of the project can be removed or minimized by regional coordination actions and reinforcement of cooperation between the countries involved and the financing multilateral institutions.

4.4 Country Ownership

Guinea Bissau, aware of the disastrous consequences of environmental problems especially for future generations, contributed to the global efforts by signing and ratifying international conventions and protocols in connection with the different aspects of environment.  Thus, it ratified in October 1995 the United Nations Framework Convention on Climate Change and on Biodiversity and the Kyoto Protocol in November 2005.  The Ramsar Convention and the Convention of the Against Desertification were ratified in May 1990. While signing the United Nations Framework Convention on Climate Change, Guinea Bissau, as part of that convention, made its First National Communication on climate change in 2004. This process allowed the completion of vulnerability studies and adaptation in strategic sectors of national life. The studies revealed the high degree of vulnerability of the coastal zones. Measures and adaptation strategies developed in the studies recommend a harmonious integration of different policies within a sector-based development implicating the stakeholders.  

In addition, the presentation of the current project included the participation of the principle stakeholders of each domain, in order to secure the involvement and positive contribution of all.

4.5 Linkages with UNDP Country Program

The principle of Integrated Coastal Area Management suggests an approach which includes existing national policies of main sector-based stakeholders (agriculture, fishing, tourism, infrastructure,) in order to lay the foundations of conservation and preservation of ecosystems through the rational use of natural resources.  This strategy is compatible with good governance policy and with the fight against poverty and environment conservation which is the main goal of UNDP national program signed by Guinea Bissau.  

4.6 Linkages to other relevant projects

Related projects exist - some in the preparation phase, and other in execution phase - whose action focuses on the coastal zone and in accordance with the aforementioned objectives appear to be complementary to ACCC project.  By relying on the available information from other projects, the ACCC project will easily be able to undertake more concrete actions. The main advantage of this project in comparison with the others is its opportunity to carry out concrete actions in pilot project form for the adaptation to shoreline change. Synergies will be made between ACCC project and these following projects:

· The Project of Biodiversity and Coastal Zone Management, PBCZM (being implemented with GEF/World Bank funds); its objective is to reinforce the capacities of governmental agencies and natural resources users via an efficient and integrated management of littoral ecosystems and biodiversity. The main objectives of the project are: (i) to reinforce the management capacity of Protected Areas network through the creation of a public institute in charge of parks and threatened species  based on a sustainable funding system ; (ii) the reduction of the impacts of human activities upon species and their habitats by setting up an alternative and rational exploitation of ecosystems; and (iii) the development of regulation tools that integrate environmental and social costs in the process of decision making in relation to development (e.g. the studies of environmental impacts). The project is composed of the following components: a) Protected Areas and Management of threatened species, b) Management of natural resources, c) Framework of environmental and social protection, and d) Management of the project, follow up and evaluation.  

· Fishing Sector Support Project, FSSP (being implemented with African Development Bank funding), like the PBCZM, FSSP aims at reinforcing the capacity of government, especially as regards ZEE taxation system is concerned. There will be information exchange between this project and ACCC, especially in connection with fishing activities and the use of different spaces and coastal resources (islands) by illegal fishermen from neighbouring countries; given that the coastal erosion is partially caused by mangrove clearing and human presence in these areas.

· The Regional Project of the Conservation of West African Littoral and Marine Zone, RPCWAIMZ (being carried out with MAVA and DGIS financing) is the result of a partnership between UICN/WWF/FIBA/WI and Sub-Regional Fisheries Commission (CSRP). The objective of the project is to set up a strategy and action program so as to reinforce marine protected areas to benefit society (fishing and protection of natural and cultural heritage) and to promote citizenship and good governance of trans-border natural resources. The project is structured around seven components, which are : (i) the reinforcement and the creation of marine protected areas ; (ii) the conservation and management of habitats and species ; (iii) the conservation of the biodiversity ; (iv) the contribution of protected areas to the development of ecotourism ; (v) the prospective assessment (research on the littoral) ; (vi) communication ; and (vii) hydrocarbons. The collaboration with ACCC project can be focused upon the component “prospective assessment" which is based on research and follow up dedicated to shoreline and coastal erosion in the countries which profit from the project.

· The Project of the Large Marine Ecosystem of Guinean Current, PVMEGC (PDF-B implemented with GEF/UNEP/FAO funds). This project focused on priority problems and questions identified by 16 countries which have been identified as having unsustainable fishing activity, as well as the degradation of marine and coastal ecosystems by human activities.  The long-term objectives of the project are: 1) recover and support the old fishing areas; 2) rehabilitate degraded houses; 3) reduce land pollution through the setting up of a regional management framework for the use resources of GCLME. The project is structured around five main components: (i) Completing the strategic action program (SAP) and development of a long-lasting funding mechanism for its execution ; (ii) recuperation and durability of reduced fishing areas and living marine resources; (iii) biodiversity conservation planning, rehabilitation of degraded houses and development of strategies to reduce coastal erosion; (iv) reduce sea-based terrestrial pollution and improve water  quality; (v) regional coordination and institutional durability. 

4.7 Lessons Learnt

It has been seen that, successful project execution should include the participation and collaboration of the main stakeholders.  This is especially true those in connection with environment and natural resources management. Hence, the execution of the project must show strict respect to existing policies, rules and regulations notably, to the complementary actions of the existing projects at national and regional level such as NAPA, IBAP program, PRCM and CCLME project.

4.8 Sustainability

The implementation of measures and adaptation strategies undertaken before (see Section 3 : "adaptation capacity assessment"), along with the collaboration and participation of all stakeholders, and the adoption and application of Evaluation and Control Program will assure the sustainability of actions in the main project phase.

4.9 Replicability

The lessons learnt in carrying out this project, together with the national and regional indicators of project success, should be the motivation which will allow the replication of similar actions in other coastal-erosion hot spots. To this end, the institutional framework established by this project has to be reinforced with policies aiming to mobilise resources and support for the execution of similar actions.
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1.
Situation analysis
1.1
National environmental context 

Located on the West African Atlantic coast latitudes of 21° and 18° North, the Islamic Republic of Mauritania is bordered in the North by the Maghreb states, in the East by Mali, in the South by Senegal and in the West by the Atlantic. Its shoreline stretches out about 1000 km from north to south.  The country is characterized by the difference between its vast area (1 031 000 km2), its sparse arable land (the majority of the country is submitted to constraints of a Saharan climate), and its low population (2 800 000 inhabitants).  In 1960, over 70 % of its population were nomads – mainly shepherds.

After a series of droughts in 1972, 1982 and in 1984 there was a large movement in which much of the nomadic population settled permanently. Today, the remaining nomad population represents less than 10% of the population.  The urban pull of the two main cities located on the littoral, has brought about an explosive urban population growth.  Today, over 60% of Mauritanian populations live in urban areas.

Mauritania has an economic potential which is mainly based on the mining, fishing, breeding and agricultural sectors.  However, it belongs to the less advanced countries group with a National Gross Product of 380 US$ per inhabitant and with 46.3% of the population living with less than one dollar per day.  It is ranked 152nd among 173 countries classified by the 2002 world report on human development. 

The littoral, often looked upon as an interior border, went through a diversification of fast economic activities (merchant ship and commercial transportations on the shore of Mauritanian coast, offshore oil exploration, industrial and artisanal fishing), a rapid population increase.  The Mauritanian coastline looks like pioneer country.

From a topographical point of view, Mauritanian’s coastal space is composed of two natural entities separated by Timirist Cape.

In the North, there is a coast of about 500 km; which is strongly indented with a succession of bays (St Jean, Levrier, Etoile), rocky capes, (Tafarit, Tagarit, El Sass, etc., with cliffs from 5 to 20m), numerous islands and islets among some of which are rocky (Tidra about 300 km2 , Arguin, Ardent, Marguerite). 

This morphology continues to the interior of the country where it forms “ruiniform” sandstone hills of 5 to 10m in the area of Nouadhibou. 

The coast is very low to the South.  It measures just over 380 km from Cap Timirist to the mouth of Senegal River, with a slightly concave coast with sandy beaches and mobile and/or fixed coastal dunes edged with “sebkhas” and “chotts”. 

In Nouakchott, the coast is subjected to several morphological modifications because of the development of port, hotel and industrial facilities.

The Mauritanian shoreline is subjected to three types of wind: (i) the maritime trade wind, its dominant direction is from West to West North West, (ii) the continental trade wind also called “Harmattan”, with a dominant direction from the North East and (iii) the monsoon winds brought about by Sainte-Hélène anticyclone. These blow with annual precipitations which cover less than the two thirds of the country and decrease from East to West. 
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Figure 1: The Mauritanian shoreline.

The Mauritanian coastline, except to the South with the Senegal River is characterized by a virtual absence of permanent or temporary waterways (cold coastal desert). But, ground water resources in the form of ground water stories are contained in hydro-geological formations of the coastal basin (sandstone and clays with calcareous passes). 

The mining resources include building materials such as sand from the littoral cordon, that has been exploited for a long time but is now forbidden, and hydrocarbon resources which are currently dominated by the oil and gas reserves that have just been discovered on the continental shelf in the area of Nouakchott about 80 km from the coast, at 800 m deep (Chinguetti deposit discovered in 2001 and being exploited since March 2005).

Ocean resources are abundant owing to the bio-geographical and hydrologic position of Mauritanian coast.  483 téléostéen fish species have been identified.  The best known small pelagic species are sardinellas (Sardinella aurita and S. maderensis), sardines (Sardina pilchardus), mackerels (Trachurus trachurus, T. trecae), anchovy (Engraulus encrasicolus) and yellow mullet (Mugil cephalus).  There are approximately twenty sharks and skate species which are essentially deep water species (greater than 100 m), about ten crustacean and cephalopod species.

There are more than 540 bird species in the avifauna, among which 300 species migrate but without nesting and 185 among them are palearchic migratory species.  11 species (mainly migratory) are, in danger of disappearing form the region. 

The reserves of “Cap Blanc” and “Banc d’Arguin” constitute special stop-off areas for migratory birds with more than two million aquatic birds annually.

Some species threatened with extinction are found in the area such as marine turtles and the Mediterranean monk seal (Monachus monachus) with have a colony of 150 species in “Cap Blanc”, the yellow mullet, (Mugil cephalus), the golden mullet (Liza aurita) and the black mullet (Mugil capurii).

Several types of coastal ecosystems are found on the Mauritanian shoreline.  Meadows cover about 600 to 800 km2 of the national park of “Banc d’Arguin”; rice grass marshes in Etoile Bay and in the NW part of Tidra Island, highly deteriorated mangroves, cover a surface of 2100 ha (Avicennia Africana) and about 20 ha in PND, dune and rocky ecosystems shelter more than 200 vegetal species in PNBA (Lamarche, 1999); the vegetation in the South of Nouakchott is of Saharan-Sahelian type.

1.2 Vulnerability to climate change

In its Initial National Communication of the UN Framework Convention on Climate Change, the Islamic Republic of Mauritania carried out a vulnerability study of its shoreline (especially in the city of Nouakchott) to the impacts of climate change (Rim, 2001). The National Adaptation Programme of Action (NAPA) (Ministry of Rural Department and Environment, 2004) identified two projects which aimed to protect the shoreline of Nouakchott with a total value of 3 109 000 US $. 

Several low-lying areas exist along the shoreline that may be affected by climate change notably by an increase in sea level rise.  This particularly concerns bay areas (the Northern side of the shoreline), Sebkhas shoreline, (which are often at an altitude below sea level), the cases of the Sebkha of Ndrhamcha, Aftout Es Saheli) or wetlands of low delta of the Senegal River.

Nouakchott has been the subject of vulnerability studies. The vulnerability of the city is to a great extent due to the intersection of the two remarkably low zones, Sebkha of Ndrhamcha (-3 to +4m) and Aftout Es Saheli (-1 to +1 of altitude).  Only a narrow and low offshore bar separates the shoreline from these depressions.  The building of Amitie Port led to marked erosion in the South.  Consequently, it weakened this dune bar which is sometimes ruptured during heavy storms, as it was the case on February 1987 (Ould ElMoustapha, 200).  However, even the Northern side of the offshore bar was weakened and is in danger of being ruptured. This leads to temporary flooding which affects low-lying Nouakchott districts (Emina, Sebkha, Ksar and in the Southern and Western parts of Tevragh-Zeine). 

The vulnerability study uses climate change scenarios which take into account sea level rise.  The year 2050 was taken as a time horizon.  The study is based on an evolution of flood areas for a situation without climate change and for different scenarios of sea level rise (18 cm in 2020 and 60 cm in 2050).   An estimation of the value of lands liable to flooding according to their nature (residential, industrial or commercial) is done in different cases.  This method was possible because of a sufficiently detailed topographical map of the city (1/10 000), a development planning diagram for the year 2020 and a database from Nouakchott local government.

The main results of this study can be summed up in the following table:

Table 1: Built up areas liable to flooding and the economic values in absence of climate change forward the years 2050 (RIM, 2001)

	Types of zone
	Built up areas liable to flooding (ha)
	Economic Value

(millions de $)

	Popular
	1920
	92

	Residential
	1905
	191

	Industrial
	552
	28

	Commercial
	84
	14

	Total
	4461
	325


Table 2: Built up areas liable to flooding to flooding and economic values in case of climate change forward the years 2050 (RIM, 2001)

	Types of zone
	Built up areas liable to flooding (ha)
	Economic Values

 (millions de $)

	Popular
	3640
	1747

	Residential
	3680
	3680

	Industrial
	1275
	663

	Commercial
	150
	240

	Total
	8745
	6330


These tables clearly show that flooding is going to become an increasingly significant problem entailing considerable economic consequences.  But with predicted climate change, the built up areas liable to flooding will be doubled and moreover the economic cost will be multiplied by 19.

Remember that Mauritania’s GNP is currently 1 billion US $
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Moreover, erosion will increase south of the port as storms become increasingly frequent and intense.  Erosion south of the port up to 5 or 6km will continue to increase and shoreline retreat will probably accelerate. Expert studies estimate that the impact of the port will be felt as far as PK 28 south of Nouakchott.

1.3 Policy, legislative and institutional context 

The main policies which concern the development of the shoreline are sector-based policies of different departments intervening in the shoreline and the general policies of the government such as the strategic framework for the fight against poverty and the Coastal Planning Directives (le Plan Directeur d’Aménagement du Littoral).

There are several bodies which play a role in the management of the shoreline. The table below sums up the respective competences of Ministries and Institutions which are in a broader sense in charge of the littoral area (this is a summary and is in no way exhaustive).  

	Ministry of Fishing and Maritime Economy


	Management and protection of public maritime domain, management and protection of fishery resources,  surveillance 



	Ministry of Rural Development and Environment
	Management and protection of forest and pastoral resources, of fauna and flora as well as protection of Environment



	Ministry of Interior, Finance and Council of Ministers


	Land and National estate Management



	Ministry of Equipment and Transportation 


	Urban Planning and Management of harbour and roads



	The National Park of Banc d’Arguin

	Management, development and protection of « banc d’Arguin »

	Diawling  National Park

	Management, development and protection of « Diawling »

	Public harbour authorities

	Management of services and harbour zones 


Source : PDALM, 2005

The Mauritanian government, in order to carry out a satisfactory coordination of the actions of different ministerial departments, set up (decree 098/52 of June 28th , 1998) an inter-ministerial committee in charge of the development of the shoreline. 

The regulatory or sector-based framework strictly consecrated to the shoreline is limited.

However, there is a set of codes and decrees partially applicable to this area.  The main texts that define the use and control the actors are:

· Marine merchant law

· Environment law

· Pastoral code

· Hunting and protection of nature law

· Water code

· The National Park of “Banc d’Arguin” Law

· “Diawling” National Park law

· Land Orienting edict

However, it is necessary to point out that a number of decrees provided for in these codes were not always applied; this fact weakened their impacts on the planning and development of activities on the shoreline.

It should be highlighted that: the inalienability, imprescriptibility and non-seizability of the laws apply to both territorial areas (public maritime domain and pastoral zones) and also to vital natural resources like water.

Moreover there is a decree forbidding sand-mining on the coast and a law is in its completion phase: the Shoreline Act

1.4 Baseline Analysis

The evolution of the shoreline essentially concerns the shoreline of Nouakchott where the morphological modifications are highly noticeable. 

In fact, the city of Nouakchott is primarily located between 0 and + 4m IGN for a high tide open sea level of +2.16 IGN.  The extreme fragility of the offshore bar which protects the city against the sea, the anarchic exploitation of the shoreline and the installation of unsuitable facilities which make the protective offshore bar extremely vulnerable and expose a vast part of the city to flooding risk or more precisely to actual submersion.

There are almost no studies of flooding history of the city of Nouakchott.  However, there have been four major incidents since 1950:

· In 1950, an exceptional rise in the water level of Senegal River resulted in the flooding of Aftout Es Saheli.  In that year, the river waters supplied by torrential rains, flowed into the Atlantic via “Chot Boul” and the mouth of the river located on the South of Saint Louis. The Ksar district, destroyed by these floods, was rebuilt at this time by French colonial administration.  Those exceptional floods of Senegal River have had two antecedents in 1890 and in 1932. The building in 1987 of the dam of Manatali on the upstream of Senegal River and that of Diama in 1986 as well as a better management of fluvial waters have allowed a decrease of flooding risk to the South of the city. 

· A violent storm on February 25th, 1987, brought about a double break of the dune bar in the eroded area located on the South of “Amitié” port.  Two breaches of about 20m each, made a virtual gate for the sea. 

· In August 1992, waves pushed by a violent storm, ruptured the offshore bar in the North of Ahmedi Hotel.  The Atlantic opened a breach of about 50 m in the offshore bar which was weakened by years of the sand exploitation destined to urban housing.  That rupture of the offshore bar led the Mauritanian authorities to forbid sand extraction on the coast between the port and the fishermen’s beach.  This measure has not always been respected.

· In the night of 14th - 15th December, 1997, a very profound North Atlantic depression produced a strong swell, which combined with a rough sea wind and a high tide.  That night, the offshore bar was ruptured in many points, between Ahmedi and Sabah Hotels.  Along approx. 4 km of shoreline, the Sebkha flowed into the Atlantic.  As a consequence, fishing boats were swept away by the waves and several people died. Here again, the exploitation of coastal dunes forbidden since 1992 and the absence of marine forecast contributed to that recent incident.

It can be said that the building of Amitié port was one of the main causes of these events.

Two years after the end of the building of the port, the offshore bar damaged and eroded on the South of the port allowed the water to flow into the plain.  A protective sea wall was built in 1987 to avoid another flood in the Sebkha and to protect the harbour facilities. And then in 1991 a protective groyne was built.  Since the building of Amitié port and the sand blocking wall in 1985/86, a huge sand deposit over 800m wide has developed to the North of the obstacle which represents an average widening of 35 m per year. This body of sand is currently rising up almost over the wharf. 
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At the present time, strategic responses have been at a regulation level with the forbidding of the exploitation of the offshore bar.  Studies have been already carried out on the flood risks in the city of Nouakchott.

2. Site selection

2.1  Process followed 

The selection of hot-spots in the framework of the implementation of the project follows the guidelines supplied by Isabelle Niang-Diop.  This process has taken account of the previous work on the coastal area carried out in the framework of the initial communication, Phase II of the Climate Change project and the NAPA.  For this work, relevant sectors have already been identified and approved through meetings organised to this end.

In addition, the selection has also taken into account expertise from the Fisheries Ministry, the Coastal Planning Directives (Plan Directeur d’Aménagement du Littoral (PDALM)) and the Urban Development Programme (PDU).

A list of sites has been established after a thorough examination of that documentation. Those sites have been set against the schedule proposed by the project, they are: The Nouadhibou Coastline (Pointe Rey to Baie de l’Etoile), Chat-Boul-PND-Bas Delta.

The Nouakchott site was known to be the most sensitive place in Mauritania where erosion and other impacts of climatic changes are concerned. Two projects have been selected for the Nouakchott site.

2.2     Description of selected sites 

· Location and livelihoods 

Nouakchott City (187°N, 15°5W) was founded in 1957 on the maritime coast of the Sahara, along a low and narrow coastal plain, Aftout es Saheli, separated from the Atlantic Ocean by a narrow sand band. Its topographical features make it subject to the adverse impacts of climate change (namely floods).  The town has seen a spectacular growth, from 2,000 inhabitants in 1955 to about 612,000 inhabitants in 2003.  At economic level, artisanal fishing is in full swing in Nouakchott where one third of the national fleet is active.  Job opportunities generated by artisanal fishing have created training centres for fishermen and favoured the development of their beach with a market and some freezing, fish processing and stocking units.

The secondary sector is relatively developed there with many fish and food processing units, hydrocarbon, cement and plaster, painting and plastic factories etc.  However the tertiary sector is predominant. Trade (formal and informal) is blossoming thanks to communication facilities; road network throughout the rest of the country, international airport, commercial port. International tourism is developing, stimulated by the interest shown by the authorities in the sector and the building of facilities (hotels, inns, restaurants…)

Urban planning difficulties related to this rapid development manifest themselves today in a complex environmental problem, which is further aggravated by the geomorphologic and ecological conditions specific to the city.  The shoreline is particularly fragile in this area despite the vital importance the system of bordering sand dunes has in reducing the risks of the intrusion of the sea and flooding of low-lying areas of the city.

The shoreline of Nouakchott is about 30km long, including relatively broad beaches bordered by a fragile sand dune corridor which is narrow and poorly vegetated. 

The built-up area of coast is not very dense in Nouakchott, but it is made up of vast installations generally located directly on the shoreline, notably:

· Tourist installations (Tergit vacances, Hôtel Sabah, Hôtel Ahmedi)

· Industrial installations and warehouses (Malian warehouses, SOMAGAZ, Concrete from Mauritania)

· Ports:  The Wharf (built in 1963), the port of Friendship (le port de l’Amitié ) (built in 1986) and the port (market) of fishermen with their associated installations.

The development of housing estates can also be observed in Sebkha (which was destined, in the directive of 1983, as an area for nature and recreation) where salinity is attacking traditional building materials (cement), and where the risk of flooding is high (in the case of heavy rain, but also in the future with the rising water table caused by leaks in the water network of Nouakchott fed by the water pipe (conduit) of Aftout).

11 potential breaches in the sand dune corridor have been counted between the south of the Wharf and the Hôtel du golf (in construction).

Immediately south of the Port, there has been great disruption dating from its construction.  A protective dyke has been built to keep out the sea waters that risk submerging Sebkha.  This dyke was recently breached by the sea, and its high water marks are still present on the inside of the dyke.  Furthermore, to the south, the coastal belt has been totally destroyed for a length of near 5 kilometres.  The risks of inundation are significant, and therefore, the risk of the submersion of a part of the city is very high.

· Stakeholders (including governmental) 
There are many administrative bodies with juristiction over the shoreline.  The coastal waters are generally speaking manged according to the circumstances by :

· Ministry of Rural Development and the Environment

· Fisheries and Maritime Economy Ministry (MPEM)

· Internal Ministry of Telecommunications (MIPT)

· Ministry of Transport and Supplies (MET)

· Water and Hydraulic Ministry Finance Ministry 

· Ministry of Mines 

· Ministry of Artisan Commerce and Tourism 

· National Navy 

· Public Establishments : Parks, Ports

· Local collectives

· NGOs and associations

This multiplicity of stakeholders creates functioning and prerogative overlaps, particularly with the lack of coordination.

3.
Adaptive capacity assessment
3.1
Process followed 

Adaptation capacity must take into account several parameters in a country such as ours.  Amongst these are:

· Human and economic resources ;

· Ecosystems and/or vulnerable species ;

· Institutional difficulties ;

· Governmental and Non-Governmental structures ;

· Poverty, awareness and engagement of target populations ;

· Choice of technical options ;

· Availability of information and reliable data.

Since the Mauritanian government ratified the United Nations Framework Convention on Climate Change, it has clearly shown its willingness to provide ways and means to face the climate change impacts.  It also set up a national committee on climate change and implemented all recommendations of the Convention.  Today, an effort is made with a view to integrate adaptation measures in the national development policy.  A national expertise has been built as time goes by within various research institutes 

Actions taken during previous studies (NAPA, INC, PDALM, etc.) show that the coastal populations in general, acknowledge the vulnerability of the site of Nouakchott to climate change because of its natural topography, and the  increased influence of man, and the artificial features of the coast.

3.2 Results  

As regards ecosystems, the coastal belt has been seriously damaged by sand extraction, erosion to the south of the Port de l’Amitié and the numerous other facilities that it shelters.  Its vegetation, abundant on former aerial photos, has completely disappeared because of repeated droughts and human action.

An official ban on the extraction of sand and protective measures initiated by the political authorities will allow the ecosystem to progressively recover and moreover to play its role in the natural defence of the city of Nouakchott.
As regards human systems:

At the national level:

Table 3: Analysis of the capacities for adaptation of human systems at a national level
	Resources for the adaptation
	State of availability
	Nature of constraints

	Human resources
	3
	Lack of experience

Lack of training

Lack of media engagement

	Technical resources
	2
	Lack of experience

Lack of technical means

	Financial resources
	1
	Limited resources 

Strong dependence on exterior aid

	Institutional resources


	2


	Conflicts of competence

Lack of coordinating structures

Inadequate laws and regulations

Absence of a implemented strategies  of policies combating climate change

Weak integration of policies of CC in the policies/national strategies


0 : inexistent resources; 1 : poor level of available resources; 2 : moderate level of available resources; 3 : good level of available resources.

At the local level:

Table 4: Analysis of the adaptive capacity of human systems at a local level
	Questions 
	Responses
	Constraints: (examples)

	Are the local actors informed of the risks and the causes of those risks?
	Yes
	Level of education and literacy

Lack of access to information



	Are the local actors ready to change their behaviour?
	Yes
	Cultural traditions

Lack of information 

Poverty 

	Are the local actors open to change/modify their activities?
	Yes
	Lack of means

Lack of resources

No access to credit

Lack of information

Lack of technical support

	Do the actors have structures of coordination and exchange?
	Yes
	Conflict of interests

Lack of discussion between groups

	Are there efficient networks of solidarity?
	No
	Excessive poverty

Destruction of traditional systems

	Are there examples where communities have faced changes in the shoreline with success?
	No


	


3.3 Barriers to increased adaptive capacity 

The barriers to increased adaptive capacity are both at the national and local level.  They are essentially of a human nature (lack of experience and training), technical (lack of means), and financial (limited resources).  Other barriers are linked to the weak organisation of stakeholders, the poverty and lack of information resources.

4.
Project Strategy

The project is based on a participative approach including all the stakeholders in development acting for the implementation of adaptation to climate change.  The identification of possible synergies between several environmental conventions, for example, can probably be made more efficient by the active and coherent implication of stakeholders, since the local collectives and other stakeholders often work on environmental problems that go beyond specific sectors.

 The intervention strategy must take into account the Project’s consistency with development plans, as well as with other national political declarations and international obligations.  In this light, it is important to identify the groups of stakeholders who have already participated in the works linked to the implementation of multilateral environmental agreements, such as the national strategies for biodiversity.

4.1 Project Rationale 
The impacts of climate change on the Mauritanian shoreline in general and the shoreline of Nouakchott in particular will be significant.

Rainfall averages are already low and are respectively for Nouakchott and Nouadhibou 112, 57 mm and 25, 21 mm for the 1932-1991 period. Climate change is likely to increase extreme climate phenomena. So, stormy rains could occur with unfortunate consequences. The catastrophic flood of 1995 following an exceptional rainfall has caused the removal of populations from the Mellah district along the sea.

But it is primarily the fragilisation of the sand dune corridor by sand extraction, the installation of harbour, hotel and industrial facilities along the dune corridor and the beach that will cause the biggest changes.  This sand dune corridor which is relatively narrow, scarcely vegetated and low-lying is Nouakchott’s only natural protection against flooding from the ocean.  Nevertheless, Nouakchott shelters around 612 000 inhabitants (2003), around ¼ of the total population of the country, and most of the industrial and socio-economic activity.

Today, public opinion in Nouakchott is clearly conscious of these facts, following the events of February 1987, August 1992, December 1997 and more recently in March 2006 when a break in the corridor caused by large storms entailed the submersion of a large part of the city and generated large human and material losses.  The consequences will be further worsened when sea flooding is joined with more intense rains, and a rise in ground water.

Since this time, the authorities and the inhabitants have been sufficiently aware of the necessity of adaptation of this part of the littoral.

However, supplementary efforts must be made on a regulatory basis through an application of existing texts and the needs to adapt them, at the community level in engaging to a great extent the populations concerned and offering them other alternatives, and at the level of policy integration of Climate Change in the national policies / strategies.

4.2 Project Activities  

· Activities

· Set up an operational project management structure

· Assess the breaches in the sand dune cordon

· Carry out technical feasibility studies of regeneration of fragile coastal ecosystems

· Carry out technical feasibility studies of closing the breaches and vegetating the sand dune cordon

· Raise the awareness of different stakeholders in the protection and regeneration of the sand dune cordon and the regeneration of the coastal ecosystem.

· Close the breaches by appropriate material and techniques

· Stabilise and vegetate the sand dune cordon

· Reinforce the capacities of the coordination and stakeholders

Project 1: Preservation of natural coastal defences of Nouakchott: reinforce the sand dune cordon and regenerate its ecosystem   

	Activities
	Cost (US$)
	Sources of financing

	
	
	GEF
	Co-financing (US$)

	· Set up an operational project management structure
	80.000
	30.000
	50.000

	· Assess the breaches in the sand dune cordon
	5.000
	0
	5000

	· Carry out technical feasibility studies of regeneration of fragile coastal ecosystems
	15.000
	0
	15000

	· Carry out technical feasibility studies of closing the breaches and vegetating the sand dune cordon
	15.000
	0
	15000

	· Raise the awareness of different stakeholders in the protection and regeneration of the sand dune cordon and the regeneration of the coastal ecosystem
	85.000
	10.000
	75.000

	· Close the breaches by appropriate material and techniques
	400.000
	235.000
	165.000

	· Stabilise and vegetate the sand dune cordon
	250.000
	175.000
	75.000

	· Reinforce the capacities of the coordination and stakeholders
	150.000
	100.000
	50.000

	· Total 
	1.000.000
	550.000
	450.000


4.3 Project Indicators, Risks and Assumptions 

     ● Target indicators

Restoration of the dune ecosystem and its strengthening.

      ● Activity indicators

      The following indicators are in the line of the above-mentioned activities. 

         ►Operational structure

         ►Number of breaches assessed

         ►Applicable techniques 

         ►Number of awareness sessions hold

         ►Number of stakeholders who have been averted to the dangers

         ►Percentage of breaches that have been stopped

         ►Restored surface area

         ►Installed equipments

         ►Number of stakeholders

    ● Assumptions

         ►That the government commits itself to set up such a structure.

         ►Expertise report already done on the shoreline

         ►That the local expertise is available

         ►That the target groups are receptive

         ►That the materials are available and techniques well mastered.

         ►That the plant species are more adapted and techniques mastered

         ►That the training programmes are matched with the needs

         ►That the equipments are relevant

  ● Risks of failure of key assumptions

 The project can be reused on another site already identified within the selection.

PROJECT II: Identification and implementation of adaptation measures in view of making the sectors of Nouakchott city settled in zones vulnerable to climate change more secure (less liable to flooding)

The shoreline of Nouakchott has known these last decades a growing urbanisation following the worsening of the climate and rural population predicament.

Today, most districts in the town are settled in low areas liable to flooding (sebkhas and Aftouts).  A large population lives in those districts and many socio-economic facilities, some of which are vital to the development of the country, are built there. The climate change impacts will be important in this context through flooding caused by the sea encroachments as well as the heavy precipitations and the rise of the groundwater top related to those occurrences and the sea level rise.

  ● Objective 

“Contribute to a growing understanding of the shoreline change, caused by the climate variability in the member countries, with a special emphasis on the climate change impacts and a setting up and implementation of relevant resolution and adaptation strategies within a broader context of coastal areas integrated management.”

● Activities

   ► Conduct a study to determine areas liable to flooding and adaptation measures of    

        Nouakchott City sectors settled in zones vulnerable to CC (liable to flooding)

   ► Set up an early warning system on the risks of sea encroachment and heavy rainfall. 

   ► Set up a cleaning-up and draining system of flooding waters in a pilot area.

   ► Raise the stakeholders’ awareness on the potential risks of flood and adaptation

        measures.

   ► Integrate the project in the National Strategy on Adaptation to CC

Project 2 : Identification and implementation of adaptation measures in view of making the sectors of Nouakchott city settled in zones vulnerable to climate change more secure ( liable to flooding)

	Activities
	Costs (US$)
	Financing sources

	
	
	GEF (U$)
	Co-financing (US$)

	· Conduct a survey to determine areas liable to flooding and adaptation measures of NKTT sectors settled in zones vulnerable to CC(liable to flooding)
	25,000
	0
	25,000

	· Set up an early warning system on sea encroachment and heavy rainfall risks  
	100,000
	10,000
	90,000

	· Set up a cleaning- up and drainage system of flooding waters in a pilot zone  
	400,000
	210,000
	190,000

	· Raise stakeholders’ awareness on potential flood risks and adaptation measures.
	65,000
	30,000
	35,000

	· Integrate the project in the national strategy on adaptation to CC
	10,000
	0
	10,000

	· Total 
	600,000
	250,000
	350,000


Indicators, Risks and Assumptions

● Target indicators

Implementation of adaptation measures for Nouakchott-City

· Assumptions 

·  Availability of local expertise

·  Effectiveness of the cooperation between involved institutions

·  Availability of material and good mastery of techniques

·  Receptiveness of target groups

·  Compatibility with CC national strategy

4.4 Expected global benefits 

· Baseline situation

A break in the coastal cordon brought on by erosion and storms but also the occurance of other extreme climatic events (torrential rains etc.) will manifest itself in flooding of low-lying areas, of which an analysis has been made in the Initial National Communication (INC, Mauritania, 2001).  This analysis has been made, taking into account the projections of SDAU to a time horizon of 2020, which foresees an increase in the population density of Nouakchott.

According to the study’s projections, 45% of the total built-up area is currently exposed to flooding, and a break in the sand dune cordon would therefore constitute a direct threat for this area.  These at-risk areas rise to 79% in the horizon of 2020 and 123% by 2050 because of vertical extension (multi-story buildings) necessitated by the limited area horizontal extension.  Damages following from these floods have been estimated at $US 108 million in 2001, $US 198 million in 2020 and $US 325 million in 2050.

With Climate Change, an assessment of the areas liable to flooding in Mauritania is made whilst considering the different rises in the sea level according to the scenarios, 18cm by 2020 and 60cm by 2050, gives:  Damages following from climate change have been estimated at 3 956 million US$ in 2020 and 6330 million $US in 2050 (INC, Mauritania, 2001).

4.5 
Expected National and Local benefits  

Mauritania, and in particular its ocean facing shoreline, is a very vulnerable to the effects of Climate Change.  The implementation of a project of adaptation to Climate Change will allow an enrichment of the national experience in the means and the integration of Climate Change in the development strategies and programmes of the country.

At the local level, the project will help secure the city by reducing the sea encroachment risks; restore the coastal dune biodiversity so that it can recover its natural defence role. 

The action of awareness raising of stakeholders will, in the long run, help to have a better understanding of the impact related to climatic change and favour the integration of the climatic change issue in development policies.

4.6
Country ownership  
Mauritania has been implicated since the beginning of the 1990s in the process of Climate Change.  Mauritania has already carried out an INC, a NAPA and has began work on a Second National Communication.  All the same, Mauritania has not yet carried out pilot adaptation projects to climate change.

The implementation of an adaptation project on the shoreline, in a highly strategic site (political capital) will help influence the national development strategies and programmes.

4.7
Linkages with UNDP Country Programme
UNDP is a privileged partner of Mauritania, in particular in the financing and the implementation of environmental and Climate Change projects. 

4.8
Linkages to other relevant projects  
The project will be implemented in full accordance with the international engagements that Mauritania has signed in the following domains:

· Biodiversity

· Climate Change

· Combating desertification 

· RAMSAR convention 

· Etc.

4.9
Lessons learnt 
It is now clear, that no development project can succeed if it does not implicate from the beginning the targeted populations.

Furthermore, development objectives set up in the strategic framework of the fight against poverty in the timeframe 2004-2015 as well as the strategies of fisheries, environmental protection sectors, the Nouakchott Urban Planning Scheme (Schéma Directeur d’Aménagement Urbain de Nouakchott (SDAU)), and the Mauritanian Shoreline Planning Directives (Plan Directeur d’Aménagement du Littoral Mauritanien (PDALM)) will be taken into account.

4.10

Sustainability 

The reference to PALM, framework document of the shoreline planning policies is a source of sustainability of the project actions.  This, amongst other things, recommends the protections and better management of the shoreline of Nouakchott.

4.11

Replicability 

The Mauritanian government has shown a total commitment to the issue of the global management of the environment for sustainable development.  The government has given a great importance to the success of this project in view of the benefits it will bring to the country.  This also allows it to assure that the adaptation strategies are taken into account in the national development action plans.  The high level of Governmental participation through different organs, bring a guarantee of the durability of the results.

At the time that Mauritania is launching its Second National Communication on Climate Change, the positive results of an adaptation project can only be most welcomed.

Adaptation to climate change.

Responding to Shoreline change and its human dimensions in West Africa through integrated coastal area management.
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1.  Situation Analysis
1.1  National environmental context

Senegal is located between latitude 12o and 17o North and longitude 11o and 18o West. It is bordered in the North and North-East by Mauritania, in the East and South-East by Mali, in the South by Conakry Guinea and Bissau Guinea. Gambia forms an enclave covering 10 300 square kilometers cut out of the territory of Senegal. The country covers an area of 196 720 square kilometers and includes 11 administrative regions. Most of the territory belongs to the Great Mauritanian-Senegalese Basin where Secondary and Tertiary sediments accumulated while the pre-cambrian basement shows on the surface in the South-East. The distribution of the great phyto-geographical areas in zones depends on the rainfall levels that increase as they vary from the North to the South. The landscapes and the natural resources are quite diversified.

The climate is subject to both geographical factors and atmospheric influences. Furthermore, the presence of a 700 Km long cost entails climatic differences between the coastal area and the hinterland regions. Finally, the atmospheric circulation, facilitated by the absence of mountainous obstacles, puts the territory under the effect of the maritime “alizé” – trade wind-the “harmattan” and the monsoon. Those air masses determine two distinct seasons (the dry season and the rainy season).

The hydrographic network of a tropical regime is characterized by important flow differences between the rainy seasons and the dry seasons that can sometimes dry up the rivers. The main rivers (Senegal, Gambia, and Casamance), flow from the Fouta Djalon mountains in Guinea. Although those rivers carry water all-year round, they are subject to the effects of the dry season.

Senegal has a relatively important hydraulic resource potential which in the vicinity of 35 billion cubic meters per year. The water resources per inhabitant, that generally show the abundance of scarcity of water in a country, are 4 780 cubic meters / inhabitant / year. They will be about 2000 cubic meters / inhabitant / year in 2025; which is well above the 2000 cubic meters / inhabitant / year threshold commonly considered as the critical point indicating the advent of a water shortage and latent water crisis. However, those water resources are characterized by important irregularity regarding time and space. In years of drought, the natural water supply can decrease by 30%, compared to the average quantity.

As regards usable agricultural land, Senegal has considerable resources that amount to 3.8 million hectares or 385 hectares for 1000 inhabitants. Those resources are well over the African and world average quantities that amount respectively to 86 and 73 hectares for 1000 inhabitants. The distribution of the usable agricultural area per climatic zone indicates that 437 000 hectares, or 11% of the total area are in a zone the rainfall of which is lower than 500 mm. those zones are the River Region, the “Niayes”, the Northern part of the peanut belt, and the “Ferlo”.  

As regards vegetation, Senegal is relatively well endowed with natural resources, with 213 listed forests and protected domain representing 65% of the national territory. However, during the last decade, the vegetation has been considerably reduced, due to deforestation for agricultural purpose and/or wood and charcoal exploitation.

The Senegalese population has increased from 3 000 000 in 1960 to 10 100 000 in 2002. The population growth rate is estimated at 2.9% in urban areas and 2.1% in rural areas. Senegal has the highest urbanization rate in the Sahelian region (39.5% for the whole country and 52.9 for Dakar). The population in unevenly distributed in the territory: 6.8 inhabitants/sq km in the region of Tambacounda against 2707 inhabitants/sq km in the urban area of Dakar. The population is relatively young and the women represent roughly more than 52% of the total population. 

In the economic field, following the devaluation of the CFA Franc in January 1994, the Senegalese economy has resumed increasing, with a real GNP growth of 2.5% in 1994 and an average yearly growth of more than 5% between 1995 and 2001. at present, the Senegalese economy mainly depends on a primary sector (agricultural) mostly consisted of peanut cultivation. The secondary (industrial) and tertiary (trade and services) sectors, relatively important, depend to a large extent on the primary sector that represents more than 19% of the GNP on average. The GNP was estimated at CFA Franc 3128 billion in 2000. During the same year, the agricultural sector accounted for 10.6% in the GNP and the tertiary sector for 50.6% (Prevention and Statistics Head Service, January 02, 2001). The energy sector is widely dependant on oil product imports ( about  CFA Franc 432 billion in 2000). For their energy biomass consumption, the Senegalese households mainly use wood and charcoal (56% of the energy balance) to the detriment of the wood resources that keep dwindling. Mine and quarry exploitation in developing in the region of Thies where it causes a lot of damage to the vegetation growth and the soils. 

As regards the trade balance, Senegal shows a deficit namely as regards its foreign exchange with the West European countries such as France. In other words, to meet its needs (consumption and equipment) Senegal must import more highly priced products than it can export (peanut oil, oil cakes, fertilizers, fish, fruit and vegetables) or raw materials (phosphates, phosphoric acid).

The dept burden is a major impediment and leads to the reduction redistribution capacities of the state and the slowing down of the social infrastructure development.

As regards social needs, one must note that despite the efforts made, a lot remains to be done. In fact, the first consumption budget inquiry (ESAM I) made it possible to evaluate the proportion of households that are under the poverty threshold at 57.9% in 1994 whereas the first QUID results evaluate such proportion at 53.9% in 2001. Moreover, Senegal has not reached the universal education objective at elementary level yet. The gross rate of schooling at elementary level is about 70% while the overall rate is estimated at 32% and illiteracy hits nearly one half of the population (70% of the women as against 48% of the men).

1.2 Vulnerability to Climate Change

Senegal is particularly vulnerable to climatic changes, due to the prevailing situation of agriculture in the national economy and the importance of rural manpower on the one hand and the rank population and industrial activity concentration in the coastal areas. This vulnerability to climatic changes severely threatens the social and the economic and environmental sectors of the country. 

That is why a vulnerability analysis, for adaptation purposes, of the main economic sectors of Senegal has been ordered with a focus on the water resources, agriculture and the coastal area.

For the same reason, from a series of scenarios of emissions of greenhouse effect gazes those studies made it possible to simulate climatic changes and their impact. The parameters taken into account are: temperature, relative moisture, rainfall and sea level. As regards temperature, the results of the simulation give a positive East –West gradient of the warming values varying, by 2050, between (i) 0.8 and 1°C with a sensitivity of 1.5°C; (ii) 0.95 and 1.55°C with a sensitivity of 2°C and (iii) 1.5 and 2.2°C  with a sensitivity of 4.5°C. the regions located west of 14° longitude West will have temperature values lower than the global average ones, while the regions located on the east of that line will have coastal temperatures.

The survey on the impact of the climate change on the agricultural products in Senegal by 2050 showed a degradation of the agricultural production conditions, translation of the agro-climatic zones southwards and a reduction of the production potentials. The strong vulnerability of the agricultural production to the water problem will find expression in an important drop of the production in case of a draught scenario and a in a slight rise in case a wet scenario. The average production of peanuts will increase by 34% in case of a wet scenario and drop by 5 to 7% in case of a draught scenario.

The prospective survey on the vulnerability of the Senegalese coasts showed that the Senegalese cost, low and muddy, is flooded and undergoes problems of erosion, land and water saltiness, vegetation and sea resource degradation. The social and economic costs of those impacts are important. In the region of Dakar, The endangered populations are estimated between 174 864 and 730 249 inhabitants with an economic value varying between CFA Franc 52 million and 129 million according to the minimum flood level and a present value rate of 6%. The endangered populations of the Saloum River estuary are estimated between 74 587 and 847 191 inhabitants with economic costs varying between CFA Franc 30 to 117 million.     

The survey on the impact of climatic changes on the water resources showed a risk of surface flow decrease that may result in a decrease of the surface water resources of the country. The combined effect of the rise of the sea level and the evaporation/ transpiration lays the fresh waters open to saltiness, which makes surface and underground waters unfit for many purposes. All in all, the climatic changes make up a universal problem. In Senegal, the major challenges are in keeping with the disastrous social and economic consequences (DEEC1999). That is why some responses have been attempted at international and national levels. The responses of the Senegalese officials make it possible to grasp the approaches considered appropriate for the context of the country.

Faced with such results, the Government has initiated, in accordance with the article 4.9 of the agreement, the development of a national strategy for getting adapted to the adverse effects of climatic warming.

That is why a National Action Plan for Adaptation (PANA) is available and ready for validation. Based on the results of the sector-based surveys and public consultations at regional level, the document has, by means of a multicriteria analysis, set about hierarchisizing the solutions adopted in order to set priorities. That analysis made it possible to determine the level of sensitivity to climatic risks. The estimation of sensitivity to climatic changes was obtained thanks to the integration of the synthesis of the survey results in the TE Downing sensitivity matrix. As a result, it became clear that at national level, the main basic resources of economic growth are alarmingly exposed to climatic risks. Those resources are, by decreasing order, (i) the plant resources, (ii) the soils, (iii) water and (iv) sea resources. As regards the activities, the primary sector is very exposed to risks, namely the sub-sectors of food producing agriculture, breeding, market gardening and tree  cultivation and fishing. It also ensues that the tertiary sector is slightly exposed to those risks through tourism. 

As to the actors, the women, the market gardeners/farmers/breeders, the fishermen the chicken farmers and the tour operators are the most exposed. On the basis of those results, a prioritization of the problems related to climatic changes has been accomplished in order to determine the priority adaptation options.

The provisional results1 are summed up in the following table.

	
	Peanut Basin
	Northern Zone
	Southern Zone
	Niayes Zone

	Adaptation options

 adopted 
	*Reforestation and protection (halophil species), 

* Hydroagricultural land development  (market gardening plots , salt barrier) 
	*Reforestation with adapted species 

* micro irrigation,

*Recuperation of rain waters 

* Protection, development
	*BV and protection

*Mangrove restoration 

* Protection structure
	*Dune stoppage 

*Reforestation

* rational use of water

* Groundwater layer  refilling,

* Coastal land development 


 Considering the adaptation solutions emerging in the regions, the implementation of a program of natural resource integrated management has been considered. Such a program had to include the following main components:

· Reforestation that would allow both the restoration of the leafy canopy, the protection of the farming areas, and provide additional revenues;

· Rational use and recycling of the water, which would preserve the groundwater layer in order to intensify and diversify the crops and fight land salinity;

· The structures should prevent the soils from loosing their fertility, the loss of beaches

1 Results to be validated

· Sensitizing, information, communication in order to reinforce the capacities of the actors, for activity appropriation and durability. This component is relevant because of it concerns all the regions.

1.3 Political, legislative and institutional context

1.3.1 Legislative and institutional context

The coastal area corresponds to the Western side of 7 administrative regions of Senegal. They are the regions of Saint-Louis (county of Dagana), Louga (counties of Louga and Kebemer), Thies (counties of Tivaouane, Thies and Mbour), Dakar, Kaolack (county of Kaolack), fatick (counties of Fatick and Foundiougne) and Ziguinchor (counties of Bignona, Oussouye and Ziguinchor). It includes sandy coasts (about 300 Km), mangrove estuaries (about 234 Km) and rocky coasts (174 Km).

In the administrative field, the coastal area covers many entities governed by decentralized institutions. But it remains subject, as regards some of its aspects, to the directions of the centralized structures of the State. As regards land, various systems are applicable, in addition to the one governing the public maritime property. Finally, in the judicial field, various laws of international scope are applicable as regards the use of land and coastal area resources.

The coastal area is subject to the land legislation that has evolved with time and may be characterized by an overlap of various land systems. So it is possible to make out:

· The customary law according to which the land, considered as a sacred and inalienable legacy, is managed for the group by a “land master”. This law has kept being applied despite the attempts of regulation by the colonial authorities and it still underlies the decisions related to land allotment;

· The law # 64-46 dated June 17, 1964 related to National Land Ownership (Domaine National) that concerns about 95% of the rural land (Panaudit, 1996). This law determines four categories of land that are: the urban zones (kept in reserve for urban development), the listed Zones (environmental and forest reserves), the pioneer zones (intended for land improvement and development) and the local zones corresponding to the territories of the rural communities( exploited for rural housing, cultivation and breeding). The first thee categories are governed by the administrative rules of the state structures while the last one is managed, under the authority of the State, by the rural Council.

Lately, the trend has been to revise the law related to National Land Ownership (Domaine National) with a view to privatizing the land. Furthermore, a more and more important allotment of town land can be noted in the coastal zone.

It is also to be noted that, the state Property Code (law # 76-66 dated July 02, 1976), completed by the Trade Navy Code (law # 2002-22 dated August 16, 2002), specifies the public maritime property2. But this law undergoes ambiguities as regards the determination of the physical boundaries of such state property (lack of precision in the definition of the level of the highest tides)

--------------------------------------- 

2 the coastal zone included in the natural public property is described as follows (law # 76-66 , Book II/Title one/Article 5a): “ … The seashores covered and uncovered during the highest tides, as well as a one hundred meter wide stretching from the limit reached by the highest tides”

its modes of occupation and exploitation ( that are defined by the State but have possibilities of making some portions of the public maritime property change status).

The rules and regulations applicable to coastal areas and to maritime fishing are very diverse. As regards the international conventions one can note:

· The Ramsar Convention dated February 02, 1971related to the wet zones of international importance: it applies, among other things to all the sea shores;

· The Abidjan Convention dated March 23, 1981 related to cooperation in terms of protection and development of the marine environment and coastal areas of the region of Western and central Africa: it is the basic text in terms of coastal zone protection;

· The United Nations Convention on the Law of the Sea signed at Montego Bay on December 10, 1982; it defines the competence of the state, namely as regards its territorial sea, its continental shelf and its contiguous zone;

· The United Nations Framework Convention on Climatic Changes dated June 1992;

· The Convention on Biologic Diversity dated June 1992.

At national level, the rules and regulations in force are numerous. One can namely list:

· The law # 65-32 dated May 19, 1965 related to policing the maritime ports;

· The law # 81-13 dated March 4, 1981 related to the Water Code;

· The law # 83-05 dated January 28, 1983 related to the Environment Code;

· The law 85-14 dated February 25, 1985 related to the delimitation of the territorial sea, the contiguous zone and the continental shelf;

· The law # 88-05 dated June 20, 1988 related to the Town Planning Code;

· The law # 98-03 dated January 08, 1998 related to the Forest Code;

· The law # 98-05 dated January 08, 1998 related to the Oil Code;

· The law# 98-32 dated April 14, 1998 related to the Maritime Fishing Code.

Many institutions are involved in the management of the coastal resources. Apart from the local communities that are located along the coast and that can intervened from now onwards in accordance with their competence, one can list a number of state institutions with general or special competence:

Among the institutions with general competence: the Head Service of Regional Development and Authorities, the Durable Development Commission, the Head Service for Environment and Listed Establishments, Forestry Head Service;

Among the special competence institutions: the Head Service of Oceanography and Maritime Fishing, the Project for Protecting and Supervising Fishing in Senegal , the Autonomous Ports.

One must also point out the importance, for the management of the resources, of some sub-regional structures such as the Organization for the Development of River Senegal (OMVS) or the Organization for the Development of River Gambia (OMVG), the Sub-regional Commission for Fishing (CSRP), etc.

1.3.2 Policies and Coastal development and management strategies

1.3.2.1 Policies 

Although the coastal zones are not subject to an overall and integrated policy of land development and management, they are organized by laws and decrees that define their limits and set, at least theoretically, the utilization methods of coast resources. Furthermore, conservation measures (parks and national reserves) and land development activities 

(stabilization of coast dunes, recuperation of salted land) as well as coast protection structures have been achieved at various spots of the coast.  Finally, some projects related to coastal areas are under way.

In a larger perspective and in relation to the recommendations of the 1992 Rio Summit on Environment and Development, the State of Senegal adopted, in September 1997, a National Action Plan for Environment (PNAE). Such a plan namely advocates the actualization and harmonization of the judicial corpus governing the management of natural resources and environment. It represents a framework in which marine and coastal management can be envisaged. In addition to that, there is a policy of coastal area conservation based on the protected area conservation modal. 

1.3.2.2. Coastal Development and Resource Preservation

Some major imbalance – as a consequence of the adverse effect of the climate and the anthropogenic pressure – have lead to speedy degradation and alteration of landscapes with extended live wind-shaped forms, lowering of the phreatic water layers, the salinity of some lands, etc. Another major problem is the retreat of the coast due to the effect of erosion. 

Those various problems have justified far reaching interventions.

a) The “niayes” protection and dune stabilization operations 

The first actions for fighting the invasion of the market gardening basins by sand were undertaken as far back as 1925 by the Service of Agriculture. But it was only in 1948 that the Forestry Service decided to intervene overwhelmingly. The stabilization of the coastal dunes with filao trees (Casuarina equisetifolia) dealt with a 200 meter wide belt in the Malika zone and a 423 hectare area covering the perimeters of Camberene, Yeumbeul, the lakes of Mbeubeusse and Retba and places as far away as the south of Kayar (Andeke-Lengui and Dommergues, 1983).

In 1975 was put in place, in the central sector of the “niayes”, the Dune Stoppage Project of Kebemer funded by the United Nations Development Program (UNDP), whose objectives were the stoppage of the live dunes ( by restoring the green cover), putting in place a windbreak for protecting the vegetables and introducing forest species for soil regeneration and producing tree fodder. In 1979, the Autonomous Project for Stopping the Dunes of the Gandiolais was started and was assigned the mission of stopping the dunes of the North sector of the “niayes”. Two years later, the Project for Stopping the Dunes of Kayar, funded by USAID is settled in the southern part of the “niayes”, with the same objectives. In 1988, those two projects were merged to form the Project for the Conservation of Coastal Areas. (CTL).

The result of such an intervention in the “niayes” is first and foremost the creation of a 200m wide green belt along the coast between Dakar and saint-Louis, thanks to the reforestation of more than 11 000 hectares of coast live dunes with filao trees. Other actions have been carried out for the hinterland dunes (2 900 hectares) and the stabilized dunes of the southern and central sectors (4800 hectares) not to mention the protection of the main roads (121km) and the protection of the market gardening basins  (1 433 km) with species mainly composed of eucalyptus, various acacias, mahogany and Prosopis Juliflora, Pourpatria birrea and Balanites aegyptiaca. Furthermore. Some efforts have been made for the local populations and consisted in putting in place a rural forestry section and the collective management of village perimeters and woods. 

However, the plantations are now very old.

b) Attempts to recuperate the salted lands

As early as 1938, the Senegalese Service of Agriculture and the Provident Society of Kaolack got involved in rice cultivation in the region of Sine Saloum , especially in the subdivision of Fatick. To that effect, in 1940, a 2832 m long water barrier, protecting 160 hectares of rice fields against the inlet of salted waters from the lakes, was built near Ndangane. During the second period of the land developments activities, (1948-1957) the rice growing sector of Fatick was created, along with the achievement of 4 dams on an ancient arm of the sea and the dyking of about 1550 hectares. 

The balance of those series of land development activities remains mitigated with regard to the very poor agricultural potential of the lands concerned  and an adverse environmental context (insufficient rain, poor reconstitution of surface waters, slightness of slopes, saltiness of soils and water layers). Today, the possibility of developing those former rice cultivation lands of Sine Saloum is jeopardized by the severe chemical degradation of the soils (saltiness, acidity).

Whereas, further South, in the estuary of the Casamance River, rice cultivation remains a strong and prevailing tradition. Nevertheless, it is also subject to some climatic and geochemical constraints and to the choices made as regards some land improvement activities. The large scope project for rice growing development in Casamance started from the seventies and resulted in the construction of great anti-salt dams on the tributaries (Kamobeul, Guidel, Bignona, Baïla, Soungrougrou).

Financially, they represent heavy investment. The cost of the Guidel Dam, that was put into service in 1983, was estimated in 1985 at CFA Franc 1 billion for 800 hectares of salted water yet to be developed; the one in Affiniam, operational in 1987, was almost ten times as expensive, not to mention the development of 5 000 hectares of deteriorated land (Montoroi, 1990). Some other initiatives of lesser scope (small water barriers) have been keenly accepted by the local populations.

c) The coast protection structures 

The protection structures, meant for fighting coast erosion phenomena concerned many spots of the Senegalese coast, mainly the sandy beaches. They were built in the zones that were the most endangered ones and that presented some human or economic interest. Most of the structures were built and/or designed by the Public Works Head Service but some were   private initiatives (case of “l’epi de Nianing” ).

In Saint-Louis, Senegal, along Ndar Toute, there is gabion wall filled with rocks set on the high beach. According to Ndiaye (1975), that wall that used to be 5 meters high underwent sand invasion.

In Dakar the bases of some cliffs along the sea road were filled with rocks many times, the latest such operation dating back to 1994. Laterite blocks were generally used. 

Rufisque is the town that has the longest protected coast. In fact, between 1983 and 1990, a rock filled wall was built between Keury Souf and Bata in addition to a second portion in the sector of Diokoul, which sums up to total distance of 3470 meters (Seck, 1990; Gueye, 1997). Furthermore, still in the sector of Diokoul, a mixed structure of gabions and rocks was erected, crowned by a concrete wall designed by the Public Works Head Service (Seck, 1990).

Further South, there is a rock gabion wall at the entry of Joal that was meant for protecting the road highly endangered by coastal erosion.

Surveys on the protection walls in Rufisque indicate design problems that could have caused the inefficiency of those structures, some of which are now in extremely bad condition (Gueye, 1997; Gueye and Niang-Diop, 1999). One must point out that one part of the mixed structure of rock gabion and concrete collapsed this year, which queries the efficiency of such type of protection. 

1.4  Baseline analysis

The coastal erosion phenomena practically affect all the coastal big towns in Senegal. They cause infrastructure and building destruction, although the economics costs of the consequences have not been estimated. Those damages also entail relocation drives (Displacement of the village of Palmarin and the camping place of Djiffere). The retreat rates of the shore line observed vary according to the situations and the processes involved. In average, it may be considered that the retreat rates are between 1 and 2 maters per year as regards the sandy beaches (see table). Much more important retreat rates have been recorded in exceptional situations such as the opening of the breach of Lagoba in the foreland of Sangomar (rate of 100 to 150 meter per year; Diara, 1999) but they generally followed by a stabilization process. 

Table: evolution rate of the sandy shores

	Place 
	Periods considered
	Evolution rate (in meters per year)
	Reference 

	Saint-Louis
	?
	1 – 2
	Bouquet de la Grye (1886)

	
	1660 – 1922
	15
	Bancal (1923)

	
	1856 – 1926
	1.8
	Guilcher et Nicolas (1954)

	
	1954 – 1989
	1 – 1.5
	Niang-Diop (1995)

	Camberene 
	1968 – 1980
	1.8
	Niang-Diop (1995)

	Yoff 
	1945 – 1992
	1
	Niang-Diop (1995)

	
	1968 - 1997
	1
	Fall (2004)

	Hann Bay 
	1968 – 1997
	0.4 – 0.8
	Dieye (2000)

	Mbao 
	1968 – 1997
	1.4
	Dieye (2000)

	Rufisque 
	1933 - 1980
	1.3
	Diallo (1982)

	Diokoul 
	1959 – 1980
	0.7
	Niang-Diop (1995)

	
	1968 - 1997
	0.9
	Dieye (2000)

	Keury Souf-

Bata
	1959 – 1980
	1.3
	Niang-Diop (1995)

	
	1968 - 1997
	1.4
	Dieye (2000)

	Ngaparou 
	1978 - 2001
	1
	CSE (2004)

	Saly 
	1978 - 2001
	1
	CSE (2004)

	
	1989 - 2001
	2
	CSE (2004)

	Mbour 
	1989 - 2001
	0.4
	CSE (2004)

	
	1946 - 1997
	0.1
	Dabo (2002)

	Pointe Sarene
	1990 – 2003
	15
	Cesaraccio et al. (2004)

	Joal 
	1960 - 1989
	1.9 – 3.8
	Niang-Diop (1995)

	Foreland of

Sangomar 
	February 1992
	50
	Saos et al. (1992)

	
	1995
	150
	Diara (1999)

	
	1996 - 1997
	100
	


The rates presented are average ones and hide various realities. In fact, some areas like Saint-Louis present a stable sector (central area of the town) between two sectors under erosion (Ndar Toute and Guet Ndar), with the particularity that the maximum erosion zones vary according to periods: Ndar Toute between 1954 and 19975 (with a retreat of 1.2 meters per year) then Guet Ndar between 1975 and 1980 (with a retreat of 2 to 3 meters per year). At present, it seems that Ndar Toute and mainly Gokku Mbacc are the districts most subject to erosion. The retreat in Joal is important but determined in space and time (the erosion has sharply slowed down from 1978 onwards), whereas the rest of the shore ( stretching out to the end the foreland of Joal) is characterized by an important overall activity ( with an approximate average rhythm of 3 meters per year during the same period). At present an erosion phenomenon is noted right past the fishing platform but has not been quantified yet (Sy, 2003). Likewise, an important retreat has been reported in Pointe Sarene and seems to be related to the too important sand extraction activities at the quarry (Cesaraccio et al., 2004).

As regards the Bay of Hann, the erosion can be observed in the sector of Bel Air and then between Thiaroye Guedj and Mbao, with a relatively stable to accumulative area between the two sectors.

In the Saly zone, a strong outbreak of coastal erosion has been noted since 1989 (CSE 2004). On the contrary, the zone of Mbour seems to be relatively stable, even in accumulation (Dabo, 2002; CSE, 2004) except for an area located right after the town in the north, where one can note an erosion trend of approximately 1 meter per year (CSE 2004).

As to the rocky cliffs or the shore, they retreat much more slowly (average rates of 0.1 to 0.7 meters per year) but still in a brutal way (table 3). However, some types of cliffs retreat more quickly : the ones built in the tuffs of Pasteur Beach ( a retreat of 2 meters per year, according to Diop). As to the ones carves out of the silts of the “Hospital” and the marls of the “Poudrière” (Powder Store), at Madeleines Beach, that have retreat rates of 1 to  2.7 meters per year (Diop, 2000). It is to be noted though, that the last figures are related to the evolution of the summits and slopes rather than the bases.

Table: Evolution rate of the rocky cliffs

	Place 
	Periods considered
	Evolution rate (in meters /year)
	Reference 

	Cap Vert Peninsula 
	1980 – 1997
	0.4 – 2.7
	Diop (2000)

	Madeleines-Cap Manuel
	1953 – 1981
	0.1 – 0.7
	Fall et Azzam, 1998

	Cliffs of the University
	1958 – 1970
	0.4
	Chamard et Barbey (1970) 

	Quarry of Fann
	1969 – 1978
	0.3
	Sall (1982)

	Cap des Biches
	1970 – 1979
	0.3
	Sall (1982)

	Cap de Naze
	1969 – 1978
	0.06
	Sall (1982)


 The growing house building trend, in general of high value, on the cliffs, whether it is in Dakar, (sector of Yoff-Ngor) or on the “Petite Cote” (Yenne – Toubab Diallao), create new threats in spite of the relatively weak retreat rates.  In fact, numerous buildings are achieved on the sides of cliffs that can abruptly retreat any time. 

Among the factors mentioned to explain coastal erosion, the rise of the sea level is the most directly related cause to the climate and its changes (Report on the Situation of the Environment of Senegal, forthcoming). On the basis of the recordings of the tide gauge of Dakar, it is considered that during the last century, the sea level has risen by 1.4 millimeters per year in average. (Elouard et al., 1977; Emery et Aubrey 1991). A second factor that could be related to the climate is the occurrence very strong swells that cause the cuts in the spits accompanied by very quick retreats of some parts of the coast line: case of the spit of Sangomar and the one of the Langue de Barbarie (Guilcher et Nicolas, 1954).

Finally, the coastal cliffs evolve under the influence of marine factors as well as continental factors, namely by rock weathering and land slide. The forms of rock weathering depend to a very large extent on the climate while the land slides are influenced by water infiltration (Fall et al., 1996; Fall et Azzam, 1998).

It is also to be noted that the coastal erosion problems could be significantly lessened if the human activities were better regulated: enforcement of the law on public maritime property, including the ban of permanent construction, regulation of sand extraction from the beaches, environmental impact survey regarding on all projects located on the coastal zone. In fact, it seems that anthropogenic activities intervene in numerous areas affected by coastal erosion either by aggravating it or by creating it. In this respect, sand extraction from the beaches is the major cause of the erosion problems, as well as constructions on the beaches, both activities resulting in reducing the sediment inlet and thus creating deficits that are immediately compensated by erosion. Examples of the first case are particularly noticeable in the Cap Vert Peninsular while the second situation can be found in the touristic and week-end facilities of the “Petite Côte”. As regards the authorized sand extraction quarries (mainly Mbeubeusse and Nianing) the state of the beach indicates that the extraction activities are beyond the recharging capacities of those quarries. In addition to that, there are numerous clandestine extractions carried out near the main coastal dwellings where construction works are important.

2 Site selection

2.1 Process followed

The process of identification of vulnerable sites originated from a survey that ordered in order to deepen and update the existing sector-based surveys.

So, the survey should start from the existing one in order to study the vulnerabilities of the sector, the causes of that vulnerability and the foreseeable trends related to ongoing climatic variations and to anthropogenic pressure. The next activity should deal with identifying and suggesting appropriate adaptation solutions (technological or political) taking into account national experiments in terms of adaptation options, their results and limits, as well as the good experiments accomplished at regional or international levels and locally applicable. 

The surveys resulted in the following conclusions:

· The main zones vulnerable to coastal erosion are the low and narrow sandy coasts, especially the ones in the “Petite Côte”. This vulnerability is related to the nature of the coasts, their low altitude and but also because they harbor population concentrations (small towns and villages), infrastructures and economic activities (mainly tourism, fishing and market gardening);

· The main zones vulnerable to floods are the mangrove estuaries and the lake mouths. That is due to their very low altitude and the presence of very productive ecosystems (the mangroves) that very important for fishing and touristic activities;

· The water layers vulnerable to salt intrusion are the ones in Dakar (infrabasaltic sand) because they contribute to the water supply of the city, the ones in the estuaries that will be subject to contamination, namely after the overwhelming influx of salty waters into rivers, the one in the North shore, namely in the coastal lakes where there are fresh water reserves under the dune systems, used for market gardening activities;

· The ecosystems altogether (mangroves and niayes) should be particularly affected as soon as the sea level rises beyond 0.5 meter;

· Fishing will be affected by modifications of upwellings and water temperatures but also by the modifications of ecosystems and the risks of infrastructure destruction.

· On the basis of those conclusions, an overall vulnerability analysis ( on a scale of 1/50 000) has been drawn up, taking into account a certain number of criteria ( physical, biological, sociological and economic ). For each criterion, a score ranging from -3 to +3 was allotted and the total score was the average mark of all the scores. So, present vulnerability maps have been have been produced, taking into account those criteria and  superimposing them, which resulted in defining particularly vulnerable zones.

The results of this analysis are summed up in the following table:

(the main vulnerability elements are in boldface or italic)

	Vulnerable zones 
	PHYSICAL  VULNERABILITY
	BIOLOGICAL VULNERABILITY
	Economic vulnerability

	Saloun delta 
	LOW ZONES 

Spit

Erosion zone 
	Mangroves

Protected zones 

Tortoises 

Manatee 
	Fishing infrastructure

Tourist infrastructure

Major town

Port 

	River Senegal
	LOW ZONES 

Spit

Erosion zone
	Protected zones 

Nursery/reproduction zones  

MANGROVES

Niayes 


	Major town

Fishing infrastructure

TOURISTIC INFRASTRUCTURE

	“Petite Côte”
	EROSION ZONES

Spits

Low zones

Outlets 

Lakes  
	Nursery/reproduction zones

Mangrove

Protected zone

Tortoises 
	Tourist infrastructure

Fishing infrastructure

Major town



	Casamance estuary 
	LOW ZONES 

Spit

Erosion zone
	MANGROVES

Protected zone

Nursery/reproduction

Zones 


	Tourist infrastructure

Fishing infrastructure

Port
Major town



	Cap Vert Peninsular 
	ZONES UNDER EROSION

Zones liable to flooding 
	Nursery/reproduction zones

Protected zone


	Major town

BIG PORT

Fishing infrastructure



	The niayes
	ZONES LIABLE TO FLOODING
	NIAYES 
	Fishing infrastructure




The niayes

The niayes constitute a major characteristic of the Great Coast. There are inter-dune depressions (the phreatic table layer is totally or partially outcropping) localized mainly between the yellow dunes and the red dunes. They contain flora of the Guinean type (Blouin, 1990) namely characterized by the palm oil tree (Alaeis guineensis). They are divided into two major types: (i) the “small” niayes, heading the same direction as the dune bars (NNE-SSW) and (ii) the niayes that correspond to former river valleys (Mboro niayes) and  intersect with the directions of the aforementioned ones. 

Further South, between Kayar and Dakar, the niayes are partly relayed by a series of coastal lakes (Tamna, Mbaouane, Mbeubeusse, Retba, Youi, Ourouaye) that are more or less salted. Those lakes are separated from the sea by yellow and white dunes now characterized by the dwindling surface waters (Sarr, 1997) or quasi-total depletion (case of Mbeubeusse). 

The “niayes” that the corresponding eco-geographic region is named after, are especially suitable for market gardening, a flourishing activity carried out along the Great Coast. But is endangered at some places by the movement of the yellow dunes revived by the saltiness of the soils and the water layer. It is also in those formations that there is found and subject to numerous surveys for possible exploitation.

The “Petite Côte” (Small Cost as opposed to “Grande Côte”, Great Coast) 

The “Petite Côte” is characterized by a series of rocky headlands and sandy bays. It is relatively compartmentalized with some sectors composed of a northern part under erosion and a piling up southern part often finding expression in coastal spits (Barusseau, 1980). They may be small coastal spits, usually set against rocky headlands (Pointe Gombaru, Pointe Sarene, Pointe Senti) or bordering fluvio-lagoon systems (spits of Mbodiene and Joal) (Chart 17). This coast has an overall NW-SE to NNW-SSE. Orientation.

The “Petite Côte” presents some features that underlie its greater vulnerability to coastal erosion: short strands, very limited sand reserve (offshore bar) and week sediment transits, especially in the sectors stretching from Hann to Bargny. Most of the authors think that there a disruption of the coastal transit , first by the Canyon of Cayar and then by the series of bays and rocky headlands of the point of the Cap Vert peninsular, which entails an important sediment deficit in the northern part of the “Petite Côte” (Barusseau, 1980). As it is highly compartmentalized, the “Petite Côte” seems to be functioning like a series of cells, each of which having its northern part under erosion and providing sediments to its southern part, which results in coastal spits.(Barusseau, 1980).

The mangrove estuaries

The mangrove estuaries can be found again at the mouths of the Senegal, Saloum and Casamance rivers. They are very low coastal zones (generally less than 2 meters high), very gagged (Diaw 1997) stretching very far. The estuary of River Senegal the flow of which has been regulated and made artificial by the construction of dams of Diama and Manantali, stands out from the two others that are now functioning the other way round at estuary level. 

The estuary of River Senegal sometimes called delta cover an approximate area of 4 920 square km, 296 square km of which are permanently flooded. It is now divided into two parts by the anti-salt dam of Diama located 50km away from the river mouth. The upstream part of the dam is characterized by the permanent presence of fresh waters whereas the down stream part is under the influence of the tide and the water release operations of the dam. River Senegal is linked to a certain number of branches (Taoué, Gorom, Djeuss, Lampsar , Trois Marigots) that form a complex network cutting off basins (Djoudj, Ndiael, Khant, Nguine). It is also linked to lakes, namely the lake of Guiers on its left bank and the R’kiz lake on its right bank. River Senegal is deviated south by Langue de Barbarie, a 22 to 27 km long spit (Sy, 1982).

The Saloum estuary complex cover approximately 4 310 square km. it is composed of the Saloum, Diomboss and Bandiala rivers interconnected by a network of tide channels, the “bolons”. This estuary cutts off two big  groups of islands: the Gandoul islands in the North, Betanti and Fathala in the South, formed by the offshore bars. Like River Senegal the Saloum River is bordered by a 14 to 19 km long spit, the spit of Sangomar.

As to the estuary of Casamance, it covers a 2 500 square km area and receives from its front side only two tributaries. It also presents a spit named the “Presqu’île aux oiseaux” (Birds’ Peninsular). In these estuaries, salinity increases according to a downstream trend (120/1000 salinity measured downstream Saloum River), which goes with some specificities regarding the mode of penetration of the tide into the river. In fact one can notice that the flow duration and speed are higher than the ones of the ebb tide.(Barusseau et al., 1985, 1986). Moreover, the quantity of water that flows into the estuary is more important than the one that flows out of it, which is partly due to the inertia that goes with the environment of the areas adjacent to the rivers: mangroves, “namely the tannes” and “bolons” .(Barusseau et al., 1985, 1986; Diop, 1986). This very particular hydrological functioning of the estuaries is essentially attributed to the rainfall deficit, noticeable since the end of the 60’s that has brought about a quasi-absence of fresh water flow during the rainy season (Dacosta, 1993) and a salt concentration by evaporation.

The upstream parts of those estuaries are invaded by mangrove, atypical vegetation that constitutes the northernmost part of the African Atlantic coast, together with the one appearing in Mauritania. The mangrove is present in the upstream part of the estuary of River Senegal(zones of Saint-Louis and Gandiolais), and mainly composed of species such as Rizophora racemosa, Laguncularia racemosa and Avicennia Africana (Michel et al., 1969)the trees are shrivelled and the fauna very limited. The mangrove of the Gandiolais and the Babagueye islands are ranker than the ones in the Saint-Louis area (Ndiaye, 1975)one can also note the expansion the “tannes” due to a process of soil salinity and acidity. In the Saloum and Casamance rivers, the mangrove mainly grows upstream along the banks and the “bolons”: 590 to 800 square km in the Saloum River (Blasco, 1983; Diop and Bâ, 1993).

The Cap Vert Peninsula

The Cap Vert peninsula shelters almost all the rocky coast which is characterized by cliffs cut out of various materials. This rocky coast is composed of a series of rocky headlands and small background beaches and narrow coves.

This type of coast has been, for a long time, more studied by the biologists than by the geologists or geographers, due to its great biodiversity and to the fact that it is reputed relatively stable and has remained unoccupied by human beings for a long time. But the various instability problems mainly observed in Dakar (cornice est) (East sea road) and the housing expansion have renewed the interest in studying those formations. That is mainly the case of the cliffs that constitute the west and east sea roads of Dakar. A quite complete morphologic inventory of the rocky coast of Dakar has been achieved lately, mainly based on the geologic nature of the formations that constitute the cliffs, the presence or absence of platforms, the description of microforms and alteration forms (Gaye, 1999; Etongue Mayer and Niang-Diop, 2001).
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2.2 Impacts, causes and future trends of coastal changes

2.2.1 The impacts

In its latest report, the group II3 of IPCC has rounded up the climatic changes on the coastal and marine zones (McLean etal., 2001). In keeping with the prevailing situation in Senegal, on can consider the following impacts (see table below)

3The group II of IPCC works on impacts, adaptation and vulnerability to climatic changes

Table: Main physical impacts of climatic changes and their consequences in coastal and marine zones

	Main physical impacts
	Awaited consequences 

	Rise of the sea level (0.09 to 0.88 meter between 1990 and 2100)
	More coastal erosion

Flooding of the low coastal zones

Saltiness of waters and soils

Risk of mangrove extinction 

	Increase of swell heights 


	More coastal erosion

	Ocean water  warming 
	Modification of the structure and arrangement of marine species (sea fish and birds)

Development of toxic agents in marine animals (mainly molluscs and fish)

	Modification of the upwellings  
	Modification of the structure and arrangement of marine species (fish )


In this table, the physical impacts of climatic changes considered very probable to probable have been presented. There are impacts that are less mastered but that will probably have great influence on the evolution of the coastal and marine zones. Rainfall evolution is essential to that respect because, according to the direction of their variation (increase or decrease) some consequences will aggravate or not. So, salinity will be more intense when the rainfall decreases. Unfortunately, the available modals do not tally as regards their results. However, the climatic change scenario developed for Senegal foresees rainfall decrease along the coastal zone, varying from North to South by 1 to a little less than 25% by 2050 (Gaye et al., 1998).

A number of sectors and resources will be affected by climatic changes.

It is thus expected:

· Some impact on tourism following the destruction of some infrastructure, the disappearance of the beaches. More global impact are expected to be added to those local ones: global warming that may entail a drop in the motivation of the tourists heading for the hot countries;

· Impacts on agriculture due to the saltiness of the soils and water layers that will speed up the formation of “tannes” and the dwindling of the arable areas;

· Impacts on fishing following the induced modifications on the fish populations Positive and/or negative impacts should be noted depending on the appearance or disappearance of species with very substantial commercial value added. Fishing should also be affected by the possible destruction of some infrastructures (namely fishing platforms) due to coastal erosion but also to harder marine conditions that could make the fisherman’s job more dangerous with more risks of boat damage. Fish breeding should also be affected ;

· Impacts on health associated either to floods, with the increase of hydric diseases (cholera) and parasite (malaria) or to the warming that causes toxic agents to develop in fishes and sea food;

· Impacts on the availability of water resources, as saltiness makes them decrease;

· Impacts on infrastructures, namely port infrastructure (too low fishing platforms), road infrastructure (that could be more frequently flooded).

Moreover, due to more frequent floods, and stronger erosion, the whole economy could be affected because of the destruction of housing, industrial infrastructure and modifications in agricultural and halieutic production. 

Finally the possible necessity to move out populations from the areas subject to recurring and more and more important floods could bring about space problems and conflicts with host populations. The table below sums up the main impacts of coastal erosion:

	Environmental impacts 
	Social and economic impacts

	Loss of habitat

Loss and degradation of ecosystems (“tanne” formation (saltiness))

Disappearance of beaches
	Tourist motivation drop (effect on tourism)

Reduction of arable areas

Possible destruction of some infrastructures

	Disappearance of some halieutic species 

Resource availability (saltiness)

Development of toxic agents in fish and sea food
	(Fishing platforms, housing, etc.)

destruction of infrastructures, namely port infrastructure (too low fishing platforms), road infrastructure (that could be more frequently flooded)

increase of hydric diseases (cholera) and parasite (malaria)


2.2.2 The causes of coastal erosion 

The causes of coastal erosion may vary a lot from one sector to another. They can be of natural or anthropogenic origin. As far as the Senegalese coasts are concerned, many causes can be pointed out, namely the rise of the sea level, the sediment deficit, the natural instability of slopes, the construction of structures perpendicular to the coast, construction of buildings on the beaches, extraction of sand from the beaches.

a) Rise of the sea level

some surveys (Elouard et al. 1977) showed that the shore is subject to a sea level rise of 1.4 millimetres per year. By applying the law of Bruun to the evolution of the shore of Rufisque Niang-Diop(1995) showed that, in general, the sea level rise did not cause more than 20% of the retreat observed. However, the warming of the atmosphere brought about by the gases with greenhouse effect increased the rates of sea level rise in such a way that should grow 2 to 5 times higher than the present rates (Warrick et al., 1996). Surveys carried out on the impacts of the climatic changes on the Senegalese coastal zones (Dennis et al., 1995; Niang-Diop et al., in press) showed that these rates of sea level rise could lead to coastal erosion acceleration, flooding of the low coastal areas (namely mangrove estuaries) and to increased salinity of the soils and surface and underground waters.

b) The sediment deficit

The Senegalese shore is generally characterized, in its northern part, by intense shore drift, mainly oriented north-south, carrying important quantities of sand parallel to the shore. Those sediment movements have been evaluated, along the North coast, between 200 000 and 1 500 000 cubic meters of sand per year according to the authors (Barusseau, 1980; Sall, 1982). From Kayar to a little farther than Rufisque, those quantities have obviously lessened, amounting approximately to 10 000 to 25 000 cubic meters per year (Barusseau, 1980). This decrease of sediment supply could be firstly due to the sediment trap role played by the canyon of Kayar (Dietz et al., 1968) the head of which is located very close to the shore (Guilcher et Nicolas, 1954) and then to the obstacle formed by the head of the Cap Vert peninsular with its series of headlands and bays that do not facilitate the movement of the sand. Therefore, the northern part of the “Petite Côte” (from Bel Air to Rufisque-Bargny), is a sector that shows a deficit in sediments brought by the shore drift, roughly speaking. This is proven by the slight thickness of the beach sand (sometimes less than 1 meter) which is sometimes so eroded that it shows the substratum. 

c) The exceptional swells or “tidal waves”

The “tidal waves” have been mentioned for explaining the disruptions offshore bars, especially as regards the Langue de Barbarie (Louise, 1918; Debaud, 1950; Guilcher et Nicolas, 1954).

 Other authors stress the effect of overflows (Bancal, 1923); but the two phenomena can happen jointly as in the case of the 1934 disruption (Guilcher et Nicolas, 1954). Nardari (1993) point out, as regards the Senegalese coasts, the very limited occurrence of west swells (N260o to 270oE) unleashed by cyclones that brew, between October and December, in the Caribbean Sea.

Diaw et al. (1990) attribute the last disruption of the Headland of Sangomar in 1987 to the joint action of a strong depression (970 Hpa) centered at 30oN, 45oW that brought about a 2 to 3.5 meter high swell coinciding with a period of high tide , and the disappearance of the 

“pre-shore” bar, a phenomenon identified in the satellite pictures. The strong swell observed could be a West swell (Nardari, 1993).

However, the morphologic characteristics of the Lagoba sector (low and narrow) make it a zone particularly vulnerable to those disruptions. Diaw (1997) also mentions more intense ebb-and-tide in the Saloum, due to better rainfall occurring since 1985.

The coastal cliffs of Dakar are subject to natural deterioration phenomena. The water quantities in the Madeleines cliffs, mainly composed of “limons de l’Hôpital” (Hospital silt) or marl, seem essential as they cause swelling and drift phenomena. Now, the presence of a layer or table with a level that fluctuates with the rain is noticed in the slope of the Madeleines (cornice oust) (West sea road). Moreover, six sources and waste water drainage spots that contribute to the saturation of the land (facilitating its sliding) are also noticed. As to the runoff, it gullies the cliffs and entails mudslides, as in the case of the tuffs at Pasteur beach. (Fall et al. 1996). The water increases the interstitial pressure of the terrains and alters their volume and geotechnical characteristics. A relationship between the zone in sliding activity (mainly Pasteur beach and the cliff of Dial Diop Military Barracks) and the main converging places of the runoff has been highlighted (Fall and Azzam, 1998).

According to Diop (2000), the tectonic plate characterized at its southern end in Dakar by the presence of faults determining a series horsts and grabens, is also an important destabilization factor for the cliffs. Fall (20000 also considers the discontinuities as an important instability factor for the cliffs. The action of the swells that constantly break upon the bases of the cliffs, especially the silt ones of the Hospital, is also a significant source of erosion. 

Finally, the geotechnical characteristics of the materials constituting the cliffs look mediocre. Fall and Azzam, (1998) point out close relationship between the instability of slopes and the alteration level of the rocks. Those authors show that alteration causes a modification of the mechanical characteristics of the volcanic tuffs that become very plastic, especially when there is a large quantity of montmorillonite (resulting from the deterioration of feldspaths. The basalt cliffs of Cap Manuel are mostly subject to marine erosion under the action of the swell. (Fall and Azzam, 1998).

2.2.3 Anticipated future trends of coastal change 

the vulnerability of the Senegalese coasts to climatic changes has been subject to four surveys, the first three ones estimating just the impacts of the acceleration of the sea level rise. The first two surveys (Misdorp et al., 1990; Hoozemans et al., 1993) are overall survey that tried to estimate the vulnerability of all the coastal zones of the world to sea level rise of 1 meter and that were based to a large extent on world databases. The third survey, (Dennis et al., 1995) is a survey on the vulnerability of the Senegalese coasts based on field data and used four scenarios of sea level rise (02; 0.5 ; 1 and 2 meters). The last survey (Niang-Diop et al., 2000) evaluated the vulnerability to climatic changes (sea level rise and other climatic changes) regarding two targeted geographical changes, the Cap Vert peninsular and the estuary of the Saloum River.

The results of those surveys showed that for all the Senegalese coasts and and for a sea level rise of from now to 2100, an estimated length of 55 to 86 square km of beaches may disappear (Dennis et al. 1995) following an increase of coast erosion phenomena. At the same time, about 6000 square km of low zone, mainly estuary zones, could be flooded. That would namely entail a disappearance of all the present mangrove. The economic value of the possible loses is estimated between US$ 500 to 700 million (1999 value), which will represent 12 to 17% of the GNP. As regards the human side, the endangered population would be about 150 000 inhabitants (or 1.4 to 2.3% of the total population). The protection costs of the zones judged important (representing about 73 km of coasts), would be in the vicinity of US$ 255 to 845 million. The land areas that could be lost due to coast erosion or floods (in square km) are given in the table below (the two figures respectively correspond to the low and high estimates):

	Process 
	Sea level rise from now to 2100 

	
	0.2 m
	0.5 m
	1 m            2m
	

	Coast erosion
	11 - 18
	28 - 44
	55 - 86
	105 – 157

	Floods

   Mangrove

   Other zones

   Total
	0

338

338
	806

844

1650
	2149

3838

5987
	2149

4240

6389

	TOTAL
	349 - 356
	1678 - 1694
	6042 - 6073
	6494 - 6546

	% of the country area
	0.2
	0.9
	3.1
	3.4


Moreover, the costs of the response strategies have been estimated with regard to three options: no protection, protection of the important zones, i.e. the zones with average or strong development and/or strategic (towns, tourist, industrial zones); total protection. With the option of important area protection, it is a matter of protecting 73 km of coast, as against 2063 km for the total protection. There are 4 types of protection solutions: protection walls for open coasts, protection walls for protected coasts (estuary low zones), artificial supply for the tourist zones, heightening of the existing ports and protection walls (Nicholls et al., 1955). After determining the unit costs, it was possible to estimate the costs for each sea level rise scenario, and each protection option (see tale below).

Protection costs (in millions of US$ and in % of the overall investment). For the % of the overall investment, it is assumed to be scheduled for 50 years (2051 – 2100)

	Response strategy
	Sea level rise                                                                               

	
	0.5 m
	1 m
	2 m            

	Protection of important zones

· beach supply

· Protection wall

· Port heightening

TOTAL

· % of overall investment
	116 – 481

8 – 73

21

146 – 575

0.4 – 1.5
	190 – 714

22 – 88

43

255 – 845

0.7 – 2.2
	338 – 1182

68 – 132

86

492 – 1401

1.3 – 3.7

	Total protection

· Costs in supplementary walls

TOTAL

· % of overall investment
	261 – 847

407 -​ 1422

1.1 – 3.7
	718 – 1311

973 – 2156

2.6 – 5.7
	2300 – 2869

2792 – 4269

7.4 - 11.2


To conclude, let us also point out the important impacts of sea level rise on the economic infrastructures. In fact, the “Petite Côte” and the estuary zones were considered as being the most invulnerable places to those impacts. As regards the response measures, only the protection of the important zones looks viable, the total protection of the coast being prohibitive in terms of costs, and evaluation of economic losses. However, it must be noted that the solution consisting in protecting the important zones has a substantial cost. For a 1m rise of the sea level and an investment scheduled for 50 years, such a solution would represent 0.7 to 2.2% of the 1990 GNP. It was also noted that the artificial supply to beaches – to preserve the tourist zones – would represent most of the protection costs but it was advised to consider those figures with caution and flexibility. Especially for the tourist infrastructure, it was already suggested to consider the possibility of determining a retreat line (beyond which no construction would be allowed), preparing therefore a long term retreat of the coast border. A better panning of the coastal space was also suggested for the future (Denni et al., 1995).   

3. Project Strategy

3.1 Approach used to overcome the barriers to adaptation 

The selected strategy is based on a community approach.  Thus, the implementation will be carried out by local populations, with suitable technologies.  Selected technologies will be implemented in restricted areas in order to better control the environment and to give a chance of success to the actions undertaken.  Success is a key factor because the project counts on these good practices to stimulate their dissemination by the local population through training/ awareness raising sessions

Moreover, it will be studied and implemented in accordance with research, sampling procedures, collection and processing data in order to, on one hand, develop specialized assessments of the impact of the uses on the coastal resources and, on the other hand, to identify and follow the synchronic and diachronic changes (occupation of the grounds, land use, biodiversity, vegetative covering...).

All the actions will have to be carried out by a team made up of members of the regional coordination unit of the project as well as agents from national offices.

Thus, the project will be subdivided in three (3) components as followed:

Component 1:  capacity building of environmental follow-up and environmental early alarm system through conceptual, methodological and operational support of existing environmental follow-up devices on a local and national scale as well as the installation of early alarm devices.

Component 2:  To rehabilitate vegetative cover through plantation in order to stabilize the coastal dunes, reduce the phenomenon of coastal erosion, fight against salinisation of the estuarine ecosystems and to preserve biological diversity;

Component 3:  to carry out coastal protection works in order to preserve the economic infrastructures along the coastal zone.

The implementation of the various components at the level of priority sites is on the condition that the following preliminary measures are carried out in order to overcome the barriers to adaptation capacity; it is primarily a question of:

· Redefining the notion of the maritime public area, its extension and the activities authorized in it.  The definition of set-back zones and/or a zoning in the occupation of the coastal area;

· the application of existing regulations and their reinforcement: particularly those measures that deal with the extraction of beach sands, those relating to the occupation of public domain, the attribution of building permits or the environmental impact studies (to integrate the question of the climate change);

· the creation of guidelines for coastal towns which take into account the evolution of the shoreline in order to define occupation plans of the grounds;

· the plantation of the mangroves in Community natural reserves:  acting as a liaison with the local population and the local councillors, to set up estuaries in Natural Community reserves in which the production modes and sustainable management will be clearly defined and put into place;

· the plantation of the ironwood (filao) trees in Community forests: this relates to the reforestation by ironwood (filao) trees planted for stabilization of the coasts along Niayes and also of the protection of the small-scale vegetable cultivation areas in forests Community in order to ensure the involvement of the local population in the sustainable management of these forest areas.

3.2 Project Activities 

Having satisfied the preliminary conditions, the following adaptation measures could be carried out as pilot projects:

a) Niayes area

The Niayes Area is characterised by a significant system of dunes and depressions called "niayes".  Small-scale gardening is well developed along the coast, more exactly in the region of niayes.  This zone is home to a significant section of the socio-economic activity of Senegal, in horticulture.  However, the production activities here are threatened in certain areas by the progression of yellow dunes and by the salinisation of the grounds and groundwater.  It is also in the region of these formations that peats, which have been the subject of numerous studies as regards their possible exploitation.

The following actions are regarded as a priority:

Activity 1:  Stabilisation of the dunes

The stabilisation of the dunes aims to fix the coastal dunes so as to preserve a loose sedimentary stock in the event of coastal erosion.  Various methods exist particularly those that consist of using either wood panels, or vegetation, which both aim at stabilising the sands.

In Mboro:  this would be first, the planting of winds-breaks around the individual small-scale vegetable cultivation areas by using the following species:  Leucaena leucocephala, Parkinsonia sp. and filao.  This would require 300 000 seedlings, at an approximate cost of 15 000 000 F CFA.  And second, the full plantation of 20 hectacres of the vulnerable zones with various species like the eucalyptus, filao, niaouli and Leucaena sp.  22 000 seedlings would be needed at a total cost of 1 430 000 F CFA.

In the area of Kayar, a mechanical protection of Thieudème’s dune is proposed, dune regenerated by 70700 meters of fascines, and by a plantation of filaos on the dunes and eucalyptus in the inter-dune depressions.

The estimated cost of this protection work is 30 000 000 F CFA.

In Lake Ourouaye whose settlements of filaos are highly deteriorated following wild urbanization, a plantation of eucalyptus is proposed, which would represent a total cost of protection of 2 165 800 F CFA.

The reforestation not only aims to protect the coasts against coastal erosion, but it also allows in particular in the area of Niayes the protection the small-scale vegetable cultivation areas from the being engulfed by sand.

b) The Saloum delta

The zone is characterized by the presence of important ecosystems and protected areas (mangroves, Saloum Delta Park).  Significant economic activities:  fish, agriculture, tourism, exploitation of salt are carried out there.

Flooding of low-lying areas, such as Kaolack, is a problem.  The average rate of coastal erosion is 1 to 2 m per year.  All the same very significant rates of shore retreat were measured when the breach of Lagoba opened up in the Sangomar sand spit (rate of 137 m/year) because of very strong swells.  This damage involved the relocalization of communities (displacement of the Palmarin village, Djiffere camp).  A degradation of the mangrove, correlated with an extension of “tannes” and salinisation of soil and groundwater are also another cause of climate change.

The following actions are to be carried out to alleviate the problems of erosion:

Activity 1:  Reduction of erosion in the region of the Sangomar sand spit

- a plantation of filaos on the offshore bar, for more than 10 km (between Djifère and Palmarin) and to an average width of 100 m.  

- protective works accompanying this wall by filao.  Feasibility studies will have to be carried out to understand the sedimentary transits, the currents, and in order to determine the parameters of the protective works.

Activity 2: Regeneration of mangroves

The climatic crisis brought about by a strong reduction in rainfall has led to the salinisation of soil and groundwater resources, and has been accompanied in all the estuaries by the degradation of the mangrove ecosystem (reduction in the size of the mangroves and/or total disappearance), replaced gradually by “tannes” with sulphated acid soils (Niang- Diop and Al, 2001).  In the Saloum estuary, such a phenomenon is observed from 40 km upstream of the river mouth although beyond Foundiougne, no more mangroves remain. (Diouf, 1996).

Mangroves are certainly threatened in the peanut growing ‘basin’, by climate hazards, such as the advance of the sea and the fall in precipitation, but also by the human-induce pressure.  It will be a question of local populations taking actions to restore the mangrove, that is to say the reforestation of 500 ha of mangroves per annum.

To implement these actions, motorized pirogues (traditional fishing boats) or carts for the harvesting of propagules as well as basic assistance for overheads and operating cost necessary for the project launch will be made available to rural communities bordering mangroves, in particular in the areas of Fimela, Niodor, Palmarin and Sokone.

The pirogues will allow the population thereafter a means of transportation and fishing to generate necessary funds for the continuation and perpetuation of actions.

Activity 3:  Promotion of the wood saving energy techniques 

Because of the pressure on the mangrove wood to satisfy the energy requirements of local populations, the following actions are also identified by the populations: 

- Promotion of improved stoves to reduce the pressure on mangroves and;  

- Promotion of solar energy trays for smoking fish;  

- Organizing the regular supply of wood to avoid the clearing of mangroves.

c) Peninsula of the Cape Verde

The whole of the Senegalese coast is subjected to the phenomena of coastal erosion which manifests itself in the destruction of housing and infrastructure.  Shoreline retreat rates observed vary according to situations and processes concerned, they generally range between 1 and 2 m per annum for sandy beaches.  If it is not possible to reduce natural causes (sea level rise, strong swells), it is necessary to reduce the human causes and prevent certain consequences of the natural causes.  Indeed, the rocky coast of the city of Dakar is overhung by cliffs.  It is a highly urbanized area with increasing construction close to the edge of cliffs (Yoff, Ngor, Almadies).

The activities proposed in this region concern:

Activity 1:  Construction of protection works 

Studies identifying priority areas for the creation of protective works at cliff bottoms and the type of works to be installed will be carried out.

Activity 2:  Combat coastal sand extraction

The fast urbanization noted in the area as well as the development of infrastructure requires building materials including coastal sand.  Thus, significant quantities of coastal sand are used without any control on the coasts, which weakens the littoral and exacerbates the process of coastal erosion.  

To limit this degradation, it will necessary to implement: 

- an information and public awareness campaign on the problems generated by the uncontrolled coastal sand extraction and on the possibility of using other types of sands, in particular continental sand as an alternative in the construction industry;  

- support funds to find alternative livelihoods of illegal coastal sand extractors and the monitoring of fraudulent exploitation of coastal sands.

3.3 Expected global benefits 

The project’s intervention sites include the largest, unspoilt, permanent mangrove remaining in West Africa; a RAMSAR site of international importance for the preservation of biological diversity.  These sites are representative of ecological regions relatively well-preserved in Senegal and contain animal and plant species threatened with disappearance.  These sites are under the pressure of several serious threats such as human-driven actions, deforestation, over-exploitation of marine and non-wooden resources, and forest fires.  An initial financing of several hundred million Dollars has been agreed by the Senegal Government and development partners, to improve the management of natural resources aiming at the implementation of a more sustainable exploitation.  All the same, despite the significant financial resources committed, there remains the huge task of combating the irrational exploitation of natural resources.  Whist it recognises the problem, the project will develop pilot actions in order to promote sustainable management of coastal resources, which contain globally significant biological diversity.  Indeed, the protection of the biodiversity has a significant importance on a global scale as well as an increase in carbon ‘isolation’ through carbon sinks that will be beneficial for the global environment.

3.4 National and local benefits  

On a national level, the implementation of the project will permit growth in the idea of environmental citizenship and will contribute to the reduction of poverty.  Indeed, the growth of water and horticultural products and the preservation of beaches will without doubt increase the population’s revenues, or create new ones.  This will also contribute to stemming the urban exodus, in giving rural population reasons to remain on their land.

3.5 Linkages with UNDP national programme.

The project uses the approach of community natural resources and has chosen to carry out activities that lead to the preservation of biological diversity and combat deforestation, and will have close contact with the Integrated Management Project of the Four Ecosystems (PGIES) financed by UNDP/GEF and the Combating Food Insecurity Project in the peanut growing areas financed by UNDP/GEF in the framework of OP15.  In addition to these two large structural projects, it must also be noted that the project will work with micro-projects financed in the framework of micro-GEF.

3.6 Linkages with other relevant projects

In addition to UNDP and UNDP/GEF projects, the project will maintain close ties with the Integrated Management of Marine and Coastal Resources (GIRMAC) financed by the World Bank, the Mangrove Restoration Project financed by the European Union, the Coastline Reforestation Project (JICA) and Project Mangrove financed by JICA.  To that should be added existing linkages with projects financed within the National Budget namely the Sand Dune Stabilization Project in the regions of Kébémer and Louga, and the ‘Porte du Millénaire’ Project in Dakar etc.

3.7 Lessons learnt

Coastal erosion is an environmental problem that continues to increase in Senegal and that necessitates the adaptation of bold measures of preservation in the shoreline.  It is certainly not a passing phenomenon but rather a structural process which we can expect only to worsen with global warming.  It is therefore necessary that this dimension is included in the institutional programmes and development and planning projects in the coastal zone.  Furthermore, the law concerning the public maritime area should be applied effectively in order to stop anarchic construction on the sea front.  The constraints identified in the fight against coastal erosion reveal the inexistence of a coordinated plan of action and adequate means.

3.8 Sustainability

Generally, the principal risk which could hamper a smooth implementation of the project is of sociological nature as far as knowing the difficulties encountered in changing behaviours (coastal sand exploitation and reserve to apply the regulation).  

On the other hand, various elements were taken into account in order to guarantee the durability of actions of the project.  The attachment of the Government to this project, as its firm will proves it to contribute to the safeguarding of global environment and its considerable budgetary participation, constitutes a major element and necessary to guarantee the project’s viability in the long-term.  

The project’s socio-economic viability will be reinforced because of the promotion of techniques and suitable technologies likely to generate durable environmental benefits and to preserve/improve the incomes of the populations. Moreover, the organization of the population into committee management of the various infrastructures will in the long term make it possible to reflect on the best way to alert public authorities in order to maintain and renovate the infrastructures.

To end, the option of the solutions to breast height as well as the training and sensitizing are also pledges of durability.  

The option of the project which is to be based on decentralized structures will make it possible to insure an institutional durability through capacity building of the actors.  The institutions’ operating costs are already budgeted by the Government and the populations as well as the NGOs intervening at the base, ensuring the continuity of actions in the post project phase.

























a) Elaboration of an Integrated of Management Plan of the Ribeira de Lagoa 





b) Construction of an anti-salt dam in the Ribeira de Lagoa estuary, 600 meters from the coast (see map in Annex II), aiming at : (i) retaining the sediments carried out by the floods, (ii) provoking the leaching of salts and the consequent rehabilitation of saline soils ; (iii) preventing the rupture of the lagoon on the occasion of floods, diminishing the possibility of entrance of sea water into the estuary zone.





c) Elaboration of an Integrated of Management Plan of the Ribeira de Lagoa 






















































































� This scenario was established by Kulshhread in 1993,for a population in 2025 ,a greater pressure on irrigated lands ,a medium average of industrial development ,a linear progression of 1 % of the GDP/per capita  until 2025, and in case of climate change until 2025.In short ,he concluded that there will not be water problems till 2025
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