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Abstract—

Introduction: Wetlands are one of the world’s most essential type of ecosystems and are also the most vulnerable. Their role
is functionally critical in climate change, biodiversity, hydrology and human health.

Problem Statement: The degradation of wetlands is beyond doubt a certainty and our conducts are the main factors to lay
blame on. Current world research estimates that 50% of the Earth’s wetlands have vanished.

Methodology: This review article is essentially a qualitative in complexion, using secondary data. The review will go through
definitions, theories, global current state and extent of wetlands; African wetlands and their background, threats and future,
rehabilitation through to conclusions and recommendations.

Results: The plans for the management of marshlands in the world are unimpressive especially in Africa and Asia. There is
need for working together, holistically, at all levels to bolster global wetlands conservation and restoration.

Conclusion: The pressure on wetlands is increasing all over Africa due to population explosion. The survival of wetlands in
Africa lies in a stronger political will. This is to be based on wetland policies and encouragement for community participation
in their management. Countries in Africa are subscribing to the Ramsar Convention, indicating a willingness to sustainable
wetland management.

Keywords— Marshlands, Restoration, Degradation, Swamps, Ecosystem.

l. INTRODUCTION

The academic [1], have produced a figure that states that wetlands around the world have been degraded by about 87% in the
last century and a half in data existing regions. A Report from [2] and [3] has confirmed that we have lost more than half of
the wetlands and the loss mainly occurred in the 20" century. A report from the Ramsar Convention Secretariat gives a figure
of 35% reduction of global wetlands, with data available during the period 1970 and 2015 [4]. This shrinkage (and gradual
extinction) of wetlands is not a new experience however its alarming shrinkage rate has not been widely felt until recently.

Wetlands are one of the world’s most crucial and important types of ecosystems and also one of the most threatened. Climate
change, biodiversity, hydrology and human health rely heavily on the functions and well-being of wetlands [5]. It is a fact that
wetlands exert an effect on global and climates by supplying the atmosphere with potential or near-potential evapotranspiration
and by taking up carbon dioxide and emitting methane [6]. From the aspect of biodiversity, although freshwater wetlands cover
only 1% of the earth’s surface, they are a home to more than 40% of the Earth’s species [7]. Hydrologically, wetlands serve to
replenish groundwater, regulate water movement, and purify water, providing these important parts with an important
hydrologic cycle [8]. As regards to human health, wetlands supply traditional medicines on which 80% of the world’s
population depends on for primary health care [7]. Previously, humans have regarded wetlands as a harbour of mosquitoes,
carriers of disease and sources of death [9; 10].

Wetlands fall into two broad categories namely natural and artificial (constructed) [10]. Natural wetlands are the original areas
where water covers the soil, including swamps, marshes, fens, sloughs, and bogs while constructed wetlands are ecosystems
(man-made) similar to natural wetlands, combining physical, chemical and biological processes [11]. Wetlands exhibit
themselves in a number of ways that include areas of marsh, fen, peatland and shallow water bodies, [12].
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As compared to rain forests and coral reefs, wetlands are among the most productive ecosystems in the world [12]. It is
confirmed that marshlands bring a source of substantial biodiversity, giving life to numerous species ranging from microbes to
mammals [13]. Physical and chemical features such as climate, topography (landscape shape), geology, nutrients, and
hydrology (the quantity and movement of water) help to determine the plants and animals that inhabit various wetlands, [11].
Despite all of their functions wetlands have been faced with destruction, if not extinction especially in Africa. Threats to
wetlands in Africa can largely be attributed to human activities, though climate change and variability also play a part.

Wetlands are known as areas that are waterlogged by surface or ground water, either permanently or seasonally. It is stated by
[14] that a wetland is an area of mainly saturated soil that can support the prevalence of hydrologic soil adapted plants. Wetlands
are perfect combination of water and land and are the most biologically diverse ecosystems in the world [14]. There are many
kinds of wetlands, including swamp, marsh and bog which are filled with trees, shrubs and moss. Functions of wetlands include:

¢ Provide habitat for a wide variety and number of wildlife and plants.

e Filter, clean and store water. In other words acting like kidneys for the ecosystems.
e Collect and hold flood waters

e Absorb wind and tidal force

e Provide places of beauty and many recreational activities [15].

By holding flood waters and keeping rivers at normal levels, wetlands behave like sponges [14]. They are able to filter and
purify water as it flows through the wetland system and the plants found in wetlands help control water erosion [15]. On our
world, the existence of wetlands has very positive effects for the biologically diverse.

Wetlands are among the most productive ecosystems on Earth. They allow interaction between water, soil, vegetation and light
all year round or during a greater part of the year. The depth of the water is such that it allows photosynthesis to occur, making
wetlands productive life-supporting ecosystems.

Wetlands were the first ecosystems to receive international attention through the “Convention on Wetlands of International,
Importance Especially as Habitats of Waterfowls”, which opened for signatories at Ramsar, Iran in February 1971 [16].

Rapid urbanisation and abuse of natural resources have degraded the wetlands [17]. The North American Wetland Conservation
Act was passed in 1989 by the United States of America (USA) Congress to stop the destruction of wetlands and other types
of habitats [18]. It is estimated that nearly half of available wetlands have already been destroyed because of the increased
demand for land as a result of rapid population increase [18]. Evidence is abound that thousands of hectares of wetlands are
converted to farmland, residential and, industrial areas every year.

The size of the wetlands (inland valley swamps) in Africa is potentially approximately 135 million hectares, and luckily only
about 1.3% of this is under cultivation. The reasons for this include lack of appropriate water management and other agro-
technologies, health risks, the complexity of these fragile ecosystems and an overall unfavourable socio-economic environment
[18].

Globally it is quoted, but there is lack of verifiable facts or evidence, that the world has lost 50% of its wetlands (or 50% since
1900 AD) [1]. It is known that the rate of wetland loss has been 3.7 times faster during the 20" and early 21°t centuries
(approximately between 64-71% of wetlands have been lost during this period) [17]. The pace of wetland loss in Europe and
North America has slowed down, since the 1980s, but it has remained high in Africa and Asia where large-scale and rapid
conversion of coastal and inland natural wetlands are continuing [18]. There is a need to improve the knowledge of change and
awareness in wetland areas worldwide, particularly for Africa, Neotropics and Oceania, and to improve the consistency of data
on change in wetland areas in published papers and reports [18].

Man-kind has been training, in filling and converting both coastal and inland wetlands for many centuries, for example, since
the Roman times in Europe [19]; the 17% century in North America [20] and Southern Africa [21] and for at least 2000 years
in China [22]. As this transformation and degradation of wetlands continues, with the underlying drivers being:

e Economic and human population growth and proximate causes being transformation at first to extensive and intensive
agriculture (croplands),
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e Changes in water use and availability (including the downstream effects of water abstraction and major hydro-
engineering schemes),

e Increasing urbanisation and infrastructure development, disease control (especially for mosquitoes — to control
malaria) and spread of invasive species,

e On the sea coast defences, port and industrial developments and industrial developments and aquaculture [23]; [24].

The prevalent (not quantified) inland and coastal wetland drainage and transformation and particularly its impact on hunted
waterfowl populations has been increasingly reported and raised as a concern since the 1920s in North America [25] and from
the early 1960s in Europe [26]; [27]. It was concluded that in temperate regions drainage of wetlands is proceeding at an
increased rate and without reference to their diverse values and recommended the establishment of an international convention
on wetlands [27]. This led in 1971 to the global scope establishment of the Ramsar Convention on Wetlands [28], which
appreciated the great importance of wetlands, the loss of which would be irreparable, to people and which has the desire to
stem the loss and degradation of wetlands now and in the future, through the wise use of all wetlands, the designation and
management of Wetlands of International Importance (Ramsar Sites) and international cooperation [29]; [30]; [31]. The
Convention has now aggregated to 168 governmental participating parties which have designated 2303 Ramsar Sites covering
over 228 million hectares of wetlands and associated habitats. See Table (A).

TABLE (A)
THE NUMBER AND AREA OF WETLANDS. SOURCE: RAMSAR OFFICIAL WEBSITE 2019
Continent Number of Wetlands Area (million hectares)
Africa 397 110
Asia 368 27.5
Europe 1004 14.2
North America 309 28.9
South America 146 39.6
Oceania 79 8.6
TOTAL 2303 228.8

Although officially Ramsar Sites are protected, unfortunately, they do face threats. The impact of dynamics of wetland can be
divided into wetland transformation and wetland destruction [3]. In most instances the dilapidation of wetlands is affected by
destructive factors, such as agriculture, infrastructure development, water use and pollution [32]; [33]; [34]; [24].

By 1985, almost 56% to 65% of wetlands in Europe and North America were drained for agriculture, with Asia, South America
and Africa having 27%, 6% and 2% respectively [35].

The total wetland area of thirty Ramsar Sites in Africa has declined by just two thousand hectares, however, wetland ecosystem
disintegration is more serious [33]. Seventeen percent of the river wetlands and 20% of the inland flood wetlands have degraded
into non-wetlands [35]. The disturbance degradation index in Africa is high and keeps constantly increasing [36]. The Lake
Chad, for example, an African transnational lake, suffered a 9% drop in lake surface and an 89% drop in seasonal herbaceous
swamps between 2001 to 2013, which mainly was due to drought and drainage for irrigation [36]. The signal site with the
largest area is the Ngiri-Tumba-Maindombe, located in the Democratic Republic of Congo (DRC) [37]. Now this area is under
apparent threat because of pressure from the rapidly growing population and illegal mining activities, for example [38].
Climate, topography (landscape shape), geology, nutrients, and hydrology (the quantity and movement of water) are physical
and chemical features that help to determine the plants and animals that inhabit various wetlands, [39].

. PROBLEM STATEMENT

The loss by degradation of marshlands is an indisputable reality and human activities are chiefly to blame as the main factors.
A lot of research has indicated that 50% of the world’s wetlands have been lost, although this is based on inadequate supporting
evidence [40]; [1]. This figure originates from very limited data gathered solely from the USA and solely during the mid-20™"
century.

Page | 100



International Journal of Environmental & Agriculture Research (IJOEAR) ISSN:[2454-1850] [Vol-11, Issue-7, July- 2025]

The wetland reduction and degradation is ongoing unabated, and due to this the world’s population is being deprived of the
ecosystem services that marshlands provide. It is estimated that more than US$20 trillion is lost annually via destruction of the
wetland ecosystems.

Luckily, Africa still possess a substantial number of pristine wetlands, when compared to Europe or parts of North America.
Human activity, however, is still putting a lot of pressure on some wetlands, the major culprit being drainage for agriculture
and settlement, excessive exploitation by local communities and improperly planned development activities. In spite of the
noted importance of wetlands to local communities the human pressure on wetlands is expected to increase as populations
grow, unless strategic actions are put in place for the conservation of wetlands.

. METHODOLOGY

The question this paper seeks to find out is that “can we, as mankind, be able to rehabilitate or restore wetlands to their
original state and size, if not what are the consequences?” This research review is essentially a qualitative approach and is
based primarily on literature review from secondary data sources. It must be noted and observed that since the review is a
qualitative in complexion where the research methods have been used to gather non-numerical data and to find meanings,
opinions and underlying reasons vary from various sources. It is based mainly on, concerned with and verifiable by observation
and experience rather than theory or pure logic.

In order to understand more about wetland rehabilitation and restoration, literature will be drawn from journals, handbooks,
working papers, published and unpublished theses, as well as publications from the global wetland scenarios (for example,
Ramsar Secretariat) and government documents drawn from the whole world including Africa.

The underpinning issues upon which this review article is based on include the size, distribution and extent of wetlands (natural
and artificial) both globally and on the African continent, threats, values, restoration, rehabilitation and policy considerations.

This paper defines wetlands, discusses theories that guide ecological restoration and rehabilitation, current state, distribution
and size (extent) of wetlands, the African wetlands and their background, threats to wetland biodiversity and their future,
government and private agencies endeavours plans on rehabilitation/restoration, human activities connected with wetlands
extinction, policy and monitoring issues in Africa through to conclusions and recommendations.

V. LITERATURE REVIEW
4.1 Defining wetlands:

The term wetland is haze. Scholars diverge and converge in trying to give a comprehensive definition of the term. Different
scholars give different attributes of wetlands. The International Water Management Institute [41] cites the availability of
numerous interpretations of what the make-up of a wetland around the world. Wetlands measurements and mapping techniques
also vary between countries and regions. It is argued that there are two dimensional basis of defining wetlands, namely
ecological studies and management purposes [42]. The commonly adopted definition however, which is considered to be
encompassing, is given by The Ramsar Convention. The Ramsar Convention [43] defines wetlands as areas of marsh, fen, peat
land or water, whether natural or artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt,
including areas of marine water the depth of which at low tide does not exceed six metres.

For wetlands are lands transitional between terrestrial and aquatic systems where the water table is usually at or near the surface
or the land is covered by shallow water [44]. In another dimension [45] defines wetlands as areas that are inundated or saturated
by surface or groundwater at a frequency and duration sufficient to support, and that under normal circumstances do support,
a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands are defined by [12] as natural areas
where water covers the soil, including swamps, marshes, fens, sloughs, and bogs. In another dimension The New Zealand
Resource Management Act in [13] defines wetlands as permanently or intermittently wet areas, shallow water, and land water
margins that support a natural ecosystem of plants and animals adapted to wet conditions.
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4.2 Theories that Guide Ecological Restoration:

The extent of ecosystem degradation necessitates the development of restoration science and the growing body of literature on
ecosystem restoration is an opportune moment to put ecological theory into practice. The inclusion of this section is crucial
and important to make justice to this paper. It is conceptualized by [46] that ecosystem restoration as ‘a process of shifting an
ecosystem along a trajectory from degraded to historical conditions, notably structure-function model’. Ecosystem restoration
happens in stages and [47] asserts that these are: (1) Goal setting; developing the conceptual model, (2) Prioritizing sites for
restoration within the region, (3) Manipulating abiotic conditions on site, (4) Manipulating the biota on site, (5) Ecosystem
maintenance. Under each stage, there are drivers and theories that can be applied in the restoration process and these theories
are listed below:

e Theory 1 Suitability Model — restoration to damaged lands can be restored and modified to mimic some model.

e Theory 2 Biodiversity-ecosystem function — restoration projects must ideally target higher biodiversity in order to
enhance broader ecosystem services.

e Theory 3 Eutrophication — excessive nutrient environment in restoration sites is not desirable and it must be
emphasised that nutrients are sometimes delivered through unorthodox means (like via industrial waste).

e Theory 4 The reversibility of degradation — restoration process can be successful if it capitalises on opportunities that
have the potential to derive maximum benefit. According to [48] whenever resilience thresholds are exceeded or
ecological buffeting mechanisms are overwhelmed, the biophysical components of ecosystems may not recover to
their prior state.

e Theory 5 Island biogeography — asserts that larger islands have higher colonization and lower extinction rates and
sustain more species than small islands [49].

e Theory 6 Niche - According to [50], theory concerns those characteristics that define where a species lives and how
it functions. This theory mainly applies to terrestrial fauna which often requires multiple habitats within a single year
due to seasonality.

e Theory 7 The manipulation of abiotic site conditions - the restoration process of terrestrial ecosystems must start with
a process of manipulating abiotic site conditions before flora species are introduced.

e Theory 8 Topographic heterogeneity - this theory asserts that restoration sites can be configured in a way that
accelerate succession. Thus, heterogeneity in topography can provide more niches to support a wider variety of species
and hence, fast track the process of restoration.

e Theory 9 Secondary succession — this is the replacement of a desired species by another more aggressive or adaptive
species in an ecosystem. According to [51], species that succeed primary species usually have better dispersal
capability, higher germination rates, demonstrate allelopathy and have.

e Theory 10 Assembly — this is closely related to the theory of succession and this assertion is supported by [52]. The
conditions needed for flora species to thrive can vary considerably from those of the regeneration niche.

e Theory 11 Invasion — concerns the susceptibility of sites to invasion and the persistence of species that would have
been introduced.

e Theory 12 Food Web dynamics — the success of a restoration project is hinged on the dynamics that happen within
the food web can alter the dynamics of the food web and keep the restoration project on target or derail it.

e Theory 13 Further biotic manipulations — in the restoration process, locally adapted flora and fauna species must be
preferred over foreign ones for introduction to restoration sites [53]
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e Theory 14 Resilience — this is derived from in-situ mechanisms and some ecosystems recover more easily from
frequent disturbances than others. Restored ecosystems must be guarded from such shocks and disturbances through
constant monitoring to enhance resilience.

4.3 Advancing Restoration Ecological while improving Ecological Restoration:

Ecological restoration usually advances an array of multi-dimensional goals, ecological conditions and let be known that
restoration will result in multiple pathways with multiple outcomes [47]. In order to achieve desired restoration targets more
restoration sites must be designed to address challenges [54]. Mostly, forecasts or predictions of restoration pathways and
outcomes are very general and actual pathways are specific to the site, the target, the species employed, and the resources
invested [47]. The outcomes of ecological restoration are never exact matches of the system targets since ecosystem behaviour
cannot be predicted with such exactitude [55]. Large restoration projects offer the opportunity to design programmes to
sequentially so that the results are more predictable [55]. In this approach of adaptive restoration, each phase of the restoration
process is designed as a series of experimental plots that test alternative restoration methods [56]. Thus, restoration ecology
can be advanced by designing and implementing restoration projects as experiments.

4.4 Current State and Size of Wetlands:

Reviewed information on the size and distribution of wetlands shows considerable inconsistency in the information obtained
for scrutiny, with data unavailable for some countries due to lack of adequate maps [57].

TABLE 1
GLOBAL AREA ESTIMATES OBTAINED FROM WETLAND INVENTORY SOURCES (PRIOR TO YEAR 2000)
. Global area
Source | Region Wetland type (hectares)
Forested bog 207 800 000
Nonforested bog 89 700 000
[58] Asia, Oceania, Africa, Europe, Forested swamp 108 700 000
Neotropics, America. Nonforested swamp 100 700 000
Alluvial formations 19 400 000
Total natural wetlands (excluding irrigated rice fields) | 530 000 000
Rice paddies 130 000 000
Bogs 190 000 000
Fens 150 000 000
[59] Asia, Oceania, Africa, Europe, Swamps 110 000 000
Neotropics, North America. Floodplains 80 000 000
Marshes 27 000 000
Lakes 12 000 000
Total natural freshwater wetlands 570 000 000
Asia, Oceania, Africa, Europe,
[60] Neotropics, North America Wetlands (assumedly freshwater only) 560 000 000
[61] Asia, Oc_eanla, Africa, Eyrope, Wetlanq sites on the Ramsar List of Wetlands of 52334 339
Neotropics, North America. International Importance
Asia, Oceania, Africa,, Neotropics,
[61] North America Mangroves only 18 100 000
Asia, Oceania, Africa, Neotropics, 30 000 000 —
611 | North America Coral reefs only 60 000 000
Asia, Oceania, Africa, Europe,
[60] Neotropics, North America Peatlands only 400 000 000
Asia, Oceania, Africa, Europe, A . .
[62] Neotropics, North America Artificial wetlands — rice paddies 130 000 000
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REGIONAL WETLAND AREA ESTIMATES BY WETLAND TYPE (PRIOR TO YEAR 2000)

TABLE 2

Region Wetland type Continental area (ha) Source
Africa Freshwater wetlands 34 500 000 [62]
Freshwater wetlands 35 600 000 [59]
Tropical swamps >34 000 000 [63]
Headwater swamps 8 500 000 [63]
Floodplains 10 980 000 [63]
Swamps 12 640 000 [63]
Shallow waterbodies 2830 000 [61]
Asia All wetlands >120 000 000 [59]
>7 517 300 [58]
Oceania No regional estimates at that time
Europe Freshwater wetlands 670 000 [64]
Coastal salt marshes 230 000
Canada All wetlands 127 200 000 [62]
USA Marine wetlands 31741 [62]
Estuarine wetlands 2123199 [62]
Palustrine wetlands 37 949 958 [62]
North America total All wetlands >167 304 898 [62]
Caribbean All wetlands 23500 000 [61]
South America Freshwater wetlands 152 000 000 [63]
Central America Freshwater wetlands 1750 000 [63]
Neotropics total All wetlands >177 250 000 [62]

Africa has an estimated total 345000 km? (34.5 million hectares) of wetlands (one percent of its total area), including a number
of very large swamp systems [65;66]:

TABLE 3
AFRICA’S L ARGE SWAMP SYSTEMS

Location Area km? (million ha) Type
The Upper Nile | 92000 (9.2) Swamp including floodplain, of which 40000km? (4million ha)
Lake 6000 (600000hectares) Swamp and 6000km? (600000 hectares of floodplain)
Bangweulu
Okavango .
Delta 16000 (1.6) Swamps and islands
Uganda 11800 (1.18) Network of swamps
. Swamps covering 24000km? (2.4 million ha), Pans and including dambos
Zambia 750000 (75) 35000km?(3.5 million hectares)

Source: [63], [64]

But [67] provide areas for seven of Africa’s largest swamps, which total over 60000 km? (6 million hectares) of permanent
swamp and greater than 400000 km? (40 million hectares) of seasonally inundated swamps. They reported an estimate of
340000 km? (34 million hectares) of tropical swamps in Africa, noting that this estimate is perhaps underestimated by up to
30%. They considered an estimate of 85000 km? (8.5 million hectares) for head-water swamps in Africa in the same period to
be accurate.

45 African Wetlands:

The Africa discussed in this review document consists of the mainland continent and the islands of Cape Verde, Comoros,
Madagascar, Mauritius, Sao Tome and Principe, and Seychelles, totalling up to 53 states and 23 of which are Contracting
members of the Ramsar Convention. The wetlands of Africa form only one percent of the total continent’s surface area, this
excludes coral reefs and some of the smaller seasonal wetlands [62]. There has been relatively little scientific research
undertaken in them in comparison to other ecosystems as such forest or wetlands in other parts of the world [62]. The wetlands’
critical function in support of the regions’ biodiversity and the livelihood of large human populations is becoming increasingly
clear from on-going studies [61].
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The greatest concentration of wetlands are found between 15° North and 20° South and includes some rather spectacular areas:

o wetlands of the four major riverine systems (Nile, Niger, Zaire and Zambezi);

Lake Chad, and wetlands of the Inner Niger Delta in Mali;

the Rift Valley Lakes (Victoria, Tanganyika, Malawi, Turkana, Mweru and Albert);

the Sudd in southern Sudan and Ethiopia

and the Okavango Delta in Botswana,
All of the above do display a richness and uniqueness in biodiversity [68].
4.6 Biodiversity in African Wetlands:

The biological diversity of wetlands in the continent is evenly distributed, with some habitats being characterised by a richer
range of species than others and especially wetlands in areas of high rainfall and warm climates, for example, the Congo Basin,
display a richer species diversity than those of drier regions north and south of the 15° North to 20° South [69]. The critical
role of a wetland from a biodiversity point is judged not only by the overall richness in number of species present, but on the
unigueness of the area in terms of the number of localised species present, particularly the endemic species [70]. The majority
of the continent’s wetlands reveal both characteristics richness in a number of species and endemism [70]. There are, for
example, over 2000 known species of indigenous freshwater fishes in Africa [61]. The Zaire River Basin, probably the most
diverse area in Africa for its fishes has over 700 identified species of which 560 are endemic to the basin [61].

It has been noted by some authors and researchers that wetland areas of highest endemism and of international significance in
Africa are found in the inner Niger Delta in Mali, the seasonally inundated floodplains of northern Central African Republic
and southern Chad, the Sudd region of Southern Sudan, Lake Victoria and Kyoga in Uganda, the swamps of western Tanzania
and various parts of Zambia, and the Okavango region of northern Botswana [71].

The same can be said of the role of wetlands in Southern Africa in supporting a wide range of biodiversity is similarly
recognised [72]. For example, in Zambia’s Bangweulu Basin are important populations of the threatened Black Lechwe (Kobus
leche smithemani) and Shoebill Stork (Balaeniceps rex) (the later also found in Lake George, Uganda) [73]. The St Lucia
System wetlands of South Africa, exemplifies biodiversity rich estuarine wetlands in Africa and boasts great diversity of plant
life in its freshwater reed and papyrus swamps, freshwater swamp forest, tidal swamp forest grasslands, mangroves and riverine
woodlands [74]. At least over 350 bird species, more than 180 species of estuarine fish and 38 freshwater fish as well as
significant populations of hippopotamus and crocodile are supported by this plant diversity [75].

According to [75], the Sahel wetlands of western Africa are concentrated mainly in the Senegal River Basin in Senegal and
Mauritania, the Niger River Basin in Mali and Lake Chad and the Logome and Chari rivers in Cameroon, Nigeria and Chad,
and they have abundant food source and attractive habitats, which host numerous endemic and migratory waterfowl [75]. The
floodplains of the Senegal, Niger and Chad Basins, for example, support over a million waterfowl while the Djoudj National
Bird Park, Senegal and Diawhig National Park, Mauritania, are havens for migratory birds in West Africa, providing habitat
for over three million birds belonging to nearly 400 species [65].

The Sebkhet el Kelbia in Tunisia also exhibit the unique shallow depressions in the arid and semi-arid pasts of North Africa
[76]. These are characterized in wet years by a high primary productivity and a diversity of habitats and natural resources which
enables them to support a large number and diversity of migratory, wintering and nesting birds [65].

4.7 The Values of African Wetlands:
47.1 Wetland values and benefits

According to recent research by [77], the value of marshland/wetland ecosystem services decreased by US$9.9 trillion per year
during the period 1997 to 2011. Globally the degradation of wetlands will produce huge economic losses.

The secondary values focused by [65], namely economic value lays importance of wetlands to human
communities/populations. The importance of this value is very clearly demonstrated in Sub-Saharan Africa, where many people
survive by exploiting natural resources of wetlands [65].
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It is therefore not surprising that communities heavily rely on wetlands for a large variety of goods and services. For example,
they provide people with fertile soils for agriculture, with fish to eat, with wood for fuel and with reeds for mats and roofs [78].
In addition wetlands are able to keep/store water temporarily and recycle nutrients and human waste to improve water quality
[77]. Famous wetland areas like the Okavango Delta in Botswana and the Pantanal in Brazil attract large numbers of tourists
each year for recreational activities like bird watching or safaris as well as for scientific study [77]. In the next section, one
such tropical wetland in Kenya is highlighted to show the importance of wetlands for local people (See Table 4).

TABLE4
WETLAND FUNCTIONS

Function Type Wetland Good, Service or Attribute

Storage and recycling of nutrients; Storage and recycling of human waste; Storage and recycling of
organic waste; Ground water recharge; Natural flood control and flow regulation; Erosion control;
Salinity control, Water treatment; Climatic stabilization; Maintenance of migration and nursery habitats,
Maintenance of ecosystem stability; Maintenance of integrity of other ecosystems; Maintenance of
biological and genetic diversity

Regulation
Functions

Agriculture; Stock farming (grazing); Wildlife cropping/resources; Energy production; Transport;

Carrier Functions Tourism and recreation; Huma habitation and settlements

Production Water; Food; Fuelwood; Medicinal resources; Raw materials for building, construction and industrial
Functions use; Genetic resources.
Information

Research, education and monitoring; Uniqueness, rarity or naturalness and role in cultural heritage

Functions

Source: [78]; [79]

The economic assessment research purpose was to enumerate present and potential economic benefits of wetland resources
and services in order to balance them with the potential gains from its conversion and modification for industrial and residential
development [1]. Five wetland resources were valued (crop cultivation, papyrus harvesting, brick making and fish farming;
and services) and one wetland service (purification and treatment of wastewaters) [1].

TABLES
WETLAND VALUES

Wetland

Description
Resource P

The wetland provides water required for irrigated crop cultivation and deposits sediments and nutrients,
which maintain soil fertility. Three quarters of the reclaimed area has been turned over to crops, and
Crop cultivation | about one quarter for settlement. Approximately 1.8km? of the wetland is crop area of which about 450
to 500 farmers grow crops. In permanently water logged areas, mainly cocoyams and sugarcane is
grown; in drier areas, crops grown include sweet potato, matooke, mixed vegetables and cassava.

Approximately fifty people in the wetland harvest papyrus, which generates income in three ways (1)

Papyrus half of the harvesters sell raw materials to artisans such as thatchers and mat makers (2) a quarter of the

harvesting harvesters produce rough low cost mats; and (3) another quarter of the harvesters produce fine, high
cost mats

Brick making About fifty people make bricks for building during the eight dry months of the year.

Fish farming There are two fish farms in the wetland area

The largest waste that enters the wetland is domestic waste, which is organic. Furthermore, one-third of
Water treatment | the fifteen industries plus 200 smaller production facilities discharge waste directly into surface water.
and purification | Wastes include detergents, lubricants, oils, acids, xenobiotics, nitrates, phosphates and heavy metals.
The wetland treat and purify the water.

Source: [1]

In Africa the wetlands have various goods and services that have an economic value to the rural community living in its
periphery but also to communities outside the wetland area [74];[79]. The economic value of these goods and services can be
quantified through economic valuation studies. The worthiness of the wetlands commodities that are traded on the market
place, such as fish, can be valued through the market price of the resource [82]. On the African continent a lot of the resources
and services provided by the wetlands are not traded in the market place and economic theory offers shadow-pricing methods
that allow for the economic valuation of such important services as retention capacity and water cleaning capacity of wetlands,
and wetlands as nurseries [79]. The outcomes of economic valuation research can be assessed against other land and water
uses, including the reclamation of wetlands or the diversion of water from wetlands for the purpose of agriculture [83].
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TABLE 6
EXAMPLE OF ECONOMIC VALUES OF WETLANDS
Total Economic Value (2018 Economic Value per km? (2018
2
v Areakm® | \jsgvear *1000) US$/year *1000)
Lake Chilwa Wetland | 2 400 29 478.96 12.32
Zambezi Basin
Wetland 29 829 281 755.32 9.38
Hadejia - Jama’re
Wetland 3500 22 191.26 6.44
Nakivubo Wetland 5.29 1482.46 264.60

Source: [82]

Table 6 shows that the economic values per km? for the first three Wetlands are in similar range but the Nakivubo Wetland in
Uganda has extremely high economic value per km? [82]. This is due to the value of the wetland service provided, that is, water
treatment and water purification. This has been brought up by the applications of two methods: replacement costs in case this
wetland service disappears and mitigative expenditure required to offset the effects of a loss in water quality when the wetland
is lost [82]. This provides a range of US$700 million to US$1300 million per year, which contributes 88% to 93% to the total
economic value [82].

Examples of the Many Uses of the Biodiversity and Productivity of African Wetlands by Local Communities [76]
e In Uganda people harvest Cyperus to make mats and baskets
¢ In Rwanda Cyperus papyrus is compressed into fuel briquettes with a high calorific content

e In the Okavango Delta roots, palm Hyphae, Phragmites, and palm hearts are harvested for subsistence foods, wine
and in southern Africa, the vegetation is rich and diverse, and water lily tubers, bulrush building material. Over six
thousand local people are employed in tourist camps in the Okavango Delta

e Inthe Inner Delta rice, millet, maize and wheat are cultivate in the highly productive soils of wetland areas

Human beings are not the only creatures that benefit from the high plant productivity in wetlands, for example in the Kafue
Flats of Zambia, the local herdsmen graze their cattle on 40% of the highly productive Vossia/ Echinochloa vegetation, while
the endemic Kafue Lechwe Kobus (leche kafuensis) grazes more than 80% of the Paspalidium water meadow [74]. It is of a
big advantage that large animals depend heavily on the African wetlands because this brings immense economic value to
African countries since these mammals are the mainstay of the tourist industry. Included amongst these animals are elephants,
buffaloes, antelopes, crocodiles, hippos, and zebras and the major predators, lions, wild dogs and hyenas. The survival of these
large mammals are often inextricably linked to wetlands. For example [17], the Amboseli swamps in Kenya are the only water
source for animals in the surrounding area. Equally, the rich, riverine vegetation of the Masai Mara Game Reserve supports
antelope and other mammals during the dry season [17].

4.8 Threats to wetlands:

The majority of stock list of materials in the Africa region do not show the major threats to wetlands on the continent. For
instance, location based researches do provide very brief descriptions of threats to individual wetlands; usually these studies
are the ones undertaken to designate or describe wetlands of ‘international importance’; according to the [83]. The standard
site descriptions are recorded on a Convention-approved form, the ‘Ramsar Information Sheet’ (RIS) and this proforma
includes an information category called Adverse factors’[94]. This subject is recorded in the Ramsar Database according to
an ad hoc set of past (but still influential), present and/or potential wetland threats (both in and around the site), and these were
based on the data that have been provided, rather than fitting incoming data to a pre-existing structured classification [83].

4.9 Major Threats:

From about 1900, at least more than fifty percent of the Earth’s wetlands have vanished [84]. These losses are a result of: (1)
the public nature of many wetlands products and services; (2) user externalities imposed on other stakeholders; and (3) policy
intervention failures due to a lack of consistency among government policies in different areas, including economics,
environment, nature protection and physical planning [85]. In the USA, it is estimated that fifty-four percent of its previous
wetland areas have been lost, mostly to development in agriculture (87%) and 8% to urban development [97]. During the same
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period France has lost 67% of its wetlands, while the Netherlands has lost 55% of its wetlands in only 35 years between 1950
and 1985 [87]. In Africa the wetlands loss figures are barely known, but it is expected that the pattern of wetland conversion
is similar to that of the United States (54%). In Africa, the Niger for example has lost more than 80 % of its freshwater wetlands
over the past three decades [78]. Although some past conversions might have been in society’s best interests, wetlands have
frequently been lost to activities resulting in limited benefits or costs to society [87].

Primarily the major cause of the wetland conversions is the fact that they are numerous stakeholders of wetlands with different
interests that lay claims on the wetlands’ functions that do not always coincide. Table 7, shows nine groups of stakeholders
identified by [86]:

TABLE 7
WETLAND STAKEHOLDERS

Stakeholder

Purpose

Direct extensive user

Directly harvests wetland goods in a sustainable way

Direct intensive user

Has access to new technologies that allows to harvest more intensively

Direct exploiters

Dredge sediments in the wetland, or exploit mineral resources, clay, peat and sand without a
direct concern for the health of the environment.

Agricultural producers

Drain and convert wetlands to agricultural land

Water abstractors

Use wetlands as sources of drinking water, agricultural irrigation, flow augmentation, and so

on.

Human settlements close to

Wetlands as sites for human settlement expansions
wetlands

Indirec users
Non-users

Nature conservation and
amenity groups

Benefit from indirect wetland services, such as storm abatement and flood mitigation
Users that may attribute an intrinsic value to wetlands

Groups whose objective is to conserve nature and groups who enjoy the presence of plant
and animal species

Source: [86]

In most instances, the different interests of these stakeholder’s result in conflicts, so that policy-makers are faced with complex
trade-offs [86].

Water management in wetlands has often been oriented solely towards the needs of humans, such as transportation, agriculture,
flood control and settlement. Instead of an integrated approach towards water management issues, in which the ecosystem and
its different stakeholders play a key role, wetlands have been transformed into a wide variety of human uses. In this respect,
several engineering techniques have been applied [82]:

o  First of all, for the purpose of embankment and water retention, people may construct dykes, dams and reservoirs in
rivers that feed wetlands. These may prevent flooding, promote water storage for drinking water or irrigation, or
produce electricity.

e Secondly, lakes, rivers or canals in wetlands may be subject to dredging, excavation and deepening, to prevent
flooding or, for example, to eliminate shallow water bodies favourable for water-related diseases.

e Third, canalization of waters in wetlands is aimed at the improvement of flows within a river basin or to transfer water
to an area where water demand is high.

o A fourth activity that affects wetlands is drainage. Drainage of polders or fields is carried out through, for example,
pumping or gravity drainage. The activity may also be carried out to create new land for agricultural, industrial or
urban purposes.

e Fifth, in the field of water supply, activities such as exploitation of surface water and groundwater through for example
pumping or excavation may be distinguished.

e Lastly, different types of irrigation schemes and techniques require total water control and therefore may have serious
adverse effects on wetlands. The results of human interventions can alter the functioning and natural evolution of a
wetland, thereby eliminating its potential benefits.
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4.10 Threats to Wetland Biodiversity and Future Prospects:

The case study on Djoudj National Bird Park, for example, records the construction of dykes and dams on the upper parts of
the Senegal River for the development of rice cultivation [88]. This has altered the freshwater regime, threatening the survival
of some plant species and encouraging the spread of others - essentially altering the characteristics of the ecosystem [88].
Equally, the damming of the Tana and Athi rivers in Kenya has blocked upstream movement of migratory fish species, while
poor water management schemes in the north of Cameroon have reduced natural flooding in Waza National Park, thus
contributing to the decrease in the populations of two species of antelope, the Korrigum Damaliscus lunatus korrigum and
Buffon's Kob Kobus kob kob [83].

More threats to African wetlands are brought up by the changes in the wetland water quality created by industrial effluent and
agricultural pesticides, siltation from highland catchment areas, and the unwise introduction of alien species of flora and fauna
leading to colonization by single species and loss of endemic species diversity [1]. A good example is the biggest single
catastrophe of the introduction of the Nile Perch Lates niloticus and a species of tilapia Oreochromis niloticus to Lake Victoria
which has led to the extinction of a large number of the 200 or so endemic cichlids of the lake; indeed a tragic loss of
biodiversity [83]. On the flora side it was the introduction to the same lake of alien plant species, the Water Hyacinth,
Eichhornia crassipes and Water Lettuce Pistia stratiotes, that now threatens the existence of endemic flora [83].

The survival of African wetlands lies in a stronger political will, by the inhabitants, to protect them, based on sound wetland
policies and encouragement for community participation in their management [31]. Although the goal for protected wetlands
should continue to be conservation of endangered and fragile sites, greater efforts should be focused on wetlands outside
protected areas, and new management strategies formulated which incorporate the stakeholders [37]. The Government of
Uganda has recently launched such a policy for the conservation of its wetland resources [2]. This is the first of its kind in
Africa to have been formulated in accordance with the recommendation from the Ramsar Convention [2]. It encompasses
wetlands in protected and non-protected areas and offers the best example in Africa of a strong political will to conserve
wetlands and their biodiversity [2]. It is important that African countries put such policies in place, and other management
strategies such as Integrated Coastal Zone Planning, an important measure for safeguarding coastal wetlands [33]. Such a plan
is being carried out in Guinea Bissau with the assistance of the World Conservation Union (International Union for
Conservation of Nature [TIUCN]) [42].

Following the framework provided by the Ramsar Convention for supporting conservation and wise use of wetlands, more
African states are joining the Convention and designating additional sites for inclusion in the List of Wetlands of International
Importance [93]. Other non-members are adopting the Convention's approaches to wetland conservation (especially as regards
to development of wetland policy instruments) and taking the necessary steps leading to membership [83]. The growth of the
Convention in Africa is an indication of commitment to the conservation and wise use of wetlands and their biodiversity.

411 Policy issues and Monitoring Wetlands in Africa:

Management and monitoring of wetlands in Africa remains a serious ecological requirement of all times. This is a direct
outcome of poor governance, rhetoric ineffective policies, lack of coordination, poor community engagement practices inter
alia. On top of the aforementioned aspects, as populations in Africa are growing, pressures on wetlands are likely to increase
hence their extinction [79]. As postulated by the Ramsar Bureau, the future of African wetlands lies in a stronger political or
governmental will to protect them, based on sound wetland policies and encouragement for community participation in their
management [74].

According to [71], following the framework (to be reviewed) stipulated by the Ramsar Convention for conservation support
and sensible use of wetlands, more African states are joining the Convention and designating additional sites for inclusion in
the List of Wetlands of International Importance. Non-members to the Convention are implementing the Convention's
methodologies to wetland conservation (especially as regards development of wetland policy instruments) and taking the
necessary steps leading to membership [94]. The increasing membership in Africa of the Convention is a positive indication
of commitment to the conservation and wise use of wetlands and their biodiversity.

Africa joined the rest of the world on an important event for sustainable management of wetlands in 1975. This was when the
Convention on Wetlands of International Importance entered into force [86]. But however implementation on local level
became another problem altogether. African governments are often characterised by poor governance. This element spills over
to environmental management. Usually there is lack of clear-cut structures in environment management institutions.
Deconcentration, devolution and decentralisation of powers remain a serious threat to sound policy implementation. The [77]
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states that, if management is to be effective, issues to strategy adaptation should involve alterations in the system as well as
technological and institutional changes that can deal with environmental changes.

African governments, environmental management institutions down to traditional leadership do acknowledge the need to
protect wetlands. For some, however, the problem comes from putting policy into practice. Many of the written policies become
more rhetoric than substance if not mere fallacy. The lack of foresight in development, inappropriate land use practices and
poor land management have significantly impacted wetlands existence in Africa. According to [86] the land and water of
wetlands in Africa and elsewhere have been converted to other uses such as agriculture and infrastructure. As stated by [86]
reasons for wetlands losses are associated with policy intervention failures due to a lack of consistency among government
policies in different areas, including economics, environment, nature protection, physical planning and deficient understanding
of the functions and values of wetlands.

Despite the existence of policy frameworks for wetlands protection in Africa there seems to be no synchrony between what is
‘on paper’ and what is in ‘practice’. Usually no proper Environmental Impact Assessments (EIA) are carried out for major
construction projects, housing and even agricultural endeavours [77]. The monetary value of projects is considered and
preferred over its negative impacts to the environment, especially on most wetlands. According to the [41] the bond attaching
people and wetlands must be pivotal to wetland policies and management approaches but the governance of wetlands can be
highly political. In Zimbabwe, Monavel wetlands is one good example where policy was overridden by political power. The
Chinese, because of their ‘political relationship’ with the government, were granted permission to build the Long-Cheng Plaza
on the Monavel wetlands. The main drivers of wetland degradation, regionally, were found to be weak policy, poor law
enforcement, inappropriate governance and limited consideration of wetlands in national and local land-use planning and
development agendas [78].

The National Wetlands Programme of Uganda was established in 1989 to assist the government to develop national policy for
the conservation and management of wetlands and to seek alternatives to their unsustainable use and abuse. The Government
of Uganda has recently launched such a policy for the conservation of its wetland resources [76]. As mentioned earlier, this is
unique in Africa to have been formulated in accordance with the recommendation from the Ramsar Convention. It involves
looking at wetlands in both protected and non-protected areas and offers the best example in Africa of a strong political will to
safeguard wetlands and their biodiversity [76]. It is important that African countries put such policies in place, and other
management strategies such as Integrated Coastal Zone Planning, an important measure for safeguarding coastal wetlands [79].
Presently this plan is being implemented in Guinea Bissau with the assistance of the World Conservation Union (IUCN) [79].

412 Rehabilitation/Restoration of Wetlands in Africa:

As stated, earlier on, wetlands are known to harbour significant bio-diversity [80] and supply crucial ecosystem services [70];
[80], which were defined as the benefits that people obtain from the ecosystems [74]. The ecosystems provided by wetlands
include regulating water purification, protecting the ecosystem from soil erosion and effects of flooding, and nursing the early
growth of many species essential to oceanic fisheries. Although wetlands occupy less than 9% of the Earth’s terrestrial surface,
they contribute up to 40% of global annual renewable ecosystem [81]. Despite their importance to human societies, wetlands
are rapidly being degraded and destroyed [81], threatening the ecosystem and biodiversity on which wetland ecosystems
depend.

In order to offset for their extensive degradation, wetland restoration and rehabilitation has become common practice around
the world. It has been reported, via many studies, that restoration can recover much of the biodiversity and ecosystems lost due
to degradation [82]. But other studies have been sceptical about this and have called into question the effectiveness of wetland
restoration, suggesting that its positive impacts depend strongly on factors such as ecosystem type and restoration actions [81].
For example, some authors have suggested that current wetland restoration methods are too slow and incomplete to allow
recovery of biological structure and biochemical function [83]. Therefore, the effectiveness of wetland restoration remains
controversial, and this is in part because different studies have applied different standards to evaluate outcomes [84]. At the
same time, most studies evaluating wetland restoration including a recent meta-analysis [79] have not directly assessed
ecosystem recovery or how well restoration methods work for diverse types of organism.

The salvaging of biodiversity and ecosystems can be regarded as distinct goals of wetland restoration, with a given restoration
effort focusing on one or the other [82]. However, gauging the attainment of both types of recovery simultaneously is important
for several reasons. Biodiversity and ecosystems of restored wetland often do not reach pre-degradation levels or the levels of
similar natural ecosystems, and recovery of biodiversity may correlate with recovery of ecosystems [85]; [86]. Indeed, recovery
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of biodiversity may be a prerequisite for recovery of ecosystems [83], for instance increasing biodiversity enhances key
ecosystems such as primary productivity [87] and soil erosion control [88]. This comparable recovery of biodiversity and
ecosystem may indicate a win-win outcome for ecosystem and society alike. Additionally, assessments of wetland restoration
should consider the context in which the restoration occurs, since restoration effectiveness may strongly depend on the type of
ecosystem being restored, its pre-restoration condition, and the factors responsible for its degradation [82]. By analysing
wetland restoration simultaneously in terms of biodiversity and ecosystems, we can identify factors that affect the recovery of
either or both, allowing us to develop recommendations for researchers and practitioners.

In their meta-analysis of seventy studies carried out in fourteen countries indicated that wetland restoration increased
biodiversity in degraded wetlands, consistent with another global meta-analysis different ecosystem types [86]. It was
confirmed that restoration increased the biodiversity of native organisms to level similar to those in natural wetlands [82]. In
some cases vertebrate diversity was improved during restoration to levels above those in natural wetlands, though this result
may only be transient, since vertebrate richness can vary substantially over time [89]. But on the contrary, restoration led to
levels of biodiversity of non-native vascular plants lower than levels in natural wetlands [82]. Both of these outcomes may
reflect the large, persistent effects of exotic plants on the habitats structure biodiversity and function of wetlands [81]. In
addition, wetlands dominated by exotic invasive plants tend to support fewer native animal species and more invasive animals
[81]

Repercussions for wetland restoration comparing degraded and restored and reference conditions to guide restoration may not
be feasible in many cases because the no-reversibility of much of man-made ecosystem damage makes it difficult to kindle the
pre-degradation condition accurately [90] and because movement of restored wetlands away from reference conditions makes
it difficult to project desired outcomes [83], but it should be advisable. This emphasises and underlines the need for planning
restoration programmes with multiple alternative goals in mind [90]; [91]. These goals should take cognisant of the social
context and human values associated with decisions about wetland management and restoration [82].

Many schemes have been taken to help stop or avoid the destruction of wetlands and several programmes have been crafted to
help restore them. The most significant of these schemes is the Ramsar Convention on Wetlands [41]. Recently one of the key
aspects that the Ramsar Convention advocates is the principle of ‘wise use’ [41]. With human activities proving to be the most
dangerous threat to wetlands, Africa needs to work on rehabilitating its rich wetland ecosystems. In Africa, since millions of
people directly depend on wetlands for their livelihood, policy makers should consider full engagement of the local
communities in their management practices. Although, when using the people centered approach, conflicts and trade-offs
between livelihood requirements and conservation are common, these require skilful and innovative forms of management
[82].

4.13 The Benefits of Restoring Degraded Wetlands:

The definition of restoration, in its broadest sense, by the Ramsar Convention is the activities that promote a return to previous
condition as well as those that improve the function of a wetland without necessarily seeking to return it to its pre-disturbance
condition [92]. This concept of restoration comes from the cited definition of ecological restoration as the process of assisting
the recovery of an ecosystem that has been degraded, damaged or destroyed [140]. The attributes of successful wetland
restoration activities include:

1) the utilization of native wetland species in characteristic assemblages and functional groups,
2) self-sustaining and resilient wetland ecosystems integrated within the larger landscape and
3) the reduction or elimination of the drivers of wetland degradation [93].

In 2002, the Ramsar Convention adopted principles and guidelines from wetland restoration to assist decision-makers and
wetland managers [92].

The restoration of lost or degradation of wetlands signifies a valuable and cost-effective opening for society to salvage and
enhance benefits for human health and well-being, including reduced risk from storms and other extreme events, improved
food and nutrition and water security, and capacity to mitigate and adapt to climate change [94]. The restoration of mangroves
and near-shore habitats, for example, provides food (fish and invertebrates) and other basic necessities, habitat for birds, reptiles
and mammals, carbon appropriation and climate protection and it adds to enhanced socio-economic strength among coastal
communities [95]. The accumulated worthiness of benefits that flow from a rejuvenated wetland can often be several times
higher than the cost of restoration when added to the value of the benefits lost due to degradation [2]. As nature
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characteristically provides ecosystem services at a lower cost than human-made systems, wetland restoration can be a cost-
effective, long-term strategy for achieving conservation and development objectives simultaneously [95].

It is a proven fact that restoration is able to clearly play an important role in enhancing existing and recovering lost benefits,
but to date experience shows that a restored wetland rarely provides the full range and magnitude of services delivered by a
wetland that has not been degraded [83]. Thus, the first priority should be to conserve and sustainably use wetlands rather than
allow for their continued degradation [95].

It should be noted that wetland restoration will benefit a multiple of sectors, concurrently, for example, agriculture, fisheries,
water, forestry, health, energy, extractive industries, recreation, transport, education, development and indigenous and local
communities. Restoration is a national decision-making process and is needed to counteract the loss and degradation of wetland
ecosystems and their benefits in many countries [94]. The following examples illustrate opportunities for wetland restoration
that assist in delivery on a range of objectives beyond simply the recovery of biodiversity [93]:

Included in the failure to appreciate the existence and value of certain ecosystem services, there are various reasons why
wetland values are not considered properly or fully in decision-making, these include [95]:

o Market failures where many wetland benefits are considered public goods provided for free by a wetland ecosystem,
or so-called externalities when the market does not truly reflect the social costs or benefits of a change in the delivery
of an ecosystem service

e  Perverse incentives where policies or subsidies provide the inducement for economic activity which unintentionally
impedes wetland restoration or further degrades wetlands

e Unequal distribution of costs and benefits where the stakeholders who benefit from the ecosystem services are not the
same as the stakeholders who bear the cost of maintaining the benefit

e No clear ownership or tenure as indicated by clear boundaries, thus making the allocation of benefits to define
4.14 Current Situations and Future Prospects:

The Ramsar Convention has put forward the following recommendations to improve the understanding and protection of
wetlands in the world, which Africa can adopt to safeguard its own wetlands [102]:

e Enhance the network of Ramsar sites and other wetland protected areas. Management and policy plans must be
developed and implemented for effectiveness.

e Integrate wetlands into planning and implementation of the post 2015 development agenda.

e Strengthen legal and policy arrangements to protect all wetlands.

e Implement Ramsar guidance to achieve wise use.

e Apply economic and financial incentives for communities and businesses.

o Integrate diverse perspectives into wetland management. Multiple wetland values must be considered.
e Improve national wetland inventories and track wetland extent (monitoring).

e Restoration to be implemented without delay, always.

e  Securing source of funding for wetland conversation and restoration is a precondition to achieve success.

V. RECOMMENDATIONS

Subsequent to the framework provision by the Ramsar Convention for supporting conservation and wise use of wetlands, more
African states have joined the Convention and designating additional sites for inclusion in the List of Wetlands of International
Importance. Non-members are adopting the Convention’s approaches to wetland conservation (especially as regards
development of wetland policy instruments and taking the necessary steps leading to membership). The growth of the
Convention in Africa is an indication and wise use of wetlands and their biodiversity. Over the past forty years wetland
conservation and restoration in developed countries has been progressing well, but many developing regions have no
regulations or restrictions to control the continuous destructions and pollution of wetlands [3].
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VI. CONCLUSION

The review study has concluded that, even if, restoration or rehabilitation can noticeably play an important role in augmenting
existing and recovering lost benefits, facts indicate that a restored wetland rarely provides the full range and magnitude of
services delivered by a wetland that has not been degraded.

Even if each continent has a certain number of wetlands signed with the Ramsar Convention, the total area of these wetlands
accounts for less than 19% of global wetlands. The Ramsar Convention is still calling for more wetlands around the world to
join in order to save more wetlands.

The most seriously impacted regions are mainly located along the coasts, major inland rivers and lakes of Oceania and Africa.
Sites affected by climate change and extreme weather are mainly marine/coastal wetlands and marsh wetlands, mainly located
in the southeast area of Oceania and the northwest area of Africa.

The majority of river wetlands are at risk to the land occupation, environmental pollution, species invasion and excessive
regulation of water resources which may be related to people’s preference for living near rivers since ancient times, lake
wetlands are vulnerable to land occupation and climate change, which may be due to the geographical environment of the lake
and precipitation as the main source of the water supply of lakes. Biological resources of marsh wetlands have attracted over-
exploitation by human beings. Marine coastal wetlands are most affected by pollution and climate change, which may be due
to the economic development of coastal cities and sea level rise caused by climate warming.

According to the level classification results, wetland sites both containing natural wetlands and human-made wetlands are
susceptible to a multiple factors. We can generally draw conclusion that wetlands artificially reconstructed are more vulnerable
[101].

The meta-analysis by [82] indicated that ecological restoration improves both biodiversity and ecosystem supply in degraded
wetlands, thereby benefiting the human communities that interact with and depend on them. The detailed effects of restoration
depend heavily on context factors, emphasizing the need for habitat-specific planning and assessment of restorations [84].
Questions posed on wetlands over the years remain unanswered such as “to what extent can mankind substitute for ecosystem?”
[102] and “to what extent and over what time scale can ecosystem be restored?””.

While restoration ecology is not necessarily going to respond to these questions, further investigation/research on them may
help improve the flows of ecosystem and improve human well-being [82]. Answering these questions will indeed entail
deepening our understanding of the links between restoration actions and changes in biophysical and ecological processes that
generate ecosystem [103]. It is still not clear that such research could enlighten and expand growing efforts to restore and lessen
the loss of wetland area and loss of ecosystem functions [104]. This must not take the importance away from efforts to conserve
natural wetlands and avoid environmental degradation in the first place [85] ; [86].

Therefore millions of people, plants and animals who survive by exploiting natural resources of wetlands do face a grim future
and unfortunately will perish.

As mentioned earlier wetland management plans in each continent are not perfect especially in Africa and Asia. It is imperative
for local, national, regional and international cooperation to work together continually to strengthen global wetlands
conservation and restoration so that the implementation of the wetland management plans maybe more effective. This can be
carried out under the following subheadings (1) management and policy, (2) monitoring, (3) restoration, (4) knowledge, and
(5) funding (see Table 14 above)
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