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Executive Summary

The impact of Climate change on the African aquatic ecosystems and biodiversity is affecting the livelihoods
and welfare of the population depending on their services. The projects concerning the aquatic resources
are trying to link conservation to local development to ensure the engagement of the local population
in performing innovative mitigation and adaptation measures. The aquatic ecosystems and biodiversity

already stressed by human impacts are the most vulnerable to the impact of Climate change.

Several practices have been successfully tested to reduce the impact of Climate change including, among
others, its mitigation through the adoption of circular economy short value chain solutions, the adaptation
of economic activities to the changes in the biology of the aquatic organisms, the sustainable intensification

of aquaculture production to reduce the extent of the fishery extraction areas.

The progress made in this field is little known and insufficiently disseminated to produce the large-scale

changes needed to systematically improve the conditions of the aquatic ecosystems and biodiversity.

The AU-IBAR can contribute to filling in such gap by exploiting the existing multi-level dialogue tools and
strengthening the interactive services provided by the existing knowledge management platforms to link
the building of capacities and testing of best practices in this field to their dissemination at a larger scale.At
the same, time, the evidence of the benefits of mitigation and adaptation measure disseminated across the
continent should stimulate the engagement of African decisions makers.They can dialogue and join forces
to mainstream mitigation and adaptation measures in planning development, transboundary initiatives,
etc. and in view of their participation to international fora, thus of promoting the common objectives and
priorities enshrined in the Policy framework and reform strategy for fisheries and aquaculture in Africa
(PFRS) and African Blue Economy Strategy (ABES).

The elaboration of such initiative should integrate the contribution of the regional, subregional and national

actors in the transfer of knowledge and technology.

The Studies on the impact of climate change on the aquatic ecosystems and biodiversity and proposal of
mitigation measures analyses the impact of climate change on the aquatic ecosystems and biodiversity,
the ongoing initiatives and best practices to address it and proposes mitigation, adaptation and resilience

measures for an African strategy in this sector.
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|. Introduction

Africa, with 14% of the world’s population, contributes to 3.8% of total Greenhouse gasses (GHG)
emissions, or about |.6% for Sub-Saharan Africa alone'. Although Africa emits far less Carbon dioxide
(CO2) than any other continent, this continent that contains the majority of the world’s poor countries
and communities, is expected to face severe Climate change impacts sooner and more severely than other
regions due to its lower resiliency, lower adaptive capacity,and greater reliance on climate-sensitive sectors
such as agriculture, fisheries and aquaculture for food and nutrition and income.A temperature increase of
2°C could result in a loss of 4.7% of the Gross national product across the continent? . The vast majority
of this would be the result of agricultural losses due to drought or floods causing damages and failure of
yields.A temperature rise of 2.5°C - 5°C would be even worse, causing a 15-95 cm rise in sea level, flooding

affecting 108 million and hunger 128 million peoplée’.

The African Union (AU) has passed several conventions and protocols and recognizes a number of sub-
regional and global agreements on the conservation, development and management of aquatic biodiversity
in relation to the mitigation of the impact of Climate change on aquatic ecosystems and biodiversity and
the promotion of adaptation practices*. Most of these practices involve or are linked the performance of
activities that preserves the aquatic ecosystems. These programmatic and regulatory instruments include
measures to maintain water-based essential ecological processes as well as to protect human health against
pollutants and water-borne diseases; prevention of damage that could affect human health or transboundary
natural resources by the discharge of pollutants and preventing of excessive abstraction or exploitation of
which could reduce the benefits for downstream communities and adjacent States.The AU has elaborated
the Policy framework and reform strategy for fisheries and aquaculture in Africa (PFRS, 2014) and Africa
Blue Economy Strategy (ABES, 2019) to shape the continental approach to the development of an inclusive
and sustainable blue economy and anchor it to the continent transformation and growth processes. The

ABES focusses on five critical thematic sectors:

* Fisheries, aquaculture, conservation and sustainable aquatic ecosystems, including the
strengthening of resilience and reduction of vulnerability to climate change

* Shipping, transportation, trade, ports, maritime security, safety and enforcement

* Coastal and marine tourism, climate resilience, environment and infrastructure, including the
Development of capacity for climate resilient economies and communities

» Sustainable energy, mineral resources and innovative industries

* Polices, institutional and governance, employment, job creation and poverty eradication,
Innovative financing, including the integration of blue carbon and ecosystem services into the
Climate change policies and Coastal and Aquatic policies to ensure environmentally sustainable

and climate resilient economies and communities

! Spore, 2008

2 ClimDev-Africa, 2008

3 UNECA, 2011

* Convention on the Conservation of Migratory Species of Wild Animals, | 979; Regional Convention for the Conservation of the Red Sea and of the Gulf of Aden Environment,
1982; Convention for Cooperation in the Protection and Development of the Marine and Coastal Environment of the West and Central African Region, |984; Nairobi
Convention for the Protection, Management and Development of the Marine and Coastal Environment of the Eastern African Region, | 985; Convention of Biological Diversity
(CBD), 1993; United Nations Convention on the Law of the Sea, | 994; Convention for the Protection of Marine Environment and the Coastal Region of the Mediterranean,
1995; United Nations Agreement on Straddling Fish Stocks, 1995; Regional Sea Conventions; African Convention on the Conservation of Nature and Natural Resources,
2003, etc.
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The ABES guides the formulation, updating and implementing of the national, subregional and regional
policies for the development of aquatic resources in African marine, brackish waters, open freshwaters,
wetlands, and underground waters. Specifically, it acknowledges that climate change and climate variability
are already impacting on Africa’s aquatic systems and food production and urges Member states to:

* integrate ecosystem services into their National action plan for adaptation

* collaborate with regional and international partners and specialised institutions to establish

synergies and complementarity in their climatic actions

The mitigation of the Climate change impact on aquatic ecosystems and biodiversity has been prioritised
in the PFRSS and mainstreamed into the ABES where the conservation, sustainable use and equitable
access to aquatic resources acts as a booster of the other aspects of sector development.The ABES seeks
to guide the enhancement of the capacities of public and private actors across the continent to enhance
the blue economy potential and protect the environment. The execution of mitigation measures requires
the mobilisation of huge investments to enhance the absorption capacity of Greenhouse Gasses (GHG)
emissions through the CO?2 sink function of the watersheds and water catchments as well as the control
of chemical effluents, disposal of plastic materials and in general of water pollutants. Such actions along
with adaptation measures contribute to maintain healthy blue ecosystems whose biological resources are

the basis of the blue economy.
2. Dirivers of Climate change

Emission of Greenhouse Gasses (GHGs). The emissions of GHGs are on the rise despite the intervention of
a wide range of multilateral institutions and national policies pursuing the mitigation of Climate change.
The World Resources Institute notes that the increase of the GHG emissions has steadily grown to reach
50 gigatonnes CO2-equivalents per year over the last decades. The emissions from the energy sector
accounted for 73% of total emissions, those from Agriculture, Forestry, and Other Land Use (AFOLU)
18% (of which agriculture accounted for 12%)?, those from industrial processes 6%, and those from waste
management activities 3%°. For African countries, the largest part of GHG emissions comes from AFOLU;

for high-income countries, GHG emissions are dominated by sources related to energy supply and industry.

Human and natural factors. Carbon dioxide is the most significant anthropogenic greenhouse gas, with
concentrations in the atmosphere increasing rapidly since pre-industrial times. The use of fossil fuels is
the primary cause of the increased CO2 concentration in the atmosphere since the pre-industrial period,
with land-use change playing a significant but smaller role. Likewise, the other GHGs have been increasing
at faster rate since the pre-industrial era. Methane concentrations in the atmosphere increased from
near three times by the 1990’ and currently is about four times the pre-industrial levels. According to the
analysis of ice cores, methane concentrations in the atmosphere far exceeded the natural range over the
six and half centuries. The observed increase in atmospheric methane concentration is very likely due to
anthropogenic activities, primarily agriculture and the use of fossil fuels, but the relative contributions from
different source types are not well established.

The global atmospheric nitrous oxide concentration has increased from the pre-industrial times, agriculture

* Over this period, AFOLU sectors decreased significantly in relevance by falling from 27%.
¢ Osman-Elasha and Ferndndez de Velasco — AfDB, 2020
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accounting for more than a third of all nitrous oxide emissions.The total radiative forcing due to increases
in CO2, methane, and nitrous oxide has increased by 20% between 1995 and 2005 with a steady growth in
the most recent years. Other anthropogenic sources of radiative forcing making significant contributions
include changes in tropospheric ozone caused by ozone-forming chemical emissions (nitrogen oxides,

carbon monoxide, and hydrocarbons).

Marine and inland water are important elements of the atmospheric CO2 balance. The global annual
emissions of CO2 from inland waters to the atmosphere are comparable to the oceans CO2 uptake, and
global burial of organic carbon in inland water sediments exceeds organic carbon sequestration on the
ocean floor. Human activities, such as the construction of impoundments, which accumulate large amounts
of carbon in sediments and emit methane to the atmosphere, can change the role of inland waters in global

carbon cycling and climate forcing. Lakes with thawing permafrost are also expected to emit methane.

Atmospheric Greenhouses Gasses concentration. The more perceived effect of the impact of Climate change
is the temperature increase observed in all continents and oceans has a direct impact on the natural
ecosystems. Many scientists recognise the spatial correspondence between regions of significant warming
and locations of changes in biodiversity dynamics’. Here below we present the main drivers of Climate

change and their more prominent physical manifestations.

The rapidly rising atmospheric GHG concentrations are pushing aquatic systems into conditions not seen
in millions of years, posing the risk of fundamental and irreversible ecological transformation. Over the
last decades, the growing greenhouse gas concentrations in the atmosphere have increased global average
atmospheric temperatures by 0.2°C per decade, with most of the extra energy being absorbed by the
oceans®. The heat content of the oceans upper 700 meters layer has steadily increased over the recent year,
while the average temperature of the ocean’s upper layers has increased by 0.6°C over the last century?®.
In addition to acting as a heat sink for the planet, the oceans have absorbed roughly one-third of the CO2

produced by human activities.

Atmospheric Black Carbon concentration. Black carbon in soot is the most effective absorber of visible solar
radiation in the atmosphere.Although anthropogenic black carbon sources can be found all over the world,
they are most concentrated in the tropics, where solar irradiance is highest. Black carbon is frequently
transported over long distances, mixing with other aerosols.The aerosol mix can produce transcontinental
plumes of atmospheric brown clouds with vertical extents of 3 to 5 km. Black carbon emissions are the
second most significant contributor to current global warming, after CO2 dioxide emissions, due to their
high absorption, regional distribution roughly aligned with solar irradiance, and ability to form widespread
atmospheric brown clouds when mixed with other aerosols'®. High altitude solar heating from black

carbon in the dispersion of heat from the atmosphere directly impacting on global warming.

Carbon sequestration.The CO2 is removed from the air and stored as organic matter through photosynthesis

of the plant mass of the organisms that live on the land and in the water including mangrove, marshes and

7 Change IPOC 2007

8 Ove Hoegh-Guldberg and John F. Bruno 2010.The Impact of Climate Change on the World’s Marine Ecosystems. Science 328(5985):1523-8
? +14%1022 Jules from 1975 to 2005

19 Ramanathan and Carmichael, 2008
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seagrass. The organic carbon sequestered and retained in both plant mass and sediments beneath coastal
and marine ecosystems is known as blue carbon.The ocean carbon sequestration potential is estimated as
more than 80 % of global carbon stock, and half of this is sequestered in ocean sediments.The CO2 gaseous
exchange between the ocean and the atmosphere is considered the most important ecosystem service
provided by marine ecosystems as it mitigates the emission of GHG.The combination of seagrasses and
a low amount of herbivore predation leads to the accumulation of high amounts of carbonaceous organic
matter that is stored in marine sediments through detritus. Fish produce carbon in form of carbonates
during their lifetime, which are then excreted by osmoregulatory reactions. This flow has a remarkable

impact on the inorganic carbon cycle, constituting up to |5 % of all ocean carbonate produced''.

The combined effects of the natural and anthropic factors change the physical parameters of the atmospheric,
land ad aquatic habitats thus directly impacting on the consistency and distribution of the marine and
freshwater living resources. Here below we analyse the changes induced in the aquatic ecosystems and

biodiversity in Africa.

3. Impacts of Climate change on aquatic ecosystems and
biodiversity in Africa

Aquatic ecosystems are significant source of food that comprise white meat, seaweed and other food that
account for over 20% of the global human food intake by weight.aquatic wild animals (game), seaweed, other
aquatic wild aquatic plants,and cultured animals and plants that account for over 20% of the global human
food intake by weight. There indeed an important staple for many coastal communities. The extremely low
cost of some these seafoods as the minnow-like tiny pelagic growing in the Great African Lakes (GALs) and
artificial basins provide low cost and low carbon footprint sources of protein that contribute to reduce

malnutrition and support the development of human organisms in the early stages of life.

The impact of Climate change sums to that of other anthropological factors, as the increased disposal
of plastic waste that ends up in the water ways, in disrupting the aquatic biological cycles. Small-sized
freshwater and marine pelagic fish play an important role in the nutrition of the poor as an affordable and
much needed source of high-quality animal protein and essential amino acids, omega-3 fatty acids, vitamins,
minerals, and trace elements, in addition to their superior nutritional profile and benefits. Global wild fish
catches have been at or near the limits of what aquatic ecosystems can naturally provide for some time.

Meeting the world’s demand for fish has thus relied on aquaculture’s exponential growth'2.

Within the seas, climate warming is affecting the reproduction of several species. Shifts in latitude of fish
species have already been noted. Species that need more cold temperatures migrate poleward of the ocean
with warming oceans. The ecological situation could be very different for each species or species group
and location. It is therefore important to analyse every specific geographical and ecosystem and related
species involved. Climate change has an impact on fisheries production by influencing primary production,
food web interactions, and target species life history and distribution.The changes in physical and chemical

environment influence changes in primary production, while changes in the food web are also influenced
'I'E. Entrena-Barbero et al. 2022
12 FAO-FISHSTAT, 2012
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by primary production availability'?.

Climate change is also expected to reduce the water flow of coastal rivers thus impacting on the evolution
of wetlands and estuaries. Riparian, endorheic, and floodplain wetlands are already being degraded due to
urbanization, infrastructure development and agricultural activities. As their water supply will be depleted,
they will suffer increased degradation due to desiccation. Estuaries are particularly vulnerable to warming
and drying because they are at the end of river flows and thus the final recipients of increasingly scarce water.
Nonetheless, estuaries are highly productive and important fish nurseries. They have specific requirements
for fresh water to maintain salinity profiles and flush sediment and contribute significantly to the national
economy through fisheries alone. Special care is required to maintain their ecological functioning in the

face of increased anthropogenic competition for the water resource in coastal areas.

Overall, the impact of Climate change can be clustered in (a) Chronic climate hazards that refers to the
incremental climate changes, such as raise in seawater temperature and acidification, change in rainfall
patterns and rise in sea level; and (b) Acute climate hazards that refers to extreme weather events such
as drought, heatwaves and extreme rainfall. These include (i) sea level rise, as the most prominent effect;
(ii) irregular rainfall patterns and shorter rainy season, which is likely to affect the agricultural sector; (iii)
shorter cool season, which could negatively impact coastal and marine ecology; and (iv) more frequent
occurrence of extreme weather, including longer drought spells, heat waves and not least also storms and

storm surges, all of which are disaster events likely to increase the severity and frequency.

Their combined effects on coastal areas are especially relevant as they impact on the livelihood and welfare
of an extensive population of fishers and farmers'* through: (a) coastal erosion; (b) coastal flooding; (c)
inland flooding; (d) saltwater intrusion, affecting both surface and groundwater, and by extension the low-
lying paddy rice fields. The highest impact is forecast to affect the fishery and aquaculture producers that
operate in the open seas. In fact, the rising sea temperatures and changes in the oceans’ water currents
and other dynamics, such as acidification and loss of nursery areas, are going to reduce fish populations
and prompt the adoption of short-term exploitative practices that further erode the aquatic ecosystems

and biodiversity and, in practice, curtail their sources of income.
3.1 Impacts on the marine and freshwater biological processes

The climate change drivers combine their effects on the biological parameters of the aquatic ecosystems.
For example, they influence the volumes of fine sediment delivered to river channels, thus changing their
shape as well as the direction and speed of the water currents and hence the composition of the bioma.
Such feedbacks must be considered when attempting to predict the potential effects of climate change on

aquatic ecosystems and biodiversity'.

Climate change is primarily driven by precipitation, air temperature, and evaporative demand. Its ecological

effects on freshwater ecosystems can be classified as effects on water quantity, water quality, habitat, and

'3 Blanchard et al., 2012
'* L. Canevari’s definition, 202 |
'5 Dallas and Rivers-Moore, 2014
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biological assemblages. Stressors frequently act synergistically, with the interaction of two or more effects,
such as the combined effect of reduced run-off and elevated water temperature, exacerbating the effects.
Aside from the direct effects caused by rising atmospheric temperatures and changes in the pH of oceanic
waters, the rise of CO2 concentration is also likely to directly impact on biological parameters'é. The
CO2 concentration in the atmosphere is correlated to photosynthetic rate and plant growth. For many
plants, doubling the current atmospheric CO?2 level is likely to increase yields by about 30% on average.
Almost all marine plant species are classified as C3-plants, which are expected to respond more vigorously
to rising CO2 levels than C4-plants and other plant groups'’. However, the effects of the increase of the
atmospheric CO?2 levels on marine, coastal and estuarine flora, where mangroves play an important role,
are more difficult to forecast as they depend also on the change of the physical and chemical parameters

of the water.

The absorption of anthropogenic CO2 has acidified the ocean’s surface layers, with a consistent decrease
of 0.02 pH units in the last decades and a total decrease of 0.1 pH units since the pre-industrial era.
Although these pH increases appear relatively small, they are associated with a significant decrease in
carbonate ion concentrations and represent a significant departure from the geochemical conditions that

have prevailed in the global ocean in the recent geological eras.

The increase in the heat content of the ocean is associated to several processes that impact on the aquatic
ecosystems and biodiversity. The thermal expansion of the oceans, combined with increased meltwater
and discharged ice from terrestrial glaciers and ice sheets, has increased the ocean volume and thus the
sea level. Warmer oceans cause more intense storm systems and other changes in the hydrological cycle.
Warming in the upper layers of the ocean causes greater stratification of the water column, which reduces
mixing in some areas of the ocean and affects nutrient availability and primary production.These changes

have increased the size of the Pacific and Atlantic’s nutrient-poor ocean deserts by km2 6.6 million.

Ocean acidification alters the metabolism of calcium by the calcifying organisms (molluscs, etc.) thus
slowing the growth of their calcium carbonate structures as shellfish and the formation of coral reefs. Such
change in the patterns of the aquatic biology along with the change in the other physical parameters results
in the reduction of shellfish production and bleaching and increased susceptibility to diseases of coral reefs,

that are fundamental component of many marine and coastal ecosystems.
3.2 Impacts on the aquatic ecosystems and biodiversity

Freshwater ecosystems are among the most vulnerable to global climate change. Many GALs have
experienced the growth of alien species as the water hyacinth, predatory fishes, pelagic fish that are
substituting the local biodiversity. Observational data and climate projections show that climate change has
the potential to severely impact freshwater resources, with far-reaching consequences for human societies
and ecosystems. Global trends in precipitation, humidity, drought,and run-off indicate that southern Africa is

on a downward trend in terms of climate change-related changes. Natural and human activities exacerbate

' Clark, 2006

'7The CO2 fixation pathway of the C4 plants is more efficient than that of the C3 plans under conditions of drought, high temperatures and limited availability of nitrogen
and CO2. In practice, their metabolic processes require less molecules of water per atom of carbon fixed, thus limiting the depletion of the soil moisture and ensuring a
longer growth in arid climates.
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the impact of Climate change on large marine and freshwater ecosystems'® where small changes in water
and air temperature can cause a delay or anticipate seasonal events such as upwelling currents'® that create

the conditions for the productivity of marine and freshwater organisms.

The empirical evidence about the effects of Climate change on marine ecosystems and their constituent
species is increasing?. Over the last decades, the waters of the northeast Atlantic have warmed affecting
the distributions and relative abundance of fish on local and regional scales. Climate change impacts have
led to an increase in the presence of tropical fish species in estuaries along South Africa’s southeast coast,
and are expected to change precipitation patterns, affecting the quality, rate, magnitude, and timing of
freshwater delivery to estuaries, as well as potentially exacerbating existing human modifications to these
flows.This pattern is likely to have a significant impact on the structure and functioning of fish communities
in South African estuaries*'. The predicted increase in the frequency of extreme weather events, combined
with sea level rise, may result in even the loss of estuarine habitat, affecting estuarine fish communities and

having implications for estuary-associated fisheries.

Climate change has serious negative impacts on habitat-forming species such as corals, sea grass, mangroves,
salt marsh grasses, and oysters are among the most obvious and profound, with expected loss of these
species and habitats. These organisms collectively provide habitat for thousands of other species. Although
some resident species may not have absolute requirements for these habitats, many do, and if the habitat
is removed, they become extinct. For example, as temperatures rise, mass coral bleaching and mortality
are reducing coral richness and density. Notably, coral reefs have a symbiotic relation with the algae and
cannot survive without them.The increasing in bleaching of corals with rising water temperatures cause
the death of microscopic algae living inside corals, as shown by the greater resilience of the Mauritius reefs

that escaped the bleaching that has affected those of Kenya in particularly hot years as it happened in 1998.

A warmer and drier climate is likely to result in a progressive loss of species richness in the internationally
recognized biodiversity hotspots, as the Fynbos and Succulent Karoo Biomes. However, projections of the
impact of Climate change are limited by high levels of uncertainty due to a lack of understanding of species
tolerance limits?2. These regions are climate change hotspots from a biophysical viewpoint. Its effects are
most likely and potentially severe, overlapping and thus constraining the response measures. Parts of West
Africa, including the western and eastern Sahel, the region around Lake Victoria, and portions of the large
rivers Congo, Niger, Nile, Okavango, and Zambezi, present a combination of relatively high likelihood of
negative impacts in all biosphere properties with the possibility that extreme impacts occur. Multiple

vulnerabilities also concern the East African rift rivers and lakes.

Species losses, estimated to be as high as 30% under worst-case scenario assumptions, may occur both
directly as a result of warming and drying, as well as indirectly as a result of changing fire regimes and
interactions with invasive alien species. High altitude marshes, which are home to some highly endemic

and isolated species (for example, the ghost frog), are especially vulnerable to desiccation. Overall, the

'8 Large marine ecosystems, or LMEs, are areas defined by their unique hydrography, community food webs, bathymetry and productivity.
1 As the Equatorial and the Benguela current.

20 For example, the disappearance of tigerfish (Balsites capricus) in the Gulf of Guinea was recorded in the years 1980’- 1990’

2! James et al, 2013

*2Tadross et al,, 2005
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large natural phenomena induced by Climate change have a significant impact on coral reef formation and
ecosystem productivity throughout the entire value chain, from the smallest phytoplankton organism to
the largest predator fish and mammals at the top of the alimentation pyramid, and, of course, the human

being at the very top of the alimentation pyramid.
3.3 Socio-economic impacts

Climate change greatly influences the aquatic ecosystem thus changing all the previous variables including
the pattern of production and seasonality and socioeconomics of these aquatic ecosystems.An example
of marine aquatic biodiversity hotspot facing significant decline in biodiversity is the GLCME region. This
decline is the result of anthropogenic and natural causes.The limitation of reliable data on these changes
and insufficient coordination among the countries of the region challenge the effective management and

protection of the aquatic organisms.

In Angola the distribution of numerous pelagic species including Sardinella and Trachurus has changed with
the rise of the water temperature in recent years.The higher depth of colder water and increased oxygen
concentration create problems in the small-scale fishers’ communities using dugout canoes without engine.
They lack the resources to catch fish moving deeper. The change of fish seasonality also affects artisanal

fishers that share this activity with agriculture.

The complementarity of these activities means that their traditional food security patterns are under
threat. Just this creates problems for the fishers whose livelihood depends on marine and freshwater
natural resources.There are several consequences for the resident fisher as their activities concentrate in

the most favourable fishing periods, a situation that can harm the fish reproduction and migration.

In Mali, the part-time fishers catch only immediately after flood, or they need to travel a long distance to

follow the water and the fish.

There are also nomadic fishers but are a small part of the fishers’ population as the migrant fishery
resources are limited. Some marine artisanal fishers do not fish during high waves periods as the canoes

are too small and it is too dangerous to fish in some seasons.

In Sierra Leone, the marine and lagoon fishermen operate inside Bonthe lagoons during the energetic
ocean period. Finally, most artisanal fishers can be considered opportunistic as they have other sources of
revenue such as agriculture and small fish processing to live on if fish become scarce as it can happen as a

consequence of the impact of Climate change induced events.

Climate change directly impact on the livelihoods of the people settled close to the aquatic systems and

indirectly on the population that lives in the surrounding regions.

In Lake Chad, the main threats of Climate change are the growing scarcity of freshwater, increased levels

of salinity for coastal communities, possibility of worsening health from air pollution concentration (the
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projected increase in the number of inversions will trap pollutants in the atmosphere close to the ground),
heat stress (the number of extremely hot days may increase), and increased flooding (rainfall events may

become fewer but heavier).

EFFECTS & IMPACTS ON:

CLIMATE

VARIABILITY: Production ecology: ADAPTATION ADAPTATION

- Temperature - Production & yield STRATEGIES: IMPROVEMENT

- Rainfall - Species composition - Diversify livelihood MEASURES:

- Extreme events e.g. & distribution activities - Early warning
floods & droughts - Diseases - Social capital systems

- Wind patterns Fishing operations: (e.g. food & income - Ecosystem based

- Evaporation - Safety & efficiency assistance from ’ approach

- River flows - Infrastructure friends & family) - Improved water

. Lake levels - Processing & transport - Migration management

- Sea level rise Community & livelihoods: - Changing & - Insurance schemes

- Salinity, saline - Loss/damage to livelihood diversifying fishing - Access to credit &
intrusion assets operations loans

- Flexible natural
resource rights

- Improved
infrastructure

- Livelihood strategies

- Risk to health & life

- Displacement & conflict
Wider society & economy:

- Adaptation & mitigation costs
- Market impacts

- Water allocation

- Floodplain defence

Source:Alejandro Ramirez, 2018

Figure I: Effects and impacts of Climate change on coastal and inland fisheries

The combination of increasing water scarcity and rising temperatures will also have a regular impact on
industries that rely heavily on ecosystem goods and services, such as agriculture, forestry, and fishing.
Insurance, banks (via underlying secured assets), transportation and communication infrastructure, and
construction are all possible economic sectors likely to suffer from damages and losses resulting from
effects of climate change. People whose asset bases (homes, household items, money, pensions, savings,
natural assets, social assets [e.g., support networks], and food security) are damaged or destroyed may
have the most severe economic consequences. The poor, who are often forced to live in marginal areas,
are the first to suffer the consequences due to low capacity and inability to resist effects of climate change.
Climate change impacts on people’s livelihoods in a variety of, often overlapping ways. Changes in water
temperature, precipitation, and oceanographic variables such as wind velocity, wave action, and sea level
rise can cause significant ecological and biological changes in marine and freshwater ecosystems and
their resident fish populations. Such processes affect the welfare of the people whose livelihoods rely
on the aquatic ecosystems. Extreme weather events can also disrupt fishing operations and land-based
infrastructure, and fluctuations in fishery production and other natural resources, can have an impact on

fishing communities’ livelihood strategies and outcomes by inducing seasonal or permanent migrations® .

2 Badjeck, et al., 2010
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3.4 Impacts on human livelihoods

Climate change is impacting in several ways on the blue economy, with fisheries and aquaculture production
that are inextricably linked to the shrinking of the degradation of the aquatic ecosystems. Changes in
weather patterns are having dramatic impacts on productivity and in turn having a direct impact on human
well-being. The main documented areas of climate change impacts are extreme events such as floods/
droughts and cyclones, which cause damages to aquaculture systems, fishery structures, marine and
freshwater ecosystems, erode the settlements of riparian and coastal communities, displace economic
activities and destroy equipment and infrastructure; climate impacts in general;and changes in aquaculture-

related systems such as mangroves, livelihoods and landscape, and supply chains.

Tropical storms may have a variety of effects on marine aquaculture, including sea-level rise, floods, the
progression of the low water line, and coastal erosion. For example, ocean warming has already destroyed
parts of the East Africa coral reefs where certain species live and reduced fish stocks. Rising sea levels have
caused coastal flooding in Sierra Leone, increasing the vulnerability of coastal populations. The cyclones
Ida and Kenneth have caused significant direct and indirect damage to coastal fishing and fish farming
communities in Mozambique, in relation to the destruction of fishing boats, fishing gear, boat engines in

Sofala province and fishpond and aquaculture equipment in Zambesia province.

In 2001, Africa accounted for more than 20% of the global mangrove extent with the northernmost being
found in Mauritania and Egypt and the southernmost mangroves in Angola and South Africa. Potential decline
in mangrove forest habitat in coastal zones due to sea level rise, changes in sediment and pollutant loading
from river and lake basins, land reclamation for agriculture, or overexploitation can also impact on fisheries
by reducing or degrading critical coastal habitats. In 2000, a major flood caused by Tropical Cyclone Eline
destroyed about half of the mangrove forest around the estuary of Limpopo River in Mozambique after five
weeks of intense rainfall. The construction of the harbour of Durban bay had already destroyed one large
mangrove area (ha 440) in South Africa. Mangroves no more exist in ten small KwaZulu-Natal estuaries
due of catchment and mouth disturbance. In Cameroon, sea level rise and mangrove areas shrinking are
linked through the growth of the sediment deficit. On the contrary, in Central Africa, the mangroves areas
are expected to little change or also expand as this region is expected to have an increase in precipitation.
Such changes in the coastal ecosystems directly impact on the livelihood of the fishers’ communities living
there.

Mangrove forest loss has a negative impact on the diversity of benthic invertebrates like tiger prawns and
mud crabs, which are exploited or managed for profits worth more than US$ 4 billion per year. Fishers may
seek alternative livelihoods in response to declining yields, income, and food security, putting pressure on
other sectors or resources such as hunting for wild animals in the nearby game reserves. Indirect effects
from different sectors’ adaptive strategies may be significant, compounding the effects of direct climate
impacts on fish production and dependent livelihoods.

Impact predictions become more difficult and uncertain as a result of these potential interactions. For

example, changing precipitation patterns and the increasing frequency of extreme flooding events in river
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basins may prompt agricultural sector adaptive strategies that focus on the construction of more flood
control, drainage, and irrigation schemes. However, these structures are likely to exacerbate the direct

negative effects of climate change on fisheries.

Sea-level rise and increased storm and flood frequency are already reported to be having severe impacts
on the physical capital of households or entire communities, resulting in not only decreased harvesting
capacity but also disruption of public infrastructure and services that support livelihoods. Storm and
severe weather events severely damaging productive assets and infrastructure including landing sites, boats,
and equipment. Damage to fisherfolks’ non-productive physical assets such as housing and community
infrastructure (hospitals, schools, sewage system etc.) are also important consequences of extreme climatic
events. Physical capital loss, combined with a deteriorating financial asset base, results in reduced fishing
capacity, with significant consequences for fishers’ livelihoods. This leaves the fishers without a safety net

or access to financial resources to deal with the difficult economic situation.

Most fishers do not work in the low catch season and its prolongation due to the impact of climate
change can put them out of business. The nomadic fishers move along the coast (e.g., between Mauritania
and Senegal) or inland (e.g., in the Niger internal delta in Mali) with their families or in group.At a larger
scale the Senegalese fishers migrate in all Atlantic coast of Africa with their canoes with outboard engine
and operate as expatriate fishers on industrial vessel all over Africa, North Atlantic and Mediterranean
fishery vessels too.Thus, the impact of climate change modifies their calculation of the rentability of fishing
change and push them to new fishing areas — with the risk of over-exploitation or at least of practicing not

regulated fishing — or to perform their alternative occupations.

The human capital, ranging from maritime safety to food security, is indirectly affected by Climate change.
The loss of life can be the most dramatic impact of extreme climatic events on human capital, affecting
not only surviving household members but also potentially disrupting economic and social activities and
systems outside the immediate family. Safety at sea and injuries are frequently associated with natural
disasters linked to climatic stresses such as floods and hurricanes, reducing the physical capabilities of
fisherfolk to pursue their livelihoods, as it has happened in Mozambique following the Gombe cyclone.
Changes in safety while pursuing fishing activities due to changes in weather and storm events against
storminess and strong current posing are operational challenges to fishing. Furthermore, revenue loss can

occur as a result of fisheries closures or reductions during weather anomalies.

These impacts are likely to lead to health challenges with increased incidence of exposure to disease causing
agents such as bilharzia carrying snails, mosquitos, red tide algae, and others. This increased exposure to
health hazards, combined with a health-sector shortage, puts fisherfolk’s ability to recover from health
impacts and pursue their livelihoods in jeopardy. Indeed, small coastal and riparian rural communities are

often vulnerable due to a lack of adequate health systems, potable water, sewage, and drainage.

Changes in food availability and affordability caused by climatic disturbances impose an additional health
burden on households and communities. In the event of decreased catches due to climate change events,

the risk of malnutrition and under-nutrition for communities that rely heavily on fish for protein, combined
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with dietary changes (reduction of protein from a fisheries source),are some of the possible consequences.
This is especially important for Sub-Saharan African, which rely heavily on fish as a source of animal protein.
Reductions in fishery-dependent income can also reduce the ability to purchase store-bought food during
times of natural resource scarcity. Similarly, infrastructure damage caused by extreme events or flooding

can reduce access to local services.

Climate variability and change can also have an impact on the local institutions that underpin resource
management, particularly property rights. It could be argued that changes in abundance patterns and stock
displacement in fisheries could lead to conflicts over property rights and resource access at the local level.
Conflicts between fishers targeting different species and using different gears in the same fishing grounds,
between fishers and fish farmers, and between migrant fisherfolk and local fishers are likely to increase

under restricted access conditions and increased climate variability.

Droughts are expected to become more common in Southern Africa, causing greater variability in lake
levels and river flows, affecting lakeshore and river floodplain livelihoods that include fishing?*. Fishers may
need to become more mobile and responsive to fishing opportunities as landings vary more spatially and
temporally.Such opportunistic behaviour increases displacement and migration, putting strain on communal-
level management and resource access systems, while decreasing commitment to stable settlement has an

impact on investment in community-level institutions and services.
3.5 Impacts on fishery and aquaculture

About 60% of wild fish stocks are harvested at their maximum sustainable levels while another 33% are
overfished. As a result, wild capture production directed to human consumption is 72.5 million MT, with
the aquaculture production that has steadily expanded growing 5.8 times by volumes in the last 25 years
overcoming the wild capture®. Aquaculture’s market value per unit is 180% greater than that of wild-

capture, reflecting aquaculture’s relative focus on higher-value products?.

The fishery sector (excluding post-harvest activities) is estimated to contribute to about 20 billion dollars
or 1% to the African economy. Inland fisheries constitute 55% and marine fisheries 45% by weight of fresh
and processed fish, following inland fish?’. Aquaculture account for 17% of total fish production of the
continent. The sale of fresh fish creates 70% of the postharvest value. Post-harvest losses are estimated

at 20-25% of fisheries and aquaculture extraction with deterioration of quality accounting for more than
70% of the loss?.

Africa is a net importer of fishery and aquaculture products in volume terms but a net exporter in value
terms, a situation that reflects the higher unit value of exports, which are primarily destined to Europe
and other developed markets. African imports have relatively low value, consisting largely of cheaper small

pelagic species such as mackerel, which represent an important source of dietary diversification?’. The

¢ Badjeck et al., 2010

% FAO 2018, The state of world fisheries and aquaculture 2018 - meeting the sustainable development goals

26 OECD-FAO 2018.Agricultural Outlook 2018-2027.The nature conservancy 2019. Catalysing private investment in aquaculture sustainable production systems
27 NDF et al. 2019. Climate change and marine fisheries in Africa: assessing vulnerability and strengthening adaptation capacity.

28 Akande and Diei-Ouadi, 2010

22 OECD-FAO 201 8. Agricultural Outlook 2018-2027
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Africa population engaged in the fisheries and aquaculture sectors is 10% of the global one.’® The sale
of fresh fish creates the majority of postharvest value (70 percent), followed by artisanal fish processing
(20%) and finally by industrial fish processing (10 percent). African aquaculture production is forecasted a
steady increase over the next decades due to its flexibility in responding to the market demand, in terms

of diversity and quantity of products.

3.5.1 Fisheries

Key effects of Climate change on fisheries include reduced productivity, loss of fishery habitats, displacement
of stocks and or species, interference with reproduction and migratory patterns of fish species, and
loss of species among others. These impacts on the fisheries have been linked to changes in average
water temperature, erratic rainfall variability, and increased occurrence of extreme weather events®'.
Socio-economically, the climate change has been reported to affect coastal physical and technological
infrastructure by corroding some, inundating others, and making others exposed with receding waters.The

impacts have affected the livelihoods of those dependent water-based enterprises such as fishing.

Warming is diminishing productivity in Lake Tanganyika in East Africa due to the emergence of a regional
decrease in wind velocity which has contributed to reduced mixing, reducing deep-water nutrient upwelling
and entrainment into sub-surface waters. Primary productivity may have decreased by about 20%, implying
a 30% decrease in fish yields. In this case, the regional effects of global Climate change on aquatic ecosystem
functions and services can be greater than the impact of local anthropogenic activity or overfishing®. In
Sub-Saharan African fishers employ a variety of strategies to safeguard their livelihoods and food security
in the face of Climate change as the use of new fishing gear, migration, targeting new species, and increasing
fishing grounds and time spent fishing are some of the adaptation strategies used by fishers to deal with

the effects of climate change.

In West Africa, climate change impacts on fisheries have been projected to be mainly negative with the
potential adaptation strategies adopted by both the artisanal and industrial fishing sectors being diverse.
For artisanal fishery, generally is a passive adaptation just changing the fishery species target. Large industrial
vessels can change place and target species relatively more easily. Overall climate change and over-
exploitation have altered the species composition of fisheries catches in West Africa and other freshwater
and marine large ecosystem (e.g., the BCLME and Mozambique channel region). In certain areas, the effect
of ocean warming on fisheries is indicated by the increase in the dominance of warmer water species in the
landing shown by an increase in the Mean Temperature of Catch, in the region. Climate-induced changes
in potential catch and species composition, which inherently have similar symptoms as over-exploitation,
are expected to have repercussions on the economic and social performance of fisheries. Both artisanal
and industrial sectors may adapt to these changes mainly through the expansion of fishing grounds and
increased operating costs. Sometimes the warming adapting species can increase the fishery productivity,

according to the ecological situation.

30 FAO 2018.The state of world fisheries and aquaculture 2018 - meeting the sustainable development goals
3! Muringai, et al,, 202 |
32 O'Reilly et al., 2003
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3.5.2 Aquaculture

The large majority of aquaculture exploitation in Africa consist of freshwater farming of Tilapia and some
catfish, followed by crustaceans, shellfish and algae. Industrial aquaculture is a relatively small part of
this sector. Small scale aquaculture farmers that practice this activity part-time prevail. They usually lack
the resources to cope with the increased production costs and lack of resources to change harvesting
practices compared to larger producers. But they are more elastic than the large-scale producers as
they share the employment of their family workforce among several activities. Normal constraints to
aquaculture production include limited credit, inadequate awareness of climate change, inadequate access
to land, inadequate supply of seed improved fish for pond stocking, inadequate supply of fish farming feed
and equipment, inappropriate stocking period, and inadequate fish feeding. Aquaculture faces some specific
risks induced by Climate change that can appear more dramatic than in the case of fishery due to its more

intensive and timebound exploitation of the aquatic resources:

High water temperature during the summer

decreases the pond's overall oxygen content with death of fish especially
early morning when the plankton adsorb oxygen.

Low water temperature during the winter

slows the appetite and grow rate and leads to poor growth, and therefore
requires the farmer to extend the rearing period

Floods during the rainy season

whose surplus rainwater could cause the ponds to become flooded

Droughts during dry season

make difficult and more expensive of how to replenish water in the ponds

Low oxygen content in ponds during the rainy
season

reduces solar light and plankton production of oxygen

Water acidification

Highly influences the ocean chain productivity and the fish reproduction.

Disease and harmful algal bloom, such as
bacterial, parasitic, viral, and fungal diseases

are likely to be affected by a changing temperature regime, but in a largely
unpredictable manner.What is certain, however, is that when cultured species
are exposed to thermal stress conditions, they become more susceptible to
diseases and have less reproductive pattern

Sea level, lake level and flood rise

floods the ponds and damages the cage mooring network

Uncertainty of External input supply

decreases fish grow rate:change in sea salinity and other chemical parameters

decreases the grow rate as the fish use part of the energy to balance the
increased water salinity or can decrease/increase the reproduction attitude;
changes in chemical parameters also impact on freshwater ecosystems

Severe climatic events

3.6

physically destroy human settlements, production sites and their facilities

Impacts on the equitable access to aquatic ecosystem services

The role of aquatic ecosystem services in reducing livelihoods vulnerability and in contributing to adaptation
is particularly important in the face of the impact of Climate change.Wetlands can improve water quality
and help to mitigate drought and flooding. Seagrasses, saltmarsh vegetation, and mangroves can reduce
the height and force of waves while also helping to protect against flooding. Furthermore, preserving
biodiversity protects genetic libraries and future opportunities for the discovery of valuable biological
compounds. Wetlands are critical for several ecosystem services and have a high and long-term capacity
for improving water quality if they are not degraded or encroached upon.They are particularly effective
at removing nutrients from flowing water, owing to sedimentation, soil adsorption, denitrification (in the
soil), and nutrient uptake by vegetation. Coastal wetlands and estuaries particularly play an important role
in water quality regulation by capturing and filtering sediments and organic wastes as they travel from
inland regions to the ocean. Indeed, wetlands are so effective at removing suspended solids, phosphorus,
and nitrogen from wastewater that they have been integrated into wastewater treatment plants in many

countries in Africa.
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Several field studies and modelling have concluded that the impact of Climate change is directly affecting
the aquatic ecosystem services in both saltwater and freshwater systems and thus on the access to the
aquatic ecosystem services by vulnerable people, as the artisanal fishers of coastal communities. However,
in Africa, these impacts are usually more severe due to lower capacity in mitigating such effects.The effects
are felt through limiting ecosystem service supplies, limiting people’s access to services, and influencing
service quality. Critical Aquatic ecosystem services (AES) in Africa include supply of potable for domestic,
agricultural and industrial use; maintenance of the hydrological cycles; natural water supply for production,
removal and recycling of wastes; maintenance of atmospheric ambient conditions, among others. The main

AES services include (see Annex 3 for more details):

Provisioning Services that include fish, crustacea, mollusc, algae and other organisms for food and
industry but also fibres in the case of coastal and inland waters as well as
direct use of freshwater for drinking and water in general for consumptive
and no-consumption purposes (cooling, cleaning, etc.)

Biological self-purification that regulates of local hydrology, and climate are typical examples of these
services
Cultural services that are non-material values include recreation and tourism as well as

educational, ethical, and aesthetic values

Supporting services that include indirect benefits and aspects of long-term stability such as soil
formation, nutrient cycling, and carbon sequestration. Expansion of the ocean
waters with rise in temperature has led to increased intrusion of saltwater
further inland causing freshwater salinisation, reducing access to safe drinking
water in coastal areas, interfering with food production, weaking physical and
production infrastructure through corrosion, and making ecosystems health
and biodiversity in vulnerable.

The rise in temperature to certain threshold can directly impact the services of aquatic ecosystems such as
survival of certain contained biodiversity, while physical threshold that can be attained through wind-driven
water circulation can lead to significant changes in the biological processes within open saltwater and
freshwater bodies tied triggered by the increased primary production. The combination of temperature

increase and change in water circulation can lead to a shift in the ecological behaviour of migratory fish.
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4. African Aquatic Ecosystems

Nearly all African countries have national agencies in charge of and / or are part of bilateral or regional
management body responsible for governance of aquatic resources especially fisheries and water
resources. Multi-country mechanisms are being put in place to deal with the challenges of management
aquatic resources.Thirty-three African states and 600 million people share the African LMEs that represent
natural points of aggregation of the action of the stakeholders of the aquatic resources.The Large Marine
Ecosystems (LMEs) and Inland Aquatic Ecosystems (IAE) are endowed with a wealth of both living and non-
living resources, ranging from vast oil and gas reserves to abundant fisheries and unrivalled natural beauty.
The predicated increase of dry and hot climate across Africa, will affect every aspect of peoples’ lives and
ecosystem services delivery. Different countries are already facing the impact of Climate change that is

producing erratic weather and extreme weather. Key aquatic hotspots threatened by the impact of Climate

change are:

Marine ecosystems the mangroves of Guinea Bissau, the Gambia, Tanzania, Mozambique (erosion
and biodiversity loss); Madagascar, Tanzania and Kenya coral reefs (growing
bleaching); Mauritius seagrass (degradation and biodiversity loss), Banc
d’Arguin off Mauritania coast (migratory bird route degradation)

Freshwater ecosystems the Madagascar freshwater (endemic fish biodiversity loss); the Zaire River

basin (degradation and biodiversity loss), Africa’s Great Lakes Tanganyika,
Malawi, and Victoria — (cichlid and other fishes biodiversity loss), the Sudd
swamp in South Sudan and Zambezi valley (migrating bird routes degradation),
the Chad lake basin and Okavango Delta (desertification and biodiversity
loss)

Examples of the impact of Climate change on African aquatic hotspots are presented here below.

Senegal Seawater seeping into underground freshwater aquifers is slowly increasing
soil salinity, wreaking havoc on farming communities living near biodiversity-
rich wetlands. Siné Saloum delta in Senegal is a biodiversity hotspot and
UNESCO world heritage site encompassing wetlands, lakes, lagoons, and
marshes, as well as sandy coasts and dunes, terrestrial savannah areas, and
dry, open forest. It is home to endemic species and plays an important role in
flood control and regulating the distribution of rainwater for the local people
and wildlife. Drought, climate change, and uncontrolled logging of mangrove
forests are increasing the salinity of the ground threatening the livelihoods of
the people that live there. Over the last decades, the water extracted from
the wells has gradually turned salty.

Egypt This country faces significant challenges as a result of its limited water
resources and rapidly growing population. Climate change is expected to
raise even more concerns across the country, with serious environmental,
social, and economic consequences.Where transboundary water agreement
commitments exist, Egypt's current water availability is insufficient to meet
the required water demand for agriculture, industry, domestic use, and
others. Furthermore, concerns for the Egypt's Nile water share is linked to
the economic development of the upper basin. It is worth noting that Climate
change can present both challenges and opportunities for the countries that
partake the waters of the Nile River Basin to collaborate to reduce the
impact of Climate change.
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Uganda Climate variability and change since the 1970’ have been accompanied by
changes in the hydrology and water balance of inland aquatic systems. Small
shallow lakes like Kawi in eastern Uganda and Wamala in central Uganda are
extremely vulnerable to the effects of climate change. In the last decades, the
average air temperature around Lake VWamala has increased as well as rainfall.
In case of Lake Kawi, the air temperature has increased and rainfall decreased.
Fishers from Lake Kawi reported that the lakeshore has receded. In practice,
the precipitations are no longer sufficient to maintain normal lake water
levels and lake surface area as temperature and wind speed, which increase
evaporation, continue to rise. This change has serious consequences for lake
productivity processes. Presently, the Lake Victoria has an higher level than
normal despite the climate change.

Kenya Climate change affects coral reefs by altering long-term mean environmental
conditions, inter-annual cycles, seasonality, and the frequency of extreme
climate events. Coral communities in Kenya (as well as in the Seychelles and
Maldives islands) have been assessed to be generally less rich and diverse,
with fewer bleaching-tolerant coral taxa, with evidence of continued declines
in the abundance of temperature-sensitive taxa and community change.The
rise in temperature has been found to be the leading cause of bleaching of
corals in Kenya waters.

Mozambique This country shorelines host large mangroves ecosystems that are mostly
found in sheltered shorelines and river estuaries.Mangrove concentrations are
highest in central Mozambique, in river deltas and estuaries. Overexploitation
for construction and firewood and clearing for solar salt production are
major threats to mangroves, along with pollution and expansion of human
settlements.Although evidence of the impact of Climate change on mangrove
ecosystems are reported, anthropic activities are the leading cause for
degradation of mangroves in Mozambique.

South Africa Some parts of this country will face more severe water shortages, other
parts, especially those that are currently water stressed, are predicted to
face increased occurrence of extreme flooding events Several small towns in
South Africa's Northern and Eastern Cape provinces have been threatened
by total water supply failures, and livestock farmers have faced financial ruin
as a result of multi-year droughts. Heatwaves and late rains have caused
local supply failures in other parts of the country. Although the dams that
supply most of the major urban areas are still at safe levels, there are
growing concerns that the country is about to enter a major drought. Recent
devastating floods in Durban, combined with low rainfall in the Cape Town
region, add to the contradictory events. Weather forecasters appear to be
incapable of making accurate predictions more than a few weeks in advance.
The problems encountered differ greatly from place to place.

Mauritius The degradation of seagrasses in Mauritius, as in the rest of the WIO has
been assessed to be due to a range of causes ranging from local physical
disturbance to the impact of Climate change.These causes include deliberate
clearance for tourism-related activity,anchor damage, pollution,and sediment
inflows, pollution, and sediment inflows, sea urchin herbivory, and climate
related extreme weather events. The assessment also established that
although seagrasses appear to be able to tolerate gradual changes in climatic
conditions, Climate change induced extreme events such as heat waves or
severe storms may pose a significant threat®.

Seychelles Climate change-induced shoaling of the mixed layer in the Western Indian
Ocean (WIO)** between Seychelles,Madagascar and the Mozambique channel
may result in significant decreases in surface and subsurface temperatures
in the WIO between Seychelles, Madagascar, and the Mozambique Channel.
This would imply that they would be less vulnerable to warm seawater
temperature anomalies.

33 Short et al, 2016
3 Evidence indicates that the WIO is warming as a result of climate change
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4.1 The Large marine ecosystems

The Large marine ecosystems (LME) are regions that include coastal areas from river basins and estuaries
to the seawater boundaries of the continental shelves and the outer margins of the ocean current systems.
Their productivity is higher than that of the deep oceans: the world sixty-six LME produce about 80% of
the global annual marine fishery biomass®. The African LME play an important role in the environmental
balance and fisheries of the continent. The Canary and Benguela currents define important ecosystems
that move cool water towards the equator and generate permanent areas of upwelling off the Southern
coast of Mauritania, Senegal, the Democratic Republic of the Congo, Angola and Namibia. The Benguela
Current also causes strong upwelling along the southern coast in winter (August), with weaker upwelling
in summer (November to February). These areas are highly productive fishing grounds, particularly along
the coast of southern Angola and Namibia. The cool waters from these two currents preclude formation
of any true coral reefs or extensive seagrasses along the west coast. The Somalia Coastal Current has an
annually reversing monsoon cycle: from November to March, the northeast monsoon generates a fast,
southward flowing current, resulting in nutrient-rich upwelling in Somalia and northern Kenya.The Agulhas
current is responsible for the southward larval dispersal of a variety of fish species along the South-East

coast of the continent?.

The Benguela Current Large Marine Ecosystem (BCLME) and Canary Current Large Marine Ecosystem
(CCLME) are ranked second and third in the world in terms of primary productivity after the Humboldt
Current Large Marine Ecosystem (HCLME) that crosses the Pacific Ocean. The Guinea Current Large
Marine Ecosystem (GCLME) has some of the world’s largest mangrove vegetation®” while the coastal
areas of the Agulhas Current Large Marine Ecosystem (ACLME) and Somali Coastal Current Large Marine
Ecosystem (ACCLME) are renowned for their beauty, diversity, and sensitivity, and they support a thriving
tourist industry®® The total economic value of environmental goods and services produced by African
LMEs is estimated to be US$ 139 billion per year: the ACLME and SCCLME contribute US$22 billion, while
BCLME contributes $54.3 billion, CCLME contributes US$ 1.7 billion, and GCLME contributes US$
51 billion annually®. While the total production of capture fisheries was about 6 million tonnes in 201 3.
With the establishment of the LME Commissions that spearhead multi-country collaboration, the African
countries are adopting joint approaches in the fields of regional policies and institutional harmonization,
science and capacity building through the implementation of science projects, the conduct of environmental
monitoring and offshore research cruises; economic valuation of the goods and services in the respective

LMEs and training scientists and technicians on the key transboundary concerns.

The BCLME is one of the first LME initiatives that were established and represents the interests of three
countries of Angola, Namibia,and South Africa. It focuses on traditional approaches to fisheries management,
focusing on target species, and management has been largely centralized. Although management capability
varies across countries, scientific capacity has been generally good, and scientific advice plays an important

role in management decisions.All have sufficient capacity to ensure sustainable fisheries, but there are skill

35 National Oceanic and Atmospheric Administration.
3¢ National Oceanic and Atmospheric Administration.
37 FAO, 2007, UNEP, 2007

% Lutjeharms and Bornman, 2010

37 Hamukuaya, 201 |
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shortages in some areas.

In the mid-1990s, the GCLME program pioneered the application of the ecosystem approach in the coastal
waters of six African countries stretching from Cote d’lvoire to Cameroon. Its activities were expanded
to include the sixteen coastal states that share the GCLME, stretching from Guinea Bissau to Angola.The
application of ecosystem approach to ocean governance was introduced in the BCLME in 2002, in the
ACLME and SCCLME in 2008 and in the CCLME in 2010.

Figure 2: The African Large Marine Ecosystems
Map numbers in parentheses are those of the World Map of LME. 27: Canary Current LME), 28 Guinea Current LME, 29: Benguela Current LME, 30:Agulhas Current and
31: Somali Coastal Current LME. Source: Satia, 201 6.
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Examples of the impacts of Climate change by Large marine ecosystems are provided here below:

Canary Current Large Marine Ecosystem
(CCLME)

The CCLME along the Northwest African coast is a highly productive
ecosystem with significant socioeconomic impact because it supports a large
and diverse marine population. Because the CCLME's high productivity is
primarily driven by trade winds that flow parallel to the coastline, the actual
global warming scenario may affect the CCLME by warming the upper ocean
waters, but also by intensifying upwelling and thus cooling the upper ocean
waters. It is expected that the increased GHG emissions will increase the
temperature gradient between land and ocean, intensifying the continental-
oceanic pressure gradient and, as a result, increasing the alongshore wind
stress that forces coastal upwelling. Upwelling favourable wind intensification
could benefit marine populations by increasing nutrient supply to the euphotic
layer, but it could also have a negative impact by transporting plankton out
of the shelf or interfering with trophic interactions. However, the overall, the
CCLME region's yearly averaged sub surface temperature is warming. the
Madagascar freshwater (endemic fish biodiversity loss); the Zaire River basin
(degradation and biodiversity loss), Africa’s Great Lakes Tanganyika, Malawi,
and Victoria — (cichlid and other fishes biodiversity loss), the Sudd swamp
in South Sudan and Zambezi valley (migrating bird routes degradation), the
Chad lake basin and Okavango Delta (desertification and biodiversity loss)

Guinea Current Large Marine Ecosystem
(GCLME)

The GCLME stretches from Bissagos islands in Guinea Bissau to Cabinda
in Angola. It contains some of the world's major coastal upwelling sub-
ecosystems and is an important centre of marine biodiversity and marine
food production. The GCLME is distinguished by distinctive bathymetry,
hydrography, chemistry, and trophodynamics that are being impacted by
overfishing, pollution from domestic and industrial sources as well as the
increase of the atmospheric temperature. The poorly planned and managed
coastal and near-shore activities contribute to the depletion of the rich
fisheries resources and degradation of vulnerable coastal and offshore
habitats, threatening the economies, productivity,and health of the population.

Benguela Current Large Marine Ecosystem
(BCLME)

There is evidence of a general increase in upwelling favourable winds
throughout the system during the summer, but little evidence that this
has resulted in large-scale changes in primary production. There is also
some evidence of an increase in the frequency of anomalous intrusions of
warm, nutrient and oxygen poor water from southern Angola, which can
severely impact marine life in northern Benguela, but it is unclear whether
this trend is continuing. Copepod abundance has increased by at least an
order of magnitude in both the northern and southern Benguela over the
last decades, accompanied by a change in size structure, possibly due to a
change in predation pressure rather than a change in primary production. A
significant eastward shift in sardine and anchovy distribution in the southern
Benguela in the early 2000’ appears to be reversing. The impact of Agulhas
current water leakage into the Southeast Atlantic appears to be a particularly
important question. Recent evidence suggests that anthropogenic global
warming is increasing leakage, which could have a significant impact on the
BCLME's upwelling regime®.

Agulhas and Somali Coastal Current Large
Marine Ecosystem

This is a combination of two LMEs, the Agulhas Current Large Marine
Ecosystem (ACLME) and the Somali Coastal Current Large Marine Ecosystem
(SCCLME).The ACLME and the SCC LME are both part of the WIO. Evidence
exists that climate change and/or variability are currently impacting ocean-
atmosphere dynamics and the operation of the ACLME and SCCLME by
influencing the atmospheric and oceanic circulation in the WIO region.As a
result, sea surface is warming and subsequent air-sea heat flux impacts on the
SCCLME water flow and broadens and weakens the Agulhas Current, with
potential negative implications for Agulhas leakage.

# Hampton and Willemse, 2012
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Red sea This sea harbours one of the world's most diverse marine ecosystems, but
it is fragile and vulnerable to oceanic warming. The Red Sea temperature
increase is one of the highest recorded in the world. Such change is steadily
rising sub-superficial temperatures are already driving dramatic changes in
the growth of an important reef-building coral in the central Red Sea and,
in some areas, have reduced calcification and consequently produced coral
bleaching (zooxanthellae loss) and mortality. Because oceanic warming may
have a direct or indirect impact on marine entities and ecosystems, there is a
need to evaluate additional available past biological data (e.g., coral, fisheries,
plankton) for potential responses to the new thermal state, as well as closely
monitor the relatively unexplored and fragile Red Sea ecosystem.

Mediterranean sea The sea temperatures recorded in the Mediterranean over the 2015-2019
period were the highest since recording began in 1982. Of almost there is
evidence of the widespread mortality of marine life, tightly linked to periods
of extreme heat. Marine environments with a depth of 0-25 metres are
subject to particularly intense warming and are home to some of the most
biodiverse ecosystems in the Mediterranean, formed by coral-like organisms.
More than two-thirds of the deaths of marine organisms occurring on
the hard sea floor were in the shallowest waters*. Change in the water
temperature is contributing to the spread of alien invasive species.The Suez
canal is a major entry point of aliens marine species in the Mediterranean
where there is an high density of mariculture and shipping activities. The alien
thermophilic species as like barracuda (Sphyraena viridensis) easily adapt to
the growing sub-superficial temperatures of this sea. On the other hand, the
Mediterranean species that need more cold water try to go north wide and
will have a limiting spawning as soon the Mediterranean water temperature
is rising. Consequently, endemic fish species has lost and are projected
to lose suitable habitat in coastal Mediterranean due to climate changes.
Anthropogenic activities and climate change are the main contributors of
alien species invasions, including harmful algal blooms, mostly phytoplankton
blooms, which have detrimental environmental and socioeconomic impacts.
Their increase in frequency, intensity, and distribution is associated to
eutrophication, habitat modification, and human-mediated introduction of no
indigenous species.They form high-biomass or toxic proliferations of cells or
blooms that modify the aquatic ecosystems fauna and flora as well as humans
being exposed to water-borne toxins or by toxic seafood consumption.Also
associated to the increase of surface water warming anomalies is the growing
frequency of the coalescence of marine snow into the formation of marine
mucilage. These contain a large microbial biodiversity and host pathogenic
species that were absent in surrounding seawater and characterize aquatic
systems with altered environmental conditions. The climate induced
acidification of this sea is also negatively impacting on the coralline algae due
to the solubility of their high-magnesium calcine skeleton.

The Global Environmental Facility (GEF) / World Bank (WB) are the primary sources of funding for the
LME programs, as are appropriations of general tax revenues by coastal governments and contributions
from donors to specific LMEs. These programs are implemented in collaboration with the FAO, UNDP,
UNEP and UNIDO agencies of the United Nations.

4.2 The Inland aquatic ecosystems

The Internal aquatic ecosystems (IAE) wholly contained in a particular country are managed through
national agencies while those that are transboundary are largely governed through regional management
bodies or under agreed regional or subregional protocols. Examples of those managed regionally include

Lake Victoria, managed under the Lake Victoria Basin Commission and Lake Victoria Fisheries Organization;

#! |. Spicer, 2022.
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the Zambezi River Commission; the Lake Tanganyika Authority; the Nile Basin Initiative; the Lake Chad
Commission; and others. Regional bodies were set up to harmonize management measures and regulate
socioeconomic and development activities of member states. These national and regional management
systems for aquatic ecosystems are funded by appropriations of general tax revenues by concerned
governments and contributions from donors to specific water bodies. Most often the management is
carried out with technical assistance and in collaboration with regional economic bodies/centres, and

international development agencies especially those of United Nations agencies.

Examples of the impacts of Climate change by freshwater ecosystems are provided here below:

Niger River Basin (NRB) and These are the two largest river basins in West Africa. They play important roles in the
Volta River Basin (VRB) regional socioeconomic sustainability. Any negative impact of climatic change on the
water systems will take a toll on the livelihoods of the people. The Inner Niger Delta
is home to a million people, including fishers, livestock breeders, and farmers who rely
on the water and soil. Inflows of water to the delta have decreased with climate change
and dam construction has modified the water flow and reduced the inundated areas
thus negatively affecting the livelihood by nomadic fishery and livestock population.There
is less rainfall and less water in the delta, thus a smaller surface area flooded. Drought
intensity and frequency are expected to increase over NRB, and the Middle Sub-basin
is expected to be the most affected in the future, while the Upper Niger is expected
to be the least affected. The VRB spans across Ghana, Burkina Faso Bénin, Cote d'lvoire,
Mali, and Togo.Agriculture accounts for 40% of the basin's economic activity. Researchers
and policymakers have been looking into switching to groundwater or other types of
irrigation as rains become less reliable in a changing climate. Hydroelectric power plants,
on the other hand, are thought to be crucial to sustaining industrial development and
expanding economic opportunities. Climate models predict the temperatures in the Volta
Basin will rise by up to 3.60C over the next century, potentially increasing water loss due
to evaporation.They also predict a 20% decrease in average annual rainfall.Vater flows in
the VRB could fall by 24% by 2050 and by 45% by 2100, depriving the basin of water that
countries rely on to power turbines and feed farms.The dams built to produce electricity
can create problems on the environmental balance of the region if badly managed.
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Congo River Basin (CRB)

This basin spans between Cameroon, the Central African Republic, the Democratic Re-
public of the Congo, the Republic of the Congo, Equatorial Guinea,and Gabon.The region
contains the world's second largest tropical rainforest, as well as rivers, swamps, and
savannas teeming with wildlife.The area is home to thousands of bird species, 700 species
of fish, 400 species of mammal, and 10,000 species of tropical plants, 80 percent of which
are indigenous to the region.The basin stretches from the Atlantic Ocean in the West to
the Nile-Congo watershed in the East, and roughly the same distance from the north to
the interior plateau of Angola, beginning at the Lake Chad watershed and reaching south
to Angola.The CRB has two seasons: rainy season from March to November and dry sea-
son from December to February. The CRB is critical both globally and locally. Throughout
the basin, approximately 75 million people from nearly 150 different ethnic groups live
and rely on the forest for food, fresh water, and shelter. Natural resources found in the
ecosystem include diamonds, gold, cobalt, copper, timber, petroleum, and uranium. How-
ever, the extraction of these resources places enormous strain on the Congo Basin and
its inhabitants. Under high emissions scenarios, average temperatures in the region are
expected to rise by 2.5°C by 2050, rising by 3-5°C by 21002 Furthermore, regions of the
Congo Basin with semi-arid climates are expected to see much higher average tempera-
ture increases than tropical climates.The amounts and distribution of the CRB precipita-
tion are also expected to change. The region's precipitation is expected to increase by
20-30% by 2100. Most of the increase is expected to occur in the central and western
parts of the Basin, with projections in other parts of the region being more uncertain.
Precipitation is also expected to change seasonally as the dry season becomes drier and
the wet season becomes wetter. Furthermore, projections for changes in river discharge
volume due to climate change vary across the Congo Basin region, but they generally
correspond to precipitation projections.Volumes of discharge are expected to increase
during the wet season while decreasing during the dry season.The current and projected
changes in temperature and precipitation will have a significant impact on the livelihoods
of CRB residents. The vast majority of people in this region live off of natural resources
and agricultural cultivation. Erratic and extreme weather events are already posing chal-
lenges to the traditional crop-growing practises of these populations. Many crop produc-
tion factors will change as temperatures rise, including reproductive viability and plant
disease dynamics. Farmers will be more vulnerable to early/late rains and flooding as
seasons become less defined. Given its rich biodiversity, the effects of climate change on
vegetation and soil in the Congo Basin are also a source of concern.According to climate
change simulations and models, the CBR will see an increase in vegetative production on
average as the effects progress through the first half of the twenty-first century.Vegetative
production, on the other hand, is expected to decline as weather becomes more erratic
and temperatures rise. It should be noted that most of the projected increase is due to
higher levels of atmospheric CO2 and the CO2-fertilisation effect. Soil organic matter
is expected to increase in most areas of the Congo Basin due to increased vegetation.
However, increasing temperatures are expected to cause a steep decline in soil organic
matter stocks after 2050. Furthermore, advanced stages of the effects of climate change
on these forests are expected to result in decreased vegetative productivity. The decline
of these critical forests will put pressure on the habitats of local species such as bonobos,
chimps, mountain gorillas, and forest elephants. Overcrowding and a decline in resource
availability will almost certainly be exacerbated as climate change progresses, threatening
the survival of these wild species.

2 UNEP-CMS, 2022
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Great African Lakes (GAL) region

This region includes the Victoria, Tanganyika, Malawi, Turkana, Albert, Kivu, Edward, etc.
lakes. The lakes are spread across ten countries: the Democratic Republic of the Congo,
Burundi, Ethiopia, Kenya, Malawi, Mozambique, Rwanda, Tanzania, Uganda, and Zambia.
These lakes contain approximately 25% of the world's unfrozen freshwater. Temperatures
in the GAL region have already risen as a result of climate change. This has an impact
on lake processes as well as fish yields. As regards to rainfall, taken together, the models
predict more intense wet seasons, increased intensity of high rainfall events, and less
severe droughts®, but significant increases are not expected to occur for several decades.
Significant seasonality changes are evident in model results focused on the Albertine Rift
in the Lake Tanganyika and Malawi / Niassa / Nyasa basins, which project the majority of
the annual rainfall increase to occur as a lengthening of the end-of-year short rains*.The
most recent forecasts are consistent with the multi-model projections elaborated by
the International Panel on Climate Change (IPCC)*: precipitation intensity will increase
as temperatures rise due to the exponential increase in the atmosphere's water vapor
carrying capacity as a function of temperature; and precipitation seasonality will shift,
particularly in the southern basins, with significant increases in late-year rainfall.

Lake Chad Basin (LCB)

This basin coves about 8% of the African continent surface. Its surface has decreased
from 25,000 km2 in 1960 to 4,800 km?2 in 2014.The impact of climate change explains
half of this reduction in surface*. The other half is due to increased use of tributary
inflows into Lake Chad for irrigation and meeting the needs of a constantly growing
population, particularly in Nigeria, Cameroon, and Chad. The multi-ethnic population of
the Lake Chad Basin has grown from |7 million in 2005 to around 38 million today. A
changing climate, specifically more variable rainfall, has caused the lake's water levels to
fluctuate more unpredictably. Future annual rains are projected to increase 2.5%-5% by
2050 according to most climatic projection models. Despite the increase in projected
annual precipitation in the LCB, most models project a decrease of the monsoon season
precipitation?.

Okavango Internal Delta (OID)

This delta, located in Northern Botswana, is one of the world's inland deltas and also one
of the world’s richest biodiversity hotspots with remarkable wetland flora and fauna, has
an estimated surface area of 160 km2.The basin is vulnerable to the effects of climate
change and local development and has seen the active cells shrinking to 90,000 km?2 in the
recent decades®. Simulations of the impact of Climate change predict that the OID will
dry up, resulting in deeper groundwater levels and lower inundation frequencies. These
effects are expected to be far greater than the side effects of economic developments,
as the deforestation along the Okavango river valley that is already increasing the inflow
into the delta, mitigating the local effects of Climate change. The challenge is that the
area covered by vegetation types that require relatively wet conditions is expected to
decrease as hydrology changes due to climate change. Changes in groundwater level
will affect the distribution of ecoregions since the groundwater depth defines vegetation
types; and that the greatest change in vegetation is expected in the delta itself. This is
because logically it is in the delta where the greatest changes in groundwater depth
are projected. As such, a shift from vegetation types that require and tolerate water
to drought-tolerant vegetation types is expected. As there are fewer ecoregions that
prefer dryness to wetness, and that because drought tolerant ecoregions are already
more prevalent in the OID, the drying of the delta will cause significant biodiversity loss®.
Socioeconomically, Climate change is projected to have a probable negative impact on
tourism as well as livelihood opportunities for the people’s residing in the basin while the
prevalence of rain-fed agriculture in most of the region will make its food systems highly
sensitive and vulnerable to the changing rainfall patterns caused by climate change.

4 Shongwe et al,, 201 |

# Seimon and Picton Phillipps, 2012
# IPCC, 2007

# UN Environment Programme

47 Nkiaka et al., 2018

# Burg, 2007

# Burg, 2007
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Nile River Basin (NRB)

The Nile river with its delta and swamp areas is the source of livelihoods to over 300
million people. The negative impact of Climate change on the availability and quality
of water in the NRB is largely recognised®. The flow of the basin is estimated to be
reduced in the coming decades due to the increasing withdrawal of water for irrigation,
evapotranspiration, and declining precipitation in response to effects of climate change®'.
In the Blue Nile, the streamflow is projected to decline after 2050 because of declining
rainfall and increased evaporation. The outflow from Lake Tana is expected to decline
by 2080°2 which in turn reduces the streamflow from the main river as Lake Tana is
the main source of water for the whole basin. Climate change has a significant impact
on the basin's water resources system and hydrology. Extreme hydrological events such
as floods and droughts are projected to be common in the basin on a local and basin
wide scale®. Because all natural and socioeconomic systems rely on water, the effects
of climate change on water resources will be extremely significant®. Climate change
is project to have a direct impact on hydrology of the RNB by altering the pattern and
variation of the hydrologic cycle, resulting in increased and prolonged droughts and
floods. It also has an indirect impact on energy, food, and agricultural production. This
impact may be exacerbated on transboundary rivers such as the Blue Nile River, where
riparian countries are increasingly competing for water. The rainfall in the Nile basin is
projected to become highly seasonal and increasingly erratic while the construction of
new dams is expected to stabilise the water flow and reduce the floods and afflux of lime
on downriver inundated land®.

Other deltas and swamp areas

The deltas are highly vulnerable to the impact of climate change, particularly sea-level
rise and changes in runoff, as well as being subject to stresses imposed by human
modification of catchment and delta plain land use. Most deltas are already undergoing
natural subsidence that results in accelerated rates of relative sea-level rise above the
global average. The effects of water extraction and diversion and declining sediment
inputs due to the entrapment in dams sum to the impact of Climate change in disrupting
the livelihood of the population. For example, the agro-ecological production systems
of the Tana river delta in Kenya have been adapted to its flooding regime with farming,
fishery, and livestock-rearing as the main sources of wealth, each blooming at appropriate
times of the seasonal flooding events. The decrease in water availability due to Climate
change is affecting the agricultural production since the 1990’ . The Senegal River delta
is an example of a low capacity for adaptation efforts. Changes in temperature, relative
humidity, precipitation, and evaporation, combined with the current water resource
allocation pattern to agriculture, have accelerated land degradation and increased water
salinity, thus affecting the access of the population to underground freshwater.

%0 Gebre and Ludwig, 2015

*! McCartney et al, 2013

2 Abdo et al., 2009

*3Taye et al, 2015

54 Mekonnen and Disse, 2018
55 Barhane et al., 2014
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5. Mapping of ongoing initiatives and of ecosystem-based
solutions for mitigating climate change

5.1 Areas of intervention of the ongoing projects

The information gathered on the projects that concern the aquatic marine and freshwater resources in
Africa concern 70 current projects in the African region (see Annex 4).The Southern, Eastern and Western
African regions are those with the highest number of the mapped aquatic ecosystems and biodiversity
projects (over 20 each), followed by Indian Ocean and Northern African region (about 10 each) and
the Central African region scores the lowest number (5 of which only one is not a part of a continental

actions)*®.

Table 2: Marine and freshwater projects in Africa by priority topics

Category Number of projects % inside the OC and
MC groups

ocC MC Total ocC MC Total
Ecosystems and biodiversity 19 32 51 66 78 73
Fishery and aquaculture 19 29 48 66 71 69
Climate change smart, resilient and sustainable solutions 10 ] 21 34 27 30
Policies and governance 20 30 59 69 73 71
Research I 5 6 3 12 9
Freshwater 3 6 9 28 22 24
Total 29 41 70
% 37 63 100 100 100 100

OC = One country. MC = Multi-country. Source: elaboration of the Annex 4 data

The 51 projects that prioritise aquatic ecosystems and biodiversity also address policy and governance
(42 projects or 82%), fishery and aquaculture (30 or 59%), climate change, smart, resilient and sustainable
solutions (14 or 27%), research (5 or 10%), freshwater (9 or 18%); while 20 of these projects (39%) target
one country, 3| are multi-country (61%).The preferred strategy of these project is to jointly address
aquatic ecosystems and biodiversity policies, fishery and aquaculture and governance (24 projects or 47%).
Overall, the mapping of the current projects shows that the aquatic ecosystems and biodiversity is a
central element in the management of the aquatic resource and that it is usually articulated in relation
to its main economic use (fishery and aquaculture) in the frame of systemic approaches that tackle the
policies and governance factors that are critical for its management. The importance of the ecosystem
and biodiversity dimension is crosscutting the sector approach as it is considered a critical element of the

sustainable, resilient and smart use of the aquatic resources.

¢ The EU-funded NaturAfrica programme is replacing the Ecosystémes Forestiers d’Afrique Centrale (ECOFAC, 1992-2022) programme.
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Table 3: Marine and freshwater ecosystem and biodiversity projects in Africa by priority topics

Category Number of projects % inside the OC and
MC groups

oC MC Total oC MC Total
Fishery and aquaculture I 19 30 55 6l 59
Climate change smart, resilient and sustainable solutions 7 7 14 35 23 27
Policies and governance 18 24 42 90 77 82
Research I 4 5 5 13 10
Freshwater 3 6 9 I5 19 18
Total 20 31 51
% 39 6l 100 100 100 100

OC = One country. MC = Multi-country. Source: elaboration of the Annex 4 data

A further important element of the mapping concern the prevailing multi-country dimension of the
identified project. Of course, this also depends on the sources examined as the recording / indexing of
the national and especially sub-national projects is less systematic in the examined bibliography, that is
mostly covering internationally funded actions. Notwithstanding such bias, it can be considered that the
negotiation between the funding institutions and African countries is strongly influenced by the concerns
on the degradation of the aquatic ecosystems and biodiversity. At the same time, the commitment to
research and to developing and adopting innovative solutions is less relevant, a fact that show that most
initiatives represent the initial stages of a behavioural change that is at odds in developing and adopting
new approaches, knowledge and tools. The projects that concern the freshwater aquatic resource are
well represented in the current projects concerning ecosystems and biodiversity, as such or as part of
the broader scope of the whole aquatic resource. Overall, the mapping exercise reveals that all African
countries are individually or as part of multi-country interventions addressing the critical issue of the
conservation, sustainable use and equitable access to the aquatic resources.A more in-depth analysis of the
identified project shows that most of them link the aquatic ecosystems and biodiversity management to
the socio-economic welfare the life of the local population by proposing the sustainable exploitation of the
coastal, marine and freshwater resources as an approach to diversify the sources of revenues and ensure

the delivery of environmental services.

The widespread concern for the strengthening of policies, regulations and governance of the ecosystems
confirms that the proposed solutions are framed in broader visions linked to the spatial planning,preservation
of the fishery and aquaculture production potential and socio-economic development trends. The global
nature of some of these initiatives shows that international donors are concerned about the contribution
of Africa to the management of the aquatic ecosystems and biodiversity worldwide. The overall picture
emerging from the mapping is of the search for solutions to the socio-economic development of the
population depending on the aquatic resource for its livelihood that are rooted on its conservation and
that try to ensure its compatibility with that of the broader context — the interests of external actors for

whom the aquatic resource is not a vital element and that are less concerned with its spoiling -.
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5.2  Complementarities and gaps at the national and regional level

The fields of action of the regional and national interventions identified are quite similar. The major
differences concern the prevalence of research projects that concern aquatic ecosystems and biodiversity
and the larger role played by the promotion of sustainable, resilient and smart solutions in the actions
concerning only one country. It should be noted that different kinds of multi-country interventions are
being implemented. Some concern regional or continental groups of states, but there are also numerous
actions targeting the peculiar problems of small groups of countries, as those related to the Large marine
ecosystems or that share interconnected coastal ecosystems (marine and freshwater alike). The multi-
country projects include mechanisms that relate the national to the regional strategies and interventions.
In practice, they adopt multi-level approaches that are make possible the sharing of experience and
customisation of solutions. Indeed, a gap felt by most stakeholders concern the gaps in knowledge on the

aquatic ecosystems and biodiversity.

Many development projects are designed on the basis of a circumscribed study or general fact-finding that
is expected to be completed or refined during the implementation. indeed, such data are appropriate to
perform short term interventions but lack the detail and reliability needed to frame long term solutions.
Another critical element emerging from the mapping is that projects that are complementary are seldom
connected. Thus, they often address the same problems at different scale or in different countries and
sub-regions, without make use of the reciprocal experience or without joining forces to converge in the
achievement of the common goals or in the assistance to the same beneficiaries. This situation is made
clear by the existence of sub-regional initiatives that mostly concern the same countries and deal with
the same topics and that have minimal operational connections. Such weakness is reflected in the fact
that most current projects include a component on policies and governance that overlap in filling such
structural gaps.Thus, the mapping exercise has identified as main gaps spotted at the regional and national
level: the insufficient development of new knowledge, the weak linkages among initiatives with overlapping
scope and the difficulty to transform the experience of previous initiatives in solutions that are customised

to the exigencies of the people whose livelihood depends on the aquatic ecosystems and biodiversity.

These weaknesses have produced the concentration of projects in fields that are preliminary to the
development and adaptation of sustainable, resilient and smart solutions for the preservation, sustainable
use and equitable access to the aquatic ecosystems and biodiversity. At the same time, the numerous
regional and subregional projects show the growing consciousness of the stakeholders for the need to
join forces in addressing the challenges that face the management of the African aquatic resources. While
many ongoing initiatives produce new knowledge and skills, these are tested at small scale in absence of
structured dissemination approach to make the best use of the scarce resources devoted to knowledge

management.
5.3 National climate adaptation plans

The African governments have elaborated and adopted national adaptation strategies and plans to contain

the impact of Climate change on their environment, society and economy. For example, the Egyptian
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National Adaptation Strategy (201 1) aims to increase this country flexibility in dealing with the impact of
Climate change.This plan expects to raise climate finance through multilateral, bilateral, public, and private
initiatives that supplement the locally raised resources. Benin is drafting the National adaptation plan that
prioritises the build-up of the institutional capacities to integrate Climate change adaptation into the main
fields of the national development strategy. For example, the Mozambique National adaptation plan focuses
on the strengthening of the early warning systems and the capacity to prepare and respond to climate
risks; improving capacity for integrated water resources management including building climate resilient
hydraulic infrastructures; increasing the effectiveness of land use and spatial planning for the protection of
floodplains, coastal and other areas vulnerable to floods; increasing the resilience of agriculture, livestock

and fisheries; and increasing the adaptive capacity of the most vulnerable groups.

The national adaptation plans tackle the conservation, sustainable use and equitable access to the aquatic
ecosystems and biodiversity services but usually their implementation is challenged by the existence of
weak capacities and financial resources to implement them as well as the lack of engagement of the
population (primary producers) and limited inclusion of vulnerable people. Thus, the protection of the
marine and freshwater ecosystems and biodiversity is usually operationalised in the mandate of the marine

conventions and basin authorities mentioned above.
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6. Mechanisms for integrating and enhancing ecosystem-
based solutions

The key synergic mechanisms for the mitigation of and adaptation to the impact of Climate change on

aquatic ecosystems and biodiversity are presented here below:

Mitigation mechanisms. While it has been argued that fisheries are not a suitable focus for mitigation
because they emit a small fraction of anthropogenic CO2 output, there are opportunities to reduce the
sources of emissions, which when combined with the enhancement of carbon sinks such as mangroves,
could make the sector’s contribution to mitigation efforts significant. Payment for ecosystem services such
as carbon credits for mangrove conservation could benefit fisherfolk livelihoods while also promoting
ecosystem restoration and conservation.The enhancement of the natural resources and ecological services
of the aquatic ecosystems makes possible the adoption of mitigation measures in fish farming systems
through the improvement of stocking density to make the best use of the natural trophic resources and
the creation of economic linkages with agricultural production aimed at the intensification and sustainable

use of biodiversity and other natural resources.

Adaptation mechanisms. Interventions in this field are very diversified. They include adaptation planning,

community-based management, adaptive management, and government support.

Adaptation planning considers the different aspects of and expectation from the water and other
natural resource management in their management. The innovative approach of Coastal spatcial planning,
incorporating participatory modalities, is intended to represent the interests of the coastal population living
of the aquatic resources with those of other socio-economic sectors. This approach builds the capacities
of the local stakeholders to ensure their participation to coordination, planning, monitoring activities. It
the adoption of digital technologies to integrate information from several sources such as reporting from

fishers, censuses, satellite and aerial imagery, that require the partnership of public and private entities.

Community based management or adaptation reduces the effects of Climate change impacts on the
coastal populations’ livelihoods such as ocean acidification, more frequent and intense precipitation floods,
droughts, and sea-level rise®’ . During extreme events, a lack of social cohesion and community ties, as well
as disaster awareness, can result in the loss and damage of material assets such as boats and dwellings.
Investing in social relationships and communities for support during difficult times, as well as building social
relations and networks to increase cooperation, sharing of ideas, and technological innovation, can increase
the adaptive capacity of fisherfolk households. Adaptation is embedded in complex social and cultural
contexts. This emphasizes the importance of understanding how social capital shapes the adaptive capacity
of fishers in order to design appropriate adaptation strategies. Gender equality plays an important role in
adaptation as women are especially active in the post-catchment activities from processing to storage and
trade and have a strong influence on the behavioural change that ensures the adaptation and adoption of

innovation.

%7 Bunting et al. 2017
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Adaptive management is made of a broad range of activities that improve the efficiency of the use of
the aquatic ecosystems and biodiversity. The capacity to quickly adapt to changing natural capital through
new harvesting techniques and tools plays a role in the evolution of aquatic systems-dependent livelihoods.
Individuals, families, and communities benefit from education and skills development to the delivery of
technical assistance services®®. External services can play an important role in this area. Private or public
insurance schemes could be put into place to avoid livelihood disruption arising from limited access to
credit and loans to re-build the asset base in the aftermath of climatic disturbances. Diversification through
occupational multiplicity reduces risk and cope with future uncertainty. The inability of fishing households
to adapt to environmental change is linked not only to poverty, but also to the specialization trap, in which
fishers rely primarily on one species or activity. Improving fisherfolk resilience through existing livelihood
strategies and enabling diverse and flexible fisheries addresses the impacts of Climate change by diversifying

fisheries thus reducing their vulnerability to extreme events.

Government support fosters the sustainability of socio-ecological systems that provide the environmental
services supporting resilient livelihoods.The enhancement of resilient fisheries can absorb disturbances and
reorganize after the perturbation.While some specific investments are required (e.g., risk reduction and
transfer initiatives such as early warning systems, storm shelters, managed retreat, and insurance), adapting
to climate change becomes a matter of addressing the fundamental problems of fisheries management and
the underlying factors that cause vulnerability. Policies and regulatory measures that reduce fishing effort,
overcapacity, and promote sector sustainability make fisheries and aquaculture-based livelihoods more
resilient in face of climate change impacts, while policies that increase sector fuel efficiency will contribute
to global climate change mitigation efforts. Funding of these actions should be done by progressively
shifting to the mobilisation of financial instruments tailored for the exigencies of the artisanal producers

(e.g., microfinance schemes, community banking) to ensure the sustainability of Government support.

Surveillance of marine and freshwater resources.Technologies are now available to perform the remote
surveillance of the fishing and protected areas. Progress in their adoption faces the problem that the staff
of most agencies in charge of repression are not acquainted with the practices and infractions spotted by
environmental and economic surveillance bodies. Such situation limits the opportunities of collaboration
among these organisations and among different countries. Such lack of understanding along with the
scarcity of resources are big hurdles to the effective use of promissory technologies as the use of tele-
detection / remote sensing devices and involvement of the local communities in the surveillance of the

aquatic resources.

Transboundary aquatic ecosystems regulations and indicators.African states have established bilateral
and multilateral agreements to join forces and coordinate their action in the management of the shared
transboundary aquatic ecosystems. Basin management authorities and marine conventions of countries
that share the inland or sea water resource have been established but they have little influence on the

enforcement of regulations on fisheries or ecosystem conservation due their limited mandate and lack

%8 Higher educational attainment may allow fishermen to make a broader range of decisions, such as engaging in safe construction practices and assessing potential risk,
resulting in fewer deaths when an extreme event occurs. Increasing access to climate information and forecasting with early warning systems reduce the fishing sector’s
vulnerability as an anticipatory adaptive measure. Recognizing and utilizing traditional knowledge for the development of adaptation strategies is also an important
determinant of communities’ ability to respond to the impacts of climate variability and change, for example, by providing additional forecasting abilities and observing local
environmental changes.
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of resources but also to the absence of a common appreciation of the issues they deal with.The planning
and coordination of common or harmonised actions often depends on the lack of compatibility of the
indicators used to monitor the aquatic resource. Statistics on aquatic marine ecosystems are a relatively
new tool and are calculated on the basis of collection and measurement method that are not statistically
compatible. These synergic mechanisms that can play an important role in the mitigation of and adaptation
to establishing and enforcing regulations on the management of the aquatic ecosystems and biodiversity
provided their actions are based on a reliable and mutually agreed knowledge basis, typically compatible

national statistics.

/. Mitigation of and adaptation to Climate change in
marine and freshwater aquatic ecosystems in Africa

The analysis of the impact of Climate change, ongoing initiatives and best practices on the aquatic ecosystems
and biodiversity in Africa shows that a growing number of actions is being tested and knowledge produced
with the ais of improving their conservation, sustainable use and equitable access to their services.A cross-
cutting gap of the current initiatives concern the knowledge on the aquatic ecosystem dynamics, their
interaction with the anthropic factor and replicability of best practices.The elaboration of an action at the
African level should adopt the subsidiary principle by complementing ongoing initiatives and concentrating
the resources where they make a difference thus filling in gaps instead of repeating ongoing experiences.
The following sections present the key elements that should be considered in framing a continental initiative

based on these assumptions.
/.1  Knowledge management

The incorporation of natural capital and ecosystem services into national planning processes and
decision-making, especially in the face of climate change should be achieved by raising awareness of their
interdependence with human well-being, by advancing the interdisciplinary approach of the ecosystem
studies and by making available their outputs for decision making. This knowledge management approach

should include:

Establishing the evidence about the modalities in which the aquatic ecosystems and biodiversity contribute to the livelihoods
well-being of specific groups of people (knowledge base).

Raising of the awareness of policy makers, businesses and civil society on how to integrate such practices and tools into
concrete action plans (advocacy).

Elaborating cost recovery mechanisms that link the mitigation and adaptation measures to the creation of the economic
resources that ensure their continuation and expansion.

Calculating the comparative advantages of different modalities of payment for accessing to the ecosystem services.

Exchanging experiences that involve a growing number of people in the awareness about and implementation of such mitigation
and adaptation measures.

Due to the limited resources available for research and development of innovative solutions, the sub-regional
organisations in charge of the LME and IAE can play an important role in testing and disseminating the
outputs of research in their areas of reach, thus prompting the partnerships and exchanges of experience

that make possible the expansion and replication of the best practices.
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/.2 Mitigation measures

The mitigation of the impact of Climate change on the aquatic ecosystems, biodiversity and equitable
access to their services has to engage the African stakeholders whose livelihoods are directly and indirectly
linked to such resources. Linkages with external initiatives are essential because the African countries
contribution to Climate change is marginal with respect to that of other continents. Thus, mitigation
measures should leverage the provisions of the Multinational environmental and economic agreements by

advocating the reduction of the harmful effects of external actors on the African seawaters.

Local mitigation measures are especially related to the improvement of the efficiency of fishery and
aquaculture production and protection of the aquatic ecosystems and biodiversity. Here below we present
specific and systemic mitigation actions that have been tested in aquatic resources projects in the frame of

the circular economy and short value chain production:

Ecological intensification of fishing areas, e.g., by net fencing of aquaculture production areas

Poli-culture, e.g., coexistence of aquatic species and / or agricultural crops

Short value chain, e.g., by recycling fishery and agriculture residues and by products to produce fish stock feed for aquaculture

Adoption of energy efficient technologies to contain the extraction of mangroves and other coastal

species wood (e.g., for fish drying):

Fish drying on racks

Solar water pumps and cooling systems

On-site water storage and logistic facilities

Fishery boat repair and parking

Protection of aquaculture pond and cages

Recycling of fish-stock and agricultural waste to produce energy

Increasing carbon sinks through reducing the global energy use and developing low or no-carbon fuel and sequestering
emissions in aquatic ecosystems. The action of the population of the inland and coastal wetlands ecosystems is especially
critical to the success of these processes as well as the fishery production in the LMEs high seas

The adoption of these mitigation measures improves the rentability of the local livelihoods thus enticing
the fishers and farmers commitment to the preservation of aquatic ecosystems and biodiversity and
reducing the CO?2 footprint of their economy.The preservation of the aquatic ecosystems and efficient use
of their resources associated to ecological intensive productions is also ensuring the maintenance of their

CO2 sinking capacities of these habitats.

Coastal spatial planning is especially indicated for engaging local communities in the conservation of
the mangroves, vegetation covered zones and coral reefs increase the CO?2 sinking capacities of these
multifunctional natural habitats and provides the ideal conditions for pilot mitigation initiatives. The
improvement of the physical and biological factors that contribute to their health and expansion directly
impact on the reduction of CO2 emissions and its sequestration. The engagement of local stakeholders
in environmental protection and makes possible the adoption of eco-friendly practices by the artisanal
fishers and smallholder farmers of the coastal communities. Positive results in this field is also important as
it creates the condition for the local participation to the elaboration of sustainable development policies,

strategies and plans at the national level.
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Protected and fishing areas surveillance in the territorial waters. The more important contribution
of the African aquatic ecosystems to the mitigation of Climate change concern the conservation of their
CO2 sinking capacities. The protection of the ecosystems and biodiversity of the national waters and
coastal areas opportunistically exploitation by external economic actors requires that the mitigation and
adaptation measures be associated to the strengthening of the surveillance of protected and fishing areas
in the national waters.This can be performed through the strengthening of the sub-regional capacities of
monitoring the relevant areas (protected areas, local fishing reserves, ecosystems sensitive to pollution).

Complementary approaches include:

The development and adoption of sub-regional surveillance mechanisms based on digital technologies, as in the case of the
overlapping of the signals emitted by commercial boats transponders (expected access to protected areas and reserved fishing
areas) with the situation revealed by satellite images (real access to the sensitive areas) to facilitate targeted interventions by
the relevant authorities. The effective use of such information requires the collaboration with local enforcement agencies and
international agreements

The raising of awareness on the topics of common interest for the African countries to make them cooperative and proactive
in advocating for the continent aquatic ecosystems and biodiversity in the multi-country environmental and economic
agreements. By raising the awareness on the linkages between mitigation and adaptation measures it is possible to engage the
coastal population support to the negotiations on the targets of the indicators of the international and maritime conferences

The sharing of successful experiences and building of capacities of enforcement agencies on harmful practices and infractions,
to create the conditions for their collaboration with environmental agencies

The strengthening of regional collaboration for the surveillance of the marine and freshwater resources

The success of these action requires that the setup of cost recovery mechanisms that ensure the exploitation
of the production gains to fund the mitigation measures. In practice, these actions should include the

elaboration of business plans that ensure their reinvestment to their benefits to keep them going.
/.3 Adaptation measures

7.3.1 Fishery
The key mechanisms and actions that can contribute to the adaptation of the fishery production to the

impact of Climate change are listed here below.

Marine and coastal environmental management.With most of coastal and marine ecosystems — such as
mangroves, seagrasses, and tidal marshes having higher carbon stocking capacity than other ecosystems like
tropical forests, there is need to mobilize all stakeholders, especially the attendant or affected communities,
in the conservation and management of the marine and coastal environments in different countries with

appropriate financing and policy support from the respective governments and development partners.

Inland and coastal wetlands restoration and protection.There is need to rehabilitate the inland and
coastal wetlands as key areas of GHG emission, sequestration and tampering of climate change impacts
such as flooding and prolonged or frequent droughts, as well as acting as buffer zones against other non-

climatic stressors especially pollution.

Maintenance of free-flowing rivers. A free-flowing river is a large river that has not been dammed. It
flows undisturbed from its source to the confluence with another large river or to the sea.Today there

are very few large rivers that remain dam-free, or free-flowing in Africa. Free-flowing rivers are rare

34 | African Union - Inter-African Bureau for Animal Resources



features although an important part of the natural heritage. They offer considerable social, economic and
conservation value, supporting the livelihoods of people in the catchment. Poor rural populations with

close livelihood links to the river are likely to be impacted most and benefit least from dams.

Protection and maintenance of deltas and estuaries.The flow of fresh water to estuaries and the sea
supports important ecological processes that keep our marine resources healthy. Healthy marine and
coastal ecosystems support commercial and recreational fish stocks while also providing food for poor
coastal communities that rely solely on marine resources for survival. Most estuaries require a certain
amount of water to scour the mouth; without this scouring effect, sediments build up at the mouth,
increasing the risk of back-flooding during storms. Artificial breaching of an estuary mouth to reduce this
risk is costly and harmful to estuarine ecosystems. This is why running water into the sea should not be

considered waste.

Sustenance of groundwater linkage to river flows. Groundwater sustains river flows particularly in dry

seasons and plays major role in containing the negative effects of climate change.

The adoption of the adaptation measures should be preceded by the raising of awareness of the fishery
and aquaculture entrepreneurs and their partners and accompanied by capacity building events. Promising
solutions for the adaptation to impact of Climate change on aquatic animal geographic distributional

change, productivity change and species composition, include:

Changing the timing and areas of fishing and / or adopting variable catches strategies

Closing fishery during climate-driven events to support resistance and recovery

Relocating landing and processing practices

Relocating fish species to compensate for changes in productivity

Enhancing fishing and protected areas monitoring through community-based approaches

Establishing early warning systems to master climatic events

Ensuring the participation of artisanal fishers and coastal communities to the monitoring of fishery and aquatic ecosystems

Developing insurance schemes that protect fishers against loss and damage after climate events or due to forced practice
changes or exit from the industry

The Annex 5 provides more details on these measures. They have been originally designed to act at the
large scale. The coastal communities and artisanal fishers®® face operational challenges to adapt to the
impact of Climate change that often put them out of business as most of them do not live only of fishery
activities and are very sensitive to cost-opportunity calculation.Thus, these measures have to be tested in

different ecosystems through the approach presented in section 7.5.

7.3.2 Aquaculture

Water availability is the key point in solving the climate change stress for aquaculture and any effort to
provide quality and quantity of water is important for the fish farm. Efforts aimed at circumvention of these
socio-economic and technical bottlenecks is often a complex task. The recirculation aquaculture system

and aquaponics techniques save water but in Africa face the great challenges due to the dependence on

*? Artisanal fishers include: the small canoe, the sail canoe, the small canoe with engine, the walking fishermen, the collectors, the recreational fishermen that anyway integrate
their diet with their catches. Their value chains could be very simple as they produce their simple long line and net and the material are available along the fishery areas
marine and inland. Some of their catches are auto consumed and sold as fresh and if there is a marketing problem they dry/salt/smoke their catches.
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external sources of technology and cost of energy.As in the case of fisheries, the small scale aquaculturists
adapt to Climate change by diversifying their livelihoods (crops, livestock, off-farm and not-farm activities).
The large scale,commercial companies are well organized and access to human and financial resources that
small producers lack.Thus, the former can be elastic in stopping and resuming production while the latter
can be obliged to stop activities and change occupation. Such practical constraints have to be considered
in testing innovation with artisanal fishers as they impact on the sustainability of innovation. A mechanism
promoting the testing and exchange of experiences between different countries and ecosystems will make

possible to multiply the effects of successful solutions (see section 7.5).

Environmental and socio-economic constraints are especially important in orientating aquaculture, as in the
case of artisanal aquaculturalists that should maximise the use of the locally available resources and limit
the delocalisation of production to contain energy costs. The commercial producers’ access to technology,
equipment and operate scale economies that reduce the impact of such factors on the e energy costs.
Indeed, they can source external production inputs and establish their farms where these are available,
instead of opting for nature-based solutions. In their case, the enforcement of environmental regulations
is essential to ensure the adoption of climate mitigation measures. In such case, the regulatory measures
alone could be inadequate to achieve the intended impact as enforcement capacities are often scarce in
Africa.The same problem is experienced in relation to the opportunity to prevent the regulatory measures

through the transboundary delocalisation of part of the aquaculture production.

Most African countries are unable to enforce the provision of international environmental conventions
in this field. Joint actions, regional and sub-regional conventions are expected to fill in the weaknesses of
the national actions. Inside each country, a mix of incentives and checks has to be established to change
consolidated positions and preferences that makes the whole community or country to pay the frays of
individual decisions. These policies have notably to remove the macro-economic constraints (as de facto
monopolies) that prevent these producers from adopting environmentally friendly practices to adapt to

the impact of Climate change.These practices include:

Improving water economy and quality management, pond perimeter trenching and netting, changing the time of the first
stocking / breeding, rack drying and other smart production practices

Selecting and introducing less vulnerable or more resilient species.

Changing stocking time and diversify livelihoods

Developing communication networks and social group’s membership to foster exchanges of information and experiences

Rehabilitating mangroves and expanding climate resilient species (e.g., coconut tree)

Promoting gender equality and women participation to the aquaculture value chain governance. It is remarkable the fact that
in many fishers’ communities, women are active in the post-extraction activities (processing, storage, trade) and that their
influence on the decisions and practices of fishermen is underestimated in many development projects®

Using local by products for producing aquaculture feed, including green water practices and rice cum fish farming system

¢0The shift from subsistence to market-oriented production creates the opportunity for a more active role of women in the governance of the fishery and aquaculture value
chains.
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7.4 Protection of aquatic ecosystem and biodiversity
Priorities for the protection of aquatic ecosystem and biodiversity should include:

Freshwater resources protection. Improved demand management, particularly in agriculture, combined
with a careful review of urbanization rates and urban planning make sense for both managing the current
water crisis and preparing for future increased competition for freshwater. In a drying scenario, the
development of new water sources, including the careful and considered use of aquifers and desalination,
appears to be prudent.To ensure the sustainability of wetland and river ecosystems, a strong emphasis on

ecological reserve protection should be emphasized.

Wetlands and coastal zones protection. Protecting the ecological water reserves for estuaries, and
protecting wetlands, will be critical for mitigating the impact of climate change on aquatic ecosystems.This
should include regular monitoring and assessment of key sites and assessment of any planned developments
in and around such sites.

Strategic priority actions are listed here below.

Marine ecosystems restoration (mangroves, seagrass, etc.):

Review, improve, or create legal, policy, and financial frameworks for aquatic ecosystem restoration. This may include, as
appropriate, laws, regulations, policies, and other requirements for protecting and restoring habitats, as well as improving
ecosystem functions. It may be necessary to keep a certain proportion of land, coast, or sea in its natural state

Recognise local and indigenous people’s livelihoods rights and land tenure protection

Strengthen formal and informal education and vocational training systems at all levels by including freshwater, inland and
coastal wetlands, and marine ecosystem restoration content, and raise awareness about the benefits of aquatic ecosystem
restoration for the economy and societal well-being, including through the dissemination of scientifically sound information

Review, improve, or establish terrestrial and marine spatial planning processes and zoning activities at the local, national,
regional, and continental levels as part of integrated aquatic ecosystem management

Review, improve, or create targets, policies, and strategies for aquatic ecosystem restoration. These activities are typically
reflected in national biodiversity strategies and action plans, as well as national plans for sustainable development, climate
change mitigation and adaptation, and water resources management. Setting goals can demonstrate political commitment
while also increasing public awareness, support, and engagement. Existing targets established under other relevant processes
may also be considered

Create accounting processes that consider the values of natural and semi-natural freshwater and inland and coastal wetlands
aquatic ecosystems, and marine ecosystems as well as the functions and services they provide

Encourage economic and financial incentives and eliminate, phase out, or reform incentives that are harmful to aquatic
biodiversity in order to reduce the drivers of aquatic ecosystem loss and degradation and to foster aquatic ecosystem
restoration, including through sustainable productive activities

Make resource mobilization plans. Create a framework for mobilizing resources to support ecosystem restoration from
national, bilateral, and multilateral sources, such as the Global Environment Facility, by leveraging national budgets, donors,
and partners, including the private sector, indigenous peoples and local communities, and non-governmental organizations, to
implement action plans and fill gaps identified in step A assessments. Public funds and instruments, for example, risk guarantees,
payment for ecosystem services, green bonds, and other innovative financial approaches can be used to leverage private
funding

Promote and support capacity-building, training, and technology transfer for aquatic ecosystem restoration planning,
implementation, and monitoring to improve the effectiveness of restoration programs
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Conservation of coral reefs:

Produce digital maps of all coral reefs that address locally identified conservation and management needs.

Identify and regularly monitor reef habitats of high value and reefs in the vicinity of offshore cays and banks.

Comprehensive report and a scorecard on reef health is to be produced every five years.

Develop a resilience/ coral bleaching monitoring and response plan.

Economic valuations of coral reef ecosystems.

Site specific socioeconomic studies in order to resolve user conflicts.

Evaluating examples of best practices and lessons.

Adopt and draw a co-management plan of action for restoration of coral reefs, coral rich countries.

Biodiversity surveillance. Regular and periodic monitoring of aquatic biodiversity in both marine and
freshwater ecosystems is important in guiding development of requisite policies to mitigate climate
change impacts. Selected hotspots and key ecological and economic areas should serve as indicators.The
monitoring of invasive and alien species in and around water bodies makes possible to control the impacts

on the ecological health and long-term survival of indigenous ecosystems and biodiversity.

The monitoring of flagship indicator species and populations will be critical for improving understanding of
species responses to climate variability and change, as well as detecting emerging signs of impacts. Careful
assessment of the protected area system and expansion where possible, combined with reduction of
other human-induced stresses on ecosystems and involvement of commercial land managers in reducing
impacts, will increase the adaptive capacity of natural landscapes and ecosystems. In extreme cases, ex situ
conservation or transfer of key threatened species to new wild locations may be required, possibly guided

by focused monitoring programs.

These key strategic actions should be prioritized in the surveillance of aquatic biodiversity:

Fisheries. Increase the coverage and enforcement of Marine Protected Areas

Alien invasive species. Enhance protection against marine invasive species

Pollution. Intensify surveillance of dredging activities and enhance preparedness for marine oil spills

Tourism. Conduct carrying capacity assessment of sensitive ecosystems such as coral reefs, rivers, mangroves, forests and
other sensitive natural ecosystems

Fisheries and aquaculture management. Promising responses to the impact of Climate change can be

anticipatory or reactive. Key solutions include:

Management approaches and policies that build the livelihood asset base, reducing vulnerability to multiple stressors, including
climate change

Understanding of current response mechanisms to climate variability and other shocks in order to inform planned adaptation

Recognition of the opportunities that climate change could bring to the sector

Adaptive strategies designed with a multi-sector perspective

Recognition of fisheries potential contribution to mitigation efforts

38 | African Union - Inter-African Bureau for Animal Resources



Livelihoods preservation. Climate extremes affect all aspects of society, but the poor communities living
in low-cost housing are likely to be disproportionately affected by any increase in the frequency of extreme
climate events such as floods and heat waves. The projected increase in the frequency of extreme events
will be exacerbated by the vulnerability of communities with limited resources to avoid or adapt to the
consequences. Climate change has an impact on people’s livelihoods across the economic spectrum, but
not everyone feels the same way, so it is critical to identify and address the needs of the most vulnerable.
An assessment of livelihoods underpinned by threatened aquatic ecosystems will be crucial in developing
and implementation of appropriate policies to improve their adaptive capacity. Improved housing and
physical infrastructure in informal settlements, electrification and improved public transport in urban areas
close to aquatic ecosystems will reduce vulnerability to extreme climate events of those living in close

proximity, especially the poor.

Coastal spatial planning.This approach is intended to leverage the contribution of the local communities
in the protection of ecosystems. Its implementation requires some caveats as the behaviour of the external
stakeholders of the coastal ecosystems is less predictable as their livelihoods are not univocally linked
to the ecosystems and they have the capacities and resources to bypass environmental regulations. The
local dwellers’ commitment to coastal spatial planning can face limitation in relation to the adoption of
technologies as digital apps to communicate catches, etc. (e.g., risks incurred in carrying digital equipment
in small boats and lack of WiFi connection in extraction areas) and reliability of the data transmitted
to the entities in charge of monitoring the protected areas. Artisanal fishers balance the advantages of
alternative livelihoods in making their economic choices as they are not bound to practice fishery only.
For such reasons, the reliability of their reporting, etc. should be the object of quality control. Continuous
improvement in the delivery of the ecosystem services of the protected areas to produce concrete
economic results for the local dwellers is essential for their engagement in the protection of the natural

resources of the coastal areas.

Harmonisation of the indicators on aquatic ecosystems.The national statistical systems should develop
compatible sets of indicators to support the implementation of the bilateral, sub-regional and regional
agreements and conventions that concern the aquatic ecosystems surveillance and sustainable management.
This action can exploit the experience of the AU statistical services in promoting the collaboration of the
Member states in developing compatible statistics. The statistical officers in charge of these indicators
have to be convened to discuss the information gaps and methods to develop compatible indicators for
monitoring the aquatic ecosystems and biodiversity. Such initiative can be articulated through the inland
basin authorities and LME conventions and at the continental level to facilitate the dialogue and integration

of compatible indicators.
7.5. Mainstreaming policies on mitigation measures

The analysis of the ongoing projects shows that African countries are piloting joint actions for the integrated
development of coastal areas through the participation of women, youth, minorities and vulnerable groups,
e.g., by adopting the Coastal special planning approach. Gender equality is an explicit objective of the ABES

whose thematic area Fisheries, aquaculture, conservation and aquatic ecosystems includes the objective:
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Empower women and youth in fisheries and aquaculture in order to take full advantage for blue growth.
Gender is especially important because women are indispensable although not often recognised actors of
the fishery and aquaculture value chains, being in charge of post-catchment storage, processing and trade,
and strongly influence the production choices although they not always harvest the economic fruits of their
contribution. The benefits produced by such actions for the people depending on the aquatic ecosystems
and biodiversity for their living strengthen the fishers’ community support to the objectives and priorities
of the PFRS and ABES in relation to the mitigation of the impact of Climate change. The AU-IBAR can
contribute to such process by mobilising the technical resources and by promoting the consultations
and supporting the coordination of initiatives that multiply the results of pilot action across Africa thus

prompting the mobilisation of the resources needed to advance in this field at the continental level.

The role that AU-IBAR can play in catalysing the action of the African institutions in this field is especially
relevant because the Regional economic communities and conventions and the national decision makers
are little aware of the solutions that have been successfully tested in other countries and sub-regions.
The AU-IBAR can provide the knowledge and expertise that they need to produce and disseminate best
practices whose concrete benefits will stimulate the African institutions in replicating them and commit to

joint actions to systematically exploit such breakthrough.

The identification of fields for the concentration of resources and production of early successes are
expected to catalyse the interest of decision makers and multiply the mobilisation of resources where they
make the difference, thus prompting multiplication effects locally and across the continent. The success
of this approach depends on AU-IBAR collaboration with regional and subregional organisations that
understand the context and are acquainted with national actors in order to test and disseminate the
knowledge generated locally across the region. The production of positive results at a larger scale is
expected to strengthen the engagement of the policy makers to mainstreaming the objectives and priorities
of the PFRS and ABES in their countries. By supporting such process from behind, AU-IBAR also positively
contributes to the dialogue and mutual understanding required to push the AU agenda at international
level, e.g., in the negotiation and implementation of international agreements as the SDG, multinational

environmental agreements and maritime conventions as well as of inter-African transboundary initiatives.
/.6  Strategic priority actions

The testing of mitigation actions should prioritize the establishment of intervention mechanisms that
concentrate resources on pilot actions that can be replicated, in order to produce systemic effects. The
topics object of such action should be identified by their direct beneficiaries to produce concrete results.
The following strategic priority actions should be considered to mainstream the PFRS objectives and ABES

priorities in Africa.

* Knowledge-based solutions: strengthening the value chain of aquatic ecosystems and biodiversity
innovation and dissemination of its results. The objective is to promote knowledge-based solutions
resulting from the linkage of research to the exigencies of the users of innovation in Climate change

mitigation. They include:
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The contribution of the civil society to the orientation of research and creation of knowledge on the resilience of aquatic
ecosystems to the impact of Climate change

The creation and dissemination of knowledge on the factors that contribute to the mitigation, adaptation and resilience to
Climate change

* Development perspective: establishment of linkages between the conservation of hotspot of aquatic
ecosystems and biodiversity to socio-economic development.The objective is to strengthen and expand

the consensus on the objectives and priorities of mitigation and adaptation policies. They include:

The adoption of circular economy short value chain solutions that enhance the sinking and reduce the emission of CO2 and
other GHGs

The adaptation of economic activities to the changes in the biology of the aquatic organisms (reproduction areas and seasons,
migration patterns, etc.)

The intensification of aquaculture production to reduce the extent of the fishery extraction areas

The elaboration of cost-recovery mechanisms that ensure the delivery of environmental services in a sustainable, inclusive
and resilient way

The participation of the stakeholders of the aquatic ecosystems and biodiversity in their surveillance and their contribution
to the elaboration of mitigation and adaptation policies and national plans

/.7 Intervention mechanisms

The collaboration of and exchange of information among ongoing initiatives that deal with the local
stakeholders of the aquatic ecosystems and biodiversity ensures that the strategic priority actions be
customized to the local context and exigencies of the local stakeholders. The following interventions
mechanisms should be considered in the design of regional initiatives that contribute to the achievement

of the PFRS objectives and ABES priorities.

* Networking approach: exploitation of the knowledge management capacities of regional, sub-regional

and national organisations. The objective is to test and disseminate best practices across the continent.

It should focus on:

The exploitation of the existing multi-level dialogue tools by prioritizing synergies in the organization of regional meetings,
communication and awareness events, training sessions, etc.

The strengthening of the interactive services provided by the existing knowledge management platforms to link the
performance of field actions to regional objectives and priorities

* International advocacy coordination: promotion of the mutual understanding of the AU Member
states on their position on aquatic ecosystems and biodiversity in in view of the harmonisation of their
participation to international fora, e.g., the Conference of parties to the Convention of Biodiversity. It

should focus on:

The elaboration and sharing of the profiles that synthesize the challenges, priorities and strategic actions of (ten) AU Member
states in relation to the impact of the Climate change on aquatic ecosystems and biodiversity

The systematization of the evidence of the benefits of mitigation and adaptation measure disseminated across the continent to
stimulate the engagement of African decisions makers in dialoguing and joining forces to mainstream mitigation and adaptation
measures in planning development, transboundary initiatives, etc.

The organization of information exchanges / remote meetings of institutions, private sector, civil society organisations dealing
aquatic ecosystems and biodiversity in view of the participation of the AU Member states to international fora thus promoting
the common objectives and priorities enshrined in the PFRS and ABES
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7.8 Framing a regional approach to mitigate and adapt to the impact of Climate
change on aquatic ecosystems and biodiversity

The analysis of the ongoing projects provides insights on the modalities and themes of the collaboration of
AU-IBAR with the regional and sub-regional institutions active in the mitigation of the impact of Climate
change on the aquatic ecosystems and biodiversity. AU-IBAR should establish synergies with ongoing
initiatives to produce multiplication effects and avoid duplications rather than develop a self-contained

project.

The elaboration of an initiative mainstreaming mitigation and adaptation measures across the continent has
to integrate the contribution of the regional, subregional and national actors in the transfer of knowledge

and technology.

The coastal marine and freshwater areas are a growing field of concern for their fragility and the
multiplication effects produced by the disruption of the livelihoods and welfare of the local population on
the aquatic ecosystems and biodiversity. Thus, coastal areas should be prioritised in testing and adopting

mitigation and adaptation measures.The main features of this initiative should be:

Enhancing the online platforms of two sub-regional organisations (LME, RECs, inland water basin commissions, etc.) to perform
interactive services, as the exchange of experience and performance of remote training on mitigation and adaptation measures

Sensitising the local actors (producers’ cooperatives, community-based organisations, fishers’ association, research centres,
institutions, NGOs, etc.) through these platforms and organising information and training sessions on the impacts of climate
change and mitigation practices

Tendering of grants supporting the testing of community-based mitigation and adaptation measures enhancing the conservation,
sustainable use and equitable access to aquatic ecosystem services,

Mobilising the expertise of the sub-regional organisations and local actors to assist the pilot communities in building capacities,
elaborating cost recovery mechanisms;

Organising events for the presentation and exchange of experiences among the participants to the pilot projects to with the
participation of national and regional groups of stakeholders.

Disseminating through the online platforms the experience developed for their replication across the continent

The selected grants should:

Be relevant to the object of the tender (inclusive community-based mitigation and adaptation measures enhancing the
conservation, sustainable use and equitable access to aquatic ecosystem services)

Include the capacity building of the beneficiaries, including women’s empowerment, on the proposed the mitigation and
adaptation measures, to be performed by the sub-regional organisation / local actors

Include the elaboration of cost recovery mechanisms (i.e., revenue generating activities) that ensures the sustainability of the
proposed mitigation and adaptation measures

This approach stimulates the dialogue and mobilises the experience and resources of ongoing initiatives
thus avoiding the creation of new structures or mechanisms. Its implementation should be promoted
through the consultation of the regional and sub-regional organisations active in this field to discuss their
expectations and contribution to framing a regional approach to mitigating the impact of Climate change

on the aquatic ecosystems and biodiversity in Africa.
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This initiative can be implemented in collaboration with sub-regional organisations, such as the Abidjan

Convention Secretariat and Benguela Current Large Marine Ecosystem Commission, that are:

Endowed with the technical and operational capacities to assist national and sub-national actors in implementing field actions

Currently executing actions in the field of aquatic ecosystems and biodiversity

Networked with and committed to exchange experiences in this field other sub-regional initiatives
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8. Conclusions

The impact of Climate change on the African aquatic ecosystems and biodiversity is affecting the livelihoods
and welfare of the population depending on their services. The projects concerning the aquatic resources
are trying to link conservation to local development to ensure the engagement of the local population
in performing innovative mitigation and adaptation measures. The aquatic ecosystems and biodiversity
already stressed by human impacts are the most vulnerable to the impact of Climate change.The impact
of Climate change is already affecting African development through the degradation of the environmental
services provided by the more fragile aquatic ecosystems, as mangroves and coral reefs, to the artisanal

fishers, aquaculturalists and residents of the marine and freshwater coastal areas.

Several practices - mixing tradition and innovation, local knowledge and research results - have been
successfully tested to reduce the impact of Climate change including, among others, its mitigation through
the adoption of circular economy short value chain solutions, the adaptation of economic activities to the
changes in the biology of the aquatic organisms, the sustainable intensification of aquaculture production
to reduce the extent of the fishery extraction areas.The sustainability of these practices depends on the
establishment of cost-recovery mechanisms and the strengthening the participation of their stakeholders

to the surveillance and protection of the aquatic ecosystems and biodiversity.

The progress made in this field is little known and insufficiently disseminated to produce the large-scale
changes needed to systematically improve the conditions of the aquatic ecosystems and biodiversity. The
projects promoting innovation in this field should be framed in or linked to organisations and initiatives
that ensure the exchange of information and experiences to exploit best practices at a larger scale, if they

want to have a significant impact on the resilience of the continent.

The coastal marine and freshwater areas are a growing field of concern for their fragility and the
multiplication effects produced by the disruption of the livelihoods and welfare of the local population on
the aquatic ecosystems and biodiversity. Thus, coastal areas should be prioritised in testing and adopting

mitigation and adaptation solutions.

The AU-IBAR can contribute to filling in such gap by exploiting the existing multi-level dialogue tools and
strengthening the interactive services provided by the existing knowledge management platforms to link
the building of capacities and testing of best practices in this field to their dissemination at a larger scale.At
the same, time, the evidence of the benefits of mitigation and adaptation measure disseminated across the
continent should stimulate the engagement of African decisions makers.They can dialogue and join forces
to mainstream mitigation and adaptation measures in planning development, transboundary initiatives, etc.
and in view of their participation to international for a, thus of promoting the common objectives and
priorities enshrined in the PFRS and ABES.

The elaboration of an initiative mainstreaming mitigation and adaptation measures across the continent
should integrate the contribution of the regional, sub-regional and national actors already active in the

transfer of knowledge and technology. In this way, this action can stimulate the dialogue, mobilise the
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experience and resources of ongoing initiatives while avoiding the creation of new structures that overlap
with other projects. Its identification should start with the consultation of regional, sub-regional and national
organisations active in this field and discussion of their expectations and contribution to the framing of a

regional approach to technology transfer in this field.

Sub-regional organisations that have accumulated a large experience in this field,are endowed with technical
and operational capacities and are acquainted with the key actors in the respective regions of intervention,
as the Abidjan Convention Secretariat and Benguela Current Large Marine Ecosystem Commission, should

be considered as priority partners in the implementation of this initiative.
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14/7 MrMohamed Seisay AU-IBAR Kenya mohamed.seisay@au-ibar.org
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Annex 3:Aquatic ecosystem services

Aquatic Ecosystem Services

Description of service

Climate change impact on aquatic
ecosystem service

Economic services

Food

Fisheries products (e.g. fish,
crustaceans), wild game and vegetables

Reduced productivity and production with
rising water temperatures.

Domestic water use

Drinking water production and other
domestic uses

Freshwater salinization, reduced access
to safe drinking water, increased cost

of desalinization, increased wastewater
and effluents from homes and industries
with raised water and atmospheric
temperatures.

Industrial water use

Process water in industries and cooling
water

Higher water scarcity and increased
wastewater with raised temperatures.

Agricultural water use

Irrigation water for production of
agricultural goods in arid regions

Reduced water sources and impact on
water for production supply infrastructure.

Non-consumptive water use

Hydropower generation and
transportation/navigation

Reduced power generation and physical
impact on established infrastructure for
hydropower generation.

Fiber, fodder, peat

Reed production, animal fodder, peat as
energy source

Loss of material due to dying off, and
disappearance as a result of dominance
of invasive alien species with rising water
temperatures.

Regulating services

Self-purification

Maintenance of water quality,
detoxification, natural filtration, nutrient
retention. Great importance of benthic
communities (biofilms, particle feeders)

Reduction in self-purification capacity due
to increased water levels and alteration of
lake mixing regimes and availability of fish

habitat

Flood buffering

Retention capacities of riparian zones,
wetlands, and lakes, buffering of flash
floods

Reduced flood buffering due risen water
levels that require unavailable large
inundation areas and expansive wetlands to
contain the higher volumes of water.

Changed magnitude and seasonality of
runoff regimes that alter nutrient loading
and limit habitat availability at low flow

Land-water-interactions

Groundwater recharge from inland
waters, transition zones between
terrestrial and aquatic ecosystems

Intact flood plains and riparian zones
are required. Loss of riparian zones
and melioration of wetlands reduce
interactions

Climate regulation

Buffering of air temperature
and humidity variations by
evapotranspiration

Large areas of inland waters are required,
loss of wetlands reduce regulating capacity

Cultural services

Recreation and tourism

Recreational activities and features;
local economy through tourism is of
high importance at the regional scale

Loss of incomes with loss and flooding
out of recreational and touristic sites
and features with rising water levels and
temperatures.

Aesthetic/spiritual values

Sacred lakes, ethical heritages, aesthetic
landscape elements

Quickly lost with rising water levels, as
most times such sites are not protected.

Educational values

Education in Ecology, schools,
universities and stakeholders (farmers,
water managers, etc.)

More academic inquest and interest in
the effect of climate change on aquatic
resources.
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Aquatic Ecosystem Services

Description of service

Climate change impact on aquatic
ecosystem service

Supporting services

Soil formation

Soil formation and fertilization by
sedimentation in riparian zones

Reduced soil formation processes due to
loss of quasi-natural flood dynamics

Nutrient retention and cycling

Nutrient storage in rivers and riparian
zones, nutrient spiralling in rivers

Reduced nutrient retention and
cycling capacity with increased water
temperatures.

Biodiversity and food web dynamics

High habitat diversity and species
richness mediate resilience
(“insurance”)

Loss of habitats, disruption of interaction
among species; and trigger of shifts and or
migration stocks, species.

African Union - Inter-African Bureau for Animal Resources

53



eoLyy 9|ddry

‘988|100 Joj|PduURyD)
‘Ime[ely Jo ASIaAIUN
pPue ODSINN -0}
UoISSILIWOD) [eUOEN
IME|el, ‘saliaysl4 Jo
usuwnJedaq Imeely
“QYIIPIIAA PUE S}ed Jo
usunJedaq Imeely

AemuoN jo
JUBWIUISAOD)

JON

¥20T-610C

IEN

SUOIINIIISUl Yd4edsaJ pue suopesiueSio paseq

-AIUNWWOD puE [BIUSWIUIBACS-UOU ‘S3LIBYs]4 JO Judwneda] ‘OJi|pP|IAA PUE S)Jed jO
usunJedaq imelely aya 3uipnjpul ‘suaulied Suowe sdiysuonejaa Sunjaom paroadu)
'suonninsul Yoaeasad jo 1ioddns ay3 yaim pasueyus si Sulioliuow

[e2180]023 12npuod 01 Aioyane JuswaSeurw a3 jo Aydeded pue paroadwi si
Sulionuow ysi4 "uoidau aya ul sadndead 3ulysyy s|qeureisns pue seaJe SuIpaa.dq ysiy
Jo uoneAiasuod 1uoddns 1eys smejAq 92104ud 01 patamodwd dJe SINIUNWWOD)
"UOIIBAJIISUOD

9AN9Y0 140ddns 01 99MIWWOT) 924N0SaY [BIMIBN| 95E|[IA PUB S9913IWIWOD) 3e||IA
yoeag paseq-Ajunwiwiod ‘sanlioyine juswageuew sy jo Adedes pasueyuy
SaRIUNWWOD [ed0] 3y3 Yam diysaauled ul yasse

93e3119Y pUB POOYI|9AI| A3 B SB $924N0S3J Ysl) 942 JO JusWa3eUBW-0d d|qeuleIsng
Dlded [EUONEN] IME[E|\ D>E] dY3 JO UOIBAISSUOD JO 33€IS dY3 dAoadwil of

129(oud uoneAasuod ysiy
>ed [euonieu Imeely e

VPW dANN

43D M

000°000°C1

asn

¥20T-610C

nessig auino

SYINOA puUB USWOM SE UINS

sdno.8 a|qeJaulnA 3sow a3 uo siseydws YIIM SSIUNWWIOD [eISEOD BY3 Joj suondo
pooy1jaAl| ySnouays 3sualjisaJ d3ewld uayaSuaals 01 SuIngrIuod S|IeIuS SIy3
:90UB|ISaJ dJBWID SINIUNWIWOD [eISEOD U3YIBUIIS O saiBojouydal jo uoisnyiq
"UONEBI0ISAI WISASOd pue uofd3104d aunjeu 01 paiejal

9SOU3 SE |[9M SE ‘5101295 SaLIaysl pue [en3jndLISe SY3 Ul SUOIIUSAISIUI SSpN|dUl
SIy] "uolIepeISap [BISEOD PUE ISLI [9AS| BS JO 9B} DYI Ul SAINIDNJISEUU [BINIBU
PUE JIWOUO29 2213143 ureaulew djoy 031 saunseaw uonda3o.d |eISEOd 3OS pue puey
Ul SJUSWIISOAUI [BUOIIIPPE SDUBUI O SWIE YDIYM SIUSWISSAUI uondaload [easeod)
'2U0Z [BISEOD 3Yd

Ul Y[sIJ4 91BWI|D Y3 JO JudWSSeUBW B3 SUIDUBAPE 10} JUSWIUOIIAUD SANEBISIUILPE
pue [euonnansu ‘[eanijod Suljqeus ue jo auswysiqeiss aya Sundoddns uo sasndoy
Y2IYM SUOZ [BISBOD Y3 Ul JUSWSSEUBW >[SIJ SIBWI|D 10} SHJOMIWEI) IDUBLLISAOD)
:NEBSSIG-BOUIND) Ul $SLI 9IBWI[D 03 SSRIUNWIWIOD

[BISEOD 3|qERISUINA JO 9DUSI|Isa. S1ewWId pue Adeded sandepe sya usyiduas.as of

199(0ud [eIse0D)

do

Je1IBIRII9S DDYF ‘OVS

439 M

000°STLY

asn

€20T-910T

BOLIY Yanos
‘eIqiwep ‘ejosuy

"S)[SI4 9soy) ssa4ppe 01 uoneidepe aunsua 01 d|qe 3q 01 pue AIINd3S

pue spooy1jaAl| J1ay3 03 sasod d8ueyd aewi|d JeY3 SHSII dY) ssasse 03 sdnous
Japjoya»els ||e 3s3uowe pue uoi3ad a3 ssoude Aldeded usyaSuauls pue saliaysly
01 H{SI1 PadNpUI-21BWI|D JSYIO PUE SIUSAD JSYIBIM WX JO s3ujuiem AIes Joj
S9DIAJDS [BUOISDU PUB [BUOIEBU UBYISUDIIS (9SAY) JO SISBD PIIdI|as JO dDUS|ISA
91BWI|D 31 dA0sdwi pue JUSWSSISSE AJI[IGRIBUINA PINIdNIIS B Y3NOoayd salIaysly
[BUOIIBU PUE SANIIUNWIWIOD ‘SILIBYSI) S[BIS-|[BWS 3|qEIUINA ISOW Y3 AJUspl of
1 aAoadwi pue urejurew

01 SPa9U 1] $92INOSS. PUEB UONUSIIE AIBSSIDDU B3 SAISIDI PUB UOIINGLIAUOD SI|
JBW UBD J01D3S Y3 JBY] OS ‘s|9A3] sadljod [euoi3ad pue [euoieu ‘|B0| AU .
sswweJ3oud pue sapijod a3ueyd srewid pue uswdojaAsp Ul aun3jndLIBW pue
salIaysly Jo d|iyo.ad aya dsied JUSWDSBUBW PUB 9DUBUIDIAOS [BINIDE] PUE JISae.s
Ul PapN|oUl BJ€ S1094)9 JIBY3 JBY3 PUE SWISAS [B2180]029-[eID0S AJaysly ul adueyd
JO SJSALIP se pasiu8odau e AjIqelaeA pue 3SuByd SJBWI|D Jey) SINSUD O]
:f111N23s POOYI|9Al| PUE POO) dJ4NSUD

03 JapJo ul sanbiuysa) uoneidepe jo uoneusws|dwi syl ysnouays ssueyd srewl|d
01 A1|IgeJ3UINA J19Y3 92NPaJ puE Wa3sAS0d] auliel 98.4eT JuaJin?) g@nduag

33 Ul S10ID3S 2N NDLIBW PUE SILIBYSH SULIBW S JO SDUS|ISAI dYI ISBAIDUI O]

wsAS saLIaysiq

ua.1un?) eanduag aya ul
2oual|Isay 28ueyD srewiD)
Supueyuy - adueyd aewiD

Ja3uswajdwj

JouoQ

393png

“44nd>

uopeing

sa13uUN0>

saARR[qO

323foad

wiiuoady

Do)y Ul $324n0s3J 21pnbp uo spafoud SuioduQ :p xauuy

54 | African Union - Inter-African Bureau for Animal Resources



sureyd anjeA a|qeayoad pue ualjisas ‘mau 3uidojaasp Aq uonsnpoud
(VL) @4mynoenby oiydou| -njnyy paie.asanu) jo Alljiqeureasns pue anfea aya
9sBaUOUI 01 :AIUNWWOTY) YDUBSSSY U dIIUEPY-||y dy3 Sulpjing ur sajedion.red

aJnynaenby aualjisay

'LV | 31 pue ‘yoaeasad aultew uo diysiauraed d18aea1s & dojaasp 01 sauswsa.3e dnuepy pue 9|qe| jo.d ‘d|qeureIsng
JDYON n3 SSE'6E6°L o.4nd | $702-020C yanos ‘elR3IN -SUEJ3 JSYIO PUE JUSWAIEIS WIRJRg dY3 JO UOREIUAWI|dWI BY3 03 2INQLIIUOD O ueascQ dhuepy ||V IVYLSY
‘Awouodd an|q ays jo
juswdo|aAsp 3|qeureasns ‘saliaysily Aolid Jo adueuIaA03 saoadwi ‘seade pardalodd | ¢ weaSoud yamoun) padeys
sullew Jo asn a|qeureasns papuedxa :$9|[9Y24aS Ul suleyd anjeA saliaysly usyasuauis PUE 92UBUIAOL) S31IaYsl4
aawv | 000000001 asn | £20z-810T IET[EIRYEN pue sauoz pa133.e] Ul S9LIaYSl) pUE SeaJe duliew jo Juswadeurw aaoadwi o) UBad() UBIPU| ISIAA YINOS €YSIHOIMS
22UB)|IsaJ pjoyashoy dseaJdul 0 sapumdoddo
19>JBW PUE [BIDUBUL Ul UOISN|DUI SIUNWWOD 3Ulysly [BISEOD SDUBAPY/ -
‘(auswadeuew saluaysy ul a1edpn.ed
pue ‘suone|n3daJ 3ulysiy 10adsau {y23ed Ysij pJodau LIaysly paJaisiSad B awodaq “3-9)
sJolABYDq Sulysly paie|n8aJ-12119q pue d|qeulelsns aiow 1dope 01 suaysly 9|qeuq -
{salIaysly [eds-||ews o1 ydoeoudde
JuswadeurW paseq-AJUNWWOD & ureisns pue owoud 01 Ad1jod [euoneu 1deuq -
Supjew-uolsI>ap Joj e1ep asn sanjunwwod 3ulysy djay pue a1eUIWSSSIP 193]|0D) -
3upjew-uoisidap
[ed0] 340ddns 031 sa1poq JuswadeurW 9ARRYS pue JUSWLSe3us AJunwwod pling -
“2e31qeYy [B2N14d 109304d pue suonendod ysiy ureasns pue ysiuajda. o3
S9AI9SAU SULIBW 3HBI-OU P3-AIUNWIWOD pue pa3da3o.d-A||ny JO SHJOMmIaU 1B -
SBaJe Ule)Jdad ul ysiy
03 s3Y81J Je3)d saniunwwod 3ulysly apiro.ad Jey) seade ssadde pageurw ysi|qeisy - anbiquezol
ISIDJEM [BISEOD ul Juswageuel, salIaYysi4
444 G ueadQ asn | €20z-0z0z anbiquiezoly | sanbiquezol, jo Juswadeuew saliaysly paseq-Alunwwod usyaduadis pue pjing of paseg-Aunwwo?) Suljess
smqequiiz
‘@1 YInos (A4epunogsue.y pue [euUONIEU ‘[BJ0]) S|9AS| 93.4Y3 B SN0}
‘anbiquiezoly 51J159ds B UYIIM ‘SODIAIDS UONEIIUBS PuB J91BM SUDULIP 9jes 03 SS920' 3ulsea.dul
‘eIqiweN puUE $924nosaJ [edmeu AJepunogsued) jo Juswageuew Suirodduwl Aq swa1sAsodd
"2ul saluowdyY D) aivsn | 99T'16£CE asn | €zoz-8107 | ‘euemsiog ‘ejoduy PUE S913]UNWWIOD UBDLIY UJBYINOS 3INJIS-191BM pUE JUS]|ISaJ dJOW p|ing O] soy dMY
suoneqJniiad 03 swa3sASOd [BISEOD PUB SULIBW JO 9DUD|ISD
nq ‘paroJdull si [9A9] [eUOISaU B3 IE JUSWSSBUBW SIDINOSAI dULIEL 1§
030] ‘auoaT eLIBIg 'S|9A9)| [euOI3aJ pue [BUONEBU 1B (SD)]]) 9OUE||ISAINS PUE [O1UOD ‘uliOlUOW
‘[e8auag ‘eltadiN | paroadwi ySnoays pausyiduauis aJe 3ulysy NN 03 sasuodsaud pue Jo UOIUBARY T
(je8auag) ‘eluellInely| ‘BLI9gI ‘paro.du si suapjoysyers [euoidad
VD43 ‘(euryn) ‘nessig-eauing) | jo uoneuipdood pue padojaAap si Adijod aunijndenbe pue saLIaYsl UBDLIY ISOM V! | 'L
DMDA ‘([e3auag) ‘eduIno) ‘eueyn) | :saidijod saliaysly [BUONEBU JO UONEBUIPJIOOD 49133q Y3nO.y3 UOISDU DY) Ul SDUBLISAOS UJISIAA Ul DUBUIDAOS
244S {(VdOD) NINd ‘BIqUIED) ‘DUIOA| P saLIaysly [euoidau aaoadwi 01 :edlupy ISOM Ul uonelAd|[e A1uaAaod pue A1Lindas pooy salIaysly euoiSau ovOSid
/SYAMODT ‘OV4 N3 | 000°000°SI odn3 | zzoz-810t 10D ‘uluag QuawdojaAsp 3|qeuleISNS O) S9DINOSA SALIBYSI) JO UONNGLIIUOD I ADUBYUD O] paroadwi Joj swwesdold -4vDID
Jjuswajduw] JouoQq 398png 4nd | uopeang saljuUNo0) saAIR3(qO 323fougd wihuody

African Union - Inter-African Bureau for Animal Resources | 55



ea3jsolg

G ueadQ

000018

asn

€20C-020T

9119 ode)

JuswaSeuew aAisnpdul pue A1ojeddnaed e ul suonendod [edo| apnjoul Jeyl
SW.I0) JUSWISeUBW SAIIBAOUU] PUE SUOISUSWIP J93.8| YIIM SESIE M3U JO UONEBIID
a1 asodoud pue seaJe pa1910.4d SuULIBW JO JOMIBU [BUOIBU DY USYIBUSIS O]

>AOMIS| SEaUY P12310.d
auLiel apJap ade)

dINN ‘Ov4

43D M

0ST'1+S'LT

asn

saeak §

Blques syl
‘|eSauag ‘0dd0U0|
‘ejuellanel,| ‘nessig

-gauIng ‘eduin

‘apJap aded

P1BN|BAD $11J9USq/SISOD pue pajuawa|dwi SUONEBIISUCWP §

(dVS ay2 01 saxauue se) Ajenb arem

pue AJISISAIPOIq PRIBIDOSSE ‘$)203s sl Sujurelulew 1oy syuswinaisul Juswageuew §
(dVS aya 03 sexauue se) sjesodoud Adijod Anunod-njnw ¢

S99MIWWOD) [BLISISIUIW-I9IU| [BUOnEN] Suluonduny /

Suiuueld c13a1ea8

pue 3unias Auolud Apoguarem AIBpUNOGSUB.] Ul JUSWSA|[OAUI JSP|OYDEIS
suonmsul s1a1em Adepunogsuedy Sunsixs pauayidua.ig

JINTDD Y3 10} HJOMBWE.) [BUOIININISUI/[ESD| B|qRUIRISNS \f

tsanss| Auepunogsueay AJolid

SSO.UPPE O SIUSWISIAU| PUE SWLIOJD SDUBUISAOS UO JUBWIe A13unod-njnjy
tsanss| Auepunogsue.y Ariorid uo

Juswaa.Se Anunod-njnj :yseoidde juswadeurw paseq-wa1sAsods ue jo uondope
Aq Ajenb usrem ui saueyd pue uonesyipow 1eIIqeRY ‘SUlysy-IaA0 Aq pasned
wWw1sAs03 dulieyy 984eT JudLIND) AJeUBD) Syl JO UONEBPEISIP DY) 3SI9AAI O]

W93sAs0d9 auLiew
28.e7 Jua.aund AueueD)

JWNTOD

1SN} UOIIBAISSUOD
SPUBIP|IAA

G ueadQ

000°161°

asn

€20C-0C0T

BOLIY Y3nos

SJ0SS3.13S

[eqo|3 Jay3o jo s1oedw 03 9dual|isad Suiaoadwi pue a3ueyd 93BWI|D JO UOCIIBISPOW
‘S31J9UDQ WSLINO3023 A11INJ3S POO} ‘UOIESIW J{SLI UBIDO ‘SIDIAIDS WDISASOID

JO UoIsIA0Jd 10} SN[BA SBAUY P210910.1d SULIB]Y| 93 JO SSOUDIBME 918D O]

BOLIJY YINOS Ul SIOMISN|
VdW Ue 8ulysijqes3

O4A1

000°000°C

ouana

-810C

ueadQ Uelpu|
QAIRINVATNETI o]y
‘BOl)y IsB]

‘A)ISJSAIPOIQ SulIBW SUIdUBYUS PUE dDUSI|ISAI

a3ueyd a1ewWI|d 3uisSJIPPE 3|IYM ‘salIaysly Jo Juawdo|aAsp puE JUSWASeUBW
9|qeureasns 1uoddns 01 :uoidau (Q]-YS-Y3) UBS2O UBIPUJ-UBDLIJY YINOS-UBDLI)Y ISe]
oy ul saliaysly a|qeureasns Sunowoud Aq yaimous dlwouods ajqeainbs acueyus o)

uoiday uead UeIpu| 3yl
pue B2l UI2YInog ‘edllpy
uJ93se] 3yl Jo Awouody
an|g oy 03 salIaysi4
9|qeuleIsNg JO uonNQLIIUOD

HSIHOD3

HN ‘Qyl ‘1D ‘0Ia¥0D

L EINERACIN
‘vais 4SN

oJdnd

20T-020C

anbiquezol
‘eAuay|

SUOIIBD0| JBYIO Ul SIUOI] UBSDQ) O} SUOIIN|OS
asay jo Ajiqedijdde |eqo|8 ayr saewnss pue A|[ed0o| paljdde aq ued Jey) susulied
[puueyD anbiquiezol Yaim suonn|os JUsWSSBUBW PUE UONBAJIISUOD dALIRQ
“I91BM J3pun dji| pPUe salIaysly 01 pajejad s[eos juswdolsasp

9|qeulesns

pJemon ssaJ3o.d [euoiSa. pue [BUONEBU O} SOLIBUSDS JO 1XIIUOD BY) Ul 3s3Y)
JapIsuod pue a8ueyd d3ewWl|d J3pun AI|IGEIIBA JUOI] UBSD() JO SSIBWIISD 3ONPO.d €
'SJUO.4 UO SIS BIBP MIS-Ul PUB P3||9POW ‘pasuas ajowal Jo

uone|idwod

[eorioas1y pue sdnoud 3upjiom Japjoyajels ‘sdnoud Supjiom 14adxa y3noays
[ET:V)

anbiquiezo} aya Ul s3UOI4 UBSDQ JO BSN BYI| BULIBW PUE SILIBYSY SSASSY T

-a8ueyd arewd

pUE SWa1sAs029 JU0.4 U JO sasAjeue AJeuljdidsipsue) jo ugisap-0d ul [puueyd)
anbiquiezol, [e3uad Y3 Suoje suop|oyaels SaLIBYsl) pue uoneAIasuod adesug |
1358 159) B S [uuey?) anbiquezoly ay3 Suisn ‘sueado [eaidouy

ul s3uN19s BIBP-WNIPAW O) -MO| Ul SIUOJ UBIIO B JUSWSSBUBW UONBAJIISUOD pue
S31IBYSI) DAID3YS MO][B JeY) sanbiuyda) Juswadeuew pue dynualds dojaasp o)

a3ueyd
9JBWI|D 10} SWIISASOD
Juo.y ueado 3uideuel

IONVHD
1INOu4
NV3iDO

Ja3uswa|dwy

Jouoq

308png

“44and>

uoneing

s9luno)

CCYNRRET (T

309foug

wiuoady

56 | African Union - Inter-African Bureau for Animal Resources



219 A.aynod

‘aanajnaide ‘aunijnonJoy “3-9) pajowo.d S9NIANDE JILOUOID dANBUIRIE JAYIO
(Aaunod Jad g) uonowoud aunynaenbe o} pa1onJIsuod swiiey a8ed ysiy 10)id Q|
'sany|ioe} uoneyiues pue Alddns usrem ajes s|qerod

‘speo. 19pad) AJef|due ‘sanl|ioe) uissadoad ysiy Yam paidnaisuod sails Suipue]
SPOOYI[aAl| @ANEUIRE ‘sanbjuyaa) Buissadoud uispouw ‘saonseud

Buiysy paroadwi ur sanuNWWod Sulysy 4oy pausayaduauis s||bjs pue sandeded
soye|

y10q uo parioddns saniANIE 9UE||ISAINS PUE [013UOD ‘BuliolUOW S3LIBYSI JUIof
soye|

y10q uo parioddns s91I1ANDE 9OUE||ISAINS PUE [01IUOD ‘BuliOlUOW SBIIBYSY ulof
saLuNod Yyoq Aq paydope

Apuiol uone|si8s| pue saijod aumynoenbe pue ssLIBYsy paziuow.iey pue paiepdn

123foud
JuswadeurwW S32UNOSAU
J91eM pUE SalIdysly

419 :sapijod pue suomawedy [e33] paziuowley YSnodys uiseg 143q|y PUe pJemp3 pa1e.8aiul 149q|y pue
ND-dVS1AN MA@V | 000°00T#T asn | 1eoc-910¢ epuedn ‘DAY SD[ET BY2 JO $IDUNOSA [eINIBU PII||E PUE SBLIDYSY BY 9Z1|3N A|qEUIEISNS O] | PJemp3 sddeT [euoneunnjy I1dv3al
‘ue|d Juswaseuew
AJaysly & 91BIOGE[S pUB WIISAS |0.U0d pue Sulioliuow AJaysl syl ddJojulad (g
tuone|si3a| aumynoenbe
pue AJayslj JUJIND Y) SSIAS] PUE SPJIBPUBIS SOUBUIIAOS SILI9YSIH) [BUONBUIDIUI
Jay3iy pue syuswadinbau Aouaaedsueay [eqo|3 aya 199w 01 UoOIBWED) d|qeud (|
:$924n0saJ dienbe Jo Juswageuew d|qeUIBISNS dY) O) 9INGLIIUOD uoouawed) ul 3uiysy NN
VIdANIW 0) PUE ‘SW1SAS |0.3UOD PUE HJUIOMIWE.Y [ES3] ‘DOUBUIDAOCS AJIBYSl) DY) 9dUBYUD O Suiddoas pue JuswaSeurw
pue 4(3 ‘ODWIWY G ueadQ 00¥°10Z asn | szoz-zeoe uooJawe) | suioys sauswuiaAon) aya duntoddns ySnoays uoodawed ur 3ulysly NN| 3BqUOd o] Aaaysyy Suinoadu
UOISa. UBDLIpY ISOAA
32 puE BUBYD Ul SI9p|OyeIs A Jo Aldeded pue JuswaSeurw dANEIOQE||0D uoi3ay-qng JIPIAA Y2
“QuUaWdIoJUd Me| Aouatedsueay pasueyua Jo seade Ad1jod 435 9yl ul 9OUBUISAOS PUE BUBYL) Ul 9DUBUIDAOD)
oueod), usH G ueadQ 000057 asn | €207-0707 | 2145y 3s9AA ‘BURYD solIaysly aAosdwi 03 JusUIWIWOD AASNPUl PUB JUBWIUIBA0S UBLIBU.3S O] salIaysi4 Suinoadw)
'SjUBWINIISUI [BGO|S JUBAS[. S1EDIISOWOP A|qE pUE IO} aun3jndenbe pue saLaysly
Jeuoneuaaiul ul saredidnJed AjpAndaye pue pajuasaddad Aj@aenbape s earyy il 41031298
S|9A3] [BUOIBU pUE [BUOISS. ‘|EIUSUIIUOD JB PRIBUIPIOOD puE sanliolid Ny Jayio 93 JO WL.Iojo. paje.I9jadde
PUE SY4d Y2 YIIM JUSI9Y0Dd . BILIY Ul saidijod aunyndenbe pue saliaysiq i | 1oy swweaSouad y:edLyy ul
paseq juswdojaAsp aunynoenbe
-92U3pIAS aJe sapdljod aunnaenbe pue saLIaYsly 9|qeUIBISNS UO SUOISIDAP NI pue Juswa3eueW SILIBYSY
ov4 N3 oJna | §70Z-120T 'Ly :10123s 9Y) O) W.I0joJ PaeJa|adde apiaoid of a|qeureasns 3upueyul T AODYsly
UOEBAOUUI PUB SSAIIUSDUI
1294403 ‘9dUBUI9A08 pood
*(Je8suag pue aJIoA| p 910D ‘Op.sA OqeD) BILYY Y3n0oJya BOLIY ISIAA UL
ISIAA Ul S3L1IUNOD 343 Ul sdiysuaulied 9oUBUISAOS SABAOUUI JO PUE SIUSWINIISU S11J2UaQ JIWOUODS pue
(uonuaAuod [e82Uag ‘a.I0A| P [BUOIIBUISIUI JUBASJD. JO ‘saLIaYysly 01 yoeoddde waisAsoda ue jo uoneuswa|dwi [BIDOS ‘[EJUSWIUOIIAUD
uelpiqy) 43NN ‘OvA 439 M 000°00%'9 asn | €zoz-810z | 910D ‘spJspoqed ay2 y3noJy ‘sureyd Sn[eA puUE JUSWSSBUBW ‘DIUBUIDAOS S31IBYSl) UBYISUaIIS O] 9|qeureasns 3uliaAlPQ VA-14D
'Ly
‘leSauag pue UJDISIAA Ul 9DUBUIDAOS
3JI0A| p 9107 ‘9pJaA 0qeD) sdiysiaulied 92UBLISAOS dAIBAOUUL PUE SJUSWINISUL | SalIaYysly [euolSal paroadul
D ‘dM [e83Uag ‘a.I0A| P [EUOIIBUISIUI JUBASJD. ‘S3LIaYSH 01 ydeoddde waisAsoda ue jo uoneuswsadwi Joj swwea3oud - dARENIUI
daINN daNN ‘Ov4 439 M 0000059 asn saeaf g 9107 9149\ 0qeD ay2 y3noJy ‘sureyd SN[eA pUE JUSWSTBUBW ‘DIUBUIDAOS S3IIBYSl) UBYISUDIIS O] S31J3YSl4 [BISBOD 4D
Jjuswajduw] JouoQq 398png 4nd | uopeang saljuUNo0) saAIR3(qO 323fougd wihuody

African Union - Inter-African Bureau for Animal Resources | 57



's3l

od seauy pa1da1odd pue Asnpul seo) % [IQ Y U013 saLIaysl Sy

a4nssald Japun

UDSSIAA-I34 ouna | 7z707-020T BOLIJYISIAA | JO 3uswaSeuew aya oaul ‘uondalo.d A1isIaAIpolq Jo SulluBaIISUIRW SY) 1BII|IDR) O] K1ISISAIPOIG UBDLIY ISOAA dSVM
UONEN[EAS pue SUlI0JIUOW ‘UOCHIEDIUNWIWOY) i€
SWIasAS0dd pajeldosse (dvs) weaSoud
PUE $92.N0Sa. S3LI3Ysly AIBpuUNOGsUR.] JO SN S|qBUIRISNS B3I IO} SDIIUNWILIOD uony 218938418 33 JOo
nessig auino | pue suonninsul saLdysy Jo Adeded pue JuswaSeuew ‘98pajmous| Sulusyiduaung :g uonejuswa|dw) 3y o1
‘eIquIer) ‘020.0|,| uoneusws|duwi adoddng eniu| - (JW1DD)
‘eluBllINgl dVS JWTDD 404 3uaunsaaul 3uriaisoy pue sdiysaaulaed Suiuayaduang :| w1sAs0d7 auliel] 28.e7
‘9149A 0qeD JWIDDD uaaIn)) AJeued) aya Jo
Oow4 439 9M 0009281 asn 70T ‘eauIng) ‘jedauag 10O dVS 33 Jo uoneauswa|dwi 9ARISYS B3 O} SUORIPUOD S|qRINOAR) 91BID O] JuswaSeue}, d|qeulelsng JIWIDD
DLV ISOAA
BOLIJY 3SIAA Ul ulysy M| 3BqUIOD 01 WIS dY3 Jo uoneuswa|dwi ui 3ulysy NN 3equIod 03
9A133YS UE U0j yoroudde [euoidau & ssndsip pue (DAADH PUB D4YS) Sg4Y Y30q | UOIBUIPJIOOD JO SWSIUBYIDW
SVAMOD3I BOLIJY ISIAA | PUB SYAAODT :SJ1010E [euOI3a. JUBAS|2J 92 SUOWE UONEUIPIOOD 3Y) uaySua.ls o] [euoiSa. uayaSuang
BlUBZUR| BOLJY Ul SWa3SASOD] Sulie)|
‘anbiquiezo} BOLIJY JO (STINT) SWIsAs0da auliew a3.4e| ay3 Ul 28.Je7 aya ul JuswaSeuey,
‘elueIINE] | SSLISYSI) SULIBW 9|qRUIRISNS A|[BIDOS PUE A][BDIWOoU0dS A|[eauswuodiaus dunioddns SaLIaYsl4 9|qeuleIsSNg .10}
NV-DINV SAM ‘OVA 439 M 000°00S asn -610C ‘soJowo?) | sw.ojad ddueuIaA0s jo uonelusws|dwi pue uondope QuswdojaAsp aya ul Isisse o] diysuaurueg d18a1e5 IV-IW1
Suiuueld pue JuswaSeuew aJnidnuasedju| Qusawdolaasp
$92.Nn0sa. J91eM 9sod.nd-njn}y Auswdo|sASp [BuonNINSU| :SPOOYI[SAI] A UNWWOD
paAoadwi 42150} 01 quswdolaAsp s92un0osal J91em asodand-njnw Joj uiseg JoAlY
[eSauag [e8auag a1 Jo saLIUNOD ay) Suowe uone.Salul [euoiSad 9dUBYUS O) SPOOYI|aA| wuswdojpasq
‘eluellINel Aunwwod paroaduwl 491504 01 AusWdolaAsp s92unosal Js1em asodand-ninw Joj $924N0saY J938AA 9sod.ang
SAWO aM | 000°005°82T asn | szoz-€10t ‘I[e|N ‘BaUIND uiseg JaAlY [e82UaG dY3 JO SBIIIUNOD 33 Suowe uonei3alul [euoidad dueyUS O] -1|ny uiseqg JaATY [eSauag TAYMIW
ysiy pasojdxs
Joy Je3iqey pue 93nya. Se pue JUSWISBUBW SILIBYSH JO) |00 B SE SIEIGRY SPISMEDS S9DIAIDS
[eamieu Jo uoneAlasald pue paamess Jo (3S9AJRY pue UONEBARIND) uonelojdxa | wa1sAsoda pue AlisIaAIpolq
|eSauag Y20q 98eanodus 03 suaxew Adijod 01 dew peou e duipiroad Aq saLiaunod ‘S9ILIOUODD 3N|q JUal|Isad
UDSSIAA-I934 ouna | 7707-020T ‘BOLIJY ISOAA Sulnoqysiau pue [e8aUag Ul SIDIAISS WRISASODD pue AlISIaAIpolq @dueyud of | a8ueyd s1ewWIpd J0) paamess [ NS-OTVINITD
BILYY
ISOAA JO SUOZ BuLiBW [eSauag ul suopjoyajels jo sanideded
puE [EISEOD B JO 3uip|inq Aq pue uonejsi3a| saliaysly Jo JUBWAdIOJUS Yy3nody ‘salpoq Adljod saLiaysy [eSauag
UO[BAIISUOD 33 10} 10 sanIANoe a3 jo Aduauedsue.ay ayy Suiseaddur Aq JejndnJed ul ‘9duBUISACS ul uiysiy NN suredy
diysaaunued [euoiSoy G ueadQ 000°€66 asn | ¥70z-120T |eSauag saliaysy 491399 ydnouya Suiysy NN sy o1 Ldeded s e3susg sroadwi o) 2y314 aya SupJojuiy
JuswaAoadwi
Aouauedsueay salIaysly PUe SW.IOJR. dJomawe.) A1oren3ad pue [e39] saliaysly
Jeuoneu ‘NN Suneqwod ul 3uoddns Adeded [ediuydan Sunsdae: :pweapw BAUIND) U] DUBUISAOL)
[epualy Q14O G ueadQ 000°S66 asn | ¥zoz-1z0t BaUuIND) sa29load a3 uyam swaojal Ad1jod pue sdueuasA0s sariaysy sroadwi of Ssaliaysly Surdaojuiay 994y
Js3uswa|dwy JouoQq 398png “and | uopeang sa13uN0) saAR3lqO 309lo4g wiiuoady

58 | African Union - Inter-African Bureau for Animal Resources



'LV
y3anog ‘eluezue|
payuN ‘eljewog

uead( UEIpU|

‘sa|[ay24as UJDISIAA BY3 Ul YIMOUD)
‘anbiquiezoly an|g 9|qeureisng .oy
uedsedepel, wayy 1ioddns | juswsSeuel, salIaysl{ pue
OV4 ‘“DDOIMS ‘snnliney| ‘eAuay| 1B SWDISASOID B2 PUE SDDINOSAI SILIBYSY S,OJAA Y3 JO YI[BdY 23 uleaurew 9DUBULLISAOL) [BISEOD) pUB
ELRAEYLEINGIN] vais 000°009‘8 asn | €20z-6107 | ‘oduei ‘sosowod 01 JUSWAZBUBW [BIUSWIUO.IAUS PUE SILISYSI) U99MISQ UONEUIPI00d aAodwi of aulely Joj diysisulied v D40IMS
BIUBZUR| ‘BILIY
yanog ‘eljewos
‘9U0T BJJIBIS
‘[e8auag ‘eiqiueN
‘anbiqurezo}
‘eluealinel| ‘eAqI]
‘el19qI ‘BdUIND)
9dA83 ‘o8uo>
Jo dlqnday
snesdowa
‘BII0A| P 239D
‘uoo.swe) eIy Ul saydeoadde Awouods an|q S|qeulBISNS Ul UOIIBAISISUOD BOLIY Ul UONBAISSUOD
USSSIAAIDD|A oJnd -610C ‘e1I23|Y AsuaAipolq suliew Suluayidus.is 03 9InqLiauod ey s32afouad auoddns o) AiisaaAipolg auliel
BIqUIED) 93ueydxa a3pajmouy| Uspuan) quswdojprsp Adede) g
9y ‘[esuag 'SWI9ISASODd PUE $32INOSA dULIBW UO IZPIjMoUy| " |
700C-210T ‘eluBILINE] :S31JBYSI) d|qeuleISNS
OV4 UWI peloN SON (P261) ‘0220.0} y3nouys ssrunod Jsurded ul sjdoad Joj A1undss uoniaanu pue pooj aaoadwi of swuweJaSoud uasueN-4y3 | uasueN-{v3
"OIAA Y2 Ul S92N0sal
3uiAl| suliew Jo uoneyiojdxs pue Juswdo[oASp S|qeUIRISNS JSAI[SP O3 PS1BpUBW
SOON PUE S212UD9SE JUSWIUISAOS PUE ISIIUSIDS DULIBW U9IMISQ pue ‘suonesiuesio
4243534 O|AA 43I0 PUE S2.4IUSD 3SBYI UDIMIDQ ‘DIUB|[IX3 JO S2JIUD [BUOIZD
puUE 92USI2s SulIeW YN UsaMISq sdiysaaulaed yoaessad di3saeaas Sunse| Suip|ing
Aq OIAA2Y2 Ul saliaysi4 03 yorouddy waisAsod3 ue Juoj 1uoddns 3ulod-uo aunsus
“29/oud sy jo uonenp
a1 puokaq pue suonesiues.o Jaulaed syl SpISINO SISUIIDS duLIBW jo Sulured
UO-spuey pue SujUIBD| DIUBISIP Ul SN 10} $924n0sa. dulj-uo 3uidojaasp Aq pue
OIM 242 wouy syuspnis arenpeds-1sod pue sispUaIds J9a.4ed A|Jes 3ulioiusw pue
3uureay Aq uoi3aa sy ur Ajiqeded yoaeasad auliew Jo A|IqeuleISNS 24NNy dINSUd
‘S|oA9] [euoi3ad pue [eUOnEU 3B UoR'IUSWa|dWI pue
juawdojaAap Ad1jod 1u0ddns 031 uonEBWL.IOUI JILIOUODS-0I20S PUE [EIUSWIUOIIAUD
PasBQ-22USPIAS JSAIISP A]SADYS 01 SISRUBIDS OIAA JO A|Iqe ay3 usyadua.as
‘SpoaU [BUOISDJ PUE [BDO| SOSSAIPPE YdJB3sad U9y 1Byl 4Nsud
01 s149dxa [B20] pue [euOI3a. YIIM >JOM pUE ‘saLiunod Suidojaasp ul saidojouydan
a3pa-3uipes| A|dde o1 sysnuaids auliew YN jo Adeded aya uayrduaals of uead( UEIpU|
‘3ulules) UO-SPUBY PUE ‘Y2JBSD. DIIOUOII-0ID0S PUE [EIUSWUOIIAUD UJDISIAA Y3 Ul YdJeasad
SANEJIOQE||0D UBjsue.d A30|ouydal 14e-311-JO-21EBIS BIA ABM SAI1D3)J9-1SOD € Ul wa1sAs0d3 ul Adeded
uoi8aa OIAA 3Y3 Suidey saBusjjeyd ssaJppe 03 Aljigeded ydueasad [eauswuoliAuS | paseatdu] y3noay | A11andsg
BOLIY YINog SulIBW MO.3 :s98UBYD 24MIN} pUE JUB.LIND JO s1oedwWi Y1 puE SAIBYSY OJAA POO} pUEB SPOOYI[IAIT] OIM
JON 1409 N 161°116'€ puned | 7Z0Z-210T ‘eAuay| ‘eluezue] P2123|3s PUBISISPUN O} U2JB3SD. DANEIOGE|[OD PUE [SAOU D[EIISPUN O] ‘suead( 9|qeureIsng -3D11S10S
J93uawajdu Jouo(q 3°8png “4nd | uopeanq sa1juUN0D) saARdR(qO 323foad wiAuoady

African Union - Inter-African Bureau for Animal Resources | 59



. 2OUEI||\Y Wa1sAs0d] 9|qeuleIsnNg Uead( UeIpU|

UIDISIANA,, B J0j 2u0ddns [euoneulaiul pue [euol3ad 3ing sey 133lodd J1DSY €
129(oud aya

uIylIm 3s0d I0JeUIPIOOT) SDUBUISAOL) puk Ad1jO4 B JO UONEIID B3 Ul p3I|Nsa. sey
Y2Iym ss950.d 92UBUISAOD) pue Ad1jod & U EIISpUN sey 123(odd JWTDSY YL 'T
*sua3euBW 92.4n0saJ AjuenonJed pue siaydJeasa

01 |nyasn A[21BIPaWILI SI YDIYM UOIIBWLIOHUI JO SSLIIUNOD 333[0.yg dY3 03 AUdAIIPp
Ajaea ue syuasaudad syuodad a3l duiu sy jo uonsnpoud ay] *(YAJW) SisAleuy
onsouselq WaisAsod] aultel aya ‘93e1s ] -24d B Jo uonndaxs pue uoneaJ?) *|
:yoeo.udde joay-031-a3pry

ay2 ySnouya sayeuaq o|dn|nw 1oy} s9||ayd24aS Y JO Spue|sl pa1a3.e) Ul SIDIAIDS

S3||ayd4ag

93 Ul SWa1sAsod]
[e111S2.J3] pUE [BISEOD)
‘auLrey Jo Juswadeuel,|
pa1eJ391u] 9y Joy

daNn 439 M ¥16'868'€ asn -610T so|[ay24as W21sAS0JD [B14359..493 PUE [BISEOD ‘QULIBW JO MOJ} 943 SAISSUOD pue adeuew of |  ydeouddy joay-01-a3pry v
3upjuomiau d|qeureIsns
Y3noJy1 S Ul 94eys 01 A|9PIM SWIISAS POO) SUO PUE U3[B3Y SUO JO HIOMIWE.
ay2 ul swalsAs pooy oienbe ul Yajesy [ewiue dpenbe uo a3pasjmoud] MaN -
S31JIUNOD eIy Ue.eyeS-qng Ul A11deded uoisuaixe
9DUBYUS PUE SIDIAISS UONEINPS paje[a. aJnijndenbe aya aroudwi o1 yajeay fewiue JuswWeSeuBW YI[BdyY
snenbe uo s||pjs [eandead pue a3psjmouy| sJaues| pue Adeded [euonmunsul - Jewiue >nenbe paroadwi
sal3unod | ysnouays edlyy uedeyes-qng
eAuoy| BOLIY URIBYES-QNS Ul Juswadeurw Yajeay [ewiue dnenbe uo Aipedes yoaeesay - ul J0323s aumnaenbe ayy
IAN ‘USI4PIMOM PEION [ 000°000°£T AON | ¥T0T-020¢ ‘eueyD 3dA33 :anoudwi o) ur A31jiqeureisns pasea.ou|
SunJOMIBU [BUONEBUISIUI PUE [BUOISSJ 9dUBYUS pue saidljod
POSBG-92USPIAS JO JUSWdO[PASP B3 03 9INQLIAUOD ‘SIIANDE UOISUSIXS/YDJeasa.l
JUBAR|2J INO-A.IED ‘S[euolssajo.d 21ednpa YdIYMm ‘ed1jy UI21SET Ul SUOnNINSU
1S3H uayr8uaals 01 ‘BdLIy UI1SET Ul SWSISASODD J9IBMYSA) JO JudWSeurW BDLIJY ISB] Ul SWIsAs0dd
Aouade 9|qBUIBISNS DY) SPJBMO] [9A] [BUONNINSUI PUE [BNPIAIPUI 93 1B $9ssad0.d | Ja1emysad) Jo Juswadeurw
juawdojarsp juswdojaasp Adedes 1uoddns 01 :5,5QS 9Ya JO JUSWAAIIYIE B SPIEMO) 3|qeueIsns ay3 Joj sqny
miog ueLsny 0010691 ouna | $707-120T D1/ 2583 | 9INQLIIUOD O) PUE SWISISASODD I91BMYSI.L) JO JUSWISeUEL S|qBUIBISNS BU) IS0} O yoJeasas pue uoneanpy | || gNHVNOVY
"UBS0 B3 03 JeBIY3
J3yauny Aue pue 1834y SeS pue |10 JUSIIND SYI PUBISYIM PUE S\/J|| Sulsea.dul
y3nouya ‘sjdwexs .oy ‘uondaloud Jsyriny Joj [[ed 01 Jayra30) swod o) ajdoad sueadQ JInQ
S9|qRUD JBY3 ABM B UI ‘DUI[3SEOD 3413UD 33 Suo|e AILIBPI|OS PUE $HI0MIBU pling 03 12910.d O] SaNIUNWWOD)
pareadeded aq ||IM SIMIUNWWIOD Y3 :UBIDO 33 J0j UonI3104d WId1-3Uo| dA3IYDE [e207 Suiamodwy
G ueadQ 000052 asn BV YOS 01 JapJo ul [ended [e120s puE s||B|S YA SINIUNWIWOD [BISEOD Yl Jamodwa o iSuUBadQ JINQ 9|01 OYAA
“JUsWaSeUBW $32UN0S3 J91eM paroiduil spaemol anSofelp pue 21e08au pue
sassod0.ud
Japjoya»eas-nnw Ul A|pAndaye a8eSus 01 s.u01de Ay jo Adeded sdueyug -
Juswadeuew Ja1em Alepunogsueny ul yoeoaddy waisAsod3 ayr 3unedsiul
4q
uiseq aya ul syodsioy ul 95ul|isaJ [e21S0|0ID pUE [BIDOS PIdUBYUD dIBASUOWR( -
uoneAJasuod Asiaalpolq Suiroaduwl Agausya YAAL Ul
eiqiweN [ sanssi wa1sAs029 Jo uoisnppul ay3 ul Sun|NSaJ SsaUSIBME pue 93pajMOoU| 9sea.dU| -
‘eUBMSIOQ :uiseg
1M3I ‘N4Ya ‘oy1osa | JaAry nbuag-a8ueaQ aya ul (WNYAA]) 2USWSSEUE]Y 924N0SIY JIBIBAA PaIE.ISIU| OdUl BJLIJY UIaYINOog
‘vas ‘soO ‘NoNI aivsn 00000Z'C asn -€10T ‘edLY Y3Inog (v3) yorouddy waisAsodg ay3 Suiwes.aisurew Aq Aoeded aoueudaaos pjing of 40} 2.1N3N} 9UNJDS JSIBAA
Js3uswa|dwy JouoQq 398png “and | uopeang sa13uN0) saAR3lqO 309lo4g wiiuoady

60 | African Union - Inter-African Bureau for Animal Resources



epuedn ‘eluezue]
‘uepng ‘uepng
4anos ‘epuemy
‘eAuay| ‘eidoiyag
dA23 ‘08uo)

S|9A9)] [euoiSa. pue [UOREU I8 Y104 JuswaSeuew pue 3uiuueld s92unosa.

199(0.d 39WoIpAH

ND-dvS1aN ZIWg ‘N3 000005°S oJna | 7707-810T \yQ ‘ipunang J91eM dA04dwl 01 UOIBWLIOMUI 9|qEI[9. SJOW pUE BIBP W [B34 9piroad o] [euoiSay uiseq d|IN
Suured) pue auswdojeasq Aipeded ¢
‘suoneJogqe||oD) diysiaulieq pue Juswadeduy Japjoyadiels 7
‘9JUBULIDAOK) [BISEOT) put UBad() paroadu| |
swweadold uondy
21893835 Sulduedwodde pue UONRUSAUOD) JUSLIND) Blon3uag ay3 jo uoneusws|dwi
pue uoiyednsawop ay3 ysSnoays uoidau syl 01 ulag-||9M pue SIyaUq [BIDOS pue
[EIUSWIUOUIAUS ‘DILIOU0D3 SpIAC.Id 01 JSP.O Ul WalIsAsOd] aulie] 93487 UalInD wa1sAs0d7 aulJel a3.4e]
®ILIY Yanog e[onsuag ay3 JO 9sn 3|qeUIBISNS PUB JUSWOUBYUS ‘UoNRI[Iqeya. ‘Uondaroad | elendusg aya ul @dueudaA0D) | |1 1D3[OYd
Je1IBIRID9S DY 439 9M | 000°000°01 asn | zzoz-z10z ‘eiqiwep ‘ejo3uy ‘UOITBAJIISUOD WJI-3uo| aY3 01 Yoeoudde [euoiS8au pajeulp.aood e dziead o] uead Suiroadw) JW1Dg
Qdoue4
‘elueZUR) ‘BILIpY
4anos ‘eljewog SS9URJEME pUE 9dUBUIDAOCS Suluayaduang 4 SaNIANDE
‘s9||ayohag A|9SIM SMoJ} JaALI SuiSeuel] € pUE S22UNOS paseq-pue|
‘anbiquiezol Ajjenb usem Burunsug 7 | wouy uBad UBIPU| UISISIAA
‘snpLInepy s1elIqeY [eIseOd [edNLId SuiSeurw pue 3uliolsad ‘Sundalold | sy jo uondazoud ayy Joy
uedsedepel :SMOJ} JoALI SuiSeurw pue Aenb Jszem | swwreldoud uondy didseng
dINN 439 9M | 000°298°01 asn | 12079107 | ‘ehusy| ‘sosowor Suiroadwi ‘syeaiqey [eantid Sundaload Aq sassauls paseq-pue| asayl adnpad of ay jo uoneuswajdw) dVSOIM
sJ0312% UBS2() UBIPU| UJIDISIAA
91EBIS-UOU PUE SIUSWIUISAOS [BUONEU AQ S)JOMBWE.) 9DUBUISAOS BIJE UOIIBAIISUOD 3Y3 Ul UONIBAIBSUOD
s3||]ayd4ag ESIEINRYENN Jo pa1d310.4d JueAd|a. A|[ed0] Jo uondope ysnouys sajjayd4ag pue anbiquiezoly AISJa2AIpOIq pUE 3DUBI|ISAL
aunieN| ‘VINIV ‘anbiquiezo}, ‘eluezZUE] ‘BAUSY| — $I11IUNOD UNOJ Ul (SYA||AT) SBRJY Pa1d310.d dulie|] paseur], |e2130]033-0150s duliew
‘O1aY¥0D ‘NONI DI-ANWE ouna | £702-020C ‘eluezuE] ‘BAUDY| A|[e207 jo 3uswagdeurW-0D SAISN|DUI PUE 3|qe3INba ‘9A1IDaYe WI93-8Uo| dA3IYdE O] pue [easeod Sudueyuy dval
uead( UEIpU|
UIRISIAA ‘BOLIY ‘08ejadiyday
soJowoD) 3y] JO Seady
ISNJ| UOIIBAISSUOD) SOIOWOY) JO SBAIY P912910.J SULIE]| |EISEOD Pa12910.4 duliel 3y |
SPUB|P|IAA G ueadQ 000866 asn | ¥70z-120T oJowo) anoy 3unsixa aya ul uondalo.d asEaUdUl pUE JO JUBWSSEUBW A2 USYISUBIIS O] JO JusWaSeuey 2ANDY]
A8a1e.0G AWOoUOD] aNn|g BOLIY 33 JO IX3IUOD Y3 Ul ASISAIPOIq 123(0ud Awouod]
cienbe Jo uon>910.d puUE UOIIBAISSUOD ‘UONEZI|IIN SY2 UO S9I3IUNWIWOY) dlwouod] | an|g uedLyy ul AsisAlpolg
val-ny vais | 00000001 asn | ¥70z-1z0T 'L [euoi3ay pue sa1e1§ JaqWIS UOIUN UBdLY Jo Adeded [euonninsul @dueyuy o] cienby Suiaiasuor)
suondajo.dd papes3dn Jo quswaseur], paroadu] ‘seady UOIBAISSUOD) UBDO Swa1sAs0d3
Jo uoisuedx3 10 UONEAID) (UONDUN) PUB ALIAIIDBUUOD WAISASOID SDUBYUS puE ueadQ JO saJeId9H uol||ig
Suiag-jjom uewny a3owoud ‘a3ueyd s1eWID 01 9dUSJjIsaJ pling d[ay AIsiaAIpolq GT'| JO uoneAIasuoD
pJen3ajes a2 aroadw| pue puedxy
vNg ‘D 439 9M | 082'S£9TT asn | 970z-120T [eqo|D 01 ‘SWa1sAS02d UBSO JO $2ILIIAY UOI|[Iq GT'| JO UONEBAIISUOD U3 3sA[eIed O] 01 9dUel||y aJmeN an|g
BIUBZUER] ‘BILIY UONUIAUOD) IqO.IeN dYd
4anog ‘eljewos Jo uoneuswa|dwi 9And9Y]
‘s3|[aya4ag :123foud (sy3) sauswaaudy
‘anbiquiezol, [EJUSWIUOUIAUT [BJDIB|1IN|A|
‘snijLIne}y Jo 8uipjing Aoeden)
uedseSepel SUB9J0 pUE SISEOD sa11IUN0Y) (dDV) dyided
JelIRI_II9S DN n3a 8€9°0¥ 1T asn | ¥veoz-610t ‘eAusy| ‘solowo) JO JuSWaSeUBW 19119q PUE SDUBUISAOS [BIUSWUOIIAUS [BUOIBUISIUI SA0Jdwi O] pue ‘ueaqqlie)) ‘uedllyy
Jjuswajduw] JouoQq 398png 4nd | uopeang saljuUNo0) saAIR3(qO 323fougd wihuody

African Union - Inter-African Bureau for Animal Resources | 61



(030 ‘sadads
ysiy pauareayd ‘sajeym ‘suiydjop ‘saprum eas ‘sp.iqeas) saidads auliew A3 aya jo

C]YETN
ogeD) ‘ou.dju| op ereg jo

BUNJUET OBSBIDOSSY G ueadQ 3 asn 91497 0qeD) | [BAIAUNS WIR1-8UO| B3 3UNSUS O) pU. ‘AIISISAIPOI] SULIBW 3DJ0JuUldJ pue 129104d O] | Eady pa1dalo.d a3 103104d
STEIRYEN
‘soJowon) 123(o4g (oeDoN)
‘eluezue| |]ouuey?) anbiquezoy
‘anbiquiezo| UJBYILION] 33 JO S32IN0SaY
IMMOIQY0D uedsedepely G707 Aq paulelulew dJe SWaISASOdd dA0ISUBW PUE ‘SSBISEIS ‘SJoaJ [B10D (DN) |EISEOD) pUE BULIE] Y3 JO
‘SOAAIBLIRIDINEG DN W34 000005°1 ouna | 770Z-6107 | ‘(e2urdq) uolunay | s|suueyD snbiquiezoly ulsyiioN ay3 jo anjeA AsaAIpolq YSiy ay3 3Byl S4nsud O] Juswadeuey, pateJdau) OEDON
wayy
3uli01s94 Jo/pue Suiaasaud pue swWIsAsodd 9saY Jo JudwWS3eUBW d|qRUIRISNS
3Y3 0} UBE] 9q 01 SAINSEBAW 151} 9y I0} Aem a1 aAed o1 pue ‘(eedwey| pue
epuedn ‘[edauag Jexeq ‘uelpiqy) sanid a8ue] 224ya Alddns 01 pasn saye| S3USUNUOD AY] JO d3JY) 199(oud
IVYNI W344 oana | 7707-910T ‘QI0A| p 910D ul Ja1em Jo Aujenb aya Suissasse pue Sunsadsul Joj ssadoud e 3uswajdwi o) BOLIY/ Ul S924NOG JIIBAA IVSEAA
LYY
yanog ‘ejuezue|
paiuun ‘eljewos
ST[ETRYEIS SWIoJRY [euonININSU|
‘anbiquiezol, pue uonesiuow.eH Ad1jod
uedseSepe) swwre.3o.d uondy d18a3e.s
‘snplnep| ‘eAuay| JIN7 UBSD( UBIPU| UJSISIAA Y2 Swa1sAsod] aulJel] 93.Je]
daNn 439 M 0059978 asn | €zoz-2z107 | ‘eduedq ‘sosowor Jo Juswaseurw ay1 aroadw djay 01 wuojau [euonninsul pue Adljod a1owoud o] | UBIdQ UBIPU| UIISIAA DY | JHIHAAVS
1d433 ‘uepng Aiajes wiep Jo uonendad sy uiusyadus.is ‘Al
yanos ‘uepng ‘uones||iqow ddueuly JUBWISAAUL SulusySua.ls
4anog ‘ea.nlug SwR1sAS a8pajmoud| dSTIN 2Y2 Suluayaduauas ‘it
‘eido1yag ‘eAuay uswdojaasp [euoneziuedio pue Sujuueld di3s1eans Sulusyrduaaas |
‘epues) ‘epuemy :uIseq JaAlY 3|IN Y32 JO IXSIUOD 3Y3 UIYIIM ‘S9DINOS J91BM 199(o.d 3uluueld uiseg
‘puning ‘eluezue| s,uoidau ayy dojaasp pue aSeuew 03 (dySTIN) weadoud uondy AJeipisqng saxe] | J9AlY Joj Suipjing Addeden
ND-dvS1IN a4dv 000000°1 oJna -/10T | D@y ane.powsq Jelio3enb3 a1\ aYy3 jo Audeded pue dJomawel) [euolININSUl 3Y3 USYISUIIS O] J0} 2dUBISISSY [BDIUYDD]
douelsodw SPIM-UISE]q YIIM SPUE[IOM JO JUSWISSBUBL SAIDRYS Y3
1d4A33 Joj sanideded jeuonmnsul pue saidijod [euoneu usyi3ua.i§ O PUB ‘SISN PUBIDM
‘uepng yanos Jo 93ueJ ||} BYI JUNOIDE OIUl SuD{EI SPUB[ISM JO JusW3eUEBW dANEI9dOOD pue
‘uepng Yanog a|qeureasns ay 1o} yoeoadde apim-uiseq e a1owoud pue dojpas “auswidojaasp
‘eaanlJg ‘eidoryag s,ulSeq dY3 .10} SUONDUN) WISASOD DY) PUB SPUB[IIM JO 3]0 Juellodwi syl (303loud spuepapp
‘eAuay| ‘epuedn UO $140}J3 ADBJOAPE 9H{EIISPUN PUB SSOUIIBME 3SIY ‘S1I0}S UONEBIOISAI pUe ZINg-N3) uiseg JaATY dIN
‘epUBMY ‘IpunIng Suiuueld Quawadeurw ‘UoNEAIISUOD BpIM-UIseq 1Joddns o1 uiseg d|IN @Ya ul |  aya ul uonesadoor) JIBAA
ZIo ZIWg‘N3 | 000°00S‘€] oJna -/10T ‘elueZUR] ‘DAY aoueliodwil AIBpUNOGSUB.] JO SPUB[I9M UO 3seq a3pajmouy| aya uaypduanis o] | AJepunoq sued| o3 34oddng
BIQIWEN| Ul 5I0MIBU
VdIA Jo uoisuedxs pue
(VAWIN) g2y paidazoug
auliel Spue|s| UBIqIWEN|
VdWIN ay3 Jo JuswaSeurw
4NN G ueadQ 006 asn sueaf ¢ BIQIWEN a1 a3eurw Aj9ANO9Ye 01 ue|d JusWSSEUBW [BW.IO) B 924NOSAJ PUE UsI|qelsd o] |  9Andaye aya Suiuayaduang
Jjuswajduw] JouoQq 398png 4nd | uopeang saljuUNo0) saAIR3(qO 323fougd wihuody

62 | African Union - Inter-African Bureau for Animal Resources



sal1aysy yauad 9jiN SulAIasuod
-324N0S3J pUE d|qeUBISNS WO} SWODUI PSSEIUDU] UE SE ||9M SE BOLIY ISB] pUe

epuedn

941 ‘04A1°Z1D ZI©o | 00005601 oJna | £207-910C epuedn epuedn ul uonendod aundasul pooy a3 o} d|qe|ieAe s1onpoud ysiy a40w SAeY O] ul salIdYsly d|qeuleIsng n4s
'SJuUaLINU SUIAISSUOD JJIYM
AuAnonpoud pooy aseaudul 03 waisAs a4mnd Anjnod-ysy paie.daiul a1epljea o]
SUOISSIWR HHD pue S| Ul aunssaid
3uiysy aonpad ‘uononpoud ysiy asealdur 01 A3ojouydal puod-1a8uly aowoud o]
‘AusJaAipolq onenbe jo pue A1ajes pooy Supueyus ajiym Alianonpoud ysiy
asea.udul 01 sa3ed ysiy (3daH) ausjAyrahjod Ansusp-y3iy jo asn aya s1owoud o)
3502 uopdnpoud 33npaJ pue AAnsnpoad
PUE [BAIAINS [BAJE| USI} 9SBAIDUI O SWISAS SujWLIB) Ysij 20[J0Iq d|qeuleIsns
9JEBPI[EA O] SWISAS 24N3YND YSi} JIBWIS-IIBWI|D JO UOIIEPI[EA YSNOJYd JUSWUO.IAUD SWIAISAS 24mjn>
INEDO dM asn -610C eAuay| 9|qeureasns e ul spooy|aAl] aroadwi pue AiAanonpoud aunjndenbe aseadsul of ysi4 3JeWS-238WI|D BAUSY| DS4SOM
SWISAS J201S3AI| puE SWisIUB3IO JO YI[BAY PUB dJBjdM dY) jo JudwaAoidw)
SWaNsAs Sulwey 320159A1 A|puUsly-wasAsods jo Juswdopasqg
pasnpoud sapads a3 Joj 331p 9|qeulelIsNS pue AUijeay e JO JUSWYSI|qeIs]
snnuInep 1saJa3ul aumjndenbe jo sadads jo saja4d [ed130j0iq aYa Jo [o.qu0D)
‘eAuay| ‘eluezue| :Aoeded yoaeasad uayiduaals pue s1ioyo ydJeasad [ood ‘93pajmour| adurydxd
‘@Y YInoS | 03 uspJo ul (dduedq) DIFYVIN HINN WOy SI01D. pue (Snilinel ‘eAusy| ‘eluezue| )
ayl ‘eIqIWEN ‘DJI0A| P BOLIY 3587 “(BDLIY YINOS ‘BIqIWIEN]) BILIY UJSLINOS ‘(3580 AJOA| ‘[S2USS) BLIY By Ul dJn3jndenbe
PNS-1YAD ‘PNS-1YAD oana | $707-610C 9107 ‘[e8auag IS9AA Ul @4n3jndenbe SulLiew Jo p|aly SY3 Ul swesl ydueasad Jayiasol Suliq o) aulrew a|qeureasns | YNOVIWMIY
smqequiiz
‘elquie7 ‘e8auag
‘elquien) ‘DJI0A| p
9107 ‘Uoouawe’) 'S3LIIUNOD d1jIoBd dY3 pUE UBSqqLIED)
‘adpuly pue d1jIoB4 dYI pUEB UBSQqIIED) Yl ‘BdLIJY Ul SUIBYD N[eA aun3jndenbe pue salsysly SY3 ‘edlapy Ul unyndenbe
owWo| oS J0 A11jIqeUIBISNS [BIUSWIUOIIAUD PUE [BIDOS ‘DILIOU0d aYl 3ulinsua Aq uoneaud pue saliaysly d|qeureIsns
ow4 N3 | 0000000 oina | 57070707 | ‘miuezue] ‘eliadiN sqol pue A1iadsoud s1wouods A11undas uonLiINU pue pooy 01 MNqLiIuod of | jo jenuaiod aya Suppojun dOV¥HSIH
BOLIJY/ ISIAA Ul UOIIDNPA UONBW.IOJSUB]
A1asaod pue uoniianu pue A11UNJ3s pooy 01 U01D3S SY3 JO UOIINGLIIUOD S dUBYUD pue Aujiqeureisng
01 A8a1e.1g 2umnoenby pue saliaysi [eUOISaY PaJBUIPIOOY) puE padeaSalu] ayl | ‘@dualjisay oedw) A1indag
ov4 N3 | 000°000‘0% oina -610T BOLIY/ ISOAA Jo uoneuswa|dwi pue JusWdo[SASP Y3 O} JUSWUOIIAUS SUl|qeUS UE 9183JD O] uonLINN pue poo 1S9
siseq
9|qeureIsns e uo pjos pue pasnpoud ysi jo Aljenb pue Anuenb sy aseauoul o
sassadoud
JuaWdo|2ASp [BD0] JSPIM pUE dlWouodd ul uoneddnaed Alunwwod aroadwi of
(s@21A49s UOISURIX3/[ed0]| ‘[edulro.d ‘[euoneu) Adeded [euonninsul uayiduaals of
15103295 a4nyjndenbe pue saLIaYsly 1094 1BYI SaNSss| 93ueryd S1BWI|D
Suissauppe 3|Iym spjoyasnoy Sujwiej-ysy pue 3uiysy puejul [euesn.e Suowe
uonINu pue A31und3s pooy Suiroadul JO MIIA Ul SSIIUNWIWOD 338.) Ul Spjoyasnoy 193(0ud aumynoenby
avi4l av4l | 000°0¥I1°CI asn | ¢oe-S10T ejo3uy Sulw.ie)-ysy d[eds-|[ews pue Sulysiy pue|ul [euesn.e ul A11arod 9onpad of pue saluaysl] [euesiay dvdv
Jjuswajduw] JouoQq 398png 4nd | uopeang saljuUNo0) saAIR3(qO 323fougd wihuody

African Union - Inter-African Bureau for Animal Resources | 63



ejo3uy ul (qWIaA pUE dqUINg ‘03|15

‘eredq 01di33) sapIuNWWOD [BISBOD UNOJ Ul SUIAI| SI9YSL) [BUBSIIIE 1O} BS 1B A19fEs 7 19loud
AVAYVIW aawv 000°001°1 asn | zzoz-e10t elo3uy | 9ouByUS puE PIPE.JI YSl) JO SN|BA Y3 SSBDIDUI ‘S9SSO| YSly 3S9AIRY-1s0d Sziwiuiw o] 14oddns 10129s saliaysl4 7dSs4
epuedn) ‘ouoaT swiaisAs pooy a|qeueIsns
B1IDIS ‘BlUBZUR] 101095 159AJBY-1s0d SY2 Ul USWOM UO SN0} [e1D9dS B LAIM ‘BpUESM pUE SUOST 10} S3LIaYSI) 3[eds-||BWS
OVA peJoN 000°00S‘C asn | zzoz-s10z ‘IME[B] ‘BUBYD) BUIDIS ‘BIUBZUE| ‘IME[E|A] ‘BUBYD) Ul SIHJOM USlj PU. SsJaysly a|eds-|jews duoddns o] ui uswom Suriamodwiy
‘Ansnput ays ul suake|d Sunsixa aya Aq saniunitoddo ssauisng jo uoisuedxa
PUE 50308 M3U JO AJ3U3 93 9383)[198) 03 P323dX® SI UINY Ul YDIYM ‘QUSWIUOIIAUD
24mdNIseul SUljgeUS UB JO UOIIEAD ‘9dUBUIL O) SS3I2E Sulieys-ysid padiud
AjpAnnadwod ‘syayew andino pue andul Ajenb o3 ssadoe ajqeljad jo uonowo.d
pue 110ddns :uonessusd auswAo|dws s|qeureisns pue A11IN29s POO) ‘UCNEBDIYISISAIP 123/o.d Juswdojarsp
YSIPIOAA aaw 000°0£9°C asn | zzoz-9lot elquez J|Wouods 310wo.d 01 BIqUEZ Ul 10323s-gns aunijndenbe 3|qeIA & a)gnwis o] asiudiaaua aumynaenby
S doMmISN|
$3143UN0d UoIuN SJOpE.| PUE SJOSSII0.d
1INHSIHMY -£10T | ueslyy 7€ ey aJmynoenbe pue saliaysyy Ul USWOM JO JUBWISMOdWS JILIOUODS Y2 3JUBYUS O] ysl4 S,USWOAA Uedlly | 1 INHSIHAY
eAuay|
J0123s aumyjnaenbe ul waisAs aumjnoenbe
BOLIJY Wieq 450 asn | zzoz-e10t eAuSY| | s;eAusy| jo auswAojdep sy Joj auswuodiAua Adijod AIsndUI puE UBI|ISaJ & p|ing O] ay BuluaypSuang MAVS
BlUBZUE| pUE
A1a120g BlUBZUE] | SSWODINO DIWIOUOII0ID0S PUB UONEAISSUOD paroidw Joj padueuly A|qeureasns pue | anbiquiezol, ul uondsloy
UONBAIISUOD) 3JI|PIIAA G ueadQ 000666 asn | szoz-ozot ‘onbiquiezoly | ‘eAndsys ‘s|qeainba si jusweSeurw pue udisop seady p1d9310.d SUlIel 3INSUS O] AsiaAlpolg suliel
sJaysly o[eds-|jews Jamodws pue L0123 SILIBYSY SY3 Ul JUSWSSeUBW
pue Aoua.edsue.y aroadwi ‘saliaysyy J19y3 Jo3uow 03 JedseSepely Ul saiioyane UBSD(Q) UBIPU| UJIISIAA
salIaysy aya 34oddns pue Yyaim 21e10qe||0d 01 :iedseSepely Ul SIIUNWWOD [EISE0D a1 pue Jedsedepely
UOIBAJISSUOD Jo s3y311 9y 199104d pue--sIaysl [BUORIPE.I S|qRISUINA PUE JUSWUOIAUS SULIBW ur Suiysiy [eLasnpu)
S3.N3USA aNn|g G ueadQ 000°0SZ asn | ¥zoz-1z0t Jeosedepel a3 ‘sx}201s ysij uo 1oedwi s3i--3ulysy [eLIASNpul [83]|1 PUB SAIDNJISSP PUS O] aAndNSeq Sulpuy
‘sapuNWWwod Suluwiiey
ysiy Aq sa18ojouyd93 yons jo uondope ay3 s3owo.d pue eidoiyag pue ea.aalig 9dA33
ul suonmsul aumyndenbe euoneu jo Adedes usyaduaals amyndenbe jo play
a3 ul susuled [euoneu/jeuoi3al pue yYsiplIOAA‘QV4| US9MIDG UOIIEIOqE|[0d
9doueryUS pue aumyndenbe sAndnpoud ul yanoA pue uswom jo uswasedus aroadwi
eidoiyag ‘seaJe plLie ul sai3ojouysal aamjnoenbe juaidyys jo uondope aseatoul o3 reidolyigy sai3ojouydal aumnoenbe
YsI4P|OAA avil 000'¥ST‘I asn | zzoz-siot ‘ean1ag 2dA33 ‘eaa3143 9dA83 ul suswiie) Ysi JO 9DUSI|ISSI PUB POOYI|SA]] [edn. saoadwi o] 2JewWs a1ewW!|d> SudUBApY 1VSITDV
SpooylaAll
pue diysunauaudaniua [eana paroadwi oy sdiysaaulaed pue sadedjul| ysijqeisy
sa1poq J91em Ul Sulwe) 93ed a|qeureasns pue aandnpoud ysnoayy
SP|oYyasnoy [eJn. JO SNIBIS [BUONLIINU pUE sawodul QuawAojdwa pasueyug 1l
24mynd 23ed 9|qeuleIsns ySNoJayl sANIUNWWOD [ednd Jamodwy |
:diysaauraed aealud-signd pue BOLIY/ ISIAA Ul dunmajndenbe
Ysi4PMOAA D1SS-avAl 000005 asn | 7zoz-0zot elIadIN ‘eueyn) | a3psjmow| Jo a3urYIX3 OJpy-OUIS YSNOUYI BILIJY ISIAA Ul 24n3|nd a8ed 3owoud o] | o8ed sjqeureasns Sunowoud VAMVYDSOd
J493uswajduwi) JouoQ 308png “and | uopeang sal3uN0) saA3dRIqO 309foug wihuony

64 | African Union - Inter-African Bureau for Animal Resources



uonesniiolid [eonijod y3nouya 3 paALLIE pue 9JUSPIAS d|qe|leAR

BILYY 1599 9Y2 UO paseq ‘@w pue adeds ul swied ajdnjnw 3uliapJao Aq eaJde suliew
1e1IBIID3G DY DIFANWE | 000°880°01 oana | 770Z-¥10T yanos ‘elqiweN a3 jo uswdo|aAsp ay3 asiuedio o3 ssadoud Suluuely [eneds suLie] oyl asn o) Suiuue)q [eneds sulepy VINSIYVYI
8ujuJea| uossa| pue ‘sajdwexa ‘sadusliadxa padeys Joj swisiueydIW
y3nouya “8-s tuoidau a3 ur JuswdojaAsp aJnindenbe paziuowliey ajowoud -
‘SPOOYI|3AI| 40 A311Nd3s
POO} QUBWIUOIIAUD 33 Uo Aj9AnE3aU 10edwi pinod Jo juswdolaAsp a4nijndenbe
Jo AljiqeuleIsns SY3 SUIWISPUN PINOD JBY) SIBSIYL PUE SI3US|[BYD SSSIPPY -
10129S 9|qRUIBISNS PUE JUSIDIYS SI0W B O UONISUR.
pide. aiow & 2unsud 03 S.101SAAUI Aq PadEy YIMOUS 01 stuswipadwl sAroway
{UISBQ BIIOIDIA 9B SY3 Ul S92INOSS [BINIBU JO JUSWSZBUBW S[qRUIBISNS PUE
BJUBZUR] 2uswdojaAsp d1wouodd 1i0ddns 03 Jap.Jo ul aunjjndenbe [el2JaWIWOD d|qeureIsns uiseqg elI01JIA BT Y2
O4AT ‘USHPIHOA n3a | 0000510l o.4nd | $702-610C ‘epuedn ‘eAuay| pue 3|qeanba Japuas ‘annadwod jo JuswdolaAsp ays 03 AINQLIIUOD Of | Ul A1o3g Sulwiey HSI4INYL HSI4-3NYL
199(oud 3uswdojprsg
Suluayi8uauis ureyd anjea ysi4 quswdojaasp aumndenby quswaSeuew paysiarem PaYs.a3eAA pue
pue saliaysly a4nided S|qeureIsng :sawodul pue uonsnpoud paseauoul dudy | JuswdojeAsq 4myndenby
YsI4PMOAA YSIPJIOAA 000°00S°1 asn | $20z7-020z IME[E] pUE ‘saun1uaA aumyndenbe o3 salsysy aunides wouy uonesyistaAlp a1owoud o) ‘sa14aYysl4 d|qeureisng
epuedn
ul Ajuo sjool JuswaSeurw se 3uisuadI| Suisn SSIIIE SALIBYSIY PI||0.IU0D 01 uado
WoJ) SAOW € pUk JUaWASeUBW 324N0SaJ 01 payul| Yyoeoidde ssauisnq e jo uondope 193(0. BIIOIDIA
403235 a3eAlId 3AidEOUd B pue s3s11duSIUS SSBUISNQ ‘SUIBYD DN[EA ‘UOIIBIID UI[EdM e o surey) ssauisng
Z19 ‘041 ZIWNg 0000008 oJna -810T epuedn | ‘solwouods uo paseq aJe Jey) JusWSSeUBW SaLIBYsY 01 saydeoldde mau 1dope o) salIaysl4 9|qisuodsay dDady
Jjuswajduw] JouoQ 398png “and | uopeanq sa13uN0) saAIR3(qO 323fougd wihuody

African Union - Inter-African Bureau for Animal Resources | 65



Annex 5: Measures of adaptation to Climate change in fisheries

Threats Good practices Level of
Changes Changes Changes implementation
in species in species in fish capacities needed
distribution composition productivity
X X X |. Enhance monitoring programs through | Low
community-based approaches
X X 2. Incorporate environmental variables | High
and risk into fisheries assessment and
management advice
X 3.Adjust spatial scale of monitoring to be | Medium
responsive to shifting stocks
X X X 4. Establish early warning systems for | Medium
extreme events
X 5. Apply flexible and adaptable fishing | Low
seasons
X 6.Apply tradable fishing rights/allocations | High
to allow flexibility in response to stocks
shifting across international borders
X 7. Close fishery during climate-driven | Low — High
events to support resistance and
recovery
X X X 8. Apply in-season management systems | Low — High
that are responsive to rapid climate-
driven stock changes
X 9.Relocate fishery species to compensate | High
for changes in productivity
X X X 10. Conserve keystone  species | Low - Medium
complexes to avoid ecological tipping
points and related changes in target
species abundance
X X X I'l. Relocate landing and processing | Low - High
practices
X X X 12. Develop new fishery opportunities | Low - Medium
to capitalise on distribution shifts or
enhances productivity (including for
‘new’ species)
X X 13. Source more diverse supplies of | High
seafood for processing facilities
X X X 14. Develop new products and markets [ Medium
to maximise fishery value as catches
decline
X X X I15. Develop insurance schemes that | High
protect fishers against loss and damage
after climate events or due to ‘forced’
practice changes or exit from the
industry
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