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1. Summary

Africa has a large and growing coastal populationluding a number of important coastal cities.
With sea-level rise, flooding and inundation of stah areas would be expected creating problems for
infrastructure, transportation, agriculture andexwatsources within the coastal zone. However, this
work shows that coastal issues in general, andeseh-rise impacts in particular are poorly
understood for Africa at a continental scale. Wlaléew countries are well studied (for instance,
Egypt, particularly around the Nile delta), most éttle studied. This paper examines the potential
impacts of sea-level rise in Africa via a literauweview and a continent-wide analysis using DIVA —
which is an integrated biophysical and socio-ecanompact global model. While risks are not well
understood, with 320 coastal cities (with more ti&9,000 people) and nearly 56 million people
(2005 estimate) living in low elevation (<10-m) sta zones, this report highlights the potential
magnitude of impacts and identifies to countriegcvinave a high absolute risk.

A review of the literature on global assessmeni@d available national studies indicates that the
continent is rapidly changing with a growing popida and economy and strong trends of
urbanisation. However, the continent remains pamd is facing significant issues and potential
problems associated with sea-level rise. The adailglobal assessments on impacts of sea-level rise
on deltas, wetland areas and port cities idertiy Africa is highly vulnerable to sea-level rigalats
consequences. However, the studies are not suftatdietailed synthesis. The review also shows that
the lack of data is a major barrier for a bettalgsis. This includes information on present rates
sea-level rise and systematic coastal geomorphalbgyrica’s coast.

In the absence of a bottom up synthesis, a rangesofarios were explored in Africa using the global
DIVA (Dynamic Interactive Vulnerability Assessmemtjodel. These included four scenarios of sea
level (a global rise of 0.17m to 1.26m from 199321®0) which were examined in conjunction with
three socio-economic scenarios describing populatensity and GDP (AlFl, A1B and B1) for 33
African countries and 7 island nations/territorsgsund Africa. Impacts were determined with and
without adaptation, so that the benefits and cokfwotection could be considered. These adaptation
measures were the construction and increase imtheidlood defence dikes to manage flooding, and
beach nourishment to manage erosion. Beach nowighsibased on cost-benefit analysis, while the
dikes were based on a demand for safety functidohnik applied depending on population density.
Selected impacts have been reported in the yedd§, 28025, 2030, 2050, 2075 and 2100 (see
Appendices 1 and 2). Five parameters were seldotedetailed study: (1) People actually flooded,
(2) Cumulative forced migration, (3) Loss of wetlavalue, (4) Total residual damage costs, and (5)
Total adaptation costs. As well as Africa as a whalountries were ranked according to the
magnitude of impacts in 2030 and 2100.

The DIVA analysis shows that whilst Africa is nbietmost exposed region in the world compared
with east, south east and south Asia, sea-levelstii poses a significant threat. With a largel an
growing population in the coastal zone and a lowaptisle capacity due to low national wealth and
other development indicators, most African coustrippear to be highly vulnerable. Without
adaptation, the physical, human and financial irtgpadll be significant. On an African scale, foeth
A1B mid-range scenario (a 43-cm rise) approximat@ymillion people will be flooded per year in
2100, 10 million people will be forced to migraterh 2000 to 2100, and there will be a total damage
cost of US$38 billions per year in 2100. Howevehew adaptation is applied, these impacts can be
significantly reduced at an annual cost of US$2liibb in 2100. With adaptation, the numbers of
people that could be flooded are about two ordémmagnitude lower at 17,000 people per year in
2100, while the number of people forced to migriitan 2000 to 2100 would only be 14,000.
Similarly, residual damage cost could be reduceabtabne order of magnitude to US$1.1 billion
when adaptation measures are considered. Howestererdng such adaptation will be more costly
and difficult than the headline cost suggests adVA analysis is incomplete. This reflects seer
factors which are not well quantified: (1) the aiddipn costs are incomplete, (2) the large adaptati
deficit, reflecting that Africa is poorly adaptealtbday’s climate, and (3) the low adaptive capacit
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Considering the national results, countries camdni&ed by their relative impacts and costs. These
rankings provide useful insight on those counttiieg are most vulnerable. In absolute terms, severa
countries consistently appear in the top ten ragkifror people-based impacts concerning flooding
and forced migration they are Mozambique, Camerdanzania, Morocco and Egypt. For economic

damages they are Algeria, Egypt, Morocco, SoutlicAfrTunisia, Libya and Cameroon who are all

estimated to have more than US$1 billion of addalodamage per year under the A1B mid-range
scenario in 2100. In absolute terms, the higheaptation costs occur in Mozambigque, Guinea,

Nigeria, Guinea-Bissau and South Africa.

It is also important to note that sea-level risé mot be the only factor shaping Africa’s coastle

21*" Century. Other climate change impacts such asased storminess, higher temperatures and
reduced precipitation also have immediate or semgnonpacts of the coast. These have not been
considered in this study, but could have importdfécts such as more intense tropical storms Bittin
the coast of East Africa (Mozambique, Tanzania, &Mggcar). In addition to climate change, there
are many anthropogenic factors influencing the teagh as the conversion of wetland to agriculture
uses or the reduction of sediment and water fluxesleltas, often combined with enhanced
subsidence. While these factors were not considbemydé due to lack of data, they should be
considered in future studies.

The issue of sea-level rise and Africa requireshiirresearch, including improving these analyses
and more detailed studies that look at impactsaataptation in more detail. In particular, given the
importance of the Development Aid in Africa, thepiinations for coastal areas needs to carefully
considered in the light of sea-level rise.

2. Introduction

Sea-level rise as an impact of human-induced cirahinge has significant implications to low-lying
coastal areas and beyond. The coastal zone conalnable ecosystems and typically has higher
population densities than inland areas (Small arichdlls, 2003; McGranahamt al., 2007).
Additionally it generates significant amounts ofoeomic activity contributing to national wealth
(Bijlsmaet al., 1996; Sachst al., 2001). In physical terms the major direct impaat sea-level rise
include inundation of low-lying areas, shorelin@son, coastal wetland loss, saltwater intrusion,
higher water tables and higher extreme water lelsdding to coastal flooding (Leathermand
Nicholls, 1995). Human-induced pressures on thestabaone (such as growing population, water
abstraction, and alteration of the hydrologicalimesg including the damming of sediments) will
exacerbate the effects of sea-level rise (Nichalk., 2007). However, due to uncertainties in future
projections and a lack of systematic data, thestorf® cannot be fully considered in this report.
Hence, the main issue addressed in this repogaidevel rise and its effects on coastal areas.

The impacts of sea-level rise have been studiedifésnsely in developing than developed countries.
Yet poorer countries — in particular areas wheeegls dense population, may be worst hit by clémat
change as they have a lower ability to prepareptadad respond (Nichollst al., 2007; UN-
HABITAT, 2008). The continent of Africa represergach a vulnerable region as shown in many
previous assessments (e.g. Bekal., 2007). Many coastal African countries are vudide to sea-
level rise, particularly where large growing citiegh high population density are situated in the
coastal zone (Nichollgt al., 2008; UN-HABITAT, 2008). With most African coastcountries
undergoing rapid population growth, urbanisatiomastward migration and associated socio-
economic growth, countries are experiencing drasraastal change (e.g., Stanley and Warne, 1993;
Boko et al., 2007). This includes a rapid increase in expoafr people and assets to sea-level
variability and long-term rise (Zinyoweset al., 1998; Desankegt al., 2001; Nichollset al., 2008).
Local factors, such as land subsidence can woleesituation, especially in deltaic areas (Ericgon
al., 2006; Syvitsket al., 2009).

Compared to most other parts of the world, the rg@kimpacts of sea-level rise have been little
studied at a national and sub-national level inc&fr A few countries are well-studied (e.g. Egypt,
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and particularly the Nile delta), whereas for mankiers there is little assessment available (e.g.
Liberia, Sierra Leone, Sudan, Sao Tome & Principdjica has been considered in the context of
global assessments such as deltas and relative\adaise (Ericsoret al.,2006), coastal flooding and
wetland loss due to global sea-level rise (e.gchblis, 2004) and port cities and exposure to ebast
flooding (Nichollset al., 2008). These studies are reviewed later anddittate significant issues and
potential problems associated with sea-level rise.

The objective of this report is to estimate thegitgl and economic impacts of sea-level rise on the
coastal zones around Africa. First Africa’s coastaviewed, including the potential problems of-sea
level rise. This includes a number of national 8. However, a lack of consistent data hinders any
detailed synthesis, and for many coastal counthiese is no data. To fill this gap an analysis of
Africa with the DIVA tool has been performed. DAVis the ‘Dynamic and Interactive Vulnerability
Assessment’ Tool produced by the DINAS-COA$Dynamic and Interactive Assessment of
National, Regional and Global Vulnerability of CasZones to Climate Change and Sea-Level Rise)
project (DINAS-COAST Consortium, 2006). DIVA is amtegrated impact model assessing
biophysical and socio-economic impacts and adaptaiptions. This allows estimates of the major
direct physical impacts of sea-level rise. The &dri analysis considers four sea-level rise scemario
and investigates the impacts compared with scehafiano sea-level rise (due to climate change)
through the 2% century. The analysis has been performed usingnmeters studied in detail include
(1) people flooded, (2) people forced to migra8,l¢ss of coastal wetlands (expressed in monetary
value), (4) damage costs and (5) adaptation cBssults are presented and compared to previous
studies. The effects of adaptation strategies laeassessed by comparing a no adaptation scenario
with a cost-benefit approach to adaptation. Thesldhg-term vulnerability of Africa’s coastal zones
can be assessed.

The structure of the report is as follows. Sectonontains a brief description of the coastal zone
around the continent and background informationsea-level rise and Africa based on available
literature and national reviews for selected caastrSection 4 details the DIVA methodology and
describes the cases and scenarios considerediartalysis. Results are presented in Sections 5 and
discussed in Section 6. Finally, in section 7 gahewnclusions are drawn.

3. Background: Africa and sea-level rise
Study area

Africa has a population of 900 million people, amdand area of 30.3 million Kn(2007 estimate,
Times Books, 2008). It is bounded in the north ey Mediterranean Sea, the Atlantic Ocean to the
west, Indian Ocean towards the central and sowghagdahe continent, and the Red Sea to the north-
east, connecting to the Mediterranean via the 8aeml (Figure 1).
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Figure 1: Coastal African countries and the surdbum island nations considered in this study.

Continental Africa comprises 48 countries of wh8hhave coastlines. Additionally, seven adjacent
island nations and territories are considered is @ssessment, bringing the total number of nations

assessed to 40 (Table 1). Coastal length is ajsortesl according to the DIVA database (DINAS-
COAST Consortium, 2006; Vafeides al., 2008).

Table 1: The forty African coastal territories cmtesed in this study and their coastal length.

c . Coastal length Islands surrounding the Coastal length
oastal countries . .

(km) African continent (km)
Algeria 1375 Cape Verde 724
Angola 1712 Comoros 340
Benin 122 Madagascar 5055
Cameroon 548 Mauritius 839
Congo 164 Reunion (France) 201
Congo, Democratic Republic of 130 Sao Tome & Ppaci 170
Cote d'lvoire 1034 Seychelles 151
Djibouti 311
Egypt 3224
Equatorial Guinea 421
Eritrea 1214
Gabon 1453
Gambia 446
Ghana 714
Guinea 547
Guinea-Bissau 1227
Kenya 584
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Liberia 559
Libyan Arab Jamabhiriya 1932
Mauritania 222
Morocco 1871
Mozambique 3114
Namibia 1520
Nigeria 1571
Senegal 1053
Sierra Leone 689
Somalia 3073
South Africa 3079
Sudan 631
Tanzania, United Republic of 1390
Togo 50
Tunisia 1358
Western Sahara 1032
TOTAL LENGTH 38370 7480

The continent’s coastline is estimated to be mbex t38,000 km in length in the DIVA database
(DINAS-COAST Consortium, 2006), and narrow low-lginoastal strips with long sandy beaches are
predominant (Zinyowera et al., 1998). The coastalez(defined as the land up to 10m above sea
level) around the continent varies in width (landfyafrom a few 100 metres (Red Sea area and
mountainous areas) to more than 100km (in the NagerNile deltas) (Zinyowera et al., 1998). Over
long distances, its coast is unbroken by sizabktsrand, its major river mouths except the Congo,
are either deltaic or blocked by sand barriers twhiestricts the inland penetration of marine
influences. Except for Madagascar, there are rgelalands that protect the mainland from direct
oceanic impacts (Orme, 1999). Africa’s largest mige basins include the Congo (Democratic
Republic of Congo), Nile (Central and North Eastiéd, discharging in Egypt), Niger (West Africa,
discharging in Nigeria) and Zambezi (Central South&frica discharging in Mozambique) covering
a drainage area of 10.27 kifTimes Books, 2008) (Table 2). Northern Africa laMediterranean
climate with hot dry summers and warm wet wintdigswards the central part of the continent the
climate is more tropical and can experience peraddwavy rainfall and dry seasons. Southern Africa
experiences sub-tropical conditions.

Table 2: Selected rivers in Africa, including th&jor drainage basins, and those reported by Eries@h
(2006) and Syvitskét al. (2009). The population displaced is based oregtijg current trends over 50 years.

Drainage Population potentially displaced 2000 to
River Delta/estuary location basin area 2050 (after Ericson et al., 2006)
(10° km? (thousands)
Congo Democratic Republic of Congo 3.70 Not refbrte
Limpopo | Mozambique 0.42 Not reported
Moulouya | Morocco 7.5
Nile Egypt 3.35 1,300.0
Niger Nigeria 1.89 59
Sebou Morocco 7.2
Senegal Senegal/Mauritania border 0.48 23.8
Tana Kenya 0.4
Zambezi | Mozambique 1.33 Not reported

The African coastal zone could be divided into Mediterranean Coastal Zone (MCZ), the West and
Central African Coastal Zone (WCACZ), and the EAfican Coastal Zone (EACZ) (lbe and
Awosika, 1991). The MCZ, though narrow, containg dities such as Alexandria, Algiers, Banghazi,
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Tripoli and Tunis. It is of high economic value dtm its vital agricultural (including fishery),
commercial, industrial, and recreational value.aA®sult, the coastal cities in the region are elgns
populated (Ibe and Awosika, 1991). The WCACZ (edirg from Morocco to Namibia), is
characterised as sandy and muddy low-lying arela ldtach elevation ranging from 2-3m above sea
level, and it contains four major drainage basirtee EACZ (ranging from Sudan to South Africa)
including coastal areas of the island states Mastmga Mauritius, Reunion and Seychelles, is
relatively smooth because of the general absendargé rivers, with a few exceptions such as the
Zambezi andLimpopo, and a large part of the coast is low-lyiBge to its fast growing industrial
infrastructure the EACZ is heavily populated, ahdaomprises an estimated 13% of the region’s
population due to rapid development of fishing, peds, tourism and other industries. The island
states are characterised with areas of volcanginpnivith very narrow coastal plains, which arereve
almost absent in some areas (e.g. the Seychdlles)ever, extensive coastal plains associated with
major rivers are present in Madagascar (Ibe andstap 1991).

Previous studies indicate that most African coastalintries are highly vulnerable to climate change
and sea-level rise, leading to increased rate®adtal erosion and flooding of low-lying coastse(lb
and Awosika, 1991; de la Vega-Leinaital., 2000). This could endanger large areas and place
significant populations at risk. The impacts of-Bmgel rise, which in many places such as deltag ma
be accentuated by local subsidence, could exaeesbasting problems through increased coastal
erosion, more persistent flooding, wetland lossraased salinisation of aquifer and groundwater,
which all would impose significant impacts on Afit communities and economies (lbe and
Awosika, 1991; Desanket al., 2001).

Historic data on sea-level rise in Africa is failijited compared to other regions (Woodwaethal .,
2007). This hinders the assessment of coastal im@axl vulnerability, and it is important that this
deficiency is addressed.

It has been estimated that over 25% of Africa’sybaiion lives within 100km of a sea coast (Simtjh

al., 1999). The continent has around 320 coastasc{tvith more than 100,000 people) and nearly 56
million people presently live in low elevation ctalszones (defined as land up to 10m above sea
level). 60% of these live in coastal urban areadl-fABITAT, 2008), where there are high
concentrations of residential, industrial, commarcagricultural, transportation, tourist, educasb
and military facilities which could be affected bga-level rise (Ibe and Awosika, 1991). Figure 2
illustrates the urban population of coastal coestin Africa (some countries with large land areas
have short coastlines, for instance the DemocRipublic of Congo) including cities based in low
elevation coastal zones (LECZ). Previous studiesved that with a mean global sea-level rise of
only 0.38m combined with population growth scensrib is estimated that the average number of
people around the whole of Africa which could beofled could increase from 1 million/year (in
1990) to 70 million/year (in the 2080s) (Nichoéisal., 1999). UN-HABITAT (2008) also suggests
that many of the major coastal cities around theinent will be affected by rising sea levels, dnel
impacts could be severe due to the lack of prepassd and adaptation via adequate drainage,
embankments and soft engineering to withstand merereather conditions. A study on impacts of
storm surges in coastal areas also revealed that 80 million people around the African Atlantic
and Indian Ocean coasts lives within a hazard Zbeethe potentially exposed population), out of
which about 2 million people per year could potaltibe flooded in the 2020s (Nicholls, 2006). Due
to the occurrence of tropical storms, Nicholls @pddentified Mozambique, Tanzania and
Madagascar as being particularly vulnerable coesiio increased flooding.
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Figure 2: African cities at risk due to sea-lever (including St. Denis in Reunion) (Taken from UN
HABITAT, 2008).

Nicholls et al. (2008) estimated the exposure of the world ld@rged cities to coastal flooding due to
storm surge. Using a population criteria of ondiamlpeople in 2005, they identified 136 port atie
globally, of which 19 are in Africa. They have fauthat Africa is ranked as the third and fourth
highest continent in terms of port city’'s populatiexposure (more than 2.6 million people in the
coastal floodplain in 2005) and asset exposureutab®$42 billion of assets in the floodplain in
2005), respectively. Given the low wealth and padevelopment of flood management in Africa, this
existing exposure is of concern. Alexandria (Egyptll Abidjan (Cote d’lvoire) appear in the top
twenty list of world port cities for high populatieexposure to coastal flooding in 2005. Taking high
end scenarios of socio-economic, climate and niomaté trends, in the 2070s, the total population
and assets exposed in the nineteen cities grow8.8million people and US$998 billion of assets,
respectively (see ranks inTable 3). Three citiagaia the bulk of this exposure: Alexandria, Lagos
and Abidjan. In contrast other large port citieséhaelatively small exposure, such as Cape Town,
Tripoli and Luanda. The study also reveals thamfr2005 to the 2070s, smaller cities (in terms of
population and wealth) such as Mogadishu (Somalia) Luanda (Angola) could experience a rapid
increase in population and asset exposure pogingisant challenges for local communities to adapt
to these changes. Given that Africa is urbanisaggjdly, other large port cities are likely to emerg
through the 2% century, such as Mombasa, Kenya — in 2005 its lptipn was below one million.

Dasguptaet al. (2009) also ranked Egypt, Mauritania, Tunisial 8enin in the top ten most impacted
countries (out of 84 developing coastal countriessidered world-wide) for population potentially
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displaced due to a 1m sea-level rise (considerxiggieg condition at the time of study and assuming
no defences). Ericsod al. (2006) considered six major African deltas anltiee sea-level rise
(Table 2) as part of a global study. They estim#teti about 1.4 million people could be displacgd b
present rates of relative sea-level rise from 200®050< with the vast bulk of these people
(1.3.million) being in the Nile delta. Syvitséi al. (2009) identified the Nile and Niger deltas asgei
the most threatened of the African deltas due bsisience and human interference, with the Limpopo
and Congo deltas being much less threatened.

Table 3: African port city ranking based on popiolatand asset exposure under future socio-econsitnigtion
and the 2070s climate change (sea-level rise ane imbense storms, where appropriate) and naturdl a
human-induced subsidence (Taken from Nicheile., 2008).

Population Ranking Asset Ranking
Rank Exposed Exposed
an African Port City Population African Port City A(‘lstSeés
(Thousands) N
Billions)
1 Alexandria, EGYPT 4103 Alexandria, EGYPT 528.2
2 Lagos, NIGERIA 3229 Abidjan, COTE D'IVOIRE 142.0
3 Abidjan, COTE D’IVOIRE 3110 Lagos, NIGERIA 117.3
. Banghazi, LIBYAN ARAB
4 | Lome, TOGO 858 | JAMAHIRIYA 48.8
5 Conakry, GUINEA 496 Lome, TOGO 42.0
6 Maputo, MOZAMBIQUE 384 Conakry, GUINEA 30.1
Dare-es-Salaam, TANZANIA UNI .
7 REP 351 Algiers, ALGERIA 14.4
Banghazi, LIBYAN ARAB
8 JAMAHIRIYA 143 Casablanca, MOROCCO 121
9 Dakar, SENEGAL 131 Durban, SOUTH AFRICA 11.6
10 Mogadishu, SOMALIA 115 Maputo, MOZAMBIQUE 10.7
11 Casablanca, MOROCCO 88 Dakar, SENEGAL 7.1
Cape Town, SOUTH
12 Douala, CAMEROON 78 AFRICA 6.8
13 Algiers, ALGERIA 67 Douala, CAMEROON 5.4
Dare-es-Salaam, TANZANIA
14 Accra, GHANA 51 UNI REP 53
15 Durban, SOUTH AFRICA 42 Rabat, MOROCCO 4.9
16 Rabat, MOROCCO 35 Accra, GHANA 4.0
Tripoli, LIBYAN ARAB
17 Cape Town, SOUTH AFRICA 25 JAMAHIRIYA 33
18 Luanda, ANGOLA 18 Mogadishu, SOMALIA 2.1
Tripoli, LIBYAN ARAB
19 JAMAHIRIYA 10 Luanda, ANGOLA 11
TOTAL 13332 997.73

This continent-scale review of Africa shows a coetit that is changing rapidly with a growing
population and economy and strong trends of urhéiois However, the continent remains poor and
for example rapidly expanding coastal cities hattee lof any formal flood management. Further,
delta areas such as the Nile are changing rapiypdimarily to human interference. Hence, Africa’s
coast will look quite different in 50 years. Climathange and sea-level rise are additional problems
that could cause significant impacts, especialthéfre is no preparation for these changes.

The lack of data on Africa’s coast is especiallykstg and this is a major barrier to better analys

Missing data includes information on present ratesea-level change and coastal geomorphology
through to good data on socio-economic trends. Goadtal environmental management depends on
this type of information, and it should be a ptiprio improve collection. This suggests a need for
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national and regional efforts to collect data, adlwas international efforts using remote sensing
techniques.

National Reviews

Based on the available literature, a brief counsyort about the implications of sea-level rise for
Egypt, Kenya, Mauritius, Morocco, Nigeria, Senegald Seychelles and Tanzania, Uni Rep. is given
below. These countries were selected due to thenmlnd quality of available literature.

Egypt

Egypt has a coastal zone of more than 3,500km kmdy contains 40% of the country’s total
population of 82 million people (Elsharkavey al., 2009). It is located in an arid to semi-arid gon
with a terrain of desert plateau interrupted byNiile valley and delta. The majority of the popidat
live in and around the major cities of Alexandrigrt Said, Damietta, Rosetta, and Suez on the
Mediterranean coast (El-Raey, 1999). A large portbthe 50 km wide coastal strip lies below 2m
above mean sea level and is protected from inumdaind flooding only by a 1 km to 10 km wide
coastal sand belt shaped by discharges from thetlRoand Damietta branches of the Nile River
(Elsharkawy et al., 2009). The sand belt, which also protects cbdsiees and lagoons, is
experiencing rapid erosion associated with the tcocion of the Aswan high dam (Stanley, 1996;
Stanley and Warne, 1998). Ericsetral. (2006) estimated that 1.3 million people coulddisplaced
by 2050, just based on present trends (see Tablge2}level rise will only exacerbate the problem
endangering the fishing industry as one third efa¢buntry’s fish catch is from these threateneddak
and lagoons (Elsharkavey al., 2009).

Previous studies on impacts of sea-level rise sbowi¢hout additional adaptation inundation and
erosion could result in a loss of significant prdfmm of the northern part of the Nile delta, witte
loss of agricultural land and urban areas (witheny additional adaptation) (Khafagy al., 1992;
Stanleyand Warne, 1993). Dasgupal. (2009) ranked Egypt as the first and second mysacted
developing country (of 84 developing coastal natjomy 1m of sea-level rise in terms of potential
loss of agricultural land and population displacetneespectively. With this magnitude of sea-level
rise, the nation will experience an estimated 6.4¢rease in GDP resulting in the loss of 28,000
km? of agricultural land (>13% of the national total},000 km of urban area (>5% of the national
total) and 24,000kfof wetland loss (>6% of the national total). THEgypt is highly threatened due
to infrastructure and population dependent on tdasicand Nile for water resources and agriculture.

Egypt's second largest city, Alexandria (see alabld@ 3), is subsiding at 2mm/yr and even without
climate change is highly vulnerable to flooding adsion, as 35% (700Kjnof the land area is
below mean sea level (El-Raey al., 1995). With a 1m sea-level rise, it is estimatedt 68%
(1,200km) of its land could be inundated (Leathernemd Nicholls, 1995). The same magnitude
could also force to relocate 8 million people (véhole of Alexandria’s population and 4 million
people in the Nile delta), assuming 1990 populatind no upgrade in protection levels (Broaeis
al., 1986; Millimanet al., 1989). An OECD study report on Egypt also edtiia total loss of land,
properties and revenues costing in the range of30&lion for the city of Alexandria under a 0.5m
sea-level rise of ‘do nothing’ scenario (Agrawataal., 2004). The same scenario causes a total of
US$2.9 hillion loss from land and property for Ritaecity (El-Raeyet al., 1999; Agrawalet al.,
2004).

Port Said, an important industrial, trade and &iurentre containing 0.5 million people and Egypt's
second largest harbour is subsiding at 5mm/yr aed;level rise and its potential impacts would
therefore become more severe than other partseoflile delta (EI-Raey, 1997). A 0.5m rise in sea
level could result in a loss of 13% (0.05%rindustrial, 8% (0.46kA) urban area and 1.6% (21Rm
beach area, and other physical and socio-econasses in Port Said governorate, costing more than
US$2.2 billion (El-Raet al., 1999; Agrawalat al., 2004).
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For other coasts in Egypt on the Mediterranean @mdhe Red Sea, little is known about their
vulnerability to sea-level rise. While these areme not generally low-lying, any tourism and
infrastructure developments may be significantlyiskt from relative sea-level rise.

Kenya

Kenya has a 1,586 km coastline consisting of maragocoral reefs, sea grass, and rocky, sandy and
muddy shores. It has a coastal population of 1IBomipeople (in 1990) (country’s total population,
37.5 million in 2007 (Times Book, 2008)). Tourisma popular industry and is an important part of
the economy (Oyieke, 2000). Mombasa, Kenya's sedamst city (the largest being Nairobi over
500km inland) with a population of 665,000 (in 1999 growing rapidly and has many low-lying
regions in the coastal zone where, together witkettother neighbouring main towns of Lamu,
Malindi and Kilifi, infrastructure, tourism, aqudture and agriculture are undertaken, making these
activities vulnerable to sea-level rise. It has thejest seaport in East Africa and with its two
harbours (Kilindini and OId Port) has an importesie in the national and regional economy. Hence,
impacts of sea-level rise are likely to be felt tvay the coastal and national boundaries (Avaiat.,
2008). Areas around the Watamu and Sabaki riveragss are reported to be the most vulnerable
sites, although the low-lying areas are spreadgaibe whole coast.

With 0.3m of sea-level rise and without adaptatitnis estimated that 17% (4,600 ha) of the
Mombasa district will be submerged (Oyieke, 200@proved irrigation planning further inland and
other land management practices could be useddod fmanagement and reducing runoff into the
ocean, which could potentially contribute to redigcthe impacts of sea-level rise (Awudral.,
2008). In the Tana delta, based on present trexmsjt 400 people (about 7.% of delta population)
would be at risk and 5.7% of the delta area (48)kmould be lost between 2000 and 2050 (Eriagton
al., 2006; see Table 2). Under accelerated seadlimeetcenarios, the impacts would be greater.

Mauritius

The Republic of Mauritius is a group of 20 smalhigls with a total land area of 2,040kand a
population of 1.2 million (2007 estimate, Times Bp2008). Mauritius is surrounded by coral reefs.
It enjoys a maritime tropical climate and is predwantly an agricultural country, listed as onelud t
most densely populated agricultural islands inwloeld, and hence a considerable pressure on land
(Ragoonaden, 1997). Sugar cane is the dominant areering 45% of the total land area. Light
manufacturing also contributes to the economy. d@testline is approximately 200km long with a
243knt shallow lagoon area which makes it an ideal locatfior tourism, such as boating and
snorkelling (Ragoonaden, 1997). The beach widtiesdrom a few meters (in eastern and southern
regions) to 25m (in the north-eastern regions). dlaves are present around river mouths and
estuaries around the south west region of the mséand (e.g. Terre-Rouge, Riviere Noire Baie du
Cap, Riviere du Rempart) or in the eastern regeég. (Trou D’Eau, Douce, Poste La Fayette, Bras
D’Eau, Roches Noires, and Poudre D’'Or) where thigra fresh water source near the sea. These
mangroves help protect the coast from erosion amdpén the action of waves on coastline and
contribute in retaining terrigeneous sediments fraffecting lagoons (Appadoo, 2003). Coastal
wetlands are located mainly in the northern andhaaestern areas and play a vital role for the
coastal ecosystems providing essential habitainfany important marine lives (for example fish,
shrimp, cabs, birds etc.). Together with its bdaliandy beaches, the islands are a popular touris
location, where tourism contributes 3% of GDP. Heere the coastal zone is degrading at an
alarming rate, and beach erosion threatens coaftastructures (such as coastal roads and tourist
hotels) due to many natural and anthropogenic faasesociated with increased population growth,
leaving the tourism industry at risk. Lack of c@hshanagement, disorganized construction of jetties
and groynes and removal of sand for constructiopgaes also contribute to the risks. Accelerated
sea-level rise will undoubtedly worsen the problemigrms of loss of lowland through submergence,
beach erosion, damage to coastal infrastructurdéomscf wetlands (Ragoonaden, 1997).

With 1m of sea-level rise, it is estimated thatuaue 26km of beaches would disappear on the west
coast, also including flooding of local housingda@aurism & infrastructure facilities. Inundatiorillw
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also affect plantations and major coastal roadslifBeebeejaun, 2000). In conclusion, Mauritius
needs further investigation in terms of climaterg&impacts. In addition, it is important that dahs
management is developed, and this also needs lta@lexconsideration of sea-level rise and climate
change.

Morocco

Morocco’s 3,500km coast crosses temperate, senhiagud desert climatic zones. The coast in many
locations is physically and socio-economically arhkble to accelerated sea-level rise, mainly due to
its low topography and high economic, touristic @edlogical values. Population growth is rapid in
urban coastal zones. It is projected that betw&&% nd 2025, the urbanised area will increase six
fold (Snoussi, 2000). Thus the coast is under presfom housing and development, tourism,
mining, and over-fishing. Low-lying land where foer flooding due to sea-level rise could
potentially occur are the Nador lagoon, the rivesulbuya and its delta (e.g. Ericsenal., 2006),

and the low-lying coastal plains of Oued Nekkor &wkd Laou. Flooding would also affect many
coastal hotels and industries which are locateddatiune complexes. With a 2m sea-level rise, 24%
of the eastern coastal area could be lost includird@an (30%), agriculture & vegetation (29%),
marshes (7%), and beaches (7%), most of them lepw-lying lands of the Moulouya delta and
some parts of the coast where the natural codstahces (e.g. dunes) have been destroyed (Snoussi
et al., 2008). Culturally, climate change would threati¥e historic city of Essaouria through
saltwater intrusion, coastal erosion and land sulgst as further pressure is out on water resources
due to rising temperatures (Snoussi, 2000). A nfikard and soft protection measures could help
overcome sea-level rise and related problems, dnet weeds to be taken as hard defences could lead
to unexpected and unwanted adverse impacts.

Nigeria

Nigeria’s coast is 850km long and comprises (froestmo east) a barrier-lagoon coast (250km), a
mud coast (75km), the Niger delta (440km) and apa@oast (85km). One quarter of the population
(of 100 million in 2000) live in the coastal zonEo{orunsho and Awosika, 2000). 85% of the
country’s industry is based in the coastal zon&flshin the oil and gas industry. A 1m of sea-leve
rise by 2100, assuming no human response, wousgtim 18,000kfnand 3.2 million people would
be at risk from flooding, currently costing US$1idn (Frenchet al., 1995). These estimates are
based on 1992 population. Protection by hard afidrssasures would reduce this risk, but would be
costly. For instance, protecting highly developesha and oil infrastructure from a 1m sea-leved ris
would, alone, cost US$600-US$700 million. This ¢egiread over 50 year (a not unreasonable time
scale given sea-level rise projections, and degigidelines for hard structures anticipating future
conditions), would cost 0.2-0.3% of the county’s IEDA 1m sea-level rise would make over 800
villages uninhabitable in the Niger delta, at at@fdJS$260million (Frenclet al., 1995).

Coastal erosion is already a major problem, andatk change will exacerbate this (Folorunsho and
Awosika, 2000). Wetlands and mangrove swamps aensixe along the coast of the Niger delta,
and can extend 50km inland and lie up to 2m aboesent sea level. With sea-level rise there would
be the potential loss of 17,000kmf wetlands, in addition to the inundation andsén of barrier
systems along the western coast of the countryn@he al., 1995; Folorunsho and Awosika, 2000).

Lagos, the former capital is one of the biggesesgiin the world and continues to grow rapidly (e.g
Nicholls, 1995; Nichollset al., 2008). It is expanding in low-lying coastal aréacluding Victoria
Island where there are no detailed assessmerg$ighly threatened by sea-level rise (e.g. T&8ble

Senegal

Senegal has a coast of 2,065km comprising sandigicé&he Senegal delta in the north), estuarine
(Saloum and Casamance estuaries) coasts and smgths of rocky shoreline (Denrgsal., 1995).

The country has a tropical boreal type climate. &ivan half of the Senegalese population (4 million
people in 1990) and most of the economic activigyvaithin a 70km strip of the coastal zone (Dennis
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et al., 1995). A preliminary study by Niang (1990) showthat with sea-level rise Senegal could
experience significant risks of inundation in theltal and estuaries, and erosion along the sandy
coastlines. In general, independent of the sed-lse scenario considered, 95% of the land loss in
the coastal zone (for the Saloum and Casamancariestiand the Senegal delta) is caused by
inundation (Dennigt al., 1995; Zinyowera et al., 1998). However, erosionld also severely affect
the growing international tourism industry by dainggcoastal structures and beaches. A 1m sea-
level rise could inundate and erode more than &®00f land, mostly wetlands (such as mangroves
and spawning grounds for fish) in the Senegale#ta,dend the Saloum and Casamance estuaries.
Agriculture areas, major economic activities pataely in the deltaic region where rice and sugar
cane is grown, would also be threatened (Deegirak, 1995).

In developed areas, accelerated erosion due téegelarise could cost more than US$500-US$700
million (12-17% of the country’s GDP at 1995 valpesit of which 20-30% represents tourist
facilities at risk. It is also estimated that 1XMaL80,000 people (1.4% to 2.3% of the 1990
population) could be displaced, the majority of ethiare located south of the Cap Vert Peninsula.
Protection, such as sea walls and beach nourishmentd cost US$255-US$845 million (0.7-2.2%
of the country’s GDP) over a fifty year period. Beanourishment is a favoured option, as this would
help to maintain the tourist industry, which acasuior around 3% of the GDP (Denmtsal., 1995).

Seychelles

The Seychelles consist of over 100 islands of giaaind coralline origin with a total land area of
455knt. Corel reefs surround the granitic islands. Thealcglands are rich in marine life, and due to
their size and homogeneity are considered paftotbastal zone. With a population of 87,000, 90%
lives on Mahé, the main island (Times Books, 2008)ere the coastal zone is under pressure from
housing, industrial development, and intensive cadfural practices. Tourism and fishing are the
main industries, with light manufacturing and seevisectors also contributing to the economy.
Tourism employs 40% of the work force and provittes population with 60% of foreign currencies
(Lajoie, 2000). The country’s tourism industry asatio-economic development mainly depends on
its environment, and hence any climate-related atgpaould have a potential implication on the
islands long-term prosperity and survival. Apaxnfr tourism, sea-level rise will also impact the
fishing industry. Ports and airports (built on eegied low ground) would also be severely affected.
There would also be a serious ecological impactaral islands (most of them being low-lying) by
reducing light penetration (Lajoie, 2000), as tbefsbuilding corals are dependent on light to sugvi
and to maintain their biological functions. Reebggstems at the depth limit of coral growth would
experience, as the sea level rises, diminished kgimditions which will lead to their death. In
addition, slow growing coral-species would alsotdbate for the loss for being unable to keep the
growing pace up with the rising sea level (HoeghdBarg, 1999).

Rising sea levels also lead to greater erosionhande an increase in the number of landslideb®n t
steep hill sides of the granitic islands would Bpexted. Furthermore, beaches would be inundated,
ground water levels would rise threatening aquif@ifse salinity of swamp areas would increase
affecting plant growth (Lajoie, 2000).

Tanzania, Uni Rep.

Tanzania has a coastline of 3,461km and consistsaofjrove forests and swamps, coral reefs, cliffs,
sand & mudflats, and tidal marshes. Approximateb@o2of the total population lives along the
coastline (Torelkt al., 2004).The coastal zone varies from 20km to 70km in wigtddually rising to

a plateau (Argawalat al., 2003). Dar es Salaam and the islands of Zanzibae the highest
population densities that might be threatened duelitnate change and sea-level rise Agriculture
comprised over 45% of the nation’s GDP in 2000 (M/@ank, 2002) and is the most important
sector of Tanzanian economy on which 80% of theufatjpn depend (Argawalet al., 2003). The
major crops are maize, coffee and cotton.
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In Tanga, in the northeast region of the counts2ha of total land area is vulnerable to 0.5meaf s
level rise and 1025ha of mangroves would also heéskt In the Bagamoyo area, seasonal swamps
cover the coast with 1800ha out of the 3300ha tatad area vulnerable under a 0.5m of sea-level
rise. In the Mtwara region, 2780ha of mangroves ldidae at risk from 0.5m of sea-level rise
(Mwaipopo, 2000). With a 1m sea-level rise, itssimated that 9kAand 2,117kMmland could be lost
due to erosion and inundation respectively.

Very little protection has been made around DaB@saam. Tourist facilities — hotels and roads are
partly protected from erosion by groynes and aveala- The cost for building sea walls to protect
important vulnerable areas of the city againstra fise in sea level is estimated as US$ 337 million
It is also predicted that on average about 400mivand retreat would occur in Dar es Sallam under a
1-m sea-level rise, and a total of 247kiand could be lost (Mwaipopo, 2000). Accordingthe
Initial National Communication of Tanania (2003)rustures costing US$82 millions in the
vulnerable region of Dar es Sallam would also besktfor a 1-m rise in sea level. However, while
the country appears to be one of the African céemimost at risk (see the DIVA analysis later), the
literature about impacts of sea-level rise in Taias very limited, indicating the need for funthe
work.

National Reviews Synthesis

Although the nature of the problems caused by eeal-tise varies between and within regions due to
a range of natural, socio-economic, institutiorra aultural factors (Nicholls and Mimura, 1998) th
African coastal countries reviewed here all appgedre vulnerable to sea-level rise. However, there
are still insufficient national and regional stugldetailing the more vulnerable nations and araas,
they have been conducted with different methodekgso it is difficult to compare and contrast the
studies. The DIVA analysis will provide a step-fand to fill this gap and provide a better and more
consistent understanding about the potential @skikcosts, including ranking different countries.

4. Methodology and DIVA analysis
The DIVA model

The DIVA (Dynamic Interactive Vulnerability Assessnt) model is an integrated model of coastal
systems that assesses biophysical and socio-econmpacts of sea-level rise and socio-economic
development (DINAS-COAST Consortium, 2006; Vafeidisl., 2008; Hinkelet al. 2009). DIVA is
based on data model that divides the world’s coaist12,148 variable length coastal segments, and
associates up to 100 data values with each sed&AS-COAST Consortium, 2006; Vafeidet

al., 2005; 2008).

DIVA downscales the sea-level rise scenarios byliomg global sea-level rise scenarios due to
global warming with local vertical land movemenhéeBe local components vary from segment to
segment and are taken from the global model ofigjlasostatic adjustment of Peltier (2000). In
addition, for segments which occur at deltas, wsulaed an additional 2mm/year subsidence.
(Subsidence may be much greater in deltas and tildeecities due to human agency, e.g. Nicholls
(1995); Ericsoret al. (2006); Syvitskiet al. (2009) but this has not been considered in thiyais
due to a lack of information).

The flooding of the coastal zone caused by sed-l&e and associated storm surges is assessed for
both sea and river floods (the backwater effecikifig into account the effects of dikes, flood area
for return periods from 1-in-1 to 1-in-1000 years aomputed. Extreme water levels produced during
storm surges are simply displaced upwards with rising sea level, following 20 century
observations of extreme sea-level rise (e.g. Zhetng., 2000; Woodworth and Blackman, 2004,
Haighet al., 2008). The adaptation options considered inaiesp to flooding are dikes, drawing on
the experience of Delft Hydraulics (now Deltarésluding its application in the global analysis of
Hoozemangt al. (1993). Since there is no empirical data on aatila@ heights available at a global
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level, optimum dikes heights were estimated forltagse year of 1995 using an analysis where based
on demand for safety. Based on these dikes, lanagtbns and relative sea level, the frequency of
flooding is estimated over time. The cost of floaslscalculated as the expected value of damage
caused by sea and river floods based on a damagtdiu logistic in flood depth. In response to
beach erosion, nourishment (placing of additiormidsonto existing beach areas) is considered.
Volumetric demand and different cost classes amieap to determine the cost. The cost classes
depend on how far the sand for nourishment needbetdransported, as this is a significant
determinant of such costs.

The loss and change in coastal wetlands is ass@sdedns of wetland area and composition of
wetland vegetation types. Wetlands respond to eesl-tise by horizontal inland migration, vertical
elevation change and transitions to other wetlgpdg (Nichollset al., 1999). Six different wetland
types were considered: coastal forest, high une¢ggtwetland, low unvegetated wetland, freshwater
marsh, saltmarsh and mangrove (McFaddeal., 2007).The costs of wetland change are calculated
based on a “value transfer function” derived thiowgglobal meta-analysis of wetland valuation
literature (Brandeet al., 2006). Wetland monetary value is determined dasea country’s GDP and
population density values.

DIVA does not resolve the flood plain for Liberi@pte D’lvoire, Ghana, Togo and Benin as it is
relatively narrow and not resolved in the 1 km DTbkd in DIVA (GTOP030). (The next version of
DIVA will be based on 90m elevation data from tHeT# data to address this problem).

The specific adaptation assessment options coesiderthis analysis are defined in Table 4. These
adaptation measures focus on reducing flood risutih the construction of new and increase in
height of existing flood defence dikes, and redgdrach erosion through nourishment (Note that no
adaptation measures are considered for salinigatiois assumed that adaptation measures are only
applied where it is an economically optimum optioased on cost-benefit analysis. For beach
nourishment, a cost benefit approach is used. Ibodfdefence, a demand for safety function is
computed and applied depending on population densit

Table 4: Adaptation options considered in the DIatfalysis.

No increase in flood defence dike heights from hase
No beach nourishment.

Increase in flood defence dike heights.

Application of beach nourishment.

No Adaptation

Adaptation

Impacts are dependent on local adaptation meas@esstal zone adaptation is relatively
straightforward: seawalls can be constructed arathes nourished to protect against flooding and
erosion, rapidly reducing population and assetdgsit Protection is required in a diverse range of
coastal environments, such as cities, ports, dalidsagriculture areas. Adaptation is costly anenof

a cost-benefit analysis is applied to spend limiesburces where they are most effective (formerly
where benefits exceed costs) to maximise the pateita resource. There can be a wide variation of
adaptation measures between developed and dewglapinntries. Although adaptation may be
required, financially or economically it may notalys be viable. These issues are considered in more
detail in relation to Africa in the Discussion.

Scenarios

Sea level rise impacts throughout the' 2&ntury are dependent upon the sea-level scendhies
socio-economic scenarios and the adaptation measuanployed. A scenario is not a prediction, but
represents a plausible future. Each sea-levelsismario is coupled to a socio-economic scenario
representing emissions and population growth, emimalevelopment or technological change
(Nicholls, 2004; Carteet al., 2007). The purpose of exploring a range of secesas analysed in this
report, is to understand a range of measures ofgehaccording to plausible future conditions and
known science.
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This study explores four pairs of sea level andicseconomic scenarios: AlFIl, A1B, B1 and
‘Rahmstorf’. The A1FI, A1B, and B1 sea-level andiseeconomic scenarios are based on the Special
Report on Emission Scenarios (SRES) of the Intexgowental Panel on Climate Change
(Nakicenovi and Swart, 2000; IMAGE Team, 2002). These illustrdifferent future global
pathways without explicit policies to address clienehange.

« The Al world represents rapid economic growth oglabal scale, with an emphasis on
material assets. Social and political worlds aeblst but with a high wealth gap between
countries. The population stabilises after 2050.

o For the A1FI scenario, the world is ‘fuel intensiwgth a higher dependence of fossil
fuels, with some new and efficient technologiesednhouse emission levels are
high, resulting in a high rate of temperature aedde sea-level rise.

o For the A1B scenario, there is a ‘balanced’ formenérgy supplies with new and
more efficient technologies, resulting in lower gmBouse gas emissions and a
medium rate of sea level rise.

« The Bl world represents a shift from economic ¢tngs towards and service and
information economy. With an emphasis on globalisohs, high environmental and social
consciousnesses, there is equality between cosiréind a stabilising population. There are
resource-efficient technologies, resulting in a late of sea-level rise.

To explore the full range of uncertainty for seeelerise, a high, medium and climate sensitivity is
considered, representing uncertainties in atmogphesponse to greenhouse forcing. Within the three
SRES scenarios, a high, mid and low rise of seal ievexplored for the A1FI, A1B and B1 scenarios,
respectively. A further sea-level and socio-ecomostenario known as ‘Rahmstorf’ is considered
based on Rahmstorf (2007) who predicted a highter oh sea-level rise than Mee#t al. (2007)
based on relationships between past temperatuttssearlevel rise paired with the A1B socio-
economic scenario. It represents the greatestofagea-level rise of the four scenarios considered
here.

The rate of sea-level rise is depicted in Figuran@ Table 5. Current climatic trends also reveal a
warming trend with projected mean temperature mszeof 0.8C and 2.8C for an A1B scenario in
2030 and 2100 respectively (Note: Table 6 showshtge/medium/low temperature values for the
ALlFI, A1B and B1 scenarios respectively). For tbhesaa-level rise scenario, temperature rise is zero
Note that these sea level scenarios show a globahmalue for sea-level rise. In reality, therd bd
regional variations.
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Figure 3: Sea-level rise scenarios used in thidystu
Table 5: Global sea-level rise scenarios usedignstindy: 1990 to 2100.
Rahmstorf (m) A1FI high-range (m) | A1B mid-range (m) B1 low-range (m)
1990 | 0.00 0.00 0.00 0.00
2000 | 0.04 0.04 0.02 0.01
2010 | 0.07 0.08 0.04 0.02
2020 | 0.12 0.13 0.07 0.03
2030 | 0.19 0.19 0.10 0.05
2040 | 0.27 0.26 0.14 0.06
2050 | 0.38 0.35 0.18 0.08
2060 | 0.51 0.46 0.23 0.10
2070 | 0.66 0.57 0.28 0.12
2080 | 0.84 0.70 0.32 0.14
2090 | 1.04 0.83 0.38 0.16
2100 | 1.26 0.97 0.43 0.17

Table 6: Temperature rise scenarios relative t@®199

Scenario Year
2030 2100
Al1FI 1.4 6.1
AlB 0.9 2.6
Bl 0.5 1.0

Cases and scenarios investigated

In this study four sea-level scenarios (A1Fl, AH, and Rahmstorf) have been analysed coupled
with three socio-economic scenarios describing [ajon density and GDP (AlFI, A1B, and B1). It
is assumed that socio-economic change is unifortmirwa country and hence coastward migration is
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assumed to be zero. If coastward migration did g¢be impact would be greater than predicted here
(e.g. Nicholls, 2004). Each socio-economic scenass run for with and without sea-level rise along

with modes of ‘with adaptation’ (utilising a costiefit analysis on dikes and beaches) and ‘no
adaptation’ (where protection measures are kepd@b standards). Each case is described in Table 7.

Table 7: Sea-level and socio-economic scenariosdagtation options employed in this study.

Case Sea-level scenario Socio-economic scenarig piddion options
1 Rahmstorf Al1B With adaptation
2 Rahmstorf AlB No adaptation
3 A1FI high-range AlFI With adaptation
4 A1FI high-range AlFI No adaptation
5 A1B mid-range Al1B With adaptation
6 A1B mid-range Al1B No adaptation
7 B1 low-range Bl With adaptation
8 B1 low-range Bl No adaptation
9 No SLR Al1B With adaptation
10 No SLR Al1B No adaptation
11 No SLR AlFI With adaptation
12 No SLR ALFI No adaptation
13 No SLR Bl With adaptation
14 No SLR Bl No adaptation

Reported parameters

The following parameters are reported for eacthef40 African countries in Appendix 1. Values are
given for 2000, 2025, 2030, 2050, 2075 and 210@. (rits and definitions are included below. Note
that all costs are reported in 1995 US dollarsanedhot discounted:

Total costs of adaptation (millions US$/yr): The combined costs of beach, basin and wetland
nourishment and the building of sea and river dikes

Total costs of residual damage (millions US$/yr)The combined costs of forced migration, land
loss, salinisation costs, sea floods and riverd$oo

Land loss (submergence) (kfdyr): The change in land area below the 1 in 1 flooélletaking into
account sea dikes.

Land loss (erosion) (km?yr): The potential land loss due to direct erosion, ignp beach
nourishment.

Forced migration since 2000 (thousands peopleJhe number of people that have to migrate from
the dry land permanently lost due to erosion.

Migration (forced costs) (millions US$/yr): Total costs of forced migration.
People actually flooded (thousands/yr)The expected number of people subject to annoiadliihg.
Protection level (year):Recommended protection level or return period.

Relative sea-level change (since 1995) (mJhe combination of sea-level rise scenarios due to
global warming combined with vertical land movensent

Salinisation costs (millions US$/yr)Total costs of salinity intrusion.
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Sea dike costs (millions US$/yr)The total cost of building sea dikes. Maintenancd aperation
costs are not included.

Sea flood costs (millions US$/yr)Total cost expected from sea floods.

Monetary value — coastal forest (millions US$)The value of coastal forests based on population
and GDP.

Monetary value — freshwater marsh (millions US$):The value of freshwater marsh based on
population and GDP.

Monetary value — high unvegetated wetland (millionsUS$): The value of high unvegetated
wetland based on population and GDP.

Monetary value — low unvegetated wetland (millionsJS$): The value of low unvegetated wetland
based on population and GDP.

Monetary value — mangrove (millions US$):The value of high unvegetated wetland based on
population and GDP.

Monetary value — saltmarsh (millions US$)The value of saltmarsh based on population and.GDP

Total wetland monetary value (millions US$):Total value of wetlands (coastal forest, freshwate
high unvegetated wetland, low unvegetated wetlamahgroves and saltmarsh) based on population
and GDP.

Wetland nourishment costs (millions US$/yr):Total costs of wetland nourishment based (wetland
nourishment has not been applied for these DIVAYun

Additionally, the following parameters have beepamed in Appendix 2 for Tanzania and Kenya
only:

Basin nourishment costs (millions US$/year)Costs of beach nourishment for basins.

Beach nourishment costs (millions US$/yearCosts of beach nourishment.

Coastal length (km):Length of the coastline (also see Table 1).

Land loss cost (millions US$/year)Total costs of land loss.

Loss of flats(m?year): Land loss due to indirect erosion.

Basin demand for nourishment (n"3/year) Tidal basin demand for nourishment.

Open water area (knf): Total area of open water created by wetland loss

Potential flood plain (km?): Land area below the one in one thousand flood Jéyebring sea dikes.
People potential flooded (thousands)?eople living below the 1000 year surge level.

River dike cost (millions US$/yr): The total costs of build river dikes. Maintenance aperation
costs are not included.

River flood cost (millions US$/yr): Total cost expected from sea floods.

Sand loss indirect (m/year): Sand loss indirect on the open coast
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Sand loss total (nVyear): Total sand loss due to erosion, allowing for diud indirect erosion, and
beach nourishment

Total wetland area (kn?): Total wetland areécoastal forest, freshwater, high unvegetated wetla
low unvegetated wetland, mangroves and saltmarsh).

Coastal forest area (km): Area of coastal forest

Freshwater marsh area (knf): Area of freshwater marsh.

High unvegetated wetlands area (kr): Area of high unvegetated wetlands.
Low unvegetated wetlands area (kif): Area of low unvegetated wetlands.
Mangrove area (knf): Area of mangroves.

Saltmarsh area (knf): Area of saltmarsh.

5. DIVA Results

This section presents a summary of the physicahatgpand adaptation costs of the impacts of sea-
level rise on Africa for four sea-level rise scéosyin conjunction with scenarios of no sea-lavs
from 2000 to 2100. Five parameters have been seléat detailed study: (1) People actually flooded,
(2) Cummulative forced migration (since 2000), [(8ys of wetland value, (4) Total residual damage
costs, (5) Total adaptation costs.

Without adaptation, the physical and economic ingpat sea-level rise tend to increase with time
under all sea-level rise scenarios (although inAfheand B1 socio-economic scenarios used here the
population declines after 2050 (Arnedl al., 2004)). Even without climate-induced sea-levsé,r
there are costs for the whole of Africa — in commath the rest of the world — due to natural and
locally-induced subsidence and increases in papalapopulation density and GDP. The results
indicate that adaptation measures can dramaticatlyce the number of people flooded, forced
migration and residual damage costs with and witeea-level rise. These parameters (in conjunction
with the two adaptation options) will be discussedthe whole of Africa. Full results for all the
requested parameters are displayed in Appendiaed 2.

Importantly, the impacts are not uniform and somantries are more at risk from rising sea levels
than others, agreeing with the national assessrafnedy reviewed. Following the ranking approach
of Dasgaptaet al. (2008), for each parameter the top ten (out ofcéintries are ranked in 2030 and
2100 for the A1B mid-range scenario, correspondmd@.10 and 0.43m of global sea-level rise,
respectively. (Note that the results for all oteea-level rise scenarios and time slices are iediual

the Appendix 1). Countries are ranked for the $eteparameters in terms of absolute values for 2030
in Tables 8, 9 and 10 and for 2100 in Tables 13aridl 15. In particular, Tables 8 and 13 consider a
no climate-induced sea-level rise scenario, TaBlesxd 14 consider socio-economic and climate-
induced sea-level rise scenarios, and Tables 1A amdnsider the net change due to climate-induced
sea level alone. In addition, Tables 11 and 16catdi the percentage that a no climate-induced sea-
level rise scenario contributes towards total seall rise scenario, in 2030 and 2100, respectively.
Lastly, Tables 12 and 17 indicate factors relategidaptation costs in 2030 and 2100, respectively.

As similar countries are highly ranked for eachapaeter regardless of adaptation option, only the
results without adaptation are reported and diszl$ere at country level. However, the costs of
adaptation will also be discussed for the wholéfoica and at country level. These costs are rejubrt
in 1995 US$ and are not undiscounted.
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Table 8: The top ten African countries for the Afrd-range scenario without adaptation (in 2030)ci&o
economic change and no climate-induced sea-lesel {Case 10)

Parameters Considered (values shown in brackets)
People Actually Flooded People Forced to Migrate since 2000 Total Costs of Residual Damage

(Thousands/year) (Thousands) (Millions US$/year)
Mozambique (235.9) Tanzania, Uni Rep (33.4) Egypt (740.1)
Tanzania, Uni Rep (234.1) Egypt (7.7) Morocco (81.0)
Egypt (32.5) Nigeria (2.0) Cameroon (65.9)
Madagascar (27.4) Madagascar (0.7) Gabon (59.6)
Cameroon (19.3) Ghana (0.3) Tunisia (47.4)
Nigeria (17.3) Somalia (0.1) Mozambique (41.5)
Guinea-Bissau (11.3) Togo & Mozambique (0.03) Tanzania, Uni Rep (34.7)
Angola & Somalia (9.0) Algeria (19.8)

Mauritania & Libyan Arab

Jamahiriya (0.02); Az (20
Kenya (8.0) Senegal (11.3)
sgasrlz g R (RS 44.3 Thousand people since 2000 1.18 Billion US$ per year

Table 9: The top ten African countries for the Afrisd-range scenario without adaptation (in 2030)ci&o
economic and climate-induced sea-level rise. (Gase

Parameters Considered (values shown in brackets)
People Actually Flooded People Forced to Migrate since  Total Costs of Residual Damage
(Thousandsl/year) 2000 (Thousands) (Millions US$/year)
Tanzania, Uni Rep (881.3) Tanzania, Uni Rep (430.3) Egypt (800.8)
Mozambique (818.7) Mozambique (176.6) Tanzania, Uni Rep (181.0)
Nigeria (156.9) Nigeria (101.7) Morocco (130.5)
Angola (87.2) Somalia (41.1) Cameroon (70.9)
Somalia (70.6) Guinea-Bissau (30.0) Gabon (67.7)
Guinea-Bissau (67.5) Egypt (18.2) Tunisia (67.4)
Cameroon (46.6) Mauritania (8.9) Mozambique (57.9)
Egypt (42.2) Madagascar (5.7) Nigeria (38.2)
Madagascar (36.3) Morocco (5.5) Somalia (35.8)
Kenya (28.5) Cote d’'lvoire (4.8) Algeria (29.0)
,/_1\_]:;,; all 2.35Million people per year 33(7)00 UMEUEEE FErEl 2Einz 1.63 Billion US$ per year

Table 10: The top ten African countries for the AfrBd-range scenario without adaptation (in 2030¢t N
change due to climate-induced sea-level rise.

Parameters Considered (values shown in brackets)
People Forced to Total Costs of Residual
Rank Peeple il Toned grate since 200 Damage Lot etans vae

y (Thousands) (Millions US$lyear) y
Tanzania, Uni Rep Tanzania, Uni Rep Tanzania, Uni Rep
(647.2) (396.9) (146.26) e
Mozambique (582.8) Mozambique (176.5) Egypt (60.68) Gabon (20.7)
Nigeria (139.6) Nigeria (99.7) Morocco (49.42) Mauritius (18.3)
Angola (78.2) Somalia (41.2) Nigeria (34.40) Nigeria (8.4)
Somalia (61.6) Guinea-Bissau (30.0) Somalia (34.37) Egypt (8.2)
Guinea-Bissau (56.2) Egypt (10.5) Tunisia (19.96) Namibia (5.8)
Cameroon (27.3) Mauritania (8.9) Mauritania (17.05) Libyan'A'rab

' ' ’ Jamabhiriya (5.5)
Kenya (20.5) Morocco (5.5) Mozambique (16.40) South Africa (4.5)
Morocco (14.9) Madagascar (4.9) I(‘glbzg)n SN TS Algeria (4.3)

21



11/04/2011

1[0 Senegal (13.6) Cote d’'lvoire (4.8) Algeria (9.15) Mauritania (3.4)
/Aifl=8 1.71Million people per 793 Thousand people  445.7 Million US$ per 123.4 Million US$ per
Total BYE=1g since 2000 year year

Table 11: The top ten African countries for the AblEd-range scenario without adaptation (in 2030):
Percentage of a no climate-induced sea-level risedocio-economic change alone) scenario compaithda
total (socio-economic and climate-induced) seatlase scenario.

Parameters Considered (Percentage shown in brackéts
People Actually Flooded People Forced to Migrate since 2000 Total Costs of Residual Damage
(%) (%) (%)
Congo (Dem Rep), Guinea,

Namibia & Sudan (100) Egypt (42.3) Djibouti (95.3)
Ghana (27.2) Cameroon (93.0)
Togo (13.2) Egypt (92.4)

Madagascar (13.1)
Tanzania, Uni Rep (7.8)

Seychelles (91.9)

Egypt (77.0) Gabon (88.0)

Gambia (76.3) Nigeria (2.0) Ghana (85.5)
Madagascar (75.5) Libyan Arab Jamahiriya (1.5) Gambia (84.1)
Gabon (57.1) Somalia (0.3) Senegal (83.3)

Sierra Leone (54.9)
Djibouti (47.4)

Mauritania (0.2)
Mozambique (0.02)

Namibia (80.0)
Angola (77.9)

Table 12: The top ten African countries for the Adfd-range scenario with the greatest adaptatictscio
2030 with adaptation: Absolute values for (a) rimate-induced sea-level rise, (b) socio-economit cdimate-
induced sea-level rise, (c) net change due to tifmmluced sea-level rise, and (d) the relativedase when a
total sea-level rise scenario compared with a matk-induced sea-level rise scenario.

ADAPTATION COSTS

Socio-economic Change
and No Climate-induced
SLR
(Millions US$/year)

Namibia (468.4)
Mozambique (87.3)
South Africa (78.8)
Sudan (122.4)
Somalia (77.2)
Madagascar (59.7
Tunisia (47.7)
Libyan Arab Jamahiriya
(36.6)

Nigeria (35.7)
Egypt (32.3)

Rank

Socio-economic and
Climate-Induced Sea-
Level Rise (SLR)

(Millions US$/year)
Namibia (490.0)
Mozambique (190.4)
Somalia (159.0)
South Africa (147.5)
Madagascar (139.5)
Nigeria (107.1)
Tunisia (102.0)

Guinea-Bissau (90.7)

Sudan (85.4)
Gabon (85.0)

2.32 Billion US$ per
year

Net Change due to
Climate-Induced Sea-
Level Rise
(Millions US$/year)

Mozambique (103.1) Guinea (10.18)

Somalia (81.8)
Madagascar (79.8)
Nigeria (71.4)
South Africa (68.7)

Guinea-Bissau (60.3) Mauritania (4.09)

Tunisia (54.3)
Gabon (53.9)

Guinea (45.9)
Egypt (45.0)

1.08 Billion US$ per
year

Relative increase (With
SLR/ No SLR)

Togo (6.33)
Cameroon (4.80)
Ghana (4.49)
Reunion (4.33)

Sierra Leone (4.06)

Seychelles (3.71)

Cape Verde (3.02)
Nigeria (3.00)

Table 13: The top ten African countries for the Adfd-range scenario without adaptation (in 210@ci&-
economic change and no climate-induced sea-lesel {Case 10)

Parameters Considered (values shown in brackets)
People Forced to Migrate
since 2000

Rank (Thousands/year)

Tanzania, Uni Rep (906.6)

Mozambique (390.4)

People Actually Flooded

(Thousands)

Tanzania, Uni

Rep (506.2)

Nigeria (126.5)
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Egypt & Cameroon
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Nigeria (171.3) Mozambique (90.7) Morocco (1.26)
Egypt (127.8) Egypt (44.2) Tunisia (0.74)
Madagascar (30.0) Mauritania (10.6) Gabon (0.52)
Cameroon (21.0) Somalia (2.4) Mozambique (0.47)
Mauritania (17.0) Madagascar (1.1) Senegal (0.36)
Guinea-Bissau & Somalia (12.0) Ghana (1.0) Zz)aggmla, Sl R
Togo (0.1) Algeria (0.31)
Angola (9.8) Libyan Arab Jamahiriya (0.1) Kenya (0.24)
Africa - . 9.96 Billion US$ per
Total 1.74 Million people per year 783 Thousand people since 2000 year

Table 14: The top ten African countries for the Adfd-range scenario without adaptation (in 210@ci&-
economic and climate-induced sea-level rise. (Gase

Parameters Considered (values shown in brackets)
People Actually Flooded People Forced to Migrate since 2000 Total Costs of Residual Damage
(Millions/year) (Millions) (Billions US$/year)
Mozambique (4.35) Mozambique (2.84) Algeria (6.55)
Tanzania, Uni Rep (2.08) Cameroon (1.33) Egypt (6.52)
Egypt (1.97) Tanzania, Uni Rep (1.20) Morocco (5.52)
Cameroon (1.94) Morocco (1.19) Cameroon (3.54)
Morocco (1.82) Egypt (1.18) South Africa (3.48)
Angola (0.84) Angola (0.57) Tunisia (3.46)
Senegal (0.49) Senegal (0.33) Libyan Arab Jamahiriya (1.76)
Algeria (0.44) Algeria (0.26) Gabon (0.93)
Kenya (0.28) Nigeria (0.21) Senegal (0.90)
Tunisia (0.26) Kenya (.019) Mozambique (0.85)
Africa )1/;;3 Million people per ;(r)].iszl\gggon people 37.72 Billion US$ per year

Table 15: The top ten African countries for the AfrBd-range scenario without adaptation (in 2100¢t N
change due to climate-induced sea-level rise.

Parameters Considered (values shown in brackets)

People Actually People Forced to Migrate Total Costs of
Rank Flooded since 2000 Residual Damage Lo(séﬁu?grygﬁgg/d :;I)ue
(Millions/year) (Millions) (Billions US$/year) y
Mozambique (3.96)  Mozambique (2.75) Algeria (6.24) Seychelles (2.53)
Cameroon (1.92) Cameroon (1.33) Egypt (4.43) Gabon (2.43)
Egypt (1.84) Morocco (1.19) Morocco (4.27) Mauritius (1.90)
Morocco (1.81) Egypt (1.14) South Africa (3.32) Nigeria (1.47)
;I'lariggslnla, R Tanzania, Uni Rep (0.69 Tunisia (2.72) Cameron (0.40)
Libyan Arab o
Angola (0.83) Angola (0.57) Jamahiriya (1.60) Mauritania (0.37)
Senegal (0.48) Senegal (0.33) Cameroon (1.46) Benin (0.33)
Algeria (0.43) Algeria (0.26) Senegal (0.54) Senegal (0.31)
Kenya (0.27) Kenya (0.19) Gabon (0.40) (L(')bgg)“ AN ETEITE
Tunisia (0.26) Tunisia (0.13) Mozambique (0.38) Namibia (0.26)
A= 13.98 Million people  9.37 Million peoplesince  27.76 Billion US$ 11.50 Billion USS$ per
per year 2000 per year year
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Table 16: The top ten African countries for the Abld-range scenario without adaptation (in 2100):
Percentage of a no climate-induced sea-level deaaio (i.e. socio-economic change alone) compartdda
total (socio-economic and climate-induced) sealldge scenario.

Parameters Considered (Percentage shown in brackgts
People Actually Flooded People Forced to Migrate since 2000 Total Costs of Residual Damage

(%) (%) (%)
Mauritania (82.9) Mauritania (86.7) Tanzania, Uni Rep (80.43)
Nigeria (81.6) Nigeria (60.6) Mauritania (60.01)
Tanzania, Uni Rep (43.5) Tanzania, Uni Rep (42.3) Cameroon (58.88)
Namibia (28.6) Ghana (19.4) Gabon (56.66)
Sudan (25.0) Togo (8.4) Mozambique (55.20)
Madagascar (21.3) Egypt (3.7) Madagascar (53.55)
Eritrea (18.8) Somalia (3.5) Kenya (53.54)
Congo, Dem Rep (14.3) Mozambique (3.2) Djibouti (52.31)
Somalia (12.2) Madagascar (1.3) Ghana (51.54)
Gabon (10.9) Libyan Arab Jamabhiriya (0.4) Angola (51.45)

Table 17: The top ten African countries for the Afitl-range scenario for adaptation costs in 2108s0dute
values for (a) no climate-induced sea-level ri&¢,spcio-economic and climate-induced sea-level, 1is) net
change due to climate-induced sea-level rise, adhe relative increase of a total sea-level gsenario
compared with a no climate-induced sea-level séenar

ADAPTATION COSTS
S(éclio-economm Socio-economic and Marginal Change due to
ange and Climate-induced Sea-  Climate-induced Sea-  Relative i With
Rank No Climate-induced imate |n uce ea Imate-inauce ea elative Increase ( I
SLR Level Rise (SLR) Level alone SLR/ No SLR)
(Millions US$/year) (Millions US$/year) (Millions US$/year)
Nigeria (39.4) Mozambique (191.0) Mozambique (154.0) Western Sahara (128.0)
Somalia (38.8) Nigeria (164.1) Guinea (126.0) Guinea (53.5)
?:/Iat;zg)mblque Somalia (156.4) Nigeria (124.7) Cameroon (26.7)
Madagascar (33.4) Madagascar (148.3) Guinea-Bissau (122.4) Namibia (21.5)
Egypt (27.8) South Africa (139.8) ain;%')a & SRy Afes Reunion (19.0)
South Africa (22.2) Guinea-Bissau (137.3) --- Sierra Leone (14.7)
Guinea-Bissau : Libyan Arab Jamabhiriya
(14.9) Guinea (128.4) Madagascar (114.9) (12.2)
Tunisia (13.9) Tunisia (113.2) Tunisia (99.3) Gabon (12.1)
Kenya (10.7) Egypt (104.7) Gabon (91.8) Angola (11.3)
Mauritania (10.0) Gabon (100.1) Cameroon (84.8) Cape Verde (10.2)
ANl 326.0 MillionsUS$  2.23 Billions US$ per 1.90 Billions US$ per
per year year year

People actually flooded

People actually flooded considers the average ammeurrence of coastal flooding taking into
account coastal topography, population and defelasasell as sea level. Tables 8 and 13 indicate th
top ten African countries for the number of pedfideded for socio-economic change and no climate-
induced sea-level rise under the A1B mid-range atenassuming no adaptation measures. In 2100,
Tanzania has the highest number of people flooéedgar at over 900,000 people, representing half
of those in Africa as a whole. Mozambique, Nigearad Egypt are ranked from second to fourth,
collectively amounting to 690,000 people per ye&lgnce, these countries have high risks even
before climate change impacts are considered.
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Considering climate-induced sea-level rise, Mozaubiis projected to have 4.35 million additional
people flooded per year by 2100 (Table 14) (in 238 ranked as the second most impacted country
with 0.82 million people at risk of flooding eveygar (Table 9)). Nigeria, although it is not in toe

ten most impacted countries in 2100, is projectedave 157,000 people (ranked third) flooded per
year in 2030. Figure 4 illustrates the number afgbe flooded in Africa due to surges from 2000 to
2100 for the four sea-level scenarios. The figudBdates that up to a maximum of 20 million people
per year in 2100 (up to 4 million people per yeaR030) could be flooded annually if defences are
not upgraded. However, if adaptation is considetteid,could be reduced dramatically by about 200
times to less than 17,000 people per year by 2E@uie 5). For the A1B mid-range scenario, up to
15 million additional people would be flooded peeay, reducing to 0.02 million/year under
adaptation, at an annual cost of US$2.2 billioro@l9alues). The additional pressure of sea-lesel ri
contributes approximately 90% and 75% of the agdidél number of people flooded per year in 2100
for the whole of Africa under the Rahmstorf and AbiBd-range scenarios, respectively, if no
adaptation is undertaken.

When the net climate-induced sea-level rise scemagonsidered in 2100 (Table 15), Mozambique is
projected to have approximately 4 million peopleofled per year, being the highest impacted
African county. Cameroon, Egypt, and Morocco followthe ranking, each contributing to 13% of
the total number of people flooded for the wholeAfrican (i.e. approximately 14 million per year).
Tanzania alone is projected to have 1.2 millionitsaithl people flooded per year by 2100 (in 2030 it
is ranked as the first most impacted country wib0million people at risk of flooding every year
(Table 10)). However, this figure is comprised d @nillion people if sea level did not rise due to
climate change, subtracted from 2 million additiopeople flooded if total sea-level rise is
considered (see Tables 13, 14 and Appendix 1). #élantanzania, a scenario of no climate sea-level
rise contributes to more than 40% of the additigreadple flooded in comparison to a total sea-level
rise scenario (Table 16).
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Figure 4: People actually flooded due sea-leva fism 2000 to 2100 in Africa as a whole for therfeea-
level scenarios studied with no additional adaptatheasures employed (cases 2, 4, 6 and 8 of Bable
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Figure 5: People actually flooded due sea-leve fism 2000 to 2100 in Africa as a whole for therfeea-
level scenarios studied with adaptation measurgsdoyed (cases 1, 3, 5 and 7 of Table 5).

Cumulative Forced migration

If land is lost, then people are forced to migr&tere we assume that people who are flooded more
often than once per year, or who lose their langrtsion are forced to migrate. The number of fidrce
migrants is often quite similar to the number obple flooded per year in the previous section,ibut
the case of migrants, this only happens once.

Figure 6 shows the cumulative number of peopleeidto migrate since 2000 due to land loss due to
submergence (based on the area below the one Igedinig threshold) and erosion. The declining
rate of rise for the two high sea-level rise scersafRahmstorf and A1FI) beyond 2050 reflects teend
in population (which is declining in an A1 and Bbnd). Sea levels are anticipated to rise to 1.26m
by 2100 under the Rahmstorf scenario (coupled WitB socio-economic scenario), and more than
13 million people in total would be forced to miggaf no additional adaptation measures were
undertaken. Using the same A1B socio-economic siteriaut a mid-range sea-level rise scenario of
0.43m, this number would decrease to approximat@lynillion people by 2100. From 2000 to 2030
over 1.6 million and 0.8 million people will be ®d to migrate under Rahmstorf and A1B scenarios
(both with A1B socio-economic scenarios), respetyivif no additional adaptation measures are
undertaken. With adaptation, the number of peopdeeid to migrate would be significantly reduced
by more than two orders of magnitude to approxiige®8,000 and 14,000 under the two scenarios
respectively (Figure 7).

Table 8 and Table 13 show the cumulative numbegpeaiple forced to migrate since 2000 for the
A1B mid-range scenario for no climate-induced saeel rise in 2030 and 2100. In 2100, Tanzania is
the highest in Africa contributing about 65% (5@&)@eople) of the cumulative number of people at
risk of displacement for the continent if no ad#pta measures are adopted. Nigeria and
Mozambique are the second and third highest imgamantries: collectively the three countries total
723,000 migrants (92% of that of the whole of Ad)i¢Table 13). Without climate-induced sea-level
rise, the number of migrants in other countriegliatively small.

For the total sea-level rise scenario, Mozambiguprojected to have the highest number in Africa
(Table 14) in 2100 (ranked as the second in 2080rfare than 176,000 people forced to migrate

26



11/04/2011

(Table 9)) if no adaptation measures are considénealddition, Cameroon, Tanzania, Morocco, and
Egypt are forecasted to have more than one mith@rants.

For the climate-induced sea-level rise only underA1B mid-range scenario, over 2.7 million people
would be forced to migrate by 2100 (over 176,000pte by 2030 (Table 10)) in Mozambique (Table
15). This is equivalent to 29% of the Africa totahd the highest number of any African country.
Cameroon, Morocco, and Egypt each contribute mioa@ tone million migrants, and collectively

contributing about 40% of the African total.
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Figure 6: Cumulative forced migration due sea-leig from 2000 to 2100 in Africa as a whole foe flour
sea-level scenarios studied with no additional tatagm measures employed (cases 2, 4, 6 and 8lié¢ B

27



11/04/2011

40

= Rahmstorf

35 - e A1 F high-range

AL1Bmid-range

30 || s g1 low-range

25

20

15

10 z o
a""ﬂﬂ-

Mumber of People Forcedto Migrate since 2000 (Thousands)

2040
2045
2080
2085

2000
2005
2010
2015
2020
2025
2030
2035
2050
2055
2060
2065
2070
2075
2090
2085
2100

Year

Figure 7: Cumulative forced migration due sea-leig from 2000 to 2100 in Africa as a whole foe flour
sea-level scenarios studied with adaptation meagmployed (cases 1, 3, 5 and 7 of Table 5).

Total residual costs

Total residual costs comprise five componentsfdfiged migration, (2) land loss, (3) salinisati¢4),
sea flood costs, and (5) river flood costs. In d¢oes other than those with large coastal
river/festuarine systems (e.g. Egypt), a large ptapo of the costs would be caused by sea floods.
The rate of increase of total residual costs inicafras a whole increases exponentially with time,
reaching approximately US$48 billion per year (893 values) in 2100 for the Rahmstorf sea-level
rise scenario and US$38 billion per year (at 198i5as) for the A1B mid-range scenario (Figure 8) if
no additional adaptation measures are considerél.atfaptation, this could significantly be reduced
to US$3.5 billion per year (at 1995 values for Rehmstorf scenario) and US$1.1 billion per year (at
1995 values for the A1B mid-range value) in 210@Q\(Fe 9).

For no climate-induced sea-level rise (Table 8 &able 13), Egypt, Morocco and Cameroon takes
the lead with the largest residual damage cost2080, Egypt alone would experience a significant
damage even without climate change costing US$8illomper year. This represents more than
60% of the Africa total (Table 8). In 2100, Thiseito US$2 billion per year for Egypt alone.

Table 14 shows that Algeria has Africa’s largesindge cost at about US$6.6 billion per year due
socio-economic and climate-induced sea-level rigk no additional adaptation (Table 14). This is
followed by Egypt and Morocco with more than US#Bidn per year damages in 2100. Hence,
damages seem concentrated in North Africa.

In 2100, the sea-level rise due to climate chandg @ able 15) indicates that Algeria will have the
greatest residual damage cost of any African cguwaitth more than US$6.2 billion per year (in 2030,
Tanzania has the greatest cost with damages of thare US$146 million per year (Table 10)).
Algeria contributes approximately to 23% of thetedsr the entire African continent in 2100, whilst
Egypt and Morocco each account for more than 15%efotal cost.

28



11/04/2011

&0

—— Rahmstorf

— A1F| high-range
50 A AlB mid-range

. ——B1llow-range /
y

30

7
. i
e
/

2000 2025 2050 2075 2100

Total Costs of Residual Darmage (Billiors LSS fyear)

Year

Figure 8: Total residual costs due sea-level nieenf2000 to 2100 in Africa as a whole for the feea-level
scenarios studied with no additional adaptationsuess employed (cases 2, 4, 6 and 8 of Table 5).
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Figure 9: Total residual costs due sea-level nieenf2000 to 2100 in Africa as a whole for the feea-level
scenarios studied with adaptation measures empl@gses 1, 3, 5 and 7 of Table 5).

Loss of wetland value

As sea-level rises more rapidly, coastal wetlands$ imcreasingly decline in area. This section
expresses this loss in terms of loss of wetlandetaoy value which is determined within DIVA.
Wetlands comprise saltmarshes, mangroves, highcandnvegetated wetlands, mangrove areas and
coastal forest areas. Valuation follows the metbaitined in Brandeet al. (2006) and is a product of
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the GDP, population density, locality and wetlaneba Hence the unit values are dynamic with socio-
economic scenario. (Note that this loss could ol to non-climatic factors, e.g. due to direct
destruction (e.g. Hoozemasisal., 1993; Colemast al., 2008): this is not investigated here).

Loss of wetland monetary values increase with fioneeach sea-level scenario (Figure 10). Monetary
values for wetlands with and without adaptation ey similar as adaptation has little effect on

wetlands. Loss of wetland monetary values withalapgation due to climate change is shown in
Figure 10. This reveals that the Rahmstorf sed-lége scenario combined with the A1B socio-

economic scenario has the greatest loss of wetlahge by 2100 reaching approximately US$14
billion per year.

In 2100 the Seychelles have the highest loss ofangtvalue (approximately US$2.5 billions per
year) when considering sea-level rise due to clovatanges only, followed by Gabon, Mauritius and
Nigeria, all together with a total loss of about®6Smillion per year (Table 15). In 2030, the loss
accounts more than US$30, US$20 and US$18 millmersyear for the Seychelles, Gabon and
Mauritius, respectively. Nigeria and Egypt each lddese more than US$8 million wetland value
every year (Table 10).

20
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14

12 //
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Figure 10: Loss of wetland value due to climatengjfgafrom 2000 to 2100 in Africa as a whole for ther sea-
level scenarios studied with no additional adaptatheasures employed (cases 2, 4, 6 and 8 of Bable

Total adaptation costs

In this analysis, total adaptation costs comprisach nourishment and sea dike & river dike costs.
They have been applied based on benefit-cost omdeérfor safety criteria. With total sea-level rise,
adaptation costs increase linearly with time (Feégdd). Using the Rahmstorf scenario in 2100,
adaptation would cost US$7.7 billion per year, dod an A1B mid-range sea-level scenario
approximately US$2.2 billion per year. Hence theg much less than the residual damage costs
already discussed.

Without climate-induced sea-level rise, adaptatiosts are low (Table 17). In 2100 for no climate-
induced sea-level rise, Nigeria has the highesptatian cost at US$39 million per year. Somalia,
Mozambique, Madagascar and Egypt are among otiséed las relatively with high adaptation costs
even without climate change (Table 17).
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Under the total sea-level rise scenario, the gstaiests of adaptation are in Mozambique, where in
2100, adaptation costs are estimated at US$15{émidler year (US$103 million per year in 2030
(Table 12)), approximately 8% of the total for Afi (Table 17). Other countries are Nigeria,
Somalia, Madagascar and South Africa, in the teg following Mozambique, and contribute to over
27% of the cost for Africa as a whole. Egypt iskeah ninth with adaptation costs at US$104 million
per year for the total sea-level rise scenario. fbipeten countries take 62% of Africa’s total coft
adaptation (Table 17).
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Figure 11: Total costs of adaptation due sea-lgselfrom 2000 to 2100 in Africa as a whole for fber sea-
level scenarios studied employing a cost-benefit@gqch (cases 1, 3, 5 and 7 of Table 5).

Results also shows that the physical and econampadts can significantly be reduced if standard

protection measures of adaptation (nourishment dikel construction) are employed where cost-

benefit approach suggests it is the optimum respdfigure 4 and 5 shows that the number of people
threatened with displacement by flooding and cdastesion is significantly reduced when adaptation

measures are employed. For instance, in 2100 fd Add-range scenario, without adaptation a

significant population (16 million/year) could bldded. However, when adaptation measures are
considered, it drops to 17 thousands/year. SimgilaHe cumulative number of people forced to

migrate and residual damage costs are drastiaiyced (from 10 million to 14,000 and from US$38

billion to US$1.1 billion, respectively) when adation is considered.

Several studies have looked at the global estin@ftesotection costs, such as the UNFCCC (2007)
assessment and the very recent World Bank (2008)sasent. The coastal assessment used the
DIVA model in both cases and the major approach tmees construction of dikes and beach
nourishment. The costs reported in this study agken than those reported by the UNFCCC (2007)
and Nicholls (2007) due to several factors. Thaskide (1) sea-level rise scenarios, which tended t
be smaller in the UNFCCC study, (2) timescalegshadUNFCCC study stopped in 2030 when these
estimates continue to 2100; (3) improvements andbaigs to the DIVA algorithms which have
(realistically) raised costs since the UNFCCC stws completed. The costs reported here are
comparable with those of the World Bank (2009) gtad they used similar sea-level rise and socio-
economic scenarios for the future. However, theeestll differences as follows: (1) the World Bank
costs stop in 2050, while the costs here contiou&l00; (2) the World Bank study includes defence
maintenance and port infrastructure upgrade, warehnot a DIVA output, and hence have not been
included in this analysis of Africa.
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6. Discussion

This assessment has considered the potential impadea-level rise on Africa, including regional
and national reviews and an application of the DIv¥del. The regional and national reviews
suggest that impacts could be serious but theyhare to synthesize due to the limited number of
studies and their lack of comparability. Hence, DB/A results provide the most consistent
perspective on what sea-level rise might mean foicé over the 2% Century. Both the continental
scale and the national rankings provide importasight into the scale of the problem that Africa’s
coastal areas might face under accelerated selariselue to global warming.

The results shown in Figures 4 to 11 demonstratettie higher the rate of sea-level rise, the worse
the impact. They also show that the socio-econ@egnarios are important in determining impacts as
already demonstrated in earlier research by Nish@004). The falling population after 2050 under

the A1/B1 scenario means that in this assessntenfripacts grow less rapidly from 2050 onwards

than they might. Alternative population scenarioghs as the A2 scenario, or a scenario of net
coastward migration (as is widely reported at theremt time) would see much larger population

impacts than reported here. Hence, the impactepies here are illustrative and do not claim to

bracket the scale of impacts that are possibleémtorst case.

As a continent, Africa appears highly vulnerables¢a-level rise. For the A1B mid-range scenario by
2100 (a 43-cm rise scenario) if there is no upgraiddefences there will be significaatiditional
impacts: 14 million people per year are at riskflobding, nearly 10 million people are at risk of
being displaced over the century from 2000 to 2400 a residual damage of nearly US$38 billion
per year. If we adapt via beach nourishment antdnigikes, these damages can be greatly reduced
and most importantly, forced population displacetrisnnearly entirely avoided. The incremental
adaptation costs for Africa are estimated at nda8$2 billion per year in 2100.

Hence while Africa is highly vulnerable to sea-levise, there are adaptation options that are
available. It is important to note that the adaptatwill not avoid all impacts, and there will beed

to be other investment such as port upgrade, mesmsiar counter salinisation if possible, and
extensive river dikes in the coastally-influencedahes of rivers. Additionally, this infrastructuvél
require maintenance which has not been costed basdy, there is the issue of the adaptation dtefic
(Parry et al., 2009) in which many countries, esdlycpoorer countries, are poorly adapted to
today’s climate, let alone a changing climate. Timglies that more investment will be required to
meet the adaptation needs of today before we tatahink about future challenges. The adaptation
deficit in Africa (or elsewhere) has not been assdsn any detail (Parry et al., 2009), but based o
the national assessments presented here it is langethere is limited formal coastal adaptation in
most of Africa. The analysis of coastal port citigsNicholls et al (2008) highlighted concerns abou
flood exposure and its management in African pitiesc Hence the US$2 billion per year is clearly a
minimum adaptation cost. Further impediments tgtateon exist due to the low adaptive capacity in
Africa, and even if sufficient funds for adaptatisuddenly appeared, the weakness in other caacitie
would impede the implementation of adaptation. lemoastal adaptation and development need to
be closely linked and this is likely to be trueass all climate change issues.

Considering the relative ranking of countries irs@hbte terms, several countries consistently appear
in the top ten rankings for people-based impagtsiuding Mozambique, Cameroon, Tanzania,
Morocco and Egypt. For economic damages AlgerigqpEgViorocco, South Africa, Tunisia, Libya
and Cameroon all rank highly with more than USdlidoi of additional damage per year under the
Al1B mid-range scenario. In absolute terms, the dggradaptation costs occur in Mozambique,
Guinea, Nigeria, Guinea-Bissau and South Africandéehigh impact costs and adaptation costs are
not automatically correlated.

Comparison with the countries in the literatureigewris difficult. Results for some parameters dre o
the same order of magnitude with previous studyneses (for example residual damage for Nigeria,
see Frenclet al., 1995), while others show significant differen¢egy. for land loss in Senegal, DIVA

underestimates it compared with Denmetsal., 1995). However, this is likely to be due to the
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difference in defining coasts and wetland areaDIMA, adaptation costs are estimated based on a
optimum methods where resources are used whereatieegnost effective. Other studies may have

used different methods to calculate levels of mtde or different baselines, which may explain the

difference in costs. More assessment at the colmig} is required to enhance our understanding at
this important scale of action.

Coastal protection to sea-level rise is often algobut a straightforward way to overcome the
adverse impacts of climate change. In some cosn{fier instance Mozambique, Nigeria) high
impacts result in high adaptation costs. For otmmtries, for example Egypt, Tanzania, Morocco,
have high impacts but a lower adaptation cost aoegrto the relative ranking in Table 17. Thus
adaptation may be a greater benefit to the lattentries rather than the former.

At a country level, relative change (Table 16) iga@d indicator of sea-level impacts. For instance,
the country of Djibouti has worldwide the tenthdast urban population as a percentage of the
country’s total population (52%) located in the letevation (<10m) coastal zone (UN-HABITAT,
2008). As it is a small country with a populatioh833,000 in 2007 (Times Books, 2008) and a
coastline length of 311km, it does not appear dftethe top ten rankings in Tables 13 to 17, yeton
country and a regional level within the countrypamts may be high. Similar issues could apply to
Liberia and Senegal which rank eighth and ninthpeesvely for the percentage of the total
population living in a low elevation coastal zonéN\N( HABITAT, 2008). Equally, Congo and the
Seychelles move up significantly in the rankingsthe top ten when impacts are considered in
proportion to coastal length.

This study has assumed a uniform rate of sea-lselto estimate impacts. In reality, sea-levet ris
will not be globally uniform as it is dependent mperature variations, mixing, patterns of thermal
expansion and gravitational effects (Mitroviegal., 2001; Meehlet al., 2007). For instance, the
Mediterranean has experienced a lower rate ofesgd-tise in comparison to the global average over
the second half of the $0Century (Tsimplis and Baker, 2000). Hence whilstpacts on
Mediterranean countries may be severe (as theydraty rank highly in the country lists in Tables
13 to 17), the impacts will take longer to emergthé rate of sea-level rise continues to be slower
through the 2% Century.

As well as global problems, present problems amdldical context also needs to be considered.
Cameroon, Mauritania, Nigeria and Tanzania are trms which on average are experiencing
relatively high rates of subsidence, and even witt@imate change they would experience slow
relative sea-level rise due to these non-climatac@sses and hence increased flooding and damage
cost through time. Additionally, local man-inducathsidence may increase rates of relative sea-level
rise, especially in the deltaic areas (Beckeal., 2002; Ericsoret al., 2006; Garcieet al., 2007,
Syvitski et al., 2009). These issues have been apparent in smuith-east and east Asia through the
20" Century, but are less apparent in Africa to dapart from a few deltas such as the Nile, and have
not investigated here. However, the resulting emgles can be large and certainly exacerbate the
problems and costs of responding to sea-level @®er aspects of climate change will also inflleenc
the coast. These have not been considered inttldg, 9ut could have important effects such as more
intense tropical storms hitting the coast of EagdticA (Mozambique, Tanzania, Madagascar)
(Nicholls, 2006). Additionally, higher temperatuia@sd lower precipitation would tend to reduce river
levels affecting river discharge and water avaligbthat has unforeseen impacts for agriculture,
fisheries and industry. Changes and intensificatiofarming practices also mean that wetlands fre a
risk as they are converted to agriculture and itrdlsise, reducing a natural form of coastal deéen
For example, in the Zambezi River delta which disgks into the ocean in Mozambique, Colemtan

al. (2008) calculated a 25Kannual loss of the delta plain due to agriculture seclamation between
1986 and 2000. These losses are far more signifiban wetland loss caused by sea-level rise,fand i
they continue, only limited coastal wetlands mawse to be impacted by sea-level rise.

These results are only a beginning and much furthenk is required to better understand the
implications of sea-level rise for Africa in broagnse. The DIVA results can be improved by
improving the spatial resolution of the underlyidgta and adding more information of adaptation,
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etc. To get more local detail, more national antohisational assessments are required. These can also
address the issue of adaptation, especially camsgdéhe appropriate adaptations in a local context
Lastly, the linkages between adaptation and dewvedop need more exploration.

7. Conclusions

This regional study of the impacts of sea-levet s provided a quantitative assessment for the
whole of Africa in terms of assessing the potentigacts and costs involved with sea-level risee Th
general benefits of realistic adaptation measubgslgoking at two protection options) are also
considered. It provides the next step with up-teedand consistent information across all African
countries to fill the knowledge gap concerning lihéted previous national studies available for the
continent. Little is known about the potential imtsaof sea-level rise on Africa on both continental
and county scale.

The study results reveal that whilst Africa is tited most exposed region in the world compared with
east, south east and south Asia, sea level ris@aties a significant risk. With a large and gnogyi
population in the coastal zone and a low abilityad@apt because of low national wealth and adaptive
capacity, most countries around the continent apfed®e highly vulnerable. Without adaptation,
physical, human and financial impacts will be siigaint. On a continental scale for the A1B mid-
range scenario in 2100 (43-cm rise) approximatéynillion people will be flooded per year, 10
million people will be forced to migrate from 20€® 2100, and there will be a total damage cost of
US$38 billions per year. However, if realistic atddjpn measures (in terms of beach nourishment
and dike construction) are employed, all these gtgpean significantly be reduced at an annual cost
of US$2.2 billion in 2100. With adaptation, the rhers of people that could be flooded can be
significantly reduced by about two orders of magé to 17,000 people per year, and the number of
people forced to migrate from 2000 to 2100 coufb aignificantly be reduced to 14,000. Similarly,
residual damage cost could be reduced about oner id magnitude to US$1.1 billion when
adaptation measures are considered. However, dativeuch adaptation may be more costly and
difficult than the headline cost suggests. Thftects several factors which are not well quantifie
(1) the adaptation costs are incomplete, (2) thgeladaptation deficit in Africa, and (3) a lack of
adaptive capacity.

Considering the national results, the relative magplof countries provide some useful insight onstho
countries that are most vulnerable. In absolutedeseveral countries consistently appear in tpe to
ten rankings. For people-based impacts concernlogdihg and forced migration they are
Mozambique, Cameroon, Tanzania, Morocco and Edgypt.economic damages they are Algeria,
Egypt, Morocco, South Africa, Tunisia, Libya andn@aoon who are all estimated to have more than
US$1 billion of additional damage per year under #41B mid-range scenario in 2100. In absolute
terms, the highest adaptation costs occur in Moigumeh Guinea, Nigeria, Guinea-Bissau and South
Africa.

The issue of sea-level rise and Africa requireshir attention, including improving these analyses
and more detailed studies that look at impacts adaptation in more detail. In particular, the
development agenda in coastal areas needs to lbaefosider sea-level rise.
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9. Appendix 1. National results for all cases

Tables for the requested parameters for the s@mndascribed in Table 7 are listed below for the
timesteps of 2000, 2025, 2030, 2050, 2075 and PL&0le A-1 to Table A-84).

Table A-1. Case 1: Results by country, for the Rstonfi SLR and A1B socio-economic scenario for 20Gth adaptation
Table A-2. Case 1: Results by country, for the Rstonfi SLR and A1B socio-economic scenario for 20&h adaptation
Table A-3. Case 1: Results by country, for the Rstonfi SLR and A1B socio-economic scenario for 20@ith adaptation
Table A-4. Case 1: Results by country, for the Rstonfi SLR and A1B socio-economic scenario for 20&th adaptation
Table A-5. Case 1: Results by country, for the Rstonfi SLR and A1B socio-economic scenario for 20vith adaptation

Table A-6. Case 1: Results by country, for the Rstonfi SLR and A1B socio-economic scenario for 2MGth adaptation

Table A-7. Case 2: Results by country, for the Rstioni SLR and A1B socio-economic scenario for 28@¢hout adaptation
Table A-8. Case 2: Results by country, for the Rstioni SLR and A1B socio-economic scenario for 20@hout adaptation
Table A-9. Case 2: Results by country, for the Rstioni SLR and A1B socio-economic scenario for 20@&€hout adaptation
Table A-10. Case 2: Results by country, for therRstbrf SLR and A1B socio-economic scenario for@@&ithout adaptation
Table A-11. Case 2: Results by country, for therRstbrf SLR and A1B socio-economic scenario for2@ithout adaptation

Table A-12. Case 2: Results by country, for therRstbrf SLR and A1B socio-economic scenario for®Mithout adaptation

Table A-13. Case 3: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenaiid®D00, with adaptation
Table A-14. Case 3: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenaiid®D25, with adaptation
Table A-15. Case 3: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenaiid®D30, with adaptation
Table A-16. Case 3: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenaiid®D50, with adaptation
Table A-17. Case 3: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenaiid®D75, with adaptation

Table A-18. Case 3: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenaiic®fl00, with adaptation

Table A-19. Case 4: Results by country, for the Kiigh-range SLR and AlFI socio-economic scenaid2D00, without adaptation
Table A-20. Case 4: Results by country, for the Kiigh-range SLR and ALlFI socio-economic scenanidD25, without adaptation
Table A-21. Case 4: Results by country, for the Kiigh-range SLR and AlFI socio-economic scenanid?D30, without adaptation
Table A-22. Case 4: Results by country, for the Kiigh-range SLR and A1FI socio-economic scenanidD50, without adaptation
Table A-23. Case 4: Results by country, for the Kiigh-range SLR and AlFI socio-economic scenanid075, without adaptation

Table A-24. Case 4: Results by country, for the Kiigh-range SLR and AlFI socio-economic scenaicdfl00, without adaptation

Table A-25. Case 5: Results by country, for the Ali-range SLR and A1B socio-economic scenari@@fl0, with adaptation
Table A-26. Case 5: Results by country, for the Ali-range SLR and A1B socio-economic scenari@@5, with adaptation
Table A-27. Case 5: Results by country, for the Ali-range SLR and A1B socio-economic scenari@@80, with adaptation

Table A-28. Case 5: Results by country, for the Ali-range SLR and A1B socio-economic scenari@@50, with adaptation
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Table A-29.

Table A-30.

Table A-31

Table A-32.

Table A-33.

Table A-34

Table A-35.

Table A-36.

Table A-37.

Table A-38.

Table A-39

Table A-40.

Table A-41.

Table A-42

Table A-43.

Table A-44.

Table A-45.

Table A-46.

Table A-47.

Table A-48.

Table A-49.

Table A-50.

Table A-51.

Table A-52.

Table A-53.

Table A-54.

Table A-55.

Table A-56

Table A-57.

Table A-58.

Case 5:

Case 5:

11/04/2011

Results by country, for the Ali#-range SLR and A1B socio-economic scenari®@5, with adaptation

Results by country, for the Ali#-range SLR and A1B socio-economic scenari@id0, with adaptation

. Case 6: Results by country, for the Ali-range SLR and A1B socio-economic scenari@@fi0, without adaptation

Case 6: Results by country, for the Aldi-range SLR and A1B socio-economic scenari@@®5, without adaptation

Case 6: Results by country, for the Aldi-range SLR and A1B socio-economic scenari@@80, without adaptation

. Case 6: Results by country, for the Ali-range SLR and A1B socio-economic scenari@@0, without adaptation

Case 6: Results by country, for the Aldi-range SLR and A1B socio-economic scenari@@x5, without adaptation

Case 6: Results by country, for the Aldi-range SLR and A1B socio-economic scenari@id0, without adaptation

Case 7: Results by country, for thedil-range SLR and B1 socio-economic scenario f@02With adaptation

Case 7: Results by country, for thedl-range SLR and B1 socio-economic scenario f@52With adaptation

. Case 7: Results by country, for thdd@®il-range SLR and B1 socio-economic scenario f&02With adaptation

Case 7: Results by country, for thedil-range SLR and B1 socio-economic scenario f&02@vith adaptation

Case 7: Results by country, for thed®il-range SLR and B1 socio-economic scenario fai52@vith adaptation

. Case 7: Results by country, for thdd@®il-range SLR and B1 socio-economic scenario f@02 Wwith adaptation

Case 8:

Case 8:

Case 8:

Case 8:

Case 8:

Case 8:

Case 9:

Case 9:

Case 9:

Case 9:

Case 9:

Case 9:

Results by country, for thdd@il-range SLR and B1 socio-economic scenario f@02@ithout adaptation
Results by country, for thdd@il-range SLR and B1 socio-economic scenario f@52@ithout adaptation
Results by country, for thdd@il-range SLR and B1 socio-economic scenario f@02@ithout adaptation
Results by country, for thdd@il-range SLR and B1 socio-economic scenario f&02@ithout adaptation
Results by country, for thdd@il-range SLR and B1 socio-economic scenario fas2@ithout adaptation

Results by country, for thdd@il-range SLR and B1 socio-economic scenario f@02 without adaptation

Results by country, for No i@ A1B socio-economic scenario for 2000, with aalémn
Results by country, for No i@ A1B socio-economic scenario for 2025, with aalémn
Results by country, for No i@ A1B socio-economic scenario for 2030, with aalémn
Results by country, for No i@ A1B socio-economic scenario for 2050, with aalém
Results by country, for No i@ A1B socio-economic scenario for 2075, with aalémn

Results by country, for No i@ A1B socio-economic scenario for 2100, with aalémn

Case 10: Results by country, for No Sitid A1B socio-economic scenario for 2000, withemaptation

. Case 10: Results by country, for No St A1B socio-economic scenario for 2025, withemdptation

Case 10: Results by country, for No St A1B socio-economic scenario for 2030, withemaptation

Case 10: Results by country, for No Sitid A1B socio-economic scenario for 2050, withemaptation
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Table A-59.

Table A-60.

Table A-61.

Table A-62.

Table A-63.

Table A-64.

Table A-65.

Table A-66.

Table A-67.

Table A-68.

Table A-69.

Table A-70.

Table A-71.

Table A-72.

Table A-73.

Table A-74.

Table A-75.

Table A-76.

Table A-77.

Table A-78.

Table A-79.

Table A-80.

Table A-81.

Table A-82.

Table A-83.

Table A-84.

Case 10

Case 10:

Case 11

Case 11:

Case 11:

Case 11

Case 11:

Case 11:

Case 12:

Case 12:

Case 12

Case 12:

Case 12:

Case 12

Case 13:

Case 13

Case 13:

Case 13:

Case 13

Case 13:

Case 14

Case 14:

Case 14:

Case 14

Case 14:

Case 14:

11/04/2011

: Results by country, for No @itid A1B socio-economic scenario for 2075, withemaptation

Results by country, for No Siri@ A1B socio-economic scenario for 2100, withemlaptation

: Results by country, for No @il A1FI socio-economic scenario for 2000, withgetion

Results by country, for No St ALFI socio-economic scenario for 2025, withgdtion

Results by country, for No St A1FI socio-economic scenario for 2030, withgdtion

: Results by country, for No @il AL1FI socio-economic scenario for 2050, withgetion

Results by country, for No St A1FI socio-economic scenario for 2075, withgdtion

Results by country, for No Slcl® A1FI socio-economic scenario for 2200, withgdtion

Results by country, for No 2@ A1FI socio-economic scenario for 2000, withexeptation

Results by country, for No 2@ A1FI socio-economic scenario for 2025, withexeptation

: Results by country, for No Sitid ALFI socio-economic scenario for 2030, withexeptation

Results by country, for No @@ A1FI socio-economic scenario for 2050, withexeptation

Results by country, for No 2@ A1FI socio-economic scenario for 2075, withexeptation

: Results by country, for No Sitid A1FI socio-economic scenario for 2100, withexdeptation

Results by country, for No S B1 socio-economic scenario for 2000, with tatagm

: Results by country, for No @itid B1 socio-economic scenario for 2025, with satam

Results by country, for No St B1 socio-economic scenario for 2030, with tatagm

Results by country, for No S B1 socio-economic scenario for 2050, with tatagm

: Results by country, for No @itid B1 socio-economic scenario for 2075, with satam

Results by country, for No St B1 socio-economic scenario for 2100, with tatagm

: Results by country, for No @irid B1 socio-economic scenario for 2000, withalapdation

Results by country, for No @@ B1 socio-economic scenario for 2025, withalapdation

Results by country, for No @@ B1 socio-economic scenario for 2030, withalapdation

: Results by country, for No @itid B1 socio-economic scenario for 2050, withalatpdation

Results by country, for No @@ B1 socio-economic scenario for 2075, withalapdation

Results by country, for No @@ B1 socio-economic scenario for 2100, withalapdation
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10. Appendix 2. Detailed results for Kenya and Tanzania

Tables for all output parameters for Kenya and &aai& Uni. Rep. (Table B-1 to Table B-84) are
presented below.

Table B-1. Case 1: Results for Kenya and Tanzadié,Rep, for the Rahmstorf SLR and A1B socio-ecoiwostenario for 2000, with
adaptation

Table B-2. Case 1: Results for Kenya and Tanzamié,Rep, for the Rahmstorf SLR and A1B socio-ecoitostenario for 2025, with
adaptation

Table B-3. Case 1: Results for Kenya and Tanzamié,Rep, for the Rahmstorf SLR and A1B socio-ecoitostenario for 2030, with
adaptation

Table B-4. Case 1: Results for Kenya and Tanzadié,Rep, for the Rahmstorf SLR and A1B socio-ecoiwostenario for 2050, with
adaptation

Table B-5. Case 1: Results for Kenya and Tanzawig,Rep, for the Rahmstorf SLR and A1B socio-ecoitostenario for 2075, with
adaptation

Table B-6. Case 1: Results for Kenya and Tanzamig,Rep, for the Rahmstorf SLR and A1B socio-ecoitostenario for 2100, with
adaptation

Table B-7. Case 2: Results for Kenya and Tanz&maRep, for the Rahmstorf SLR and A1B socio-ecoimoseenario for 2000, without
adaptation

Table B-8. Case 2: Results for Kenya and Tanz&maRep, for the Rahmstorf SLR and A1B socio-ecoitasgenario for 2025, without
adaptation

Table B-9. Case 2: Results for Kenya and Tanz&amaRep, for the Rahmstorf SLR and A1B socio-ecoitosgenario for 2030, without
adaptation

Table B-10. Case 2: Results for Kenya and TanzamaRep, for the Rahmstorf SLR and A1B socio-ecoitoscenario for 2050, without
adaptation

Table B-11. Case 2: Results for Kenya and TanzamaRep, for the Rahmstorf SLR and A1B socio-ecoiwoscenario for 2075, without
adaptation

Table B-12. Case 2: Results for Kenya and TanzamaRep, for the Rahmstorf SLR and A1B socio-ecoiwoscenario for 2100, without
adaptation

Table B-13. Case 3: Results for Kenya and Tanz&amaRep, for the A1FI high-range SLR and A1F| seseconomic scenario for 2000,
with adaptation

Table B-14. Case 3: Results for Kenya and Tanz&ahmaRep, for the A1FI high-range SLR and A1FIl sseconomic scenario for 2025,
with adaptation

Table B-15. Case 3: Results for Kenya and TanzamaRep, for the A1FI high-range SLR and A1F| seseconomic scenario for 2030,
with adaptation

Table B-16. Case 3: Results for Kenya and Tanz&ahaRep, for the A1FI high-range SLR and A1FIl seseconomic scenario for 2050,
with adaptation

Table B-17. Case 3: Results for Kenya and Tanz&ahaRep, for the A1FI high-range SLR and A1FIl seseconomic scenario for 2075,
with adaptation

Table B-18. Case 3: Results for Kenya and TanzamaRep, for the A1FI high-range SLR and A1F| seseconomic scenario for 2100,
with adaptation

Table B-19. Case 4: Results for Kenya and Tanz&ahmaRep, for the A1FI high-range SLR and A1Fl sseconomic scenario for 2000,
without adaptation
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Table B-20. Case 4:
without adaptation

Table B-21. Case 4:
without adaptation

Table B-22. Case 4:
without adaptation

Table B-23. Case 4:
without adaptation

Table B-24. Case 4:
without adaptation

Table B-25. Case 5:
with adaptation

Table B-26. Case 5:
with adaptation

Table B-27. Case 5:
with adaptation

Table B-28. Case 5:
with adaptation

Table B-29. Case 5:
with adaptation

Table B-30. Case 5:
with adaptation

Table B-31. Case 6:
without adaptation

Table B-32. Case 6:
without adaptation

Table B-33. Case 6:
without adaptation

Table B-34. Case 6:
without adaptation

Table B-35. Case 6:
without adaptation

Table B-36. Case 6:
without adaptation

Table B-37. Case 7:
adaptation

Table B-38. Case 7:
adaptation

Table B-39. Case 7:
adaptation

Table B-40. Case 7:
adaptation

Table B-41. Case 7:
adaptation

11/04/2011

Results for Kenya and TanzamaRep, for the ALFI high-range SLR and A1FI seeconomic scenario for 2025,

Results for Kenya and Tanz&amaRep, for the ALFI high-range SLR and A1F| seeconomic scenario for 2030,

Results for Kenya and TanzamaRep, for the ALFI high-range SLR and A1F| seeconomic scenario for 2050,

Results for Kenya and TanzamaRep, for the ALFI high-range SLR and A1FI seeconomic scenario for 2075,

Results for Kenya and Tanz&amaRep, for the ALFI high-range SLR and A1F| seeconomic scenario for 2100,

Results for Kenya and Tanz&maRep, for the A1B mid-range SLR and A1B soctmomic scenario for 2000,

Results for Kenya and TanzamaRep, for the A1B mid-range SLR and A1B socimmomic scenario for 2025,

Results for Kenya and Tanz&maRep, for the A1B mid-range SLR and A1B soctmomic scenario for 2030,

Results for Kenya and Tanz&maRep, for the A1B mid-range SLR and A1B soctmomic scenario for 2050,

Results for Kenya and TanzamaRep, for the A1B mid-range SLR and A1B socimmomic scenario for 2075,

Results for Kenya and Tanz&maRep, for the A1B mid-range SLR and A1B soctm®omic scenario for 2100,

Results for Kenya and Tanz&maRep, for the A1B mid-range SLR and A1B soctmomic scenario for 2000,

Results for Kenya and TanzamaRep, for the A1B mid-range SLR and A1B socimmomic scenario for 2025,

Results for Kenya and TanzamaRep, for the A1B mid-range SLR and A1B socimmomic scenario for 2030,

Results for Kenya and Tanz&maRep, for the A1B mid-range SLR and A1B soctm®omic scenario for 2050,

Results for Kenya and TanzamaRep, for the A1B mid-range SLR and A1B socimmomic scenario for 2075,

Results for Kenya and TanzamaRep, for the A1B mid-range SLR and A1B socim@omic scenario for 2100,

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioremnic scenario for 2000, with

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioreroic scenario for 2025, with

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioreroic scenario for 2030, with

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioremnic scenario for 2050, with

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioreroic scenario for 2075, with
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Table B-42.
adaptation

Table B-43.
adaptation

Table B-44.
adaptation

Table B-45.
adaptation

Table B-46.
adaptation

Table B-47.
adaptation

Table B-48.
adaptation

Table B-49.
Table B-50.
Table B-51.
Table B-52.
Table B-53.

Table B-54.

Table B-55.
Table B-56.
Table B-57.
Table B-58.
Table B-59.

Table B-60.

Table B-61.
Table B-62.
Table B-63.
Table B-64.
Table B-65.

Table B-66.

Case 7:

Case 8:

Case 8:

Case 8:

Case 8:

Case 8:

Case 8:

Case 9:

Case 9:

Case 9:

Case 9:

Case 9:

Case 9:

Case 10:

Case 10

Case 10:

Case 10

Case 10:

Case 10:

Case 11:

Case 11:

Case 11

Case 11:

Case 11:

Case 11

11/04/2011

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioreroic scenario for 2100, with

Results for Kenya and TanzahiaRep, for the B1 low-range SLR and B1 socioremnic scenario for 2000, without

Results for Kenya and TanzahiaRep, for the B1 low-range SLR and B1 socioremnic scenario for 2025, without

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioremruic scenario for 2030, without

Results for Kenya and TanzahiaRep, for the B1 low-range SLR and B1 socioremnic scenario for 2050, without

Results for Kenya and TanzahiaRep, for the B1 low-range SLR and B1 socioremnic scenario for 2075, without

Results for Kenya and TanzamaRep, for the B1 low-range SLR and B1 socioremric scenario for 2100, without

Results for Kenya and TanzahiaRep, for No SLR and A1B socio-economic sceméoi 2000, with adaptation
Results for Kenya and TanzahiaRep, for No SLR and A1B socio-economic sceméoi 2025, with adaptation
Results for Kenya and TanzahiaRep, for No SLR and A1B socio-economic sceméoi 2030, with adaptation
Results for Kenya and TanzahiaRep, for No SLR and A1B socio-economic sceméoi 2050, with adaptation
Results for Kenya and TanzahiaRep, for No SLR and A1B socio-economic sceméoi 2075, with adaptation

Results for Kenya and TanzahiaRep, for No SLR and A1B socio-economic sceméoi 2100, with adaptation

Results for Kenya and TanzéhmaRep, for No SLR and A1B socio-economic scentar 2000, without adaptation
: Results for Kenya and TanzémaRep, for No SLR and A1B socio-economic scenfior 2025, without adaptation
Results for Kenya and TanzéhmaRep, for No SLR and A1B socio-economic scentar 2030, without adaptation
: Results for Kenya and Tanzé&hiaRep, for No SLR and A1B socio-economic scenfar 2050, without adaptation
Results for Kenya and TanzamaRep, for No SLR and A1B socio-economic scenfr 2075, without adaptation

Results for Kenya and TanzamaRep, for No SLR and A1B socio-economic scenfr 2100, without adaptation

Results for Kenya and TanzamiaRep, for No SLR and A1FI socio-economic secenfor 2000, with adaptation
Results for Kenya and TanzamiaRep, for No SLR and A1FI socio-economic secenfor 2025, with adaptation
: Results for Kenya and Tanz&hiaRep, for No SLR and A1FI socio-economic seenfor 2030, with adaptation
Results for Kenya and TanzamiaRep, for No SLR and A1FI socio-economic secenfor 2050, with adaptation
Results for Kenya and TanzamiaRep, for No SLR and A1FI socio-economic secenfor 2075, with adaptation

: Results for Kenya and Tanzé&hiaRep, for No SLR and A1FI socio-economic seenfor 2200, with adaptation

Table B-67. Case 12: Results for Kenya and Tanzduig Rep, for No SLR and AlFI socio-economic scendor 2000, without

adaptation

Table B-68. Case 12: Results for Kenya and Tanzdmm Rep, for No SLR and A1F| socio-economic scendor 2025, without

adaptation
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Table B-69. Case 12: Results for Kenya and Tanzdsig Rep, for No SLR and AlFI socio-economic scendor 2030, without
adaptation

Table B-70. Case 12: Results for Kenya and Tanzadmm Rep, for No SLR and A1F| socio-economic scendor 2050, without
adaptation

Table B-71. Case 12: Results for Kenya and Tanzdmm Rep, for No SLR and A1F| socio-economic scendor 2075, without
adaptation

Table B-72. Case 12: Results for Kenya and Tanzdwig Rep, for No SLR and AlFI socio-economic scendor 2100, without
adaptation

Table B-73. Case 13: Results for Kenya and Tanz&maRep, for No SLR and B1 socio-economic scenfm 2000, with adaptation
Table B-74. Case 13: Results for Kenya and Tanz&maRep, for No SLR and B1 socio-economic scenfm 2025, with adaptation
Table B-75. Case 13: Results for Kenya and Tanz&maRep, for No SLR and B1 socio-economic scenfo 2030, with adaptation
Table B-76. Case 13: Results for Kenya and Tanz&maRep, for No SLR and B1 socio-economic scenfm 2050, with adaptation
Table B-77. Case 13: Results for Kenya and Tanz&maRep, for No SLR and B1 socio-economic scenfm 2075, with adaptation

Table B-78. Case 13: Results for Kenya and Tanz&maRep, for No SLR and B1 socio-economic scenfo 2100, with adaptation

Table B-79. Case 14: Results for Kenya and Tanz&hmaRep, for No SLR and B1 socio-economic scenfim 2000, without adaptation
Table B-80. Case 14: Results for Kenya and Tanz&hmaRep, for No SLR and B1 socio-economic scenfim 2025, without adaptation
Table B-81. Case 14: Results for Kenya and Tanz&hmaRep, for No SLR and B1 socio-economic scenfim 2030, without adaptation
Table B-82. Case 14: Results for Kenya and Tanz&hmaRep, for No SLR and B1 socio-economic scenfim 2050, without adaptation
Table B-83. Case 14: Results for Kenya and Tanz&hmaRep, for No SLR and B1 socio-economic scenfim 2075, without adaptation

Table B-84. Case 14: Results for Kenya and Tanz&hmaRep, for No SLR and B1 socio-economic scenfim 2100, without adaptation
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Table A-1. Case 1: Results by country, for the Rstni SLR and A1B socio-economic scenario for 200ith adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 10.5 3.2 0 0.00 1.7 138 0.017 0.0 10.5 3.2 0.42 0.0 0 2.0 0.0 0.2 2.6 0
Angola 54.7 4.5 0 0.00 5.2 8 0.016 2.2 54.2 2.3 0.23 0.0 0 2.5 0.5 0.0 3.2 0
Benin 3.1 0.0 0 0.04 0.0 23 0.017 0.0 0.0 0.0 0.00 0.0 0 4.0 0.0 0.5 4.5 0
Cameroon 8.2 8.5 0 0.02 10.4 18 0.017 0.0 5.9 8.5 1.38 0.0 0 5.8 2.7 0.0 9.9 0
Cape Verde 11.0 0.3 0 0.07 0.3 52 0.017 0.0 7.0 0.2 0.00 0.0 0 0.1 0.0 0.0 0.1 0
Comoros 4.9 0.1 0 0.03 0.3 15 0.016 0.0 3.1 0.1 0.00 0.0 0 0.0 0.0 0.0 0.1 0
Congo 5.2 0.7 0 0.05 0.7 37 0.016 0.0 3.6 0.6 0.00 0.0 0 0.0 0.2 0.0 0.3 0
Congo, Dem Rep 1.4 0.0 0 0.00 0.1 4 0.016 0.0 1.4 0.0 0.02 0.0 0 0.2 0.0 0.0 0.3 0
Cote d'lvoire 20.6 0.4 0 0.34 0.0 42 0.017 0.0 0.0 0.0 0.13 0.0 0 0.9 1.0 0.2 2.2 0
Djibouti 2.9 0.5 0 0.00 0.5 11 0.016 0.0 2.9 0.5 0.00 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 37.9 236.3 0 0.61 19.0 29 0.021 221.2 17.2 13.0 0.06 0.0 0 7.7 0.1 0.2 8.0 0
Equatorial Guinea 4.2 0.0 0 0.05 0.0 8 0.017 0.0 0.0 0.0 0.10 0.0 0 0.5 0.1 0.0 0.7 0
Eritrea 21.9 0.0 0 0.05 0.8 3 0.017 0.0 20.2 0.0 0.00 0.0 0 0.1 0.0 0.0 0.1 0
Gabon 90.0 19.6 0 0.48 2.3 31 0.016 18.1 67.0 1.0 0.87 0.6 0 25.2 4.7 0.0 314 0
Gambia 6.3 0.2 0 0.00 3.2 13 0.017 0.0 5.9 0.2 0.02 0.0 0 1.4 0.4 0.0 1.8 0
Ghana 14.8 0.8 0 0.23 0.0 23 0.021 0.7 0.0 0.0 0.00 0.0 0 0.5 0.4 0.3 11 0
Guinea 13.9 0.1 0 0.12 0.5 9 0.017 0.0 4.2 0.1 0.00 0.0 0 0.5 1.4 0.0 2.0 0
Guinea-Bissau 46.8 0.3 0 0.31 6.1 3 0.017 0.0 26.1 0.3 0.00 0.0 0 0.3 0.5 0.0 0.8 0
Kenya 22.8 0.8 0 0.19 5.7 7 0.016 0.0 14.1 0.8 0.13 0.0 0 0.8 0.2 0.0 1.2 0
Liberia 9.6 0.0 0 0.16 0.0 15 0.017 0.0 0.0 0.0 0.06 0.0 0 0.4 0.2 0.0 0.6 0
Libyan Arab
Jamahiriya 47.2 2.0 0 0.36 0.4 120 0.019 0.0 36.5 15 0.00 0.0 0 34 0.0 0.5 4.0 0
Madagascar 285.7 0.3 0 0.73 14.4 4 0.017 0.0 231.2 0.3 0.00 0.0 0 0.1 0.1 0.0 0.3 0
Mauritania 23.7 0.1 0 0.23 1.0 4 0.020 0.0 7.5 0.1 0.00 0.0 0 3.6 0.0 0.1 3.7 0
Mauritius 1.6 0.1 0 0.02 0.0 296 0.016 0.0 0.0 0.0 0.00 0.0 0 11.5 0.0 0.0 115 0
Morocco 375 12.7 0 0.21 2.9 60 0.016 0.0 25.8 11.7 0.15 0.0 0 1.8 0.0 0.0 2.0 0
Mozambique 252.7 11.8 0 0.91 275.2 2 0.016 6.4 199.1 5.2 0.33 0.0 0 1.7 0.1 0.0 2.1 0
Namibia 9.1 0.0 0 0.15 0.1 3 0.016 0.0 4.1 0.0 0.00 0.0 0 8.7 0.0 0.0 8.7 0
Nigeria 67.8 0.8 0 0.76 9.3 17 0.024 0.0 124 0.4 0.02 0.0 0 28.1 4.9 0.5 334 0
Reunion 2.1 0.1 0 0.02 0.0 195 0.016 0.0 1.1 0.0 0.00 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 1.4 0.0 0 0.02 0.0 15 0.016 0.0 0.0 0.0 0.00 0.0 0 0.1 0.0 0.0 0.1 0
Senegal 24.9 15 0 0.15 5.2 25 0.017 0.0 145 15 0.00 0.0 0 3.8 0.9 0.0 4.7 0
Seychelles 1.8 1.2 0 0.01 0.0 231 0.016 0.0 0.8 1.1 0.00 0.0 0 22.8 0.1 0.0 22.9 0
Sierra Leone 18.7 0.1 0 0.15 25 6 0.017 0.0 9.4 0.1 0.01 0.0 0 0.1 0.3 0.0 0.4 0
Somalia 319.3 0.2 0 0.58 55 3 0.018 0.0 293.1 0.2 0.07 0.0 0 0.4 0.0 0.0 0.5 0
South Africa 92.0 18 0 0.11 0.2 104 0.016 0.0 79.6 1.8 1.39 0.0 0 6.2 0.7 0.2 8.5 0
Sudan 4.1 0.0 0 0.00 0.1 5 0.017 0.0 4.1 0.0 0.00 0.0 0 0.0 0.0 0.0 0.1 0
Tanzania, Uni Rep 28.0 3.2 0 0.23 101.0 4 0.018 0.0 14.2 3.2 0.00 0.0 0 0.5 0.1 0.0 0.6 0
Togo 1.7 0.0 0 0.02 0.0 24 0.023 0.0 0.0 0.0 0.00 0.0 0 0.7 0.0 0.1 0.8 0
Tunisia 51.9 7.3 0 0.28 1.3 119 0.019 0.0 42.7 7.1 0.11 0.0 0 15 0.0 0.1 17 0
Western Sahara 16.3 0.0 0 0.21 0.0 0 0.017 0.0 3.4 0.0 0.00 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 1678.2 319.6 0 7.9 475.9 38* 0.017** 248.6 1222.8 64.9 5.5 0.6 0 147.9 19.6 2.9 176.9 0
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Table A-2. Case 1: Results by country, for the Rstni SLR and A1B socio-economic scenario for 2028 adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 224 14.1 0.0 0.00 0.6 476 0.13 0.0 22.4 14.1 15 0.0 0 4.9 0.0 0.6 7.0 0
Angola 44.9 15.2 0.0 0.01 7.8 24 0.13 4.8 36.2 10.4 0.7 0.0 0 7.5 1.5 0.0 9.8 0
Benin 6.0 0.0 0.0 0.01 0.0 83 0.13 0.0 0.0 0.0 0.0 0.0 0 16.2 0.1 2.0 18.3 0
Cameroon 41.3 46.1 0.0 0.03 16.8 71 0.13 0.0 15.2 46.1 5.8 0.0 0 24.6 11.1 0.0 41.4 0
Cape Verde 24.2 11 0.0 0.02 0.2 195 0.13 0.0 16. 1.1 0.0 0.0 0 0.3 0.0 0.0 0.3 0
Comoros 11.8 0.5 0.0 0.01 0.3 53 0.13 0.0 8.1 0.4 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Congo 12.8 3.8 0.0 0.02 1.3 139 0.13 0.0 9.7 37 0.0 0.0 0 0.3 1.0 0.0 13 0
Congo, Dem Rep 3.8 0.0 0.0 0.00 0.2 16 0.13 0.0 3.8 0.0 0.1 0.0 0 0.8 0.2 0.0 1.1 0
Cote d'lvoire 39.5 0.6 0.0 0.09 0.0 153 0.13 0.0 0.0 0.0 0.6 0.0 0 4.5 4.0 0.7 9.8 0
Djibouti 6.1 2.7 0.0 0.00 0.8 44 0.13 0.0 6.1 2.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 143.0 616.7 0.4 0.11 4.1 100 0.15 562.9 86.9 52.0 0.2 0.0 0 20.6 0.3 0.7 21.9 0
Equatorial Guinea 7.9 0.0 0.0 0.01 0.0 35 0.13 0.0 0.0 0.0 0.4 0.0 0 1.9 0.3 0.0 2.6 0
Eritrea 22.2 0.1 0.0 0.01 0.6 13 0.13 0.0 18.9 0.1 0.0 0.0 0 0.3 0.0 0.0 0.4 0
Gabon 118.4 50.6 0.0 0.15 0.4 148 0.13 45.7 67.6 4.2 3.6 25 0 99.3 19.3 0.1 124.9 0
Gambia 22.5 1.0 0.0 0.01 1.1 49 0.13 0.0 15.9 1.0 0.1 0.0 0 5.7 1.6 0.1 7.5 0
Ghana 24.6 1.9 0.0 0.04 0.0 80 0.16 1.9 0.0 0.0 0.0 0.0 0 24 15 1.2 5.1 0
Guinea 71.8 0.2 0.0 0.09 0.1 38 0.13 0.0 10.6 0.2 0.0 0.0 0 3.3 5.9 0.0 9.2 0
Guinea-Bissau 125.5 18 0.0 0.12 9.5 13 0.13 0.0 65.4 1.8 0.0 0.0 0 14 2.1 0.1 3.6 0
Kenya 56.0 4.5 0.0 0.05 3.9 32 0.13 0.0 39.2 4.4 0.6 0.0 0 3.6 1.1 0.0 5.3 0
Liberia 18.3 0.0 0.0 0.04 0.0 56 0.13 0.0 0.0 0.0 0.2 0.0 0 1.6 0.8 0.0 2.6 0
Libyan Arab
Jamahiriya 118.3 9.0 7.6 0.09 0.7 444 0.14 0.0 94.9 8.2 0.0 0.0 0 10.3 0.0 17 12.0 0
Madagascar 204.7 1.5 0.0 0.17 4.4 18 0.13 0.0 109.8 1.5 0.0 0.0 0 0.7 0.6 0.0 1.2 0
Mauritania 59.6 0.3 0.0 0.07 0.2 18 0.15 0.0 16.0 0.3 0.0 0.0 0 13.7 0.0 0.3 14.1 0
Mauritius 3.0 0.2 0.0 0.00 0.0 1141 0.13 0.0 0.0 0.0 0.0 0.0 0 45.1 0.0 0.0 45.1 0
Morocco 77.4 57.4 0.0 0.06 2.2 218 0.13 0.0 54.7 56.1 0.6 0.0 0 6.1 0.0 0.2 6.9 0
Mozambique 276.6 32.7 0.0 0.29 150.5 6.2 0.13 14.4 164.3 18.1 1.1 0.0 0 5.1 0.3 0.0 6.5 0
Namibia 110.7 0.0 18 0.04 0.2 11 0.13 0.0 100.5 0.0 0.0 0.0 0 25.1 0.0 0.0 25.1 0
Nigeria 144.6 24 0.0 0.16 2.0 61 0.18 0.0 26.7 1.8 0.1 0.0 0 105.5 19.8 18 127.2 0
Reunion 4.2 0.2 0.0 0.01 0.0 582 0.13 0.0 2.1 0.2 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 2.6 0.0 0.0 0.00 0.0 56 0.13 0.0 0.0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 67.2 6.7 0.0 0.06 24 91 0.13 0.0 40.1 6.7 0.0 0.0 0 15.3 3.6 0.0 18.8 0
Seychelles 3.9 0.1 0.0 0.00 0.0 1141 0.13 0.0 1.8 0.0 0.0 0.0 0 113.0 0.4 0.0 113.4 0
Sierra Leone 55.3 0.3 0.0 0.07 15 23 0.13 0.0 23.7 0.3 0.0 0.0 0 0.6 1.2 0.1 19 0
Somalia 213.9 1.1 0.0 0.12 7.6 13 0.14 0.0 168.2 1.0 0.3 0.0 0 1.8 0.1 0.0 2.3 0
South Africa 209.2 8.0 0.2 0.04 0.2 311 0.13 0.0 178.0 7.8 4.4 0.0 0 18.1 2.1 0.7 25.3 0
Sudan 71.3 0.0 0.6 0.00 0.1 21 0.13 0.0 71.3 0.0 0.0 0.0 0 0.1 0.2 0.0 0.3 0
Tanzania, Uni Rep 61.4 134 0.0 0.06 155.3 12 0.14 0.0 35.3 134 0.0 0.0 0 15 0.5 0.0 19 0
Togo 2.8 0.0 0.0 0.00 0.0 85 0.17 0.0 0.0 0.0 0.0 0.0 0 2.8 0.0 0.4 3.2 0
Tunisia 125.5 34.2 0.0 0.08 0.7 425 0.14 0.0 91.6 33.9 0.4 0.0 0 4.4 0.0 0.3 5.1 0
Western Sahara 324 0.0 0.0 0.06 0.0 0 0.13 0.0 7.8 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 2667.€ 928.6 10.7 2.2 375.7 137* 0.14** 629.7 1608.8 291.6 20.7 25 0 568.8 79.8 11.0 682.9 0
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Table A-3. Case 1: Results by country, for the Rstni SLR and A1B socio-economic scenario for 20@ith adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 22.6 20.5 0.0 0.00 0.7 629 0.17 0.0 22.6 20.5 2.0 0.0 0 5.8 0.0 0.7 8.6 0
Angola 47.2 20.2 0.0 0.01 8.3 32 0.16 5.7 36.3 14.5 1.0 0.0 0 9.7 1.9 0.0 12.7 0
Benin 6.0 0.0 0.0 -0.01 0.0 113 0.17 0.0 0.0 0.0 0.0 0.0 0 22.4 0.2 2.8 25.3 0
Cameroon 48.0 45.8 0.0 0.03 4.7 98 0.16 0.0 15.4 45.8 8.2 0.0 0 34.8 15.6 0.0 58.5 0
Cape Verde 24.3 1.6 0.0 -0.01 0.2 268 0.16 0.0 16.8 1.6 0.0 0.0 0 0.3 0.0 0.0 0.3 0
Comoros 11.8 0.6 0.0 -0.01 0.3 73 0.16 0.0 8.2 0.6 0.0 0.0 0 0.2 0.2 0.0 0.5 0
Congo 12.9 55 0.0 -0.01 14 192 0.16 0.0 9.8 5.5 0.0 0.0 0 0.6 14 0.0 2.0 0
Congo, Dem Rep 3.8 0.0 0.0 0.00 0.0 23 0.16 0.0 3.8 0.0 0.1 0.0 0 1.1 0.2 0.0 15 0
Cote d'lvoire 39.5 0.0 0.0 -0.06 0.0 211 0.16 0.0 0.0 0.0 0.8 0.0 0 6.6 5.7 1.0 14.1 0
Djibouti 6.1 2.6 0.0 0.00 0.2 62 0.16 0.0 6.1 2.6 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 104.8 763.0 0.4 -0.08 4.6 133 0.19 686.9 45.7 75.6 0.3 0.0 0 23.9 0.4 0.9 25.6 0
Equatorial Guinea 7.9 0.0 0.0 -0.01 0.0 49 0.16 0.0 0.0 0.0 0.6 0.0 0 2.6 0.4 0.0 35 0
Eritrea 23.0 0.1 0.0 -0.01 0.5 19 0.16 0.0 19.7 0.1 0.0 0.0 0 0.5 0.1 0.0 0.5 0
Gabon 120.5 62.1 0.0 -0.07 0.2 211 0.16 56.2 67.6 5.9 5.1 35 0 138.2 27.2 0.2 174.2 0
Gambia 24.5 1.5 0.0 0.01 1.2 68 0.16 0.0 16.1 1.5 0.1 0.0 0 7.9 2.3 0.2 10.5 0
Ghana 24.6 2.3 0.0 -0.04 0.0 110 0.19 2.3 0.0 0.0 0.0 0.0 0 3.6 2.1 1.6 7.3 0
Guinea 83.5 0.3 0.0 0.04 0.1 53 0.16 0.0 10.6 0.3 0.0 0.0 0 5.1 8.3 0.0 13.4 0
Guinea-Bissau 132.5 2.6 0.0 -0.02 7.9 19 0.16 0.0 66.4 2.6 0.0 0.0 0 2.1 3.0 0.1 5.2 0
Kenya 56.4 6.4 0.0 -0.04 2.9 46 0.16 0.0 39.6 6.4 0.8 0.0 0 5.1 1.6 0.0 7.6 0
Liberia 18.3 0.0 0.0 -0.03 0.0 77 0.16 0.0 0.0 0.0 0.3 0.0 0 2.3 11 0.0 3.7 0
Libyan Arab
Jamahiriya 95.4 7.6 0.0 -0.06 0.2 592 0.18 0.0 71.4 7.6 0.0 0.0 0 12.9 0.0 2.2 15.1 0
Madagascar 205.2 2.2 0.0 -0.13 4.6 26 0.16 0.0 110.3 2.2 0.0 0.0 0 0.9 0.8 0.0 1.7 0
Mauritania 63.4 0.4 0.0 -0.03 0.2 25 0.19 0.0 16.0 0.4 0.0 0.0 0 19.0 0.1 0.4 19.5 0
Mauritius 3.0 0.0 0.0 0.00 0.0 1584 0.16 0.0 0.0 0.0 0.0 0.0 0 60.9 0.0 0.0 60.9 0
Morocco 77.8 7.7 0.0 -0.04 1.9 291 0.16 0.0 55.0 77.8 0.8 0.0 0 8.0 0.0 0.2 9.1 0
Mozambique 281.1 42.3 0.0 -0.15 150.7 8 0.16 17.3 166.5 25.0 15 0.0 0 6.7 0.4 0.0 8.6 0
Namibia 510.2 0.1 18 -0.03 0.2 14 0.16 0.0 499.8 0.1 0.0 0.0 0 32.3 0.0 0.0 32.3 0
Nigeria 151.1 2.8 0.0 -0.08 2.1 83 0.21 0.0 26.9 2.7 0.1 0.0 0 1445 27.6 25 174.8 0
Reunion 4.2 0.2 0.0 0.00 0.0 742 0.16 0.0 2.1 0.2 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 2.6 0.0 0.0 0.00 0.0 78 0.16 0.0 0.0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 69.8 9.4 0.0 -0.01 2.0 126 0.16 0.0 40.6 9.4 0.0 0.0 0 21.3 5.0 0.0 26.4 0
Seychelles 3.9 0.0 0.0 0.00 0.0 1615 0.16 0.0 1.7 0.0 0.0 0.0 0 155.0 0.6 0.0 155.6 0
Sierra Leone 59.5 0.5 0.0 0.00 14 33 0.16 0.0 23.9 0.4 0.0 0.0 0 0.9 17 0.1 2.7 0
Somalia 214.6 1.2 0.0 -0.10 1.8 18 0.17 0.0 168.9 1.2 0.5 0.0 0 2.6 0.2 0.0 3.2 0
South Africa 2125 11.2 0.2 -0.01 0.2 411 0.16 0.0 179.3 11.0 5.9 0.0 0 23.6 2.9 0.9 33.2 0
Sudan 90.3 0.0 0.7 0.00 0.1 29 0.17 0.0 90.3 0.0 0.0 0.0 0 0.1 0.3 0.0 0.4 0
Tanzania, Uni Rep 62.0 15.6 0.0 -0.04 63.4 16 0.17 0.0 35.9 15.6 0.0 0.0 0 1.9 0.6 0.0 2.6 0
Togo 2.8 0.0 0.0 0.00 0.0 115 0.21 0.0 0.0 0.0 0.0 0.0 0 3.9 0.0 0.6 4.4 0
Tunisia 129.3 48.3 0.0 -0.03 0.8 565 0.18 0.0 92.3 48.2 0.6 0.0 0 5.5 0.0 0.3 6.4 0
Western Sahara 35.3 0.0 0.0 -0.04 0.0 1 0.16 0.0 10.7 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 3092.2 1154.€ 3.1 -1.06 262.8 186* 0.17** 768.4 1976.3 385.4 28.7 3.5 0 773.0 111.9 14.7 932.1 0
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Table A-4. Case 1: Results by country, for the Rstni SLR and A1B socio-economic scenario for 20&ifh adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 31.9 55.4 0.0 0.00 0.6 1797 0.35 0.0 31.9 60.5 3.7 0.0 0 5.3 0.0 0.0 9.0 0
Angola 70.8 49.8 0.0 0.01 1.2 94 0.34 11.0 48.8 31.1 3.0 0.0 0 25.6 5.6 0.0 34.1 0
Benin 9.9 0.4 0.0 -0.01 0.0 381 0.35 0.0 0.0 0.0 0.0 0.0 0 76.7 0.6 9.8 87.2 0
Cameroon 86.6 179.8 0.0 0.03 2.4 345 0.35 0.0 20.6 169.4 30.3 0.0 0 128.1 56.9 0.0 215.2 0
Cape Verde 35.8 8.1 0.0 -0.02 0.1 898 0.35 0.0 234 7.3 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 17.7 29 0.0 -0.01 0.4 256 0.34 0.0 11.6 2.6 0.0 0.0 0 0.5 0.7 0.0 1.2 0
Congo 18.5 15.9 0.0 -0.01 0.2 656 0.34 0.0 13.3 14.9 0.0 0.0 0 4.0 4.8 0.0 8.8 0
Congo, Dem Rep 5.0 0.0 0.0 0.00 0.0 79 0.34 0.0 5.0 0.0 0.5 0.0 0 35 0.9 0.0 4.9 0
Cote d'lvoire 66.0 6.3 0.0 -0.09 0.0 711 0.35 0.0 0.0 0.0 2.9 0.0 0 29.3 20.4 3.5 56.1 0
Djibouti 8.2 10.8 0.0 0.00 0.1 223 0.34 0.0 8.2 10.2 0.0 0.0 0 0.0 0.1 0.0 0.1 0
Egypt 147.2 1831.8 0.0 -0.13 5.7 386 0.39 1484.5 56.9 319.6 0.8 0.0 0 37.5 1.3 2.1 41.7 0
Equatorial Guinea 13.2 0.0 0.0 -0.01 0.0 175 0.35 0.0 0.0 0.0 2.1 0.0 0 8.6 14 0.1 12.2 0
Eritrea 30.0 0.4 0.0 -0.01 0.2 71 0.35 0.0 24.7 0.4 0.0 0.0 0 1.7 0.2 0.0 1.9 0
Gabon 179.3 150.2 0.0 -0.10 0.1 786 0.34 123.8 87.3 16.5 18.8 114 0 460.8 99.5 14 591.9 0
Gambia 39.2 6.4 0.0 0.01 1.0 235 0.35 0.0 21.5 6.0 0.4 0.0 0 27.9 8.4 0.6 37.2 0
Ghana 38.0 5.8 0.0 -0.05 0.0 370 0.40 5.3 0.0 0.0 0.0 0.0 0 16.3 7.6 5.5 29.5 0
Guinea 148.4 1.5 0.0 0.03 0.1 192 0.35 0.0 13.8 1.3 0.0 0.0 0 26.1 30.2 0 56.4 0
Guinea-Bissau 206.7 10.7 0.0 -0.04 25 69 0.35 0.0 85.8 9.9 0.1 0.0 0 10.1 10.9 0.4 21.6 0
Kenya 79.5 22.2 0.0 -0.05 1.2 174 0.34 0.0 49.7 20.2 3.4 0.0 0 19.9 6.4 0.0 29.8 0
Liberia 30.6 0.4 0.0 -0.04 0.0 262 0.35 0.0 0.0 0.0 1.2 0.0 0 8.4 3.8 0.0 134 0
Libyan Arab
Jamahiriya 124.1 125 0.0 -0.09 0.0 1729 0.37 0.0 86.7 1.9 0.0 0.0 0 4.7 0.0 4.5 9.2 0
Madagascar 296.0 10.6 0.0 -0.17 3.4 97 0.35 0.0 143.2 10.0 0.0 0.0 0 3.8 3.2 0.0 7.0 0
Mauritania 1194 2.1 0.0 -0.04 0.3 92 0.39 0.0 37.2 1.9 0.0 0.0 0 62.0 0.2 15 63.7 0
Mauritius 10.4 2.2 0.0 0.00 0.0 5564 0.34 0.0 5.4 0.0 0.0 0.0 0 190.5 0.0 0.0 190.5 0
Morocco 113.3 303.2 0.0 -0.05 2.2 864 0.34 0.0 74.7 287.1 2.7 0.0 0 19.2 0.0 0.7 22.6 0
Mozambique 407.0 120.2 0.0 -0.20 81.6 24 0.34 34.9 212.1 80.6 4.5 0.0 0 19.1 1.2 0.0 24.8 0
Namibia 97.0 0.3 19 -0.04 0.2 45 0.34 0.0 78.3 0.2 0.0 0.0 0 82.1 0.0 0.0 82.1 0
Nigeria 232.9 17.8 0.0 -0.13 2.8 281 0.43 0.0 35.6 12.3 0.3 0.0 0 483.8 99.7 8.7 592.5 0
Reunion 6.5 1.0 0.0 0.00 0.0 1768 0.34 0.0 3.1 0.8 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 4.4 0.0 0.0 0.00 0.0 267 0.34 0.0 0.0 0.0 0.0 0.0 0 0.5 0.0 0.0 0.5 0
Senegal 105.0 40.0 0.0 -0.02 1.3 432 0.35 0.0 53.7 37.6 0.0 0.0 0 73.3 18.4 0.0 91.9 0
Seychelles 55 1.0 0.0 0.00 0.0 4470 0.34 0.0 1.9 0.0 0.0 0.0 0 443.2 2.1 0.0 445.2 0
Sierra Leone 97.2 24 0.0 -0.01 0.9 114 0.35 0.0 32.0 2.1 0.2 0.0 0 5.6 5.8 0.4 12.0 0
Somalia 295.2 6.4 0.0 -0.13 1.2 69 0.36 0.0 222.4 5.2 1.8 0.0 0 8.9 0.7 0.0 11.4 0
South Africa 301.9 20.7 0.1 -0.02 0.1 1173 0.34 0.0 235.7 22.3 17.2 0.0 0 61.5 8.4 24 89.5 0
Sudan 22.0 0.0 0.0 0.00 0.0 108 0.35 0.0 22.0 0.0 0.0 0.0 0 0.9 1.1 0.0 2.0 0
Tanzania, Uni Rep 91.7 51.1 0.0 -0.06 26.6 45 0.36 0.0 47.2 48.9 0.1 0.0 0 5.9 19 0.0 7.8 0
Togo 45 0.1 0.0 0.00 0.0 385 0.42 0.0 0.0 0.0 0.0 0.0 0 13.0 0.0 2.0 15.0 0
Tunisia 171.0 63.0 0.0 -0.07 0.4 1663 0.37 0.0 116.0 59.0 1.6 0.0 0 8.9 0.0 0.8 114 0
Western Sahara 44.3 0.0 0.0 -0.05 0.0 2 0.35 0.0 3.4 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 3811.8 3013.7 2.0 -1.57 136.8 577* 0.35** 1659.5 1913.1 1239.9 95.6 11.4 0 2377.2 4023 44.4  2931.3 0
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Table A-5. Case 1: Results by country, for the Rstni SLR and A1B socio-economic scenario for 2Qvih adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 47.3 154.5 0.0 0.00 0.5 3797 0.73 0.0 47.3 154.5 5.9 0.0 0 2.3 0.0 0.0 8.2 0
Angola 111.1 93.0 0.0 0.00 1.3 233 0.71 0.0 71.1 93.0 7.1 0.0 0 39.3 12.7 0.0 59.2 0
Benin 16.7 0.8 0.0 0.01 0.0 1188 0.74 0.0 0.0 0.0 0.0 0.0 0 208.6 1.9 29.2 239.7 0
Cameroon 152.6 619.7 0.0 0.01 2.3 1118 0.72 0.0 29.2 619.3 99.3 0.0 0 404.3 182.5 0.0 686.2 0
Cape Verde 55.9 33.7 0.0 0.02 0.1 2712 0.72 0.0 35.0 33.2 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 27.7 6.6 0.0 0.01 0.1 846 0.71 0.0 17.4 6.2 0.0 0.0 0 0.3 1.3 0.0 1.6 0
Congo 28.2 61.0 0.0 0.01 0.2 2070 0.71 0.0 194 60.6 0.0 0.0 0 9.4 14.3 0.0 23.7 0
Congo, Dem Rep 7.2 0.3 0.0 0.00 0.1 252 0.71 0.0 7.2 0.3 1.4 0.0 0 6.7 2.6 0.0 10.7 0
Cote d'lvoire 1115 12.5 0.0 0.09 0.0 2190 0.72 0.0 0.0 0.0 9.4 0.0 0 1194 65.0 10.3 204.0 0
Djibouti 11.9 39.2 0.0 0.00 0.1 736 0.72 0.0 11.9 39.2 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Egypt 231.9 3334.9 0.0 0.03 2.1 833 0.78 2944.4 81.4 381.1 1.3 0.0 0 26.5 2.8 2.5 33.1 0
Equatorial Guinea 22.3 0.1 0.0 0.01 0.0 556 0.72 0.0 0.0 0.0 7.2 0.0 0 24.6 4.8 0.2 36.7 0
Eritrea 45.4 2.0 0.0 0.01 0.2 236 0.72 0.0 35.4 2.0 0.0 0.0 0 4.1 0.7 0.0 4.8 0
Gabon 284.3 342.5 0.0 0.14 0.1 2320 0.71 269 122.8 58.2 61.5 30.3 0 13184 3234 7.7 17412 0
Gambia 65.5 20.5 0.0 0.01 0.2 753 0.72 0 30.5 20.5 1.3 0.0 0 84.9 27.3 1.7 115.2 0
Ghana 61.2 125 0.0 0.04 0.0 1144 0.79 11.9 0.0 0.0 0.0 0.0 0 68.5 23.6 15.9 108.0 0
Guinea 250.1 3.3 0.0 0.02 0.0 639 0.72 0.0 19.1 3.2 0.0 0.0 0 123.0 96.3 0.0 219.3 0
Guinea-Bissau 336.2 34.7 0.0 0.09 1.6 231 0.72 0.0 120.6 34.0 0.2 0.0 0 46.4 35.5 13 83.3 0
Kenya 136.1 71.5 0.0 0.05 0.4 614 0.71 0.0 66.6 69.9 12.5 0.0 0 68.6 23.6 0.0 104.7 0
Liberia 51.5 0.7 0.0 0.04 0.0 806 0.73 0.0 0.0 0.0 3.9 0.0 0 27.3 12.1 0.0 43.3 0
Libyan Arab
Jamahiriya 170.9 13.0 0.0 0.05 0.0 3471 0.75 0.0 111.9 6.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Madagascar 468.1 31.8 0.0 0.16 0.7 332 0.72 0.0 199.7 31.2 0.0 0.0 0 14.3 11.6 0.0 25.9 0
Mauritania 200.9 5.6 0.0 0.05 0.1 297 0.77 0.0 60.3 5.5 0.0 0.0 0 169.6 0.7 4.5 174.8 0
Mauritius 15.9 4.6 0.1 0.00 0.0 7941 0.71 0.0 7.3 0.0 0.0 0.0 0 427.8 0.0 0.0 427.8 0
Morocco 181.8 183.3 0.0 0.06 0.7 1923 0.71 0.0 104.0 168.0 6.4 0.0 0 33.8 0.0 14 41.6 0
Mozambique 622.3 261.9 0.0 0.26 36.3 63 0.71 68.2 288.9 191.9 12.2 0.0 0 43.8 3.1 0.0 59.2 0
Namibia 151.1 0.7 13 0.04 0.2 113 0.70 0.0 99.1 0.7 0.0 0.0 0 132.3 0.0 0.0 132.3 0
Nigeria 363.7 52.7 0.0 0.08 17 878 0.84 0.0 50.3 44.6 1.0 0.0 0 1303.7 3034 24.8 1632.9 0
Reunion 13.3 2.2 0.0 0.01 0.0 3074 0.71 0.0 4.6 2.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 7.4 0.1 0.0 0.00 0.0 847 0.71 0.0 0.0 0.0 0.0 0.0 0 0.7 0.0 0.0 0.7 0
Senegal 169.6 146.3 0.0 0.04 0.8 1373 0.72 0.0 75.3 145.7 0.1 0.0 0 222.3 59.4 0.0 281.8 0
Seychelles 9.0 1.5 0.0 0.00 0.0 4470 0.71 0.0 3.0 0.0 0.0 0.0 0 781.5 5.7 0.0 787.3 0
Sierra Leone 160.0 11.0 0.0 0.04 1.1 366 0.72 0.0 46.2 10.9 0.5 0.0 0 14.8 174 0.9 33.6 0
Somalia 436.7 23.8 0.0 0.11 1.3 240 0.74 0.0 317.0 22.2 6.4 0.0 0 24.4 2.3 0.0 33.1 0
South Africa 476.1 26.0 0.1 0.03 0.1 2910 0.70 0.0 354.2 24.6 41.2 0.0 0 124.4 20.9 5.4 191.8 0
Sudan 30.4 0.2 0.0 0.00 0.0 360 0.73 0.0 30.4 0.2 0.0 0.0 0 2.4 3.4 0.0 5.8 0
Tanzania, Uni Rep 167.1 136.4 0.0 0.06 23.7 117 0.73 0.0 66.3 136.2 0.2 0.0 0 15.2 5.1 0.0 204 0
Togo 7.3 0.1 0.0 0.00 0.0 1187 0.85 0.0 0.0 0.0 0.0 0.0 0 32.7 0.0 5.6 38.3 0
Tunisia 246.7 43.8 0.0 0.03 0.2 3648 0.75 0.0 147.4 41.1 2.6 0.0 0 4.6 0.0 1.0 8.2 0
Western Sahara 83.0 0.0 0.1 0.06 0.0 5 0.72 0.0 4.8 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 6035.8 5789.C 15 1.67 76.2 1295* 0.73** 3293.E 2685.€ 2406.6 281.6 30.3 0 5931.1 1263.€ 112.4 7618.7 0
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Table A-6. Case 1: Results by country, for the Rstni SLR and A1B socio-economic scenario for 2Mifh adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 56.3 274.5 0.0 0.00 0.4 5796 1.24 0.0 56.3 274.5 6.3 0.0 0 0.7 0.0 0.0 7.0 0
Angola 143.2 170.8 0.0 -0.02 1.2 375 1.21 0.0 84.9 170.9 10.4 0.0 0 32.1 17.9 0.0 60.5 0
Benin 20.5 0.0 0.0 -0.02 0.0 2564 1.25 0.0 0.0 0.0 0.0 0.0 0 349.1 3.9 53.8 406.8 0
Cameroon 220.2 592.7 0.0 -0.03 1.0 2462 1.23 0.0 34.0 592.7 215.3 0.0 0 840.0 384.8 0.0 1440.2 0
Cape Verde 72.6 78.9 0.0 -0.04 0.1 5586 1.22 0.0 415 79.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 39.7 13.0 0.0 -0.02 0.0 1940 1.21 0.0 20.7 13.1 0.0 0.0 0 0.1 1.6 0.0 1.7 0
Congo 33.7 154.0 0.0 -0.03 0.2 4483 121 0.0 22.9 154.0 0.0 0.0 0 8.6 26.4 0.0 35.0 0
Congo, Dem Rep 8.4 0.7 0.0 0.00 0.0 546 1.21 0.0 8.4 0.7 2.7 0.0 0 6.2 4.9 0.0 13.7 0
Cote d'lvoire 136.8 -0.2 0.0 -0.20 0.0 4423 1.23 0.0 0.0 0.0 19.5 0.0 0 290.4 132.2 18.5 460.7 0
Djibouti 13.9 74 0.0 0.00 0.0 1616 1.22 0.0 13.9 7.4 0.0 0.0 0 0.5 0.3 0.0 0.8 0
Egypt 282.0 68.5 0.0 -0.31 0.7 1305 1.31 0.0 94.0 68.9 1.5 0.0 0 12.4 3.8 2.0 19.7 0
Equatorial Guinea 27.3 0.0 0.0 -0.03 0.0 1171 1.22 0.0 0.0 0.0 15.9 0.0 0 46.7 10.7 0.4 73.7 0
Eritrea 52.6 6.3 0.0 -0.03 0.1 501 1.23 0.0 40.4 6.3 0.0 0.0 0 5.9 1.5 0.0 7.4 0
Gabon 359.2 593.7 0.0 -0.29 0.0 4202 121 464.4 140.2 129.5 133.9 53.3 0 2562.2  700.8 21.9 34721 0
Gambia 91.8 38.5 0.0 -0.01 0.1 1654 1.23 0.0 35.6 38.5 2.8 0.0 0 172.6 58.7 3.3 237.3 0
Ghana 74.0 21.4 0.0 -0.10 0.0 2451 1.32 21.5 0.0 0.0 0.0 0.0 0 165.8 47.8 28.8 242.4 0
Guinea 337.3 7.7 0.0 -0.16 0.0 1437 1.23 0.0 22.0 7.7 0.0 0.0 0 326.4 197.7 0.0 524.1 0
Guinea-Bissau 450.8 75.4 0.0 -0.21 0.7 517 1.22 0.0 139.1 75.5 0.4 0.0 0 122.1 76.0 25 201.0 0
Kenya 192.1 53.8 0.0 -0.11 0.1 1459 1.21 0.0 75.8 53.9 28.3 0.0 0 145.2 53.1 0.0 226.6 0
Liberia 63.2 0.0 0.0 -0.09 0.0 1680 1.24 0.0 0.0 0.0 8.2 0.0 0 57.3 24.7 0.0 90.1 0
Libyan Arab
Jamahiriya 198.7 13.6 0.0 -0.22 0.0 4471 1.27 0.0 127.5 13.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Madagascar 577.5 85.1 0.0 -0.39 0.7 750 1.23 0.0 234.7 85.2 0.0 0.0 0 37.9 26.5 0.0 64.4 0
Mauritania 257.3 22.7 0.0 -0.14 0.1 608 1.30 0.0 69.0 22.7 0.0 0.0 0 309.5 15 9.0 320.0 0
Mauritius 19.5 2.8 0.1 -0.01 0.0 7941 1.21 0.0 9.0 29 0.0 0.0 0 551.0 0.0 0.0 551.0 0
Morocco 249.1 186.0 0.0 -0.13 0.5 3108 1.22 0.0 123.2 186.3 10.5 0.0 0 42.2 0.0 2.1 54.8 0
Mozambique 752.0 419.7 0.0 -0.57 21.8 109 1.21 105.7 328.9 314.0 20.6 0.0 0 56.0 5.1 0.0 81.7 0
Namibia 168.9 17 1.6 -0.09 0.2 172 1.20 0.0 105.1 17 0.0 0.0 0 105.0 0.0 0.0 105.0 0
Nigeria 467.9 117.6 0.0 -0.41 15 1909 1.39 0.0 73.6 118.0 18 0.0 0 23409  606.6 44.8  2994.1 0
Reunion 16.3 3.4 0.0 -0.01 0.0 4336 1.21 0.0 5.6 3.4 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 9.0 0.0 0.0 -0.01 0.0 1843 1.22 0.0 0.0 0.0 0.0 0.0 0 0.6 0.0 0.0 0.6 0
Senegal 216.0 175.3 0.0 -0.11 0.4 2996 1.23 0.0 90.0 1754 0.3 0.0 0 450.0 126.9 0.0 577.1 0
Seychelles 11.9 0.0 0.0 -0.01 0.0 4470 1.21 0.0 3.6 0.0 0.0 0.0 0 858.3 10.8 0.0 869.1 0
Sierra Leone 208.7 25.7 0.0 -0.13 0.6 796 1.22 0.0 54.0 25.8 0.9 0.0 0 19.1 324 14 53.8 0
Somalia 563.2 39.2 0.0 -0.29 0.2 537 1.25 0.0 373.3 39.3 14.8 0.0 0 43.7 5.3 0.0 63.7 0
South Africa 570.9 18.1 0.1 -0.08 0.0 4595 1.20 0.0 408.0 18.2 62.2 0.0 0 168.4 34.0 7.8 272.4 0
Sudan 34.7 0.7 0.0 0.00 0.0 802 1.23 0.0 34.7 0.7 0.0 0.0 0 2.7 6.6 0.0 9.3 0
Tanzania, Uni Rep 229.2 2317 0.0 -0.13 19.1 204 124 0.0 76.8 231.7 0.3 0.0 0 24.2 8.3 0.0 32.8 0
Togo 8.9 0.0 0.0 -0.01 0.0 2545 1.41 0.0 0.0 0.0 0.0 0.0 0 56.1 0.0 10.3 66.4 0
Tunisia 320.2 125 0.0 -0.18 0.1 5749 1.27 0.0 170.8 12.6 25 0.0 0 14 0.0 0.7 4.6 0
Western Sahara 106.6 0.0 0.1 -0.13 0.0 7 1.22 0.0 5.6 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 7662.1 3513.2 1.9 -4.75 49.8 2109* 1.24* 591.6 3123.1 29244 559.1 53.3 0 10211.Z  2610.8 207.3 13641.€ 0
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Table A-7. Case 2: Results by country, for the Rstoni SLR and A1B socio-economic scenario for 28@ithout adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 3.2 0 0.00 1.7 93 0.017 0.0 0 3.2 0.4 0.0 0 2.0 0.0 0.2 2.6 0
Angola 0 4.5 0 0.00 5.2 5 0.016 2.2 0 2.3 0.2 0.0 0 2.5 0.5 0.0 3.2 0
Benin 0 0.0 0 0.04 0.0 17 0.017 0.0 0 0.0 0.0 0.0 0 4.0 0.0 0.5 4.5 0
Cameroon 0 8.5 0 0.02 10.4 14 0.017 0.0 0 8.5 1.4 0.0 0 5.8 2.7 0.0 9.9 0
Cape Verde 0 0.3 0 0.07 0.3 35 0.017 0.0 0 0.2 0.0 0.0 0 0.1 0.0 0.0 0.1 0
Comoros 0 0.1 0 0.03 0.3 10 0.016 0.0 0 0.1 0.0 0.0 0 0.0 0.0 0.0 0.1 0
Congo 0 0.7 0 0.05 0.7 27 0.016 0.0 0 0.6 0.0 0.0 0 0.0 0.2 0.0 0.3 0
Congo, Dem Rep 0 0.0 0 0.00 0.1 3 0.016 0.0 0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.3 0
Cote d'lvoire 0 0.4 0 0.34 0.0 30 0.017 0.0 0 0.0 0.1 0.0 0 0.9 1.0 0.2 2.2 0
Djibouti 0 0.5 0 0.00 0.5 8 0.016 0.0 0 0.5 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 0 236.4 0 0.61 19.0 20 0.021 221.2 0 13.0 0.1 0.0 0 7.7 0.1 0.2 8.0 0
Equatorial Guinea 0 0.0 0 0.05 0.0 5 0.017 0.0 0 0.0 0.1 0.0 0 0.5 0.1 0.0 0.7 0
Eritrea 0 0.0 0 0.05 0.8 2 0.017 0.0 0 0.0 0.0 0.0 0 0.1 0.0 0.0 0.1 0
Gabon 0 19.6 0 0.48 2.3 22 0.016 18.1 0 1.0 0.9 0.6 0 25.2 4.7 0.0 314 0
Gambia 0 0.2 0 0.00 3.2 10 0.017 0.0 0 0.2 0.0 0.0 0 1.4 0.4 0.0 1.8 0
Ghana 0 0.8 0 0.23 0.0 15 0.021 0.7 0 0.0 0.0 0.0 0 0.5 0.4 0.3 11 0
Guinea 0 0.1 0 0.12 0.5 7 0.017 0.0 0 0.1 0.0 0.0 0 0.5 1.4 0.0 2.0 0
Guinea-Bissau 0 0.3 0 0.31 6.1 2 0.017 0.0 0 0.3 0.0 0.0 0 0.3 0.5 0.0 0.8 0
Kenya 0 0.8 0 0.19 5.7 6 0.016 0.0 0 0.8 0.1 0.0 0 0.8 0.2 0.0 1.2 0
Liberia 0 0.0 0 0.16 0.0 10 0.017 0.0 0 0.0 0.1 0.0 0 0.4 0.2 0.0 0.6 0
Libyan Arab
Jamahiriya 0 2.0 0 0.36 0.4 85 0.019 0.0 0 15 0.0 0.0 0 34 0.0 0.5 4.0 0
Madagascar 0 0.3 0 0.73 14.4 3 0.017 0.0 0 0.3 0.0 0.0 0 0.1 0.1 0.0 0.3 0
Mauritania 0 0.1 0 0.23 1.0 2 0.020 0.0 0 0.1 0.0 0.0 0 3.6 0.0 0.1 3.7 0
Mauritius 0 0.1 0 0.02 0.0 206 0.016 0.0 0 0.0 0.0 0.0 0 11.5 0.0 0.0 115 0
Morocco 0 12.7 0 0.21 2.9 42 0.016 0.0 0 11.7 0.2 0.0 0 1.8 0.0 0.0 2.0 0
Mozambique 0 11.8 0 0.91 275.2 1 0.016 6.4 0 5.2 0.3 0.0 0 1.7 0.1 0.0 2.1 0
Namibia 0 0.0 0 0.15 0.1 2 0.016 0.0 0 0.0 0.0 0.0 0 8.7 0.0 0.0 8.7 0
Nigeria 0 0.8 0 0.76 9.3 11 0.024 0.0 0 0.4 0.0 0.0 0 28.1 4.9 0.4 334 0
Reunion 0 0.1 0 0.02 0.0 123 0.016 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.0 0 0.02 0.0 10 0.016 0.0 0 0.0 0.0 0.0 0 0.1 0.0 0.0 0.1 0
Senegal 0 15 0 0.15 5.2 18 0.017 0.0 0 15 0.0 0.0 0 3.8 0.9 0.0 4.7 0
Seychelles 0 1.2 0 0.01 0.0 159 0.016 0.0 0 1.1 0.0 0.0 0 22.8 0.1 0.0 22.9 0
Sierra Leone 0 0.1 0 0.15 25 4 0.017 0.0 0 0.1 0.0 0.0 0 0.1 0.3 0.0 0.4 0
Somalia 0 0.2 0 0.58 55 1 0.018 0.0 0 0.2 0.1 0.0 0 0.4 0.0 0.0 0.5 0
South Africa 0 18 0 0.11 0.2 80 0.016 0.0 0 1.8 14 0.0 0 6.2 0.7 0.2 8.5 0
Sudan 0 0.0 0 0.00 0.1 4 0.017 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.1 0
Tanzania, Uni Rep 0 3.2 0 0.23 101.0 3 0.018 0.0 0 3.2 0.0 0.0 0 0.5 0.1 0.0 0.6 0
Togo 0 0.0 0 0.02 0.0 16 0.023 0.0 0 0.0 0.0 0.0 0 0.7 0.0 0.1 0.8 0
Tunisia 0 7.3 0 0.28 1.3 87 0.019 0.0 0 7.1 0.1 0.0 0 15 0.0 0.1 17 0
Western Sahara 0 0.0 0 0.21 0.0 0 0.017 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 319.7 0 7.9 475.9 27* 0.017** 248.6 0 64.9 5.5 0.6 0 147.9 19.6 2.8 176.9 0
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Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 22.9 0.0 0.0 13.7 13 0.13 0.0 0 22.9 15 0.0 0 4.9 0.0 0.6 7.0 0
Angola 0 19.1 9.6 0.1 78.3 0 0.13 4.8 0 13.8 0.7 0.0 0 7.5 1.5 0.0 9.8 0
Benin 0 0.3 0.0 0.1 0.0 2 0.13 0.0 0 0.0 0.0 0.0 0 16.2 0.1 2.0 18.3 0
Cameroon 0 62.0 0.4 0.2 168.0 2 0.13 0.0 0 61.8 5.8 0.0 0 24.6 11.1 0.0 41.4 0
Cape Verde 0 2.3 0.5 0.1 5.7 3 0.13 0.0 0 2.0 0.0 0.0 0 0.3 0.0 0.0 0.3 0
Comoros 0 7.1 7.7 0.1 11.5 0 0.13 0.0 0 0.6 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Congo 0 5.1 0.0 0.1 13.0 4 0.13 0.0 0 4.9 0.0 0.0 0 0.3 1.0 0.0 13 0
Congo, Dem Rep 0 0.0 0.3 0.0 0.4 0 0.13 0.0 0 0.0 0.1 0.0 0 0.8 0.2 0.0 1.1 0
Cote d'lvoire 0 4.5 0.0 0.7 0.0 4 0.13 0.0 0 0.0 0.6 0.0 0 4.5 4.1 0.7 9.8 0
Djibouti 0 3.6 0.2 0.0 8.1 1 0.13 0.0 0 3.6 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 0 665.9 1.2 1.3 82.4 5 0.15 562.9 0 80.0 0.2 0.0 0 20.6 0.3 0.7 21.9 0
Equatorial Guinea 0 0.0 0.0 0.1 0.0 0 0.13 0.0 0 0.0 0.4 0.0 0 1.9 0.3 0.0 2.6 0
Eritrea 0 0.5 10.2 0.1 4.2 0 0.13 0.0 0 0.1 0.0 0.0 0 0.3 0.0 0.0 0.4 0
Gabon 0 56.5 0.4 1.0 4.0 3 0.13 45.7 0 5.5 3.6 25 0 99.3 19.3 0.1 124.9 0
Gambia 0 1.2 0.0 0.1 8.5 2 0.13 0.0 0 1.2 0.1 0.0 0 5.7 1.6 0.1 7.5 0
Ghana 0 2.3 0.0 0.4 0.0 1 0.16 1.9 0 0.0 0.0 0.0 0 24 15 1.2 5.1 0
Guinea 0 8.0 54.7 0.6 8.1 0 0.13 0.0 0 0.3 0.0 0.0 0 3.3 5.9 0.0 9.2 0
Guinea-Bissau 0 8.0 47.1 0.8 77.8 0 0.13 0.0 0 2.3 0.0 0.0 0 14 2.1 0.1 3.7 0
Kenya 0 14.2 91.5 0.4 37.3 1 0.13 0.0 0 5.8 0.6 0.0 0 3.6 1.1 0.0 5.3 0
Liberia 0 0.3 0.0 0.3 0.0 1 0.13 0.0 0 0.0 0.2 0.0 0 1.6 0.8 0.0 2.6 0
Libyan Arab
Jamahiriya 0 17.5 9.3 0.8 2.2 20 0.14 0.0 0 12.3 0.0 0.0 0 10.3 0.0 17 12.0 0
Madagascar 0 6.6 25.1 1.3 43.7 0 0.13 0.0 0 1.9 0.0 0.0 0 0.7 0.6 0.0 1.2 0
Mauritania 0 12.3 41.3 0.5 14.4 0 0.15 0.0 0 0.5 0.0 0.0 0 13.7 0.0 0.3 14.1 0
Mauritius 0 15 0.0 0.0 0.0 19 0.13 0.0 0 0.0 0.0 0.0 0 45.1 0.0 0.0 45.1 0
Morocco 0 98.8 0.2 0.4 27.7 8 0.13 0.0 0 90.1 0.6 0.0 0 6.1 0.0 0.2 6.9 0
Mozambique 0 51.1 199.1 1.9 845.4 0 0.13 14.4 0 229 1.1 0.0 0 5.1 0.3 0.0 6.5 0
Namibia 0 0.1 18 0.3 0.2 0 0.13 0.0 0 0.1 0.0 0.0 0 25.1 0.0 0.0 25.1 0
Nigeria 0 8.3 18 1.6 148.2 1 0.18 0.0 0 2.9 0.1 0.0 0 105.5 19.8 18 127.2 0
Reunion 0 0.6 0.0 0.0 0.1 11 0.13 0.0 0 0.3 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.0 0.0 0.0 0.0 0 0.13 0.0 0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 0 115 0.0 0.4 48.5 3 0.13 0.0 0 11.2 0.0 0.0 0 15.3 3.6 0.0 18.8 0
Seychelles 0 12.2 0.0 0.0 0.2 25 0.13 0.0 0 11.3 0.0 0.0 0 113.0 0.4 0.0 113.4 0
Sierra Leone 0 8.4 55.2 0.5 26.7 0 0.13 0.0 0 0.4 0.0 0.0 0 0.6 1.2 0.1 19 0
Somalia 0 2.3 4.7 1.0 67.6 0 0.14 0.0 0 1.2 0.3 0.0 0 1.8 0.1 0.0 2.3 0
South Africa 0 12.6 0.4 0.3 17 18 0.12 0.0 0 11.3 4.4 0.0 0 18.1 2.1 0.7 25.3 0
Sudan 0 0.0 0.8 0.0 0.1 1 0.13 0.0 0 0.0 0.0 0.0 0 0.1 0.2 0.0 0.3 0
Tanzania, Uni Rep 0 276.3 560.0 0.4 1442.8 0 0.14 0.0 0 16.3 0.0 0.0 0 15 0.5 0.0 19 0
Togo 0 0.1 0.0 0.0 0.0 1 0.17 0.0 0 0.0 0.0 0.0 0 2.8 0.0 0.4 3.2 0
Tunisia 0 55.5 0.0 0.7 7.6 24 0.14 0.0 0 53.0 0.4 0.0 0 4.4 0.0 0.3 5.1 0
Western Sahara 0 0.0 0.0 0.4 0.0 0 0.13 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 1459.7 1123.4 17.0 3198.1 55 0.13** 629.7 0 440.8 20.7 25 0 568.8 79.9 11.0 683.0 0
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Table A-9. Case 2: Results by country, for the Rstoni SLR and A1B socio-economic scenario for 20@ithout adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 35.9 0.0 0.0 30.0 8 0.17 0.0 0 35.9 2.0 0.0 0 5.8 0.0 0.7 8.6 0
Angola 0 32.7 46.8 0.1 90.1 0 0.16 5.7 0 19.4 1.0 0.0 0 9.8 1.9 0.0 12.7 0
Benin 0 0.4 0.0 0.1 0.0 1 0.17 0.0 0 0.0 0.0 0.0 0 22.4 0.2 2.8 25.3 0
Cameroon 0 114.0 132.7 0.2 194.2 1 0.16 0.0 0 90.1 8.2 0.0 0 34.8 15.6 0.0 58.5 0
Cape Verde 0 20.3 34.9 0.1 11.7 1 0.16 0.0 0 3.1 0.0 0.0 0 0.3 0.0 0.0 0.3 0
Comoros 0 16.5 5.5 0.1 279 0 0.16 0.0 0 1.0 0.0 0.0 0 0.2 0.2 0.0 0.5 0
Congo 0 7.5 0.0 0.1 13.7 2 0.16 0.0 0 7.3 0.0 0.0 0 0.6 14 0.0 2.0 0
Congo, Dem Rep 0 0.0 0.3 0.0 0.6 0 0.16 0.0 0 0.0 0.1 0.0 0 1.1 0.2 0.0 15 0
Cote d'lvoire 0 6.5 0.0 0.7 0.0 2 0.16 0.0 0 0.0 0.8 0.0 0 6.6 5.7 1.0 14.| 0
Djibouti 0 5.3 0.2 0.0 8.8 1 0.16 0.0 0 5.3 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 0 843.6 2.9 1.4 132.2 3 0.19 686.9 0 121.0 0.3 0.0 0 23.9 0.4 0.9 25.6 0
Equatorial Guinea 0 0.0 0.0 0.1 0.0 0 0.16 0.0 0 0.0 0.6 0.0 0 2.6 0.4 0.0 35 0
Eritrea 0 0.2 2.4 0.1 4.7 0 0.16 0.0 0 0.1 0.0 0.0 0 0.5 0.1 0.0 0.5 0
Gabon 0 287.2 789.0 1.0 21.1 2 0.16 56.2 0 9.4 5.1 35 0 138.2 27.2 0.2 174.2 0
Gambia 0 27.7 84.9 0.1 37.7 1 0.16 0.0 0 2.1 0.1 0.0 0 7.9 2.3 0.2 10.5 0
Ghana 0 3.0 0.0 0.4 0.0 0 0.19 2.3 0 0.0 0.0 0.0 0 3.6 2.1 1.6 7.3 0
Guinea 0 0.9 0.4 0.7 8.7 0 0.16 0.0 0 0.5 0.0 0.0 0 5.1 8.3 0.0 13.4 0
Guinea-Bissau 0 38.9 29.6 0.8 137.7 0 0.16 0.0 0 3.6 0.0 0.0 0 2.1 3.0 0.1 5.2 0
Kenya 0 57.6 103.1 0.4 85.7 1 0.16 0.0 0 9.0 0.8 0.0 0 5.1 1.6 0.0 7.6 0
Liberia 0 0.4 0.0 0.3 0.0 0 0.16 0.0 0 0.0 0.3 0.0 0 2.3 11 0.0 3.7 0
Libyan Arab
Jamahiriya 0 25.0 9.3 0.8 24 14 0.18 0.0 0 17.9 0.0 0.0 0 12.9 0.0 2.2 15.1 0
Madagascar 0 32.3 80.9 1.3 87.0 0 0.16 0.0 0 3.1 0.0 0.0 0 0.9 0.8 0.0 1.7 0
Mauritania 0 11 0.7 0.5 15.6 0 0.19 0.0 0 0.7 0.0 0.0 0 19.0 0.1 0.4 19.5 0
Mauritius 0 2.2 0.0 0.0 0.0 10 0.16 0.0 0 0.0 0.0 0.0 0 60.9 0.0 0.0 60.9 0
Morocco 0 144.9 7.5 0.4 43.0 5 0.16 0.0 0 130.6 0.8 0.0 0 8.0 0.0 0.2 9.1 0
Mozambique 0 84.5 217.7 2.0 1056.1 0 0.16 17.3 0 32.1 15 0.0 0 6.7 0.4 0.0 8.6 0
Namibia 0 0.1 18 0.3 0.3 0 0.16 0.0 0 0.1 0.0 0.0 0 32.3 0.0 0.0 32.3 0
Nigeria 0 125 2.1 17 161.6 0 0.21 0.0 0 4.3 0.1 0.0 0 1445 27.6 25 174.8 0
Reunion 0 0.9 0.0 0.0 0.5 6 0.16 0.0 0 0.5 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.0 0.0 0.0 0.0 0 0.16 0.0 0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 0 75.2 100.4 0.4 91.3 2 0.16 0.0 0 17.1 0.0 0.0 0 21.3 5.0 0.0 26.4 0
Seychelles 0 17.8 0.0 0.0 0.3 14 0.16 0.0 0 16.6 0.0 0.0 0 155.0 0.6 0.0 155.6 0
Sierra Leone 0 13 34 0.5 29.8 0 0.16 0.0 0 0.7 0.0 0.0 0 0.9 17 0.1 2.7 0
Somalia 0 5.6 5.5 1.0 77.1 0 0.17 0.0 0 1.9 0.5 0.0 0 2.6 0.2 0.0 3.2 0
South Africa 0 19.8 0.3 0.3 2.7 12 0.16 0.0 0 17.7 5.9 0.0 0 23.6 2.9 0.9 33.2 0
Sudan 0 0.0 0.7 0.0 0.1 0 0.17 0.0 0 0.0 0.0 0.0 0 0.1 0.3 0.0 0.4 0
Tanzania, Uni Rep 0 42.5 118.5 0.4 1608.4 0 0.17 0.0 0 22.7 0.0 0.0 0 1.9 0.6 0.0 2.6 0
Togo 0 0.1 0.0 0.0 0.0 1 0.21 0.0 0 0.0 0.0 0.0 0 3.9 0.0 0.6 4.4 0
Tunisia 0 80.4 0.0 0.8 124 17 0.18 0.0 0 76.8 0.6 0.0 0 5.5 0.0 0.3 6.4 0
Western Sahara 0 0.0 0.0 0.4 0.0 0 0.16 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 2044.¢ 1781.€ 17.5 39934 3* 0.17* 768.4 0 650.7 28.7 315) 0 773.1 111.9 14.7 918.0 0
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Table A-10. Case 2: Results by country, for therRstbrf SLR and A1B socio-economic scenario for 20@€hout adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 866.2 1259.2 0.0 316.8 0 0.35 0.0 0 180.5 3.7 0.0 0 5.3 0.0 0.0 9.0 0
Angola 0 107.5 101.5 0.2 914.8 0 0.34 11.0 0 79.8 2.9 0.0 0 25.6 5.6 0.0 34.1 0
Benin 0 3.2 2.7 0.1 0.0 0 0.35 0.0 0 0.0 0.0 0.0 0 76.7 0.6 9.8 87.2 0
Cameroon 0 1580.1 7003.9 0.5 2132.7 0 0.35 0.0 0 441.9 30.3 0.0 0 128.1 56.9 0.0 215.2 0
Cape Verde 0 50.5 44.1 0.2 58.0 0 0.35 0.0 0 17.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 0 6.4 5.9 0.1 33.7 0 0.34 0.0 0 4.3 0.0 0.0 0 0.5 0.7 0.0 1.2 0
Congo 0 59.8 54.5 0.2 147.6 0 0.34 0.0 0 38.0 0.0 0.0 0 4.0 4.8 0.0 8.8 0
Congo, Dem Rep 0 0.3 0.3 0.0 1.3 0 0.34 0.0 0 0.1 0.5 0.0 0 35 0.9 0.0 4.9 0
Cote d'lvoire 0 51.8 43.4 1.1 0.0 0 0.35 0.0 0 0.0 2.9 0.0 0 29.3 20.4 3.5 56.1 0
Djibouti 0 244.5 31.7 0.0 92.9 0 0.34 0.0 0 26.8 0.0 0.0 0 0.0 0.1 0.0 0.1 0
Egypt 0 5925.9 2637.4 2.0 995.1 1 0.39 1484.5 0 608.1 0.8 0.0 0 37.8 1.4 2.1 42.0 0
Equatorial Guinea 0 0.3 0.2 0.2 0.0 0 0.35 0.0 0 0.0 2.1 0.0 0 8.6 14 0.1 12.2 0
Eritrea 0 1.3 1.1 0.2 6.9 0 0.35 0.0 0 0.5 0.0 0.0 0 1.7 0.2 0.0 1.9 0
Gabon 0 240.2 220.2 1.8 26.0 0 0.34 123.8 0 40.0 18.8 114 0 460.8 99.5 14 591.9 0
Gambia 0 71.9 34.3 0.1 76.0 0 0.35 0.0 0 10.6 0.4 0.0 0 27.9 8.4 0.6 37.2 0
Ghana 0 9.8 9.1 0.6 0.0 0 0.40 5.3 0 0.0 0.0 0.0 0 16.3 7.6 5.5 29.5 0
Guinea 0 5.4 4.9 1.3 10.8 0 0.35 0.0 0 2.1 0.0 0.0 0 26.1 30.2 0.0 56.4 0
Guinea-Bissau 0 29.9 26.9 15 179.8 0 0.35 0.0 0 15.9 0.1 0.0 0 10.1 10.9 0.4 21.6 0
Kenya 0 313.3 113.3 0.6 306.4 0 0.34 0.0 0 45.7 3.4 0.0 0 19.9 6.4 0.0 29.8 0
Liberia 0 3.2 2.7 0.5 0.0 0 0.35 0.0 0 0.0 1.2 0.0 0 8.4 3.8 0.0 134 0
Libyan Arab
Jamahiriya 0 3217 140.1 1.3 17.7 2 0.37 0.0 0 93.8 0.0 0.0 0 4.7 0.0 4.5 9.2 0
Madagascar 0 29.1 33.9 2.1 151.0 0 0.35 0.0 0 15.2 0.0 0.0 0 3.8 3.2 0.0 7.0 0
Mauritania 0 7.2 5.7 0.9 21.0 0 0.39 0.0 0 3.1 0.0 0.0 0 62.0 0.2 15 63.7 0
Mauritius 0 18.3 15.3 0.1 0.0 0 0.34 0.0 0 0.0 0.0 0.0 0 190.5 0.0 0.0 190.5 0
Morocco 0 113934 775.4 0.7 434.7 0 0.34 0.0 0 635.0 2.7 0.0 0 19.2 0.0 0.7 22.6 0
Mozambique 0 708.9 187.4 34 4706.3 0 0.34 34.9 0 125.8 4.5 0.0 0 19.1 1.2 0.0 24.8 0
Namibia 0 13 0.8 0.5 0.8 0 0.34 0.0 0 0.3 0.0 0.0 0 83.6 0.0 0.0 83.6 0
Nigeria 0 89.1 78.3 2.6 212.4 0 0.43 0.0 0 19.7 0.3 0.0 0 483.8 99.7 8.7 592.5 0
Reunion 0 6.8 6.1 0.1 4.6 0 0.34 0.0 0 1.9 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.3 0.2 0.1 0.0 0 0.34 0.0 0 0.0 0.0 0.0 0 0.5 0.0 0.0 0.5 0
Senegal 0 180.9 148.5 0.7 521.6 0 0.35 0.0 0 88.8 0.0 0.0 0 734 18.4 0.0 91.9 0
Seychelles 0 1797.4 90.9 0.1 2.8 1 0.34 0.0 0 83.6 0.0 0.0 0 443.2 2.1 0.0 445.2 0
Sierra Leone 0 104 9.1 0.9 44.8 0 0.35 0.0 0 3.3 0.2 0.0 0 5.6 5.8 0.4 12.0 0
Somalia 0 20.3 17.9 1.6 105.5 0 0.36 0.0 0 8.7 1.8 0.0 0 8.9 0.7 0.0 11.4 0
South Africa 0 1140.2 625.4 0.5 47.7 1 0.34 0.0 0 87.5 17.2 0.0 0 61.5 8.4 24 89.5 0
Sudan 0 0.2 0.2 0.0 0.3 0 0.35 0.0 0 0.0 0.0 0.0 0 0.9 1.1 0.0 2.0 0
Tanzania, Uni Rep 0 163.9 107.7 0.7 2140.9 0 0.36 0.0 0 78.3 0.1 0.0 0 5.9 19 0.0 7.8 0
Togo 0 0.9 0.8 0.1 0.0 0 0.42 0.0 0 0.0 0.0 0.0 0 13.0 0.0 2.0 15.0 0
Tunisia 0 1353.3 1031.8 12 135.5 3 0.37 0.0 0 348.8 1.6 0.0 0 8.9 0.0 0.8 114 0
Western Sahara 0 0.0 0.0 0.7 0.0 0 0.35 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 26815.1 14872.7 29.5 13846.4 0* 0.35** 1659.5 0 3105.7 95.5 11.4 0 2379.1 402.5 44.4  2933.1 0
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Table A-11. Case 2: Results by country, for therRstbrf SLR and A1B socio-economic scenario for 20viEhout adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 1775.0 1775.0 0.0 612.4 0 0.73 0.0 0 690.9 5.9 0.0 0 2.3 0.0 0.0 8.2 0
Angola 0 291.2 291.2 0.3 995.7 0 0.71 0.0 0 241.0 7.1 0.0 0 39.3 12.7 0.0 59.2 0
Benin 0 16.1 16.1 0.2 0.0 0 0.74 0.0 0 0.0 0.0 0.0 0 208.6 1.9 29.2 239.7 0
Cameroon 0 1725.8 1725.8 0.9 2259.1 0 0.72 0.0 0 1636.1 99.3 0.0 0 404.3 182.5 0.0 686.2 0
Cape Verde 0 215.7 215.7 0.4 774 0 0.72 0.0 0 85.6 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 0 25.3 25.3 0.2 36.1 0 0.71 0.0 0 15.8 0.0 0.0 0 0.3 1.3 0.0 1.6 0
Congo 0 256.5 256.5 0.3 171.3 0 0.71 0.0 0 156.8 0.0 0.0 0 9.4 14.3 0.0 23.7 0
Congo, Dem Rep 0 1.6 1.6 0.0 2.6 0 0.71 0.0 0 0.4 1.4 0.0 0 6.7 2.6 0.0 10.7 0
Cote d'lvoire 0 259.7 259.7 1.8 0.0 0 0.72 0.0 0 0.0 9.4 0.0 0 1194 65.0 10.3 204.0 0
Djibouti 0 134.0 134.0 0.0 103.2 0 0.72 0.0 0 103.3 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Egypt 0 17029.4 17029.4 3.0 2953.7 0 0.78 2944.4 0 2418.3 1.3 0.0 0 31.1 3.0 2.5 37.9 0
Equatorial Guinea 0 14 14 0.3 0.0 0 0.72 0.0 0 0.0 7.2 0.0 0 24.6 4.8 0.2 36.7 0
Eritrea 0 11.2 11.2 0.3 11.5 0 0.72 0.0 0 3.2 0.0 0.0 0 4.1 0.7 0.0 4.8 0
Gabon 0 774.5 774.5 3.1 29.8 0 0.71 269.1 0 156.3 61.5 30.3 0 13184 3234 7.7 17412 0
Gambia 0 113.4 113.4 0.2 126.5 0 0.72 0.0 0 51.6 1.3 0.0 0 84.9 27.3 1.7 115.2 0
Ghana 0 34.3 34.3 1.0 0.0 0 0.79 11.9 0 0.0 0.0 0.0 0 68.5 23.6 15.9 108.0 0
Guinea 0 25.4 25.4 2.3 12.4 0 0.72 0.0 0 8.4 0.0 0.0 0 123.0 96.3 0.0 219.3 0
Guinea-Bissau 0 137.2 137.2 2.7 222.8 0 0.72 0.0 0 67.7 0.2 0.0 0 46.4 35.5 13 83.3 0
Kenya 0 259.1 259.1 1.0 338.3 0 0.71 0.0 0 184.4 13.5 0.0 0 68.6 23.6 0.0 104.7 0
Liberia 0 16.2 16.2 0.8 0.0 0 0.73 0.0 0 0.0 3.9 0.0 0 27.3 12.1 0.0 43.3 0
Libyan Arab
Jamahiriya 0 3321.0 3321.0 2.0 124.7 0 0.75 0.0 0 367.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Madagascar 0 143.0 143.0 3.6 189.2 0 0.72 0.0 0 69.5 0.0 0.0 0 14.3 11.6 0.0 25.9 0
Mauritania 0 28.5 28.5 15 25.8 0 0.77 0.0 0 13.6 0.0 0.0 0 169.6 0.7 4.5 174.8 0
Mauritius 0 108.7 108.7 0.1 0.1 0 0.71 0.0 0 0.7 0.0 0.0 0 427.8 0.0 0.0 427.8 0
Morocco 0 3512.0 3512.0 12 2113.8 0 0.71 0.0 0 2144.6 6.4 0.0 0 33.8 0.0 14 41.6 0
Mozambique 0 781.9 781.9 5.8 5437.3 0 0.71 68.2 0 378.2 12.2 0.0 0 43.8 3.1 0.0 59.2 0
Namibia 0 34 34 0.9 11 0 0.70 0.0 0 1.3 0.0 0.0 0 155.9 0.0 0.0 155.9 0
Nigeria 0 428.9 428.9 4.2 267.3 0 0.84 0.0 0 87.3 1.0 0.0 0 1303.7 3034 24.8 1632.9 0
Reunion 0 18.7 18.7 0.1 5.6 0 0.71 0.0 0 5.1 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 1.4 1.4 0.1 0.0 0 0.71 0.0 0 0.0 0.0 0.0 0 0.7 0.0 0.0 0.7 0
Senegal 0 654.2 654.2 1.3 619.1 0 0.72 0.0 0 374.8 0.1 0.0 0 222.3 59.4 0.0 281.8 0
Seychelles 0 364.5 364.5 0.1 25.5 0 0.71 0.0 0 299.3 0.0 0.0 0 781.5 5.7 0.0 787.3 0
Sierra Leone 0 52.2 52.2 1.6 67.8 0 0.72 0.0 0 17.0 0.5 0.0 0 14.8 174 0.9 33.6 0
Somalia 0 96.5 96.5 2.7 124.2 0 0.74 0.0 0 37.9 6.4 0.0 0 24.4 2.3 0.0 33.1 0
South Africa 0 947.9 947.9 0.9 194.1 0 0.70 0.0 0 381.7 41.2 0.0 0 124.4 20.9 5.4 191.8 0
Sudan 0 1.4 1.4 0.0 0.8 0 0.73 0.0 0 0.3 0.0 0.0 0 2.4 3.4 0.0 5.9 0
Tanzania, Uni Rep 0 264.3 264.3 12 2451.7 0 0.73 0.0 0 230.6 0.2 0.0 0 15.2 5.1 0.0 204 0
Togo 0 4.5 4.5 0.1 0.0 0 0.85 0.0 0 0.0 0.0 0.0 0 32.7 0.0 5.6 38.3 0
Tunisia 0 1767.9 1767.9 1.8 597.6 0 0.75 0.0 0 1226.6 2.6 0.0 0 4.6 0.0 1.0 8.2 0
Western Sahara 0 0.0 0.0 1.1 0.0 0 0.72 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 35604.C 35604.C 49.1 20198.5 0* 0.73** 3293.€ 0 11456.1 282.6 30.3 0 5959.3 1263.8 112.4  7647.2 0
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Table A-12. Case 2: Results by country, for therRstbrf SLR and A1B socio-economic scenario for 21@€hout adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 3259.8 5.2 0.0 761.6 0 1.24 0.0 0 1590.1 6.3 0.0 0 0.7 0.0 0.0 7.0 0
Angola 0 566.0 9.8 0.5 903.4 0 1.21 0.0 0 447.1 10.4 0.0 0 32.1 17.9 0.0 60.5 0
Benin 0 43.3 0.0 0.3 0.0 0 1.25 0.0 0 0.0 0.0 0.0 0 349.1 3.9 53.8 406.8 0
Cameroon 0 3997.2 1.8 1.3 1977.5 0 1.23 0.0 0 3741.8 215.3 0.0 0 840.1 384.8 0.0 1440.2 0
Cape Verde 0 275.0 0.8 0.5 69.2 0 1.22 0.0 0 209.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 0 56.9 0.0 0.2 31.3 0 1.21 0.0 0 35.6 0.0 0.0 0 0.1 1.6 0.0 1.7 0
Congo 0 662.3 5.7 0.4 166.7 0 121 0.0 0 404.9 0.0 0.0 0 8.6 26.4 0.0 35.0 0
Congo, Dem Rep 0 6.0 1.3 0.0 3.9 0 1.21 0.0 0 1.7 2.7 0.0 0 6.2 4.9 0.0 13.7 0
Cote d'lvoire 0 698.9 0.0 2.2 0.0 0 1.23 0.0 0 0.0 19.5 0.0 0 290.4 132.2 18.5 460.7 0
Djibouti 0 2735 2.6 0.0 93.6 0 1.22 0.0 0 2433 0.0 0.0 0 0.5 0.3 0.0 0.8 0
Egypt 0 14568.5 57.4 3.5 3835.2 0 1.31 0.0 0 5733.1 1.5 0.0 0 22.9 4.5 2.0 30.8 0
Equatorial Guinea 0 3.7 0.0 0.3 0.0 0 1.22 0.0 0 0.0 15.9 0.0 0 46.7 10.7 0.4 73.7 0
Eritrea 0 39.3 16.6 0.3 17.0 0 1.23 0.0 0 12.5 0.0 0.0 0 5.9 1.5 0.0 7.4 0
Gabon 0 1809.4 10.9 4.1 27.4 0 121 464.4 0 379.0 133.9 53.3 0 2562.2  700.8 21.9 34721 0
Gambia 0 313.4 9.8 0.4 137.0 0 1.23 0.0 0 146.4 2.8 0.0 0 172.6 58.7 3.3 237.3 0
Ghana 0 86.5 0.0 1.1 0.0 0 1.32 21.4 0 0.0 0.0 0.0 0 165.8 47.8 28.8 242.4 0
Guinea 0 69.8 1.5 3.1 11.8 0 1.23 0.0 0 20.6 0.0 0.0 0 326.4 197.7 0.0 524.1 0
Guinea-Bissau 0 361.8 17.6 3.6 231.3 0 1.22 0.0 0 180.7 0.4 0.0 0 122.1 76.0 25 201.0 0
Kenya 0 665.8 4.2 1.3 311.2 0 1.21 0.0 0 457.3 28.3 0.0 0 145.2 53.1 0.0 226.6 0
Liberia 0 43.5 0.0 1.0 0.0 0 1.24 0.0 0 0.0 8.2 0.0 0 57.3 24.7 0.0 90. 0
Libyan Arab
Jamahiriya 0 1494.0 11.1 24 134.0 0 1.27 0.0 0 774.4 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Madagascar 0 399.9 37.7 4.3 198.3 0 1.23 0.0 0 196.3 0.0 0.0 0 37.8 26.5 0.0 64.4 0
Mauritania 0 274.9 8.6 2.0 36.7 0 1.30 0.0 0 52.8 0.0 0.0 0 309.5 15 9.0 320.0 0
Mauritius 0 311.8 0.1 0.1 0.5 0 1.21 0.0 0 7.2 0.0 0.0 0 551.0 0.0 0.0 551.0 0
Morocco 0 6660.9 6.4 14 2131.7 0 1.22 0.0 0 4142.2 10.5 0.0 0 42.2 0.0 2.1 54.8 0
Mozambique 0 1164.2 91.4 7.4 5134.6 0 1.21 105.7 0 704.4 20.6 0.0 0 56.0 5.1 0.0 81.7 0
Namibia 0 74 6.1 1.0 1.3 0 12 0.0 0 3.0 0.0 0.0 0 171.7 0.0 0.0 171.7 0
Nigeria 0 1180.0 8.7 5.2 282.7 0 1.39 0.0 0 2435 18 0.0 0 23409  606.6 44.8  2994.1 0
Reunion 0 23.2 0.1 0.1 5.3 0 1.21 0.0 0 8.9 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 3.8 0.0 0.1 0.0 0 1.22 0.0 0 0.0 0.0 0.0 0 0.6 0.0 0.0 0.6 0
Senegal 0 1770.2 14.9 17 621.2 0 1.23 0.0 0 999.4 0.3 0.0 0 450.0 126.9 0.0 577.1 0
Seychelles 0 690.1 0.0 0.1 20.2 0 1.21 0.0 0 587.6 0.0 0.0 0 858.3 10.8 0.0 869.1 0
Sierra Leone 0 142.9 18.3 2.0 81.7 0 1.22 0.0 0 52.9 0.9 0.0 0 19.1 324 14 53.8 0
Somalia 0 262.0 16.7 3.2 122.2 0 1.25 0.0 0 101.5 14.8 0.0 0 43.7 5.3 0.0 63.7 0
South Africa 0 1965.3 9.9 11 218.5 0 1.20 0.0 0 866.8 62.2 0.0 0 168.4 34.0 7.8 272.4 0
Sudan 0 4.4 2.8 0.0 1.3 0 1.23 0.0 0 1.5 0.0 0.0 0 3.0 6.7 0.0 9.7 0
Tanzania, Uni Rep 0 4775 14.1 15 2192.6 0 124 0.0 0 409.9 0.3 0.0 0 24.2 8.3 0.0 32.8 0
Togo 0 12.1 0.0 0.1 0.0 0 1.41 0.0 0 0.0 0.0 0.0 0 56.1 0.0 10.3 66.4 0
Tunisia 0 34614 9.2 21 821.7 0 1.27 0.0 0 2462.9 25 0.0 0 14 0.0 0.7 4.6 0
Western Sahara 0 0.0 0.1 1.4 0.0 0 1.22 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 48106.€ 4014 61.3 20582.€ 0* 1.24* 591.5 0 25218.2 559.1 53.3 0 10288.6  2611.€ 207.3 13719.7 0
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Table A-13. Case 3: Results by country, for the Aigh-range SLR and A1FI socio-economic scenarid??D00, with adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 114 3.3 0 0.00 1.9 138 0.019 0.0 114 3.3 0.4 0.0 0 2.0 0.0 0.19 2.6 0
Angola 55.2 4.5 0 0.00 5.2 8 0.017 2.2 54.6 2.3 0.2 0.0 0 2.5 0.5 0.00 3.2 0
Benin 34 0.0 0 0.04 0.0 23 0.019 0.0 0.0 0.0 0.0 0.0 0 4.0 0.0 0.49 4.5 0
Cameroon 8.8 8.5 0 0.02 10.4 18 0.018 0.0 6.3 8.5 1.4 0.0 0 5.8 2.7 0.00 9.9 0
Cape Verde 11.7 0.3 0 0.08 0.3 52 0.018 0.0 7.5 0.2 0.0 0.0 0 0.1 0.0 0.00 0.1 0
Comoros 5.0 0.1 0 0.03 0.3 15 0.016 0.0 3.1 0.1 0.0 0.0 0 0.0 0.0 0.00 0.1 0
Congo 5.6 0.7 0 0.06 0.7 37 0.018 0.0 3.9 0.6 0.0 0.0 0 0.0 0.2 0.00 0.3 0
Congo, Dem Rep 1.5 0.0 0 0.00 0.1 4 0.017 0.0 15 0.0 0.0 0.0 0 0.2 0.0 0.00 0.3 0
Cote d'lvoire 22.4 0.5 0 0.37 0.0 42 0.018 0.0 0.0 0.0 0.1 0.0 0 0.9 1.0 0.17 2.2 0
Djibouti 3.0 0.5 0 0.00 0.5 11 0.017 0.0 3.0 0.5 0.0 0.0 0 0.0 0.0 0.00 0.0 0
Egypt 41.0 236.8 0 0.67 19.0 29 0.023 221.5 18.0 13.0 0.1 0.0 0 7.6 0.1 0.22 8.0 0
Equatorial Guinea 4.5 0.0 0 0.06 0.0 8 0.018 0.0 0.0 0.0 0.1 0.0 0 0.5 0.1 0.00 0.7 0
Eritrea 22.2 0.0 0 0.05 0.8 3 0.018 0.0 20.4 0.0 0.0 0.0 0 0.1 0.0 0.00 0.1 0
Gabon 94.0 19.7 0 0.52 2.2 31 0.018 18.1 68.9 1.0 0.9 0.6 0 25.2 4.7 0.00 314 0
Gambia 6.7 0.2 0 0.00 3.4 13 0.018 0.0 6.3 0.2 0.0 0.0 0 1.4 0.4 0.03 1.8 0
Ghana 15.8 0.8 0 0.24 0.0 23 0.023 0.7 0.0 0.0 0.0 0.0 0 0.5 0.4 0.29 11 0
Guinea 14.9 0.1 0 0.13 0.5 9 0.018 0.0 4.4 0.1 0.0 0.0 0 0.5 1.4 0.00 2.0 0
Guinea-Bissau 50.0 0.3 0 0.33 6.1 3 0.018 0.0 27.6 0.3 0.0 0.0 0 0.3 0.5 0.02 0.8 0
Kenya 24.4 0.8 0 0.20 5.7 7 0.017 0.0 15.0 0.8 0.1 0.0 0 0.8 0.2 0.00 1.2 0
Liberia 10.4 0.0 0 0.17 0.0 15 0.018 0.0 0.0 0.0 0.1 0.0 0 0.4 0.2 0.00 0.6 0
Libyan Arab
Jamahiriya 50.9 2.1 0 041 0.4 120 0.021 0.0 38.8 15 0.0 0.0 0 3.3 0.0 0.50 3.8 0
Madagascar 285.0 0.3 0 0.72 14.4 4 0.017 0.0 231.1 0.3 0.0 0.0 0 0.1 0.1 0.00 0.3 0
Mauritania 25.3 0.1 0 0.25 1.0 4 0.022 0.0 7.9 0.1 0.0 0.0 0 3.6 0.0 0.08 3.7 0
Mauritius 1.6 0.1 0 0.02 0.0 296 0.016 0.0 0.0 0.0 0.0 0.0 0 11.5 0.0 0.00 115 0
Morocco 41.1 12.9 0 0.24 3.0 60 0.018 0.0 27.9 11.8 0.2 0.0 0 1.8 0.0 0.04 2.0 0
Mozambique 251.5 11.8 0 0.90 275.2 2 0.016 6.4 198.7 5.2 0.3 0.0 0 1.7 0.1 0.00 2.1 0
Namibia 8.9 0.0 0 0.15 0.1 3 0.015 0.0 4.0 0.0 0.0 0.0 0 8.7 0.0 0.00 8.7 0
Nigeria 71.9 0.9 0 0.80 9.3 17 0.026 0.0 13.1 0.4 0.0 0.0 0 28.1 4.9 0.45 334 0
Reunion 2.2 0.1 0 0.02 0.0 195 0.017 0.0 1.1 0.0 0.0 0.0 0 0.0 0.0 0.00 0.0 0
Sao Tome &
Principe 1.5 0.0 0 0.02 0.0 15 0.018 0.0 0.0 0.0 0.0 0.0 0 0.1 0.0 0.00 0.1 0
Senegal 26.7 1.6 0 0.17 5.2 25 0.018 0.0 154 15 0.0 0.0 0 3.8 0.9 0.00 4.7 0
Seychelles 2.0 1.2 0 0.02 0.0 231 0.017 0.0 0.8 1.1 0.0 0.0 0 22.8 0.1 0.00 22.9 0
Sierra Leone 20.2 0.1 0 0.17 25 6 0.018 0.0 10.0 0.1 0.0 0.0 0 0.1 0.3 0.02 0.4 0
Somalia 323.6 0.2 0 0.62 55 3 0.019 0.0 295.8 0.2 0.1 0.0 0 0.4 0.0 0.00 0.5 0
South Africa 89.2 18 0 0.11 0.2 104 0.015 0.0 77.3 1.8 14 0.0 0 6.2 0.7 0.21 8.5 0
Sudan 4.2 0.0 0 0.00 0.0 5 0.018 0.0 4.2 0.0 0.0 0.0 0 0.0 0.0 0.00 0.0 0
Tanzania, Uni Rep 29.4 3.2 0 0.24 104.4 4 0.019 0.0 14.9 3.2 0.0 0.0 0 0.5 0.1 0.00 0.6 0
Togo 1.8 0.0 0 0.02 0.0 24 0.024 0.0 0.0 0.0 0.0 0.0 0 0.7 0.0 0.10 0.8 0
Tunisia 55.7 7.3 0 0.31 1.3 118 0.021 0.0 45.4 7.1 0.1 0.0 0 15 0.0 0.08 1.6 0
Western Sahara 17.5 0.0 0 0.23 0.0 0 0.018 0.0 3.4 0.0 0.0 0.0 0 0.0 0.0 0.00 0.0 0
TOTAL for Africa 1722.1 320.7 0 8.39 479.6 38* 0.018** 248.9 1241.7 65.2 5.5 0.6 0 147.7 19.6 2.89 176.5 0
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Table A-14. Case 3: Results by country, for the Aigh-range SLR and A1FI socio-economic scenarid??D25, with adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishnent
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 234 144 0.0 0.00 0.6 471 0.151 0.0 234 14.4 15 0.0 0 4.4 0.0 0.5 6.5 0
Angola 45.8 15.2 0.0 0.01 7.8 24 0.135 4.8 36.2 10.4 0.7 0.0 0 7.5 1.5 0.0 9.8 0
Benin 6.2 0.0 0.0 0.01 0.0 82 0.148 0.0 0.0 0.0 0.0 0.0 0 16.0 0.1 2.0 18.1 0
Cameroon 44.8 46.2 0.0 0.03 16.8 71 0.147 0.0 15.7 46.1 5.8 0.0 0 24.6 11.0 0.0 41.5 0
Cape Verde 24.9 1.2 0.0 0.01 0.2 194 0.144 0.0 17.1 1.1 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Comoros 115 0.4 0.0 0.01 0.3 53 0.131 0.0 8.0 0.4 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Congo 13.3 3.8 0.0 0.01 1.3 138 0.142 0.0 10.0 3.8 0.0 0.0 0 0.3 1.0 0.0 13 0
Congo, Dem Rep 3.9 0.0 0.0 0.00 0.2 16 0.140 0.0 3.9 0.0 0.1 0.0 0 0.8 0.2 0.0 1.1 0
Cote d'lvoire 41.3 0.5 0.0 0.07 0.0 152 0.144 0.0 0.0 0.0 0.6 0.0 0 4.5 4.0 0.7 9.8 0
Djibouti 6.2 2.7 0.0 0.00 0.8 44 0.140 0.0 6.2 2.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 157.9 624.1 0.5 0.08 4.2 99 0.174 569.5 97.1 53.1 0.2 0.0 0 20.3 0.3 0.7 21.6 0
Equatorial Guinea 8.3 0.0 0.0 0.01 0.0 35 0.145 0.0 0.0 0.0 0.4 0.0 0 1.8 0.3 0.0 25 0
Eritrea 22.3 0.1 0.0 0.01 0.7 13 0.142 0.0 19.0 0.1 0.0 0.0 0 0.3 0.0 0.0 0.4 0
Gabon 123.3 50.6 0.0 0.12 0.4 148 0.143 45.9 69.4 4.2 3.6 25 0 99.3 19.3 0.1 124.9 0
Gambia 23.6 1.0 0.0 0.01 1.1 49 0.144 0.0 16.2 1.0 0.1 0.0 0 5.7 1.6 0.1 7.5 0
Ghana 25.5 1.9 0.0 0.03 0.0 80 0.173 1.9 0.0 0.0 0.0 0.0 0 25 14 1.2 5.1 0
Guinea 77.8 0.2 0.0 0.08 0.1 38 0.144 0.0 10.8 0.2 0.0 0.0 0 3.4 5.9 0.0 9.3 0
Guinea-Bissau 130.7 18 0.0 0.09 9.5 13 0.143 0.0 66.7 1.8 0.0 0.0 0 14 2.1 0.1 3.6 0
Kenya 57.5 4.4 0.0 0.04 3.9 32 0.141 0.0 40.0 4.4 0.6 0.0 0 3.6 1.1 0.0 5.3 0
Liberia 19.2 0.0 0.0 0.03 0.0 55 0.146 0.0 0.0 0.0 0.2 0.0 0 1.6 0.8 0.0 2.6 0
Libyan Arab
Jamahiriya 125.0 9.1 8.3 0.07 0.7 438 0.164 0.0 99.5 8.4 0.0 0.0 0 9.2 0.0 1.6 10.8 0
Madagascar 197.9 1.5 0.0 0.11 4.4 18 0.135 0.0 107.3 1.5 0.0 0.0 0 0.7 0.6 0.0 1.2 0
Mauritania 62.6 0.3 0.0 0.05 0.2 18 0.166 0.0 16.4 0.3 0.0 0.0 0 13.7 0.0 0.3 14.1 0
Mauritius 29 0.1 0.0 0.00 0.0 1138 0.131 0.0 0.0 0.0 0.0 0.0 0 45.1 0.0 0.0 45.1 0
Morocco 81.9 57.5 0.0 0.05 2.3 216 0.147 0.0 57.3 56.5 0.6 0.0 0 6.1 0.0 0.2 6.9 0
Mozambique 267.4 32.7 0.0 0.20 150.5 6 0.128 14.4 160.2 18.1 1.1 0.0 0 5.0 0.3 0.0 6.3 0
Namibia 109.8 0.0 17 0.03 0.2 11 0.125 0.0 100.2 0.0 0.0 0.0 0 25.1 0.0 0.0 25.1 0
Nigeria 151.1 2.3 0.0 0.12 2.0 60 0.190 0.0 27.3 1.9 0.1 0.0 0 104.0 19.6 18 1254 0
Reunion 4.1 0.2 0.0 0.00 0.0 580 0.133 0.0 2.1 0.2 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 2.7 0.0 0.0 0.00 0.0 56 0.144 0.0 0.0 0.0 0.0 0.0 0 0.1 0.0 0.0 0.1 0
Senegal 69.6 6.8 0.0 0.05 24 91 0.144 0.0 40.9 6.7 0.0 0.0 0 15.3 3.6 0.0 18.8 0
Seychelles 4.0 0.1 0.0 0.00 0.0 1136 0.139 0.0 1.8 0.0 0.0 0.0 0 113.0 0.4 0.0 113.4 0
Sierra Leone 58.4 0.4 0.0 0.06 34 23 0.144 0.0 24.3 0.3 0.0 0.0 0 0.6 1.2 0.1 19 0
Somalia 217.5 1.1 0.0 0.09 7.7 13 0.151 0.0 170.4 1.0 0.3 0.0 0 1.8 0.1 0.0 2.3 0
South Africa 199.2 7.9 0.2 0.03 0.2 312 0.123 0.0 169.9 7.8 4.4 0.0 0 18.1 2.1 0.7 25.3 0
Sudan 71.7 0.0 0.7 0.00 0.1 21 0.145 0.0 71.7 0.0 0.0 0.0 0 0.1 0.2 0.0 0.3 0
Tanzania, Uni Rep 62.2 134 0.0 0.04 155.4 12 0.147 0.0 35.7 134 0.0 0.0 0 14 0.5 0.0 19 0
Togo 3.0 0.0 0.0 0.00 0.0 84 0.185 0.0 0.0 0.0 0.0 0.0 0 2.7 0.0 0.4 3.1 0
Tunisia 131.7 34.4 0.0 0.06 0.7 421 0.161 0.0 94.8 34.2 0.4 0.0 0 4.0 0.0 0.2 4.7 0
Western Sahara 33.6 0.0 0.1 0.04 0.0 0 0.146 0.0 7.9 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 2723.7 936.5 11.4 1.65 378.1 137* 0.147** 636.5 1627.4 294.2 20.7 2.5 0 564.4 79.4 10.7 678.1 0
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Table A-15. Case 3: Results by country, for the Aigh-range SLR and A1FI socio-economic scenarid??D30, with adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 23.7 20.9 0.0 0.000 0.7 621 0.19 0.0 23.7 20.9 2.0 0.0 0 5.2 0.0 0.7 7.9 0
Angola 48.4 20.3 0.0 0.011 8.3 32 0.17 5.7 36.5 14.6 1.0 0.0 0 9.7 1.9 0.0 12.7 0
Benin 6.3 0.0 0.0 -0.007 0.0 112 0.18 0.0 0.0 0.0 0.0 0.0 0 22.1 0.2 2.7 25 0
Cameroon 51.8 45.9 0.0 0.028 4.7 98 0.18 0.0 15.9 45.8 8.2 0.0 0 34.9 15.5 0.0 58.6 0
Cape Verde 25.1 17 0.0 -0.013 0.2 266 0.18 0.0 17.3 1.7 0.0 0.0 0 0.3 0.0 0.0 0.3 0
Comoros 11.7 0.6 0.0 -0.006 0.3 73 0.16 0.0 8.1 0.6 0.0 0.0 0 0.2 0.2 0.0 0.5 0
Congo 134 5.6 0.0 -0.010 14 190 0.17 0.0 10.1 5.6 0.0 0.0 0 0.6 14 0.0 2.0 0
Congo, Dem Rep 3.9 0.0 0.0 0.000 0.2 23 0.17 0.0 3.9 0.0 0.1 0.0 0 1.1 0.2 0.0 15 0
Cote d'lvoire 41.7 0.0 0.0 -0.062 0.0 209 0.18 0.0 0.0 0.0 0.8 0.0 0 6.7 5.6 1.0 14.1 0
Djibouti 6.2 2.6 0.0 0.000 0.2 62 0.17 0.0 6.2 2.6 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 111.8 774.0 0.5 -0.087 4.6 131 0.21 696.1 47.9 77.4 0.3 0.0 0 23.6 0.4 0.9 25.2 0
Equatorial Guinea 8.4 0.0 0.0 -0.010 0.0 49 0.18 0.0 0.0 0.0 0.6 0.0 0 25 0.4 0.0 35 0
Eritrea 23.2 0.1 0.0 -0.009 0.5 19 0.18 0.0 19.9 0.1 0.0 0.0 0 0.5 0.1 0.0 0.5 0
Gabon 126.2 62.4 0.0 -0.070 0.2 210 0.18 56.5 69.8 5.9 5.1 35 0 138.2 27.2 0.2 174.2 0
Gambia 25.7 1.5 0.0 0.008 1.2 67 0.18 0.0 16.5 1.5 0.1 0.0 0 7.9 2.3 0.2 10.5 0
Ghana 25.7 24 0.0 -0.037 0.0 109 0.21 2.3 0.0 0.0 0.0 0.0 0 3.7 2.0 1.6 74 0
Guinea 89.7 0.3 0.0 0.040 0.1 53 0.18 0.0 10.9 0.3 0.0 0.0 0 5.3 8.3 0.0 13.6 0
Guinea-Bissau 138.4 2.6 0.0 -0.019 7.9 19 0.18 0.0 68.0 2.6 0.0 0.0 0 2.1 3.0 0.1 5.2 0
Kenya 58.2 6.4 0.0 -0.034 2.9 46 0.17 0.0 40.5 6.4 0.8 0.0 0 5.1 1.6 0.0 7.6 0
Liberia 19.3 0.0 0.0 -0.029 0.0 76 0.18 0.0 0.0 0.0 0.3 0.0 0 2.3 11 0.0 3.6 0
Libyan Arab
Jamahiriya 101.3 7.7 0.0 -0.061 0.2 583 0.20 0.0 75.1 7.7 0.0 0.0 0 11.5 0.0 2.0 13.6 0
Madagascar 199.6 2.2 0.0 -0.115 4.6 26 0.17 0.0 108.3 2.2 0.0 0.0 0 1.0 0.8 0.0 1.8 0
Mauritania 66.7 0.4 0.0 -0.025 0.2 25 0.20 0.0 16.5 0.4 0.0 0.0 0 19.0 0.1 0.4 19.5 0
Mauritius 3.0 0.0 0.0 -0.003 0.0 1580 0.16 0.0 0.0 0.0 0.0 0.0 0 60.9 0.0 0.0 60.9 0
Morocco 82.7 78.3 0.0 -0.041 1.9 288 0.18 0.0 57.9 78.4 0.8 0.0 0 7.9 0.0 0.2 9.0 0
Mozambique 273.3 42.3 0.0 -0.126 150.7 8 0.16 17.3 163.1 25.0 1.4 0.0 0 6.6 0.4 0.0 8.4 0
Namibia 509.1 0.1 17 -0.025 0.2 14 0.15 0.0 499.3 0.1 0.0 0.0 0 32.3 0.0 0.0 32.3 0
Nigeria 158.4 2.8 0.0 -0.077 2.1 83 0.23 0.0 27.7 2.7 0.1 0.0 0 1424 27.4 25 172.4 0
Reunion 4.1 0.2 0.0 -0.003 0.0 740 0.16 0.0 2.1 0.2 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 2.8 0.0 0.0 -0.003 0.0 77 0.18 0.0 0.0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 72.5 9.9 0.0 -0.012 25 125 0.18 0.0 41.6 9.9 0.0 0.0 0 21.3 5.0 0.0 26.4 0
Seychelles 4.0 0.0 0.0 -0.003 0.0 1607 0.17 0.0 1.8 0.0 0.0 0.0 0 155.0 0.6 0.0 155.6 0
Sierra Leone 63.0 0.5 0.0 0.001 14 32 0.18 0.0 24.6 0.5 0.0 0.0 0 1.0 1.6 0.1 2.8 0
Somalia 219.3 1.2 0.0 -0.097 1.8 18 0.18 0.0 171.9 1.2 0.5 0.0 0 2.6 0.2 0.0 3.2 0
South Africa 203.4 11.1 0.2 -0.011 0.2 411 0.15 0.0 172.1 11.0 5.9 0.0 0 23.6 2.9 0.9 33.2 0
Sudan 91.0 0.0 0.7 0.000 0.1 29 0.18 0.0 91.0 0.0 0.0 0.0 0 0.1 0.3 0.0 0.4 0
Tanzania, Uni Rep 63.3 16.4 0.0 -0.040 89.8 16 0.18 0.0 36.5 16.4 0.0 0.0 0 1.9 0.6 0.0 2.6 0
Togo 3.0 0.0 0.0 -0.004 0.0 115 0.23 0.0 0.0 0.0 0.0 0.0 0 3.7 0.0 0.6 4.3 0
Tunisia 135.8 48.6 0.0 -0.039 0.8 560 0.20 0.0 95.9 48.6 0.6 0.0 0 5.0 0.0 0.3 5.9 0
Western Sahara 36.8 0.0 0.0 -0.039 0.0 1 0.18 0.0 10.8 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 3151.¢ 1168.¢ 3.1 -1.029 289.9 184* 0.18** 777.9 1991.4 390.4 28.6 3.5 0 768.0 111.3 14.4 926.4 0
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Table A-16. Case 3: Results by country, for the Aigh-range SLR and A1FI socio-economic scenarid??D50, with adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 30.9 55.9 0.0 0.000 0.6 1781 0.37 0.0 30.9 61.3 34 0.0 0 3.9 0.0 0.0 7.3 0
Angola 67.4 37.0 0.0 0.007 1.2 94 0.34 0.0 45.0 31.2 2.9 0.0 0 25.6 5.6 0.0 34.1 0
Benin 9.3 0.0 0.0 -0.006 0.0 380 0.36 0.0 0.0 0.0 0.0 0.0 0 75.7 0.6 9.7 86.0 0
Cameroon 87.7 177.0 0.0 0.021 2.4 344 0.36 0.0 19.7 169.5 30.8 0.0 0 132.4 57.9 0.0 221.1 0
Cape Verde 33.8 7.8 0.0 -0.011 0.1 895 0.35 0.0 22.2 7.3 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 15.8 2.7 0.0 -0.005 0.3 257 0.32 0.0 10.5 2.6 0.0 0.0 0 0.5 0.7 0.0 1.2 0
Congo 17.7 15.7 0.0 -0.009 0.2 654 0.35 0.0 12.7 14.9 0.0 0.0 0 4.0 4.8 0.0 8.8 0
Congo, Dem Rep 4.8 0.0 0.0 0.000 0.0 79 0.35 0.0 4.8 0.0 0.5 0.0 0 35 0.9 0.0 4.9 0
Cote d'lvoire 62.0 0.5 0.0 -0.054 0.0 708 0.36 0.0 0.0 0.0 2.9 0.0 0 29.4 20.4 3.5 56.1 0
Djibouti 7.7 10.7 0.0 0.000 0.1 223 0.34 0.0 7.7 10.2 0.0 0.0 0 0.0 0.1 0.0 0.1 0
Egypt 147.0 1851.4 0.0 -0.112 5.7 381 0.41 1507.0 56.1 327.9 0.8 0.0 0 35.9 1.3 2.0 40.0 0
Equatorial Guinea 12.5 0.0 0.0 -0.008 0.0 174 0.36 0.0 0.0 0.0 2.1 0.0 0 8.7 14 0.1 12.3 0
Eritrea 28.1 0.4 0.0 -0.008 0.2 71 0.35 0.0 23.2 0.4 0.0 0.0 0 1.7 0.2 0.0 1.9 0
Gabon 1725 144.1 0.0 -0.060 0.1 784 0.35 124.2 83.7 16.5 19.1 12.2 0 488.8  101.7 1.2 623.0 0
Gambia 38.6 6.3 0.0 0.006 1.0 234 0.35 0.0 20.4 6.0 0.4 0.0 0 29.0 8.6 0.6 38.6 0
Ghana 36.1 5.4 0.0 -0.033 0.0 369 041 5.3 0.0 0.0 0.0 0.0 0 16.6 7.4 5.5 29.5 0
Guinea 147.9 1.4 0.0 0.014 0.1 191 0.36 0.0 13.2 1.3 0.0 0.0 0 26.6 30.2 0.0 56.7 0
Guinea-Bissau 199.3 10.5 0.0 -0.021 25 69 0.35 0.0 81.7 9.9 0.1 0.0 0 9.5 11.2 0.5 21.3 0
Kenya 75.5 20.3 0.0 -0.030 1.2 173 0.35 0.0 47.7 20.2 3.4 0.0 0 19.8 6.4 0.0 29.6 0
Liberia 28.7 0.0 0.0 -0.025 0.0 261 0.36 0.0 0.0 0.0 1.2 0.0 0 8.3 3.8 0.0 13.3 0
Libyan Arab
Jamahiriya 123.1 7.7 0.0 -0.068 0.0 1705 0.40 0.0 85.9 2.0 0.0 0.0 0 2.3 0.0 34 5.7 0
Madagascar 261.6 9.6 0.0 -0.103 3.3 98 0.33 0.0 129.7 9.8 0.0 0.0 0 3.9 3.2 0.0 7.0 0
Mauritania 115.5 2.0 0.0 -0.027 0.3 92 0.39 0.0 35.6 1.9 0.0 0.0 0 65.8 0.2 1.6 67.6 0
Mauritius 9.3 0.2 0.0 -0.003 0.0 5598 0.33 0.0 4.9 0.0 0.0 0.0 0 190.5 0.0 0.0 190.6 0
Morocco 1104 295.7 0.0 -0.036 2.2 858 0.36 0.0 72.9 289.2 2.8 0.0 0 20.4 0.0 0.7 23.9 0
Mozambique 360.3 118.3 0.0 -0.115 77.2 24 0.32 34.6 192.1 80.0 4.5 0.0 0 18.6 1.2 0.0 24.3 0
Namibia 86.1 0.2 1.6 -0.022 0.2 45 0.31 0.0 70.3 0.2 0.0 0.0 0 82.1 0.0 0.0 82.1 0
Nigeria 225.6 13.3 0.0 -0.097 2.8 280 0.44 0.0 34.2 12.4 0.3 0.0 0 476.8 98.8 8.6 584.5 0
Reunion 5.8 0.8 0.0 -0.003 0.0 1780 0.33 0.0 2.8 0.8 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 4.1 0.0 0.0 -0.003 0.0 266 0.36 0.0 0.0 0.0 0.0 0.0 0 0.4 0.0 0.0 0.4 0
Senegal 100.5 38.0 0.0 -0.014 1.3 431 0.36 0.0 51.1 37.7 0.0 0.0 0 76.7 18.8 0.0 95.6 0
Seychelles 5.1 0.2 0.0 -0.002 0.0 4470 0.34 0.0 1.8 0.0 0.0 0.0 0 443.2 2.1 0.0 445.2 0
Sierra Leone 95.0 2.3 0.0 -0.007 0.9 114 0.35 0.0 30.5 2.2 0.2 0.0 0 5.8 5.8 0.4 12.1 0
Somalia 277.4 5.6 0.0 -0.086 1.2 69 0.36 0.0 209.4 5.2 1.8 0.0 0 9.5 0.7 0.0 12.1 0
South Africa 263.3 16.5 0.1 -0.011 0.1 1185 0.31 0.0 206.4 8.4 17.3 0.0 0 64.7 8.6 25 93.2 0
Sudan 20.8 0.0 0.0 0.000 0.0 108 0.36 0.0 20.8 0.0 0.0 0.0 0 0.9 1.1 0.0 2.0 0
Tanzania, Uni Rep 85.2 49.7 0.0 -0.035 26.1 45 0.36 0.0 44.4 48.8 0.1 0.0 0 5.8 19 0.0 7.8 0
Togo 4.2 0.0 0.0 -0.003 0.0 384 0.43 0.0 0.0 0.0 0.0 0.0 0 12.4 0.0 1.9 14.4 0
Tunisia 168.6 53.2 0.0 -0.057 0.3 1652 0.39 0.0 113.6 52.7 1.6 0.0 0 7.1 0.0 0.7 9.3 0
Western Sahara 41.8 0.0 0.0 -0.034 0.0 2 0.36 0.0 3.3 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 3587.C 2960.8 1.7 -1.060 131.6 576* 0.36** 1671.1 1789.2 1230.8 96.2 12.2 0 2406.8  405.6 42.9 2963.€ 0
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Table A-17. Case 3: Results by country, for the IAigh-range SLR and A1FI socio-economic scenarid??D75, with adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 37.2 70.2 0.0 0.000 0.3 3871 0.68 0.0 37.2 70.2 5.4 0.0 0 1.7 0.0 0.0 7.1 0
Angola 90.1 91.1 0.0 -0.004 1.1 238 0.62 0.0 53.2 91.1 7.6 0.0 0 53.6 13.5 0.0 74.6 0
Benin 12.6 0.0 0.0 -0.004 0.0 1211 0.67 0.0 0.0 0.0 0.0 0.0 0 219.8 2.0 304 252.2 0
Cameroon 137.5 616.8 0.0 -0.005 2.3 1133 0.66 0.0 23.0 616.7 101.6 0.0 0 422.8 187.6 0.0 712.0 0
Cape Verde 42.6 32.1 0.0 -0.007 0.1 2785 0.65 0.0 27.0 32.1 0.0 0.0 0 0.0 0 0.0 0.0 0
Comoros 20.0 5.8 0.0 -0.003 0.0 862 0.6 0.0 12.8 5.8 0.0 0.0 0 0.3 1.3 0.0 1.6 0
Congo 21.9 59.4 0.0 -0.005 0.2 2107 0.65 0.0 15.2 59.4 0.0 0.0 0 15.3 15.1 0.0 304 0
Congo, Dem Rep 5.6 0.3 0.0 0.000 0.1 257 0.64 0.0 5.6 0.3 1.5 0.0 0 8.8 2.8 0.0 13.0 0
Cote d'lvoire 83.7 0.0 0.0 -0.033 0.0 2237 0.66 0.0 0.0 0.0 9.6 0.0 0 116.9 67.1 10.8 204.5 0
Djibouti 9.1 38.7 0.0 0.000 0.1 748 0.64 0.0 9.1 38.7 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Egypt 194.8 2955.2 0.0 -0.115 0.6 839 0.74 2922.6 66.0 32.7 1.3 0.0 0 29.6 2.9 2.4 36.2 0
Equatorial Guinea 16.8 0.0 0.0 -0.005 0.0 566 0.66 0.0 0.0 0.0 7.3 0.0 0 25.6 4.9 0.2 38.0 0
Eritrea 34.8 1.7 0.0 -0.005 0.1 243 0.64 0.0 27.5 1.7 0.0 0.0 0 5.0 0.8 0.0 5.8 0
Gabon 2254 319.0 0.0 -0.043 0.0 2351 0.65 264.9 96.5 54.2 63.+ 325 0 1386.5 3319 7.3 18212 0
Gambia 55.9 19.7 0.0 0.000 0.2 766 0.65 0.0 23.9 19.7 1.3 0.0 0 87.8 28.0 1.7 118.9 0
Ghana 47.1 11.7 0.0 -0.022 0.0 1167 0.73 11.7 0.0 0.0 0.0 0.0 0 67.7 23.5 16.7 107.9 0
Guinea 220.1 3.1 0.0 -0.045 0.0 646 0.65 0.0 15.1 3.1 0.0 0.0 0 118.4 99.1 0.0 217.6 0
Guinea-Bissau 273.8 31.3 0.0 -0.035 12 233 0.65 0.0 94.8 31.3 0.2 0.0 0 45.2 36.3 13 83.0 0
Kenya 105.1 69.3 0.0 -0.018 0.4 620 0.64 0.0 53.2 69.3 12.5 0.0 0 70.1 23.7 0.0 106.3 0
Liberia 38.7 0.0 0.0 -0.015 0.0 825 0.66 0.0 0.0 0.0 4.0 0.0 0 27.6 125 0.0 44.1 0
Libyan Arab
Jamahiriya 139.3 6.1 0.0 -0.061 0.0 3507 0.72 0.0 91.1 6.1 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Madagascar 336.4 29.7 0.0 -0.058 0.7 342 0.61 0.0 148.6 29.7 0.0 0.0 0 14.9 11.7 0.0 26.7 0
Mauritania 156.7 5.2 0.0 -0.029 0.1 303 0.71 0.0 40.6 5.2 0.0 0.0 0 179.8 0.7 4.7 185.2 0
Mauritius 11.2 0.0 0.0 -0.001 0.0 7941 0.60 0.0 5.2 0.0 0.0 0.0 0 524.3 0.0 0.0 524.3 0
Morocco 150.9 118.6 0.0 -0.022 0.6 1946 0.67 0.0 82.6 118.7 6.5 0.0 0 35.8 0.0 15 43.8 0
Mozambique 445.8 232.1 0.0 -0.074 23.5 64 0.59 65.6 211.1 166.4 12.2 0.0 0 44.5 3.2 0.0 59.8 0
Namibia 106.3 0.7 0.9 -0.011 0.2 117 0.58 0.0 70.8 0.7 0.0 0.0 0 166.3 0.0 0.0 166.3 0
Nigeria 298.4 32.6 0.0 -0.116 0.3 893 0.78 0.0 40.2 32.7 1.0 0.0 0 1336.2  307.8 26.0 1671.0 0
Reunion 9.5 1.9 0.0 -0.002 0.0 3203 0.61 0.0 3.3 1.9 0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 5.5 0.0 0.0 -0.002 0.0 861 0.65 0.0 0.0 0.0 0.0 0.0 0 0.6 0.0 0.0 0.6 0
Senegal 134.7 62.9 0.0 -0.020 0.4 1398 0.66 0.0 59.1 62.9 0.1 0.0 0 231.1 61.0 0.0 292.2 0
Seychelles 6.7 0.0 0.0 -0.001 0.0 4470 0.64 0.0 2.2 0.0 0.0 0.0 0 894.5 5.9 0.0 900.4 0
Sierra Leone 133.7 7.7 0.0 -0.027 0.5 373 0.65 0.0 36.2 7.7 0.5 0.0 0 21.6 18.2 1.0 41.3 0
Somalia 337.6 15.0 0.0 -0.056 0.3 244 0.67 0.0 245.3 15.0 6.5 0.0 0 26.0 2.4 0.0 35.0 0
South Africa 340.5 5.7 0.1 -0.009 0.0 3020 0.57 0.0 251.2 5.7 43.8 0.0 0 139.7 21.8 5.9 211.2 0
Sudan 23.6 0.2 0.0 0.000 0.0 369 0.65 0.0 23.6 0.2 0.0 0.0 0 4.6 3.7 0.0 8.2 0
Tanzania, Uni Rep 130.3 130.8 0.0 -0.020 21.7 119 0.66 0.0 51.2 130.8 0.2 0.0 0 15.3 5.1 0.0 20.6 0
Togo 5.6 0.0 0.0 -0.002 0.0 1211 0.78 0.0 0.0 0.0 0.0 0.0 0 325 0.0 5.5 38.0 0
Tunisia 206.7 9.2 0.0 -0.062 0.1 3703 0.71 0.0 119.2 9.2 24 0.0 0 3.6 0.0 0.9 6.8 0
Western Sahara 62.6 0.0 0.0 -0.021 0.0 5 0.66 0.0 3.7 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 4714.8 4983.5 1.1 -0.958 55.1 1318* 0.66** 3264.8 2045.3 1719.0 225.5 32.5 0 6374.2 1294.7 116.3 8106.1 0
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Table A-18. Case 3: Results by country, for the Aigh-range SLR and A1FI socio-economic scenarid?fL00, with adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 42.2 0.0 0.0 0.000 0.09 6132 1.06 0.0 42.2 0.0 5.7 0.0 0 0.5 0.0 0.0 6.2 0
Angola 110.6 163.3 0.0 -0.018 1.00 397 0.97 0.0 60.1 163.3 11.6 0.0 0 49.8 19.1 0.0 80.5 0
Benin 14.8 0.0 0.0 -0.004 0.00 2706 1.04 0.0 0.0 0.0 0.0 0.0 0 367.2 4.0 56.0 427.3 0
Cameroon 200.9 150.4 0.0 -0.041 0.40 2564 1.03 0.0 25.5 150.4 220.3 0.0 0 869.2 395.7 0.0 1485.2 0
Cape Verde 55.9 14.6 0.0 -0.008 0.02 5912 1.01 0.0 30.3 14.7 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 27.4 12.9 0.0 -0.004 0.03 2023 0.94 0.0 14.5 12.9 0.0 0.0 0 0.1 1.6 0.0 1.7 0
Congo 24.9 0.0 0.0 -0.006 0.02 4710 1.01 0.0 17.0 0.0 0.0 0.0 0 14.0 28.0 0.0 42.0 0
Congo, Dem Rep 6.2 0.6 0.0 0.000 0.01 574 1.00 0.0 6.2 0.6 2.8 0.0 0 8.2 5.2 0.0 16.1 0
Cote d'lvoire 98.6 0.0 0.0 -0.037 0.00 4625 1.02 0.0 0.0 0.0 20.1 0.0 0 292.1 136.5 19.5 468.3 0
Djibouti 10.1 0.9 0.0 0.000 0.01 1685 0.99 0.0 10.1 0.9 0.0 0.0 0 0.5 0.3 0.0 0.8 0
Egypt 225.7 59.9 0.0 -0.128 0.65 1355 1.14 0.0 72.2 60.0 1.5 0.0 0 14.9 4.1 1.9 22.3 0
Equatorial Guinea 19.8 0.0 0.0 -0.006 0.00 1230 1.02 0.0 0.0 0.0 16.2 0.0 0 48.5 10.9 0.4 76.0 0
Eritrea 38.3 4.8 0.0 -0.006 0.06 536 0.99 0.0 29.7 4.8 0.0 0.0 0 7.0 1.6 0.0 8.6 0
Gabon 2704 567.3 0.0 -0.071 0.03 4321 1.01 441.6 103.8 125.7 1374 57.1 0 2684.1  719.0 215 3619.2 0
Gambia 73.4 35.2 0.0 -0.009 0.12 1732 1.01 0.0 26.5 35.2 2.8 0.0 0 178.3 60.1 3.4 244.6 0
Ghana 54.7 20.2 0.0 -0.025 0.00 2585 1.12 20.2 0.0 0.0 0.0 0.0 0 166.1 47.7 30.1 243.9 0
Guinea 280.6 7.4 0.0 -0.119 0.01 1483 1.02 0.0 16.5 7.4 0.0 0.0 0 325.0 203.3 0.0 528.3 0
Guinea-Bissau 344.9 65.3 0.0 -0.083 0.38 533 1.01 0.0 103.8 65.4 0.4 0.0 0 121.5 77.9 2.6 202.4 0
Kenya 140.7 44.0 0.0 -0.021 0.12 1504 1.00 0.0 57.3 44.0 30.4 0.0 0 163.1 57.3 0.0 250.9 0
Liberia 45.6 0.0 0.0 -0.017 0.00 1783 1.03 0.0 0.0 0.0 8.3 0.0 0 58.4 254 0.0 92.1 0
Libyan Arab
Jamahiriya 153.7 11.2 0.0 -0.068 0.03 4552 111 0.0 97.6 11.2 0.0 0.0 0 0.0 0.0 0.0 0 0
Madagascar 402.2 72.3 0.0 -0.083 0.45 797 0.95 0.0 165.5 72.3 0.0 0.0 0 37.0 28.5 0.0 65.5 0
Mauritania 201.4 135 0.0 -0.050 0.04 638 1.09 0.0 51.9 13.5 0.0 0.0 0 328.0 1.6 9.4 339.0 0
Mauritius 13.2 0.0 0.1 -0.002 0.00 7941 0.94 0.0 6.1 0.0 0.0 0.0 0 773.3 0.0 0.0 773.3 0
Morocco 186.5 94.5 0.0 -0.023 0.35 3239 1.04 0.0 93.1 94.6 10.7 0.0 0 44.7 0.0 2.2 57.6 0
Mozambique 516.0 383.5 0.0 -0.141 17.20 114 0.92 96.7 230.2 286.6 21.7 0.0 0 69.2 5.5 0.0 96.4 0
Namibia 108.3 14 1.1 -0.018 0.18 185 0.91 0.0 66.2 14 0.0 0.0 0 171.9 0.0 0.0 171.9 0
Nigeria 376.5 85.5 0.0 -0.171 0.33 2001 1.18 0.0 56.1 85.6 1.9 0.0 0 2395.1 6152 46.9 3059.1 0
Reunion 11.1 3.1 0.0 -0.002 0.01 4720 0.94 0.0 3.9 3.1 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 6.5 0.0 0.0 -0.002 0.00 1933 1.02 0.0 0.0 0.0 0.0 0.0 0 0.6 0.0 0.0 0.6 0
Senegal 162.3 82.8 0.0 -0.041 0.23 3121 1.02 0.0 67.0 82.8 0.3 0.0 0 4676  130.1 0.0 598.0 0
Seychelles 8.5 0.0 0.0 -0.002 0.00 4470 0.99 0.0 2.6 0.0 0.0 0.0 0 982.0 11.1 0.0 993.1 0
Sierra Leone 166.6 18.3 0.0 -0.064 0.11 833 1.02 0.0 40.2 18.4 1.0 0.0 0 25.6 33.9 15 62.0 0
Somalia 411.9 36.9 0.0 -0.064 0.17 561 1.03 0.0 274.2 36.9 15.1 0.0 0 46.6 5.4 0.0 67.0 0
South Africa 386.5 2.3 0.1 -0.023 0.03 4852 0.89 0.0 2714 24 71.3 0.0 0 194.3 35.5 8.8 309.9 0
Sudan 25.4 0.6 0.0 0.000 0.03 851 1.01 0.0 25.4 0.6 0.0 0.0 0 4.8 7.2 0.0 12.0 0
Tanzania, Uni Rep 163.7 197.3 0.0 -0.025 12.40 211 1.02 0.0 56.2 197.3 0.3 0.0 0 26.5 9.0 0.0 35.7 0
Togo 6.5 0.0 0.0 -0.002 0.00 2686 1.19 0.0 0.0 0.0 0.0 0.0 0 55.7 0.0 10.2 65.9 0
Tunisia 254.1 -0.1 0.0 -0.074 0.09 6016 1.09 0.0 131.0 0.0 2.3 0.0 0 12 0.0 0.7 4.0 0
Western Sahara 77.2 0.0 0.0 -0.023 0.00 7 1.02 0.0 4.1 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 5723.8 2149.8 1.3 -1.481 34.6 2199* 1.02** 558.5 2258.4 1592.0 582.1 57.1 0 10992.€ 2680.7 215.1 14527.4 0
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Table A-19. Case 4: Results by country, for the Aigh-range SLR and A1FI socio-economic scenard@D00, without adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 3.3 0 0.00 1.9 90 0.019 0.0 0 3.3 0.4 0.0 0 2.0 0.0 0.19 2.6 0
Angola 0 4.5 0 0.00 5.2 5 0.017 2.2 0 2.3 0.2 0.0 0 2.5 0.5 0.00 3.2 0
Benin 0 0.0 0 0.04 0.0 17 0.019 0.0 0 0.0 0.0 0.0 0 4.0 0.0 0.49 4.5 0
Cameroon 0 8.5 0 0.02 10.4 13 0.018 0.0 0 8.5 1.4 0.0 0 5.8 2.7 0.00 9.9 0
Cape Verde 0 0.3 0 0.08 0.3 34 0.018 0.0 0 0.2 0.0 0.0 0 0.1 0.0 0.00 0.1 0
Comoros 0 0.1 0 0.03 0.3 10 0.016 0.0 0 0.1 0.0 0.0 0 0.0 0.0 0.00 0.1 0
Congo 0 0.7 0 0.06 0.7 27 0.018 0.0 0 0.6 0.0 0.0 0 0.0 0.2 0.00 0.3 0
Congo, Dem Rep 0 0.0 0 0.00 0.1 3 0.017 0.0 0 0.0 0.0 0.0 0 0.2 0.0 0.00 0.3 0
Cote d'lvoire 0 0.5 0 0.37 0.0 29 0.018 0.0 0 0.0 0.1 0.0 0 0.9 1.0 0.17 2.2 0
Djibouti 0 0.5 0 0.00 0.5 8 0.017 0.0 0 0.5 0.0 0.0 0 0.0 0.0 0.00 0.0 0
Egypt 0 236.9 0 0.67 19.0 20 0.023 221.5 0 13.0 0.1 0.0 0 7.6 0.1 0.22 8.0 0
Equatorial Guinea 0 0.0 0 0.06 0.0 5 0.018 0.0 0 0.0 0.1 0.0 0 0.5 0.1 0.00 0.7 0
Eritrea 0 0.0 0 0.05 0.8 2 0.018 0.0 0 0.0 0.0 0.0 0 0.1 0.0 0.00 0.1 0
Gabon 0 19.7 0 0.52 2.2 21 0.018 18.1 0 1.0 0.9 0.6 0 25.2 4.7 0.00 314 0
Gambia 0 0.2 0 0.00 3.4 10 0.018 0.0 0 0.2 0.0 0.0 0 1.4 0.4 0.03 1.8 0
Ghana 0 0.8 0 0.24 0.0 15 0.023 0.7 0 0.0 0.0 0.0 0 0.5 0.4 0.29 11 0
Guinea 0 0.1 0 0.13 0.5 7 0.018 0.0 0 0.1 0.0 0.0 0 0.5 1.4 0.00 2.0 0
Guinea-Bissau 0 0.3 0 0.33 6.1 2 0.018 0.0 0 0.3 0.0 0.0 0 0.3 0.5 0.02 0.8 0
Kenya 0 0.8 0 0.20 5.7 6 0.017 0.0 0 0.8 0.1 0.0 0 0.8 0.2 0.00 1.2 0
Liberia 0 0.0 0 0.17 0.0 10 0.018 0.0 0 0.0 0.1 0.0 0 0.4 0.2 0.00 0.6 0
Libyan Arab
Jamahiriya 0 2.1 0 041 0.4 83 0.021 0.0 0 15 0.0 0.0 0 3.3 0.0 0.50 3.8 0
Madagascar 0 0.3 0 0.72 14.4 3 0.017 0.0 0 0.3 0.0 0.0 0 0.1 0.1 0.00 0.3 0
Mauritania 0 0.1 0 0.25 1.0 2 0.022 0.0 0 0.1 0.0 0.0 0 3.6 0.0 0.08 3.7 0
Mauritius 0 0.1 0 0.02 0.0 205 0.016 0.0 0 0.0 0.0 0.0 0 11.5 0.0 0.00 115 0
Morocco 0 12.9 0 0.24 3.0 41 0.018 0.0 0 11.8 0.2 0.0 0 1.8 0.0 0.04 2.0 0
Mozambique 0 11.8 0 0.90 275.2 1 0.016 6.4 0 5.2 0.3 0.0 0 1.7 0.1 0.00 2.1 0
Namibia 0 0.0 0 0.15 0.1 2 0.015 0.0 0 0.0 0.0 0.0 0 8.7 0.0 0.00 8.7 0
Nigeria 0 0.9 0 0.80 9.3 11 0.026 0.0 0 0.4 0.0 0.0 0 28.1 4.9 0.45 334 0
Reunion 0 0.1 0 0.02 0.0 123 0.017 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.00 0.0 0
Sao Tome &
Principe 0 0.0 0 0.02 0.0 10 0.018 0.0 0 0.0 0.0 0.0 0 0.1 0.0 0.00 0.1 0
Senegal 0 1.6 0 0.17 5.2 18 0.018 0.0 0 15 0.0 0.0 0 3.8 0.9 0.00 4.7 0
Seychelles 0 1.2 0 0.02 0.0 156 0.017 0.0 0 1.1 0.0 0.0 0 22.8 0.1 0.00 22.9 0
Sierra Leone 0 0.1 0 0.17 25 4 0.018 0.0 0 0.1 0.0 0.0 0 0.1 0.3 0.02 0.4 0
Somalia 0 0.2 0 0.62 55 1 0.019 0.0 0 0.2 0.1 0.0 0 0.4 0.0 0.00 0.5 0
South Africa 0 18 0 0.11 0.2 81 0.015 0.0 0 1.8 14 0.0 0 6.2 0.7 0.21 8.5 0
Sudan 0 0.0 0 0.00 0.0 4 0.018 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.00 0.0 0
Tanzania, Uni Rep 0 3.2 0 0.24 104.4 3 0.019 0.0 0 3.2 0.0 0.0 0 0.5 0.1 0.00 0.6 0
Togo 0 0.0 0 0.02 0.0 16 0.024 0.0 0 0.0 0.0 0.0 0 0.7 0.0 0.10 0.8 0
Tunisia 0 7.3 0 0.31 1.3 86 0.021 0.0 0 7.1 0.1 0.0 0 15 0.0 0.08 1.6 0
Western Sahara 0 0.0 0 0.23 0.0 0 0.018 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.00 0.0 0
TOTAL for Africa 0 320.9 0 8.39 479.6 27* 0.018** 248.9 0 65.2 5.5 0.6 0 147.7 19.6 2.89 176.5 0

66



11/04/2011

Table A-20. Case 4: Results by country, for the Aigh-range SLR and A1FI socio-economic scenard@D25, without adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 24.4 0.0 0.00 21.7 10 0.15 0.0 0 24.4 15 0.0 0 4.4 0.0 0.5 6.5 0
Angola 0 19.1 5.3 0.08 77.0 0 0.14 4.8 0 13.9 0.7 0.0 0 7.5 1.5 0.0 9.8 0
Benin 0 0.3 0.0 0.08 0.0 2 0.15 0.0 0 0.0 0.0 0.0 0 16.0 0.1 2.0 18.1 0
Cameroon 0 62.1 0.4 0.21 168.0 2 0.15 0.0 0 61.9 5.8 0.0 0 24.6 11.0 0.0 41.5 0
Cape Verde 0 2.3 0.5 0.14 5.7 2 0.14 0.0 0 2.0 0.0 0.0 0 0.3 0.0 0.0 0.2 0
Comoros 0 17.7 13.2 0.06 26.0 0 0.13 0.0 0 0.7 0.0 0.0 0 0.2 0.2 0.0 0.3 0
Congo 0 5.2 0.0 0.11 12.9 3 0.14 0.0 0 5.0 0.0 0.0 0 0.3 1.0 0.0 13 0
Congo, Dem Rep 0 0.0 0.3 0.00 0.5 0 0.14 0.0 0 0.0 0.1 0.0 0 0.8 0.2 0.0 1.1 0
Cote d'lvoire 0 4.7 0.0 0.68 0.0 3 0.14 0.0 0 0.0 0.6 0.0 0 4.5 4.0 0.7 9.8 0
Djibouti 0 3.7 0.2 0.00 8.1 1 0.14 0.0 0 3.6 0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 0 677.6 1.3 1.42 104.3 4 0.17 569.5 0 83.2 0.2 0.0 0 20.3 0.3 0.7 21.6 0
Equatorial Guinea 0 0.0 0.0 0.10 0.0 0 0.14 0.0 0 0.0 0.4 0.0 0 1.8 0.3 0.0 25 0
Eritrea 0 0.3 7.1 0.10 4.3 0 0.14 0.0 0 0.1 0.0 0.0 0 0.3 0.0 0.0 0.4 0
Gabon 0 57.0 0.4 1.07 4.0 3 0.14 45.9 0 5.6 3.6 25 0 99.3 19.3 0.1 124.9 0
Gambia 0 7.8 38.2 0.05 19.2 1 0.14 0.0 0 1.4 0.1 0.0 0 5.7 1.6 0.1 7.5 0
Ghana 0 2.3 0.0 0.39 0.0 1 0.17 1.9 0 0.0 0.0 0.0 0 25 14 1.2 5.1 0
Guinea 0 8.1 54.9 0.66 8.1 0 0.14 0.0 0 0.3 0.0 0.0 0 3.4 5.9 0.0 9.3 0
Guinea-Bissau 0 26.7 43.3 0.83 118.1 0 0.14 0.0 0 24 0.0 0.0 0 14 2.1 0.1 3.6 0
Kenya 0 23.4 14.6 0.38 59.6 1 0.14 0.0 0 6.0 0.6 0.0 0 3.6 1.1 0.0 5.3 0
Liberia 0 0.3 0.0 0.31 0.0 1 0.15 0.0 0 0.0 0.2 0.0 0 1.6 0.8 0.0 2.6 0
Libyan Arab
Jamahiriya 0 18.3 10.2 0.88 2.2 16 0.16 0.0 0 12.7 0.0 0.0 0 9.2 0.0 1.6 10.8 0
Madagascar 0 6.6 24.9 1.26 43.7 0 0.14 0.0 0 1.9 0.0 0.0 0 0.7 0.6 0.0 1.2 0
Mauritania 0 0.8 0.8 0.54 14.4 0 0.17 0.0 0 0.5 0.0 0.0 0 13.7 0.0 0.3 14.1 0
Mauritius 0 1.4 0.0 0.03 0.0 17 0.13 0.0 0 0.0 0.0 0.0 0 45.1 0.0 0.0 45.1 0
Morocco 0 103.2 7.5 0.45 36.2 6 0.15 0.0 0 92.1 0.6 0.0 0 6.1 0.0 0.2 6.9 0
Mozambique 0 57.0 208.0 1.83 879.1 0 0.13 14.4 0 229 1.1 0.0 0 5.0 0.3 0.0 6.3 0
Namibia 0 0.1 17 0.28 0.2 0 0.13 0.0 0 0.1 0.0 0.0 0 25.1 0.0 0.0 25.1 0
Nigeria 0 8.7 24 1.66 149.3 0 0.19 0.0 0 2.9 0.1 0.0 0 104.0 19.6 18 1254 0
Reunion 0 0.6 0.0 0.04 0.5 10 0.13 0.0 0 0.4 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.0 0.0 0.03 0.0 0 0.14 0.0 0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 0 11.6 0.0 0.41 48.8 3 0.14 0.0 0 11.3 0.0 0.0 0 15.3 3.6 0.0 18.8 0
Seychelles 0 12.2 0.0 0.03 0.2 19 0.14 0.0 0 11.4 0.0 0.0 0 113.0 0.4 0.0 113.4 0
Sierra Leone 0 8.3 55.3 0.48 27.2 0 0.14 0.0 0 0.4 0.0 0.0 0 0.6 1.2 0.1 19 0
Somalia 0 3.0 5.9 1.05 69.3 0 0.15 0.0 0 1.3 0.3 0.0 0 1.8 0.1 0.0 2.3 0
South Africa 0 125 0.4 0.25 1.6 18 0.12 0.0 0 11.3 4.4 0.0 0 18.1 2.1 0.7 25.3 0
Sudan 0 0.0 0.7 0.00 0.1 0 0.15 0.0 0 0.0 0.0 0.0 0 0.1 0.2 0.0 0.3 0
Tanzania, Uni Rep 0 35.8 121.1 0.43 1462.5 0 0.15 0.0 0 16.3 0.0 0.0 0 14 0.5 0.0 19 0
Togo 0 0.1 0.0 0.04 0.0 1 0.18 0.0 0 0.0 0.0 0.0 0 2.7 0.0 0.4 3.1 0
Tunisia 0 56.7 0.0 0.78 9.4 20 0.16 0.0 0 54.0 0.4 0.0 0 4.0 0.0 0.3 4.7 0
Western Sahara 0 0.0 0.1 0.42 0.0 0 0.15 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0
TOTAL for Africa 0 1280.C 618.4 17.56 3382.2 4% 0.15** 636.5 0 450.0 20.7 25 0 564.6 79.4 10.8 678.2 0
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Table A-21. Case 4: Results by country, for the Aigh-range SLR and A1FI socio-economic scenarid@2D30, without adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 375 0.0 0.00 35.1 6 0.19 0.0 0 375 2.0 0.0 0 5.2 0.0 0.7 7.9 0
Angola 0 32.8 47.0 0.10 90.2 0 0.17 5.7 0 19.5 1.0 0.0 0 9.7 1.9 0.0 12.7 0
Benin 0 0.4 0.0 0.08 0.0 1 0.18 0.0 0 0.0 0.0 0.0 0 22.1 0.2 2.8 25.0 0
Cameroon 0 229.0 224.0 0.25 262.5 1 0.18 0.0 0 91.0 8.2 0.0 0 34.9 15.5 0.0 58.6 0
Cape Verde 0 20.6 35.4 0.14 11.9 1 0.18 0.0 0 3.2 0.0 0.0 0 0.3 0.0 0.0 0.3 0
Comoros 0 1.3 0.0 0.06 279 0 0.16 0.0 0 1.0 0.0 0.0 0 0.2 0.2 0.0 0.5 0
Congo 0 7.6 0.0 0.11 13.6 2 0.17 0.0 0 7.4 0.0 0.0 0 0.6 14 0.0 2.0 0
Congo, Dem Rep 0 0.0 0.3 0.00 0.6 0 0.17 0.0 0 0.0 0.1 0.0 0 1.1 0.2 0.0 15 0
Cote d'lvoire 0 6.9 0.0 0.68 0.0 2 0.18 0.0 0 0.0 0.8 0.0 0 6.7 5.6 1.0 14.1 0
Djibouti 0 5.3 0.2 0.00 8.8 1 0.17 0.0 0 5.3 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Egypt 0 893.6 47.2 1.48 149.7 3 0.21 696.1 0 124.8 0.3 0.0 0 23.6 0.4 0.9 25.2 0
Equatorial Guinea 0 0.0 0.0 0.11 0.0 0 0.18 0.0 0 0.0 0.6 0.0 0 25 0.4 0.0 35 0
Eritrea 0 0.2 2.4 0.10 4.7 0 0.18 0.0 0 0.1 0.0 0.0 0 0.5 0.1 0.0 0.5 0
Gabon 0 288.2 790.3 1.10 21.1 1 0.18 56.5 0 9.4 5.1 35 0 138.2 27.2 0.2 174.2 0
Gambia 0 19.4 49.7 0.06 38.9 0 0.18 0.0 0 2.1 0.1 0.0 0 7.9 2.3 0.2 10.5 0
Ghana 0 3.0 0.0 0.40 0.0 0 0.21 2.3 0 0.0 0.0 0.0 0 3.7 2.0 1.6 74 0
Guinea 0 0.9 0.4 0.77 8.8 0 0.18 0.0 0 0.5 0.0 0.0 0 5.3 8.3 0.0 13.6 0
Guinea-Bissau 0 11.7 27.0 0.89 138.7 0 0.18 0.0 0 3.6 0.0 0.0 0 2.1 3.0 0.1 5.2 0
Kenya 0 32.8 89.7 0.38 85.9 1 0.17 0.0 0 9.0 0.8 0.0 0 5.1 1.6 0.0 7.6 0
Liberia 0 0.4 0.0 0.32 0.0 0 0.18 0.0 0 0.0 0.3 0.0 0 2.3 11 0.0 3.6 0
Libyan Arab
Jamahiriya 0 34.5 36.6 0.91 3.1 11 0.20 0.0 0 18.5 0.0 0.0 0 11.5 0.0 2.0 13.6 0
Madagascar 0 32.3 80.7 1.27 87.0 0 0.17 0.0 0 3.1 0.0 0.0 0 1.0 0.8 0.0 1.8 0
Mauritania 0 11 0.7 0.57 15.7 0 0.20 0.0 0 0.7 0.0 0.0 0 19.0 0.1 0.4 19.5 0
Mauritius 0 2.1 0.0 0.03 0.0 9 0.16 0.0 0 0.0 0.0 0.0 0 60.9 0.0 0.0 60.9 0
Morocco 0 146.4 0.2 0.45 47.8 3 0.18 0.0 0 133.0 0.8 0.0 0 7.9 0.0 0.2 9.0 0
Mozambique 0 76.2 206.5 1.89 1056.0 0 0.16 17.3 0 32.1 1.4 0.0 0 6.6 0.4 0.0 8.4 0
Namibia 0 0.1 17 0.28 0.3 0 0.15 0.0 0 0.1 0.0 0.0 0 32.3 0.0 0.0 32.3 0
Nigeria 0 12.8 17 1.75 162.5 0 0.23 0.0 0 4.4 0.1 0.0 0 1424 27.4 25 172.4 0
Reunion 0 0.9 0.0 0.04 0.5 5 0.16 0.0 0 0.5 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.0 0.0 0.03 0.0 0 0.18 0.0 0 0.0 0.0 0.0 0 0.2 0.0 0.0 0.2 0
Senegal 0 77.9 107.8 0.44 93.3 2 0.18 0.0 0 17.3 0.0 0.0 0 21.3 5.0 0.0 26.4 0
Seychelles 0 18.0 0.0 0.03 0.3 11 0.17 0.0 0 16.7 0.0 0.0 0 155.0 0.6 0.0 155.6 0
Sierra Leone 0 13 34 0.53 304 0 0.18 0.0 0 0.7 0.0 0.0 0 1.0 1.6 0.1 2.8 0
Somalia 0 4.7 4.5 1.06 77.4 0 0.18 0.0 0 1.9 0.5 0.0 0 2.6 0.2 0.0 3.2 0
South Africa 0 19.7 0.4 0.27 2.7 13 0.15 0.0 0 17.6 5.9 0.0 0 23.6 2.9 0.9 33.2 0
Sudan 0 0.0 0.7 0.00 0.2 0 0.18 0.0 0 0.0 0.0 0.0 0 0.1 0.3 0.0 0.4 0
Tanzania, Uni Rep 0 394 69.9 0.44 1619.5 0 0.18 0.0 0 22.8 0.0 0.0 0 1.9 0.6 0.0 2.6 0
Togo 0 0.1 0.0 0.04 0.0 0 0.23 0.0 0 0.0 0.0 0.0 0 3.7 0.0 0.6 4.3 0
Tunisia 0 81.9 0.0 0.82 13.8 14 0.20 0.0 0 78.0 0.6 0.0 0 5.0 0.0 0.3 5.9 0
Western Sahara 0 0.0 0.0 0.43 0.0 0 0.18 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0
TOTAL for Africa 0 2141.2 1828.5 18.31 4108.9 3* 0.18** 777.9 0 661.7 28.6 3.5 0 768.0 111.3 14.5 926.4 0
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Table A-22. Case 4: Results by country, for the Aigh-range SLR and A1FI socio-economic scenard@D50, without adaptation

Parameters
Protection  Relative sea- Monetary Monetary Monetary Total
Total Total costs Land Net land People level (* - level change Monetary value- value-high value-low Monetary Monetary wetland Wetland

costs of of residual loss loss actually averaged over (since 1995) Salinisation Sea dike Sea flood value-coastal freshwater unvegetateunvegetated value- value- monetarynourishmer
Locations adaptation damage (submergence) (erosion) flooded coastal length) (** - average) costs costs costs forest marsh  d wetland wetland mangrove saltmarsh value costs

(millions (millions (millions (millions (millions (millions  (millions  (millions  (millions (millions (millions (millions

US$/yr) US$/yr) (km”~2/yr) (km™2/yr)  (thousands/yr) (year) (m) US$/yr) US$/yr) US$/yr) (millions US$) US$) US$) US$) USs$) US$) US$) US$/yr)
Algeria 0 857.8 13.7 0.00 3214 0.2 0.37 0.0 0 183.5 34 0.0 0 3.9 0.0 0.0 7.3 0
Angola 0 98.0 3.7 0.18 915.3 0.0 0.34 0.0 0 79.9 2.9 0.0 0 25.6 5.6 0.0 34.1 0
Benin 0 2.7 0.0 0.12 0.0 0.0 0.36 0.0 0 0.0 0.0 0.0 0 75.7 0.6 9.7 86.0 0
Cameroon 0 714.9 125.7 0.48 2133.0 0.0 0.36 0.0 0 442.3 30.8 0.0 0 132.4 57.9 0.0 221.1 0
Cape Verde 0 45.5 3.8 0.21 58.3 0.0 0.35 0.0 0 17.8 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Comoros 0 6.0 0.0 0.09 33.7 0.0 0.32 0.0 0 4.2 0.0 0.0 0 0.5 0.7 0.0 1.2 0
Congo 0 56.8 2.7 0.16 148.1 0.0 0.35 0.0 0 38.1 0.0 0.0 0 4.0 4.8 0.0 8.8 0
Congo, Dem Rep 0 0.3 0.4 0.00 1.3 0.0 0.35 0.0 0 0.1 0.5 0.0 0 35 0.9 0.0 4.9 0
Cote d'lvoire 0 43.5 0.0 1.02 0.0 0.1 0.36 0.0 0 0.0 2.9 0.0 0 29.4 20.4 3.5 56.1 0
Djibouti 0 243.7 0.5 0.00 92.9 0.0 0.34 0.0 0 26.8 0.0 0.0 0 0.0 0.1 0.0 0.1 0
Egypt 0 5088.4 80.9 2.00 11954 0.4 0.41 1507.0 0 635.7 0.8 0.0 0 36.3 1.3 2.0 40.3 0
Equatorial Guinea 0 0.2 0.0 0.16 0.0 0.0 0.36 0.0 0 0.0 2.1 0.0 0 8.7 14 0.1 12.3 0
Eritrea 0 1.2 4.1 0.14 6.8 0.0 0.35 0.0 0 0.5 0.0 0.0 0 1.8 0.2 0.0 1.9 0
Gabon 0 225.8 4.3 1.72 26.1 0.1 0.35 124.2 0 40.1 19.1 12.2 0 488.8  101.7 1.2 623.0 0
Gambia 0 35.0 8.4 0.12 94.3 0.0 0.35 0.0 0 11.0 0.4 0.0 0 29.0 8.6 0.6 38.6 0
Ghana 0 9.3 0.0 0.56 0.0 0.0 041 5.3 0 0.0 0.0 0.0 0 16.6 7.4 5.5 29.5 0
Guinea 0 5.2 0.6 1.30 10.9 0.0 0.36 0.0 0 2.1 0.0 0.0 0 26.6 30.2 0.0 56.7 0
Guinea-Bissau 0 27.9 7.9 1.45 180.3 0.0 0.35 0.0 0 16.0 0.1 0.0 0 9.6 11.2 0.5 21.3 0
Kenya 0 311.9 19.5 0.57 306.7 0.0 0.35 0.0 0 45.8 3.4 0.0 0 19.8 6.4 0.0 29.6 0
Liberia 0 2.7 0.0 0.47 0.0 0.0 0.36 0.0 0 0.0 1.2 0.0 0 8.3 3.8 0.0 13.3 0
Libyan Arab
Jamahiriya 0 337.6 25.0 1.28 22.4 1.2 0.40 0.0 0 97.3 0.0 0.0 0 2.3 0.0 34 5.7 0
Madagascar 0 25.2 15.6 1.84 149.5 0.0 0.33 0.0 0 15.1 0.0 0.0 0 3.9 3.2 0.0 7.0 0
Mauritania 0 5.9 2.0 0.87 21.1 0.0 0.39 0.0 0 3.1 0.0 0.0 0 65.8 0.2 1.6 67.6 0
Mauritius 0 14.5 0.0 0.05 0.0 0.0 0.33 0.0 0 0.0 0.0 0.0 0 190.5 0.0 0.0 190.5 0
Morocco 0 1727.8 80.4 0.67 1764.9 0.1 0.36 0.0 0 744.1 2.8 0.0 0 20.4 0.0 0.7 23.9 0
Mozambique 0 699.8 38.8 291 4691.0 0.0 0.32 34.6 0 125.2 4.5 0.0 0 18.6 1.2 0.0 24.3 0
Namibia 0 19 4.2 0.43 0.8 0.0 0.31 0.0 0 0.3 0.0 0.0 0 83.6 0.0 0.0 83.6 0
Nigeria 0 81.1 4.1 2.55 2134 0.0 0.44 0.0 0 19.8 0.3 0.0 0 476.8 98.8 8.6 584.5 0
Reunion 0 5.7 0.1 0.06 4.6 0.0 0.33 0.0 0 1.9 0.0 0.0 0 0.0 0.0 0.0 0.0 0
Sao Tome &
Principe 0 0.2 0.0 0.05 0.0 0.0 0.36 0.0 0 0.0 0.0 0.0 0 0.4 0.0 0.0 0.4 0
Senegal 0 154.4 8.9 0.71 522.8 0.0 0.36 0.0 0 89.1 0.0 0.0 0 76.7 18.8 0.0 95.6 0
Seychelles 0 1796.0 0.0 0.04 2.8 0.5 0.34 0.0 0 83.7 0.0 0.0 0 443