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Our vulnerable coasts

> Coastall erosion
> Inundation of low: lying coasts

> Degradation of coastal ecosystems:
mangroves, coral reefs (El Nino 1998 coral
bleaching)

> Overexploitation ofi natural resources

> Salinisation of land, surface and ground
Waters

> lropicall cyclones
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Sandy coast of Mauritania

Photo Hellio Van Ingen/FIBA
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Erosion
naturelle/humail
ne
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IHighly variable coastal evolution rates
(Senegal case)

Saint-Louis - 3,3 a+ 0,6 m/an

Y off -3, 7a+0,9m/an

Falaises de Dakar -04 a-14m/an

Rufisgue -3,86a+1,3m/an

Joal -91a+85m/an

Sangoemar - 137 mi/an

PlanCoast, Berlin, 21 november
20J0)7/




Slow: but destructive erosion

Rufisque
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Langue de
Barbarie

Saint Louis island
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Man induced erosion : the « breach » in the langue de Barbarie sand spit
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Le cas du port de Nouakchott (Mauritanie)

Photo: Ould ElImoustapha, 2000
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Entre 1980 et 1998, recul de 25 g9g7ar an (Ould Elmoustapha, 2000)




Risks of Inundation

Nouakchott: Mauritania

From the Rapport sur
les risques d’'inondation
de la zone littorale de
Nouakchott
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Saint-Louis quays closed to be overflooded

(photo Diop I.)

PN
8 Ty

: S LC LR A A EEAT A AR S R A AT A B LA | .

2001




Cimetary of Guet Ndar
(photo Diop, I.)
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Coastal ecosystems

ibution of Coral, Mangrove and Seagrass Diversity
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MANGROVE ESTUARIES

A special ecosystem playing a number of functions
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MANGROVE ESTUARIES
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But a degraded ecosystem transformed 1n tans
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Overexploitation of natural resources
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The importance of our coastal
Zones and seas

> I'he place ol a number of very productive
ecosystems (mangroves, coral reefs, etc.)

> In some cases, presence of Important non
renewable materials (sand, oilland gas, )

» Concentration of populations

> A number oft economic activities or
Infrastructures stricty dependent on this
envirenment (fisheries, tourism, harbour,
ete.)
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Mangroves: a key habitat for numerous species
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Salt exploitation
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Oyster ecploitation

Hellio, Van Ingen, 2005
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Population density
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Benefits from Marine and Coastal Ecosystems and Activities

Coastal tourism

The vaiume of global
tounst amvals increasad
more than 20 times
betwaen 1950 and 1995,

tounsm ha word's
fasiost-growing indust
The presem number
tounsts is & ed 1o
doublo by 2010 -

prisyny
o and Asia-

Paoficregions, where
much of the mcustry is
concentrated in coastal
areas.

$ 161 billion

Trade and shipping

Sinco fie 19605, tho
annual vaiume of shipping
and seaborne trade has
nsan safold, 1o more han
5 bilion tonnes of od, dry
bulk goods and cthor
cargo. In 1995, theca weee
27000 freighters over
1,000 teenes in operation
Industnal countries
account $or 50% of the
wﬂq‘:‘loadod - and 75%
unloaded.

$ 155 billion

Offshore oil and gas

Since gascling was frst
used in Califomia a
3' ago Ihe oil nnd

écyrocketed o meet
soaring onergy demands
Today about cf the
world s ol and nasral gas
comos from clfshore
driling installatons in e
Middo East, 1ho United
Stanes, Latn America, and
the North Sea.

$ 132 billion

Fisheries

Botwoon 1950 and 1997,
glodal §sh production from
capiure and culture

grew from 20
milion tonnes to 122
mikon onnes, with the per
capita supply doubling
fwm 8kgto 15 kg. Ovet
200 milion po?o
fishing for feir velhoods
with mere than 80% of all
fish (vy value) sold in
ndusnal countries.

$ 80 billion

Estimated Mean Value of Marine Biomes
4q03 8000 12000 16000 20000 24000 US dolars per hectare per yeor
Estuarnes : . . . x i
Seagrassialgal beds
Mangrovetidal marshos
Coed reefs
Coningntal shelves
Cpan ocean

Sauroe Arne Paz McGinn, The Health of Ocadns 'Waldaaich papee 145 Worldeatch Insttute, 1959, Wastington OC (wwa warldwatch otg) | Costanza. R el &, The Value of Mhe Wodd 5
Ecosysom Seevices and Natual Capdal Ecclogaal Econamics, 1958
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Fisheries: an important economic activity
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The Joal quay




Tourism Saly

Photo CSE, 2003
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Climate change and sea level rise

> lide gauges have registered a 1 to 2 mm sea
level rise per year during the 20" century

> Recent satellite data indicate a sligth acceleration

of this rate (3 mm per year) |

> The last IPCC report predict a sea level rise (only
due to climate change) comprised between 9 and

86 cmi by 2100 (5 te 32 cmi by 2050), that's mean
a 0.09te 6.6 mm/yr anadl armean value ofi 46 cm

[ ]
| i
PlanCoast, Berlin, 21 november
20J0)7/




Global sea level rise observed by Topex/Poseidon

(1993-1999)
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Sea level rise according to the 3rd IPCC report (2001)

Global average sea level rise (1990 - 2100)

Sea lovel rise (metres) for the six SRES Scenarios
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Climate change and sea level rise

> Recent studies seem to indicate that this
rise could be more important

» Melting of the antarctic ice cap: thinning of the
western part while the eastern part is still
thickening

o Rapid melting of the arctic ice cap
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Climate change and sea leve

What Causes the Sea Level to Change?

Terrestrial waler storage,

extraction of groundwater,
:‘h::,?'g';gs?:‘ :ﬁn’ogd Surface and deep ocean
seepage into aqu'ilers circulation changes, and storm surges

Exchange of water
stored on land as
glaciers and icecaps
Warming ocean causes wilh ocean water
the waler to expand \

|

Subsidence in river
delta regions,
land movements, and
tectonic displacements

v
> Y.

Components of Mean Sea Level Rise

Metres for,tie Scenario A1F1 The A1 scenario family describes a future of rapid economic

06+ growth, a global population that peaks in the middle of the 21st

i century and then declines, and the rapid introduction of new and

0.4+ 2100 more efficient technologies. The major underlying themes are

convergence among regions, capacity-building, and increased

2100 o cultural and social interaction, with a substantial reduction in regional

) an S 2050 ol e differences in per capita incomes. The A1 scenario family develops

a — - - into three groups with alternative directions of technological change

Total Greenland Glaciers i ‘ according to their energy systems: fossil intensive (A1FI), non-fossil
energy sources (A1T), or a balance of both (A1B})

260

Source Dava Gnggs, n Oimate Change 2001, Synthass fepo Alon of workng groups 1 1t and 1l to the Thied Assessment Repoct of the Intergovemmental Panel o
Cimate Change. Camixigge Universty Prass, 2001




A case study: Senegal

> Define and quantify iImpacts of climate
change on two coastall zones

> Define their vulnerability

> |ldentify and quantity adaptation options
> Multidisciplinary team (9)

> Based oni the IPCC methodology.

> Realized in 2000-2004
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Presqu’ile du Cap
Vert

Pointe des Altadils

0 5 10 Kilometers %%
e———

.(ene puéd

Z.ones vulnérables avec un niveau minimum d’inondation en 2100
(2 m) 3.5% de la zone totale étudiée
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Impacts on ecosystems
TThe niayes

> On the basis of analysis of niayes evolution under
drougth (old inventories since 1940 and field
measures)

> Limited changes If sea level rise doesn't go beyond
o0 cm

> Beyond, development of halophiles species and
regression ol hydrophiles ones

> Important role of salinity
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TThe niayes

Interdune lows

Guinean relict
vegetation

Outcroping
groundwater

Market gardening

sember




Aquifer at the head of
the Cap Vert peninsula

FEFLOW model

Isovalues of dissolved
salts (mg.l1)

A: now

B: with a 0.5 m sea level
rise

Values > 15,000 mg.I1

1000 mg.lI-1 isovalue
PlanCoast, Be
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Halieutic resources

> Expert judgment

> Will be affected by:

» Modifications ofi coastal habitats (erosion,
salinisation) which are breeding sites

» Weakening of upwellings: pelagic species and
groupers migration

o SEa Water warming: Impacts on the presence of
tuna (lenger) and apparition ol Species not
appreciated (balistes)
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Quantified impacts

Cap Vert Saloum
(1597 km?) (4309 km?)

Land losses
-lnundation 57 — 398 km? 1,690 — 2,911 km?
- Erosion 1.7 — 2.3 km? 0.5 — 2.3 km?

Population at risk (by. 730 249 to 847191 to
2100) 4 787 828 11 807 410

Economic value at risk
(with a 3% DR) 5 - 34 billion $ 4.6 - 64 billion $

These values correspond to minimum and maximum inundation levels by 2100.
For coastal erosion, the sea level rise considered was 49 cm by 2100
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Adapiation strategies

> ldentification of adaptation strategies
o Retreat and displacement ofi populations

o Protection of coastal zones
Beach nourishment
Sea dykes
Dune afforestation

> Evaluation of these strategies

o Only options Tor which experience and data were
available were considered: sea dykes and
afiorestation

o (Costs evaluation and use of discount rates
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Evaluation of protection costs

Cap Vert Saloum
(1597 km?) (4309 km?)

Economic value at risk
(with a 3% DR) 5 - 34 milliards $ 4.6 - 64 milliards $

Coastal length to be 14-31 km 400-418 km
protected

Protection| costs (3% 0.005 — 0.03 M$ 0.067 — 0.068 M$
DR) 3 — 19% PIB 43 — 43.6% GDP

These values correspond to minimum and maximum inundation levels and a 49

cm of sea level rise by 2108anCoast, Berlin, 21 november
20)0)r/




Adapiation strategies

> Analysis of protection options

o I'he cost of protection options is much|lower than
economic value of threatened areas

o Butin the Cap Vert peninsula protection works could
impede fishing activities (mainly landings)

o In the Saloum estuary, sea dykes could prevent any
adaptation of the mangroves

o Protection measures should be considered in a more
globallframework off integrated coastal zone
management
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Impacts of climate change in

African coastal countries

> Limited land losses but
> Populations at risk important

> Economic value at risk ( 5 to 600% of the GDP)
>

Cong | C. Ivo [ Djib

Lands nd. | 2146 | 1495 | 14,4
(km?)

Pop 1030 1176 | 2500 68,6
(x1000)

Econ V Z10]0) n.d. 02407 n.d.
Million$

Current 218 3544 | 10225

GDP PlanCoast, Berl{n, 21 nove
Z0) 0/




Adaptation costs in Africa

> Considered options are limited _ limited expertise and data

> Costs are important but lower than economic value at risk
>

V. Eco
Million$

Codlts
protect

PNB
actuel
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50 YEARS LAND USE STRATEGY

BUFFER MECHANISMS

Restrictive Zoning Projet
Reserves and Public Access Strategy Eurosion
Setback

20 YEARS

PLANNING TECHNIQUES
Planned Retreat
Transferable Development Rights
Temporary Occupation

10 YEARS

DECREASING TIMEFRAME

INTERIM MANAGEMENT MEASURES
5 YEARS (Structural Options)
DO NOTHING




The concrete wall in Diokoul

e :‘ _ b
2.00

ECHELLE : 1/50 300

Structure design

10 years after!
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Problems

Failure of the concrete wall in August 2004
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Conclusions

> Climate change andi seailevel rise is a real threat for all
African coastal zones

> Adaptation options are available but
> Should be integrated into ICZM

o [0 avoid maladaptation
o [lOInvest wisely
o |0 take into consideration all stakeholders

> Initiatives difficult to be developed

o Formal engagement ol gevernments (Mapute and Cape Town
declarations) but conflicts of interests, competence

o lLack of information
o Regional initiatives, (PRCIVI)
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Protected marine areas
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Photo Hellio Van Ingen/FIBA
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Engaged men and women
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Engaged men and women and
children!!
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