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= Riskidentification and assessment™ ——=
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-~ — What is hazard exposure?; What are economic and social losses?;
Where.is concentrated risk?

= Risk mitigation :

— What structural and non structural methods can be used to mitigate
physical damage?; what are intervention priorities considering risks to
lives and need for emergency facilities?; How best can the be financed

ﬂ'sustained? B ——
mrgency preparedness

— Is country prepared to respond organizationally and technically to
situation?; Functioning of existing conditions under stress?; How well are
aid institutions integrated into emergency response systems?
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"—'—'"Vmc‘ﬁ_fun ry’s“ﬁﬁan‘f:iﬁl ‘capacity to absorb catastrophlc events?; How will
... funding gaps be addressed?
e

= |nstitutional capacity building

— What is the country’s capacity to manage emergencies at different levels
of government? Are both institutional framework and coordination
mechanisms in place to allow for strategic decision making?

ideration has to be given to the investment decision process to -.q
ie technic and economic ¢ jon| are incorporated
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Hazard Risk Management Eramework

ENONIESES
- — Emergency prepar
- —lnstitutional.capacity building
— Risk mitigation investments
— Catastrophe risk financing

= Emergency preparedness
mergency response planning

& exercises i

DIIC aWaENESS
—Trechnical emergency response capacity

— Communication and information response
management systems
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= mmumty—partic pation
:*‘aL—eglsIatwe_framework
— Training education and knowledge sharing
— International cooperation

= Risk mitigation investments

mrning a itoring, syst L —
ng and land use: planning

— Hazard specific risk mitigation




Barbados application ofi IPCC
recorrrrendeatons

-~ % Barbados has accepted that climate change is a reality Wi
have significant impact on it as a SIDS. The policy responses
focus on, practical shoreline management options which have
application within a wider context than just disaster mitigation.

*» Within the small island context, the prime policy. has to be on land
preservation and protection.

iven, Barbados’ small size and the level of development alongits;
ward coastllne the generic guiding gement optionthasy

-ﬂ@!ﬂﬂwa@ result some modified
has to be applled to the IPCC guidelines to capture
the small island situation.




= Do Nothing

— The “do nothing” concept & ' UIrSE 'saroach is
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~Maintain.(Hard Options)

— In order to maintain the coastline the use of hard engineering options is
accepted (e.g. revetments, seawalls, groyne fields, gabions, piles, and
breakwaters (surface piercing and submerged). These structures have
been used with varying degrees of success.

= Control (Soft Options)

q@ soft options currently applied within the existing|fliamewonkii
the umeug@p S; 2) the use of vegetative
g S 10 aid in blufi face stablllzatlon, and 3) the
enforcement of coastal related legislation specifically for the use of

building setbacks, the protection of some vegetation species and the
prevention beach sand mining.




= Advance the Line
— The areaiis enhancedi either by bullding pretective; structures
C

aricd oeriorrning leind reclarrzatorn arid 1 fillirig to elgveiieg i
tnrealisnec cifge), ordfleresise (e size af ggeion clfgels 9y

) L —
"~

—beaeh neurnishment throtghitherelevationroitherbeach profile
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~ torcounter the effects of erosion.

=.In.some Iinstances, structures are required in combination
with the nourishment to “anchor” the sand in the nourished
area.

= Retreat/Abandon/Relocation

— |f the land parcel is large enough some property owners can relocate
threatened infrastructure to other locations on the property. Generally,
this is not a suitable scenario for the coastline given the level of

ﬂe\/elopment. _

- ihe other optionsiofiabandenment, or relocationiare options not normally™
nsidere 2dr oy property'ewners as viable alternatives —

e level of'financial investment placed on the coast.

N.B. The main course of action normally taken is property protection, using
hard coastal engineering structures. It s only when the site is highly
threatened that government will initiate relocation schemes.



Role of National Actors
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... = Coastal Zone Management Unit — Oceanographic assessment, coastal
- ~ research, coastal vulnerability assessment, engineering, coastal
development control and education.

— Town and Country Development Planning Office — Development
approvals, control and compliance within the coastal zone management
area.

— Fisheries Division — Management of commercial and sport fisheries.

— Barbados Coast Guard — Enforcement of regulations, public assistance
and control.

yal Barbados Police Force — Enforcement of regulatlons public |
sistance and control. e —

W@epamﬂeﬂ%ﬁcement of pollution

: pment control

— Ministry of International Transport (including Harbour Master’s
Office) — Operation of Harbours, Terminals, Marinas, safety and
pollution in territorial waters.
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CERO
RBPF (Levels 1 & 2)
Enforcement / Order Local Response BDF
Enforcement / Order
—
TCDPO czmu
Development & Enforcement Development & Policy

Barbados
Building
Standards

Where Indicates existing communication arrangements
Indicates new communication arrangement to be established
Indicates assistance required in managing the disaster response



Barbados Model for C astal Erosion
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“Pre even

- —Monitoring. of priority beaches for reference change

— Designing protection structures for specific return
period events (e.g. design for 1:50 storm; inclusion
of a freeboard of 0.5m to compensate for water

level fluctuations; and engineering design has to
allow for a reasonable component of increased sea

‘?rvel using IPCC predictions, for region or local
ojection ey.become available).
oring'wave climate (internet)te estimate (1)
how soon the event will arrive and (2) length of time
the event will affect the island




= Post event
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= Performing beach profiles and reef assessments at select
~ lecatiens around. the island

— Detailed' documentation of observed damage (measurements
photographs/video and descriptions of shoreline damage) at the beaches
and beach front properties along the coastline. An equivalent evaluation
is also prepared for the marine environment; Post-monitoring of
significantly eroded beaches to determine rates of recovery or non-

recovery.
= Report preparation on shoreline damage (on and off shore).

¢astal structures mamtenance/mspectlons
TSS——
= Respond to REr request—’fm!:ﬁ‘t'e ViSits and advice on

ptionsTior repair to the property. or. its: protective

structure

= Public education and outreach information dissemination on
event, damage caused and current action being taken



|dentified Best Practices
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= Use of coastal setbacks for cliffs and beaches

= Classification of beaches and cliffs based on erosion
vulnerability: (ongoing)

= Regular monitoring
— beaches (quarterly), reefs (bleaching — annually;, reef health
every 5 yrs); post event recovery
= Setting coastal engineering designistandards to
unt for-sea level rise and increased “high energy.

{s”
ng buyn” from developers/property owners

regarding the increased need for coastal engineering
modeling
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Remaining gaps, heeds, concerns

1 Og EIJJJJ‘HOIJJ clzitzl collacilor)
7 Oreanographicaatansicoliecied montlySionmiaisenestoinearsnone: .
—-—:—wave*recorders—deployed along the west and'southcoasts: Thisrassists
n the establishment of wave climates at specific locations and prowdes
S—) crltlcal data on wave statistics during periods of unusual wave activity
. e.g. tropical cyclones and swell events.

» Gaps/Concerns: Not the entire island is covered; need for
training in data interpretation and wave and current modeling; .

= Sea level rise and storm surge impacts
» Sea level rise and sea flooding both pose substantial threats to our

ﬁastal infrastructure (buildings and roads). —

e —
neMurge modeling and sea level rise

cts on the coast need to be identified and mapped. Coastal
vulnerability assessments need to be performed to incorporate
socio-economic considerations.




= Coastal Hazard Mapping

» Coastalana DO clZaIIENINE PININENSEIICHIIO S SV SISOV OINIIAUG

relating to ine sociogcorniornic, envirorimnerntzal znd rneicorologiceal
~ coplelifiegisligleglelietEielie gretiepittee)iglgmionlegaltialacziiogisilgEElg]e

= {0 particular types of impacts. With regard to natural disasters, hazard:
mapping needs torinvelve the identification of communities, industries
~andisenviees-at-risk of inundation during periods of abnormal sea swells

or storm surges (i.e. tropical storm or hurricane conditions).

Gaps/concerns: Many of the buildings along the west
and south coasts designated as storm shelters are
surrounded by the zones of potential inundation. This
has a high potential for severe disruption to residential

o (Iocal and tourism), industrial and.commercialientitiesy

\asithelpotential for 10ss of life.

No well defined hazard maps exist for Barbados.

Capacity building at the institutional level required.

Coastal vulnerability assessments needed.




Onaoing activit

1 Deavelogmsnt of erosion s itiefeition sireiac)y
= Development of coastal erosion managementplan
= Need to. iImplement coastal vulnerability assessments

and associated hazard mapping

= Trend and impact analyses.

— To identify areas which are particularly vulnerable te natural
disasters as well as other impacts and assist in priority
setting for corrective action

ﬁz)'provide coastal area assessmegﬁ to assistiinisustainable:

Wﬂaﬁd
="rraining/capacity building required in areas of vulnerability

assessment, hazard mapping, oceanographic data
Interpretation and assessment
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