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ACRONYMS
AAR After Action Report
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CDRT Community Disaster Reduction Team
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EOC Emergency Operations Center
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NGO Non-Government Organisation
ODPEM Office of Disaster Preparedness and Emergency Management
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GLOSSARY

Adaptation

Adaptive Capacity

All Clear

Climate

Climate Change

Climate Variability

Disaster

Disaster Risk
Reduction

The process of adjustment to actual or expected climate and its effects. In human sy
adaptation seeks to moderate harm or exploit beneficial opportunities. In natural syst
human intervention may facilitate adjustment to expected climate and ffisots.

The ability of systems, institutions, humans, and other organisms to adjust to pote
damage, to take advantage of opportunities, or to respond to consequences.

An All Clear is a statement issued by the pertirerthority when a threat has passed. Tt
All Clear, for a Hurricangis when the storm has passed and the associated strong img
from winds and rains will no longer affect the country/community.

Climate in a narrow sense is usually definedh&saverage weather, or more rigorousl
as the statistical description in terms of the mean and variability of relevant quantities
a period of time ranging from months to thousands or millions of years. The classical |
for averaging these variéds is 30 years, as defined by the World Meteorologi
Organization. The relevant quantities are most often surface variables suc
temperature, precipitation, and wind. Climate in a wider sense is the state, includi
statistical description, of thelimate system.

Climate change refers to a change in the state of the climate that can be identified
by using statistical tests) by changes in the mean and/or the variability of its prope
and that persists for an extended ped, typically decades or longer. Climate change r
be due to natural internal processes or external forcings such as modulations of the
cycles, volcanic eruptions, and persistent anthropogenic changes in the composition
atmosphere or in landuse. Note that the Framework Convention on Climate Cha
6!bC// /0 Ay AdG& ! NIAOES wmXI RSFAySa
attributed directly or indirectly to human activity that alters the composition of the glo
atmosphere and whit is in addition to natural climate variability observed o\
O2YLI NFofS GAYS LISNA2RaAQD® ¢KS ! bcC/ [/
attributable to human activities altering the atmospheric composition, and clirr
variability attributable b natural causes.

Climate variability refers to variations in the mean state and other statistics (suc
standard deviations, the occurrence of extremes, etc.) of the climate on all spatia
temporal scales beyond that of individl weather events. Variability may be due to natu
internal processes within the climate system (internal variability), or to variations in na
or anthropogenic external forcing (external variability).

A serious disruption of théunctioning of a community or a society at any scale due
hazardous events interacting with conditions of exposure, vulnerability and cap:
leading to one or more of the following: human, material, economic and environme
losses and impacts.

Disaster risk reduction is aimed at preventing new and reducing existing disaster ris
managing residual risk, all of which contribute to strengthening resilience and therefc
the achievement of sustainable development.

Environmental Solutions Limited 8
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Drough

Emergency
Operations
(EOC)

Flood

Groundwater

Hurricane

Incident

Natural Hazard

Rain Water
Harvesting

Sensitivity

Surface water
Tropical Disturbance

Tropical Depression

Tropical Storm

Center

A drought occurs when there is an extended period of deficiency in precipitation (rel
to what is considered normal), which is then insufficient to meet economic, social
environmental demands.

A multiagency coddination center, that provides support and coordination to the-c
scene responders.

An overflow of water from a river, lake or other body of water due to exces
precipitation or other input of water.

Water beneath the surface of thearth which saturates the pores and fractures of sai
gravel, and rock formations

A hurricane is a large tropical storm with winds of 74 mph or greater, mo
counterclockwise. In addition to intense winds, hurricanes are accompanied by
rains, flooding along the coast, flooding inland and tornadoes.

The SaffiSimpson Hurrican8cale is a one to five rating based on the hurricane’s pre:
intensity. This is used to give an estimate of the potential property damage and floc
expected along the coast from a hurricane landfall. Wind speed is the determining f
of this scale.

An event that occurs that may lead to an emergency condition.

These are naturally occurring physical phenomena caused either by rapid or slow
events which can be geophysical (earthquakes, landslides, tsunamis and vottaitig) a
hydrological (avalanches and floods), climatological (extreme temperatures, drough
wildfires), meteorological (cyclones and storms/wave surges) or biological (dis
epidemics and insect/animal plagues).

This is the ecumulation and deposition of rainwater for reuse-site, rather than allowing
it to run off. Its uses include water for garden, water for livestock, water for irrigat
water for domestic use with proper treatment, and indoor heating for houses etc.
The degree to which a built, natural or human system is directly or indirectly affecte
changes in climate conditions (e.g., temperature and precipitation) or specific cli
change impacts (e.g., sea level rise, increased water temperature)

Water collecting on the ground, in a stream, river, lake, wetland, or ocean
A tropical disturbance is a cluster of thunderstorms poorly organized.

A tropical depression is a cluster of stormiganized around a central circulation wil
surface wind speeds of 38 mph or less.

A tropical storm is a cluster of smaller storms with substantial circular rotation
sustained surface winds of 3Bmph

Environmental Solutions Limited 9
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EXECUTIVEEUMMARY

Treasure Beach, St. Elizabeth, the focus of this study, is located on the south coast of Jamaica and
comprises eight smaller districts spanning hilly areas all the way to the coastal plains. It has certain
inherent characteristics that exposes the commurtd climate related hazardb order to determine the
vulnerability of the communityto climate change, Do Good Jamaica sought grant funding from the
Environmental Foundation of Jamaica to condadfulnerability and Capacity Assessment (VCA) study
and o prepare a Disaster Risk Management Plan (DRMP) for the community.

This study has beenndertaken using a consultative and participatory approach involving all key
stakeholders in combination with scientific analyses. Several stakeholder consultatiors heiker
including a Workshop to present the findings and get feedback.

This reportpresents the findings of the Vulnerability and Capacity Assessment for the comnitimigy.
project was designed to be undertaken using a consultative and participatory agppioeolving all key
stakeholders in combination with scientific analyses. The three main components of the VCA are aimed
at determining where the community is vulnerable and the nature of that vulnerability. The objective of
the DRMRs tohelp the commuity to increase its resilience by reducing underlying vulnerability and risk
factors ands informed by the VCA.

FAaSR 2y GKS LINR2SOliAz2ya Ay GKS {dGdFGS 2F WFHYFAOI
Beach, is likely to be affected by highemperatures, more variable rainfall with a general decreasing
trend over the next century, increased intensity of tropical cyclone activity, rising sea levels and lower
average wind speeds, but higher wind speeds in storm events.

The community is consided to be sensitive to climate change and the main climate related hazards that
have typically affected the Treasure Beach community include; droughts, floods and tropical storms/
hurricanes (including storm surge and coastal erosion). The communityrhadexately low adaptive
capacity largely because measures needed to improve their adaptive capacity lie within the remit of local
governmentwhose frequent complainis one of financial resources. The combined findings of the
sensitivity and adaptive capay analysis show that Treasure Beach can be considered to be moderately
vulnerable to the impacts of climate change and variabiktgtion items have been outlined for the
Community.

There is a separate report which presen@raft Community Disaster Risk Management Plan for Treasure
Beach, St. Elizabetwhich is a living documepand onceadopted by the communitymaybe subject to
continuous updatesThe plan focuses on climate related hazafse overall objective of teplan is to
provide a framework foincreasng the resilience othe Treasure Beacbommunity to climate related
hazardsby reducing underlying risk factors. The Disaster Riskagement (DRM) plaframework
developedincludes strategic action®r prevention, mitigation, preparedness, response and recavery
and are all directlyelated to the levels of hazard exposuxinerability and risk indicatoliglentified in

Environmental Solutions Limited 10
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the VCAIt is a living document and is intended to be developed further ohe€lreasure Beach Zonal
Committee is established.

The DRM Plan follows the principles of tiéernational Strategy for Disaster Reducti@8DR), which
reflects a major shift from the traditional emphasis on disaster response to disaster reduatidim
effect seeks to promote a "culture of preventiont is also developed with thmission and vision of
ODPEM whose YA &da A2y &l (iThe Sfficé of NXshstkera Mepadedness and Emergency
Managemant is committedto leading the process of reducing tinepact of disasters on Jamaica through
Comprehensive Disaster Management (CDM). The vision is to be a proactivelagsrigigency building

a disaster resilient natign ®

The plan has three main components which are elaborated on further in the docurpesuention and
mitigation; preparedness and responsandrehabilitation and recoverylhis Section has been concluded
with Next Steps for the community to implement.
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1 INTRODUCTION
1.1 Purpose and Objectives

Ninety percent (90%) of recorded major disasteasised by natural hazards from 1995 to 2015 were

linked to climate and weatheincluding floods, storms, heatwaves and droughts (UNISDR, 2017). Over

bc LISNOSyid 2F WFHYIFIAOFQ&a D5t FyR LRLHzZIIGAZ2Y A& O2y
Jamaica the third most exposed country in the world to multiple hazards. Itaprinsks are linked to

hazards including hurricanes, floods, droughts, earthquakes, storm surges, and landslides. The high
SELR&adz2NB Aa Rdz§S G2 GKS O2dzyiNEQ& f20F0GA2Yy Ay (KS
low-lying coastal zonesand its mountainous topography (GFDRR, 2017). Climate change projections for
Jamaica could increase the frequency of catastrophic natural events which would have significant impacts

on livelihoods, infrastructure and essential services.

Treasure Beachhe focus of this study, located along the southern coastline of St. Elizhbsetbertain

inherent characteristics that make it vulnerable to the adverse impacts of climate variability and change.
These include limited reserve capacity to handle the efts of natural hazards such as extreme flooding

YR RNRAZAKGADP ! RRAGAZ2Y I ffeX YdzOK 2F GKS O2YYdzyAadle
it particularly vulnerable to the impacts of sea level rise (coastal flooding), storm surge and coastal
erosion. The sectors in Treasure Beach that are most susceptible to the impacts of climate change include:
water resources, coastal infrastructure, agriculture, tourism and fisheries.

Ly NBO23ayAdAzy 2F ¢NBI adz2NB . S| OXrtkica 9uldit gi&Ndnding t A G &
from the Environmental Foundation of Jamaica to conduct two main activities in the community:

a. To conduct a Vulnerability and Capacity Assessment (VCA) study
b. To prepare a Disaster Risk Management Plan

The overall objective dhe Grant is:

1 To build awareness of the climate hazards to which the community is exposed.

1 ¢2 0dzZAf R GKS O2YYdzyAideQa OFLIOAGE (2 y20G edzald
and undertake preventative and mitigative actions against posgthpacts

1 Toallow the communityto prepare and recover from any climatic event experienced in the
shortest time possible.

Environmental Solutions Limited has been contracted by Do Good Jamaica to carry out these services on
their behalf while working closely witthe community and ensuring that there is knowledge transfer
throughout the entire procesdhis project reportcomprisesthe following
T Introduction and Overview of the Treasure Beach Community including current climate
conditions and projected climate changes
1 Vulnerability and Capacity Assessment
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1.2 Intended Use of the Document

In order for a community to adand become more resilient to climate change impacts they need to be
aware of their risks and vulnerabilities. This study is considered the first step in bringing awareness to the
community. Therefore, tis document is intended to be used by members of ffreasure Beach
Community, including communiyased organizations, the St. Elizabeth Municipal Council and the Office
of Disaster Preparedness and Emergency Management. It is intended to identify the most vulnerable
sections of the community and suggestspible ways for the community to increase their resilience to
natural hazards and climate change impacts. It also intended to guide future development.

1.3 The Scope and Approach

This project was designed to be undertaken using a consultative and participaoryach involving all

key stakeholders in combination with scientific analyses. The approach outlined below has been adapted
from two methods; the NOAA Community Vulnerability Assessment Tools (CVAT) and the Preparing for
Climate Change: A Guidebook Earcal, Regional and State Governments (2007).

1.3.1 The Vulnerability and Capacity Assessment (VCA)

The VCA has three main components as illustrated in Figlireelow.

Sensitivity Adaptive Vulnerability

Analysis Capacity Analysi Assessment

Figure 11: Organization of the VCA

In order to ensure that investments in adaptation measures achieve the desired outcomes it is first
necessary to determine the degree to which Treasure Beach is vulnerable to climate related events and
the extent of its capacity to adapt and/or cope. The sensitivity analysis includes a discussion on the existing
Treasure Beach community and the climate related threats that they are faced with.

Assessment of the adaptive capacity of the community is intendeidéeatify its social and economic
resilience to climate change. The findings on sensitivity and adaptability are then combined to determine
how and where the community is vulnerable to climate change.
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The results of the VCA should then be used to guidedogsionmakingprocess in prioritizing appropriate
steps that oughto be taken to make the community more resilient to the impacts of climate variability
and change. If the community is already highly vulnerable and does not have the financial, teshnica
human resource capacity to implement and sustain adaptation practices it is not possible to adapt to the
impacts of climate change.

Step & Sensitivity Analysis

This step involved identifying the climate hazat@lg/hich Treasure Beach is sensitiViewas determined
in consultation with key stakeholders as welf@sn reviewing historical and existing meteorological and
climate data and projeans.

Supject 10 any existing climate relatead

1 How exposed is the community to the impacts of climate change')

The scale/ scope of this project did not allow for climate profiles of the communibetdeveloped
through statistical downscaling. Therefore, a review of authoritative works on climate change was done
in order to examine the state of knowledge about climate change for Treasure Beach. These included,
but were not limited to, reports fronthe Intergovernmental Panel on Climate ChafigCC)Caribbean
Community Climate Change Cenf@CCC@nd Climate Studies Group, Mona, UWEGM)

Step laHazard and Risk Analysis

Following stakeholder consultations and mapping exercises conductedénakeommunities, high risk
locations were identified. These are locations that are most likely to be affected by a given hazard.

Step b- Societal Analysis

This step involved examining the vulnerability of people of different ages, income levels;itgthni
capabilities, and experiences to a hazard or group of hazards. This analysis identified areas for special
consideration/ highneed neighbourhoods, t is,areas where personal resources or characteristics are
such that their ability to deal with hazds is limited. Once thisasdone, their locations in relation to the
hightrisk zoneavere then identified.

Community members were asked to participatehie mapping exercises.
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Step 1e Critical Infrastructure Analysis

Critical infrastructure within the community s identified,
mapped and assessedncluded were physical structures,
facilities, networks and other assets which provide services th
are essential to the social and economic functioningthaf
community. The stepsricluded:

Health Centres;Nursing Homes

i.  Preparing a criticahfrastructureinventory Shelters;  Petrol Stations:
ii. ldentifying intersections of criticahfrastructure with Evacuation Routes.
highrisk areas

Step2- Adaptive Capacity Analysis

A community that has a high adaptive capacity is better able to deal with the impagisiate variability

and change. The stakeholders/ community members consulted assisted in identifying gaps and needs for

the community (institutional framework, physical infrastructure, human and financial resources). This
analysis was aimed at answeriigk S Y I Ay ljdzS&aiAz2zy a¢2 6KIG SEGSY
FO02YY2RIGS OKIFIy3aSa Ay OfAYFGS G YAYAYdzy RA & NHzLIG

Step3- Vulnerability Assessment

This combined the findings on sensitivity and adaptability to determine how and where the community
was vulnerable to climate related hazards and change.

Following the VCA Rraft Disaster Risk Management Plan (DRMP) was prepared

1.4 Limitations/ Constraints

The hazard assessment component of the VCA did not include any form of madsisardmodeling
was na a part of the scopePreviously generated dataas the sole source of information.

In the sections offering estimates of income generation for crop production and tourism, RADA data was
very helpful and willingly given. However, the Consultants wese edquired to rely on best available
assumptions where critical data was absent. The validity of these assumptions was not able to be tested
nor independently verified. Therefore, care has been taken to flag the findings as very indicative.
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2 OVERVIEWTREASURBEACH

2.1 Physical Characteristics

The community of Treasure Beach is located on the south coast of Jamaica in the Parish of St. Elizabeth.

LG Aa YIRS dzLJ 2F SAIKEG ayYlttSNI RAAGNROGAE 6KAOK
CNBYOKYIl yQ&a wdzyX C2NI / KINX¥SaxX DNBFG .l@& YR {I yYRE
and Hopewell to the north, Pedro Plains to the North East andafflag to the East. The Caribbean Sea

lies to the south, south west and westigure2.1).

The community consists of more than 12km of coastlinmmasingmainly sandy beaches with a few
rocky sections. Thimlandarea a few hundred meters from the coass, generally flat with several large
ponds (some of which are seasoreatidno natural rivers and streams.

.-

Hopewell

NeWco_mbe valley -

Treasure Beach

Flagéiman

Google Earth

Figure2.1: Image showing the Treasure Beach Community and surrounding communities (Boundary
adopted from Social Development Commission, Base Map from Google Earth)

The area is underlain bynestones which are partly overlain by younger coastal sediméngsi(e2.2).

The limestone consists of shallow water carbonates produced from skeletal plants and animals and deep
water carbonates produced by pelagic algae, planktic foraminifend detritus from the carbonate
platforms (Mitchell, 2016). At depth, thedienestones are fractured or sometimes form caverns which

can be good aquifers for fresh water. The quaternary coastal sediments consist of a Sandy Bar Member,
Eolian (wind derived) Dune Sands, Relic Dunes, New Eolinate and a Raised Reef.
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,\/ Treasure Beach Bounda:

. Shallow ephemeral pond
Raised Reefs

Eolian Dune Sand
Sandy Bay Member © Pumping Well

Limestone © Non Pumping Well/Corehale

Figure2.2: Basic geological map of Treasure Beach over Google Earth image (Geology after Maharaj,
1997. Base Image from Google Earth).

The Sandy Bay Member is considered to be originally wind deposited unitshvavietbeen revorked by

a rising sedevel about 12,000 years ago (Burrows, 1997). Eolian Dune Sands which consist of old dune
sands formed at a time when séavel was about 100m lower than present day (Burrows, 1997).tRelic
Dunes are generally degradeddausually covered and stabilized by dune grass and New Eolinate dunes
are found on top the Relict Dunes.

Figure2.2 shows that the majority of the town in Treasuredh sits on top of the revorked sands and

eolian sands. These sands are generally porous and permeable as they are usually not very well cemented.
Therefore, they create good aquifers along the coastline where preseigure 2.3). The poor
cementation of these sands also makes it easily susceptible to erosion during storm events. A Raised Reef
is also present along the coast which appears as distinct rudstone @gios (Burrows, 1997).

The area also has a fair amount of groundwater with twemte (21) wells drilled in and around the
community. The USACE (2001) have stated that the limestones contain large to enormous amounts of
ground water and the coastal sandsntains very small to very large amounts of brackish water. Eleven
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(11) of these wells have been drilled within the limestones and 10 in the coastal sands WRA, pers. comm.).
Currently, only one well within the coastal sandsd three wells within therinestones are active.

Figure2.3: Hydrostratigraphic Map of the Treasure Beach area. Most of the coastal section of the
community is underlain by an alluvium and coastal aquiclude.
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