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1 BACKGROUND 

 

This report covers the activities conducted under the EFJ project 05/06/010-

PL480, Beach Erosion And Other Coastal Hazards: Ensuring safety at the 

Community and Management Levels up to the close of the project in January 

2008.. This was an extension of a two year project 03/09/431-PL480 Evaluation 

of Coastline Changes and Hazards in Jamaica to Improve Hazard Reduction 

Strategies for Coastal Communities funded by the Environmental Foundation of 

Jamaica (Rowe & Robinson, 2005; Robinson et al. 2006a). The acronym 

B.E.A.C.H.E.S. (Beach Erosion And Coastal Hazards: Ensuring Safety) was 

adopted for the first phase of the project and has been extended for this phase. 

The wextended project incorporated investigations into the hazards affecting 

coastal communities that are not only situated on beaches but also included 

communities on cliffs that are at risk from severe storms and/or tsunamis. The 

objectives of the project are outlined below. The impacts of Hurricanes Ivan 

(September 2004), Dennis and Emily (July 2005) and the passage of hurricanes 

Dean and Felix in August and September 2007 necessitated additional, EFJ-

funded field work to examine the after-effects of these storms, delaying some 

aspects of the community awareness and hazard map completion parts of the 

programme.  

 

1.1 Project Objectives 

 

The BEACHES project was designed to address and provide improved measures 

of hazard susceptibility related to coastal erosion and the effects of storm 

induced hazards which increasingly affect Jamaicaôs coastline at both the 

community and management levels. Through this project a comprehensive 

database, housing current and historical data mainly in the form of aerial survey 

photographs, maps and reports for the Jamaican coastline was developed. This 

data was used to provide quantitative data on the rates of erosion along selected 
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stretches of the coast as well as the extent to which storm waves impact the 

coastline.  

 

The main objectives of the second phase of the project were: 

 

1) To identify hazards affecting communities located on cliffed coastlines. 

 

2) To analyze and review all the data processed over the three year 

programme to provide information on past and projected erosion rates on 

specific stretches of the coastline.   

 

 

 

3) To extend mapping of coastal hazards to those affecting cliffed coastlines 

 

4) To analyse existing high resolution coastal bathymetric survey data and 

initiate bathymetric profiling for areas where such information is lacking, 

primarily along coastlines adjacent to the communities.  

 

5) To complete the community programmes initiated in phase one of the 

project and extend the community based programme to include 2 

communities located on cliffed coast lines.  

 

 

1.2 Project location and personnel 

 

The project has been managed and implemented by the Marine Geology Unit 

(MGU) of the Department of Geography & Geology (DOGG), UWI Mona 

Campus. Project staffing is as follows: 
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Project Coordinator: Mr. Rafi Ahmad, Director of the Unit for Disaster 

Studies (UDS), Department of Geography & Geology, UWI, responsible 

for overall coordination of the projectôs activities. Mr. Ahmad also chaired 

the Project Advisory Committee.  

 

Project Manager: Professor Emeritus Edward Robinson, Head of the 

Unit, managed the project. 

 

Project Officer: Miss Deborah-Ann C. Rowe, Research Associate, Marine 

Geology Unit was Project Officer from May 2006 until September 2006. 

This position was subsequently filled by Miss Shakira A. Khan Research 

Associate, Marine Geology Unit, (September 2006 - Current). The Project 

Officer was responsible for carrying out the day-to-day activities of the 

project, comprising the coastline change study and the community 

awareness programme. 

 

Part-time Assistance: Additional, part-time assistance has been 

provided, at different times through the project, by Mr. Richard Coutou, 

Miss Kadean Mitchell and Mr. Kareem John. 

 

The Project Advisory Committee (Appendix A) met quarterly and reviewed the 

projectôs progress (Appendix B) and provided guidance and recommendations, 

where necessary, to improve procedures in identifying and analyzing the hazards 

affecting the coast.  

 

2 Methodologies 

Phase two of the B.E.A.C.H.E.S. project followed on the methodologies 

established in the first two years of activities (Robinson et al., 2006). The 

following activities were carried out to establish the nature of the seafloor 
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topography, and the source, distribution and movement of onshore and offshore 

sediments in the neighbourhood of the affected beaches: 

 

Beach profiling: This was carried out to establish the nature of the beaches in 

different parts of the study localities and to determine the changes in topography 

over the one-year study period. Most of the profiles were at locations previously 

erected. The surveys were carried out using two levels, a Hilger Watts SL10-1 

and a Topcon AT-FZ automatic level, and metric survey staffs. In each case the 

level was set up at a position which enabled leveling to be effected for the whole 

profile without the level station having to be moved. Readings of angle and 

distance to the staff were taken at slope changes along each profile, and a note 

of sediment characteristics was made at each staff position, frequently supported 

by photography. Profiles were measured from the reference point into the sea up 

to a maximum depth of about one metre. On most occasions it was not possible 

to extend the line into deeper water, or even to a one metre depth, because of 

the frequently rough sea conditions. 

The plots of all the profiles are contained in Appendix B2, together with the 

tabular survey data. Initially the reference point for each profile was marked by a 

metal peg buried in the sand. However, difficulties arose in relocating the pegs, 

and in some instances the pegs had been removed. These factors are described 

for each profile as necessary. Alternative permanent objects were substituted for 

the pegs. 

 

Beach Inspection: Beach inspections were carried out to observe and record 

changes in the beach profile and sediment composition.  

 

Bathymetry: The surveys were carried out at additional localities as described 

below in order to determine the geometry of the island shelf and uppermost 

slope.  
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3 Implementation  

 

The communities that participated in the programme were, in chronological order, 

St. Margaretôs Bay, Portland; Homers Cove, Westmoreland; Farquhars Beach, 

Clarendon; Galina, St. Mary and Copacabana/ Wickie Wackie, St. Andrew. The 

results of the community interactions were summarised at a workshop to which 

interested stakeholders from government and non-profit organisations were 

invited.  

 

The community work was supported by the acquisition and analysis of various 

types of data on the coastline and immediate offshore region. These included 

continuing analysis of historical information, the mapping of coastal features, the 

acquisition and compilation of near-shore bathymetry up to the edge of the island 

shelf and the up-dating of the MGUôs database. 

 

4 Analysis of historical data  

A list of aerial photographs and satellite imagery available to the MGU was 

contained in the Final Report on Phase one of the BEACHES project (Robinson, 

Rowe & Khan, 2006).  These along with reports of storm and hurricane damage 

were used to assess the impacts of storm waves and tsunami on sections of our 

coastline. Some gaps in the imagery were filled during the present programme. 

 

5 Near-Shore Bathymetry 

Bathymetric profiling by the MGU was conducted to gather data on the 

morphology of the submarine shelf at five of the locations associated with the 

communities studied, three on the north coast and two on the south coast (Figure 

1). This exercise was carried out by members of the Unit with assistance of local 

fishermen in these communities who are familiar with the off shore area. Their 
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expertise provided information on reef locations and extent as well as description 

of sediment cover in the areas. The width and gradient of the shelf was 

determined and bathymetric maps produced. This information is discussed below 

in relation to each community.  



 

1 

 
 
 
 
 
 

 
Figure 1 Locations of nearshore bathymetric surveys conducted by the MGU 

 
 



 

1 

6 Data Storage 

 
The database developed in Phase one, allowing for immediate retrieval of data 

related to a particular area, has continued to grow as new maps, field data, 

satellite and aerial imagery have been added to the system. A new cataloguing 

system has been designed and the original index has also been improved upon, 

utilizing a more up to date map of the island allowing for easier identification of 

sites (Figure 2). However, the goal of creating an interactive ñclickableò interface 

has not yet been achieved, partly due to budgetary constrains in obtaining a 

computer program to execute this. Until such a programme becomes available a 

database catalogue using Microsoft Access, together with a nested folder and file 

system has been developed for identification and retrieval of files. 

 
Figure 2 Marine Geology Unit coastal hazard data base index (modified from the Shell Road Map 2007 

edition) 

 

7 COMMUNITY AWARENESS PROGRAMME 

The community hazard awareness programme carried out in Phase Two was 

designed to be site specific in addressing hazards affecting the coastline. The 

aim was to improve the communities understanding of the hazards that impact 
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them and provide options for hazard mitigation at the community level. This 

aspect of the project focused on five sites (Figure 3)5), two are cliffed 

communities located on elevated limestone terraces and three are communities 

associated with beaches in low lying areas.  

 

Meetings were organised with the assistance of local community leaders and 

invitations made verbally and with the assistance of printed announcements 

distributed to the residents, parish representatives of NEPA and parish disaster 

co-ordinators. Meetings were held in the communities, typically at schools which 

normally also serve as the ODPEM emergency shelters or community centres. 

Visual presentations were made with the use of Power point slide shows via 

multimedia projectors as well as through posters and pamphlets distributed to 

residents and deposited in schools and libraries in the area.  The site-specific 

brochures were handed out with the hazard maps and explanations of the terms 

used. Large posters (36òx36ò) were also provided to community groups, schools, 

government agencies (e.g. ODPEM parish representatives and disaster 

coordinators and NEPA parish representatives). 

 

 
Figure 3 Coastal Communities assessed in Phase 2 of the B.E.A.C.H.E.S. project 
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7.1 St. Margaretôs Bay  

 
The community of St. Margaretôs Bay is situated along a low-lying, embayed 

coastline immediately west of the mouth of the Rio Grande in Portland Parish. 

Housing is strung out on both sides of the main north coast road. The Unit has 

been conducting beach monitoring and coastal hazard identification in the 

community of St. Margaretôs Bay since 2004. The community was included in this 

study as a follow-up to a preliminary appraisal of beach erosion affecting 

housing, which was carried out by the MGU for NEPA and USAID (Robinson et 

al. 2003; Rowe et al. 2003).  

 

7.1.1 Physiography and Geology 

 
The western end of St. Margaretôs Bay, in front of the Ken Jones Aerodrome, 

consists of a sand and gravel beach backed by dunes, which varies annually 

between 30-50 meters wide. The beach becomes narrower in the central and 

eastern sections of the bay. The central section of the coastline is fronted by a 

narrow low-lying beach, consisting largely unconsolidated sands and gravels, 

backed by steeply sloping hills. At the eastern end of the bay adjacent to the 

mouth of the Rio Grande the beach is of variable width (8-20 metres), and this 

area is backed by the estuary of the Rio Grande.  

7.1.1.1  Coastline morphology 

 

In Phase Two of the project three profiles were maintained to continue monitoring 

and assessment of beach changes and coastline position at St. Margaretôs Bay.  

These profiles were to be monitored at six month intervals from June 2006 to 

December 2007 however two attempts to survey the profiles in June 2007 were 

hampered by bad weather and had to be abandoned. The ID numbers of the 

profiles have been retained from the previous surveys. 
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A review of the annual changes occurring along the western side of St. 

Margaretôs Bay along Profile 3 (Figure 4) established by the Ken Jones 

Aerodrome (including reference to profiles done previously in Phase 1; Robinson 

et al. 2006a) indicates that the beach is somewhat wider, up to 70 m, during the 

summer months and narrower, approximately 60 m, during the winter months. 

However a longer term analysis, over 12 months, shows that the width of the 

beach is similar to that measured 12 months prior. This suggests that this 

variation, although slight, is seasonal and that this section of the beach will 

accrete during the summer and retreat during winter when storms and swells are 

common. Over the longer term this section of the coastline appears to be 

relatively stable (Robinson et al. 2006a).. 
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Figure 4 Graph of beach monitoring station, Profile 3, established by the Ken Jones Aero Drome, 
comparing the 12 month period, December 2006 to December 2007.  

 
Monitoring carried out in the central section of the bay, Profile 5, established at 

the fishing beach across from the St. Margaretôs Bay All-Age School (Figure 5), 

shows an increase in beach width over the 12 month period January 2006 to 

December 2006 of approximately 4 m. Efforts to continue monitoring throughout 

2007 were hampered by bad weather and the beach at this station was again 
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measured in December 2007. At this time a new transect was established 

(Figure 6), 5 m east of the previous station and the starting point tied to a more 

permanent maker, a cemented NEPA sign post, for future reference. Although 

this transect cannot be directly compared to those previously measured, its 

proximity still provides data on processes occurring in this section of the bay. A 

comparison of beach width obtained from these two transects shows that there 

has been a further increase in beach width of approximately 8 m over the 

observation period implying that accretion occurs within the area during the 

winter months as has been previously identified by us (Robinson et al., 2006a). 
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Figure 5  Graph of beach monitoring station, Profile 5, established east of the groynes in the 
center of the Bay and shows a comparison of the 12 month period, January 2006 and December 
2006.  
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Figure 6 Graph of beach monitoring station, Profile 5, established December 2007.  
 

 
 
The third transect monitored (Profile 9) is located at the eastern side of the bay, 

just west of the mouth of the Rio Grande River.  Monitoring of this section of the 

bay has shown that it has experienced long term erosion. Initial measurements in 

July 2005 show that the beach extended approximately 35 m from the top of the 

beach face to the base of the foreshore. Over the last two years the beach has 

decreased in width by almost 10 m with almost no seasonal variation observed. 

In the last year alone the beach has retreated by 2 m (Figure 7) threatening 

property located along this stretch.  
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Figure 7 Graph of beach monitoring station, Profile 9, established west of the mouth of the Rio 
Grande along the eastern side of the bay and showing a comparison of the 12 month period, 
December 2006 and December 2007.  
 

 

7.1.2 Nearshore descriptions 

 

The island shelf is relatively narrow in this region, less than 1 km wide in places 

and slopes gently offshore to about 13 m depth then steepens sharply defining 

the shelf edge at a depth of approximately 10-20 m. To seaward the sea floor 

steepens sharply to depths in excess of 1000 m. 

Sediment both onshore and on the sea floor is terriginous in origin and forms 

clastic beaches consisting of coarse sand mixed with cobble and/or pebble sized 

clasts.  Evidence from carbonate producing organisms on the beach suggests 

that they exist in the offshore area however they do not produce sufficient 

material to be considered important sediment producers at this site.  
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Figure 8. Hazard map for St. Margaretôs Bay, Portland identifying critical facilities, areas below 
the 7 m contour which are susceptible to flooding and storm surge and near shore bathymetry of 
the bay (slightly modified from the original map illustrated in the Phase 1 report (Robinson et al. 
2006)..   


