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ABSTRACT
A geographical information system for the proposed conservation area at Long Pond, St.
Andrew, Barbados
Long Pond, on the north east coast of Barbados, is one of the last remaining coastal wetlands of
significance in the island. It is recognized for its outstanding natural beauty and is considered to
be a valuable asset to the island’s biodiversity. The sand dunes found in this area protect the
coast from high energy wave activity which predominates in that area. The Long Pond area is
being impacted by nearby development and by various abuses and therefore needs protection.
The Centre for Resource Management and Environmental studies (CERMES) and other bodies
are proposing to establish a conservation area that includes Long Pond and adjacent areas. The
aim is to protect the wetland while allowing for sustainable use of the area. Two phases are
planned with the first being in the immediate vicinity of Long Pond and the second extending
north to Green Pond.
This paper addresses the need to assemble into a single Geographical Information System (GIS)
all of the data relevant to preparing a development and management plan for the proposed Long
Pond Conservation Area. This will allow for the manipulation of data to reveal relationships,
patterns, and trends associated with the conservation area. It can also provide a visual approach
to participatory planning with stakeholders.
The study brings together information on the pond and surrounding habitats based on imagery
from 1951, 1964, 1991, 1997 and 2004. It also incorporates data on coastline, land ownership
and roads. Within the proposed Long Pond Conservation Area phase 1 seven main habitats types
were identified: agriculture, beach, grasslands, pond and tributaries, sand dunes and vegetation,
sand mining and woods. These habitats have varied in size, location and distribution over the
years. A total of 39 land plots were found fully within the proposed Conservation Area phase 1
and 15 land plots are contained in phase 2. The value and area of land plots varied across phase 1
and phase 2.
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1.1

INTRODUCTION
Background

Wetlands are those lands that are saturated by surface or near surface waters for long periods of
time and depend on large inputs of fresh water (Goodbody et al. 2002). Wetlands are highly
diverse and productive ecosystems. They are areas of high biodiversity and through the provision
of environmental services and socio-economic benefits, they are often vital to the livelihoods of
local communities. They are important for biodiversity as they provide a broad range of habitats
essential breeding and nursery areas for native fishes, crustaceans and water-birds. They also
provide economic benefits such as flood mitigation, water purification, groundwater
replenishment, control of agricultural pests, and forestry, fisheries, grazing and cropping
opportunities (NSW Murray Wetland Working Group, undated). Wetlands may also be socially
important for education, scientific research, recreation and tourism, cultural and heritage values,
landscape and aesthetic values.
Despite their important role in maintaining the ecology and economy of many regions, the value
of wetlands is often not appreciated and they are seen as wasteland. Therefore, developers see
them as providing opportunities for new developments which inevitably degrade and destroy the
wetland ecosystems. Conservation areas are one of the ways of protecting wetlands while
allowing for their sustainable use. The RAMSAR Convention on Wetlands (Ramsar Bureau
2005) was created to promote the conservation of wetlands and their wise use and management.
It encourages parties to establish nature reserves to reduce wetland loss and to promote research
and management.
Most of the coastal wetlands in Barbados have already been destroyed or degraded. Graeme Hall
swamp, Chancery Lane, Green Pond and Long Pond are the main remaining major coastal
wetlands in Barbados today. There are several smaller coastal ponds that should also be given
consideration. Graeme Hall swamp on the south coast is the only significant mangrove
ecosystem remaining on Barbados, with the largest body of brackish water and highest avian
biodiversity in Barbados. Chancery Lane swamp, on the south east coast of Barbados, is
seasonally filled with water and is important for both resident and migratory birds. Green Pond
and Long Pond are located on the north east coast and are the estuaries of the Green River and
the Bruce Vale/Walkers River systems. These wetlands are isolated from each other due to the
scarcity of wetlands in Barbados and the intervening land uses. The species and habitat diversity
within these areas, and thus the size of the communities, are greatly reduced from their original
extent (Hale et al. 1998). Despite their history of disturbance, the communities in these wetlands
are authentic remnants of those from over 300 years ago (Hale et al. 1998). They are home to
species that are not found anywhere else on the island. Therefore, they should be conserved for
future generations to enjoy, learn and benefit from. Considerable effort has already gone into
conservation of the Graeme Hall Swamp.
Several reports have identified Barbados’ wetlands as being in need of conservation (Hale et al.
1998, CZMU 1998). The Government of Barbados has prepared a Biodiversity Action Plan. This
paper examined the conservation of biodiversity on the island through a proposed biodiversity
reference area. The objective of such as an area is to protect the coastal and marine habitats in
Barbados (CZMU 1998). Protective measures for these wetlands also include the designation of
‘prohibited areas’ as defined by the Coastal Zone Management Act (August 1998).

1.2

Long Pond and Green Pond

Long Pond and Green Pond are the two estuarine areas on the east coast that are the focus of the
present study. They are in adjacent watersheds. Between them lies an area of sand dunes that is
of ecological importance (Figure 1.1).

Green Pond Watershed
Long Pond Watersheds – The
Walkers and Bruce Vale River
systems

Figure 1.1: Green Pond and Long Pond watersheds
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The Long Pond watershed is located in the Scotland District, an area renowned for its mixture of
impermeable clays, contrasting with the coral limestone which characterises the remainder of the
island (Alleyne et al. 1999). It is an area which is recognised for its outstanding natural beauty.
Long Pond falls within the National Parks and Natural Heritage Conservation Areas of the
Scotland District (GoB 1988b). Long Pond watershed is the second largest in Barbados. It has
considerable natural resource interest, eco-tourism potential, and a residential community. The
Long Pond watershed is bounded by well-known areas such as Bawdens and River in the north,
Sedge Pond in the northwest, Canefield in the southwest, and the Saddleback in the south
(Alleyne et al. 1999). Rainfall in this area drains via many small tributaries into the Bruce Vale
and Walkers Rivers and then into the coastal estuarine lagoon, Long Pond.
The pond (Figure 1.2) is surrounded by a complex and unique sand dune system which acts as a
buffer. The dunes shield the land from erosion by the waves along the east coast. The pond
provides an important habitat and foraging area for a wide range of migratory shore and water
birds during the year. Terrestrial fauna to be found at the pond are crabs, while aquatic fauna
inhabiting the pond include several species of fish, crustaceans and shrimp. The site is therefore
a valuable asset to the island’s bio-diversity (Alleyne et al. 1999).

Figure 1.2: Long Pond, St. Andrew (Source: http://flickr.com/photos/notna/16831036/)
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Long Pond has minimal potential for development involving structures, but has potential for
recreation and eco-tourism as already proposed in the National Park Trail System (GoB, 1988b).
The Tourism Development Programme has also proposed the Long Pond and Chalky Mount
Interpretive Trails as the Long Pond region provides an opportunity to interpret marine and
coastal habitats and unique and scenic environment of the island’s Windward coast (ARC, 1998).
Long Pond also falls in the Integrated Coastal Management Plan sub–area 4 which proposes to
maintain the area’s wilderness character with strategic objectives such as creating opportunities
for the local economy and recreational enjoyment without comprising the nature conservation
importance of the area. (CZMU 1998).
The Barbados Physical Development Plan, the National Physical Development Plan and the
National Park Proposal have all recognized Long Pond and it surroundings as an area in need of
special protection and being appropriate for a Conservation Area (CA) with light ecotourism use.
(GoB 1988a, GoB 1998b).
In 1998 The Coastal Zone Management Unit conducted one of the Government of Barbados
Coastal Conservation Programme Demonstration Projects in the Long Pond watershed (Alleyne
et al. 1999). The purpose of this project was to educate stakeholders on the effects their activities
have on the watershed resources and to produce a community-based watershed management
plan. A proposal emerged from that project which was the concept of the establishment of Long
Pond as a conservation area. This area is conceived as a self-sustaining, community co-managed,
amenity/conservation area, with low-impact local and eco-tourism uses (CERMES 2005). It is
proposed that it should be implemented in two phases which will include the Long Pond, the
dune system between Long Pond, Green Pond and inland of Green Pond.
1.3

Objectives of the research

There has been no systematic collection and compilation of data regarding the Long Pond
conservation area, in terms of land ownership, land use patterns, habitats, hydrological and
geological information. In order to facilitate preparation of a development and management plan
for the proposed conservation area at Long Pond, this study has compiled available data in the
aforementioned areas and used it to determine the following with particular emphasis on the
Phase 1 area:
1. Extent of and changes in pond size, location and shape over time.
2. Changes in habitats over time.
3. Land ownership (Numbers, areas and value of land parcels) within the proposed
conservation area phase 1 and 2.
To facilitate this, a single georeferenced data system has been created using a Geographical
Information System (GIS). GIS is a system for management, analysis, and display of geographic
knowledge, which is represented using a series of information sets e.g. maps, attributes. It is
currently the preferred technology and method for assembling, storing and displaying spatial
data. According to Lang (2003), natural resource managers are increasingly turning to GIS as the
crucible in which data can be processed and solutions can be drawn. GIS is ideal for determining
trends, analysing the impact of development and consumption on natural resources and solving
complex problems. It is an effective way for managers to deal with complex spatial data,
including those from protected/conservation areas. Many studies on protected areas using GIS
have been conducted worldwide, including the Caribbean, (Mumby et al. 1995, Henry and Barry
4

2004). This study will produce relevant spatial data for the development of the proposed Long
Pond Conservation Area. It will also provide a centralised resource for accessing and
manipulating data to determine relationships, patterns or trends related to Long Pond, and as a
visual aid, a useful planning tool for involving stakeholders.
2

METHODS

2.1

Designation of study area

The study area was defined as the area comprising both Phase 1 and Phase 2 of the proposed
Long Pond Conservation area. Previously this area had not been specifically designated on a
map. The first step was to define the boundaries of these two areas on a map. This was done with
reference to the land plot boundaries with the aim of having the study area conform as closely as
possible to existing land plot boundaries.
2.2

Data Collection

Data were gathered primarily on the habitats and land ownership within the study area (Table
2.1). These included aerial photographs of 1951 and 1964 which were obtained from Centre for
Resource Management and
Table 2.1: Data and data sources used in project
Environmental
Studies
Materials
Source
(CERMES). Aerial photographs
A 2004 satellite photograph
GeoCaribe Company
of 1991 and 1997 of the Long
1964 and 1951 aerial photographs
CERMES
Pond area were made available
1997 and 1991 aerial photo
Coastal Zone Management Unit
from The Barbados Coastal
CAD maps
Land Tax and Valuation
Zone
Management
Unit.
Department
Satellite imagery for 2004
Georeferenced Road Shapefile
CERMES
(resolution:
1metre
Topographic maps
GeoCaribe Company
panchromatic)
and
a
Topographic map of Barbados (scale: 1:5000) was obtained from GeoCaribe Company. (CAD)
maps #15, #16, #20, #21/22 (scale: 1:5000) were collected from the Barbados Land Tax and
Valuation Department. Digital information (which came in the form of a shapefile) included
Barbados’ highways (georeferenced).
2.2.1

Aerial Photography

Aerial photography was usually collected using analogue optical cameras; however digital
cameras are now the preferred choice. Cameras are placed on aeroplanes flying at low altitudes
(3,000-10,000m). Aerial photography reveals the terrain as it exists in nature. Physical features,
such as vegetation type and distribution, river widths and courses, shorelines are shown with
great detail (The Regents of the University of California, 2006). Aerial photographs are most
accurate, reliable and appropriate data resources which can be used in the production of analogue
or digital maps, the creation of a Geographic Data Base (GDB) and Geographic Information
System (GIS) (Ozbalmumcu undated). All aerial photographs used in this project are the
property of Barbados Lands and Survey Department.
2.2.2

Satellite Imagery

Satellite images are images taken from an orbiting satellite. There are a number of satellites that
provide images; these include IKONOS and LANDSAT TM. The 2004 Satellite image was a
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product of an IKONOS satellite. Satellites which capture information about the Earth from a
distant vantage point are becoming increasingly important. Satellites have the ability to capture
synoptic coverage’s of large areas which makes retrieval of information more time and cost
effective (Silva 1996). More over, this technique is useful in acquiring data in areas that are
difficult to access.
2.2.3

Land ownership data

The Barbados Land Tax and Valuation Department along with the Barbados Land and Survey
Department maintains data on land plots in Barbados. The image of Barbados is subdivided by a
number of CAD maps and a composite of these maps shows all the land plots found in Barbados
(Figure 2.1). Barbados Land Tax and Valuation Department references each land plot through
these CAD maps which are subdivided into grids, enclosures, and plots and a land tax number
denotes these elements. An example of this reference is illustrated in the Figure 2.2: Land tax
number 20:11:01: 001 indicates that the plot 001 is found in CAD map 20, Grid 11, and
enclosure number 01.

Figure 2.1: A composite of Barbados CAD maps. (Source: Barbados Land Tax and Valuation Department)
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Figure 2.2: Fraction of CAD 20

Information on individual land plots found within the proposed Long Pond Conservation area
was collected from the Barbados Land Tax and Valuation Department. Information included:
owner(s) and address of a land plot, land tax number and enclosure number, size of a land plot
(square feet and acres), person in possession and value of the land plot.
2.2.4

Habitat classification

A habitat classification scheme was adopted from (Alleyne et al. 1999). The habitats were
agriculture, beach, grasslands, pond and tributaries, sand dunes and vegetation, sand mining and
woods. These habitats were identified from all available aerial photographs and satellite imagery
as documented in this study.
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2.3

Data Manipulation and Analysis

The data collected was manipulated using the GIS software, ArcViewGIS (9.0). ArcViewGIS (9.0)
software programmes were used to manipulate and generate data. ArcViewGIS (9.0) is a
collection of GIS software products that forms a complete Geographical Information System. It
provides data visualization, query, analysis, and integration capabilities and allows for the
creation and editing of simple geographic features.
ArcViewGIS (9.0) software was used to view all aerial photographs, satellite photographs and
Computer Aided Designs (CAD) maps. It was also used to create and query new maps. The
ArcViewGIS (9.0) software provides one with the capabilities to reveal trends and patterns in
geographical data. Through the creation of maps, data can be displayed and easily interpreted.
Also, through the use of its tools, questions can be answered fairly accurately allowing any user
to make better decisions from results. The displaying of results is user friendly. Interactive
displays can be linked to reports, graphs, tables, drawings, photographs, and other data elements.
Figure 2.3 shows the methodology used for manipulating and analysing the data using GIS.

ArcViewGIS (9.0)
E.g. CAD maps, satellite imagery, aerial
photographs
IMAGERY
Converted digital format i.e. scanning
SCANNED MAPS
Georeferencing
GEOREFERENCED
IMAGE
Projection changed
PROJECTED IMAGE
Digitising target areas
SHAPEFILES CREATED

E.g. Polygons created and clipped for land
plots, habitats, ponds and the study area
Reference shapefiles to the database

DATABASE CREATED AND
EDITED
Run queries on database
RESULTS

Figure 2.3: Methodology used in collecting information for the proposed LPCA
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2.3.1

Scanning and creating map mosaics

Scanning is a method of data capture whereby an image or map is converted into digital raster
form by systematic line-by-line sampling using a scanner. All aerial photographs and CAD maps
were scanned and imported into the GIS system as they were not in a digital form. CAD maps
#15, #16, #20, #21/22 were joined to create one large CAD map to allow total coverage of the
proposed Long Pond area. There were several aerial photographs which covered the Long Pond
area from 1991 and also 1997. They were joined together by the process of geo-referencing to
create a complete image of the area for each year (1991 and 1997).
2.3.2

Geo-referencing

Geo-referencing is the process of scaling, rotating, translating and de-skewing an image to match
a particular size and position so that the GIS system can calculate the correct mathematical
image transformation. All digital aerial photographs, satellite imagery and CAD maps were georeferenced using the spatial referenced highways shapefile of Barbados. Using GIS overlay
techniques these digital materials were overlain with the spatial referenced highways shapefile.
The digital image to be geo-referenced was carefully examined and compared with spatial
referenced highways shapefile. It was determined in advance what points would be the control
points - that is, points that can be found on both the digital image and on the spatial referenced
highways shapefile. These points were used to align the image to the spatial referenced highways
shapefile. By choosing common points on both the digital image and the spatial referenced
highways they become an individual point. The same was done with many other common points
which were evenly distributed around the image until both the digital image and geo-referenced
highways shapefile were closely aligned. In this way, the digital image becomes a georeferenced image, allowing for the digitizing of new features on the image.
2.3.3

Digitizing

Digitizing is a method of data capture that involves the conversion of data in analogue form,
such as maps and aerial photographs, into a digital form that is directly readable by a computer.
The result of digitizing is a digital map in vector form. Digitizing involves tracing over an image
on the screen, known as ‘heads-up’ digitizing, or on a digitizing tablet. Digitizing new features
(e.g. polygons) creates new data, which is stored as a new feature class (shapefile).
A shapefile is a homogeneous collection of features comprising of either point, multipoint,
polyline, or polygon shapes. A shapefile is a vector data storage format for storing the location,
shape, and attributes of geographic features. A shapefile is composed of three main files that
contain spatial and attribute data. Shapefiles store attributes in an embedded dBase file
(www.wr.udel.edu/education).
Before creating this new data, an empty feature class is created this is where digitized data would
be saved. The sketch tool was used to sketch (trace) polygon(s) and digitize around the target
area (ponds, habitats, land parcels).
The shape of Long Pond and of the habitats found in the proposed Long Pond Conservation Area
Phase 1 was digitised from the georeferenced 1951, 1964, 1991, 1997 aerial images and the 2004
satellite image. All individual areas of the same habitat type found and digitised in a particular
year was snapped together to create one large composite polygon for that year. The combined
CAD map was used to digitize land plots found in the proposed area .Each individual plot found
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and digitized was snapped together to create a composite polygon. The combined CAD map was
also used to digitize the shape of the study area or phases 1 and 2.
Shapefiles were created to store data and the shape of 1951, 1964, 1991, 1997 and 2004 Long
Pond images. A shapefile was created to store the shape of the individual land plots in the study
area. A shapefile was also created to store habitats found in phase 1 of the proposed conservation
area for 1951, 1964, 1991, 1997 and 2004. Using the sketch tool the shape of the ponds, habitats
and individual plots were digitised and the shape stored in the shapefiles created.
Clipping
The clip tool calculates a geometric intersection of input (a habitat shapefile) and the clip feature
(Phase 1 shapefile). The input features or portion of input feature which overlap the clip feature
will be outputted to a new shapefile. After each shapefile of pond and habitats found in Phase1
was created, it was clipped to fit the size of the phase 1 polygon. Each year there is the
possibility of accretion or erosion of beach area which can result in different sized polygons
created for each year. Therefore, by clipping each polygon, errors in calculating the area of each
pond and each habitat in the study period found in phase 1 were minimized.
Projection
Projection is a system to represent all or part of the earth, which is an irregular sphere, on a 2-D
or flat, surface. Data collected were of different projection such as World Geodetic System
(WGS84), British West Indies Grid and some as unknown projection. These along with created
data were converted to the Barbados National Grid which is the standard system used in
Barbados.
2.3.4

Creation of Databases

When each polygon in a shapefile is created, the GIS software assigns it a unique identifier
which is stored in an attribute table. Other fields and attributes can be added to this table. The
attributes of the Area and Area_sqft field located in pond, habitat, Land plots, phase1 phase 2
and study area attribute tables were generated by the calculate values function of the GIS system.
Pond and habitat attribute tables
For each pond polygon created in a corresponding pond shapefile (1951, 1964, 1991, 1997, and
2004) other fields were added to the respective attribute table. These were area in square meters
(m2) (Area) and area in square feet (Area_sqft) and the year of the pond (Name).
For each habitat polygon (which represents a composite of individual habitat patches of the same
type) created in a habitat shapefile (1951, 1964, 1991, 1997, and 2004) the fields area in square
meters (m2) (Area) and area in square feet (Area_sqft) and habitats were also added to their
respective habitat attribute table. Each attribute in the habitat field represents a particular habitat
type or patch.
Phase 1, phase 2 and study area attribute table
For each polygon created in the Phase1, Phase 2, and study area shapefile, fields such as area in
square meters (Area) (m2) and area in square feet (Area_sqft) were added to the respective
attribute table.
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Land plots attribute tables
For each polygon created in the land plots shapefile, fields were added to their respective
attribute table (Table 2.2). The
Table 2.2: Fields found in land plots attribute table.
fields, area in square meters
Field name
Description of Field
[Area_gen (m2)] and area in
Land_ tax _n
Land tax number
square feet Area_sqft were
Enclosure
Enclosure number
generated by the GIS system
Owner
Owner of the land plot
because some of the plots in the
Address
Address of the land plot
proposed conservation area were
Plot size
LTVD size estimation of a land plot
portions of larger plots, therefore
Owner poss
Owner in possession of the land plot
their areas could not be retrieved
Site value
Taxable value of the land plot
from the Land Tax and Valuation
Area_gen (m2)
Land plot size generated by GIS
Department (LTVD). However,
Area_sqft (square feet)
Land plot size generated by GIS
the land tax number and
enclosure number of the larger plots were assigned to those portions for ease of reference.
2.3.5

Queries

A query is a statement expressing a set of conditions that forms the basis for the retrieval of
information from a database. In this project, queries were run to obtain:
1. Changes in pond location and shape over time.
2. Changes in habitat size and type over time.
3. Area pond covers over time
4. Numbers, values and areas of land plots falling within the proposed conservation area
phase 1 and 2.
Shapefile created by queries
The ‘select by location’ tool permits the selection of features from one or more layers (shapefile)
based on where they are located in relation to features in another layer (shapefile). By using the
select by location tool, queries were executed to find the total number of land plots found fully
within Phase 1, total number of land plots found partially within phase 1 and total number of
parcels found within phase 2. Each query generated a shapefile in which the result could be seen
visually.
For each year a specific habitat type was found in different locations (patches). Therefore to
obtain the total number of each habitat type in a given year, queries were executed using the
summarise function tool and the result stored in their respective sumtables. These sumtables
were imported into Excel and graphs produced. The database files of land plots found fully
within and partially within Phase 1, Phase 2 were also imported into Excel from the GIS System.
For land plots that were only partially contained within either Phase 1 or Phase 2, the value of
the contained part was prorated from the total value of the plot. The database files of land plots
fully and partially within Phase 1 were combined. From these files frequency distribution graphs
of land plot size for Phase 1 and 2, and the value of land plots for Phase 1 and 2 were generated.
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3

RESULTS

The study area is bounded between the coast (Morgan Lewis Beach and Lakes Beach) on the
north-east coast of Barbados and the Ermy Bourne highway. Within this study area is the
proposed Long Pond Conservation Area to be developed in two phases, Phase 1 and Phase 2.
Significant areas within the study area are Green Pond and Long Pond (estuaries of the Green
River and the Bruce Vale/Walkers River systems) and dune system found between Green Pond
and Long Pond (Figure 3.1).

Figure 3.1: The study area comprising Phases 1 (northern orange area) and 2 (southern purple area) of the
proposed Long Pond Conservation Area

3.1

Available Imagery

Available imagery used for data accumulation are aerial photographs of years 1951, 1964, 1991
and 1997 and a satellite photograph of the year 2004 which are shown in the figures below
(Figures 3.2- 3.6).
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Figure 3.2: Aerial photograph of Long Pond, January 1951
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Figure 3.3: Aerial photograph of Long Pond, November 1964.
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Figure 3.4: Aerial Photograph of Long Pond, 1991
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Figure 3.5: Aerial Photograph of Long Pond, 1997
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Figure 3.6: Satellite photograph of Long Pond, 2004
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3.2

Changes in types and sizes of habitats over time in phase 1

The habitats found in each of the years are shown in Figure 3.7 (a-e). The percentage change in
contribution of each habitat type to the overall area of Phase 1 is summarised in Figure 3.8.
3.2.1

Agriculture

Agriculture could be seen from the aerial photographs 1951 and 1964 through the presence of
furrows and fields. Agriculture occurs north and south of the pond for the years shown above. No
agricultural areas are seen after 1991. Agriculture was only present during the period from 1951
to 1964 where a high percentage of the land (22.3% in 1951) was used for this activity. During
this period, the amount of agricultural land decreased by only 2.34%. From 1991, there was no
agricultural land present in the area. Results showed that the agricultural habitat was taken over
by grasslands and other habitats from 1991 to 2004 (see Figure 3.8).
3.2.2

Beach

There have been fluctuations of beach area during the study period (1951-2004) due to the
natural process of erosion or accretion. The size of the beach increased from 2.5% to 8.6% in
2004. The beach represents the smallest habitat within the study area (Table 3.1).
3.2.3

Grasslands

Within the study area the northern and southern shore of the pond are the main areas of
grassland. Previous research (Alleyne et al., 1999) has shown a variety of grasses found in the
Long Pond project area Phase 1 such as zoysia, crab grass and seashore grass. Mixed among the
grasses is a variety of low creeping plants such as duckweed (Pectis humifusa), carpet daisy
(Wedelia trilobata). There are a few maypole plants (Agave barbadensis) in the grassy areas
south of the pond. Results also showed that during the period from 1951 to 1964 the percentage
of grasslands were the largest habitat within phase 1 of the study area. However from 1991
onward, the grassland became the second largest habitat found in the area giving way to woods.
The size of this grassland habitat fluctuated with a small decline in 1964 and 2004 (Table 3.1).
3.2.4

Pond and Tributaries

The pond and its tributaries are found mainly in the centre of the project area Phase 1. It has
taken on a different shape over the study period. It has decreased in size from the year 1951 to
2004. The size of the pond within the study area appeared to be at its largest in 1951. From 1964,
the size of the area fluctuated with a peak in 1997. From 1964, the pond does not represent a
significant percentage of the study area compared to other habitats.
3.2.5

Sand Dunes and Vegetation

Sand dunes occur immediately landward of the beach along the shore to the north and south of
the opening of the pond. Previous research (Alleyne et al., 1999) and ground truthing (2006)
suggests that they are eight species of vegetation along the northern dune. These include
Blutaparon vermiculare (no common name), crab grass (Sporobolus virginicus), seaside spurge
(Chamaesyce mesembrainthemifolia), seaside yam (Ipomoea pes-carprae), seaside bean
(Canavalia rosea), sea grape (Coccoloba uvifera), fat pork (Chrysobalanus icaco), and seaside
sage (Croton flavescens). However, distinctive species can be found along the southern dune
such horse nicker (Caesalpinia bonduc), casuarinas, feral cotton, seaside mahoe (Thespesia
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populnea), prickly wild coffee (Clerodendrum aculeatum) and crab eye vine (Abrus
precatorius). Sand dunes fluctuated in size from 20.0% to 12.5% over the study period. A
significant portion of the study area consisted of sand dunes in 1951 and the size decreased
gradually until 1991. The size of the dunes increased further by 1997 and decreased again in
2004
3.2.6

Sand Mining

The only aerial photograph from the study period which showed the presence of sand mining
was in the year 1964. It was located south of the pond close to the Ermy Bourne highway (Figure
3.3 and 3.7). Sand mining accounted for 6.53% of the overall study area.
3.2.7

Woods

Through aerial photographs 1951, 1964, 1991, 1997, satellite imagery 2004, past research
(Alleyne et al., 1999) and ground truthing (2006) identified the main type of wood found in the
area were casuarina woods and clammy cherry woods. According to Alleyne et al., (1999) the
woods occurred to the north of the pond. They were planted to stabilise the bank of the northern
loop, which in past years was the main channel. A small percentage of the study area consisted
of a wooded habitat in 1951. However, between the years 1951 and 1991 there was an increase
in the wooded habitat. The percentage habitat later became the largest during the period of 1991
to 2004.The percentage of wood to the overall study area decreased slightly in 1997 and
increased in 2004. In 2004, results showed that most of the area is wooded.
Table 3.1: Changes in types and sizes of habitats in each year expressed as a percentage of the Phase 1
(total area: 664720 m2)
Habitats

Percent of Phase 1 area
1951

1964

1991

1997

2004

22.33

20.67

0.00

0.00

0.00

2.52

2.68

7.23

7.01

8.63

Grasslands

24.91

23.53

26.33

26.05

25.13

Ponds and tributaries

17.87

7.85

6.57

8.79

5.86

Sand dunes and vegetation

20.04

17.52

13.32

15.27

12.45

0.00

6.53

0.00

0.00

0.00

12.67

21.22

46.59

42.87

47.96

Agriculture
Beach

Sand mining
Woods
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Figure 3.7: Variations in habitats found during 1951, 1964, 1991, 1997 and 2004.
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Figure 3.8: Changes in types and sizes of habitats over the study period

3.3

Changes in the pond over time

In 1951, the channel of the pond flowed towards Walkers beach. The pond had two distinctive
tributaries, which together took the shape of a fork (Figure 3.9, 1951).
In 1964, the pond was substantially reduced in size but maintained the same basic shape.
However, its tributaries fork more seaward from the western side of the phase 1 boundary
(Figure 3.9, 1964)
In 1991 the main channel of the pond meanders to the north of the phase 1 boundary. The forklike shape is still present, however it is now located more seaward of the phase 1 boundary. A
channel flowing parallel to the beach has appeared at the mouth of the pond (Figure 3.9, 1991).
In 1997 the main channel straightens to flow from the west as in previous years. The channel
flowing parallel to the beach turns landwards. The fork has also moved more landward.
However, another tributary meanders towards the north (Figure 3.7, 1997).
In 2004 the pond retains the shape it had in 1997. However the channel which moved landward
from the beach is cut off. The pond also retained the shape of a fork, but not in the same exact
location as previous years (Figure 3.9, 2004). Figure 3.9, Union shows a combined location of
the paths of Long Pond through the years 1951- 2004.
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(1964)

(1951)

(1991)

(1997)

(2004)

(Union of years)

Figure 3.9: Changes in pond location over time represented by maps of the years 1951, 1964, 1991, 1997, 2004
respectively, along with a unification map representing the various paths of the pond over the study period.
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Generally, from 1951 to 1964, there was a significant decrease of 65,306 m2 of the surface area
of the pond (Figure 3.10). From 1964 to 2004, the surface area of the pond fluctuated with a peak
in 1997, and then declined to its lowest level in 2004 of 38,948 m2 (Table 3.2).
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Figure 3.10: Changes in surface area of the pond over the study period in phase 1

Table 3.2: Change in surface area of pond over the study period in
phase 1
Year

3.4

Area (m2)

1951

117480

1964

52174

1991

43660

1997

58451

2004

38948

Numbers and areas of land plots falling within the proposed conservation area

A total of 56 land plots are found within the study area (Figure 3.11). The total area of land plots
found within the study area is 2,680,237 m2. The minimum size plot found within the study area
is 507.9m2 and the maximum size plot found within the study is 861,137.5 m2.
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Figure 3.11: Land plots found within the study area

A total of 39 land plots were found fully within the proposed Conservation Area Phase one
excluding two (2) land plots which are characterized by the Barbados Land Tax and Valuation
department as sand and flood plain (Figure 3.12). These plots cover a total area of 446382 m2.
The largest size plot which covers an area of 103,328 m2 is owned by Muriel Roberts, while the
smallest size plot which covers an area of 507.9 m2 is owned by Iry Alleyne. One land plot is
partially found within the proposed Long Pond conservation area. It accompanies a total area of
204907.13 m2 and owned by an Overseas Corporation. The Conservation Area Phase one covers
a total area of 651,289 m2.
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Figure 3.12: Land plots found fully and partially in phase 1

There are 15 land plots contained in Phase 2 of the proposed conservation area (Figure 3.13).
Phase 2 covers a total area of 2,014,805 m2. The largest plot found in Phase 2 covers a total area
of 656,118 m2 and it is owned by an overseas corporation. The smallest plot of land found in
Phase 2 covers an area of 142,999 m2 and it is owned by Rayson Benjamin.
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Figure 3.13: Land plots found within Phase 2

The majority of land plots (32) are between 1,000 to 15,000 m2 (Figure 3.14). No plots were
found between the interval of 30,000 m2 to 60, 0000 m2. However there were only two plots
greater than 1,000,000 m2.
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Figure 3.14: Frequency distribution of land plots size found in Phase 1

In phase two, a larger number of plots (6) were found within the interval greater than 100,000 m2
(Figure 3.15). No plots were found within the interval less than 1,000m2 and the interval 60,000
to 750,000 m2.
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Figure 3.15: Frequency distribution of land plot size found in Phase2
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>100000

A total of 37 land plots found within phase 1 were valued under BDS $125,000 (Figure 3.16).
One land plot was valued within BDS $ 875,000 to BDS $1,000,000 range. The total value of the
Conservation Area Phase 1 excluding sand and flood plain is BDS $1,781,742 dollars.
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Figure 3.16: Frequency distribution of land values found within Phase 1

The total value of the proposed Conservation Area Phase 2 is approximately BDS $9,432,444
dollars (Figure 3.17). Eight land plots where valued under BDS $250,000 dollars. However, four
land plots were valued between 375,000 to $8,750,000. Three land plot were valued over one
million dollars.
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Figure 3.17: Frequency distribution of land values found within phase 2
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DISCUSSION

4.1

Overview

This study has efficiently captured and displayed the desired geographically referenced
information on the proposed Long Pond Conservation Area and allowed for the manipulation of
such to answer queries. It has also established a baseline for further research. The application
shows changes in pond location and shape over time, changes in habitat size and type over time,
the surface area which the pond covers over time, numbers and areas of land parcels falling
within the proposed Long Pond Conservation Area (LPCA) Phase 1 and 2 and the distribution of
the size and value of the land parcels falling within Phase 1 and Phase 2.
The GIS application for Long Pond project fulfilled the objectives satisfactorily, as one of the
greatest strengths of a GIS is the ability to collate and cross-reference many types of data by
location. Unfortunately, inherent in this strength is the problem of error, as each time a new
dataset is imported, the GIS also inherits its errors. These errors may combine with the errors
which already exist in the database in unpredictable ways and lead to errors in the GIS analyses.
Other limitations include:
•

Mosaicing of maps may include small errors of overlap.

•

Estimation of the area of land plots by GIS was not exactly the same as from the
Barbados Land Department and Valuation Department.

•

The estimated areas of land plots from GIS were used to calculate some land values.

•

Habitats maps produced were not fully aligned to the Phase 1 Conservation Area
boundary.

•

There may be subjectivity in photo interpretation of delimitation of the habitats, land
plots and pond extents.

•

CAD maps used to georeference and digitize the land plots were not up-to-date with
newly acquired land plots and hence the size of some of the new land plots in the area
were estimated.

Despite the many limitations associated with GIS projects it is still being used for conservation
purposes by other Caribbean countries. Belize has used GIS as a tool for mapping the marine
resources of South Water Cay Marine Reserve. Processes involved were:
•

A base map digitized into GIS

•

A high–accuracy, satellite based differential global positional system (DGPS) was used to
georeference biological survey data.

•

A database was developed.

•

Aerial photographs and baseline environmental data were used to classify lagoon
polygons

•

Other polygons were also delineated from aerial photographs and classified using data
collected by Coral Cay Conservation
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•

Results produced a resource map of the South Water Cay Marine Reserve. This resource
map includes habitats such as seagrasses, sand, a variety of different reefs, cays and coral
rubble.

The flexibility of GIS system assisted in solving problems associated to producing a more
accurate map which is further enhanced by its associated database. Its ability to manipulate
satellite imagery was useful in conducting ecological assessment. GIS allowed more reliable
management decisions in a more complex and diverse environment of integrated marine
resources management approach. (Mumby et al. 1995).
At a broader scale, the World Resources Institute used GIS data and maps to illustrate the effects
of deforestation to people over the world. Frontier forest boundaries were imported into a GIS
database. The results were used to classify the forest according to risk. The GIS analysts
produced a series of regional frontier maps. Also preliminary maps of frontier forest boundaries
were sent to regional experts for review. Their corrections were used to create the first
worldwide maps of the remaining frontier forests and to assign threat levels to their status as
frontier (Lang 2003).
Along with the ability to create maps for natural resources, GIS can aid in coastal protection.
Delaware used Arc View GIS software to guide construction projects and help protect their
coast. Rapid development around the coast has impacted on its natural resource. In order to study
the problem, Delaware Coastal Management Program created a GIS data warehouse of coastal
and marine features for Delaware’s 260 miles coast. The Arc View GIS software was used to
create buffer zones around existing infrastructure and to find potential growth zones. The GIS
identified land that has already been developed, and land, such as wetlands, that should not be
developed. A resulting map illustrated growth zones where development is possible without
potentially affecting the natural resources (Lang 2003).
4.2

Historical Background to land use change

This study has shown a change in land use from agriculture from 1964. For the past 300 years
the main agricultural crop in Barbados was sugarcane, however, there has been a rapid decline in
sugarcane areas over the past thirty years. Cultivatable lands have declined from about 70,000
acres in the 1960's to approximately 50,000 acres at present (Ministry of Agricultural and Rural
Development 1996). Over the period 1966-1976 arable land declined from 57.7 to 46.2% (GoB,
2001). The sugar cane industry was for centuries the anchor of the Barbadian economy but, at
present, tourism is the main contributor to the island’s Gross Domestic Product. This probably
explains the absence of agriculture in the 1991 and 1997 aerial photographs and 2004 satellite
imagery. The Government of Barbados has seen this study area as having great potential for ecotourism development through many proposed ventures such as interpretive trails for Long Pond
and Chalky Mount (The ARC 1998) (Figure 4.1). The area is also used by tour operators such as
the Highland outdoor tours which use the Eco-huts built close to the pond as part of its tour
package. Horseback riding and hikes also take place in the area (Alleyne et al. 1999).
4.3

A description of the habitats and their contribution within the proposed Long Pond
Conservation Area (LPCA)

The habitats described below, which are natural resources found within the LCPA provide many
ecological functions. The balanced use of these resources for both economic and ecological
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functions is central to their sustainable management. Therefore, human intervention and
conservation can become natural partners.

Figure 4.1: Long Pond and Chalky Mount interpretive trails (ARC 1998)

4.3.1

Beach

A beach is a temporary land form existing between the high and low water tide marks. They are
comprised of unconsolidated sand particles of different sizes and from different sources. The
level of exposure to waves and tides is also used to classify beaches as high and low energy
beaches. Beaches with extremely high energy have steeper slopes, larger sand particles, and are
more vulnerable to erosion and coastline changes (Goodbody 2002). The beach found within the
Long Pond Conservation area Phase 1 is considered to be a high energy beach exposed to the full
Atlantic swell. The results show that the beach is very dynamic. During the study period, the size
of the beach increased from 2.52% to 8.63% of the overall study area. This result could have
positive effects for sea turtles as this beach is a nesting site for Leatherback turtles (Dermochelys
coriaccea) between April to June (Figure 4.2).
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Figure 4.2: Locations of potential nesting beaches and actual nests for the leatherback sea turtle
(Dermochelys coriaccea) in Barbados 1984-1991 (Horrocks 1992)

4.3.2

Grasslands

Grasslands areas are good stabilisers of soil and this can reduce soil movement. This study has
shown that grasslands cover a large percentage of the overall study area. However, past research
(Alleyne et al. 1999), has reported that a number of cows have been grazing in the area and
should be controlled to reduce soil erosion in the area.
4.3.3

Pond

Long Pond is a permanent body of water which is fed by the Bruce Vale and Walkers Rivers and
their many tributaries which have seasonal flow. It also receives all the water that drains and
seeps from the surrounding lands. For most of the year the pond is blocked from direct flow into
the sea by a large sandbar across its mouth. The sand dune is breached when there is a great deal
of rain in the watershed and the pond overflows into the sea carving a path across the beach. This
study has shown that the size and path of the pond has fluctuated over the study period. The
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movement of the pond can affect other habitats within the LPCA. Past research (Alleyne et al.
1999) has shown that the pond has been modified by human intervention to prevent the erosion
of its northern bank and consequential destruction of the casuarina woods in that area. Therefore
monitoring strategies and more research should be implemented to produce protective measures
to reduce erosion to adjacent habitats and to curtail pollution from the upper regions of the
watershed.
4.3.4

Sand dune and vegetation

The east coast of Barbados is known for its intense wave action due to the effect of the Trade
Winds. The Long Pond area is confined by a dune system which acts as a buffer sheltering the
land from possible erosion. Coastal sand dunes develop where there is a sufficient supply of sand
in the intertidal zone and where onshore winds are widespread. The vital factor is the presence of
an adequately large beach plain whose surface dries out between high tides. The dry sand is then
blown landwards and deposited above the high water mark, where it is trapped by particular
dune-building vegetation which grows up through consecutive layers of deposited sand. These
dynamic landforms respond to shifting conditions along the coast, usually brought about by the
varying weather. Coastal dunes collect sand blown inland from the beaches in front of them by
onshore winds (accretion). They lose sand by a variety of mechanisms such as-deflation caused
by winds and marine erosion caused mainly by waves. Results have shown some fluctuation in
percentage of sand dune to the overall study area. This may have occurred through the natural
process of sand accretion and erosion of sand dunes or the result of human activities.
4.3.5

Sand mining

The presence of sand mining was evident only from the 1964 aerial photo within the proposed
Long Pond Conservation Area Phase1. Only a small percentage of 6.53 of the overall study area
was used for retrieval of sand. Today at Walkers, north of Long Pond a large sand dune is
extensively mined for sand (Alleyne et al. 1999). However it is not within the proposed
Conservation Area Phase 1. In the past, this dune and adjacent areas have been mined
indiscriminately. In some places sand removal has been too close to the beach and this has
increased the risk of flooding of the area during periods of high wave activity or storm surges.
This would also lead to the destabilisation of the sand dunes and threaten their stability and the
associated ecosystem.
4.3.6

Woods

Clammy cherry and casuarina woods are common on the east coast of Barbados. During the
study period the overall percentage of these woods has become the largest habitat found within
the Long Pond Area. This is advantageous to the LPCA and Barbados, as many tourists are
inclined to travel to sites of natural value allowing for revenue generation through user fees
(Goodbody 2002) which stimulates improvements to infrastructure and recreational facilities.
4.4

Land Ownership

There are 54 valuable land plots with a total cost of BDS $11,214,714 found within the
Conservation Area. Hence, the development of a conservation area for Long Pond and its
habitats may be significantly affected by alternatives pursued by the landowners in both phase 1
and phase 2. Therefore a major limitation in the development of a conservation area is that the
area is not owned by the government with the exception of the flood plain and sand. Moreover,
land owners should be informed of the importance of establishing Long Pond area and its
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surrounding habitats as a Conservation Area. Public awareness campaigns, town hall meetings
and the media are amongst the many avenues to get this information to the public. This will
facilitate any encouragement to sell their land plots to conserve the area.
5

CONCLUSION AND RECOMMENDATIONS

Long Pond and its adjacent habitats are in need of careful protection and planning if they are to
be sustained as natural assets to this country. There needs to be a holistic approach to
management of the Long Pond area. The range of land-use activities in the upper region of the
watershed could contaminate the pond, threaten the lives of aquatic species and destroy the
ecological value of the pond. If these issues are not addressed, management of the Long Pond
area will be difficult.
The use of GIS products created from this study will be useful in planning and management of
the proposed conservation area. This proposed area would be best suited for multiple use
management approach where a mixture of resources falls within boundaries of a protected
conservation area.
Management planning involves defining all activities aimed at achieving or maintaining a given
set of conditions in accordance with defined goals and objectives. In most cases, human activities
on certain ecosystems are responsible for the need for conservation establishment (St Hill 1992).
This may become an issue in the future for the LPCA as there is increasing development around
the proposed conservation area. Consequently, people and their activities are central to the
management planning process.
Before a conservation area can be established, a resource assessment and classifying of resources
must be at the forefront. This study has produced some physical, ecological (habitats maps) and
socio-economic data (land plots) which can render the foundation on which future conservation
planning and management decisions can be constructed. This data collection must be carefully
planned to ensure that priority is given to information which will answer the critical management
questions which need to be addressed. Other information which should be useful for a resource
assessment are: species composition, assessment of rare; threatened and endangered species,
identification of important support systems and ecological processes and delineation of critical
areas (e.g spawning, mating or feeding) for important species and assessment of cultural and
historic resources (St Hill 1992). Data collected from this study can also be used to monitor
species found with habitats. For example aerial photos can be used to identify turtle nesting
sightings and counts and can be used as a basis for detecting and illustrating change over time.
This study has also classified major habitats found within the study area. Classification is the
first crucial step in protection of these habitats as different types of habitats support different
species and essential ecological processes and therefore have characteristics of unique value.
This study can also aid in site planning of LPCA through the preparation of a zoning plan similar
to that developed for the Rwandan Volcano National Park (Mpore 2006). The plan utilises the
same kinds of parameters to those in resource assessment to identify areas with the greatest value
for different uses so as to assign specific zones. A zone is a distinct area with clearly defined
(legal) attachments as to how it is used. Hence, zonation allows management to administer
different levels of protection for the natural features, and to decide to what degree user activities
will be tolerated.
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The type of data collected from this study can determine what type of zone is chosen. A core
zone contains features of great natural value and is in need of maximum protection while buffer
zones are less vulnerable and a number of acceptable uses are allowed. Hence, using the
georeferenced maps shown in figure 3.7, distinct boundaries of each habitat can be identified and
the appropriate zone selected. Additionally, the data on the pond location could help stakeholders
identify the possible pathways of the pond which would assist in the overall zonation of the
proposed Long Pond Conservation area (LPCA). In this case, the pond would be identified as the
most fragile and prohibited area of the LPCA. Certain species found within these habitats may be
more susceptible to disturbance at particular times (example sea birds and nesting turtles)
therefore a buffer zone could be created to address this issue. In addition, the GIS products
produced from this study can provide the baseline in the determination of the trial lengths of
trails; appropriate pathways of trails for the area and the appropriate location for visitor facilities.
Therefore the map overlay method can be used to visualise and analyse the resource and user
data needed to identify zones. Based on the integration of GIS products and the objectives of the
conservation area the range of zones required should be determined.
Protection of nature is significantly important as is the safety of visitors who may visit the
proposed LPCA and therefore the GIS maps produced from this study can aid in the production
of emergency plans. Carrying capacity is another variable which must be calculated to protect
the natural resource found within the boundaries of the conservation area. The carrying capacity
refers to the number of people and the number of infrastructures that can be permitted in an area
within a predetermined time frame. Visitor numbers can produce a variety of effects. The
potential for damage to the resource by overcrowding should be taken into account. Use of the
resource will cause change; therefore the concept of “limits of acceptable change” can be used to
determine activities that can be allowed on the site (Goodbody et al, 2002). Integrating GIS data
and user data should aid in deciding whether development of a site should be established,
continued or terminated. Therefore the GIS products created from this study may be useful for
monitoring carrying capacity of the area, as increased human use will cause changes to the
resource. This information will help identify the limits of acceptable change to the Long Pond
area.
Education on the conservation of natural resources is a powerful tool for managing visitors and
staff of any conservation area. Persons who obtain the necessary information develop the
appropriate attitudes which can assist in compliance with regulations as they are informed about
the reasons for such regulations. The GIS maps compiled from this study can be used as visual
aids in educating visitors and staff about the LPCA.
The results of this study will also assist stakeholders in identifying the land plots and the cost of
purchasing the land for the establishment of the LPCA. Funding for the establishment of the
conservation area will be costly, as lands are not presently owned by government. Government
agencies and other conservation agencies should be explored as possible donors for this cause.
Use of GIS has shown a way for stakeholders to monitor the Long Pond Area through visualising
the changes in habitat types and sizes over the years. As stakeholders begin to develop a
management plan for the Long Pond area, this GIS will provide an effective way for park
managers to manage complex spatial data. In due course, the GIS should be expanded to the
entire Long Pond watershed. The data from this study is stored in a database in which other data
could be added. Moreover, a variety of data entered into the GIS aids in the synthesis of
management plans; incrementally improves the quality of the overall database and subsequently
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the quality of decision making which can assist in the planning and management of the proposed
conservation area.
6
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7
7.1

APPENDICES
Appendix 1: Habitat data in the study area (TA = Total area)
Habitats
Agriculture
Year

7.2

No.

Beach

TA
(m2)

No.

Grasslands

TA
(m2)

No.

TA
(m2)

Pond and
tributaries
No.

TA
(m2 )

Sand dune
and vegetation
No.

TA
(m2)

Sand mining
No.

Woods

TA
(m2 )

No.

TA
(m2 )

1951

18

148,442

1

16,749

10

165,604

2

118,772

2

133,232

0

0

7

84,213

1964

9

137,366

1

17,804

9

156,384

2

52,174

2

116,479

2

43,408

2

141,077

1991

0

0

1

4,805

12

175,015

1

43,659

2

88,557

0

0

34

309,715

1997

0

0

1

43,566

19

173,188

2

58,450

2

101,473

0

0

23

284,973

2004

0

0

1

57,398

14

167,016

1

38,949

2

82,754

0

0

14

318,794

Data Dictionary – shape files created for the Long Pond GIS

habitats1951phase1.shp
habitats1964phase1.shp
habitats1991phase1.shp
habitats1997phase1.shp
habitats2004phase1.shp
longpond1951.shp
longpond1964.shp
longpond1991.shp
longpond1997.shp

longpond2004.shp
Longpond_landplots_fully_within_phase1.shp
Longpond_landplots_partially_within_phase1.shp
Longpond_landplots_within_study_area.shp
Longpond_project_area_phase1.shp
Longpond_project_area_phase2.shp
StudyArea.shp
Union_1951_1964_1991_1997_2004_pond.shp
Parcelinterceptphase1.shp
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7.3

Appendix 3: Tables in the database:

Table 7.1: Habitat tables: 1951, 1964, 1991, 1997 and 2004
Field
Data Type
FID
Object ID
Shape
Geometry
Id
Long integer
Habitats
String
Area
Double
Area_sqft
Double
Table 7.2: Land plots table
Field
FID
Shape
Id
Land _tax_n
Enclosure
Owner
Address
Plots_ size
Site value
Owner_poss
Area gen
Area_sqft
Habitats
Name

Data Type
Object ID
Geometry
Long integer
String
String
String
String
Double
Double
String
Double
Double
Text
Text

Description (Attributes)
GIS identification of a point
Point
Owners identification
Identifies the type of habitat
The area of the plots (m2)
The area of the plots( sq ft)

Description (Attributes)
GIS identification of a point
Point
Owners identification
Land tax number
Enclosure number
Owner of the land plot
Address of the land plot
LTVD size estimation of a land plot
Taxable value of the land plot
Owner in possession of the land plot
The area of the plots (m2)
The area of the plots( sq ft)
Identifies the type of habitat
The year of the pond

Table 7.3: Long pond tables: 1951,1964, 1991,1997 and 2004
FID
Object ID
Shape
Geometry
Id
Long integer
Long pond
String
Area
Double
Area_sqft
Double
Habitats
String
Name
String
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GIS identification of a point
Point
Owners identification
Identifies the type of habitat
The area of the plots (m2)
The area of the plots( sq ft)
Identifies the type of habitat
The year of the pond

Table 7.4: Database on land owners and their respective plots in the study area
Land tax number
Owner
Size of plot
21.09.04.002/5
Sybil Worrell
1792.14037225932
21.09.04.006/8
Felix Phillips
1752.00179998543
21.09.04.003/3
Josiah Thompson
3847.44873264462
21.09.04.027/0
Roselyn Jordon
11509.50896465010
21.10.01.010/x
Harold Lowe
5400.04150058182
21.10.01.026/6
Catherine Alleyne
1083.84010725180
21.10.01.009/6
Iry Alleyne
507.85454432612
21.10.01.029/0
Patricia D Briggs
2410.42280785005
21.10.01.027/4
Eldica Alleyne
999.80397099156
21.10.01.028/2
Sidney Alleyne
770.68945485768
21.10.01.020/7
Martha Best
2580.76387779756
21.10.01.021/5
Anna Gill
1213.19687359087
21.10.01.023/1
Margaret Nichollas
820.40115505074
21.10.01.022/3
Viola Mahon
1018.85655844900
21.10.01.019
Charles Jordan
17601.85733038150
21.10.01.018/5
Lawrence Mulling
9240.40374966225
21.10.01.017
Kathura Worrelll
5005.45080030611
21.10.01.011/8
Milton Morris
16377.90889843450
21.11.01.004/9
Timothy Rock
9464.85767550232
21.11.01.002/2
Marcelle springer
4778.62283914698
21.11.01. 008/1
Cyril Thompson
7631.20502376570
21.11.01.009/x
Austin Boyce
10136.15557246560
21.11.01.005/7
George Griffith
3093.54595092189
21.11.01.006/5
Clemonte Straker
3935.75698479309
21.11.01.007/3
DaCosta Springer
2854.87554145790
21.11.01.010/3
Seibert Worel
4655.80198990577
21.11.01.011/1
Charles Doughin
12110.30590870300
21.11.01.012/x
Ezeckel Bancroft
4811.76631707044
21.11.01.013/8
Elliot Hinkson
8441.01416983226
21.11.01.016/2
Muriel Roberts
6577.20362650215
21.11.01.014/6
Marville Investments Inc
6737.29056309866
21.11.01.017
Hazeldene Springer
2407.28006765089
21.06.01.001/x
Overseas CORP
861137.59670429000
21.01.03.001/22
Pat D Benjamin
335874.83259052600
21.01.03.003/9
Asset Realization S A
42233.42149369100
21.01.03.002/0
Island Development Ltd
179858.75001603300
21.01.02.012/2
Pat Benjamin
19692.42133729450
21.01.02.013/0
Rayson Benjamin
20689.82412220780
21.01.01.001/1
Edna Bourne
126847.36681110100
21.01.02.017/3
Keith Benjamin
34079.20862787670
21.01.02.016/5
Rayson Benjamin
14299.23976190620
21.01.02.018/1
Pat Benjamin
29734.24539522400
21.01.02.019/x
Claudius Small
32200.71510103450
Morgan Lewis Ocean Front
16.09.01.001/9
Ltd
110711.25347715100
21.10.01.014/2
Edward Alleyne
4992.20587921208

40

Value of plot
4100.000
5400.000
4800.000
34200.000
3000.000
3500.000
7000.000
17100.000
3500.000
2000.000
4606.000
2300.000
2300.000
2200.000
3500.000
1900.000
1800.000
4000.000
6700.000
4000.000
4600.000
6800.000
6500.000
1500.000
1500.000
2000.000
2000.000
1500.000
2000.000
31300.000
62700.000
51300.000
4030000.000
250000.000
505800.000
1374500.000
77000.000
115900.000
852200.000
199800.000
89000.000
53600.000
202800.000
600000.000
1900.000

21.10.01.012/6
21.11.01.003/0
21.05.02.001/1
21.11.01.015
21.11.01.020/0
21.11.01.001/4
21.01.02.014/9

20.03.01.005
21.11.01.023

Samuel Springer
Seibert Worrell
A.N Bourne c/o Ivan Bourne
Erenest King
Melchior & Jean Springer
Muriel Roberts et al
James Benjamin
The CROWN/ flood plain
CROWN/ sand
Arawak Cement Co Ltd
Bertram Hall

6476.95835193714
1414.14762599797
88958.13103473710
60295.61756597420
1724.10420029929
103328.81624903200
50344.11359260780
13792.17079319140
81406.73371618280
287193.09849814900
1383.29408200000
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2400.000
4500.000
489300.000
157700.000
51600.000
250800.000
202000.000
0.000
0.000
1350008.000
62300.000

