





GOVERNMENT OF BELIZE

STATE PARTY REPORT

ON THE STATE OF CONSERVATION OF THE BELIZE BARRIER REEF RESERVE SYSTEM
(BELIZE) (N 764)

March 2018



WHC Decision 41 COM 7A.2
Forty-first Session.

Krakow, Poland.

2 -12 July, 2017.

Belize Barrier Reef Reserve System (Belize) (N 764)

The World Heritage Committee,

1.
2.
3.

10.

11.

Having examined Document WHC/17/41.COM/7A.Add;

Recalling Decision 40 COM 7A.32, adopted at its 40th Session (Istanbul/UNESCO, 2016);
Welcomes the progress achieved with the finalization of the Draft Forest (Protection of Mangroves)
Regulations, and requests the State Party to finalize the legal drafting and adoption of the
Regulations as a matter of priority and to submit the final legal document to the World Heritage
Centre, as soon as it becomes available;

Also _welcomes the commencement of the implementation of the Integrated Coastal Zone
Management Plan (ICZMP) and encourages the State Party to continue to ensure that the
resources required for the long-term implementation of the Plan are secured;

Notes the progress achieved towards developing concrete regulations based on the Cabinet
Decision to ban offshore petroleum exploration within the property, but reiterates its_position that
the adequacy of the one-kilometre buffer zone needs revision to secure the protection of the
property’s Outstanding Universal Value (OUV) and the full implementation of the Desired state of
conservation for removal of the property from the List of World Heritage in Danger (DSOCR);

Also reguests the State Party to submit to the World Heritage Centre the exact maps of the areas
where oil exploration will be prohibited by the proposed ban, as soon as they become available,
and prior to completion of the legislation of the ban;

Taking note of the ongoing revision of the Petroleum Exploration Framework, reiterates its
request to the State Party to ensure that the protection of the property’s OUV is fully integrated into
this process;

Also taking note of the confirmation by the State Party that the voluntary moratorium on sale and
lease of lands within the property remains in place, notes with concern that the cartographic
information provided by the State Party shows a high proportion of private land within the property,
and also reiterates its request to the State Party to develop a legally binding instrument to ensure a
permanent cessation of all sales and leases of state owned land throughout the property;

Further welcomes the ongoing revision of the Environmental Impact Assessment system
and urges the State Party to fully integrate the protection of the property’s OUV into this process to
ensure that the revised regulations guarantee that no areas within the property and in its immediate
vicinity can be developed in ways that would negatively impact on its OUV, consistent with the
requirements under the DSOCR,;

Further requests the State Party to submit to the World Heritage Centre, by 1 February 2018, an
updated report on the state of conservation of the property and the implementation of the above, for
examination by the World Heritage Committee at its 42nd session in 2018;

Decides to retain Belize Barrier Reef Reserve System (Belize) on the List of World Heritage
in Danger.




Executive Summary

This report embodies the advancements made by the Government of Belize to maintain the
outstanding universal values of the Belize Barrier Reef Reserve System (BBRRS) and to substantiate
its removal from the ‘List of World Heritage Sites in Danger’.

The year 2017-2018 was a significant year for the State Party as it has implemented several key
measures to address the main issues identified by the World Heritage Committee (WHC) and the
indicators of the Desired State of Conservation Report (DSOCR) with the ultimate objective to remove

the property from the aforesaid list in 2018.

A principal measure already implemented by the government was the enactment on December 30,
2017 of the Petroleum Operations (Maritime Zone Moratorium) Act No. 54 of 2017, which establishes a
moratorium on the exploration of petroleum and other petroleum operations in the entire maritime zone
of Belize, including internal waters, territorial sea and exclusive economic zone. Another principal
measure of the Government of Belize is the finalization of the revised Forests (Protection of
Mangroves) Regulations in March 2018, which have been tabled at Cabinet. These finalized
regulations have the support of the NGO community who share the interest of the government in
maintaining the outstanding universal values of the World Heritage Site. Furthermore, the
environmental impact assessment checklist has been amended forthwith in March 2018 to incorporate
consideration of the outstanding universal values in the environmental impact assessment process of
any proposed development to ensure that no areas within the property and in its immediate vicinity can
be developed in ways that would negatively impact on its OUV. During the ongoing revision to the
Environmental Impact Assessment Regulations, the property’s OUVs have been integrated into the
provisions relating to the terms of reference for the EIA process to reflect the amendment made to the

checklist that ensures the protection of the property’s OUVs.

Progress made on other current initiatives continue to demonstrate the country's commitment to
manage, protect and conserve the BBRRS through more informed management, through providing
socio-economic benefits, and through the maintenance of the integrity of the OUVs of the World

Heritage Site and surrounding areas.



INTRODUCTION

The 415 meeting of the World Heritage Committee held in Krakow, Poland during the period 2 -12 July,
2017 maintained the decision to retain the Belize Barrier Reef Reserve System on the List of World
Heritage Sites in Danger, which was originally listed in 2009 in Seville, Spain.

During the 41% meeting of the World Heritage Committee, the Committee welcomed the progress
achieved with the finalization of the Draft Forest (Protection of Mangroves) Regulations and the
commencement of the implementation of the Integrated Coastal Zone Management Plan (ICZMP).The
Committee also noted the progress on the Cabinet Decision to ban offshore petroleum exploration
within the property and to secure the protection of the property’s Outstanding Universal Value (OUV)
and the full implementation of the Desired State of Conservation (DSOC) for removal of the property
from the List of World Heritage in Danger. The Committee requested the State Party to submit to the
World Heritage Centre the exact maps of the areas where oil exploration will be prohibited by the
proposed ban.

This report represents the State of Conservation of the Property for the year 2017-2018 and it includes
the significant advances and Belize’s progress to address the recommendations of the World Heritage
Committee upheld at the 41t Session. The report also includes the implementation and progress of the
adopted Desired State of Conservation (DSOC) for the removal of the Belize Barrier Reef Reserve
System from the List of World Heritage in Danger.

The response to Decision 41 COM 7A.32 is now being presented for examination by the World
Heritage Committee at its upcoming 42" session in 2018.

Response from the State Party to the World Heritage Committee’s Decision 2017

1. Welcomes the progress achieved with the finalization of the Draft Forest (Protection of
Mangroves) Regulations, and requests the State Party to finalize the legal drafting and
adoption of the Regulations as a matter of priority and to submit the final legal document to
the World Heritage Centre, as soon as it becomes available;

In March 2018, the Forest (Protection of Mangroves) Regulations were finalized by the Ministry of
Fisheries, Forestry, the Environment and Sustainable Development and the Attorney General's



Ministry, and tabled at the Cabinet. Subsequent to approval of Cabinet, the regulations will be
ascended to Parliament where if approved, will become law. The anticipated date of ascension at
Parliament is at the end of the first quarter of the fiscal year. The final draft has the support of the
NGO community. The approval of these Regulations will meet yet another target under the Desired
State of Conservation to remove the Belize Barrier Reef Reserve System (BBRRS) from the List of
World Heritage in Danger.

The revised Forest (Protection of Mangroves) Regulations, herein referred to as the Mangrove
regulations, illustrates the importance of mangroves in the World Heritage Site/Protected Areas as well
as provide stricter measures/control mechanisms for mangrove alteration and protection (See Annex
1). The revision will:

(a) Expand the scope of definitions to include different types of mangroves and permissible

activities;

(b) Expand the requirement for a permit to include the selective trimming of mangroves;

(c) Expand the requirements for technical considerations in the grant of permits to encompass
tourism value, economic benefits, climate change, cumulative environmental impacts,
impacts and proximity to the World Heritage site, and requirement for mitigating actions that
would avoid or prevent impacts, such as restoration, buffer zones, or different work
methods;

(d) Increase the penalty for contravention of the regulations;

(e) Establish a technical review panel encompassing expertise from coastal zone management,
fisheries management, environmental impact assessment and land management to review

applications for certain types of mangrove clearance.

2. Also welcomes the commencement of the implementation of the Integrated Coastal Zone
Management Plan (ICZMP) and encourages the State Party to continue to ensure that the
resources required for the long-term implementation of the Plan are secured;

Since the effective date of the adoption of the ICZM Plan in February 2016, the Coastal Zone
Management Authority and Institute (CZMAI) has been working to operationalize the plan as well as
working closely with partners in implementing key recommendations. The following are a list of major
activities being done by the CZMAI:

a) Reactivation of the Coastal Advisory Committees (CACs):
i. Reviewed and revised the CAC Terms of Reference.
ii. Convened meetings with 6 of 9 CACs.
iii. Developed concept for the mobile application to facilitate information dissemination and
reporting.

b) Developed a “road map” of activities recommended within the Implementation Plan annexed to
the ICZM Plan.

c) Ongoing collection of baseline data on development/human use in three planning regions in
order to monitor the implementation of the zoning schemes within the ICZM Plan.



i. Drone mapping completed for 2 out of 3 planning regions.
ii. Data collected in addition to drone mapping completed for Caye Caulker.

d) Development and implementation of a water quality monitoring programme to collect
environmental data to be used as indicator for assessing risk in sensitive habitats.

Of note, the CZMAI also sits on the National Environmental Appraisal Committee which vets all
Environmental Impact Assessments and makes recommendations to the Department of the
Environment on proposed developments based on the ICZMP. These recommendations form part of
the decision-making process.

Likewise, as stated above (in the mangrove regulations), the Forest Department shall consider the
impacts of mangrove alteration on nearby coastal and reef areas known to be of outstandingly high
ecological value, highlighted within the ICZMP. Area specific coastal zone management guidelines
under the ICZMP, also provides criteria and development standards based on residential or
commercial developments. Standards are given for density, lots per acre, permitted use, secondary
use, setbacks, site coverage (percentage), building heights, number of piers, among others (See
Annex 2 & 3).

3. Notes the progress achieved towards developing concrete regulations based on the Cabinet
Decision to ban offshore petroleum exploration within the property, but reiterates its
position that the adequacy of the one-kilometre buffer zone needs revision to secure the
protection of the property’s Outstanding Universal Value (OUV) and the full implementation
of the Desired state of conservation for removal of the property from the List of World
Heritage in Danger (DSOCR);

4. Also requests the State Party to submit to the World Heritage Centre the exact maps of the
areas where oil exploration will be prohibited by the proposed ban, as soon as they become
available, and prior to completion of the legislation of the ban;

5. Taking note of the ongoing revision of the Petroleum Exploration Framework, reiterates its
request to the State Party to ensure that the protection of the property’s OUV is fully
integrated into this process;

In last year's State of Conservation Report, the Government of Belize had committed to ban offshore
petroleum exploration within the WHS property and along the main barrier reef as well as to designate
a one-kilometre buffer zone. However, on December 30, 2017 the Government of Belize passed the
Petroleum Operations (Maritime Zone Moratorium) Act No. 54 of 2017 to:

a) Impose a moratorium on the exploration of petroleum and other petroleum operations in the entire
maritime zone of Belize (this includes the internal waters, territorial sea and exclusive economic
zone);

b) Prevent pollution from installation devices and vessels used in the exploration and exploitation of
petroleum resources of the seabed and subsoil of the maritime zone;

c) Make further provisions for the protection of the Belize Barrier Reef Reserve System inclusive of
the World Heritage Site.

For clarity, the aforesaid law defines the Belize Barrier Reef Reserve System as all that area bounded
on the north by geographical coordinates UTM 412384 E, 2009873 N and bounded to the south by
geographical coordinates UTM 361402 E, 1777501 N, in NAD 27 Zone 16, without limit to the East and
West, comprising corals, coral reefs, atolls, islands, seagrass beds, mangroves and other associated
critical habitats and their inhabitants.



Anyone who commits an offence against this new Act, will be liable as indicated below:

a) In the case of an individual, to a fine not exceeding two hundred thousand dollars or to
imprisonment for a period not exceeding five years;
b) Inthe case of a corporate body, to a fine not exceeding three million dollars.

The Petroleum Exploration Framework, which was ongoing, is no longer a priority at this time due to
the fact that its development was largely on the development/expansion of the offshore exploration
component. The inland exploration of petroleum is fully developed and controlled through various
mechanisms (i.e. Legislation, PSAs, EIA process, etc...)

Due to this historic achievement by the Government of Belize (Petroleum Operations (Maritime Zone
Moratorium) Act No. 54 of 2017) (See Annex 4), oil exploration and exploitation is now prohibited in the
entire maritime zone of Belize, therefore fully protecting the Outstanding Universal Value of the WHS
Property.

6. Also taking note of the confirmation by the State Party that the voluntary moratorium on
sale and lease of lands within the property remains in place, notes with concern that the
cartographic information provided by the State Party shows a high proportion of private
land within the property, and also_reiterates its request to the State Party to develop a
legally binding instrument to ensure a permanent cessation of all sales and leases of state
owned land throughout the property;

The Government of Belize continues its voluntary moratorium on the sale and lease of public lands
within the Property. In order to fully consider the development of a legally binding instrument to ensure
the permanent cessation of all sales and leases of state owned land throughout the property, the
Government of Belize needs to undertake a comprehensive study to verify land tenureship and to
conduct a ground-truthing exercise, and subsequent to that compilations of individual plans can be
performed and available public lands can be formally surveyed and described for declaration as
mangrove reserves. Due to the extensiveness of the Property, the scattered nature of the islands,
continuous beach erosion and accretion, and the illusiveness of some forms of evidence of tenure, this
study would require a substantial amount of time and financial and human resources in order to
complete. The importance of the land verification and surveying exercise is such that if it is not done
accurately, land set aside for reserves may appear to be national land due to the absence of a survey
when in fact it is already issued or occupied, exposing the Government of Belize to compensation
claims. These scenarios are to be avoided.

A study was commissioned by World Wildlife Funds in 2017 on Land Use and Land Tenure Analysis
within the BBRRS (See Annex 5). The study found that of the total land mass of approximately
13,253.6 acres within the BBRRS, around 86 acres of public lands potentially exists. The study had
myriad challenges and drawbacks and so accuracy of the estimates cannot be guaranteed. When the
Forestry Department examined the cartographic results of the study against the boundaries of
individual islands, there was a substantial mismatch and incompleteness that rendered the boundary
data unusable. However, if the results of the study are considered at the level of the entire property, it
indicates that out of the 7 protected areas that comprise the BBRRS the majority or 99% of potential
public lands that exists, are situated within one protected area — the South Water Caye Marine
Reserve.



The Ministry of Natural Resources and the Ministry of Fisheries, Forestry, the Environment, and
Sustainable Development has agreed, with financial support via WWEF, to partner on the goal of
completing the above mentioned detailed on-ground and archival tenure study and subsequent land
surveys to verify land tenureship within the South Water Caye Marine Reserve and Sapodilla Caye
Marine Reserve with the aim of establishing mangrove reserves for the remaining national lands that
qualify. To achieve the aforementioned, a step by step method has been proposed by the Ministry of
Natural Resources in a letter to the Ministry of Fisheries, Forestry, the Environment and Sustainable
Development and the UNESCO Secretary General of Belize (See Annex 6 & 7). This approach is
welcomed by the NGO community who are partnering to raise the necessary funds.

7. Further welcomes the ongoing revision of the Environmental Impact Assessment system
and urges the State Party to fully integrate the protection of the property’s OUV into this
process to ensure that the revised regulations guarantee that no areas within the property
and in its immediate vicinity can be developed in ways that would negatively impact on its
OUV, consistent with the requirements under the DSOCR;

The Environmental Impact Assessment Checklist utilized by the Department of the Environment has
been amended in March 2018 (See Annex 8) to include consideration for the assessment of potential
negative impacts on the maintenance of the outstanding universal values of the WHS for any
development in the area. EIA developers will be required to include an assessment against the OUVs
in EIAs.

While the EIA regulations is still undergoing a revision exercise, the current amended Environmental
Impact Assessment (EIA) regulations (Statutory Instrument No. 24 of 2007) ensures that any proposed
development project, undertaking or activity within a protected area (including the BBRRS-WHS)
requires an EIA. Likewise under Schedule 1 of the regulations, it states that any construction of hotels,
resort facilities and golf courses within or in close proximity of the boundaries of a protected area or a
World Heritage Site requires an EIA. By definition in the law, this tool identifies, predicts, evaluates,
mitigates and manages the environmental, and key social and economic impacts of development
projects, undertakings, programmes, policies or activities. In order to ensure that no areas within the
property and in its immediate vicinity can be developed in ways that would negatively impact on its
OUV, during the ongoing revision to the Environmental Impact Assessment Regulations, the property’s
OUVs have been integrated into the provisions relating to the terms of reference for the EIA process to
reflect the amendment made to the checklist that ensures the protection of the property’s OUVs.



Table 1 below shows the implementation progress of the DSOCR:

Indicators

Method of Verification

Timeframe

Progress

1. The area of mangrove
coverage in the property
is maintained at least at
the same level as when
the property was
inscribed on the List of
World Heritage in
Danger in 2009. There is
no further loss of
mangrove cover within
the entire property,
including all mangrove
types that are unique
and irreplaceable,
measured against the
2009 baseline.

Strengthening, adoption, implementation,
and effective enforcement, of the currently
proposed Mangrove Regulations

Satellite imagery/aerial photography of the
property indicating the current mangrove
coverage, measured against the 2009
baseline

Maps showing the distribution of the
different categories of land ownership
within the property and cadastral data of
land tenure compared against the 2009
base year (the date when the site was
inscribed on the List of World Heritage in
Danger)

Adoption by law of a permanent cessation
of all sales and leases of state owned land
throughout the property, measured against
the 2009 baseline

Adoption by law of a zoning plan covering
the entire property that specifies clearly
defined regulation for allowed development
and use for each zone, based on scientific,
ecological and biological information about
the property's OUV and its attributes.

Completed by

31
2016

December

Revised Mangrove Regulations were
finalized in March 2018 by the
Ministry of Fisheries, Forestry, the
Environment and Sustainable
Development and the Attorney
General’'s Ministry, and tabled at
Cabinet.

GEF-SGP project on mangrove
coverage, measured against the 2009
baseline completed (see Annex 9).
The mangrove coverage is 95.3% of
what it was in 1996 (year of
inscription).

The government maintains a
voluntary moratorium on the sale of
nationally held lands. A
comprehensive land analysis study
needs to be completed before
considering the instrument to declare
mangrove reserves.

Adoption of Integrated Coastal Zone
Management Plan in 2016. Area
specific plans define what types of
developments and standards are
suitable for the various coastal areas.

2. No areas within the
property and in its
immediate vicinity are
developed in ways that

Adoption by law, implementation and
adequate enforcement regulations that
specify the type, scale and density of
coastal development consistent with the

Completed by

31
2016

December

Revision of EIA regulations are under
way under the GEF-KBA Project. The
final briefing notes for the revision of
the environmental clearance process




affect the property's
natural outstanding
beauty and status as a
globally significant natural
phenomenon of
Outstanding Universal
Value

requirements to maintain the property's
natural outstanding beauty and that of its
immediate surroundings, including
establishment of areas where no
development should be permitted

is in the process of being finalized.

Area specific development guidelines
were developed under the ICZMP
(see Annex 2 & 3)

Mangrove regulations provide special
protection/stricter measures to
mangroves in “Priority Mangrove
Areas”.

All areas within the
property and the
surrounding areas that
support the ecological
functioning of the system
are excluded from oll
exploration and
exploitation

A map that defines, on the basis of
oceanographic, ecological and other
scientific  information, the property's
surrounding areas where no oil exploration
and exploitation can be permitted

Legal adoption of a permanent exclusion of
the entire property and the defined
surrounding areas from oil exploration and
exploitation

Completed by
31 January 2016

The Parliament of Belize approved
the Petroleum Operations (Maritime
Zone Moratorium) Act No. 54 of 2017
in December 2017, which states that
all oil exploration and exploitation is
now prohibited in the entire maritime
zone of Belize.

The property is managed
effectively and in an
integrated way that will
ensure the protection of its
Outstanding Universal
Value, and appropriately
allows for achieving both
sustainable socio-
economic and
environmental goals

Adoption, implementation and effective
enforcement of the Integrated Coastal
Zone Management Plan, reflecting the
World Heritage status of the property and
its conservation and sustainable use
requirements and consistent with the
plan’s draft version of January 2015

Completed by
31 December
2016

ICZM plan approved on Feb. 91,
2016.

The ICZM plan is being implemented
through funding under the Marine
Conservation and Climate Adaptation
Project (MCCAP).

Area specific development guidelines
were developed under the ICZMP




Updates on other conservation initiatives/issues identified by State Party

The Belize Audubon Society, the co-manager for the Blue Hole and Halfmoon Caye
National Monuments (WHS), commissioned a mangrove and littoral forest coverage
study within the BBRRS in 2017 under the GEF Small Grants Programme named
“Highlighting 20 years of World Heritage designation, BBRRS: Working toward better
monitoring, management, and awareness”. The study by Emil Cherrington et al. (2017)
revealed that a total of 89 hectares of mangrove forest were cleared between 1996 (year
of WHS inscription) and 2017 within the BBRRS. As a result, the property has remained
fairly intact with keeping 95.3% mangrove coverage from 1996 (See Annex 9 for
complete study). Within the BBRRS, the South Water Caye Marine Reserve is the most
susceptible to future land clearing due to the number of private land properties within the
protected area.

This study has met the 1% indicator of the Desired State of Conservation in an effort to

maintain and/or manage mangrove coverage within the World Heritage Site.

The draft revised Fisheries Bill has been prepared and submitted to the Attorney
General’s Ministry for legal review before its submission to Cabinet and subsequent
approval in the House of Representatives. The draft bill has undergone recent revisions
and consultations with key stakeholders for its resubmission to the Attorney General and
subsequent submission and approval by Cabinet before mid-2018. The revision process

was led by a Task Force comprised of several NGOs and key stakeholders.

In addressing the corrective measure 6(g) of DEC 33 COM 7B.33, the "National
Replenishment Zone Expansion” initiative continues to be implemented along with its
NGO and private sector partners. The project seeks to increase the current functional
‘NO TAKE' areas in Belize from the current 3.15% (58,699.4 ha) to 10% (186,541.7 ha)
of the territorial seas taking into consideration both near shore and deep sea areas
deemed critical for the overall ecosystems functioning of Belize’s coastal systems and
safeguarding of marine biodiversity. The consultant, who was hired, has submitted his
final report and maps illustrating the revised zones which were ground truthed with the
aid of the key stakeholders including but not limited to: the Fisheries Department, the
Forest Department, Lands and Survey Department and the University of Belize.

Currently, the Land Information Centre (Ministry of Natural Resources) has received the



consultant’s legal description of the zones, however, the Department needs to verify the

description of the coordinates before any drafting of legislation can be done.

IV. The management plans for the Glover's Reef Marine Reserve and South Water Caye
Marine Reserve, two of the seven sites with World Heritage status are still being updated
since consultation meetings for the revision were conducted in 2017. The first draft of the
SWCMR Management Plan has been recently submitted to the Fisheries Department
who will then circulate it to the SWCMR Advisory Committee for review and vetting in
April 2018. It is envisioned that the new 5-year management plan will include
amendments and improvements to reflect more detailed development guidelines such as
the Integrated Coastal Zone Management Plan and take on board the recommendations
from both reserves’ Advisory committees as it relates to activities within these protected

areas.

V. The draft 2016-2021 National Lionfish Management Strategy, a national initiative for the
long-term control of the Lionfish population (Pterois spp.) funded by Meso American
Reef Fund (MARFund), has been submitted to the Fisheries Department for review. The
strategy addresses mechanisms to manage the lionfish population in no-take zones,
determining density and population size and the marketing of lionfish to control the

population.

Measures/Efforts to maintain and improve OUV of the Property

I. In June 2017, a Belize Delegation, including the Minister responsible for Fisheries,
participated in the UN Ocean Conference and presented its voluntary commitments
under SDG 14: Conserve and sustainable use the oceans, seas and marine resources

for sustainable development. The Voluntary commitments are as follows:

e By 2018, enact and implement the new Fisheries Bill;

e Promote the implementation of FAO Voluntary Guidelines for Securing
Sustainable Small-scale fisheries;

¢ By 2020, commit to collaborate and cooperate with all relevant national agencies
to access markets and develop new fisheries products in support of long-term
tenureship to traditional and future fishers;

o By 2020, adopt the “Fish right, Eat right” certification program;



e By 2020, increase economic benefits by promoting value added products,
improving efficiency within the supply and value chains and seeking higher value
markets for the fisheries sector;

e By 2020, implement best practices for sustainable seaweed aquaculture as
supplemental income for fishers that include smart sighting, sustainability
standards and provides ecosystem services that is incorporated into a policy
framework for Belize;

e By 2020, establish sustainable catch limits for the Caribbean Spiny Lobster;

e By 2020, develop and implement the National Fisheries Policy;

e By 2020, develop and implement fisheries management plan and adaptive
management plans for main commercial species such as conch , lobster and fin
fish; and

e By 2021, achieve the full implementation of the Integrated Coastal Zone
Management Plan by Government agencies, developers and relevant

stakeholders.

The Fisheries Department continues to implement the national roll-out of managed
access, through its licensing program. It is focussed on ending open access fishing in
Belizean waters and empowering fishers and managers to collaborate as stewards of the
resource. The manage access program tracks who, what and how fishers fish. This
rights-based approach to managing Belize’s fisheries resources is aimed for better
management and sustainability of the fish stock and to help improve the livelihoods of
fishers and fishing communities. The offshore area is divided into 9 main fishing zones to
which each have an advisory committee to vet and review fishing license applications.

Information gathered can then be used for future management interventions.

Coral restoration efforts in Southern Belize are still ongoing from its inception nine years
ago. Under the MCCAP project, Fragments of Hope Limited has received funding
support to the estimated sum of US$340,000 for coral restoration work and capacity
building targeting the South Water Caye Marine Reserve and the Turneffe Atoll Marine
Reserve. Restoration efforts are also being carried out within the Laughing Bird Caye

Natural Park.



Conclusion

In conclusion, this report reiterates the commitment in implementing the DSOCR and the
corrective measures as well as other concerns of the World Heritage Committee in maintaining
the inscription of the Belize Barrier Reef Reserve System as a World Heritage Site. In achieving
the indicators of the Desired State of Conservation, it is anticipated that the property could be

removed from World Heritage List in Danger in 2018.
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6. DECLARATION BY APPLICANT

| HEREBY DECLARE THAT THE ABOVE MENTIONED INFORMATION IS
COMPLETE AND TRUE.

SIGNATURE OF APPLICANT:

Printed Name: —s-seeecmmcecmcmcece oo

Official Position:  ------m--mmmmmmmm e

5N 1 =3

STAMP or SEAL:

SIGNATURE OF OWNER OR AUTHORIZED OFFICER: ----=-==-=====mnmmmmmemmmeeae

Printed Name: = --=--eeemmemecoomem e ceeeeeeeee

Official Position:  ---=-=mmmmmmm e

5 1 =S —

STAMP or SEAL:



7.

DETERMINATION: (To be completed by the Department of the Environment)

On the basis of this initial evaluation:

0

It is determined that the proposed project MAY NOT HAVE A SIGNIFICANT IMPACT
on the environmentand a LETTER OF ENVIRONMENTAL CLEARANCE can be

granted.

It is determined that the proposed project MAY HAVE SOME IMPACTS on the
environment but which can be mitigated for easily, and hence an ENVIRONMENTAL
COMPLIANCE PLAN (ECP) can be developed and signed before Letter of
ENVIRONMENTAL CLEARANCE can be granted.

It is determined that the proposed project MAY HAVE SIGNIFICNT IMPACTS on the
environment and that it qualifies under the types of projects not to be entertained by
DOE.

It is determined that the proposed project COULD HAVE POTENTIALLY
SIGNIFICANT IMPACTS and falls under Schedule 2 of the EIA Regulations, hence a
LIMITED LEVEL STUDY is required.

It is determined that the proposed project MAY HAVE SIGNIFICANT IMPACTS on the
environment and an ENVIRONMENTAL IMPACT ASSESSMENT is_required.

Signature:  --mmmmemmmmme e

Printed Name: ------=-=--moeeeemmomemmcemeceeenees

Official Position: ----=======memmcemmmem--

Date:

DOE Stamp:



TOURISM INDUSTRY

Environmental Checklist
(As part of the exercise to determine the need or not for an Environmental
Impact Assessment in Belize)

PURPOSE OF CHECKLIST

The Department of the Environment requests all public and private agencies, corporations and
individuals to consider the environmental impacts of a proposed project before making decisions.
In accordance with the Environmental Protection Act, an environmental impact assessment (EIA)
must be prepared for all project proposals with potential adverse impacts on the quality of the
environment. The purpose of this checklist is to provide information to assist the proponent and
the Government of Belize, identify impacts of a proposal and to take adequate and practical
measures to mitigate any adverse environmental effect that may result from the proposal. This
checklist will also help the Department of the Environment decide whether an E.I.A. is required
for said proposal.

INSTRUCTIONS FOR APPLICANTS

This environmental checklist asks you to describe some basic information about your proposal.
The Department of the Environment will use this checklist to determine whether the
environmental impacts of your proposal are significant, requiring preparation of an EIA. Please
answer the questions briefly, with the most precise information known, or give the best
description you can.

You must answer each question accurately and carefully, to the best of your knowledge. In most
cases, you should be able to answer the questions from your own observations or project plans
without the need to hire experts. If a question does not apply to your proposal, write ""DOES
NOT APPLY™.

Complete answers to the questions now may avoid unnecessary delays later. Some questions ask
about governmental regulations. Answer these questions if you can. If you have problems, the
governmental agencies can assist you. The checklist questions apply to all parts of your proposal,
even if you plan to do them over a period of time or on different parcels of land. Attach any
additional information that will help describe your proposal or its environmental effects. The
Department of the Environment, to which you must submit this checklist, may ask you to explain
your answers or provide additional information reasonably related to determining if there may be
significant adverse impact.



TO BE COMPLETED BY THE APPLICANT

Before you fill out this form, please ensure you have read and understand the environmental regulations
of Belize (Environmental Impact Assessment Regulations, SI 107/1995 as amended in March 2007-SI
24 of 2007). All information should be typed clearly.

File Number:
Existing Development Yes/No Types of Construction:
Extension to existing Development Yes/No Condominiums:
New Development Yes/No Hotel:
Resort:
Palapas:
Other (specify):

1. GENERAL INFORMATION DESCRIBING THE PROJECT
(A)Project Title:

(B) Purpose and brief description for the project:
List all elements of the project and off site ancillary developments to be included in this
application (e.g.: buildings, plants, roads, pipelines, wells, camps, etc.)

(C) Name of the owner and/or Company:

() Address:
(I1) Name of the Contact Person:
(1) Telephone:
(IV) FAX Number:
(V) Email:
(VI) Web page:
(VII) Commercial or industrial registration Number:
(V1) Previous Applications or Work in following countries:

(D) List all other Environmental Permits or Licenses held by you for the same
location and/or related operations.

(E) Location

(Attach a copy of Land Registration, Lease agreement, maps, layout plans, diagrams,
photographs), and if available give GPS coordinates):

() Reasons for selecting this particular location:
(1) Other locations considered:



(111) Distance to the nearest residential area and public roads:
(F) Area of land required for the project and existing land uses
(farmland, residential, industrial, recreational, etc):

() Area required during construction:

(I1) Area required during operation:
(111)  Area reserved for future development:
(IV) Area required for ancillary development, housing and recreation:
(V) Area required for new roads and amenities:

(G)Project schedule:

(I) Estimated date of the beginning and end of construction:

(I1) Estimated date for the beginning of operation:
(111) Estimated date of the end of the project or decommissioning:
(IV) Other significant dates:

(H) Number of people utilizing the site:
Skilled Unskilled Total

(I) During construction:
(I1) During operation:
(II1) Foreigners:

(IV) Nationals:

(1) Types and Number of Equipment to be used:

() On-site:
(1) Off-site:



PROJECT DETAILS
(A) Areal/size, construction method and appearance of buildings and installations:
Architectural Design and/or Site Plan:
Geo-physical Information:
Describe landscaping if applicable)
(B)Approximate location of:

(I) Construction camps:

(I)Temporary access roads:

(1M Material storage sites:
(Please attach maps)

(C)Describe project's infrastructure and utilities requirements. Indicate whether they
exist or need to be developed:

()] Water:

(1)  Electricity:

(1) Fuels: (Types/Quantities):
(IV)  Roads, airports, etc.:

(D) Describe associated projects and off site development which are NOT INCLUDED
in this application:
(roads, power plants, desalination plants, wastewater treatment plants, crushers, borrow
pits, quarries, housing and recreational facilities, etc.)

(E) Periods of operation:
(seasonal, shifts, business hours)

(F) Raw materials, chemicals, fuels:
(Scientific and commercial names, types, quantities, chemical composition, sources of
raw materials or energy consumed and attach Material Safety Data Sheets)

(G)Describe methods of transportation, handling and storage of raw materials,
chemicals, fuel and final products:



3. ENVIRONMENTAL IMPACTS
(This includes direct, indirect, secondary, cumulative, short, medium, and long-term,
permanent and temporary impacts of the project)

(A) Expected impacts on people, building and man-made structures:

(B) Expected impacts on plants, animals:
- loss or damage to habitats of trees, and other plants, and animal species including
marine
- endangered species

(C) Expected impacts on land:
( topography, soil or beach erosion, land use, natural drainage, etc)

(D) Solid non hazardous waste/hazardous waste
(during construction and operation phase)
(I) Source and nature:
(I1) Quantities:
(1) Methods of treatment/control:
(IV) Final disposal site/method:

(E) Expected impacts on water:
(Impacts on surface, underground/aquifer, coastal waters and estuarine hydrology,
impacts of pollutants on water quality)

(F) Wastewater, drainage and surface runoff (during construction and operation
phase):
() Source and Nature:
(1) Volumes:
(111) Methods of treatment/control:
(IV) Final disposal site/method:

(G) Expected impacts on air quality
(Emissions from existing and future sources of air pollution during the construction and
operation phases)

()] Sources and nature of air emissions:

(1) Quantities:

(1) Methods of treatment/control:

(IV)  Final discharge (indicate the proposed physical stack height and location):
(V)  Monitoring/modeling of air emissions:

(H) Identify and quantify noise and vibration sources

Q) Public environment (outdoors):
(1) Working environment (indoors):



(1) Explosives:

() Type, name and purpose of using:
(1) Quantities:
(111)  When and Duration of use:

(J) Other Impacts
Provide information on any other impacts specific to this development:
Relocation of people:
Health Issues:
Social Issues:
General Environmental Issues:



4. SUMMARY OF ISSUES

EIA Aspects

Questions of Verification

Yes

No

Additional
Information
required

Sources of
Impact

1. Does it require significant land acquisition or
conversion for construction of hotel
infrastructure, e.g. sources of drinking water,
treatment and elimination of waste, energy
sources (> 250 acres rural; >5 urban; > 3,000
feet rural coastline; > 600feet urban)?

2. During construction of infrastructure, does it
result in large quantities of waste or eroded
material (significance depends on the type of
waste, collection of major precipitation)?

3. Does it require housing services to support
labor force during construction of the project?
(e.g. > 100 operators)

4. Once in operations, does it result in
generation of large quantities of domestic waste

5. Are there studies on the cumulative impacts
by a series of similar type development in an
ecosystem?

6. Will traditional terrestrial and marine
transportation routes be affected?

Impact
Receptors

7. Does it consist in locating hotel infrastructure
in areas that support conservation of
ecosystems, valued flora and fauna (e.g. forests,
protected areas, wetlands, mangroves, lagoons,
critical habitats, endangered species), or areas
of cultural and historical importance?

8. Does it enter into conflict with land use,
water extraction, use of water bodies, use of
energy sources, local salaries of existing labor?

Environmental
Impacts

9. Does it lead to the physical damaging of land
and water ecosystems, valued flora and fauna,
due to the type of tourism activity or the
excessive number of tourists?

10. Due to the domestic waste, does it pose a
threat in contamination of sources of drinking
water or internal/marine water bodies that
support the conservation of valued
ecosystems/species or stock of commercial fish
species?




11. Does it cause people to change the means
by which they sustain their lifestyles (the
significance depends on the socioeconomic | | | | | |
scale and type of impact, e.g. inertia towards
change, lopsided benefits)?

Does the activity require land reclamation or
dredging?

Clearing of Mangroves

12. Does it lead to a tourism explosion that can
leave the local environment damaged L] ||
permanently and cause a progressive decrease
of opportunities for arrivals?

Mitigation 13. Could it require mitigation measures that
Measures could result in the project being socially and | | | | | |
economically unacceptable?

Comments

Source: Directorio General para la Comision de Desarollo de las Comunidades Europeas, 1993




S. DESCRIBE MITIGATION MEASURES AND MONITORING PROGRAMS

(Measures which have been incorporated into the project to reduce environmental impacts during
all phases of the project)

List the attachments and supporting documents:

Additional Information (if required attached additional pages):



6. DECLARATION BY APPLICANT

| HEREBY DECLARE THAT THE ABOVE MENTIONED INFORMATION IS
COMPLETE AND TRUE.

SIGNATURE OF APPLICANT:

Printed Name: —e-eceememecmmececee e

Official Position:  ------m--mmmmmmmm e

5N 1 =3

STAMP or SEAL:

SIGNATURE OF OWNER OR AUTHORIZED OFFICER: ----=--=-=====mnmmmmmemmeeae

Printed Name: = =-=--smemmmmmemeeeoeemeceeeees

Official Position:  -=-=--mmmmmmm e

5 1 =S —

STAMP or SEAL:



7.

DETERMINATION: (To be completed by the Department of the Environment)

On the basis of this initial evaluation:

0

It is determined that the proposed project MAY NOT HAVE A SIGNIFICANT IMPACT
on the environmentand a LETTER OF ENVIRONMENTAL CLEARANCE can be

granted.

It is determined that the proposed project MAY HAVE SOME IMPACTS on the
environment but which can be mitigated for easily, and hence an ENVIRONMENTAL
COMPLIANCE PLAN (ECP) can be developed and signed before Letter of
ENVIRONMENTAL CLEARANCE can be granted.

It is determined that the proposed project MAY HAVE SIGNIFICNT IMPACTS on the
environment and that it qualifies under the types of projects not to be entertained by
DOE.

It is determined that the proposed project COULD HAVE POTENTIALLY
SIGNIFICANT IMPACTS and falls under Schedule 2 of the EIA Regulations, hence a
LIMITED LEVEL STUDY is required.

It is determined that the proposed project MAY HAVE SIGNIFICANT IMPACTS on the
environment and an ENVIRONMENTAL IMPACT ASSESSMENT is_required.

Signature: = —-m-mememememememememeee oo

Printed Name: -------s-m-eomommmmm oo e eee

Official Position: =----========mmmmemmmmmeee

Date:

DOE Stamp:



URBANIZATION/SUB-DIVISION/CONSTRUCTION PROJECTS

Environmental Checklist
(As part of the exercise to determine the need or not for an Environmental
Impact Assessment in Belize)

PURPOSE OF CHECKLIST

The Department of the Environment requests all public and private agencies, corporations and
individuals to consider the environmental impacts of a proposed project before making decisions.
In accordance with the Environmental Protection Act, an environmental impact statement (E1A)
must be prepared for all project proposals with potential adverse impacts on the quality of the
environment. The purpose of this checklist is to provide information to assist the proponent and
the Government of Belize, identify impacts of a proposal and to take adequate and practical
measures to mitigate any adverse environmental effect that may result from the proposal. This
checklist will also help the Department of the Environment decide whether an E.I.A. is required
for said proposal.

INSTRUCTIONS FOR APPLICANTS

This environmental checklist asks you to describe some basic information about your proposal.
The Department of the Environment will use this checklist to determine whether the
environmental impacts of your proposal are significant, requiring preparation of an EIA. Please
answer the questions briefly, with the most precise information known, or give the best
description you can.

You must answer each question accurately and carefully, to the best of your knowledge. In most
cases, you should be able to answer the questions from your own observations or project plans
without the need to hire experts. If a question does not apply to your proposal, write ""DOES
NOT APPLY™.

Complete answers to the questions now may avoid unnecessary delays later. Some questions ask
about governmental regulations. Answer these questions if you can. If you have problems, the
governmental agencies can assist you. The checklist questions apply to all parts of your proposal,
even if you plan to do them over a period of time or on different parcels of land. Attach any
additional information that will help describe your proposal or its environmental effects. The
Department of the Environment, to which you must submit this checklist, may ask you to explain
your answers or provide additional information reasonably related to determining if there may be
significant adverse impact.



TO BE COMPLETED BY THE APPLICANT

Before you fill out this form, please ensure you have read and understand the environmental regulations
of Belize (Environmental Impact Assessment Regulations, SI 107/1995 as amended in March 2007-SI
24 of 2007). All information should be typed clearly.

File Number:

Existing Development Yes/No Types of Construction:
Extension to existing Development Yes/No Ferro Concrete:

New Development Yes/No Lumber and Zinc Roof:

Palapas:
Residential Subdivision
Subdivision and Housing

1. GENERAL INFORMATION DESCRIBING THE PROJECT

(A)Project Title:

(B) Purpose and brief description for the project:
List all elements of the project and off site ancillary developments to be included in this
application (e.g.: buildings, plants, roads, pipelines, wells, camps, etc.)

(C) Name of the owner and/or Company:

(
(1
(1)
(V)
(V)
(V1)
(Vi)
(Vi)

Address:

Name of the Contact Person:

Telephone:

FAX Number:

Email:

Web page:

Commercial or industrial registration Number:
Previous Applications or Work in following countries:

(D) Listall other Environmental Permits or Licenses held by you for the same location
and/or related operations.

(E) Location
(Attach a copy of Land Registration, Lease agreement, maps, layout plans, diagrams,
photographs), and if available give GPS coordinates):

(1
(1

Reasons for selecting this particular location:
Other locations considered:



(1)

Distance to the nearest residential area and public roads:

(F) Area of land required for the project and existing land uses
(farmland, residential, industrial, recreational, etc):

()
(1
D)
(1V)
V)

Area required during construction:

Area required during operation:

Avrea reserved for future development:

Area required for ancillary development, housing and recreation:
Area required for new roads and amenities:

(G) Project schedule:

(1)
(1
(1)
(IV)

Estimated date of the beginning and end of construction:
Estimated date for the beginning of operation:

Estimated date of the end of the project or decommissioning:
Other significant dates:

(H)Number of people utilizing the site:

(1)
(1
D)
(IV)

Skilled Unskilled Total

During construction:
During operation:
Foreigners:
Nationals:

(1) Types and Number of Equipment to be used:

()
(1

On-site:
Off-site:



2.

PROJECT DETAILS
(A) Areal/size, construction method and appearance of buildings and installations:
Architectural Design and/or Site Plan:
Number of Buildings:
Geo-physical Information:
Access and Internal Roads Design:
Describe landscaping if applicable)
(B)Approximate location of:
(I) Construction camps:
(I1) Temporary access roads:

(1) Material storage sites:
Please attach maps)

(C)Describe project's infrastructure and utilities requirements. Indicate whether they
exist or need to be developed:

() Water:

(1) Electricity:

(1) Fuels: (Types/Quantities):
(IV) Roads, airports, etc.:

(D) Describe associated projects and off site developments which are NOT INCLUDED
in this application:
(roads, power plants, desalination plants, wastewater treatment plants, crushers, borrow
pits, quarries, housing and recreational facilities, etc.)

(E) Periods of operation:
(seasonal, shifts, business hours, Phases)

(F) Raw materials, chemicals, fuels:
(Scientific and commercial names, types, quantities, chemical composition, sources of
raw materials or energy consumed and attach Material Safety Data Sheets)

(G) Describe methods of transportation, handling and storage of raw materials,
chemicals, fuel:



3. ENVIRONMENTAL IMPACTS
(This includes direct, indirect, secondary, cumulative, short, medium, and long-term,
permanent and temporary impacts of the project)

(A) Expected impacts on people, building and man-made structures:

(B) Expected impacts on plants, animals:
- loss or damage to habitats of trees, and other plants, and animal species including
marine
- endangered species

(C) Expected impacts on land:
( topography, soil or beach erosion, land use, natural drainage, etc)

(D) Solid non hazardous waste/hazardous waste
(during construction and operation phase)
() Source and nature:
(I1) Quantities:
(1) Methods of treatment/control:
(IV) Final disposal site/method:

(E) Expected impacts on water:
(Impacts on surface, underground/aquifer, coastal waters and estuarine hydrology,
impacts of pollutants on water quality, surface water collection, aesthetics)

(F) Wastewater, drainage and surface runoff (during construction and operation
phase):
() Source and Nature:
(1) Volumes:
(111) Methods of treatment/control:
(IV) Final disposal site/method:

(G) Expected impacts on air quality
(Emissions from existing and future sources of air pollution during the construction and
operation phases)

() Sources and nature of air emissions:

(I1) Quantities:
(111  Methods of treatment/control:
(1V) Final discharge (indicate the proposed physical stack height and location):
(V) Monitoring/modeling of air emissions:

(H) Identify and quantify noise and vibration sources

(1) Public environment (outdoors):
(I1) Working environment (indoors):



(J) Other Impacts
Provide information on any other impacts specific to this development:
Relocation of people:
Health Issues:
Social Issues:
General Environmental Issues:



4. SUMMARY OF ISSUES

EIA Aspects

Questions of Verification

Yes

Additional
Information
required

Sources of
Impact

1. Does it require significant land acquisition or
conversion (rural > 12 acres)?

2. Is it located in a place that would benefit the
settlers (e.g. hillsides, soil type, rain patterns,
local climate, access to markets, etc.)?

3. Does it result in significant amounts of
eroded materials, effluent or domestic waste?

L] [

[]
[]

4. During the design stage, was the capacity of
the water sources and treatment systems
calculated not to exceed or to accommodate the
sewage, waste treatment and elimination
systems?

5. Does it require housing services to support
labor force during construction? (e.g. >100
workers)

6. Does it require the construction and
operation of infrastructure (e.g. water sources,
waste treatment and elimination infrastructure,
energy provision, etc.)?

Impact
Receptors

7. Does it require the relocation or
compensation of local settlers?

8. Does it consist of conversion of lands that
support conservation of ecosystems, valued
flora and fauna (e.g. forests, protected areas,
critical habitats, endangered species,
recreational (parks, play areas or green areas),
or areas of cultural and historical importance?

9. Is it located in areas that actually support a
significant part of the population (the
significance depends on the capacity of the
land, the distance of the relocated with respect
to the host population)?

10. Does it enter into conflict with land use,
water extraction, use of water bodies, use of
energy sources, local salaries of existing labor?

11. Once in operation, does it enter into conflict
with existing water extraction of the region
(e.g. by other communities and agriculture)?

12. Does it introduce a culture that is
incompatible for the existing population?

Environmental
Impacts

13. Does it cause people to change the means
by which they sustain their lifestyles (the
significance depends on the socioeconomic
scale and type of impact, e.g. inertia towards




change, lopsided benefits)?

14. Does it lead to an unequal provision of
facilities and services in favor of the new |1 ] ||
settlers with respect to the host population?

15. Does it attract unplanned settlers? | | | | | |

16. Does it lead to social conflict between the
new settlers and the host population? | | | | | |

17. During construction, does it present a

significant danger of contamination for the | | | | | |
workers and local communities (e.g. dust,
chimneys, accidents with dangerous materials)?

18. Does it significantly affect, negatively or
positively, the value of land around the site I—I I:I I:I

(e.g. >10% or requires the provision of an
economic compensation)?

19. Once in operation, does it present any risk

of contamination of sources of drinking water, | | | | | |
or significantly reduces the river’s waste
absorption capacity?

Mitigation 20. Does it ensure that the compensation

Measures includes a long-term provision of security for | | | | | |
the settlers, including the needs of an expanding
population?

21. Does it require competent health and
security personnel with a separate minimum | | | | | |
budget?

22. Could it require mitigation measures that
could result in the project being socially and | | | | | |
economically unacceptable?

Comments

Source: Directorio General para la Comision de Desarollo de las Comunidades Europeas, 1993
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Changes in mangrove cover across the Belize Barrier Reef Reserve System: 1996-2017

Table 1: BBRRS WHS constituent protected areas, and approximate area (2010) of littoral & mangrove
forest.?

No. | Protected area Area (ha.) Site area
Littoral | Mangrove | Total | (h2)
1 Bacalar Chico National Park & Marine Reserve 2 1,047 1,049 10,898
2 Blue Hole Natural Monument 0 0 0 414
3 Half Moon Caye Natural Monument 21 0 21 3,954
4 South Water Caye Marine Reserve 0 759 759 47,703
5 Glovers Reef Marine Reserve 6 57 63 35,068
6 Laughing Bird Caye National Park 1 0 1 4,095
7 Sapodilla Cayes Marine Reserve 0 19 19 15,619
TOTAL 30 1,882 | 1,912 | 117,751

Data sources

Whereas the Cherrington et al. (2010) study relied heavily on the use of Landsat-1, Landsat-5, and Landsat-
7 data for mapping change across 3 decades, this study utilizes data from the Landsat-5, Landsat-7, and
Landsat-8 satellites. That imagery was acquired in 8-bit digital number (DN) format from the U.S.
Geological Survey (USGS) via the Global Visualization (Glovis) platform: http://glovis.usgs.gov. Imagery
for Belize was acquired in the original Landsat World Reference System (WRS) path-rows, i.e. specifically
images corresponding to path 19 and rows 47-49. Table 2 summarizes the specific Landsat granules and
dates acquired for the study. The images were selected for having the lowest cloud cover for the periods
chosen, although some images had upwards of 20% cloud cover.

Table 2: Characteristics of the Landsat data used in the analysis.

Period | Satellite Sensor Spectral range | Spatial | Date acquired
(um)* resolution
1996 Landsat-5 | Thematic Mapper (TM) 0.45-2.35 30m 17 March 1996
2000 28 March 2000
2010 Landsat-7 | Enhanced Thematic Mapper+ 0.45-2.35 11 Jan. 2010
(ETM+) 28 Feb. 2010
2011 4 April 2011
2012 21 March 2012
2013 24 March 2013
2014 27 March 2014
2015 15 April 2015
2016 1 April 2016
2017 Landsat-8 | Operational Land Imager | 0.435-2.294 23 Feb. 2017
(oL

Unlike the earlier study (Cherrington et al, 2010), the present study did not rely as heavily on the use of
NASA / JAXA ASTER imagery for examining changes in the offshore cayes. ASTER images (AST140TH
product) from the following 2 days were used for reference: 25 March 2010 and 30 January 2017. Both

% Such figures are based on GIS analysis, using data modified from Zisman (1998) for the mangrove areas, and on
Meerman (2005) for the littoral forest extent calculations.
4 That does not include the thermal infrared spectral bands present in the Landsat-5, -7, and -8’s sensors.

4


http://glovis.usgs.gov/
















































http://www.geoville.com/diversity/products/pdf/DIVERSITY_More_Information_P4_Mangrove_Maps.pdf
http://www.geoville.com/diversity/products/pdf/DIVERSITY_More_Information_P4_Mangrove_Maps.pdf
http://eo1.gsfc.nasa.gov/new/validationReport/Technology/Documents/Tech.Val.Report/Science_Summary_Goodenough.pdf
http://eo1.gsfc.nasa.gov/new/validationReport/Technology/Documents/Tech.Val.Report/Science_Summary_Goodenough.pdf



http://www.biodiversity.bz/
http://www.nature.org/pressroom/press/press4573.html
http://www.nature.org/magazine/summer2010/features/art31631.html



http://evcc-panama.mcgill.ca/
http://whc.unesco.org/document/884
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