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BACKGROUND

The first National Environmental and Natural Resources
Management Research Agenda was developed in 2010 to act
as a guide to the country’s priority research needs, marine
and terrestrial, over a five year period. In October 2014, a
workshop was conducted to evaluate what was accomplished
over that period. Updates were presented on the different
research needs along with supporting documents; gaps in
the existing research needs were discussed; new research
needs were identified; timeframe for implementation of the
research needs and suggestion of partners to conduct or
guide interested researchers to address the research needs
were also completed.
Unlike the previous research agenda, the updated 2015
agenda is set up into two main sections: Research Needs and
Management Outputs, and Research, Timeframe and Partners.
Some of the general priority research areas are overarching
and/or cut across several research lines that are relevant
to both marine and terrestrial systems; these have been
classified as cross cutting. Besides these, there are other
identified research areas that are specific to either marine
and terrestrial (including freshwater) systems; these are
categorized and presented as such. In section I, each general
research area is accompanied by an overall justification as
well as a list of specific research needs under it. Furthermore,
all specific research needs are listed along with the main
management outputs that are expected based on the
application of the results of any given specific research need.
Section II summarizes the general and specific research needs
in relation to the amount of time for completion (timeframe)
and a list of potential partners that can directly address the
specific research or that can act as a contact point to direct
researchers in undertaking the specific research needs
outlined herein.
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Section I: Research Needs and Management Outputs

Section I: Research Needs and Management Outputs

Section I: Research Needs and Management Outputs
CROSS CUTTING RESEARCH

1.6

Determine the criteria, including
maximum level of land use change, for
retention of biological corridor function

Specific regulations for development and
management of corridors that enable filling of gaps
and connectivity within the National Protected
Areas System based on functional corridors

1.7

Quantify the impact of increased
anthropogenic fires, within the climate
change context, to broadleaf and savanna
forests

Inform the existing fire management policy and
plan and implement fire management measures to
safeguard ecosystem goods and services provided
by broadleaf and savanna habitats; inform fire
communication campaign

1.8

Quantify the impact of hydroelectric
dams on riverine systems and
communities

Provide decision makers, the public and in
particular, communities that will be most affected
with the information they need for more active
public participation in wise resource use and
management; development of mitigation measures;
inform a system of environmental and social impact
assessment that is paid for by developers but
conducted by qualified, objective, third party bodies

1.9

Determine the rate and causes of coastal
erosion from Sibun to Sarstoon and on
the Cayes

Recommendations and guidelines on best practices
to prevent further coastal erosion; shoreline and
beach restoration programs

1.10

Determine cumulative impacts of coastal
and cayes development on marine
habitats

Guidelines on maximum occupancy size and scale of
development on cayes and along the coast

1. Determine and quantify the impacts, especially cumulative impacts, of different land-use
practices and industries on Belize’s natural resources and hydrology
Justification - This research area as well as the accompanying specific questions were prioritized due to the
urgent need to properly inform land use practices and policies. This is because land-use change, especially
for large industries such as agriculture has been identified as the key threat to all of Belize’s ecosystems
and the accompanying ecosystem services they provide including: water provisioning and purification,
flood control, nutrient cycling, soil formation, provisioning of timber, wildlife and other non-timber forest
products, fisheries, tourism, shoreline protection as well as housing of pollinators and other biodiversity,
important for our major industries, especially agriculture and tourism.

#

Specific Research Needs

Management Outputs

1.1

Assess changes in land-use and land
cover

Baseline data for all studies relating to impacts of
land cover change, climate change vulnerability,
mitigation and adaptation, and the development of
mitigation and adaptation strategies; determination
of hotspots and land uses on which to focus
management efforts; inform design of national
biodiversity and environmental monitoring programs

1.2

1.3

8

Assess degradation of key ecosystems
and areas of importance across Belize
(broadleaf forests, riparian forests,
corridors, wetlands, savannas, littoral
forests, coral reef, mangroves, seagrass)

Regulations and management interventions for the
protection and sustainable use of key ecosystems
and areas of importance across Belize

Based on various development scenarios,
conduct or reappraise land-use
modeling to incorporate climate change
considerations and determine the future
state of the natural resource base in
country

Quantification of vulnerability of ecosystem services
to land use and climate change; development of
predictive models that can be used as early warning
systems; outreach/communication products for
decision-makers and the public that help them
properly evaluate and visualize various development
scenarios as well as help them choose from a
specific set of recommendations that leads to the
preferred scenario for Belize

2. Determine how social, political and economic factors affect the natural resource base

1.4

Accounting for climate change impacts,
determine how and to what extent
various land use practices exacerbate the
impact of natural disasters

Best practices and mitigation measures that can be
mainstreamed and adopted, especially by the most
vulnerable communities; development and fine
tuning of predictive models

1.5

Determine the impacts, including
cumulative impacts, of various industries,
especially agriculture, oil, mining,
tourism, alternative and/or renewable
energy and other land use practices on
ecosystems and ecosystem services

Updated land-use planning framework and policy
that includes results of cumulative impact studies;
zonation and development guidelines; best practices
for industry and mitigation measures
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Justification - This research area and its accompanying specific research needs were prioritized based
on the fact that in Belize, decision-making takes place primarily based on economic, political and social
factors, often without the inclusion of ecological or environmental considerations. It is therefore, necessary
to gather data to show the interconnectedness of a healthy natural resource base and environment to
economic, political and social well-being.

#

Specific Research Needs

Management Outputs

2.1

Determine which and how social,
political and economic factors affect the
following: forest cover, wildlife population
status, commercial timber species,
soil productivity, water resources and
non-timber forest products, shoreline
protection, fish populations and the
integrity of other key ecosystem services,
and identify those factors that have the
most impact on these

Management measures that decrease the rate of
deforestation by targeting the appropriate sector,
groups and/or individuals and regions within
the country; management measures that target
appropriate groups/individuals in order to maintain
viable wildlife and fish populations in the long term;
management measures to retain the functionality of
key ecosystem services; strategies and action plan for
sustainable forest management, sustainable harvest of
NTFPs, management of water resources; guidelines
for cayes and coastal development; outreach and best
practice materials for distribution to the public
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Section I: Research Needs and Management Outputs

2.2

Investigate the role and benefits of
natural resources and the environment
in sustaining/supporting livelihoods, food
security, poverty reduction and climate
resilience

Development of effective communication and
outreach campaigns that garner support for
sustainable development and increase public
participation in natural resource management
decisions for the country; public outreach program
highlighting social and economic benefits from
protection and sustainable use of coastal and marine
resources

3. Determine the value of ecosystems and biodiversity
Justification - This research area as well as the accompanying specific research needs were prioritized based
on a similar justification as given for Research Area 2. It is necessary to show the value of ecosystems and
biodiversity, especially in terms of the ecosystem services they provide and the important link between
economic well-being and the state of the natural environment and resources, especially with an economy
that is heavily reliant on tourism and agriculture as Belize’s is. Any research or study conducted under this
priority needs to clearly present scenarios of varying use weighing the costs vs. benefits.

#
3.1

Management Outputs

Conduct cost-benefit analyses of
sustainable use or maintenance vs.
unregulated and/or uncontrolled
extraction of the following: ecosystem
services including carbon storage
and those that are important for
agriculture and for protection against
natural disasters, water resources,
protected areas, game species, species
of conservation concern and forest
products

An awareness and outreach campaign to
demonstrate the economic value of Belize's
ecosystem/environmental services showing the
difference between unregulated and regulated
extraction

Determine return on investment for the
use and/or maintenance of ecosystem
services

Economic values for various ecosystem services
that inform policy and investment/development
decisions; recommendations on use and/or
maintenance of ecosystem services

3.3

Establish baseline, including through
the development of national level
allometric equations to assess biomass
of ecosystem types of Belize, and
comprehensively assess readiness and
feasibility for REDD+

Inform on readiness and feasibility for REDD+;
guidelines and recommendations for REDD+
implementation

3.4

Conduct cost-benefit analyses of oil
and mineral extraction in coastal zone
vs. ecosystem services provided by the
coastal zone

Economic cost of oil and mineral extraction,
including threats such as spills and value of benefits
provided by the coastal zone, including tourism
and fisheries; recommendations for suitable or
sustainable development options; revised coastal
zone management plans to address oil and mineral
extraction

3.2

10

Specific Research Needs
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Section I: Research Needs and Management Outputs

3.5

Conduct cost-benefit analyses of tourism
in coastal zone vs. ecosystem services
provided by the coastal zone

Economic cost of high density and other
unsustainable tourism activities and value of
benefits provided by ecotourism and fisheries;
recommendations for suitable or sustainable
tourism options; promotion of sustainable tourism;
revised coastal zone management plans

4. Assess the impacts of climate change on ecosystems, ecosystem services and communities
Justification – The impact of climate change is being felt across Belize and will undoubtedly continue to have
increasing impact on our coral reefs, sea level, our weather, water resources and agriculture. These in turn
will impact our daily lives and economy. It is critical to establish baselines of these various impacts and to be
able to monitor them over time, particularly when assessing whether any mitigation or adaptation efforts
are effective in reducing these impacts. Understanding the dynamics of climate change impacts is also key
to being able to fine tune assessment of vulnerability and eventually develop prediction models that can
help adaptation and mitigation efforts. As a result this cross cutting research priority area was identified
to document impacts not just to ecosystems but how this affects provision of services to the country and
impacts to communities.

#

Research Needs

Management Outputs

4.1

Assess the effectiveness of mitigation and
adaptation strategies being implemented

Revised or new mitigation and adaptation strategies

4.2

Conduct studies to assess the impact to,
vulnerability, adaptability and resilience
of human populations, ecosystems,
ecosystem services and species to
climate change

Reports and maps on vulnerability, adaptability
and resilience; recommended adaptation strategies
and mitigation measures to prevent and reduce
biodiversity loss; models and maps to predict
expected impact

4.3

Assess the influence of climate change
on ecosystem range/extent

Land-use maps modeling future extent/range of
ecosystems in Belize with climate change

4.4

Determine the factors that confer
resilience to coral reefs

Coral reef resilience and restoration program;
resilient reefs predicted and protected

4.5

Determine the biological, economic
and social impacts of climate change on
lobster and conch fisheries

Adaptation strategies for lobster and conch
fisheries; new regulations to protect these fisheries
from climate change impacts
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Section I: Research Needs and Management Outputs

5. Determine the types, source, level and cumulative impacts of pollutants on environmental
services to communities, ecosystems, and biodiversity
Justification – Pollutants directly threaten the health of humans, biodiversity and ecosystems. As such, it
is important to understand how different types and amount of pollutants affect Belize’s natural resources
especially those imperative for human well-being such as water resources. Having knowledge in this area
will allow for illustration of the link between ecosystem health and human well-being, thereby enabling
efforts to focus on mitigation efforts.

#

Research Needs

Management Outputs

5.1

Determine the source and level of
pollutants (including sewage, heavy
metals and industrial scale agrochemicals)
and establish the degree and distribution
of pollutants from these sources across
the greater landscape

Maps and other products reflecting the source and
level of pollutants that can be incorporated into
public awareness and outreach programs; hotspots
at which to direct and implement management
measures; guidelines for incorporation into
environmental compliance plans

5.2

Investigate the rate and extent to
which water systems can recover from
contaminants

Clean-up and restoration strategies for
contaminated areas; guidelines for incorporation
into environmental compliance plans

5.3

Investigate the links between pollutants
and human health

Public awareness campaigns on impacts of
pollutants; policy and legislation on use and disposal
of pollutants

5.4

Investigate the oceanography and
bathymetry of Belize's coastal and marine
environment

Oceanographic and bathymetric model of the Belize
Barrier Reef; legislation and management strategies
to reduce impacts from land-based sources of
pollution

Section I: Research Needs and Management Outputs

6. Determine the impacts of invasive species, diseases and pest species on various
natural re-sources
Justification – The number and incidence of invasive species has been increasing over the past decade,
particularly in the aquatic environment with potentially devastating effects, for example the lionfish. Such
invasive species need to be studied to determine their population structure, status, distribution and impacts
on native populations. The Pacific lionfish is the primary focus for invasive species to determine the particular
impact of this species on native fish, particularly commercial species and herbivores. However, in future
there may quite possibly be new invasives to study and investigate.

#

Specific Research Needs

Management Outputs

6.1

Determine the trophic impact of lionfish
on marine ecosystems

Strategies for eradication or control of lionfish
population and reduction of impacts on native
fish; Develop and implement sustainable funding
mechanisms to implement Lionfish Response Plan

6.2

Establish baseline for invasives in Belize

Inventory of invasive species in Belize and their
status that can assist the development of early
warning systems against the impacts of invasives

Terrestrial Research
1. Assess the impact of legal and illegal extraction of terrestrial natural resources
Justification – There is little knowledge on the impacts of legal extraction of terrestrial natural resources
and a major gap still exists in knowing the impacts of illegal extraction. This is especially so for non-timber
forest products and game species; one example is the ongoing problem of illegal extraction of Xate in the
Chiquibul. Studies need to be carried out to assess impacts that these activities (both legal and illegal) have
on our natural resources which will then assist in the development of proper and effective management
plans and strategies.

#

12
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Research Needs

Management Outputs

1.1

Assess the effectiveness of management,
including enforcement activities, in
maintaining the ecological integrity of
Belize's PAs

New management measures including improved
enforcement to maintain ecological integrity of PAs;
inform national monitoring program

1.2

Investigate population and spatial
dynamics, and assess long term viability
of populations of game species, various
species of conservation concern,
commercial timber species, major
NTFPs in the context of legal and illegal
extraction

Inform limits of harvesting and allocation of quotas;
institute specific management measures and targets
to ensure long term viability of wildlife populations;
design species specific conservation and action
plans to ensure persistence of those species; design
strategies and measures to ensure sustainable
harvest levels and decrease of illegal harvest of
timber species; design strategies for sustainable
extraction of NTFP's
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Section I: Research Needs and Management Outputs

Marine Research

Section I: Research Needs and Management Outputs

2.3

Determine life history, allometric
and morphometric
parameters for
commercial species in the 8 managed
access regions to inform size limits and
catch quotas

Regulations specifying size limits and establishing
catch quotas for individual species

2.4

Determine life history, allometric and
morphometric parameters for Goliath
grouper in the 8 managed access regions
to establish size limits

Regulations specifying size limits for Goliath grouper;
regulations for protection such as closed season

2.5

Determine life history, allometric and
morphometric parameters for sport
fishing species (snook, permit, tarpon,
bonefish, billfish, pelagics)

Regulations to better protect sport fishing species,
such as closed seasons; protected nursery or breeding
areas

2.6

Assess the change in perceptions of
lionfish as a harvested species

Awareness campaigns that encourage people to
harvest lionfish; Lionfish population decrease

1. Determine the status, distribution and abundance of critical habitats and species of
commercial importance
Justification – There still exists considerable gaps in knowledge and understanding of the extent and amount
of critical marine habitats, such as littoral forests and seagrasses, and species of commercial importance,
such as deep water snappers, seaweed and stone crab. A complete and updated baseline of the distribution,
abundance and status of these identified groups will enable greater protection and improved management
of these habitats and species. This information will ensure that management strategies can be implemented
to ensure the long term use of these habitats and species and the sustainability of the services and functions
they provide.

#

Specific Research Needs

Management Outputs

1.1

Determine the status, distribution and
abundance of littoral forests

Protection of important littoral forests either in
new PAs or special zones in existing PAs; zoning
plans that incorporate buffers and conservation
areas (PAs)

1.2

Determine stock structure and source of
larval supply for lobster and conch
including deep water stocks

Protection of important seagrass habitats and
nurseries as part of existing MPAs and conservation
zones

Determine the status, distribution and
abundance of stone crabs, seaweed,
West Indian top shell, deep water
snappers

Regulations to protect and manage harvesting
species of interest such as closed seasons, quotas,
size limits, and gear restrictions

1.3

2. Determine fish structure, life histories, connectivity, and economic trends of commercial, 		
sport fishing species and endangered species in the 8 managed access zones
Justification – Fisheries management is moving from open access to a more controlled or managed access to
ensure that fish stocks are sustained and that the economic benefits from fisheries continue to be realized
for future generations. The managed access program is proposed for full implementation in 2016 across 8
managed access zones. Successful implementation of this program requires having data on fish populations,
life histories, connectivity of populations and habitat use, and harvest and economic trends, not just for
commercially harvested species but also for sport fishing species and endangered species such as the
Nassau and Goliath groupers. This priority area will focus on filling the gaps in knowledge to provide critical
information on the various species and the above parameters to support fisheries management in Belize.
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#

Specific Research Needs

Management Outputs

2.1

Determine stock structure and source of
larval supply for lobster and conch
including deep water stocks

Sustainable lobster and conch catch quotas; protected
nursery or breeding grounds

2.2

Evaluate the economic trends associated
with existing and future stock structures
for commercial species (conch, lobster,
snapper, grouper, sea cucumber)

Recommendations for quotas based on market trends;
recommendations for value-added markets
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3. Assess the ecological aspects of megafauna and impacts on populations
Justification – Megafauna refers to all large marine fauna including sharks, rays, sea turtles, cetaceans and
other marine mammals such as manatees. The species in this important group often serve as flagship,
keystone, indicator or umbrella species and give us critical data on the health of natural systems based on
their presence/absence and interactions. In particular, focus is placed on assessing anthropological impacts
on endangered species such as sea turtles, crocodiles and marine mammals. This information can be used
to develop management strategies to increase these megafauna populations and increase biodiversity
conservation.

#

Specific Research Needs

Management Outputs

3.1

Determine the impact of habitat change
on turtle and crocodile nesting

Protection of key habitats and nesting grounds

3.2

Investigate the habitat use and population
status of cetaceans

Protection of key habitats and improved
protection of cetaceans

Determine types and extent of human
impacts on marine mammals

Regulations to protect marine mammals and
enforcement of those regulations; regulations in
restricting/minimizing human activities that cause
impacts to marine mammals

3.3
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Section I: Research Needs and Management Outputs

4. Model impacts from oil exploration (drilling and seismic testing) on marine ecosystems
Justification – Oil exploration is actively being conducted in the terrestrial realm and has been an unrealized
threat in the marine environment. While the country is not immediately considering oil exploration in the
marine environment considering the risk, special conditions and requirements to work in the marine realm;
this still remains a potential threat to marine biodiversity, fisheries management, marine protected areas
and the industries and livelihoods that depend on these resources. In consideration of the significant risk
associated with active oil exploration, Belize needs the most updated, relevant and accurate models to
predict the impact of oil exploration on marine ecosystems. With such models based on the best and most
recently available data, informed decisions can then be made about whether to conduct oil exploration on
or near the reef.

Management Output

Regulations to restrict off shore oil exploration, particularly within the Belize Barrier Reef and MPA system;
revision of current industry policies and legislation including strict operational and monitoring guidelines
and standards; design of preventative and mitigation measures for oil spills and other impacts.

5. Evaluate the current management zoning framework (including the replenishment zone ex
pansion) for effectiveness of fisheries replenishment, biodiversity protection and climate 		
change adaptation
Justification – Belize’s MPA system, established since 1996, has grown over the past two decades. The
marine reserves in particular were designated to protect and enhance commercial fish stocks but due to
limited and inadequate resources there has not always been adequate management presence, especially
enforcement. Evaluation of MPAs over the last decade have been showing low or limited management
effectiveness overall. With the establishment of the national protected areas system new targets have been
set for representation and coverage. There has been recent work to expand replenishment zones (no-take
areas) to meet global targets for fully protected areas and protection by ecosystem type. These changes
to the MPA system will require a comprehensive study to assess how well the system is meeting its goals
of fisheries replenishment, biodiversity protection and climate change adaptation. Such an evaluation will
inform Belize on the effectiveness of its MPA system and will highlight what new strategies or actions need
to be taken to meet national and international targets.

Management Output

Management Effectiveness Evaluation Report; Recommendations on new regulations and management
measures to increase success at achieving management goals.
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Section II: Research, Timeframe and Partners

Section II: Research, Timeframe and Partners
CROSS CUTTING

#

General Research Areas or
Specific Needs

Timeframe
(years)

Partners

1. Determine and quantify the impacts, especially cumulative impacts, of different land-use practices and
industries on Belize's natural resources and hydrology

18

1.1

Assess changes in land-use and
land cover

2

UB ERI, MAFFE&SD (FD, Fisheries,
Department of Agriculture), MNRI (LIC),
Ya’axché, FCD, BTFS, CATHALAC,
CONABIO, Panthera

1.2

Assess degradation of key
ecosystems and areas of
importance across Belize
(broadleaf forests, riparian
forests, corridors, wetlands,
savannas, coral reef, mangroves,
seagrass)

5

UB ERI, MAFFE&SD (FD, Department of
Agriculture), Ya’axché, FCD, BTFS, BAS,
PfB, CATHALAC, CONABIO, Panthera

1.3

Based on various development
scenarios, conduct or reappraise
land-use modeling to incorporate
climate change considerations and
determine the future state of the
natural resource base in country

2

CATHALAC, CCCCC, NEMO, TNC

1.4

Accounting for climate change
impacts, determine how and to
what extent various land use
practices exacerbate the impact
of natural disasters

3

CCCCC, NEMO

1.5

Determine the impacts, including
cumulative impacts, of various
industries, especially agriculture,
oil, mining, tourism, alternative
and/or renewable energy and
other land use practices on
ecosystems, and ecosystem
services

5

Private sector, MAFFE&SD (DoE, FD,
Fisheries, Department of Agriculture),
Lands Department, LIC, Mining Unit,
Hydrology, (NIWRA), MEDPITC (Geology
and Petroleum Department), MT&CA,
BTB, BTIA, Ya’axché, BAS, NICH, IoA

1.6

Determine the criteria, including
maximum level of land use
change, for retention of biological
corridor function

2

UB ERI, Ya’axché, Panthera, FCD, PfB,
Yalbac, CBS, Rancho Dolores Environment
and Development Group, CSFI, BAS

1.7

Quantify the impact of increased
anthropogenic fires, within
the climate change context, to
broadleaf and savanna forests

2

UB ERI, MAFFE&SD (FD, Department of
Agriculture), MNRI (LIC), Ya’axché, BTFS,
CATHALAC, TIDE, BAS

#

General Research Areas or
Specific Needs

Timeframe
(years)

Partners

1.8

Quantify the impact of
hydroelectric dams on riverine
systems and communities

1

FCD, CATHALAC, Ya’axché, MEDPITC
(Geology and Petroleum Department),
MNRI (Hydrology), MAFFE&SD (DoE, FD)

1.9

Determine the rate and causes
of coastal erosion from Sibun to
Sarstoon and on the Cayes

2015-2020

TIDE, CZMAI, CCCCC

1.10

Determine cumulative impacts of
coastal and cayes development on
marine habitats

2015-2020

DoE, Fisheries, co-managers, CZMAI, BAS

2. Determine how social, political and economic factors affect the natural resource base
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2.1

Determine which and how
social, political and economic
factors affect the following:
forest cover, wildlife population
status, commercial timber
species, soil productivity, water
resources and non-timber forest
products, shoreline protection,
fish populations and the integrity
of other key ecosystem services,
and identify those factors that
have the most impact on these

5

Panthera, Ya’axché, FCD, FD, BAS, TIDE,
Fisheries, MLLG&RD

2.2

Investigate the role and benefits
of natural resources and the
environment in sustaining/
supporting livelihoods, food
security, poverty reduction and
climate resilience

2

Ya’axché, TIDE, SATIIM, Panthera,
BAS, PfB, CBS, FCD, Rancho Dolores
Environment and Development Group,
SACD, MLLG&RD, MAFFE&SD (NPAS),
APAMO, Fisheries, CZMAI, CCCCC,
NCCO, HRI, TNC, co-managers
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Section II: Research, Timeframe and Partners

#

General Research Areas or
Specific Needs

Timeframe
(years)

Section II: Research, Timeframe and Partners

Partners

3. Determine the value of ecosystems and biodiversity
3.1

Conduct cost-benefit analyses of
sustainable use or maintenance
vs. unregulated and/or
uncontrolled extraction of the
following: ecosystem services
including carbon storage and
those that are important for
agriculture and for protection
against natural disasters, water
resources, protected areas, game
species, species of conservation
concern and forest products

3

3.2

Determine return on investment
for the use and/or maintenance of
ecosystem services

3

MAFFE&SD (FD, NPAS), UB ERI, WRI,
FCD, APAMO, TNC

3.3

Establish baseline, including
through the development
of national level allometric
equations to assess biomass of
ecosystem types of Belize, and
comprehensively assess readiness
and feasibility for REDD+

2

UB ERI, TNC, GIZ, MAFFE&SD (FD,
NCCO), The Forestland Group, PfB,
Bullridge Company Limited, Bull Run
Overseas Limited

Conduct cost benefit analyses
of oil and mineral extraction
in coastal zone vs. ecosystem
services provided by the coastal
zone

2015-2020

Conduct cost benefit analyses
of tourism in coastal zone vs.
ecosystem services provided by
the coastal zone

2015-2020

3.4

3.5

MAFFE&SD (FD, NPAS), UB ERI, WRI,
FCD, APAMO, TNC

#

Timeframe
(years)

Partners

4.3

Assess the influence of climate
change on ecosystem range/
extent

3

CCCCC, CATHALAC, Wildtracks, BTFS

4.4

Determine the factors that
confer resilience to coral reefs

2015-2020

Fisheries, UB ERI, CCCCC, HRI

4.5

Determine the biological,
economic and social impacts of
climate change on lobster and
conch fisheries

2017-2020

TNC, HRI, Fisheries, CCCCC

5. Determine the types, source, level and cumulative impacts of pollutants on environmental services to
communities, ecosystems and biodiversity			

TIDE, CZMAI, Oceana

5.1

Determine the source and level
of pollutants (including sewage,
heavy metals and industrial scale
agrochemicals) and establish
the degree and distribution of
pollutants from these sources
across the greater landscape

3

MAFFE&SD (DoE, Department of
Agriculture), MNRI (NIWRA, Solid Waste
Management Authority, PCB), TIDE,
BELPO, BRI, BECOL, Oceana, BWS

5.2

Investigate the rate and extent to
which water systems can recover
from contaminants

5

MAFFE&SD (DoE, Department of
Agriculture), MNRI (NIWRA, Solid Waste
Management Authority, PCB), TIDE,
BELPO, BRI, BECOL, Oceana, BWS

5.3

Investigate the links between
pollutants and human health

2

Ministry of Health, BRI

5.4

Investigate the oceanography and
bathymetry of Belize's coastal and
marine environment

2015-2018

CZMAI, NCRMN, SACD, CCCCC

TIDE, CZMAI, WWF

6. Determine the impacts of invasive species, diseases and pest species on various natural resources
6.1

Determine the trophic impact of
lionfish on marine ecosystems

2015-2018

TIDE, BV, SEA, OS, UB ERI, ECOMAR,
BAS

6.2

Establish baseline for invasives in
Belize

3

MAFFE&SD (FD, Fisheries, Department of
Agriculture), UB ERI, Wildtracks

4. Assess the impacts of climate change on ecosystems, ecosystem services and communities

20

General Research Areas or
Specific Needs

4.1

Assess the effectiveness of
mitigation and adaptation
strategies being implemented

2

CCCCC, MAFFE&SD (NCCO, FD),
NEMO, Ya’axché, MNRI (Hydrology Unit,
NIWRA), BAS, FCD

4.2

Conduct studies to assess
the impact to, vulnerability,
adaptability and resilience of
human populations, ecosystems,
ecosystem services and species to
climate change

4

TNC, CCCCC, NEMO, MNRI (Hydrology,
NIWRA), MAFFE&SD (NCCO)
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Section II: Research, Timeframe and Partners

Section II: Research, Timeframe and Partners

Terrestrial
#

Research Needs

Timeframe

Partners

#

Research Needs

Timeframe

Partners

2.2

Evaluate the economic trends
associated with existing and
future stock structures for
commercial species (conch,
lobster, snapper, grouper, sea
cucumber)

2016-2017

TNC, Fisheries, EDF, TIDE

2.3

Determine life history, allometric
and morphometric parameters
for commercial species in the 8
managed access regions to inform
size limits andcatch quotas

2016-2017

TNC, Fisheries, EDF, TIDE, WCS

2.4

Determine life history, allometric
and morphometric parameters
for Goliath grouper in the
8 managed access regionsto
establish size limits

2017-2020

Fisheries, TIDE, BFF, Fish Cooperatives

2.5

Determine life history, allometric
and morphometric parameters
for sport fishing species (snook,
permit, tarpon, bonefish, billfish,
pelagics)

2015-2020

CZMAI, Fisheries, TASA, Bonefish
& Tarpon Trust, Belize Game Fish
Association, Oceana

2.6

Assess the change in perceptions
of lionfish as a harvested species

2018

TIDE, BV, SEA, ECOMAR, Fisheries, BAS,
TASA

1. Assess the impact of legal and illegal extraction of terrestrial natural resources
1.1

1.2

Assess the effectiveness
of management, including
enforcement activities, in
maintaining the ecological
integrity of Belize's PAs

2

Investigate population and
spatial dynamics, and assess long
term viability of populations of
game species, various species
of conservation concern,
commercial timber species, major
NTFPs in the context of legal and
illegal extraction

5

APAMO, BAS, PfB, Wildtracks, Ya’axché,
MAFFE&SD (FD, Fisheries, NPAS), TIDE,
CBS, FCD, Rancho Dolores Environment
and Development Group, SATIIM, CSFI,
Friends of Mayflower, STACA, Rio Blanco
Community Group, NICH, IoA
UB ERI, Panthera, Ya’axché, FCD,
MAFFE&SD (FD), BAS, CBS, Wildtracks,
LFRC, TIDE, PfB, The Forestland Group,
Bullridge Company Limited, Scarlet Six
Biomonitoring, BFREE, CSFI, The Belize
Zoo

Marine
#

Research Needs

Timeframe

Partners

1. Determine the status, distribution and abundance of critical habitats and species of commercial
importance 			
1.1

1.2

1.3

Determine the status,
distribution and abundance of
littoral forests

2016-2017

Determine the status,
distribution and abundance
of seagrass habitats, including
juvenile and nursery areas

2016-2019

Determine the status, distribution
and abundance of stone crabs,
seaweed, West Indian top shell,
deep water snappers

2015-2020

UB ERI, WCS, TIDE, BV, Fisheries, SEA,
Gales Point, FD, CZMAI, BAS
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Determine stock structure and
source of larval supply for lobster
and conch including deep water
stocks

2016-2018

3.1

Determine the impact of habitat
change on turtle and crocodile
nesting

2015-2020

TIDE, ECOMAR, OS, Fisheries, FD, Gales
Point, UB ERI

3.2

Investigate the habitat use and
population status of cetaceans

2015-2020

OS, BV, SEA, TIDE

3.3

Determine types and extent
of human impacts on marine
mammals

2015-2020

OS, SEA, TIDE, CZMAI, Wildtracks

4

Model impacts from oil
exploration (drilling and seismic
testing) on marine ecosystems

2016-2018

TIDE, Oceana, Coalition, DoE, MLLGPITC
(Geology and Petroleum Department)

5

Evaluate the current management
zoning framework (including the
replenishment zone expansion)
for effectiveness of fisheries
replenishment, biodiversity
protection and climate change
adaptation

2020

TNC, TIDE, TASA, BAS, SEA, WCS,
NPAS, Fisheries

DoE, UB ERI, MPA co-manager

Fisheries, UB ERI, WCS, OS

2. Determine fish structure, life histories, connectivity and economic trends of commercial, sport fishing
species and endangered species in the 8 managed access zones			
2.1

3. Assess the ecological aspects of megafauna and impacts on populations

Fisheries, TIDE, TNC, WCS, EDF
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APPENDIX
List of organizations and/or institutions that participated in the revision and updating of the 2010 National
Environmental and Natural Resources Management Research Agenda:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Bats Soundz Services - Neotropical Bat Risk Assessment Project
Belize Audubon Society
Blue Ventures
Boston University
Brooksmith Consulting
Caribbean Community Climate Change Centre
Coastal Zone Management Authority and Institute
Community Baboon Sanctuary
ECOMAR
Environmental Defense Fund
Fisheries Department
Forest Department
Fragments of Hope
Friends for Conservation and Development
Healthy Reefs Initiative
MAR Alliance
National Protected Areas Secretariat
Oceanic Society
Scarlet Six Biomonitoring Limited
Sea 2 Shore Alliance
Southern Environmental Association
Texas A&M University
The Nature Conservancy
Toledo Institute for Development and Environment
University of Belize Environmental Research Institute
University of Belize – Science Department
University of Oxford
University of Worcester
Wildlife Conservation Society
Wildtracks
World Wildlife Fund
Ya’axché Conservation Trust
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