Impacts and Vulnerabilities of Climate change

Consultancy to deliver training to teachers in
climate change and climate adaptation
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CONSULTANCY TO DELIVER TRAINING TO TEACHERS IN
CLIMATE CHANGE AND CLIMATE ADAPTATION

Glossary of Terms:
▪

Adaptation: a process through which societies make themselves better able to
cope with an uncertain future. It entails taking the measures to reduce the
negative effects of climate change (or exploit the positive ones) by making
appropriate adjustments and changes.

▪

Adaptive capacity: refers to the full abilities, resources and institutions of a
country or region to implement effective adaptation measures.

▪

Climate Change: a significant change in global or regional climate patterns
over time.

▪

Climate Change Impacts: are the consequences of climate change – both
expected and realized – on natural and human systems.

▪

Climate system: a highly complex system consisting of five major components:
the atmosphere, the hydrosphere, the cryosphere, the land surface and the
biosphere, and the interactions between them.

▪

Ecosystem: refers to a system of living organism interacting with each other
and their physical environment.

▪

Energy: the ability to do work; it is usually measured in Joules. Energy used
over time is Power, which is measured in Watts.

▪

Governance: The way organizations or countries are managed at the highest
level, and the systems for doing this. It recognizes the contributions of various
levels of government (global, international, regional, local) and the roles of the
private sector, of non-governmental actors and of civil society.

▪

Human system: refers to any system in which human organizations play a
major role. Often, but not always, the term is synonymous with society or social
system, for example, agricultural system, political system, technological system,
economic system.

▪

Mitigation: consists of actions to limit the magnitude or rate of long-term global
warming and its related effects. It means implementing policies to reduce
greenhouse gas emissions and enhance sinks.

▪

Policies: Under the United Framework Convention on Climate Change
(UNFCCC), policies are taken and/or mandated by a government- often in
conjunction with business and industry within its own country, or with other
countries- to hasten mitigation and adaptation measures.

▪

Resilience: refers to the capacity to adapt to stress and change.
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▪

Sea level change/sea level rise: sea level rise is caused primarily by two
factors under global warming. These are the added water from melting ice sheets
and glaciers and the expansion of seawater resulting from warming water.

▪

Small island developing States (SIDS) – are a group of small island
countries and low-lying states that tend to share similar sustainable development
challenges, such as, among others, small but growing populations, limited
resources, proneness to natural disasters, and fragile ecosystems.

▪

Storm surge: refers to the temporary increase in the height of the sea due to a
storm.

▪

Sustainable development: development that meets the needs of the present,
without compromising the ability of future generations to meet their own needs.

▪

United Nations Framework Convention on Climate Change (UNFCCC):
The Convention was adopted on 9 May 1992 in New York and signed at the 1992
Earth Summit in Rio de Janeiro by more than 150 countries and the European
Community. The Convention entered into force in March 1994. The objective of
the UNFCCC is to stabilize greenhouse gas concentrations in the atmosphere at a
level to avoid “dangerous anthropogenic interference” with the climate system.

▪

Vulnerability: refers to the degree to which people, or the things they value are
susceptible to, or are unable to cope with, the adverse effects of climate change.
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Abbreviations
AOSIS – The Alliance of Small Island States
BNCCC – Belize National Climate Change Committee
CCCCC – Caribbean Community Climate Change Center
COP – Conferences of the Parties
CSEC – Caribbean Secondary Education Certificate
IPCC- Intergovernmental Panel on Climate Change
LDC – Least Developed Countries
MEA – Multilateral Environmental Agreements
NCCO – National Climate Change Office
SDG - Sustainable Development Goals
SIDS – Small Island Developing States
SLR– Sea Level Rise
UNFCCC – United Nations Framework Convention on Climate Change
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About this Module
Purpose: This module was designed as a guide to assist teachers and students to learn and
understand the impact of climate change globally and in some developing countries and the
vulnerability of these regions to future climate change; and how these changes will affect people
and the environment.
Although this module can be read by itself, it is also the second in a series of four modules that
can be used as Resource material to guide teachers when teaching climate change.
The aims of this module are:
●

To provide readers with a brief overview on the global and sectoral impacts of climate
change, and

●

To illustrate the special case of small island developing state (SIDS) as it relates to
climate change impacts.

Prerequisites:
▪

Module 1: Introduction to Climate Change

▪

General knowledge of Climate Change

Key Subject Areas for Integration:
▪

Belizean Studies

▪

CSEC Geography

▪

CSEC Biology

▪

CSEC Integrated Science

▪

CSEC Human and Social Biology

▪

CSEC Agricultural Science

Organization of the Module:
This module consists of 3 units which seeks to provide the reader with an overview of climate
change impacts, including the special case of Small Island Developing States (SIDS), what is
meant by climate change ‘vulnerability’; and the vulnerability to, and the impacts of Climate
Change on Belize. This module also includes lesson plans and other activities that can be used to
teach the topics in a student-centered way. There are activities that can be done along with the
lessons or separately over an extended period of time. Sample evaluation methods are also
included within the lesson plans.
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Approaches to Using the Module:
The module offers information on impacts and vulnerability of climate change and general
teaching methods, as well as subject-oriented teaching skills and methods. The module includes
the definition of key concepts that are important to understand climate change impacts; several
examples of methods to enhance explanation. These modules provide teachers with both lesson
plans and activities that will aid in the teaching of Climate Change as a natural or social science
within the Belizean classroom.
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Module 2: Impacts and Vulnerability to Climate Change
Unit 1: Climate Change Impacts

Learning Outcome:
Students will be able to discuss the global and sectoral impacts of climate change and recognize
the special case of small island developing state (SIDS) as it relates to climate change impacts.

Specific Objectives:
On completion of this unit, students should be able to:
▪

Define the term ‘impact’ of climate change;

▪

Examine how climate change impacts are determined;

▪

Identify and describe at least three (3) global impacts of climate change;

▪

Describe five (5) sectors across regions and countries that climate change could greatly
impact;

▪

Justify why developing countries are most impacted by climate change and illustrate the
‘special case’ of impacts to Small Island Developing States (SIDS).

Key Concepts:
✓ Climate Change Impacts [definition] - are the consequences of climate change –
both expected and realised – for natural and human systems.
✓ How

scientists

determine

Climate

Change

Impacts?

–

through

interdisciplinary research in natural and social science and frequently involves the
construction of climate impact models. These models predict the impacts globally, on
certain regions or sectors and requires good quality information. This information
includes climate data, such as temperature, rainfall and the frequency of extreme
events, and non-climatic data, such as the current situation on the ground for different
sectors including water resources, agriculture and food security, human health,
terrestrial ecosystems and biodiversity, and coastal zones.
✓ Global Impacts of Climate Change – although countries have very different
individual circumstances and the specific impacts of climate change on a country
depend on the climate it experiences as well as its geographical, social, cultural,
economic and political situations. According to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change, climate change will have wide-ranging
global impacts which include:
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o

Higher temperatures – rising temperatures will cause shifts in crop
growing seasons which affects food security, changes in the distribution of
disease vectors putting more people at risk from diseases such as malaria and
dengue fever, temperature increases will potentially severely increase rates of
extinction for many habitats and species (up to 30 per cent with a 2° C rise in
temperature), particularly affected will be coral reefs; increase temperatures
will also affect vulnerable human populations particularly in urban areas such
as the sick, elderly, children and persons with disabilities.

o

Sea level rise – due to meltwater from land-based ice and thermal expansion
of the oceans. Sea levels rose during the 20th century by 0.17 metres. By 2100,
sea level is expected to rise between 0.18 and 0.59 metres. Increasing sea levels
mean greater risk of storm surge, inundation and wave damage to coastlines,
particularly in small-island states and countries with low lying deltas.

o

Extreme events – the type, frequency and intensity of extreme events, such as
tropical cyclones (including hurricanes and typhoons), floods, droughts and
heavy precipitation events, are expected to rise even with relatively small
average temperature increases. Changes in some types of extreme events have
already been observed, for example, increases in the frequency and intensity of
heat waves and heavy precipitation events. A rise in extreme events will have
effects on health and lives as well as associated environmental and socioeconomic impacts.

o

Shifting Precipitation Patterns - changes in rainfall pattern are likely to
lead to severe water shortages and/or flooding which can affect agriculture and
food security; damage infrastructure and endanger life (The Core Writing
Team, Pachauri, & Meyer, 2015).

✓ Sectoral Impacts of climate change - the same sectors are affected by climate
change, albeit to differing degrees, across countries and regions. These main sectors
include: agriculture and food security, water resources, human health, terrestrial
ecosystems and biodiversity and coastal zones.
o

Agriculture and food security – affected by increases in temperatures,
changes in extreme events, sea level rise, decline in fresh water supply,
changing precipitation patterns leading to reduced agricultural productivity.
Fisheries likely to be affected by increasing sea surface temperatures.
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o

Water Resources – water sources seriously compromised due to rising sea
levels (salt water intrusion), changing rainfall patterns. Water shortages,
flooding, and sea level rise can reduce quality of water.

o

Human health - changes in the distribution of disease vectors putting more
people at risk from diseases such as malaria and dengue fever; heat stress,
extreme events eg. hurricanes, increase risk to life.

o

Terrestrial ecosystems and biodiversity - increase rates of extinction for
many habitats and species; replacement of local species and colonization of
non-indigenous species;

o

Coastal zones – acceleration of beach erosion, degradation of coral reefs,
most infrastructure, settlements and facilities along the shore will be affected by
sea level rise, inundation, erosion, damage from extreme events such as storms
and hurricanes; impact to tourism and fishing industries

(The Core Writing

Team, Pachauri, & Meyer, 2015).
✓ Impacts of Climate Change to Developing Countries - developing countries are
the most vulnerable to climate change impacts because they have fewer resources to
adapt: socially, technologically and financially. These countries are already facing
challenges such as high poverty rates, poor infrastructure, environmental degradation,
unsustainable urbanization, vulnerable economies, that climate change is anticipated
to have far reaching effects (exacerbate) the ability of these countries to improve the
quality of life for their citizens (Adaptation, Technology and Science Programme of the
UNFCCC, 2008).
✓ Small island developing States (SIDS) – comprise 51 States and Territories
spread over the Pacific, Indian and Atlantic Oceans and Caribbean Sea, and are highly
vulnerable to the effects of climate change and already feeling its impacts. These
distinct group of developing countries face specific social, economic and environmental
vulnerabilities.
o

The SIDS in the Caribbean geographical region include the following countries:
Antigua and Barbuda, Belize, Dominica, Grenada, Guyana, Jamaica, St. Lucia,
and St. Vincent and the Grenadines.

✓ Small island developing States are characterised by the concentration of large
settlements with associated economic and social activities at or near the coast. In SIDS,
arable land, water resources and biodiversity are already under pressure from sea
level rise. Increases in population and the unsustainable use of available natural
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resources add further problems. Tropical storms and cyclones cause storm surges,
coral bleaching, inundation of land, and coastal and soil erosion with resulting highcost damages to socio-economic and cultural infrastructure. Sea level rise, increasing
sea surface temperatures and acidification of the oceans will entail a loss of mangrove
forests and coral reefs and reduced fish stocks throughout this region. Climate change
is also likely to have a negative effect on tourism in SIDS, seriously affecting the
economy of many small islands (Lincoln, 2017). Climate change will also likely
determine the type and quality of tourist attractions (CZMAI, 2016). The increasing
frequency and severity of extreme weather, sea-level rise and accelerated beach
erosion, degradation of coral reefs (including bleaching), and the loss of cultural
heritage on the coasts through inundation and flooding are likely to reduce the
attractiveness of small island States to tourists. They are given special consideration
and high priority in climate change negotiations by the global community.
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Module 2: Impacts and Vulnerability to Climate Change
Unit 2: Climate Change Vulnerability
Learning Outcome:
Students will be able to illustrate what is meant by climate change ‘vulnerability’ and apply such
knowledge to countries in the global and regional context.
Specific Objectives:
On completion of this unit, students should be able to:
▪

Define the term ‘vulnerability’ to climate change;

▪

Distinguish between the terms ‘exposure’, sensitivity’, potential impact’ and ‘adaptive
capacity’ and relate them to climate change vulnerability;

▪

Explore how ‘vulnerability’ to climate change is assessed;

▪

Differentiate between climate change ‘vulnerability’ and ‘risk’;

▪

Examine climate change ‘vulnerability’ in Latin America and the SIDS

Key Concepts:
✓ Climate Change vulnerability [definition] - vulnerability refers to the degree to
which people, or the things they value are susceptible to, or are unable to cope with, the
adverse effects of climate change. Thus, vulnerability determines how severe the
impacts of climate change might be. The expression “things they value” not only refers
to economic value and wealth, but also to places and to cultural, spiritual, and personal
values;

critical

physical

and

social

infrastructure,

including

such

physical

infrastructure as police, emergency, and health services buildings, communication and
transportation networks, public utilities, and schools and day-care centres, and such
social infrastructure as extended families, neighbourhood watch groups, fraternal
organizations, and more. People value some places and things for intrinsic reasons and
some because they need them to function successfully in society.
✓ Dimensions of ‘vulnerability’ - there are three dimensions of vulnerability to
climate change: exposure, sensitivity, and adaptive capacity.
o

Exposure is the degree to which people and the things they value could be
exposed to climate variation or change; the presence of people, livelihoods,
species or ecosystems, environmental functions, services, and resources,
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infrastructure, or economic, social or cultural assets in places and settings that
could be adversely affected;
o

Sensitivity is the degree to which they could be affected by that exposure; and

o

Adaptive Capacity is the degree to which they adjust to climate change to
moderate potential damages, to take advantages of opportunities, or to cope
with the consequences.

o

Potential impact - are all impacts that may occur given a projected change in
climate, without considering adaptation.

o

Vulnerability = potential impact (sensitivity + exposure) – adaptive capacity

✓ Assessing ‘Vulnerability’ - based on the previous definition, vulnerable regions or
sectors can be identified by linking the potential impacts and adaptive capacity.
However, assessing vulnerability does not mean necessarily calculating a specific
number, nor measuring something with a specific instrument but it rather means
describing a situation or a condition through a certain number of factors or elements
related to its characteristics (e.g. indicators). Estimating ‘adaptive capacity’ is a key
element of vulnerability assessment and this component makes it more complicated.
Findings (e.g. qualitative and/or quantitative) about exposure, sensitivity (potential
impacts) and adaptive capacity can be then combined in order to determine how and
where a community is vulnerable to climate change. Regions, countries, communities
etc. with high adaptive capacity and low sensitivity/exposure can tolerate impacts to a
greater degree and therefore have an overall low vulnerability. Regions, countries,
communities etc. with high sensitivity/exposure and low adaptive capacity are more
susceptible to impacts, and therefore have an overall high vulnerability.
✓ Risk [definition] - the potential for consequences where something of value is at
stake and where the outcome is uncertain, recognizing the diversity of values. Risk is
often represented as probability of occurrence of hazardous events or trends multiplied
by the impacts if these events or trends occur. Risk results from the interaction of
vulnerability and hazard.
✓ Latin America includes much of the world’s biological diversity, as well as a wide
variety of ecosystems, climatic regions, topographies and land-use patterns.
Particularly vulnerable to climate change are the following sectors: water, agriculture
and food security, health, terrestrial ecosystems and coastal zones (Adaptation,
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Technology and Science Programme of the UNFCCC, 2008), as well as the Andean
glaciers, the Amazon region and other regions vulnerable to extreme climatic.
SIDS - the vulnerability and low adaptive capacity of SIDS is inextricably linked to the sociocultural and economic context of these island States (Lincoln, 2017). Vulnerabilities include low
availability of resources, a small but rapidly growing population, remoteness, susceptibility to
natural disasters, excessive dependence on international trade, and vulnerability to global
developments. Sectoral vulnerabilities include: water, agriculture and food security, health,
terrestrial ecosystems and coastal zones (Adaptation, Technology and Science Programme of
the UNFCCC, 2008; A National Climate Change Policy, Strategy and Action Plan to Address
Climate Change in Belize, 2014).
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Module 2: Impacts and Vulnerability to Climate Change
Unit 3: Belize – Vulnerability to, and Impacts of Climate Change
Learning Outcome:
Students will be able to integrate knowledge from previous units to assess the vulnerability of,
and determine the impacts of Climate Change to Belize.

Specific Objectives:
On completion of this unit, students should be able to:
▪

Describe the general impacts of climate change to Belize as a Small Island Developing
State (SIDS);

▪

Describe the existing and potential impacts of climate change on at least five (5) of
Belize’s important economic sectors;

▪

Identify the factors that make Belize highly ‘vulnerable’ to climate change;

▪

Apply the concepts learnt to assess the vulnerability of Belize’s coastal and marine
environment; that is, marine ecosystems (coral reefs, mangroves, seagrass), sectors
(tourism, fishing, aquaculture) and coastal communities.

Key Concepts:
✓ Belize as a SIDS - Belize, like other Caribbean and small, developing, countries is
most vulnerable to the adverse impacts of Climate Change due to:
o

its long, low-lying coastline;

o

its over 1,060 small islands;

o

its second-longest barrier reef in the world and 17,276 km2 of forest cover, each
of which support fragile ecosystems;

o

it is very prone to natural disasters, especially hurricanes.

o

About one half of Belize’s population are concentrated in coastal population
centres, and the country’s economy is highly dependent on commodity exports
and tourism, the nation’s economic and social exposure becomes significantly
increased when one considers the compounding effects of Climate Change (A
National Climate Change Policy, Strategy and Action Plan to Address Climate
Change in Belize, 2014).
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✓ General Impacts of Climate Change to Belize - According to the UNDP
Country Profiles, an increase in air temperature ranging from 2° C to 4°C is
projected by 2100 for Belize. Similarly, a general decrease in annual rainfall of
about 10 % is projected by 2100. Its geographical location leaves the country
exposed to the risk of rising sea levels and increasing frequency and intensity of
tropical storms; impacts on agricultural productivity, fisheries ecosystems, and
other economic sectors.
✓ Sectoral Impacts of Climate Change o

Coastal & Marine Resources - climate change impose additional threats to
coastal systems already under pressure from population concentration and
increasing population growth. Increased coastal erosion and more extensive
inundation are expected from rising sea levels; storm surges may flood greater
areas than now, thereby impacting primary production, and may cause saline
intrusion up estuaries and into groundwater aquifers. These impacts may cause
loss of coastal habitats, property damage, flooding and loss of life, as well as
having economic consequences for rural production and urban lifestyles.

o

Water Sector - climate change is very likely to have a significant impact on
the water sector of Belize. Rainfall is projected to decrease slightly and become
more variable leading to intense rains and flooding while also worsening
drought conditions. Variability in rainfall will result in risks of flooding from
excessive rainfall in the low-lying coastlands; and decreases in water supply
with lower levels of rainfall. Agricultural production would be negatively
affected due to projected alternating conditions of excessive rainfall and
flooding on the one hand and drought on the other. Sea level rise and storm
surges will also affect the water sector through saline intrusions into coastal
aquifers and soils as well as flooding of coastal lowlands and towns; where the
bulk of the population of Belize is located (A National Climate Change Policy,
Strategy and Action Plan to Address Climate Change in Belize, 2014; Belize's
Third National Communication, 2016).
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o

Agriculture Sector - the agricultural sector of Belize would suffer mainly
negative impacts from future (2060-2069) climate change. Yields of the major
crops, namely sugarcane, rice, bananas, citrus and red kidney beans, are all
expected to decrease. These decreases in crop yields would result from an
increase in air temperature accompanied by higher evaporation rates, variable
rainfall and increases or decreases in rainfall, depending upon the location in
Belize (Belize's Third National Communication to the United Nations Framework
Convention on Climate Change, 2016).

o

Forestry – tree growth and productivity of forestry are affected by warmer
temperatures and changing precipitation patterns; extreme events, for
example, hurricanes and storms uproot trees, and cause loss of commercial
value and revenue. Changes in environmental conditions could lead to changes
in the composition of vegetation; prolonged dryness may lead to loss in habitat,
decline and death in some tree species, increases in pests and diseases (bark
beetle) and forest fires (A National Climate Change Policy, Strategy and Action
Plan to Address Climate Change in Belize, 2014; Belize's Third National
Communication, 2016) .

o

Fisheries Sector - projected changes in air temperature, changes in sea level
and ocean acidity, mostly negative impacts are expected on the fisheries sector
of Belize. Fisheries require healthy habitats to survive and reproduce. Rising sea
levels could lead to partial or complete disappearance of these habitats through
inundation. On the other hand, rising near-surface water temperature and
increasing acidification may cause massive bleaching and dieback of corals.
Additionally, as long as there are still viable fisheries stocks, people will
continue to fish legally or illegally. As such, employment, income and foreign
exchange generation through capture fishing will continue to decline if an
adequate fisheries management regime is not implemented (A National Climate
Change Policy, Strategy and Action Plan to Address Climate Change in Belize,
2014; Belize's Third National Communication, 2016).

o

Tourism - Climate Change and climate-driven sea level rise will most likely
have important and severe impacts on the tourism industry of Belize. Increases
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in air temperature (2°C to 4°C) towards the end of the century may make
conditions unbearable, especially for the elderly retired tourist population, the
major age group of tourists. The projected variability in precipitation will very
likely lead to extreme conditions, namely increasing drought in the dry season,
torrential rains and flooding in the rainy season and water and food shortages
or higher prices of imported food. Tropical storms and hurricanes, compounded
by sea level rise, are also likely to increase in numbers and intensity, and apart
from flooding and erosion of recreational beaches, they will also very likely
cause flooding and damage to transport and other infrastructure. Moreover,
these projected changes in climate will have indirect secondary and tertiary
effects including the loss of beaches, loss of coral reefs due to temperatureinduced bleaching, loss of food supply chains and loss of coastal infrastructure
(A National Climate Change Policy, Strategy and Action Plan to Address Climate
Change in Belize, 2014; Belize's Third National Communication, 2016).
o

Human Health Sector - climate change will lead to higher levels of some air
pollutants; an increasing number of extreme weather events, increasing
outbreaks and transmission of diseases through unclean water and
contaminated food, and will threaten agricultural production in some of the
poorest countries such as Belize. Furthermore, Climate Change will also bring
new challenges to the control of infectious diseases. Certain vector-borne
diseases such as dengue and malaria, respiratory diseases such as asthma and
water borne diseases such as cholera and dysentery may become more acute
and prevalent.

o

Human Settlements – increases in frequency and intensity of natural
hazards and storm surges disrupt or destroy coastal settlements, damage
infrastructure (A National Climate Change Policy, Strategy and Action Plan to
Address Climate Change in Belize, 2014; Belize's Third National Communication,
2016).

o

Energy- rising temperatures will lead to higher demand for electricity and
demand for air-conditioning. Fluctuations in oil prices and consequent
fluctuations in costs of production of electricity. Changes in water level could
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negatively affect generation of hydropower (A National Climate Change Policy,
Strategy and Action Plan to Address Climate Change in Belize, 2014).
✓ Belize’s vulnerability to Climate Change –
o

Belize, is recognized as one of the countries most vulnerable to the adverse
impacts of climate change.

o

Why is Belize so vulnerable? –
▪

High Exposure to the impacts of Climate change.

All Caribbean

countries will experience warming, an increase in air temperature
ranging from 2° C to 4°C is projected by 2100 for Belize. Changes in
precipitation patterns, a general decrease in annual rainfall of about 10
% is projected by 2100. Its geographical location leaves the country
exposed to the risk of rising sea levels and increasing frequency and
intensity of tropical storms; droughts, flooding etc.
▪

High Sensitivity – Belize has a long, low-lying coastline, over 1,060
small islands; the Belize Barrier Reef Reserve Complex which is a
UNESCO World Heritage Site and include the second-longest barrier
reef in the world, 17,276 km2 of forest cover, each of which support
fragile ecosystems that are sensitive to increasing temperatures,
changing weather patterns and extreme events such as hurricanes.
About one half (50%) of Belize’s population are concentrated in coastal
population centres which increases the risk to life from extreme events;
risk to infrastructure and facilities due to sea level rise and other
impacts. The country’s economy is highly dependent on commodity
exports (agriculture and fisheries) and tourism which can be severely
impacted by sea level rise, salt water intrusion, drought and changing
precipitation patterns, extreme events – flooding, storms and
hurricanes.

▪

Low Adaptive Capacity- Belize is a small developing nation with
many existing social, economic and environmental challenges that
constrain our ability to meet the goals of sustainable development much
less effectively adapt to climate change. Challenges such as high poverty
rates, inadequate infrastructure and building stock, low educational
attainment and climate change awareness places the population at
Page 21 of 71

significant risk from impacts such as heat stress from increasing
temperatures, food security issues, extreme weather events such as
hurricanes

can

further

deplete

building

stocks

and

damage

infrastructure leaving large segments of the population homeless with a
lower quality of life and may leave the country in an economic crisis.
High coastal development pressures and other environmental threats
and degradation that removes natural systems such as mangroves
forests reduces the country’s adaptive capacity.

Governance and

institutional capacities are a key component of Belize’s adaptive
capacity; it determines our ability to finance adaptation measures eg.
Climate resilient infrastructure and buildings, meet development goals
and provide resources (financial and human) for planning, regulating
and monitoring development.
✓ Impacts and Vulnerability of Belize’s Marine Environment - Many marine
and coastal ecosystems and coastal zone communities are inherently sensitive to
Climate Change. The Inter-Governmental Panel on Climate Change (IPCC) Fourth
(2007) and Fifth Assessment (2014) reports also noted that coastal wetlands are
particularly sensitive to Climate Change and long-term sea-level rise as their location
is closely linked to sea level. Corals are the most susceptible to increased sea surface
temperature and frequent storm events. Corals will be lost due to bleaching, disease
and physical damage. Mangroves and sea grass beds will be most susceptible to
changes in weather patterns and storm events that will result in physical damage and
changes in biological processes such as reproduction. Mangroves are expected to
retreat sequentially to maintain their position within the ecosystem. Coastal areas,
beaches and cayes will be most susceptible to increasing sea levels and increase in
storm events. These areas would suffer from inundation, erosion and storm surges. The
socioeconomic impacts will be from loss of habitat and coastal areas which in turn will
directly affect the tourism and fisheries industries.
o

Fisheries & Aquaculture
▪

Rising sea level will adversely impact on fish habitat including wetlands,
coral reefs and sea grasses where fish spawn, breed, feed and or grow to
maturity.
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▪

Rising near-surface water temperature and increasing acidification
may cause massive bleaching and dieback of corals.

o

▪

Decrease in fish production

▪

Damage to and losses in aquaculture

Coastal & Marine
▪

Sea level rise will lead to, increased erosion, loss of beaches

▪

Damage to valuable infrastructure, increased inundation, loss of
agricultural lands and crops, coastal wetlands, mangroves sea grass
beds and ecosystems, and displaced coastal communities.

▪

Flooding and marine inundation

▪

Saline intrusion into freshwater lenses

▪

High temperature will result in loss of coral reefs and reduction in fish
stock.

o

Tourism
▪

Climate Change, along with sea level rise, would result in loss of beaches,
properties and public infrastructure, and result in a decrease in
aesthetics and a loss of attractiveness of the destination.

▪

Coastal areas in Belize will experience high levels of saltwater intrusion
and rising water tables, thereby reducing water quality, driving up the
cost of water

▪

Higher temperatures will discourage older visitors, because of their
susceptibility to heat stress.

▪

Tropical storms and hurricanes, compounded by sea level rise, are also
likely to increase in intensity, size and duration, causing flooding and
damage to transport and other infrastructure.
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Module 2: Sample Lessons
Sample Lesson: #1
Subject:

Belizean Studies, Geography, Biology, Agriculture, Chemistry, Integrated
Science

Level:

High School [1st – 4th Form]

Module Link:

Unit 1 – Climate Change Impacts and Unit 3 - Belize – Vulnerability to,
and Impacts of Climate Change

Topic:

Introduction to Impacts of Climate Change

Sub-topics:
▪
▪
▪
▪
▪
Time:

Sea-level rise
Tropical cyclones
Agriculture
Ecosystems and Biodiversity
Coastal Zones
40 - 50 minutes

Previous Knowledge:
Students have been introduced to climate change and the science behind the
phenomena. They are aware of the cause and may have some introduction to global effects.
Learning Objectives:
Students will be able to:
▪ Understand what is meant by the term ‘impact’ of climate change;
▪

Identify what type of information scientists use to model climate change impacts;

▪

Utilize graphs and figures in identifying global and regional climate change impacts;

▪

Describe five (5) sectors across regions and countries that climate change could greatly
impact;

▪

Investigate the general impacts of climate change to Belize as a Small Island Developing
State (SIDS);

Skills:
▪
▪

Analysing diagrams, graphs and resources
Using viewing skills and strategies to understand and interpret visual media

Attitude:
▪ Class participation and team work
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▪
▪

Appreciate the importance of science, research and evidence in combating climate
change
Appreciate the interconnectivity of the global community

Activities:
➢ Students are introduced to the lesson as follows:
o They will obtain a sheet of paper and complete five statements on climate change.
Three (3) questions will begin: “Climate Change is…” and two (2) statements that
begin: “Climate change is not…” These statements will be utilize to identify what
the students know about climate change. Several students are asked to share their
statements with the class which facilitates further discussion.
➢ The student’s attention is then drawn to the word ‘impact’ that is written on the board.
The students are asked what the word ‘impact’ means to them. After a few responses, a
simple definition is arrived at by consensus. The teacher further expounds on the
definition, explaining what particular terms mean and using a graphic (projected) to
illustrate.
➢ The student are then led in a discussion then explains why it is so important that we pay
attention to how climate change will affect us and why it is high priority for scientists
(natural and social) to study the impacts of climate change. They will be provided a
simple explanation of how data and models are used to study impact.
➢ The students will then be shown a map-graphic which highlights some of the major
impacts of climate change in various part of the world. Further discussions will be held
with students on the major impacts such as higher temperatures, sea-level rise, extreme
events and shifting precipitation. The students will interact with the graphic to obtain an
understanding of the linkage between impacts and location.
➢ The students will be shown another graphic/s to elicit from them the main sectors that
climate change impacts across countries and regions and further discussions will be held
how those sectors are affected in Belize.
➢ The students will then pair-off and each pair will be given a worksheet to complete
Content/Teacher Notes:
Climate Change Impacts [definition] - are the consequences of climate change – both
expected and realised – for natural and human systems. [expected – predicted to occur;
realized – already occurring, natural systems – coral reef, rain forest, mangroves; human
systems – settlements, economy, agriculture etc. ]
How scientists determine Climate Change Impacts? – Through interdisciplinary
research in natural and social science and frequently involves the construction of climate
impact models. These models predict the impacts globally, on certain regions or sectors and
requires good quality information. This information includes climate data, such as
temperature, rainfall and the frequency of extreme events, and non-climatic data, such as the
current situation on the ground for different sectors including water resources, agriculture
and food security, human health, terrestrial ecosystems and biodiversity, and coastal zones.
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Global Impacts of Climate Change – although countries have very different individual
circumstances and the specific impacts of climate change on a country depend on the climate it
experiences as well as its geographical, social, cultural, economic and political situations;
climate change will have wide-ranging global impacts which include:
●

Higher temperatures – rising temperatures will cause shifts in crop growing
seasons which affects food security, changes in the distribution of disease vectors
putting more people at risk from diseases such as malaria and dengue fever,
temperature increases will potentially severely increase rates of extinction for many
habitats and species (up to 30 per cent with a 2° C rise in temperature), particularly
affected will be coral reefs; increase temperatures will also affect vulnerable human
populations particularly in urban areas such as the sick, elderly, children and persons
with disabilities.

✓ Sea level rise – due to meltwater from land-based ice and thermal expansion of the
oceans. Sea levels rose during the 20th century by 0.17 metres. By 2100, sea level is
expected to rise between 0.18 and 0.59 metres. Increasing sea levels mean greater risk
of storm surge, inundation and wave damage to coastlines, particularly in small-island
states and countries with low lying deltas.
✓ Extreme events – the type, frequency and intensity of extreme events, such as
tropical cyclones (including hurricanes and typhoons), floods, droughts and heavy
precipitation events, are expected to rise even with relatively small average
temperature increases. Changes in some types of extreme events have already been
observed, for example, increases in the frequency and intensity of heat waves and
heavy precipitation events. A rise in extreme events will have effects on health and lives
as well as associated environmental and socio-economic impacts.
✓ Shifting Precipitation Patterns - changes in rainfall pattern are likely to lead to
severe water shortages and/or flooding which can affect agriculture and food security;
damage infrastructure and endanger life.
Sectoral Impacts of climate change - the same sectors are affected by climate change,
albeit to differing degrees, across countries and regions. These main sectors include:
agriculture and food security, water resources, human health, terrestrial ecosystems and
biodiversity and coastal zones.
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✓ Agriculture and food security – affected by extreme events, sea level rise, decline
in fresh water supply, changing precipitation patterns, fisheries affected by increasing
sea surface temperatures etc.
✓ Water Resources – water sources seriously compromised due to rising sea levels
(salt water intrusion), changing rainfall patterns etc.
✓ Human health - changes in the distribution of disease vectors putting more people at
risk from diseases such as malaria and dengue fever; heat stress, extreme events eg.
hurricanes, increase risk to life.
✓ Terrestrial ecosystems and biodiversity - increase rates of extinction for many
habitats and species; replacement of local species and colonization of non-indigenous
species;
✓ Coastal zones – acceleration of beach erosion, degradation of coral reefs, most
infrastructure, settlements and facilities along the shore will be affected by sea level
rise, inundation, erosion, damage from extreme events such as storms and hurricanes;
impact to tourism and fishing industries.
General Impacts of Climate Change to Belize - According to the UNDP Country Profiles,
an increase in air temperature ranging from 2° C to 4°C is projected by 2100 for Belize.
Similarly, a general decrease in annual rainfall of about 10 % is projected by 2100. Its
geographical location leaves the country exposed to the risk of rising sea levels and increasing
frequency and intensity of tropical storms; impacts on agricultural productivity, fisheries
ecosystems, and other economic sectors.
Assessment:
▪
▪

Pair work (responses to questions on worksheet)
Class participation (points can be awarded towards a class participation grade for in
class responses, questions etc.)

Materials:
▪
▪
▪

projector/computer
white board/markers
handouts
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Resources:
1. Graphics

SEQ Figure \* ARABIC 1 Graphic can be used to further explain the
definition of ‘Impacts’
Source: http://www.cm-life.com/multimedia/38477
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SEQ Figure \* ARABIC 2 Graphic to illustrate global and regional distribution of
climate change impacts
source: https://slideplayer.com/slide/6918160/

SEQ Figure \* ARABIC 3 Graphic to highlight the sectoral impacts of
climate change
source: https://nca2014.globalchange.gov/report/appendices/faqs/graphics/potential-effects-climate-change
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4 Graphic Illustrating the CC Impacts to Agriculture
Source: https://croplife.org/news/infographic-how-does-climate-change-impact-agriculture/
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5 Graphic Illustrating CC Impacts to Human Health
Source: https://www.cdc.gov/climateandhealth/effects/
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6 Graphics to highlight impacts to Coastal Zones
source: https://www.coastalzonebelize.org/wpcontent/uploads/2017/04/Caribbean_Report_Card1.pdf
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2. Worksheet: Impacts of Climate Change
1. Examine the diagram carefully and answer the following questions on the global
impacts of climate change.

source: http://ar5-syr.ipcc.ch/topic_summary.php

1) These symbols denote impacts on what systems? [4 pts]
(a)
____________________________________________________________
(b)
_____________________________________________________________
(c)
_____________________________________________________________
(d)
______________________________________________________________
Page 34 of 71

2) Write True or False for the following: [5 pt]

(a) In Africa, one of the impacts ‘highly’ attributed to climate change is the melting of
glaciers, snow, ice or permafrost.
(b) In Polar Regions, there are currently no impacts to people’s livelihoods.
(c) One of the major impacts observed in Central and South America is coastal
erosion and sea level rise.
(d) In Europe, it is shown that climate change is currently only a minor contributor
to changes observed in the river, lakes, floods and/or droughts.
(e) All regions show some impact on marine ecosystems attributed to climate
change.
3) Name three impacts in Asia that have ‘high’ attribution to climate change. [3 pts]
(a) _______________________________________________
(b) _______________________________________________
(c) _______________________________________________
4) What are the two biological systems that are being most impacted by climate change
in SIDS (small islands)? [2 pts]
(a) ______________________________________________________
(b) ______________________________________________________
5) Compare and contrast the impacts being seen in North America with those in
Central and South America. [6 pts]
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
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Worksheet – Impacts of Climate Change (Answer Sheet)
1. (a) rivers, lakes, floods and/or droughts
(b) livelihoods, health and/or economics
(c) marine ecosystems
(d) coastal erosions and/or sea level effects [4 pts]
2. (a) true

(b) false

(c) false (d) true (e) true

[5 pts]

3. (i) marine ecosystems (ii) terrestrial ecosystems (iii) rivers, lakes, floods and/or
drought

[3 pts]

4. (a) marine ecosystems

(b) terrestrial ecosystems [2 pts]

5. Both North and South America are experiencing Climate Change impacts in their
physical, biological and human and managed systems. In terms of physical systems,
North America is experiencing great impact on the glaciers, snow, ice and the
permafrost while Central and South America is experiencing some impact on their
glaciers etc. but their rivers, lakes, floods and/or drought are more heavily impacted.
North America is also experiencing coastal erosion and/or sea level effects while such
impacts are not shown for Central and South America. Both North and Central/South
America show impacts to all three biological systems, namely, terrestrial ecosystems,
marine ecosystems and wildfire; however, the impacts in North America are more
heavily attributed to climate change and are more widespread. In terms of the human
and managed systems, in North America, impacts to livelihood, health and/or
economics are being greatly attributed to climate change but impacts to food
production are not indicated. However, for in Central and South America both
impacts to livelihoods, health and/or economics and impacts to food production are
shown with climate change as the major contributor to these impacts. [6 pts]
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Sample Lesson #2
Subject:

Belizean Studies, Geography, Biology, Agriculture, Chemistry, Integrated Science

Level:

High School [1st – 4th Form]

Module Link:

Unit 2: Climate Change Vulnerability

Topic:

Introduction to Climate Change Vulnerability

Sub-topics:
▪
▪
▪
▪

Time:

Exposure and Sensitivity
Adaptive Capacity
Risk
Hazards

40 - 50 minutes

Previous Knowledge:
Students have been introduced to climate change and the science behind the
phenomena. They should have previous knowledge of the impacts of climate change.

Learning Objectives:
Students will be able to:
▪

Define and explain what is meant by the term ‘vulnerability’ to climate change;

▪

Distinguish between the terms ‘exposure’, sensitivity’, potential impact’ and ‘adaptive
capacity’ and relate them to climate change vulnerability using a simple formula;

▪

Differentiate between climate change ‘vulnerability’ and ‘risk’;

▪

Demonstrate how ‘vulnerability’ to climate change is assessed.

▪

Examine climate change ‘vulnerability’ in Latin America and the SIDS

Skills:
▪
▪
▪

Analysing diagrams, graphs and maps
Using viewing skills and strategies to understand and interpret visual media
Using reading skills and strategies for different purposes

Attitude:
▪
▪
▪

Class participation and team work
Develop an awareness of the complexity of human and natural systems
Appreciate the importance of data, research and science in solving real world problems
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Activities:
➢ The students are introduced to the lesson through a video called ‘What is vulnerability
and how do we adapt to climate change?’ The video illustrates what is meant by
vulnerability and introduces the dimensions of vulnerability.
➢ The class then discuss a definition of ‘vulnerability’ using examples from the video to
illustrate.
➢ The dimensions of vulnerability are then defined and explained again with reference to
the examples used in the video and with the use of a ‘vulnerability’ graphic.
➢ The concept of ‘risk’ is introduced and explained such that the difference between risk
and vulnerability is clear.
➢ The students will then examine a map graphic showing how different countries
compared to each other in terms of vulnerability. The teacher guide a discussion of the
map and associated graphs, colors and link the information the concepts of vulnerability.
➢ The map graphic lists five (5) countries that have the lowest indices for vulnerability
(most) vulnerable and five (5) countries that have highest indices for vulnerability (least
vulnerable); the students will choose one country from each category (most vulnerable
and least vulnerable) and write a one-page reflection comparing the factors influencing
their vulnerability. This will be given as an assignment as some research may be needed.

Content/Teacher Notes:
Climate Change vulnerability [definition] - vulnerability refers to the degree to which
people, or the things they value are susceptible to, or are unable to cope with, the adverse
impacts of climate change. Thus, vulnerability determines how severe the impacts of climate
change might be. The expression “things they value” not only refers to economic value and
wealth, but also to places and to cultural, spiritual, and personal values; critical physical and
social infrastructure, including such physical infrastructure as police, emergency, and health
services buildings, communication and transportation networks, public utilities, and schools
and day-care centers, and such social infrastructure as extended families, neighborhood watch
groups, fraternal organizations, and more. People value some places and things for intrinsic
reasons and some because they need them to function successfully in society.
Dimensions of ‘vulnerability’ - there are three dimensions of vulnerability to climate
change: exposure, sensitivity, and adaptive capacity.
o

Exposure is the degree to which people and the things they value could be exposed to
climate variation or change; the presence of people, livelihoods, species or ecosystems,
environmental functions, services, and resources, infrastructure, or economic, social or
cultural assets in places and settings that could be adversely affected;

o

Sensitivity is the degree to which they could be affected by that exposure; and
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o

Adaptive Capacity is the degree to which they adjust to climate change to moderate
potential damages, to take advantages of opportunities, or to cope with the
consequences.

o

Potential impact - are all impacts that may occur given a projected change in
climate, without considering adaptation.
o

Vulnerability = potential impact (sensitivity + exposure) – adaptive capacity

Risk [definition] - the potential for consequences where something of value is at stake and
where the outcome is uncertain, recognizing the diversity of values. Risk is often represented
as probability of occurrence of hazardous events or trends multiplied by the impacts if these
events or trends occur. Risk results from the interaction of vulnerability and hazard. Climate
related risks are created by a range of hazards. Some are slow in their onset (such as changes
in temperature and precipitation leading to droughts, or agricultural losses), while others
happen more suddenly (such as tropical storms and floods).
Assessing ‘Vulnerability’ - based on the previous definition, vulnerable regions or sectors
can be identified by linking the potential impacts and adaptive capacity. However, assessing
vulnerability does not mean necessarily calculating a specific number, nor measuring
something with a specific instrument but it rather means describing a situation or a condition
through a certain number of factors or elements related to its characteristics (e.g. indicators).
Estimating ‘adaptive capacity’ is a key element of vulnerability assessment and this
component makes it more complicated. Findings (e.g. qualitative and/or quantitative) about
exposure, sensitivity (potential impacts) and adaptive capacity can be then combined in order
to determine how and where a community is vulnerable to climate change. Regions, countries,
communities etc. with high adaptive capacity and low sensitivity/exposure can tolerate
impacts to a greater degree and therefore have an overall low vulnerability.

Regions,

countries, communities etc. with high sensitivity/exposure and low adaptive capacity are more
susceptible to impacts, and therefore have an overall high vulnerability.
Latin America includes much of the world’s biological diversity, as well as a wide variety of
ecosystems, climatic regions, topographies and land-use patterns. Particularly vulnerable to
climate change are the water, agriculture and health sectors, the Andean glaciers, the Amazon
region and regions vulnerable to extreme climatic events.
SIDS - the vulnerability and low adaptive capacity of SIDS is inextricably linked to the sociocultural and economic context of these island States. Vulnerabilities include low availability of
resources, a small but rapidly growing population, remoteness, susceptibility to natural
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disasters, excessive dependence on international trade, and vulnerability to global
developments.

Assessment:
▪
▪

Class participation (points can be awarded towards a class participation grade for in
class responses, questions etc.)
Reflection Assignment

Materials:
▪
▪
▪

projector/computer
white board/markers
internet connection for YouTube video

Resources:
1. Video:

‘What is vulnerability and how do we adapt to climate change?’
link: https://www.youtube.com/watch?v=gRnvx75D0W8
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SEQ Figure \* ARABIC 7 Graphic to explain
vulnerability

SEQ Figure \* ARABIC 8 Graphic
illustrating Climate Risks

source: https://twitter.com/WBG_Climate/status/950359046992945152
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SEQ Figure \* ARABIC 9 Graphic to illustrate how a Vulnerability Assessment is conducted
Source: http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/documenti/Vulnerability_Risk_FGiordano.pdf

SEQ Figure \* ARABIC 10 Example of Aspects of a Municipal Water System's
Vulnerability to Drought
Source: https://www.e-education.psu.edu/geog438w/node/252
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SEQ Figure \* ARABIC 11 Graphic to show relative Vulnerability of Regions and
Countries
source: https://reliefweb.int/report/world/climate-change-vulnerabilityindex-2017
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Sample Lesson #3

Subject:

Belizean Studies, Biology, Agriculture, Chemistry, Integrated
Science, Human and Social Biology

Level:

High School [3rd – 4th Form]

Module Link:

Unit 1: Climate Change Impacts and Unit 3: Belize – Vulnerability
to, and Impacts of Climate Change

Topic:

Investigating the Impacts of Climate Change on Plants

Sub-topics:
▪
▪
▪
▪

Time:

plant growth
global and sectoral impacts of climate change
agriculture and food security
impacts on SIDS and other developing countries

80 - 160 minutes (total over several weeks)

Previous Knowledge:
Students have been introduced to climate change and the science behind the
phenomena. They should have previous knowledge of the impacts of climate change. Students
should also have knowledge of growth in plants and factors affecting plant growth.

Learning Objectives:
Students will be able to:
▪

Design and execute an experiment to investigate the effect of different factors on plant
growth;

▪

Measure and record data and analyse the results of the experiment using graphs and
diagrams

▪

Link the results of the experiments to potential impacts of climate change on agriculture
and food security in their country.

Skills:
▪
▪
▪
▪

Utilizing the scientific method
Measuring, recording and analysing data
Making biological drawings and constructing graphs
Scientific analysis and writing
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Attitude:
▪
▪
▪

Team work
Discipline in collecting data over time
Appreciate the importance of data, research and science in solving real world problems

Activities:
➢ In the first session, students are introduced to the experiment through a handout that
provides background concepts, materials and equipment needed, step by step
procedures, example of table in which to record data.
➢ The students guided by the teacher will carefully read the handout to ensure that they
understand the objective and procedures.
➢ The students will divide themselves into six groups; each group will be responsible for
monitoring, caring for and measuring one group of seedlings.
➢ The groups will then proceed to gather materials and equipment to set up their
experiments.
➢ The teacher will supervise as they follow the procedures on the handout and make
clarifications and further explanations as necessary.
➢ After setting up the experiment, the students will record initial measurements. They will
organize to care for plant as required by the experiment and to weekly measure and
record the length of the seedling. The teacher will monitor that students are carrying out
their responsibilities as required by the experiment.
➢ After the experiment has concluded each group will present their findings in a
presentation to the class; the results will be collated in one table and each student will
write up the experiment including graphs and analysis in their lab journals.

Content/Teacher Notes:
Impacts of Climate Change – higher temperatures – rising temperatures will cause
shifts in crop growing seasons which affects food security; sea level rise – increasing sea
levels can mean increase salt water intrusion; extreme events – droughts and heavy
precipitation events, are expected to rise even with relatively small average temperature
increases. Changes in some types of extreme events have already been observed, for example,
increases in the frequency and intensity of heat waves and heavy precipitation events;
shifting precipitation patterns - changes in rainfall pattern are likely to lead to severe
water shortages and/or flooding which can affect agriculture and food security;
Sectoral Impacts of climate change - the same sectors are affected by climate change,
albeit to differing degrees, across countries and regions. These main sectors include:
agriculture and food security, water resources, human health, terrestrial ecosystems and
biodiversity and coastal zones. Agriculture and food security – affected by extreme
events, sea level rise, decline in fresh water supply, changing precipitation patterns.
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Belize’s Agriculture Sector - the agricultural sector of Belize would suffer mainly negative
impacts from future climate change. Yields of the major crops, namely sugarcane, rice,
bananas, citrus and red kidney beans, are all expected to decrease. These decreases in crop
yields would result from an increase in air temperature accompanied by higher evaporation
rates, variable rainfall and increases or decreases in rainfall, depending upon the location in
Belize.

Assessment:
▪
▪

Lab skill assessment – manipulation and measurement (M/M), observation, recording,
reporting (O/R/R) and/or analysis and interpretation (A/I); use CSEC guidelines for
developing lab skill rubric.
Graded Group presentations (optional)

Materials:
▪
▪
▪

Handout
White board and markers
Lab materials and equipment (shown in handout)

Resources:
1. Handout
Lab Activity Handout
Title: Growth in Plants
Aim: To investigate the growth of red-kidney bean seedlings under varying conditions of:
i.
ii.
iii.

Temperature
Salt concentrations
Water availability

Background:
Red kidney bean is a staple of the Belizean diet. It has long been a food of the Maya, the first
inhabitants of Belize. Today, these beans form an important part of the diet of many Belizean
dishes including the famous Creole Rice and Beans. It is grown by farmers in the country and is
available throughout the year. Bean seeds germinate easily and the plants grow quickly so it is
commonly used for plant experiments. In this simple experiment, students will investigate how
the bean seedlings grow in response to varying conditions of temperature, salt concentrations
and water. These conditions are linked to potential impacts of climate change which could bring
about higher temperatures, increase droughts or floods and salt water inundation.
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Materials:
●
●
●

water (distilled)
seawater
21 seedlings approximately 2 cm
in height

Equipment:
●
●
●
●
●
●

mini greenhouse (see diagram)
measuring cylinders
beakers
rulers
tape
markers

Procedure:

SEQ Figure \* ARABIC 12 Picture of improvised
mini greenhouse
source: https://www.youtube.com/watch?v=Y35PVCHVQcM

1) Each students group will take three seedlings and label as follows:
a. Group A – Plant 1, Group A – Plant 2, Group A – Plant 3
b. Group B – Plant 1, Group B – Plant 2, Group B – Plant 3
c. Group C – Plant 1, Group C – Plant 2, Group C – Plant 3
d. Group D – Plant 1, Group D – Plant 2, Group D – Plant 3
e. Group E – Plant 1, Group E – Plant 2, Group E – Plant 3
f.

Group F – Plant 1, Group F – Plant 2, Group F – Plant 3

2) Measure and record the initial height of each seedling in centimetres as shown in the
diagram below.

13 Diagram illustrating how to measure seedlings
Source: http://www.fao.org/docrep/r4082e/r4082e1g.gif
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3) Place seedlings in a location where they will all receive the same amount of sunlight
daily. Each group will treat the seedlings as follows:
a. Group A - water daily with 20 ml distilled water
b. Group B – water weekly with 20 ml distilled water
c. Group C – water daily with 20 ml seawater
d. Group D – water daily with 10 ml seawater and 10ml distilled water
e. Group E – water daily with 40 ml distilled water
f.

Group F – place in the mini greenhouse, water daily with 20 ml distilled water

4) Measure and record the height of each seedling on the same day each week for 6 weeks.
Also record any other changes observed such as colour changes, number of leaves,
withering/death etc.
5) Record the heights in a table such as the one shown below. (Each group records the
results for their seedlings and the results will be shared in the end.
6) Use the results to plot graphs of Average height/cm (y-axis) against Time/weeks.
7) Discuss the results in your analysis including what are the implications regarding the
impact of Climate Change to Belize.
Table of results for Bean Plant grown under different conditions

Time
(Weeks)

A (Height/cm)

B (Height/cm)

C (Height/cm)

D (Height/cm)

E (Height/cm)

F (Height/cm)

1

1

1

1

1

1

2

3

Avg.

2

3

Avg.

2

3

Avg.

0
1
2
3
4
5
6
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2

3

Avg.

2

3

Avg.

2

3

Avg.

Sample Lesson: #4
Subject:

Belizean Studies, Geography, Biology, Agriculture, Chemistry

Level:

High School [1st – 4th Form]

Module Link:

Unit 1 & 2 – Climate Change Impacts and Vulnerability

Topic:

Vulnerability and Impact of Climate Change in SIDS

Sub-topics:
▪
▪
▪
▪
▪

Time:

Sea-level rise
Tropical cyclones
Agriculture
Ecosystems and Biodiversity
Coastal Zones

80 - 100 minutes

Previous Knowledge:
Students have been introduced to climate change and the science behind the
phenomena. They should have previous knowledge of the impacts of climate change and the
concepts of vulnerability.

Learning Objectives:
Students will be able to:
▪

Illustrate the context of one SIDS nation in terms of the impacts of and vulnerability to
climate change;

▪

Examine climate change ‘vulnerability’ in Latin America and the SIDS;

▪

Justify why developing countries are most impacted by climate change and illustrate the
‘special case’ of impacts to Small Island Developing States (SIDS).

▪

Describe five (5) sectors across regions and countries that climate change could greatly
impact

Skills:
▪
▪
▪

Analysing diagrams, graphs and resources
Using viewing skills and strategies to understand and interpret visual media
Using creativity to communicate knowledge and bring awareness

Attitude:
▪
▪
▪

Class participation and pair work
Appreciate the challenges, opportunities, similarities and differences between countries
Respect for the work of others and positive peer review
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Activities:
➢ A previous class period (one to two weeks before) will be utilized to introduce the project
as follows:
o The teacher will have previously written the name of the countries on a small
piece of paper and place in a container and each pair of students will choose a
country.
o Students will be provided with a handout that outlines project which is to prepare
a poster on one SIDs country. The students will study the handout to ensure that
they fully understand what is expected including the desired content, grading
scheme, due date etc.
➢ On the day that the poster is due, each pair of students will place their poster on the wall
of the classroom for viewing and grading.
➢ Each pair of students will also receive an assessment sheet (rubric) which they will use to
assess the work of their peers. It is expected that each pair will move around the
classroom to each poster, examine the content and use the assessment guide to reach
consensus on an appropriate grade for the poster.
➢ The teacher will also move around to the various posters, examine content and other
criteria and provide a grade. At the end of the exercise, the teacher and students will
discuss what they learnt from the posters including the content and the presentation.
➢ The teacher will provide each pair with their grade which will be based on 60% of the
teacher’s grade and 40% from the average of the peer grades.

Content/Teacher Notes:
Impacts of Climate Change to Developing Countries - developing countries are the
most vulnerable to climate change impacts because they have fewer resources to adapt:
socially, technologically and financially. These countries are already face challenges such as
high poverty rates, poor infrastructure, environmental degradation, unsustainable
urbanization, vulnerable economies, that climate change is anticipated to have far reaching
effects (exacerbate) the ability of these countries to improve the quality of life for their citizens.
Small island developing States (SIDS) – comprise 51 States and Territories spread over
the Pacific, Indian and Atlantic Oceans and Caribbean Sea, and are highly vulnerable to the
effects of climate change and already feeling its impacts. Small island developing States are
characterised by the concentration of large settlements with associated economic and social
activities at or near the coast. In SIDS, arable land, water resources and biodiversity are
already under pressure from sea level rise. Increases in population and the unsustainable use
of available natural resources add further problems. Tropical storms and cyclones cause
storm surges, coral bleaching, inundation of land, and coastal and soil erosion with resulting
high-cost damages to socio-economic and cultural infrastructure. Sea level rise, increasing sea
surface temperatures and acidification of the oceans will entail a loss of mangrove forests and
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coral reefs and reduced fish stocks throughout this region. Climate change is also likely to have
a negative effect on tourism in SIDS, seriously affecting the economy of many small islands.
The increasing frequency and severity of extreme weather, sea-level rise and accelerated
beach erosion, degradation of coral reefs (including bleaching), and the loss of cultural
heritage on the coasts through inundation and flooding are likely to reduce the attractiveness
of small island States to tourists. They are given special consideration and high priority in
climate change negotiations by the global community.
Latin America includes much of the world’s biological diversity, as well as a wide variety of
ecosystems, climatic regions, topographies and land-use patterns. Particularly vulnerable to
climate change are the water, agriculture and health sectors, the Andean glaciers, the Amazon
region and regions vulnerable to extreme climatic events.
SIDS - the vulnerability and low adaptive capacity of SIDS is inextricably linked to the sociocultural and economic context of these island States. Vulnerabilities include low availability of
resources, a small but rapidly growing population, remoteness, susceptibility to natural
disasters, excessive dependence on international trade, and vulnerability to global
developments.

Assessment:
▪

Poster grade

Materials:
▪
▪

Handout – Outline of Poster
Assessment sheets

Resources:
1. Handout: Poster on SIDS – Outline
Background:
Small Island Developing States (SIDS) are a group of small island countries that share similar sustainable
development challenges, including small but growing populations, limited resources, remoteness,
susceptibility to natural disasters, vulnerability to external shocks, excessive dependence on international
trade, and fragile environments. Their growth and development is also held back by high communication,
energy and transportation costs, irregular international transport volumes, disproportionately expensive
public administration and infrastructure due to their small size, and little to no opportunity to create
economies of scale.
The SIDS were first recognized as a distinct group of developing countries at the United Nations
Conference on Environment and Development in June 1992. The Barbados Programme of Action was
produced in 1994 to assist the SIDS in their sustainable development efforts. The United Nations Office of
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the High Representative for the Least Developed Countries, Landlocked Developing Countries and Small
Island Developing States (UN-OHRLLS) represents this group of states.
Source: https://en.wikipedia.org/wiki/Small_Island_Developing_States

Instructions:
Each student pair is to work together to prepare
● One (1) poster (24” x 36”) about the country they picked (lottery pick).
Each poster should include the following:
● Title/Heading - name of the Country
● Flag of country
● Maps (at least 2; one showing location in the world and a larger administrative map showing
capital and important cities/towns)
● Official language/s,
● People – ethnic groups
● Economy - main industries.
● Interesting fact/s
● Most importantly the poster should highlight the country’s vulnerability to climate change and
the current or potential impacts of climate change.
● References - source for information and graphics
● Names of students

Due date: [TBD]
Grading Criteria:
Criteria
Desired
Elements
[20%]
Content –
Accuracy
[30%]
Organization
/Mechanics

[15%]
Creativity

[15%]
Overall
Impact
[20%]

Excellent

Good

Adequate

Needs
Improvement

all desired elements
included;

One or part of a
desired
elements
missing;
[17 – 16]
Two or less facts are
inaccurate

Two of the desired
elements are missing;

More than two of the
desired elements are
missing;
[12 -10]
Five
or
more
inaccurate facts

[25 – 21]
Information
organized
in
a
logical
manner;
there are one or two
grammatical
or
spelling errors
[13 – 12]

[20 -16]
Information organized
in
an
adequate
manner; there are less
than
three
grammatical
or
spelling errors
[11 – 10]

Very good display of
creativity in design
and layout, use of
colours
and
graphics
[13 – 12]

Good use of creativity
in design and layout,
use of colours and
graphics

Neat,
legible,
attractive,
communicates the
message
[17 – 16]

somewhat
neat,
legible, communicates
the message

[20 - 18]
All facts displayed
are accurate
[30 – 26]
Information
organized in a
logical
manner;
there
are
no
grammatical
or
spelling errors
[15 – 14]
Exceptional display
of creativity in
design and layout,
use of colours and
graphics
[15 – 14]
Neat, legible, very
attractive; clearly
communicates the
message
[20 - 18]

[15 - 13]
Three to four facts are
inaccurate

[15 -12]
Information organized
in
an
adequate
manner; there are
more
than
four
grammatical
or
spelling errors
[9 – 8]
Little to no creativity
in design and layout,
use of colours and
graphics

[11 – 10]

[15 - 13]

[9 – 8]
Could be neater, more
legible,
does
not
clearly communicate
the message
[12 -10]

Grade
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Score

Sample Lesson: #5
Subject:

Belizean Studies, Geography, Human and Social Biology

Level:

High School [3rd – 4th Form]

Module Link:

Unit 3 - Belize – Vulnerability to, and Impacts of Climate Change

Topic:

Belize’s vulnerability to climate change

Sub-topics:
▪
▪
▪
▪
▪

Time:

Vulnerability assessments
Tropical cyclones
Agriculture
Ecosystems and Biodiversity
Coastal Zones

40 - 50 minutes (initial) Project (weeks)

Previous Knowledge:
Students have been introduced to climate change and the science behind the
phenomena. They should have previous knowledge of the impacts of climate change and the
concepts of vulnerability.

Learning Objectives:
Students will be able to:
▪

Investigate the factors that make Belize highly ‘vulnerable’ to climate change;

▪

Apply the concepts learnt to assess the vulnerability of Belize’s coastal and marine
environment; that is, marine ecosystems (coral reefs, mangroves, seagrass), sectors
(tourism, fishing, aquaculture) and coastal communities.

Skills:
▪
▪
▪
▪

Research skills such as document review, surveys, interviews
Analysing data, maps, diagrams, and graphs
Using viewing skills and strategies to understand and interpret visual media
Using creativity to communicate knowledge and bring awareness

Attitude:
▪
▪
▪

Collaborative Team work
Discipline in executing a long term project
Appreciate the importance of data, research and science in solving real world problems
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*Important Note: This lesson will be taught over time during a term or semester and will
be done mostly through research by students with support from teacher and peers and the
wider community. The project will focus on assessing climate change vulnerability in Belize
but students should define their scope, that is, focus on one sector or area such as agriculture,
tourism, fishing, health, coastal zone, their village, city or town etc. The project may be
divided into section with two or three products that can be graded. This is to ensure students
do not get overwhelmed and are making consistent progress and for the teacher to provide
guidance at key intervals to ensure the students are learning the skills desired and the overall
objective of the project is met. The project is presented as a collaborative team effort, but it can
also be modified to meet the needs of individual school-based assessments for CSEC Geography
or another subject.

Activities:
➢ The students will be encouraged to draws on previously taught concepts such as impacts,
vulnerability and vulnerability assessment and SIDS.
➢ The students will choose groups of no more than three or four individuals and each
group will meet to plan how they will approach the project.
➢ The first portion of the study will entail information gathering from sources such as the
internet, books, etc. and the teacher will guide the students to such sources as needed.
➢ The first product will be handed to the teacher on its deadline for feedback and grading
and she will return to the students along with guidance as to their next steps.
➢ Students will be guided and monitored closely by the teacher as they develop their
methodology and design any instruments for data collection as well as their approach
and interaction with any key informants for interviews, surveys etc.
➢ The teacher will guide students in collating and analysing their results through graphs,
diagrams, maps and other means and preparing the final written product and
presentation.
➢ The teacher will dedicate one or two class periods for students to share their study with
the class. This will also provide a grade for the students.

Content/Teacher Notes:
✓ Belize’s vulnerability to Climate Change –
o

Belize, is recognized as one of the countries most vulnerable to the adverse
impacts of climate change.

o

Why is Belize so vulnerable? –
▪

High Exposure to the impacts of Climate change.

All Caribbean

countries will experience warming, an increase in air temperature
ranging from 2° C to 4°C is projected by 2100 for Belize. Changes in
precipitation patterns, a general decrease in annual rainfall of about 10
% is projected by 2100. Its geographical location leaves the country
exposed to the risk of rising sea levels and increasing frequency and
intensity of tropical storms; droughts, flooding etc.
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▪

High Sensitivity – Belize has a long, low-lying coastline, over 1,060
small islands; the Belize Barrier Reef Reserve Complex which is a
UNESCO World Heritage Site and include the second-longest barrier
reef in the world, 17,276 km2 of forest cover, each of which support
fragile ecosystems that are sensitive to increasing temperatures,
changing weather patterns and extreme events such as hurricanes.
About one half (50%) of Belize’s population are concentrated in coastal
population centres which increases the risk to life from extreme events;
risk to infrastructure and facilities due to sea level rise and other
impacts. The country’s economy is highly dependent on commodity
exports (agriculture and fisheries) and tourism which can be severely
impacted by sea level rise, salt water intrusion, drought and changing
precipitation patterns, extreme events – flooding, storms and
hurricanes.

▪

Low Adaptive Capacity- Belize is a small developing nation with
many existing social, economic and environmental challenges that
constrain our ability to meet the goals of sustainable development much
less effectively adapt to climate change. Challenges such as high poverty
rates, inadequate infrastructure and building stock, low educational
attainment and climate change awareness places the population at
significant risk from impacts such as heat stress from increasing
temperatures, food security issues, extreme weather events such as
hurricanes

can

further

deplete

building

stocks

and

damage

infrastructure leaving large segments of the population homeless with a
lower quality of life and may leave the country in an economic crisis.
High coastal development pressures and other environmental threats
and degradation that removes natural systems such as mangroves
forests reduces the country’s adaptive capacity.

Governance and

institutional capacities are a key component of Belize’s adaptive
capacity; it determines our ability to finance adaptation measures eg.
Climate resilient infrastructure and buildings, meet development goals
and provide resources (financial and human) for planning, regulating
and monitoring development.
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✓ Impacts and Vulnerability of Belize’s Marine Environment - Many marine
and coastal ecosystems and coastal zone communities are inherently sensitive to
Climate Change. The Inter-Governmental Panel on Climate Change (IPCC) Fourth
(2007) and Fifth Assessment (2014) reports also noted that coastal wetlands are
particularly sensitive to Climate Change and long-term sea-level rise as their location
is closely linked to sea level. Corals are the most susceptible to increased sea surface
temperature and frequent storm events. Corals will be lost due to bleaching, disease
and physical damage. Mangroves and sea grass beds will be most susceptible to
changes in weather patterns and storm events that will result in physical damage and
changes in biological processes such as reproduction. Mangroves are expected to
retreat sequentially to maintain their position within the ecosystem. Coastal areas,
beaches and cayes will be most susceptible to increasing sea levels and increase in
storm events. These areas would suffer from inundation, erosion and storm surges. The
socioeconomic impacts will be from loss of habitat and coastal areas which in turn will
directly affect the tourism and fisheries industries.
o

Fisheries & Aquaculture
▪

Rising sea level will adversely impact on fish habitat including wetlands,
coral reefs and sea grasses where fish spawn, breed, feed and or grow to
maturity.

▪

Rising near-surface water temperature and increasing acidification
may cause massive bleaching and dieback of corals.

o

▪

Decrease in fish production

▪

Damage to and losses in aquaculture

Coastal & Marine
▪

Sea level rise will lead to, increased erosion, loss of beaches

▪

Damage to valuable infrastructure, increased inundation, loss of
agricultural lands and crops, coastal wetlands, mangroves sea grass
beds and ecosystems, and displaced coastal communities.

▪

Flooding and marine inundation

▪

Saline intrusion into freshwater lenses

▪

High temperature will result in loss of coral reefs and reduction in fish
stock.
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o

Tourism
▪

Climate Change, along with sea level rise, would result in loss of beaches,
properties and public infrastructure, and result in a decrease in
aesthetics and a loss of attractiveness of the destination.

▪

Coastal areas in Belize will experience high levels of saltwater intrusion
and rising water tables, thereby reducing water quality, driving up the
cost of water

▪

Higher temperatures will discourage older visitors, because of their
susceptibility to heat stress.

▪

Tropical storms and hurricanes, compounded by sea level rise, are also
likely to increase in intensity, size and duration, causing flooding and
damage to transport and other infrastructure.

Assessment:
▪

Research project (3 assessments – first product, written paper and presentation)

Materials:
▪
▪

Handout
White board and markers

Resources:
1. Handout:
Research Project – Belize’s Vulnerability to Climate Change
Purpose:
The aim of this project is for students to develop a greater awareness of the vulnerability of
Belize to climate change.
Instructions:
➢ Student are to arrange themselves in groups (3 or 4). Each group is to meet and decide
on a topic (eg. coral reefs, mangroves and wetlands, fishing sector, tourism, coastal
village, coastal town or city, aquaculture farm)
➢ During the first three weeks students will work on Product 1 which includes:
o

Product 1 – Introduction, Literature Review and Methodology (Due date:
TBD)
• Introduction
o Background - Context of Belize – including maps and pictures
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➢
➢
➢

➢

o Scope of the study – focus, importance
o What is the aim/purpose of the study?
• Literature Review
o What is Climate Change
o What are potential impact to Belize
o Potential Impact on specific area of focus
• Methodology
o What type of information is needed by the study?
o How do you propose to gather the information needed? Needed
resources?
o From whom will you gather the information?
o What will you use to gather information? Samples of surveys,
interview questions etc.
Students will submit the first product on its due date and obtain feedback and a grade
from teacher.
After approval from the teacher, students will proceed to the next steps which is to carry
out the information gathering as they have proposed in their methodology.
They will then put their complete report together and submit by the due date.
• Product 2 – Complete Report (Due date: TBD)
o Introduction, Literature Review, Methodology (revised according to
teacher comments)
o Results and Conclusions
¨ Presentation of information in descriptive form or in tables,
charts, pictures etc.
¨ Explanation of the results and what are the implications for Belize
¨ Conclusions
Students will then prepare a 15 minute presentation to communicate findings of their
study to the class.
• Product 3 – Presentation
o Brief Introduction
o Explanation of methodology
o Focus on the results (use visual aids)
o Questions and Answer (5 mins)

Note:
Reports should be type-written in Times New Roman, 12 pt font, double line spacing, references should
be cited in APA format and page number included at the bottom of each page. All diagrams, pictures
and tables should be captioned and source shown. Cover page should include title of report, name of
students, class, subject, teacher, and date submitted. Table of Contents should also be included that
shows the heading of each section and page number. Reference page with all works cited should be at
the back.
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Sample Evaluations – Quiz and Tests
The module offers within the sample lessons several types of assessments that can be used to
measure and evaluate the students’ learning which includes:
▪ Worksheet
▪ Reflection Assignment
▪ Practical Experiment (Lab)
▪ Poster Project
▪ Research Project
This section offers additional assessments in the form of two sample quizzes and one sample
test.

Sample Quiz 1
Provide a definition for the following: [3 pts]
1. Climate Change Impacts
2. Exposure
3. Adaptive capacity
Indicate whether the following are True or False. [4 pts]
4. Shifting precipitations patterns means that some regions of the world may get more rain
while others will receive less.
5. All countries will be equally impacted by climate change.
6. Vulnerability is how severe the impacts of climate change might be.
7. Climate models guess what is the impacts of climate change might be in the future using
high quality available data.
Fill in the blanks. [3 pts]
8. Vulnerability = potential impact (______________+ ________________) –
________________

Sample Quiz 1 (Answer Sheet)
1.

Climate Change impacts are the consequences of climate change – both expected
and realised – for natural and human systems.

2. Exposure is the degree to which people and the things they value could be exposed to

climate variation or change; the presence of people, livelihoods, species or ecosystems,
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environmental functions, services, and resources, infrastructure, or economic, social or
cultural assets in places and settings that could be adversely affected.
3. Adaptive Capacity is the degree to which they adjust to climate change to moderate

potential damages, to take advantages of opportunities, or to cope with the
consequences.
4. True
5.
6.
7.
8.

False
True
True
(sensitivity + exposure) – adaptive capacity

Sample Quiz 2
Please answer the following. [15 pts]
1.

What does the acronym SIDS mean?

2. Name five countries that are classified as SIDS.
3. Describe three ways how a SID country is already or may be impacted by climate change.
4. Explain what is meant by adaptive capacity and how it relates to increasing or decreasing

vulnerability.
5. Describe two sectors in Belize that are considered vulnerable to Climate Change.

Sample Quiz 2 (Answer Sheet)
1. Small Island Developing States
2. Any five (5) from the list below:

UN MEMBERS (38)
Atlantic, Indian Ocean, Mediterranean and South China Sea (AIMS) (9)
●
●
●
●
●
●
●
●
●

Bahrain
Cabo Verde
Comoros
Guinea-Bissau
Maldives
Mauritius
Sao Tomé and Principe
Seychelles
Singapore

Caribbean (16)
●
●
●
●
●

Antigua and Barbuda
Bahamas
Barbados
Belize
Cuba
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●
●
●
●
●
●
●
●
●
●
●

Dominica
Dominican Republic
Grenada
Guyana
Haiti
Jamaica
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Suriname
Trinidad and Tobago

●
●
●
●
●
●
●
●
●
●
●
●
●

Fiji
Kiribati
Marshall Islands
Micronesia (Federated States of)
Nauru
Palau
Papua New Guinea
Samoa
Solomon Islands
Timor-Leste
Tonga
Tuvalu
Vanuatu

Pacific (13)

NON-UN MEMBERS/ASSOCIATE MEMBERS OF REGIONAL
COMMISSIONS (20)
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

American Samoa
Anguilla
Aruba
Bermuda
British Virgin Islands
Cayman Islands
Commonwealth of Northern Marianas
Cook Islands
Curacao
French Polynesia
Guadeloupe
Guam
Martinique
Montserrat
New Caledonia
Niue
Puerto Rico
Sint Maarten
Turks and Caicos Islands
U.S. Virgin Islands
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3. Any three from the information below: In SIDS, arable land, water resources and biodiversity
are already under pressure from sea level rise. Increases in population and the unsustainable
use of available natural resources add further problems. Tropical storms and cyclones cause
storm surges, coral bleaching, inundation of land, and coastal and soil erosion with resulting
high-cost damages to socio-economic and cultural infrastructure. Sea level rise, increasing sea
surface temperatures and acidification of the oceans will entail a loss of mangrove forests and
coral reefs and reduced fish stocks throughout this region. Climate change is also likely to have
a negative effect on tourism in SIDS, seriously affecting the economy of many small islands. The
increasing frequency and severity of extreme weather, sea-level rise and accelerated beach
erosion, degradation of coral reefs (including bleaching), and the loss of cultural heritage on the
coasts through inundation and flooding are likely to reduce the attractiveness of small island
States to tourists.
4. Adaptive Capacity is the degree to which they adjust to climate change to moderate potential
damages, to take advantages of opportunities, or to cope with the consequences. Regions,
countries, communities etc. with high adaptive capacity and low sensitivity/exposure can
tolerate impacts to a greater degree and therefore have an overall low vulnerability. Regions,
countries, communities etc. with high sensitivity/exposure and low adaptive capacity are more
susceptible to impacts, and therefore have an overall high vulnerability.
5. Description of any of two from the following:
Sectoral Impacts of Climate Change in Belizeo

Coastal Zone - climate change impose additional threats to coastal systems already
under pressure from population concentration and increasing population growth.
Increased coastal erosion and more extensive inundation are expected from rising sea
levels; storm surges may flood greater areas than now, thereby impacting primary
production, and may cause saline intrusion up estuaries and into groundwater aquifers.
These impacts may cause loss of coastal habitats, property damage, flooding and loss of
life, as well as having economic consequences for rural production and urban lifestyles.

o

Water Sector - climate change is very likely to have a significant impact on the water
sector of Belize. Rainfall is projected to decrease slightly and become more variable
leading to intense rains and flooding while also worsening drought conditions.
Variability in rainfall will result in risks of flooding from excessive rainfall in the lowlying coastlands; and decreases in water supply with lower levels of rainfall.
Agricultural production would be negatively affected due to projected alternating
conditions of excessive rainfall and flooding on the one hand and drought on the other.
Sea level rise and storm surges will also affect the water sector through saline
intrusions into coastal aquifers and soils as well as flooding of coastal lowlands and
towns; where the bulk of the population of Belize is located.
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o

Agriculture Sector - the agricultural sector of Belize would suffer mainly negative
impacts from future (2060-2069) climate change. Yields of the major crops, namely
sugarcane, rice, bananas, citrus and red kidney beans, are all expected to decrease.
These decreases in crop yields would result from an increase in air temperature
accompanied by higher evaporation rates, variable rainfall and increases or decreases
in rainfall, depending upon the location in Belize.

o

Fisheries Sector - projected changes in air temperature, changes in sea level and
ocean acidity, mostly negative impacts are expected on the fisheries sector of Belize.
Fisheries require healthy habitats to survive and reproduce. Rising sea levels could lead
to partial or complete disappearance of these habitats through inundation. On the other
hand, rising near-surface water temperature and increasing acidification may cause
massive bleaching and dieback of corals. Additionally, as long as there are still viable
fisheries stocks, people will continue to fish legally or illegally. As such, employment,
income and foreign exchange generation through capture fishing will continue to
decline if an adequate fisheries management regime is not implemented.

o

Tourism - Climate Change and climate-driven sea level rise will most likely have
important and severe impacts on the tourism industry of Belize. Increases in air
temperature (2°C to 4°C) towards the end of the century may make conditions
unbearable, especially for the elderly retired tourist population, the major age group of
tourists. The projected variability in precipitation will very likely lead to extreme
conditions, namely increasing drought in the dry season, torrential rains and flooding
in the rainy season and water and food shortages or higher prices of imported food.
Tropical storms and hurricanes, compounded by sea level rise, are also likely to
increase in numbers and intensity, and apart from flooding and erosion of recreational
beaches, they will also very likely cause flooding and damage to transport and other
infrastructure. Moreover, these projected changes in climate will have indirect
secondary and tertiary effects including the loss of beaches, loss of coral reefs due to
temperature-induced bleaching, loss of food supply chains and loss of coastal
infrastructure.

o

Human Health Sector - climate change will lead to higher levels of some air
pollutants; an increasing number of extreme weather events, increasing outbreaks and
transmission of diseases through unclean water and contaminated food, and will
threaten agricultural production in some of the poorest countries such as Belize.
Furthermore, Climate Change will also bring new challenges to the control of infectious
diseases. Certain vector-borne diseases such as dengue and malaria, respiratory
diseases such as asthma and water borne diseases such as cholera and dysentery may
become more acute and prevalent.
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Sample Test
Section 1: Multiple Choice. Please shade the letter of the correct answer. [10 pts]
1. Which of the following do scientists used to predict what the impacts of climate change will
be?
ⓐ weather
ⓑ climate models
ⓒ rainfall
ⓓ traditional knowledge
2. The degree to which people, or the things they value are susceptible to, or are unable to cope
with, the adverse impacts of climate change is known as
ⓐ adaptability
ⓑ risk
ⓒ vulnerability
ⓓ exposure
3. Which of the following are threats to Small Island Developing States (SIDS)?
ⓐ sea level rise
ⓑ tropical cyclones
ⓒ damage to coral reefs
above

ⓓ all of the

4. One of the health risks of climate change is a shift in the distribution of disease vectors like
mosquitos; which of the following is a vector-borne disease?
ⓐ malaria
ⓑ asthma
ⓒ cancer
ⓓ HIV/AIDS
5. Which of these countries is considered to be more ‘vulnerable’ climate changes because it
has development challenges and is a small island?
ⓐ Haiti
ⓑ Malta
ⓒ Iceland ⓓ China
6. Climate change could cause _________ rates of extinction for many habitats and species in
terrestrial ecosystems.
ⓐ decrease
ⓑ reduce
ⓒ increase
ⓓ stable
7. Regions, countries or communities with high sensitivity/exposure and low adaptive capacity
are more susceptible to impacts, and therefore have a ______ vulnerability to climate
change.
ⓐ high

ⓑ low

ⓒ neutral

ⓓ reduced

8. Impacts such as erosion of beaches, damage to coral reefs, loss of biological diversity,
increase frequency of storms and hurricanes could have major consequences for which of
Belize’s economic sectors?
ⓐ agriculture ⓑ tourism ⓒ construction ⓓ manufacturing
9. In the picture below, sea level is rising due to climate change, the man who lives next to the
sea is more vulnerable, this is because of
ⓐ
poverty
ⓑ

exposure

Page 65 of 71

ⓒ

adaptive capacity

ⓓ

none of the above

10. Coastal settlements are highly vulnerable to the impacts of climate change such as sea-level
rise, extreme events such as hurricanes, flooding, and affected livelihoods in sectors such as
Tourism and Fishing. About what percentage of Belize’s population lives on the coast?
ⓐ 25%
ⓑ 10%
ⓒ 50%
ⓓ 75%
Section 2: Match the term to the correct definition. [10 pts]
ⓐ impact

ⓑ social infrastructure

ⓒ bleaching

ⓖ adaptive capacity ⓗ erosion ⓘ drought

ⓓ risk

ⓔ global

ⓕ sensitivity

ⓙ biodiversity

1. When water is too warm, corals will expel the algae (zooxanthellae) living in their tissues
causing the coral to turn completely white.
2. The probability of occurrence of hazardous events or trends multiplied by the impacts if
these events or trends occur.
3. The degree to which individuals, systems, communities etc. can be affected due to their
exposure.
4. A period of below-average precipitation in a given region, resulting in prolonged
shortages in the water supply.
5. Networks and support systems to which people belong and identify with such as
extended families, neighbourhoods and churches
6. The variety of life in the world or in a particular habitat or ecosystem
7. Refers to the entire world.
8. The consequences of climate change – both expected and realised – for natural and
human systems.
9. The degree to which individuals, systems, communities etc. adjust to climate change to
moderate potential damages, to take advantages of opportunities, or to cope with the
consequences.
10. The gradual removal and transportation of material from the Earth's crust by natural
processes, such as wind and rain.
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Section 3: Structured Questions. [15 pts]
1. Examine the diagram below carefully and answer the following questions on

the expected regional impacts of climate change in 2050.

i.

Name four (4) countries that would have increased vulnerability to extreme events.
[4pts]
(a) _________________________________________
(b) ________________________________________
(c) ________________________________________
(d) ________________________________________

ii.

Which country in South America has the greatest risk for threatened biodiversity?
[2 pts]

______________________________________________________________
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Name two countries in Central America whose coasts are threatened by Sea level rise.

iii.

[2 pts]
(a) ______________________________________
(b) ______________________________________
What would be two impacts to Belize? [2 pts]

iv.

(a) __________________________________________
(b) __________________________________________
Explain why areas affected by malaria may be extended due to climate change?

v.

[5 pts]
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________

Section 4: Essay Questions. [15 pts]
1. Using Belize or another SIDS as an example demonstrate why these countries are highly
vulnerable to the impacts of climate change by virtue of their
a. exposure to certain impacts
b. sensitivity due to existing development challenges
c. adaptive capacity

Sample Test (Answer Sheet)
Section 1: Multiple Choice. Please shade the letter of the correct answer. [10 pts]
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

ⓑ climate models
ⓒ vulnerability
ⓓ all of the above
ⓐ malaria
ⓐ Haiti
ⓒ increase
ⓐ high
ⓑ tourism
ⓑ exposure
ⓒ 50%
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Section 2: Match the term to the correct definition. [10 pts]
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

ⓒ
ⓓ
ⓕ
ⓘ
ⓑ
ⓙ
ⓔ
ⓐ
ⓖ
ⓗ

bleaching
risk
sensitivity
drought
social infrastructure
biodiversity
global
impact
adaptive capacity
erosion

Section 3: Structured Questions. [15 pts]
1. Examine the diagram below carefully and answer the following questions on

the expected regional impacts of climate change in 2050.
i.
Name four (4) countries that would have increased vulnerability to extreme events.
[4pts]
Answer: any four (4) within the blue circle eg. Belize, Honduras, Mexico,
Nicaragua, Jamaica, Cuba, Haiti etc.
ii.

Which country in South America has the greatest risk for threatened biodiversity? [2
pts] Answer: Brazil

iii.

Name two countries in Central America whose coasts are threatened by Sea level rise. [2
pts] Answer: Honduras and Nicaragua

iv.

What would be two impacts to Belize? [2 pts] Answer: Any two of the following increase vulnerability to extreme events, coral reefs and mangrove threatened,
biodiversity threatened

v.

Explain why areas affected by malaria may be extended due to climate change? [5 pts]

Answer: shifting precipitation patterns and increase in rainfall in certain areas may lead to
increase populations of the malaria vector (mosquito) which can spread the disease to
other regions.
Section 4: Essay Questions. [15 pts]
1. Using Belize or another SIDS as an example demonstrate why these countries are highly
vulnerable to the impacts of climate change by virtue of their
a. exposure to certain impacts b. sensitivity due to existing development challenges
c. adaptive capacity
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Answer: Provide a definition of vulnerability that links exposure, sensitivity and adaptive capacity.
Further define and explain each concept, exposure, sensitivity and adaptive capacity. Use the country
as an example to further illustrate these concepts. For example, in the case of Belize exposure can be
demonstrated by our susceptibility to extreme events such as tropical storms and hurricanes, our high
coastal population, our sensitive marine ecosystems such as our coral reefs.

Sensitivity can be

demonstrated and explained by the number of sectors that can be affected by extreme events such as the
Tourism industry, fishing, agriculture etc. how the severe the impacts have been and could be; the type
and number of infrastructure and buildings that we have which can withstand major hurricanes; the
number of people that may be affected etc. Adaptive capacity can be illustrated by how our institutions
are able to manage our resources, what is in place, what is lacking; do we have access to insurance;
would we be able to bounce back quickly from certain events etc.

Page 70 of 71

References
A National Climate Change Policy, Strategy and Action Plan to Address Climate Change in
Belize. 2014. Caribbean Community Climate Change Centre.
Adaptation, Technology and Science Programme of the UNFCCC. (2008). Climate Change:
Impacts, Vulnerabilities and Adaptation in Developing Countries. United Nations
Framework Convention on Climate Change.
Belize's Third National Communication. 2016. National Climate Change Office, Ministry of
Agriculture, Fisheries, Forestry, the Environment and Sustainable Development.
Belize's National Determined Contributions to the Paris Agreement. 2016. National Climate
Change Office, Ministry of Agriculture, Fisheries, Forestry, the Environment and
Sustainable Development.
CZMAI. (2016). Belize Integrated Coastal Zone Management Plan. Coastal Zone Management
Authority and Institute (CZMAI).
Lincoln, S. (2017). Impacts of Climate Change on Society in the Coastal and Marine
Environments of Caribbean Small Island Developing States (SIDS). Caribbean Marine
Climate Change Report Card: Science Review, Cefas Marine Climate Change Centre. The
Centre for Environment, Fisheries and Aquaculture Science, Pakefield Road, Lowestoft,
NR33 0HT, UK.
The Core Writing Team, S. R., Pachauri, R. K., & Meyer, L. (Eds.). (2015). Climate Change 2014
Synthesis Report: Summary for Policy Makers. Retrieved February 6, 2019, from IPCC
Web site: http://ar5-syr.ipcc.ch/

Page 71 of 71

