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Project/Programme Background and Context:

Provide brief information on the problem the proposed project/programme is aiming to solve.
Outline the economic social, development and environmental context in which the project
would operate.

Geographic and socio-economic context
1. Belize is a small (22,966 sq km or 8,867 sq mi), developing country located on the Caribbean
coast of Central America. It shares borders with Mexico to the north, Guatemala to the west and
south, and the Caribbean Sea to the east (Figure 1). The mainland makes up 95% of the territory
and 5% is represented by more than 1,060 small islands or Cayes. The country’s coastal and
marine environment is an exceptional natural system, comprising a 386-kilometer (240 mi)
coastline; more than 1,060 small sand and mangrove islands known as cays; a 300-kilometer
(190 mi) barrier reef; and three of the four offshore atolls in the Western Hemisphere—Lighthouse
Reef, Turneffe Atoll, and Glover's Reef. As the largest reef complex in the Atlantic-Caribbean
region and the second-largest reef system globally, the Belize Barrier Reef Reserve System
(BBRRS) is recognized for its unique diversity of reef types within a single area. It was designated
a UNESCO World Heritage Site in 1996 (UNESCO 2025)
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Figure 1: Map of Belize showing Admini\strative Districts and Urban Centres
Source: GOB 2025

2. The mainland consists of two primary physiographic regions. The Maya Mountains and their
associated basins and plateaus dominate the southwestern region, rising to just over 1,100
meters. In contrast, the northern lowlands and southern coastal plains are relatively flat and
drained by eighteen major rivers and numerous perennial streams. The coastal terrain is
characterized by mangrove forests, lagoons, and estuaries, transitioning inland into tropical pine
savannah and broadleaf forests. The highlands remain sparsely populated, whereas the more
fertile lowlands have supported extensive agriculture and human settlement (CZMIA 2025).

Climate

3. Belize experiences only two main seasons: a wet (rainy) season and a dry season. The wet
season spans from June to November and coincides with the Atlantic hurricane season. Around
60% of the country’s annual rainfall occurs during this period. Rainfall is highest in southern
Belize, where the tropical climate brings up to 3,800 mm (150 inches) of rain annually. As you
move north, precipitation gradually decreases, with the more subtropical regions averaging
around 1,500 mm (60 inches) per year. Between November and February, a transitional period
marked by declining rainfall occurs. During this time, cold fronts pass through the country,
ushering in the dry season, which lasts until April. Average maximum temperatures across Belize
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are around 85°F (29.5°C), with minimum temperatures in the low 70s°F (about 20°C). Inland
areas experience greater temperature variation, while coastal regions remain cooler due to sea
breezes. In mountainous regions, temperatures drop by about 5°F (-15°C) for every 1,000 feet of
elevation. Humidity remains high throughout the year, averaging around 80%, but tends to be
lower during the dry season. Due to its location along the Caribbean Sea, part of the Atlantic

Basin, Belize is particularly vulnerable to tropical cyclones (NCCO 2022).

Human Settlements

Belize has six administrative districts with approximately 225 settlements, which include 9 urban
centres, 190 villages, and about 26 communities or settlements. The urban centres consist of two
cities, Belize City, the commercial capital, and Belmopan, the administrative capital, as well as seven
municipal towns: San Pedro, Corozal Town, Orange Walk Town, San Ignacio and Santa Elena,
Benque Viejo del Carmen, Dangriga, and Punta Gorda. Five of these urban centres, Belize City,
Corozal Town, Dangriga, Punta Gorda, and San Pedro, are coastal settlements, while the other four,
Belmopan, San Ignacio and Santa Elena, Benque Viejo del Carmen, and Orange Walk Town, are
inland but located along rivers on flood plains. Additionally, more than 30 villages and communities
or settlements are also located on or very near the coast. Belize’s population has been growing
rapidly (SIB 2022).

Table 1: The six administrative districts of Belize

Administrati
ve Districts

Descriptions

Corozal

Corozal is the northernmost district of Belize, bordered to the north by the Rio Hondo River,
which separates it from the Mexican state of Quintana Roo and forms the country's northern
international boundary. The district features a long, low-lying coastline, along which many of its
key settlements are located. Chief among them is Corozal Town, situated on Corozal Bay. As
the district’'s primary urban centre, Corozal Town hosts most administrative offices, business
services, and amenities. Corozal District comprises 27 villages, 9 of which are located on or near
the coast. Several of these villages are adjacent to Corozal Town and are increasingly
accommodating peri-urban growth and development.

Orange
Walk
District

The Orange Walk District is located in the northern region of Belize, bordering Mexico to the
north and Guatemala to the west. It is a landlocked district with no coastline. Orange Walk Town,
situated on the western banks of the New River, serves as the administrative and commercial
centre of the district. The district comprises 24 officially recognized villages. Among them, Trial
Farm is the largest—both in the district and one of the largest in the country. Located directly
north of Orange Walk Town, Trial Farm is experiencing peri-urban expansion due to its proximity
to urban amenities. Other major villages in the district include Shipyard, Guinea Grass, and San
Jose.

Belize
District

The Belize District, located in the central-eastern region of the country and includes offshore
islands. It has two major urban centres: Belize City, the former capital, is the oldest, largest,
most populous, and economically most significant urban centre in the country is located on a
low-lying peninsula with a population roughly three times larger than that of the second-largest
urban centre of San Ignacio town.

San Pedro, is located on Ambergris Caye recently expanded to cover 34,378.43 acres—
encompassing most of the island. It is one of the fastest-growing municipalities in the country
and serves as the hub of Belize’s tourism industry.

The Belize District includes 34 villages, including Caye Caulker (a major tourist destination) and
St. George’s Caye (historically significantly as the first settlement and former capital.

Coastal villages like Five other villages in the district are situated on or near the coast. Among
them are Ladyville,, and Lord’s Bank, also among the largest. Located just a few miles outside
Belize City, these villages are absorbing much of the peri-urban expansion due to lack of
developable land and by socio-economic factors.

Cayo
District

The Cayo District is the largest district , situated in the western region bordering Guatemala’s .
It contains three key urban centres: Belmopan, the capital city, is st centrally located And
established and master-planned in 1970. Belmopan was built in response to the severe
destruction caused by Hurricane Hattie in 1961. As the administrative hub it hosts the National
Assembly building, the Office of the Prime Minister, most government headquarters, numerous
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embassies, and the main campus of the University of Belize. Incorporated as a city in 2000, itis
now the second most populous urban area.

San Ignacio and Santa Elena: Twin towns near the western edge are divided by the Macal River.
To the north, San Ignacio is bordered by the Mopan River, and the confluence of the Macal and
Mopan Rivers forms the Belize River, which borders Santa Elena to the north. They form the
inland tourism hub and are often severely impacted by flooding due to heavy rainfall from tropical
systems.

Benque Viejo del Carmen: Westernmost urban centre sits along the southern edge of the Mopan
River and provides access to Belize's main terrestrial border crossing with Guatemala. The
district also has 34 villages mostly along the George Price Highway corridor between Belmopan
and the twin towns.

Stann
Creek
district

The Stann Creek District is located in the southern region of Belize and features an extensive
coastline along with several offshore islands (inhabited). Dangriga, the district’'s capital and
largest town in southern Belize, is situated on the coast at the mouth of the Stann Creek River.
It serves as the main financial and commercial hub offering banking, shopping, administrative
offices, and medical care (Southern Regional Hospital), and education.

The district has 23 villages, 10 near the coast. Independence is the largest village, with its growth
closely tied to the Big Creek port and its proximity to the Placencia Peninsula. The Placencia
Peninsula itself is a major focal point for coastal tourism in Stann Creek, hosting two key villages:
Placencia at the southern tip and Seine Bight just north of it. Another notable coastal community
is Hopkins village, which is experiencing significant growth and development pressures due to
the expanding coastal tourism industry.

Toledo
District

The Toledo District is the southernmost district in Belize, bordered by Guatemala to the west and
south, and the Caribbean Sea to the east. Punta Gorda, located along the southeastern coast of
the district, remains a vital commercial hub despite the 2022 Housing and Population Census
revealing it is no longer the most populous settlement in Toledo. Toledo is home to 48 villages,
six of which are coastal. Notably, 41 of these villages are indigenous Maya communities that
hold communal land rights. Bella Vista, situated along the Southern Highway near the border
with Stann Creek District, is now the largest village in Toledo, with a population that has
surpassed that of Punta Gorda.

Source: (SIB 2022), (Elections and Boundaries Department 2025)

Population Trends and Patterns

4. Belize’s population has grown significantly over the last 60 years, increasing fourfold. Growth
rates were high ( 2.5 — 3.8% per annum) during1980s, to early 2000s. According to the 2022
Housing and Population Census, the population is 397,483 growing by 23.3% since t 2010 (SIB
2022). reflecting a slower annual growth rate of 1.9% 2010 and 2022.
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Figure 2: Population Growth in Belize 1960-2022
Source: (SIB 2022)

5. Data from (SIB) 2022 shows that over half of Belize’s population (53.5%) is concentrated in the

central region, particularly in the Belize and Cayo districts, which account for 28.6% and 24.9%
of the total population, respectively. The northern districts—Orange Walk (13.6%) and Corozal
(11.4%)—together make up 25% of the population, while the southern districts account for 21.5%,
with Stann Creek comprising 12.1% and Toledo 9.3%, the lowest of all districts. Notably, the
fastest-growing district between 2010 and 2022 was Stann Creek, which experienced a 35%
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increase in population. Cayo followed closely with 32% growth, and Toledo saw a 27% rise. In
contrast, growth was more modest in the Belize District (19%), Orange Walk (18%), and Corozal
(10%). These population trends highlight a growing and uneven demand for housing across the
country, particularly in rapidly expanding districts like Stann Creek and Cayo. This underscores
the urgent need for climate-resilient housing solutions, especially in areas vulnerable to climate
impacts such as coastal flooding, and hurricanes. As population pressures increase, sustainable
urban planning and resilient infrastructure will be essential to ensure safe, secure, and adaptive
living conditions for current and future residents.
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Figure 3: Population Growth by District 2010 and 2022Source: (SIB 2022)
Household and Housing Characteristics

6. According to the SIB (2022), Belize's population grew by 23.3% during the intercensal period;
however, the number of households increased by an even greater margin—rising by 39%, from
79,658 in 2010 to 110,719 in 2022. This significant growth in households is largely attributed to a
decline in average household size, which dropped from 4.0 persons in 2010 to 3.6 in 2022. The
Toledo District had the highest average household size at 4.0, while the Belize District had the
lowest at 3.2. The most notable growth was seen in smaller households: those with 2—3 persons
increased by 6.6%, and single-person households rose slightly by 0.3%. In contrast, households
with 4—6 persons declined by 1.7%, and those with 7 or more persons decreased by 5.2%.
Nationally, the percentage of overcrowded households declined by 6.3%, from 14.3% in 2010 to
8% in 2022. Despite this progress, the Toledo District still had the highest rate of overcrowding at
22%, although this marked a 15.2% decrease since 2010.

7. Shifts in household structure have direct implications to storms and hurricanes vulnerability.
Smaller households, especially single-person and elderly-headed, face greater challenges in
preparedness, evacuation, and recovery due to limited support . On the other hand, overcrowded
households, particularly in rural and economically disadvantaged areas like Toledo, are more
likely to reside in substandard housing that is less resilient to extreme weather events thus
increasing risk. The data also highlights a demographic shift in household leadership: while the
majority of households (66.5%) are still headed by men, this represents a 5.8% decrease since
2010. Female-headed households now account for 33.5% of all households, an increase of the
same magnitude. This change is noteworthy, as female-headed households, especially those led
by single mothers, may also face unique socioeconomic vulnerabilities in the face of natural
disasters. This is further highlighted by UNWOMEN (2022) Policy Brief “Gender Inequality of
Climate Change and Disaster Risk in Belize”, which explains that following hurricanes and storms,
although all suffer from property damages, women suffer the most due to their limited access to
resources for hazard-proofing their properties.

Conditions and Quality of Housing
8. The findings of the 2022 Housing and Population Census underscore the urgent need for
investments in more resilient housing, especially in the face of increasing threats from storms and
hurricanes. Despite 53.9% of homes are constructed with concrete walls, 30.3% are still built with
wood and another 7.8% with highly vulnerable materials such as sheet metal, plywood, and
traditional materials like sticks and palmetto. Roofing is a major concern: a staggering 82.9% of
homes rely on sheet metal or zinc roofing, which is particularly susceptible to wind damage during
hurricanes, while only 12.7% have more resilient concrete roofs. The census also revealed that
30.5% of the housing stock requires minor repairs; 8.4% need moderate repairs, and 7.0% major
repairs highlighting the structural fragility is weak. Alarmingly, 27% of homes built between 2010
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and 2019 and 6% built as recently as 2020—-2022 already require repairs, also showing signs of
structural issues (SIB 2022). This raises serious concerns about the construction quality and
enforcement of building standards.

9. Furthermore, homes most in need of repair are predominantly concrete (46.7%) and wooden
(34.3%), suggesting issues with poor design and construction, rather than material alone. In
Belize City, where the housing stock is significantly older than in other parts of the country, is
especially vulnerable to severe weather events. These findings highlight an urgent need for
targeted investment in upgrading and reinforcing existing homes, enforcing construction
standards for new builds, and promoting the use of more durable materials. With the increasing
frequency and severity of hurricanes, strengthening housing resilience is critical for national
safety and long-term economic stability.

Impacts of Climate Variability and Change

10. Climate change is intensifying hydro-meteorological hazards in Belize, leading to greater
vulnerability and significant climate variability. As a result, the country is experiencing more
frequent and intense meteorological droughts, floods, storms, and hurricanes particularly
impacting low-lying coastal plains and densely populated urban areas. These events cause
widespread property damage, loss of life, and serious disruptions to livelihoods (NCCO 2021).
For this project, the sections below describe the climate variables linked to storm and hurricane
development.

Factors that contribute to Hurricane Development.

11. Understanding hurricane frequency and intensity is key to assessing climate change impacts.
Hurricanes form when four conditions align: warm ocean waters (at least 26.5°C), a pre-existing
weather disturbance such as a tropical wave, low vertical wind shear, and active thunderstorm
development.

12. Hurricanes are categorized using the Saffir—Simpson Hurricane Wind Scale with 1 (least severe,
exceeding 74 mph winds) to 5 (most severe, exceeding 157 mph winds) rating based on the
hurricane’s maximum sustained wind speed (Taylor 2010). NOAA (2025) considers Category 3
hurricanes (111 mph to 129 mph) or higher to be major hurricanes due to catastrophic damage
potential These powerful systems redistribute heat from the tropics to higher latitudes, playing a
key role in regulating the Earth's energy balance. Their formation typically begins with a tropical
wave—an area of low pressure moving through a warm, moisture-rich atmosphere—usually
during the Atlantic hurricane season from June to November. As warm, moist air rises over heated
ocean waters, it cools and condenses to form water droplets. This process releases latent heat,
which intensifies cloud and thunderstorm development. Continued rising of warm air can lead to
a closed, rotating low-level circulation—eventually forming a tropical cyclone or hurricane
(Méndez-Tejeda 2023).

Analysis of Frequency and Intensity of Hurricanes for Belize.

13. Figure 4 illustrates Belize’s maximum and average air temperatures from 1971 to 2025 based on
data provided by the National Meteorological Service (NMS) of Belize to the Caribbean Institute
of Meteorology and Hydrology (CIMH) for two locations, the Airport (central coastal) and Central
Farm (central inland) stations.
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Frgure 4 Belrze Monthly Max and Mean Temperature (January to December) for 1971-2025
Source: (CIMH 2025)

14. Since the early 1900s, Belize has experienced rising air temperatures alongside increasing
carbon dioxide emissions. In 2024, the globally averaged near-surface temperature was 1.55 °C
1+ 0.13 °C above the 1850-1900 average, which is commonly used to represent pre-industrial
conditions. Notably, 2024 was the warmest year on record in the 175-year history of observed
surface temperature data. According to (WMO) 2024, each year from 2015 to 2024 ranks among
the ten warmest on record.

15. Belize has not been exempted from these global trends. As illustrated in Figure 1, 2024 was also
the warmest year on record for the country, with a national average temperature anomaly of
0.8 °C. Temperature records show that 2024 mean temperatures exceeded the climatological
average for the 1991-2020 reference period. At the airport station, the record high occurred in
June with a maximum of 34 °C, while at Central Farm, the highest temperature recorded was
38 °C in May. The interannual temperature range at these two locations typically falls between
26 °C and 38 °C, highlighting the extent of warming in 2024.

Tropical Cyclones in the North Atlantic Ocean Basin

16. Data from 1860 showed that the North Atlantic Ocean Basin has been highly active in tropical
cyclone development, with a total of 1,988 systems recorded in the region. As illustrated in Figure
5, there is a noticeable increasing trend in tropical cyclone activity after 1950 compared to earlier
decades. Of the 1,988 systems, the most recent was Tropical Storm Sara, which made landfall
in Belize in November 2024. Prior to the 1950s, the highest number of storms recorded in a single
year was 20. In contrast, the maximum number of systems observed in one year—31—occurred
in 1961, 2000, and again in 2020. Notably, only one tropical cyclone developed in the entire basin
in 1914, highlighting the variability in storm activity over time (NOAA 2025).
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Flgure 5: Number of Troplcal Cyclones in the North Atlantic Ocean Basin (1860-2022)
Source: (NOAA 2025)
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17. Hurricane Intensity and development are also dependent on the accumulated cyclone energy
(ACE) index created by William Gray and associates at Colorado State University (Nifio 2021). It
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considers the number, duration, and strength of all tropical storms and hurricanes in the ocean
basin during the year. Figure 5 depicts the ACE index for the North Atlantic Ocean, and it is used
to compare the overall activity of tropical cyclones utilizing tropical storms and hurricanes only
and classify the hurricane season as either extremely active, above-normal, near-normal, and
below-normal.
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Figure 6: Trends in the ACE Index for the North Atlantic Ocean Basin since 1850.
Source: (NOAA 2025)

18. As shown in Figure 6, the Accumulated Cyclone Energy (ACE) index for the North Atlantic Basin
reveals a recurring pattern of heightened activity, with notable spikes in the years 1893, 1926,
1933, and 1950, and again in more recent years such as 1995, 2004, 2005, and 2017. These
peaks reflect periods of intensified tropical cyclone activity. While the ACE index demonstrates
variability across the past two centuries, there has been no consistent long-term increase in total
hurricane activity, even in the face of rising global temperatures during the 20th and 21st
centuries. This underscores the complex relationship between climate variability and tropical
cyclone dynamics.

19. Climate variability—driven by factors such as the Atlantic Multidecadal Oscillation (AMO), El Nifio-
Southern Oscillation (ENSO), and other ocean-atmosphere interactions—plays a key role in
modulating storm frequency and intensity (Chen 2025). The unpredictability introduced by these
natural climate patterns, especially when layered over the long-term warming trend, presents a
significant risk for countries like Belize. The irregular yet potentially extreme nature of tropical
cyclone activity increases challenges in disaster preparedness and resource planning,
heightening the vulnerability of coastal communities.

Hurricanes Making landfall in Belize
20. Figure 7 illustrates trends in the frequency (number of aggregate and major hurricanes) of
landfalling hurricanes in Belize since 1850.

All Hurricanes Major Hurricanes (Category 3+)
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Figure 7: Hurricanes Making Landfall in Belize.
Source: (NOAA 2025)
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21. Table 2 illustrates trends in the intensity (presented in terms of central pressure and maximum
wind speed) of landfalling major hurricanes in Belize since 1850.

Table 2: the intensity (presented in terms of central pressure and maximum wind speed) of landfalling
major hurricanes in Belize since 1850
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STORM NAME DATE RANGE MAX WIND SPEED MIN PRESSURE MAX CATEGORY

Oct 04, 2001 to Oct
IRIS 2001 09 2001 125 948 H4

Sep 28, 2000 to
Oct 06, 2000
Sep 13,1978 to
Sep 20,1978
Oct 26, 1961 to
HATTIE 1961 Nov 01, 1961 145 914 HS

Sep 06,1931 to
Sep 13,1931

KEITH 2000 120 939 H4

GRETA 1978 115 947 H4

UNNAMED 1931

Source: (NOAA 2025)

115 -1 H4

22. Prior to the 20th century, Belize experienced an average of one hurricane per decade, typically
balanced between Category 1 and Category 2 storms. Notably, there were no recorded
hurricanes exceeding Category 3 intensity (111-129 mph), indicating that major hurricanes were
exceptionally rare during this period. This historical pattern suggests a relatively low frequency
and intensity of landfalling tropical cyclones in the region during the pre-industrial era.

23. Figure 7 illustrates that, throughout the 20th century, there is no clear overall trend in the
frequency of landfalling hurricanes in Belize, even as global temperatures began to rise. Certain
decades saw no landfalling hurricanes. On average, hurricanes made landfall only once per year,
with the notable exception of 1961, when both Hurricane Anna (Category 2) and the devastating
Hurricane Hattie (Category 5) struck the country in July and October, respectively.

24. However, since the 1950s, the number of hurricanes making landfall in Belize has slightly
increased. From 1850 to 1949, only 10 hurricanes made landfall, compared to 13 between 1950
and 2024. A total of five major hurricanes (Category 3 or higher) have historically made landfall,
with two of them—Keith (2000) and Iris (2001)—occurring in close succession after the turn of
the century.

25. While major hurricanes remain relatively infrequent in Belize, the risk is increasing. According to
(IPCC) 2023, the global proportion of major hurricanes (Category 3-5) has increased over the
past four decades. Additionally, climate change has contributed to stronger rainfall associated
with tropical cyclones and has negatively impacted economic growth, infrastructure, and
livelihoods, particularly in vulnerable coastal regions. In Belize, this raises concerns about the
resilience of infrastructure, especially given outdated building codes, limited risk transfer
mechanisms, and high exposure in coastal zones.

26. Tropical storms, rather than hurricanes, have historically posed the most frequent threat to Belize.
Since 1890, a total of 33 tropical storms has made landfall, as shown in Figure 8. Of these, 16
occurred before 1950 and 17 afterward (NOAA 2025). Although the overall number is similar, the
past two decades have seen a notable increase in the frequency of landfalling tropical storms,
along with a shorter return period. In five separate years, Belize was impacted by two tropical
storms in the same season. This pattern mirrors broader trends in the North Atlantic Basin, where
tropical storm activity has increased significantly since the 1950s. Most systems maintained
tropical storm strength upon landfall, though some weakened rapidly to tropical depressions.

Tl :

Figure 8: Tropical Storms Making Landfall Belize
Source: (NOAA 2025).

27. Given that tropical cyclones remain the most impactful climate hazard for Belize, their interaction
with factors such as poor infrastructure, outdated regulations, and socio-economic vulnerability
increases the potential for catastrophic outcomes. While there is still scientific uncertainty
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regarding how global warming will influence hurricane frequency and intensity worldwide, it is
highly likely that the occurrence of major hurricanes (Category 3 or higher) will increase,
intensifying the risks for small coastal nations like Belize.

28. In Belize, the impacts of changing storm behavior are of growing concern. Climate change is
driving rising sea surface temperatures and shifting atmospheric conditions, contributing to the
increased frequency, intensity, and unpredictability of tropical storms and hurricanes. This creates
escalating risks to life, property, and infrastructure, especially in vulnerable coastal communities
and low-lying urban centres.

Financial Impact of Losses and Damages

29. As described above, the housing sector along Belize’s coastal belt is a mix of formal and informal
structures, many built with lightweight materials and lacking proper engineering to withstand
hurricane-force winds and flooding. Belize City, the country's most densely populated urban area,
is especially vulnerable due to its low elevation and concentration of residents. Hurricane Lisa,
which made landfall near Belize City in 2022 as a Category 1 storm, demonstrated the sector’s
vulnerability. Despite its relatively moderate strength, Lisa caused widespread destruction
through storm surge, strong winds, and flooding. According to the (UNDP 2023), the housing
sector alone sustained BZ$54.4 million in direct damage and an additional BZ$3.5 million in
related losses. Belize City accounted for 76% of the damage, with a further 21% occurring in
Belize Rural areas. The hurricane affected over 4,483 households and displaced nearly 15,000
people. Belize’s vulnerability to storms is long-standing and well-documented. Over the past 15
years, the country has been repeatedly impacted by high-intensity weather events:

e Hurricane Earl (2016): Made landfall as a Category 1 hurricane, damaging over 2,000 homes
and causing economic losses exceeding BZ$100 million. Belize City and the Belize River Valley
were among the most affected areas.

e Hurricane Richard (2010) caused damage to 570 houses and destroyed 187 houses at a loss of
BZ$17.8 million.

e Tropical Depression 16 (2008): Caused catastrophic flooding in southern Belize, damaging more
than 1,500 homes and displacing thousands, particularly in the Toledo and Stann Creek districts.
The Policy Brief on the gendered impacts of climate change posited that Women suffer the most
from events such as these, due to poor housing and insufficient resources to build forward better
(Fruttero 2024).

e Cumulative Impact: According to NOAA and IFRC data, Belize has suffered storm-related
damage nearly every year since 2008, with repeated impacts on housing, infrastructure, and
livelihoods.

Financial Loss and damage associated with storms and hurricanes will be elaborated during the
development of the full funding proposal.

30. The vulnerability of homes and households is particularly critical. As climate-related hazards
become more frequent and severe, residential structures are increasingly exposed to high winds,
intense rainfall, and storm surge. These impacts not only damage or destroy homes, but also
deepen existing social and economic vulnerabilities, leaving families displaced, traumatized, and
without access to basic services. Housing loss disrupts livelihoods, education, and social
cohesion, while damage to surrounding infrastructure such as roads, schools, and health facilities
further limits emergency response capacity, healthcare, and access to food and water, often
compounding the devastation. Despite increasing risks, many households in Belize are compelled
to build in high-risk areas due to the scarcity and high cost of safe, developable land. As of
September 2024, approximately 89,874 people across 20,562 households were living in
multidimensional poverty, representing over 22.1% of the population (Figure 9) (SIB 2024).
Consequently, a large number of homes are self-built using substandard materials and often do
not comply with building codes.
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Figure 9: Incidence of Multidimensional Poverty by District, September 2023 and 2024
Source: (SIB, Multidimensional Poverty Study 2024)

31. Adding to the challenge is the lack of access to affordable finance for resilient housing. The high
upfront cost of climate-resilient construction, combined with limited access to credit, insurance,
or subsidized financing options, makes it extremely difficult for vulnerable families to invest in
safer homes. As a result, many remain trapped in a cycle of risk and recovery, unable to rebuild
adequately after each event, with repeated shocks further eroding their coping capacity and
delaying long-term recovery. To break this cycle, reducing disaster risk must prioritize resilient
housing, inclusive land-use planning, and community-based preparedness. Future development
must integrate climate change projections and ecosystem considerations, ensuring that
construction and infrastructure decisions are (SIB 2024) informed by environmental risk. At the
same time, expanding access to affordable, gender inclusive finance and technical support is
essential to enable low-income households to build safe, durable homes that can withstand future
climate shocks. Without these targeted efforts, the risks to homes, livelihoods, and national
development will only continue to grow.

Climate Change Projections

32. Understanding the evolving dynamics of storm systems under climate change is crucial for
enhancing national preparedness, reinforcing infrastructure resilience. As the climate continues
to warm, the frequency, intensity, and behavior of storms and hurricanes are projected to change,
posing heightened risks to vulnerable regions. The sections below present an analysis of
downscaled climate model projections for Belize, with a focus on key climate variables that
influence storm formation and hurricane severity: rainfall patterns, sea level rise, sea surface
temperatures, air surface temperatures, and hurricane activity. This analysis provides critical
insights into how future climatic shifts may shape the risk landscape for extreme weather events
in Belize.

33. The Government of Belize, through the National Climate Change Office, supported the
development of a Climate Change Model as part of its efforts to inform the development of the
National Climate Change Policy and Master Plan in 2021. This strategic initiative aimed to
strengthen the country's capacity to anticipate and respond to the long-term impacts of climate
change. This section outlines the results from Model developed for Belize, covering a 100-year
projection period from 2021 to 2121. Climate projections were generated for the base year (2021)
and at future intervals of 25, 50, 75, and 100 years—namely 2046, 2071, 2096, and 2121. Also,
since its Fourth Assessment Report (AR4), the IPCC introduced four Representative
Concentration Pathways (RCPs), which project how GHG concentrations may evolve due to
human influence through to the year 2100. The four RCPs—RCP2.6, RCP4.5, RCP6.0, and
RCP8.5—are named according to their estimated radiative forcing values (in watts per square
meter) by 2100, relative to pre-industrial levels. RCP2.6 represents the most ambitious mitigation
scenario, while RCP8.5 reflects the most extreme emissions trajectory. These RCPs were used
as the foundation for the climate projections presented here, allowing for analysis of Belize’s
future climate under a range of internationally recognized emissions pathways (NCCO 2021).

Climate Model Outputs:
Rainfall
34. The annual rainfall trend prediction was derived using a regression analysis between the year
and the predicted urban surface values. These values were extracted by modeling the urban
surface on a per-pixel basis. A pixel size of 6 x 6 km was chosen, as it provided the strongest
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correlation between urbanization and rainfall patterns. To model rainfall in non-urban areas, a
grid of 21 x 21 km was used. This larger grid size produced correlation results comparable to
those from the 6 x 6 km model, while being large enough to minimize the influence of urbanization.
Within this grid, data between nearby locations were interpolated using a scalar field gradient,
ensuring smooth transitions between measured values.

35. Seasonal rainfall differences were incorporated into the CCM (Climate Change Model) by
analyzing variations between wet and dry seasons. A threshold of 100 mm/month was used to
define the seasonal boundary, following research on the narrowing gap between wet and dry
season precipitation and its effects on vegetation productivity. For Belize, the wet season was
defined as June through November, and the dry season as December through May. To assess
changes over time, annual rainfall anomalies were calculated by summing values across all
sampled locations (Table 2). These anomalies serve as indicators for evaluating future seasonal
shifts due to climate change.

Key Findings include:

e Overall Decline in Rainfall: A general decrease in mean annual rainfall is expected across Belize,
with a slight increase projected near the mountainous southern regions.

e Expansion of Dry Zones: Dry areas are predicted to expand, while rainfall will increasingly
concentrate in mountainous regions.

e Urbanization Impact: Increased urban development will lead to decreased rainfall, as forested
areas—critical for water vapor retention and cloud formation—are replaced by urban and agricultural
land, reducing the likelihood of precipitation.

e Dry Season Stability: Rainfall quantities and frequency during the dry season are not expected to
change significantly.

e Wet Season Intensity: While the number of rainy days in the wet season will decline, rainfall events
will become more intense, resulting in a higher frequency of torrential downpours.

Table 2: Rainfall Predictions Over the Next Century in Belize (mm)

Time frame Value Current 25 Years 50 Years ‘ 75 Years 100 Years
(2021)
Wet Season Max 290.2 269.8 249.4 2291 2199
Min 49.3 16.1 0.0 0.0 0.0
Dry Season Max 167.6 156.9 153.4 153.6 153.8
Min 0.0 0.0 0.0 0.0 0.0
Annual Total | Mean 107.4 89.9 74.7 61.8 50.5

Source: (NCCO 2021)

36. The projected changes in rainfall patterns across Belize over the next century have significant
implications for flood risk, particularly in relation to storms and hurricanes. Although overall annual
rainfall is expected to decline, the concentration of rainfall in mountainous regions, combined with
more intense precipitation events during the wet season, raises concerns about localized flooding.
The increased intensity of rainstorms means that when storms and hurricanes do occur, they are
more likely to produce sudden, heavy downpours that can overwhelm drainage systems and
riverbanks, leading to flash floods and landslides, especially in vulnerable mountainous and
urbanized areas. Furthermore, the expansion of dry zones may reduce soil moisture retention,
making these areas more susceptible to rapid runoff during intense storms, exacerbating flood
risks downstream. Urban expansion, which reduces forest cover, further compounds the problem
by diminishing the natural capacity of landscapes to absorb and regulate water flow, increasing
surface runoff and flood potential. Although the frequency of rainy days in the wet season may
decrease, the higher intensity of rainfall events implies that flood risks during storms and
hurricanes could increase, demanding improved flood management strategies and resilient
infrastructure to protect communities across Belize.

Sea Level Rise
37. To observe the sea level rise affecting Belize, the nearest points to the coastline had to be studied.

The metadata used was defined by a grid, marked with minimum and maximum latitude and
longitude. This allowed the determination of whether the grid intersected with land, and the

12

Official Use Only



measurements were saved accordingly. A total of five points along the coastline had been
identified where daily measurements were recorded from 1993 to 2020.

Key Findings include:

e The actual mean sea level (MSL) increase rate observed—3.7 mm/year—has been found to fit
perfectly with the observations and predictions of the IPCC, aligning closely with Scenario
RCP2.6.

e The physical model concluded that the rise in sea level had recently accelerated, consistent with
the IPCC’s high-confidence suggestions.

e Around the year 2080, the RCP models could be clearly distinguished, and beyond that point,
the sea level rise under the worst-case scenarios was projected to increase much more rapidly
than under other RCP models.

38. The sea level rise in Belize had been modeled according to the RCP2.6, RCP4.5, and RCP6.0
scenarios, with results over the next 100 years shown in the table 3.

Table 3: Sea Level Rise Predictions over the next Century in Belize

Model Current 25 Years 50 Years 75 Years 100 Years

(2021)
RCP2.6 | Set level O + 913 cm +16.40 cm + 25.70 cm + 35.00 cm

RCP4.5 | Set level O +9.14 cm + 20.40 cm + 45.10 cm + 91.30 cm
RCP6.0 | Set level O + 914 cm + 21.50 cm + 49.50 cm + 103.90 cm

Source: (NCCO 2021)

39. The observed mean sea level rise of 3.7 mm per year, which closely aligns with the IPCC
projections under Scenario RCP2.6, indicates a steady upward shift in baseline sea levels along
the Belizean coast. This rise means that during hurricanes and tropical storms, the starting water
level for storm surges will be higher than before. As a result, even storms of moderate strength
could cause more extensive coastal flooding, putting communities and infrastructure at greater
risk.

40. Furthermore, the recent acceleration in sea level rise identified by the physical model and
supported by IPCC assessments with high confidence suggests that this threat is intensifying. As
sea levels rise faster, storm surges during hurricanes will become more severe, leading to
increased flooding, stronger wave action, and more significant erosion of natural coastal defenses
such as mangroves and coral reefs. These changes can exacerbate the damage caused by
storms, making coastal areas more vulnerable.

41. Looking ahead to around 2080, the differences between the RCP scenarios become more
distinct. The worst-case scenarios predict a much more rapid rise in sea levels, which could
significantly amplify the destructive potential of hurricanes and tropical storms. Under these
conditions, coastal flooding and damage could become much more frequent and severe, making
it essential for Belize to implement stronger adaptation measures. This includes reinforcing
coastal defenses, improving evacuation infrastructure, and adopting land-use policies that reduce
vulnerability to storm impacts.

Sea Surface Temperature

42. The C3S Sea Surface Temperature dataset provides daily data from 1982 to 2020,
encompassing 1,270 data points that extend from the coastline to the longitude 87.216442°W,
corresponding to a spatial resolution of 4x4 km grids. Sea surface temperature predictions were
performed on a point-by-point basis. Initially, a polynomial model capturing the monthly variations
was developed as an additive composition, which plots the number of data points deviating from
the mean trend each month. This model effectively reproduces the monthly temperature patterns
(see Figure 15), illustrating the annual upward trend in sea surface temperature.
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Figure 10: Value of the Sea Surface Temperatljnresper month and year (1982 to 2020).
Source: (NCCO 2021)

43. Table 4 presents the projected sea surface temperatures for coastal regions surrounding Belize
over the next 100 years. It details the spatial distribution of mean sea surface temperatures for
each quarter at 25-, 50-, 75-, and 100-year intervals.

Table 4: projected sea surface temperatures for coastal regions surrounding Belize
Current (2021) 25 Years 50 Years 75 Years 100 Years

28.19°C 28.67°C 29.20°C 29.58°C 30.06°C
Source: (NCCO 2021)

Key Findings include:

e The mean sea surface temperature is projected to increase by 1°C within the first 50 years,
followed by an additional 0.7°C rise over the next 50 years. Notably, maximum temperature
peaks are expected to persist for longer durations than currently observed.

e Temperature increases will be more pronounced offshore, primarily due to Ekman transport.

e Chetumal Bay will experience the highest temperatures, remaining approximately 2°C warmer
than surrounding waters for periods exceeding four months.

e Significant seasonal variability in the rate of temperature increases and decreases are expected.
The underlying causes of these seasonal fluctuations are currently under investigation.

44. The projected rise in sea surface temperatures poses significant implications for the intensity and
behavior of storms and hurricanes in the region. An increase of 1°C in the first 50 years, followed
by an additional 0.7°C in the subsequent 50 years, will likely provide more energy to tropical
cyclones, increasing their frequency, strength, and duration. Of particular concern is the
persistence of high temperature peaks, which could extend the hurricane season and prolong the
conditions necessary for storm formation. Warming is expected to be more pronounced offshore,
especially due to Ekman transport, which may contribute to rapid storm intensification before
landfall—leaving less time for communities to respond. Chetumal Bay is projected to become a
regional hotspot, remaining up to 2°C warmer than surrounding waters for extended periods. This
localized warming could amplify storm surge risks and extreme rainfall events in adjacent coastal
areas. Additionally, the seasonally variable rate of temperature increase adds uncertainty to
forecasting, complicating efforts to predict storm behavior and increasing the need for adaptive,
responsive disaster preparedness strategies.

Surface Air Temperature

45. The mean surface air temperature in Belize is projected to rise over the next 100 years. Under
an optimistic scenario (RCP 2.6), the maximum temperature could increase up to 2°C, while the
mean temperature may rise by approximately 0.7°C. Regardless of the scenario, extreme
temperature events—both unusually high and low—are expected to become more frequent, even
as the mean temperature increases.

46. In terms of extremes, under a pessimistic scenario (RCP 4.5), temperature anomalies could reach
+8°C from the mean within the next century. Under the more optimistic RCP 2.6 scenario, the
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variation is expected to be +6°C (Table 5). As a result, Belize will likely experience more frequent
and intense heatwaves and cold spells, with extreme hot and cold months becoming increasingly
common.

Key Findings Include:

e Temperature Rise Expected: Belize’s mean surface air temperature will increase over the next
100 years, with up to 0.7°C rise in mean and 2°C in maximum temperatures under the optimistic
RCP 2.6 scenario.

e More Extreme Events: Extreme heat and cold events will become more frequent and intense
under all climate scenarios.

e Greater Temperature Variability: Temperature extremes could vary by +6°C (RCP 2.6) to +8°C
(RCP 4.5) from the mean, leading to more recurring heatwaves and cold spells.

e Uneven Geographic Impact: Temperature changes will be uneven across Belize, with cooler
southern mountains and hotter conditions shifting depending on the scenario; differences
between models will become clear by 2080.

47. These temperature changes will not be evenly distributed across the country. Spatial variations
will depend on the emissions scenario considered. Under the optimistic RCP 2.6 model, the
southern mountainous regions will remain the coolest areas, while the northwestern part of
northern Belize will experience the most intense heat. In contrast, under the pessimistic RCP 4.5
model, the highest temperatures will shift toward the southern and coastal areas. The divergence
between these two climate projections will become more evident by around 2080.

Table 5: Mean Air Surface Temperature Projection in Belize

Parameter Current

(2021) 50 Years 100 Years
Max 24.68°C 25.16°C 25.16°C 25.83°C 26.42°C
RCP2.6 | Min 19.96°C 19.96°C 19.96°C 19.96°C [19.96°C
Mean 22.92°C 23.17°C 23.20°C 23.40°C 23.61°C
RCP Max 24.68°C 25.23°C 26.11°C 29.00°C 32.65°C
Min 20.15°C 20.15°C 20.15°C 17.71°C 14.11°C
4.5 Mean 22.93°C 23.23°C 23.32°C 23.60°C 23.92°C

Source: (NCCO 2021)

48. Rising surface air temperatures in Belize—projected to increase by up to 2°C in maximum values
and 0.7°C in mean values under the optimistic RCP 2.6 scenario—have serious implications for
storm and hurricane activity. Warmer air leads to warmer ocean surface temperatures, which fuel
tropical storms and hurricanes. As a result, Belize is expected to face more intense and possibly
more frequent hurricanes, even under lower-emission scenarios, putting homes and communities
at greater risk.

49. The projected increase in extreme temperature events—ranging from +6°C under RCP 2.6 to
1+8°C under RCP 4.5—can further destabilize atmospheric conditions. These fluctuations increase
the likelihood of sudden, severe storms. Stronger winds, heavier rainfall, and storm surges can
damage or destroy homes, particularly in low-lying coastal and flood-prone areas. Informal
settlements and poorly constructed buildings are especially vulnerable, increasing the risk of
displacement and long-term economic hardship for affected households.

50. In addition, more frequent heatwaves and cold spells will stress household infrastructure and daily
life. High temperatures can degrade roofing materials, strain energy systems (due to increased
cooling needs), and compromise indoor comfort and safety—especially for vulnerable populations
such as the elderly, young children, and those with pre-existing health conditions. Cold spells,
though less common, can also catch households unprepared, leading to discomfort and health
risks in poorly insulated homes. The uneven distribution of warming across Belize—hotter
conditions in the north and along the coast, cooler zones in southern mountainous areas—may
also shift the geographic concentration of storm impacts. Coastal and lowland communities,
already at higher risk of hurricanes, may face greater destruction and displacement. By 2080, the
differences between climate models will become more pronounced, further highlighting the need
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for climate-resilient housing, improved building codes, and targeted support for at-risk
households.

Inland Flooding
51. Predictions of inland flooding in Belize were based on rainfall, sea surface temperature, and air

surface temperature data. The primary assumption is that inland flooding results mainly from
heavy rainfall and extreme storms causing rivers to overflow. The model developed for Belize
(CCM model) does not consider urban flooding from poor drainage systems due to the complexity
of factors involved; it focuses solely on flooding caused by river overflow. Belize’s districts are
divided into three zones (A, B, and C) based on geoclimatic conditions affecting flood risk (Table
6):

e Zone A (Cayo, Stann Creek, Toledo): Located on the slopes of the Mayan Mountains, the
rainiest region in Belize. This zone experiences high flash flood risk due to heavy rainfall
accumulation on steep slopes and proximity to rivers like the Macal and Rio Grande. While
some rainfall is absorbed by the soil, extreme rainfall events and river overflows pose a
significant flood risk.

e Zone B (Belize District): Characterized by many rivers, including the Belize River and its
large tributaries (Macal and Mopan Rivers) that originate from Zone A. During rainy seasons,
these rivers carry excess water from Zone A, increasing flooding risk. The low elevation and
medium rainfall levels, combined with heavy tropical storms and hurricanes, further
contribute to flooding in this zone.

e Zone C (Orange Walk, Corozal): The driest region with only three major rivers (Hondo,
Booths, and New River), resulting in lower risk from rainfall or river overflow. However, this
zone is highly vulnerable to flooding triggered by hurricanes and extreme weather events.

Table 6: Flood Risk in Belize by Zone and Flood Type

Zone Districts River Overflow Hurricanes | A=
Risk Trend Risk Trend | Risk Trend
z “+ Cayo
Aone <+ Stann Creek High 1 Low > Medium A
<+ Toledo
Zone |, . . . .
B8 <+ Belize High A High A High 1

Zone [%+ Orange Walk R A
c e Corozal Low N High Low N

Source: (NCCO 2021)

Belize is expected to face stronger and more frequent hurricanes and storms over the next century
due to rising air and sea surface temperatures, especially in northern regions. Although overall
rainfall may decrease, intense rain events combined with hurricanes will increase flooding risks,
particularly in Belize District and southern areas with major rivers. Warmer ocean waters will fuel
storm intensity and reduce weakening when storms reach land. Additionally, rising sea levels will
exacerbate coastal flooding and saltwater intrusion, further threatening vulnerable communities. This
highlights the urgent need for investment in critical infrastructure, such as resilient homes and
community-based shelters, to better protect people and livelihoods in a changing climate.

Hurricanes
52. The increase in global air temperature is expected to influence storm and hurricane formation in
two main ways. First, it may reduce the strength of atmospheric convection due to a smaller
temperature difference between the Earth's surface and the upper atmosphere. Second, it can
lead to a decrease in the density of the troposphere. Both effects suggest that the overall
formation of hurricanes may remain stable or even decline slightly. However, when focusing on
the most intense storms—specifically Category 4 and 5 hurricanes—climate models indicate a
different trend. Once global warming reaches +2°C, a threshold aligned with IPCC projections
and specific forecasts for Belize, the intensity of these storms is expected to increase by
approximately 13%. This projected increase is largely due to higher atmospheric moisture from
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53.

54.

55.

56.

57.

increased temperatures and reduced ocean salinity, which further enhances humidity. On the
other hand, warming of the ocean's surface tends to occur in layers, meaning the deeper water
remains cooler, potentially limiting the energy available to fuel hurricanes. Yet, in the case of
Belize, the presence of the Mesoamerican Barrier Reef—about 80 kilometers offshore—creates
a shallower ocean profile that reduces the effects of temperature stratification. This allows
hurricanes approaching the coastline to continue drawing energy from the warm surface waters,
potentially sustaining or even increasing their intensity as they near land.
The information provided below will describe how the behavior of hurricanes or tropical storms
are expected to change as they approach the coasts of Belize. It is noteworthy that hurricanes
tend to develop a northward component in their movement. This trend is evident in the
consistently positive difference between the initial and final latitudes of storm tracks. Such a
pattern could have important implications for how hurricanes may behave in the future, especially
in the context of a changing climate. The trajectory of cyclonic-anticyclonic systems impacting
Belize can be classified into three general patterns, each with distinct implications for different
regions of the country (Figure 11):

e Type 1 — Affecting Zone A:
In this scenario, the Mayan Mountains act as a barrier separating the cyclonic and anticyclonic
systems. This separation allows the cyclone to make landfall with a degree of intensity due to the
conservation of angular momentum. As one of the adjacent anticyclonic systems moves away,
the cyclone’s core expands, drawing in more energy. However, shortly after making landfall, the
storm's intensity diminishes due to the lack of oceanic energy input. Because the anticyclonic
systems are separated, this path does not usually produce significant rainfall. Additionally, Zone
A maintains relatively high baseline rainfall levels, which means the land can absorb storm
precipitation more effectively, reducing the risk of flooding. The probability of this path occurring
depends on the likelihood of the storm having a sufficiently strong southerly component. Based
on historical data, the probability of this type of trajectory is estimated at a maximum of 12%. At
present, there are no climate projections that suggest an increase in the frequency of this type of
hurricane path.

e Type 2 — Affecting Zones A and B:
When the alignment of anticyclonic centres runs parallel or perpendicular to the coastline, the
Mayan Mountains compress the system, initially slowing its progress and causing it to release a
large volume of precipitation. Climate projections indicate that rising land surface temperatures
and decreasing rainfall could intensify the impact of this path. Reduced rainfall would lead to drier,
less permeable soils, which would take longer to absorb stormwater. This slower absorption
increases the time the water remains on the surface, allowing for greater heat transfer from the
land to the storm—fostering the Brown Ocean Effect. This phenomenon, in which the storm
retains or gains energy from saturated warm soils, could become more prevalent. Due to the
country's topography, Zone B would be most affected by this type of storm, and over time, the
increased surface temperatures and soil saturation could amplify the Brown Ocean Effect,
especially in northern Zone A and central Zone B. Currently, storms following this path are mostly
major hurricanes (around 60%), although the Brown Ocean Effect has not yet been significantly
observed.

e Type 3 — Affecting Zones B and C:
If the system takes a more northerly path and the anticyclone is the first to interact with the Mayan
Mountains, the storm is redirected northward. This trajectory leads the cyclone through areas
already affected by reduced rainfall, resulting in highly saturated soils that amplify the Brown
Ocean Effect due to the land’s elevated surface temperatures. Moreover, the area between the
mainland and Ambergris Caye acts as a persistent heat reservoir, supplying the storm with
significant energy. Again, due to the conservation of angular momentum, the storm’s core
expands as it approaches the coast, increasing its destructive potential. Although this type of
storm path is currently the least frequent, projections suggest its occurrence will increase over
time. This pattern is also expected to be the most destructive due to both the energy the system
acquires and its prolonged movement over land, greatly increasing risks in Zone C, particularly
in terms of flooding.
One reason for the increasing likelihood of northerly trajectories is the observed slowdown in
storm movement. Since 1947, the average forward speed of storms and hurricanes has
decreased by 17%. This slowdown enhances the Coriolis effect, causing storms to veer further
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north. It is also believed that reduced atmospheric convection contributes to this trend. These
shifts suggest that, while currently less common, Type 3 storms may become significantly more
frequent and damaging in the future, a finding echoed in multiple studies.

Zone | Exposure Trend

Zone

Low Decreasing

Medium Increasing

High Increasing

Figure 11: Projected Hurricane Exposure in Belize by Zone
Source:(NCCO 2021)

Key Findings include:

e Belize is highly vulnerable to hurricanes due to its location along frequent storm paths in the
northwestern Caribbean.

e Northern Belize, especially Ambergris Caye and Caye Caulker, is at highest risk, being the
usual entry-exit point for hurricanes.

e Subtropical high-pressure systems influence hurricane paths, steering storms northward
through Belize.

e \Warm ocean waters and the brown ocean effect increase hurricane strength and inland
impact, highlighting the need for better water drainage infrastructure.

58. The average number of Atlantic hurricanes has been steadily increasing over the few decades,
and the trends are expected to be exacerbated by climate change according to various climate
tracking models and projections like Yale Climate Connections. Belize is positions on the path of
many of the hurricanes and tropical storms, historically being impacted by a direct landfall, or
associated precipitation (H-Hattie-1961, H-Keith-2000, TS-Chantal-2001, H-Iris-2001, H-Dean-
2007, H-Alex-2010, H-Richard-2010, TS Harvey-2011, TS Barry-2013, H Earl-2016, H Franklin-
2017, H Nana 2020, H Lisa-2022, TS Nadine-2024, TS Sara-2024). The latter do not include
hurricanes and tropical storms that do not have a direct landfall in Belize and tropical waves and
depressions that have sometimes cause even more damage than direct landfalls (H Mitch-1998,

H lota-2020 and H Eta-2020).
Atlantic MajorHurricanes, 1946 - 2025

BRI8%8RRRENAE
gory 3 and stronger) Atlantic hurricanes, 1946-2025.
National Disaster Preparedness Baseline Assessment
59. In 2021, the Government of Belize, through the National Emergency Management Organization
(NEMO) and with support from the Pacific Disaster Centre, conducted a National Disaster
Preparedness Baseline Assessment (Annex 2). The assessment identified critical gaps and
systemic challenges that continue to hinder effective disaster management (DM) and disaster risk

18

Official Use Only



60.

61.

62.

63.

64.

65.

reduction (DRR) efforts.
A key finding was the chronic insufficiency of financial resources, which affects nearly every
aspect of disaster management. The current DM budget is embedded within individual agency
budgets rather than allocated as a dedicated national line item. Legislation does not mandate
funding for DM activities, and NEMO'’s budget is largely limited to operational costs, basic training,
and hurricane preparedness. Critical needs such as infrastructure upgrades, hurricane relief, and
emergency operations are addressed on an ad hoc basis, as no contingency or relief funds exist.
This reactive funding model limits the country’s ability to implement proactive, long-term disaster
resilience programs. The assessment also found that the enabling environment—including the
legal and institutional framework—remains underdeveloped.

e Gaps in legislation governing all phases of disaster management
There are significant gaps in legislation governing all phases of disaster management, legal
provisions for international cooperation, mandates for institutional structures at national and sub-
national levels, and procedures for resource mobilization during emergencies. Additionally,
disaster management legislation is not fully integrated or well understood across government
entities. While existing plans such as the National Hazard Mitigation Plan (NHMP) are structured
into volumes addressing various hazards and functions, most are outdated or incomplete, with
some over a decade old.
The National Disaster Preparedness and Response Plan (NDPRP), which is legally required to
be updated annually under the Disaster Preparedness and Response Act (2000), is meant to
define preparedness protocols across ministries, coordinate implementation, and establish
command structures, which are not currently in place. Although continuity of operations (COOP)
and continuity of government (COG) planning is required, most plans remain under development.
Belize has a dedicated Emergency Operations Centre (EOC), but it is under-resourced and not
fully capable of coordinating large-scale disaster response. Further, Belize participates in the
Caribbean Catastrophe Risk Insurance Facility (CCRIF), coverage remains limited due to
affordability issues, resulting in low private sector participation. Collectively, these findings
highlight the urgent need for comprehensive policy reform, capacity development, and investment
in disaster preparedness and risk reduction systems.

e Lack of Disaster Management plans and strategies at national or local levels
There is a general absence of comprehensive disaster management (DM) plans and strategies
at both the national and local levels, which limits the ability to guide and sustain capacity
development efforts. Additionally, there are no formal assessment protocols in place to evaluate
DM capacity or resource needs, primarily due to limited structured, forward-looking planning in
this area. Although NEMO is the designated agency responsible for coordinating and supporting
DM and disaster risk reduction (DRR) capacity development in Belize, it currently lacks the formal
authority to mandate regular national-level training and exercises. As a result, such activities are
carried out on an ad hoc basis. While training is included as a recurring budget item, it is often
managed by staff who also have other full-time responsibilities. NEMO lacks the necessary
resources to offer consistent, high-quality training and education programs. Although the
organization conducts public awareness and education initiatives, the scale and effectiveness of
these efforts remain unclear. Support for professionalizing disaster management through higher
education is still in its early stages. Overall, capacity development in Belize is significantly
constrained by the lack of strategic planning, institutional capacity, and financial resources.
There is also limited capacity and resources necessary to conduct comprehensive risk
assessments, and NEMO does not maintain risk mapping capabilities. There are no
institutionalized mandates or mechanisms requiring regular risk assessments, even though such
assessments are essential for informing disaster management (DM) and disaster risk reduction
(DRR) planning. As a result, risk assessments are not routinely performed. The use of Geographic
Information Systems (GIS) for risk data collection and analysis is absent, and there are no
regulatory requirements at the national or subnational levels for risk-based planning. These gaps
also hinder capacity development efforts and limit the ability to integrate risk data into the national
development process. While some progress has been made in communication and information
management, particularly in disaster assessments, significant gaps remain.

e Early warning systems are fragmented and lack centralization
Major hazards are monitored, with NEMO coordinating hazard information based on advisories
from the National Meteorological Service (NMS) or the Ministry of Natural Resources (MNR),
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using up-to-date methods for certain hazard types. However, early warning systems (EWS) are
fragmented and lack centralization. Notification methods vary by location, and in many areas,
hazard alerts are still delivered door to door by Community Disaster Response Team (CDRT)
volunteers. Although standard procedures for early warning are in development, current systems
remain heavily reliant on volunteer networks, particularly in rural or underserved areas. EWS
coverage is estimated to reach only a portion of the population, and while some communities
receive pre-disaster training, consistent public education on early warning messages and
response actions is lacking.
e NEMO’s Damage Assessment and Needs Analysis

66. NEMO’s Damage Assessment and Needs Analysis (DANA) Committee has a Plan of Action that
outlines procedures for initiating assessments within two to eight hours after the onset of a
disaster. These assessments inform critical decisions, including the declaration of disaster
events, and generally show strong performance in immediate post-disaster contexts. However,
while assessment data play an important role in incident response planning, they are not
systematically integrated into long-term preparedness efforts. This is partly due to the absence of
mechanisms for incorporating both pre- and post-disaster data into risk modeling and predictive
analysis, which limits Belize’s ability to reduce vulnerability and build resilience to future events.

Financial Barriers to Climate-Resilient Housing in Belize.

67. In Belize, the financial sector consists of a mix of formal, semi-formal, and informal entities,
including domestic and international banks, credit unions, and insurance companies. Despite this
diversity, the system is highly concentrated, with the three largest domestic commercial banks
controlling approximately 84% of the market's assets, loans, and deposits. This concentration
results in limited competition, which typically correlates with higher financing costs and less
accessible services. The high cost of financing remains a significant barrier for many Belizeans,
especially those seeking to build climate-resilient homes. While the country’s financial system has
deepened over time, it has shown a consistent decline in recent years. The average lending rate
in Belize is around 9%, significantly higher than the weighted deposit rate of 1.2%. The difference,
or interest rate spread, remains substantial at 7.1% as o