











Likewise, the “open low- and mid-rise” zones occupy a significant part of
the city, serving as transitional areas between densely built zones and
green spaces. However, in some locations, there is no gradual transition, as
urbanization extends to the possible limits where hilly topography and dense
vegetation prevent further expansion, highlighting the crucial role of these
natural barriers in shaping Rio de Janeiro’s urban configuration.

Figure 36: Local Climate Zones of Rio de Janeiro

3.9.2 Local Climate Zones Distribution

Approximately 55% of the city’'s area corresponds to urban landscape typologies
— around 662 km? — while nearly 40% of the entire municipal territory
has vegetation cover — around 457 km?Z. These zones are concentrated in
protected areas, such as Tijuca National Park and Pedra Branca State Park,
and are often associated with hills. According to the LCZ distribution chart
for Rio de Janeiro in Figure 37, the following characteristics are observed:

e Dense tree cover (29.85%): About 30% of Rio de Janeiro's area consists of
densely vegetated areas. These zones serve as important thermal regulators,
helping to reduce surface temperature and mitigating the heat island
effects in surrounding areas.

e Open Low-Rise (23.1%): This is the predominant urban typology in Rio
de Janeiro. It represents densely urbanized areas with low-rise buildings
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and high soil impermeability. These zones are directly linked to intense
heat islands due to the lack of significant vegetation and the prevalence

of construction materials with high heat retention, such as concrete and
asphalt.

e Compact Low-Rise (19.09%): Open low-rise areas are characterized by low-
density buildings and open spaces. The presence of vegetation in these
zones helps maintain cooler temperatures compared to compact areas.

» Scattered Trees (8.27%): These are field areas primarily located in the far
west of the city and do not play a major role in climate regulation. However,
they may be replaced by urban land through formal or informal expansion
processes, which may overlook environmental quality considerations.

Figure 37: Local Climate Zones Distribution in Rio de Janeiro

30% 29.85%

231%

20%

Distribucion (%)

2.4%
o010 122% 1.58% 1.61% .

y
o DO1% 006% 012% 0.15% O03% s mum NN N

v§> S8 & ) 5 o°°

3.9.3 Heat Island Analysis

The LST map of the city shows that the warmest zones are concentrated in
densely built urban areas, especially in the northern part of the city. These
zones are characterized by high building density and limited vegetation, which
promotes heat accumulation. On the other hand, the areas marked in violet
are mainly located in the southern part of the city, where coastal areas and
various protected zones classified as dense tree covered areas are found, as

well as in the peri-urban perimeter, which significantly contributes to heat
mitigation in the area.
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Figure 38: Surface Temperatures in Rio de Janeiro
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3.9.4 Heat Island Behavior by Landscape Typology

e Industrial Zones: These areas exhibit significant readings, primarily
falling within the “moderate” to “very strong” categories. Industrial zones,
with a high density of paved surfaces and minimal vegetation, are key
contributors to heat island formation in the city. The lack of shading
and the high heat retention of industrial materials amplify their thermal
impact.

e Compact and Open (High, Mid, and Low-Rise): These areas exhibit significant
heat retention, with values primarily in the “mild” to “moderate” categories.
Tall buildings provide some shade, but not enough to fully mitigate the
heat, especially in zones with limited vegetation and ventilation. The open
high-rise typology displays a distinct pattern with a wider range of values,
suggesting better ventilation but still showing heat retention in specific
areas.

» Large Low-Rise Buildings: Values in these areas are primarily within the
“mild” to “strong” categories, suggesting that these zones also contribute
to the heat island phenomenon, though to a lesser extent than industrial
areas.

» Dispersed Buildings: Areas with dispersed buildings show values primarily
concentrated in the “mild” category. This suggests that, due to the greater
spacing between buildings and the possible presence of vegetation, these
zones tend to retain less heat and have a more limited contribution to
the heat island effect.
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Figure 39: Heat Island Behavior by Landscape Typology in Rio de Janeiro
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Photo San Salvador: Envato

3.10 San Salvador, El Salvador

The city of San Salvador, with an area of 141.6 km? and a population of
705,858 according to 2023 estimates (ONEC), faces challenges concerning
the Climate Agenda. Although the municipality has an entity responsible
for coordinating disaster prevention and management actions, it does not
have governmental bodies or councils with civil society representation to
address this agenda. Additionally, there are no committees, working groups,
or forums that integrate different departments to tackle these issues. No
heat waves or related deaths have been reported in the past five years, but
the city does have protected areas. Despite lacking an Urban Forestry Plan
or specific laws for green area conservation, San Salvador has equipment to
measure environmental variables, although details on the quantity and type
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of equipment were not specified. However, limited resources allocated to the
climate agenda remain one of the biggest challenges in developing plans
and actions to address this issue.

3.10.1 Analysis of Local Climate Zones

San Salvador, the capital and largest city of El Salvador, shows a marked
concentration of compact low-rise areas on its LCZ map. This urbanized cluster
extends beyond the city's boundary, indicating a high density of buildings and
limited vegetation, both of which significantly contribute to heat retention
and the formation of heat islands. In the center of the map, a gray area stands
out, representing large low-rise buildings, such as shopping centers, hospitals,
and government buildings.

In contrast, densely tree-covered areas are mainly located in the northwest
and south of the urbanized area, corresponding to less developed regions near
hills and higher elevations. These zones are essential for thermal mitigation, as
vegetation plays a crucial role in reducing surface temperatures. Additionally,
“open low-rise” areas cover a substantial part of the territory and are associated
with lower density compared to the urban core, providing some thermal relief
relative to the city's more compact areas.

Figure 40: Local Climate Zones of San Salvador
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3.10.2 Local Climate Zones Distribution

Over 70% of the city's area corresponds to urban landscape typologies—
approximately 102 km?—while nearly 28% of the entire municipal territory has
vegetation cover—approximately 40 km?. Notably, tree masses are sparsely
represented within urbanized areas. These zones are mainly concentrated on
the edges. According to the LCZ distribution chart for San Salvador in Figure
41, the following characteristics are observed:

 Compact Low-Rise (36.28%): This is the predominant typology in San
Salvador, covering more than a third of the territory. Compact low-rise
areas are the main contributors to heat island formation in the city
due to high building density and limited vegetation. The abundance
of impermeable surfaces increases heat retention, leading to higher
temperatures in these zones.

e Open Low-Rise (29.09%): Open low-rise areas represent a significant
portion of San Salvador’s territory. Although urbanized, these zones
have lower density than compact areas, which helps moderate heat
accumulation compared to denser zones. They serve as a transition
between compact areas and green zones, providing some heat relief.

* Dense tree cover (26.72%): Dense tree covered areas are essential for
hear mitigation in San Salvador, occupying a significant part of the
territory. These zones, characterized by abundant vegetation, help reduce
surface temperatures and counteract heat island effects, creating cooler
microclimates.

e Scattered Trees (1.16%) This is the second most common natural landscape
typology in the city, without a specific distribution pattern. They do not
play a major role in climate regulation but may be replaced by urban land.

Figure 41: Local Climate Zones Distribution in San Salvador
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3.10.3 Heat Island Analysis

The LST map reveals that the warmest zones in San Salvador are concentrated
mainly in the city center, aligning with high-rise and compact low-rise areas.
These zones have a high density of buildings and impermeable surfaces,
which promotes heat accumulation. In contrast, the peripheral areas marked
in violet correspond to densely tree-covered zones, where vegetation helps
mitigate heat effects, creating a cooler environment.

Figure 42: Surface Temperatures in San Salvador
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3.10.4 Heat Island Behavior by Landscape Typology

* Large Low-Rise, Compact Low- and Mid-Rise: These areas show values
ranging from “strong” to “very strong”, indicating that zones with large
low-rise and mid-rise buildings contribute significantly to heat islands. The
lack of adequate shading and the extensive amount of paved surfaces
intensify the thermal effect in these zones.

e Open Low-, Mid-, and High-Rise Areas: These typologies fall within the
intermediate range, with most values concentrated in the “moderate” to
“very strong” categories. The spacing between buildings allows for greater
air circulation, which helps mitigate heat island formation to some extent.
Although heat retention still occurs due to paved surfaces, these areas
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are somewhat cooler compared to compact zones, which tend to have
higher density and less ventilation.

» Dispersed Buildings: This typology primarily shows values in the “none”
category, with a few records in the “mild” range. This suggests that areas
with dispersed buildings, due to greater ventilation and possibly more
vegetation, tend to retain less heat compared to more densely built zones.
While they contribute to heat islands, their impact is smaller, indicating
that these areas have better conditions for heat dissipation and surface
temperature reduction.

Figure 43: Heat Island Behavior by Landscape Typology in San Salvador
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Photo Sao Paulo: Rogério Cassimiro - MTUR

3.11 Sao Paulo, Brazil

The city of Sao Paulo, with an area of 1,521.202 km? and a population of
11,451,999 (IBGE, 2022), has several initiatives related to the Climate Agenda.
The municipality has government agencies, committees, and working groups
dedicated to this issue, as well as an entity responsible for coordinating disaster
prevention and management actions. Sao Paulo has financial resources
allocated to the climate agenda and conducts risk assessment related to
heat islands and heat waves, with records of these occurrences in the past
five years. The city maintains protected areas and public green spaces that
serve as climate shelters, along with an Urban Forestry Plan and legislation
focused on conserving and restoring green spaces. In terms of environmental
monitoring, the city operates 35 stations for measuring temperature, humidity,
and other climate variables. It also has an environmental monitoring team
that utilizes various tools, including a reporting channel and an automated
system for enforcing violations.

3.11.1 Analysis of Local Climate Zones

Sao Paulo, one of the largest metropolises in Latin America, shows a notable
diversity of urban landscapes within its municipal boundaries, significantly
impacting the formation and intensity of urban heat islands. In the central
area of the municipality, compact high-rise and mid-rise zones dominate,
corresponding to the city's expanded center, characterized by vertical
urbanization. This density pattern contributes to heat retention and the
creation of intense urban heat islands. The linear gray zone in the north-central
part of the map indicates the banks of the Tieté River, an area occupied by
expressways and large low-rise buildings, mostly commercial and warehouses.

In contrast, densely tree-covered areas are mainly concentrated near the
northern and southern boundaries of the city. In the north, the wooded
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area corresponds to the Serra da Cantareira State Park, a forested region
with mountainous topography that acts as a natural barrier, limiting
urban expansion. In the south, there is a mix of dispersed and low-rise
urbanization alongside protected environmental areas, which form part of
the municipality's rural zone. These green areas on the city's outskirts are
essential for thermal mitigation, providing a contrast to the more densely
built-up areas in the center.

Figure 44: Local Climate Zones of Sdo Paulo
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3.11.2 Local Climate Zones Distribution

More than 60% of the city's area corresponds to urban landscape typologies
— approximately 945 km? — while nearly 34% of the entire municipal territory
has vegetation cover — approximately 517 km?2. Notably, tree masses are
sparsely represented within urbanized areas. They are mostly concentrated
around the edges and towards the south. According to the LCZ distribution
chart for Sao Paulo in Figure 46, the following characteristics are observed:

 Compact Low-Rise (32.22%): This is the predominant typology in Sao
Paulo. It represents densely urbanized areas with low-rise buildings and
high soil impermeability. These zones are directly linked to intense heat
islands due to the lack of significant vegetation and the prevalence of
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construction materials with high heat retention, such as concrete and
asphalt.

* Dense tree cover (29.93%): About 30% of Sao Paulo’s area consists of
densely vegetated areas. These zones serve as important thermal
regulators, helping to reduce surface temperature and mitigating the
heat island effects in surrounding areas.

* Open Low-Rise (12.36%): Open low-rise areas are characterized by low-
density buildings and open spaces. The presence of vegetation in these
zones helps maintain cooler temperatures compared to compact areas.

e Scattered Trees (3.84%): This natural landscape typology does not
significantly contribute to urban cooling. It is usually located in public
spaces for collective use, such as parks.

Figure 45: Local Climate Zones Distribution in Sdo Paulo
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3.11.3 Heat Island Analysis

Sao Paulo’s LST map clearly highlights a significant difference between the
urban core and peripheral regions—Figure 46. The warmest regions, shown in
yellow, are concentrated in the southeastern peri-urban perimeter, especially
in areas near the coast. These regions indicate significant heat accumulation.

In contrast, the central area of Sao Paulo shows predominantly moderate
temperatures. Although not as extreme as coastal areas, these zones
still experience heat retention due to the high density of buildings and
impermeable surfaces typical of a large metropolis.
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In contrast, the coolest areas, identified in violet, are primarily located around
the city's outskirts and in zones with more abundant vegetation. These regions
show notable mitigation of heat effects due to the greater vegetation cover
and fewer buildings.

Figure 46: Surface Temperatures in Sdo Paulo
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3.11.4 Heat Island Behavior by Landscape Typology

The chart reveals the intensity of heat islands across different LCZs. The UTFVI
indicates the severity of heat islands, with classifications ranging from “None”
to “Extreme” (Figure 47).

e Industrial Zones: This typology shows a concentration of values in the
“mild” to “moderate” categories. The high concentration of heat-retaining
materials, combined with the low presence of vegetation, makes these
areas susceptible to heat islands.

e Large Low-Rise Buildings: Values in this typology are primarily distributed
in the moderate and strong categories, indicating that these areas
contribute to the heat island phenomenon. The lack of vegetation,
combined with low-rise buildings, significantly increases heat retention.
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 Compact and Open (High, Mid, and Low-Rise): These typologies show
relatively homogeneous heat intensity, with values predominantly in the
“mild" to “moderate” categories, with compact low-rise showing higher
values. Heat retention increases due to the high density of buildings.
Although taller buildings provide some shade that may slightly reduce
nearby temperatures, the overall compact design contributes significantly
to urban warming.

» Dispersed Buildings: This typology shows the lowest value, with most
records concentrated in the “none” and “mild” categories. This suggests that
areas with dispersed buildings, due to greater spacing between structures
and the potential presence of vegetation, contribute minimally to heat
island formation. These zones benefit from better air circulation and more
moderate temperatures compared to denser typologies.

Figure 47: Heat Island Behavior by Landscape Typology in Sdo Paulo
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4. Key Observations

The analysis carried out for the 11 Iberoamerican cities indicated substantial
results with regard to the urban heat island phenomenon and its relation with
landscape typologies. In densely built urban areas, such as industrial zones
and high-rise compact typologies, the highest surface temperature values
were observed. In these regions, the abundance of artificial surfaces, such
as concrete and asphalt, combined with a lack of vegetation, contributes
to heat retention. The typical materials in these areas, with a high capacity
for heat absorption and radiation, exacerbate the creation of warmer urban
microclimates, especially in zones lacking vegetation that could help regulate
temperature.

On the other hand, landscape typologies with dense vegetation and scattered
trees play a key role in creating cooler microclimates. Vegetation helps shade
surfaces and reduce local temperatures, contributing to lower heat in the
surrounding areas. This effect is especially noticeable in the cities’ dispersed
green areas, where zones with greater vegetation cover show lower surface
temperature values, underscoring the importance of these spaces in reducing
urban temperatures.

Another important factor to consider is the impact of tall buildings on cities’
thermal dynamics. High-rise buildings can, on one hand, intensify heat
islands due to the concentration of heat-retaining materials, but they can
also act as shading barriers. Cities like Barcelona and Montevideo are notable
examples where the shadows cast by tall buildings can reduce direct sun
exposure in adjacent areas. As seen in these cities, Landsat image resolution
can underestimate certain zones in dense and compact areas. While this tool
is very useful and provides valuable information for larger cities, small green
areas may not be clearly visible in Landsat images.

Additionally, cities’' topographic characteristics also play an important role. In
regions with rugged terrain, such as Quito and Bogota, mountains and hills
can create natural shadows that reduce surface temperature intensity. These
mountainous regions offer a unique thermal dynamic, where shadows cast
by geographic elevations can diminish heat accumulation in certain areas,
creating cooler climates. This suggests that both artificial elements, like tall
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buildings, and natural elements, such as mountains and hills, can significantly
influence the spatial distribution and intensity of heat islands, depending on
the time of day.

Thus, if satellite images are captured during peak sunlight hours, the influence
of building shadows will be minimized, leading to a higher observed intensity
of heat islands, as seen in the case of Sao Paulo. On the other hand, ifimages
are captured when buildings cast significant shadows, typically in the morning
or late afternoon, this could underestimate heat intensity in certain areas.

It is also important to highlight that the capitals evaluated here are highly
heterogeneous in terms of geographic location, geomorphology, area,
population, biome, etc. In this sense, it is worth noting that the LCZ scheme,
which is a generalized approach aimed at creating a universal pattern for
comparative urban climate studies, does not specifically encompass the
urban typologies present worldwide—such as those seen in Latin America.
The method'’s authors indicate that adjustments can be made for greater
alignment with local morphological realities, such as mixing two or more
LCZs; however, this observation was not considered in this Atlas due to its
comparative and panoramic nature. Furthermore, the 100m resolution of
the LCZ scheme prevents the observation and inclusion of small green
spaces. Thus, specific studies within this methodological framework are
recommended to achieve more detailed results.

However, a key limitation of this study is that, by default, there is no control
over when satellite images are captured, which directly affects the results
and the accuracy of the heat island analysis, and therefore, some observed
patterns. Given this, it is essential for each city to conduct more specific
and detailed studies. This will help overcome these limitations and produce
more accurate results that more faithfully reflect local thermal dynamics.
Nevertheless, the present study holds significant value by providing a
comparative and preliminary view of heat islands in Ibero-American cities.
It offers a useful foundation for identifying common patterns and priority
areas for urban heat mitigation.

While this analysis is not intended to replace comprehensive local studies,
it provides an initial framework for decision-making and emphasizes the
importance of conducting more in-depth research at the local level. This
approach can be key for developing policies and strategies tailored to the
specific characteristics of each city, leveraging regional knowledge as a
starting point.
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5.1 Strategic Recommendations

Based on the analyses conducted, the main factors influencing the intensity
and distribution of heat islands in the Ibero-American cities studied were
identified. These factors include urban morphology, predominant building
materials, and vegetation distribution. Cities with densely built areas, such
as industrial zones and compact urban centers, face the greatest challenges
regarding heat retention and high-temperature mitigation. Conversely, spaces
that effectively integrate green areas and natural cooling infrastructure, such
as dense tree cover, demonstrate a greater capacity to mitigate heat island
effects. Additionally, the presence of tall buildings and varied topography, as
seen in the cases of Quito and Bogota, contributes to the creation of urban
microclimates with specific conditions, including shaded areas that can
reduce high temperatures at certain times of the day. This analysis reinforces
what has already been suggested by advocates of urban planning that better
integrates urbanization, green areas, and hydrological resources.

Understanding the location and intensity of the warmest areas within cities is
crucial to identify locations that require greater attention during heat island
events, especially in a time of climate change when Heat Waves may pose a
significant threat to these spaces, with rising temperatures over consecutive
days. These regions require more urgent mitigation and adaptation measures.
Monitoring these areas can aid in creating public policies that prioritize tree
planting and the establishment of green infrastructure, in addition to helping
identify the most vulnerable populations needing immediate support during
extreme heat events.

Based on these conclusions, we can identify three main types of actions: (1) In
cities with preventive and structured planning, it is essential to control urban
expansion, avoid the loss of green areas, and promote the creation of new
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vegetated spaces. (2) Corrective actions in already established urban areas
should focus on restoring natural areas, implementing cooling structures, and
creating thermal comfort islands in zones with higher heat concentration.
(3) Support strategies to address heat wave events aim to provide adequate
assistance to the populations most vulnerable to this climate risk.

These systems should be connected to local action plans that include
specific measures to protect public health during extreme heat events. It
is important to adopt a long-term approach, integrating preventive actions
into urban planning to reduce the impact of extreme heat. Another key point
is the need for effective climate monitoring networks. Cities should invest
in meteorological stations that allow real-time monitoring of extreme heat
conditions and generate accurate data for rapid response.

In the context of climate change, the increase in global temperatures
intensifies the frequency and severity of heat island phenomena, exacerbating
challenges faced by urban areas. This creates a higher demand for cooling
energy and increases water consumption, as well as greenhouse gas emissions
if renewable energy sources and energy efficiency are not promoted.
Therefore, cities should invest in clean energy sources and energy efficiency
strategies so that increased cooling demand does not worsen the climate
crisis. Furthermore, adopting construction materials with good thermal
performance is a crucial measure to reduce heat absorption in buildings and
improve thermal comfort.

Similarly, strategic urban actions for better urban cooling are essential. Urban
development plans should consider creating permeable surfaces, open
water bodies, and increasing urban tree cover in strategic locations. These
elements play a fundamental role in reducing ambient temperature and
improving thermal comfort. Cities should also integrate construction projects
that prioritize thermal comfort, ensuring that new urban developments are
sustainably designed, taking into account natural ventilation and minimizing
retained heat.

When we talk about vulnerable populations, it is evident that certain groups,
such as the elderly, children under 5 years old, those with chronic illnesses,
and residents in densely built areas, are at greater risk during extreme heat
events. It is essential for cities to identify these populations and implement
suitable climate shelters, such as cooled public spaces or temporary shelters, to
protect these individuals during heat islands. Additionally, training health care
professionals and community agents to respond to these climate challenges
must be a priority, ensuring that these populations receive the necessary
assistance. The creation of alert systems and public education is also crucial
to inform citizens on how to cope with extreme temperatures and protect
themselves from their harmful health effects.

Finally, it is important to highlight that all these actions must be coordinated
across multiple scales and with various stakeholders. The participation of
different sectors—such as health, urban planning, social assistance, and
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education—is essential for the success of heat wave and heat island mitigation
and adaptation strategies. These recommendations are vital to ensure that
Ibero-American cities can efficiently address the challenges posed by these
phenomena, promoting a more resilient and sustainable urban environment.

5.2 Current Initiatives in Ibero-American Cities

Ibero-American cities have developed various initiatives to mitigate the effects
of urban heat islands and limit the adversities caused by heat waves, with a
focus on innovative and collaborative policies. Cities such as Rio de Janeiro, Sao
Paulo, Belém do Para, Montevideo, Madrid, and Barcelona are making efforts
to tackle the heat island problem through local strategies that combine public
health, urban planning, and environmental strategies. Madrid, Barcelona,
Montevideo, Quito, Buenos Aires, Bogota, Rio de Janeiro, and Sao Paulo
have conducted climate risk and vulnerability assessment focusing on heat
island research, and their Climate Action Plans or Policies include adaptation
measures that help reduce the effect. For instance, in recent years, Barcelona
has experienced an increase in heat wave frequency, with 9 affected summers
between 2003 and 2024. The city has mapped the temperature distribution
during these extreme episodes, using this information as a tool to implement
adaptation measures in neighborhoods most vulnerable to heat.

Montevideo faces a fragmentation issue in addressing the problem, as the
Health, Planning, and Environmental Departments address heat islands and
heat waves but not in a coordinated and cross-cutting manner. A similar
situation was observed in ICLEI-UCCI cities in Brazil. However, project funding
is also an obstacle to implementing these actions.

In general, cities have invested in mitigation measures, such as increasing
shaded areas in public spaces and adjusting work hours to minimize heat
exposure at critical times. They have also invested in adaptation efforts, such
as expanding green areas and implementing nature-based solutions—green
corridors, park creation, and urban reforestation.

5.3 Diagnosis of Local Climate Strategies

As previously mentioned, in addition to mapping and analyzing the heat island
phenomenon, surveys were sent to the cities to understand their governance
structure and preparedness for climate risks, particularly heat islands and
heat waves. Analyzing the responses, we can identify key patterns regarding
infrastructure, public policies, and available resources in lbero-American cities.

In terms of the presence of government bodies dedicated to the climate
agenda, 9 out of 10 cities (90%) reported having some formal structure in
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place. Cities such as Madrid, Buenos Aires, Quito, Barcelona, Rio de Janeiro,
and Sao Paulo also indicated the existence of interdepartmental committees
addressing climate issues, while only 40% of Spanish-speaking cities have
councils that include civil society participation, compared to 100% of surveyed
Brazilian cities.

Regarding the availability of financial resources dedicated to the climate
agenda, 70% of the cities, including Madrid, Bogota, Buenos Aires, Barcelona,
Rio de Janeiro, and Sao Paulo, indicated having resources for implementing
climate actions. This is a positive indicator, although some cities like Belém
do Para and San Salvador still face limitations in this area.

A notable data point is that 6 out of 10 cities (60%) already conduct risk analyses
related to heat islands and/or heat waves, including Madrid, Buenos Aires,
Barcelona, Bogota, Rio de Janeiro, and Sao Paulo. However, a considerable
portion of cities have yet to implement such analyses, indicating a gap that
needs to be addressed.

In terms of climate action plans, 7 out of 10 cities (70%) reported having a plan
in place to address climate change challenges. Nevertheless, in some cities,
such as Montevideo and Quito, no heat waves have been recorded in the past
five years, which may indicate a lower risk perception of these extreme events.

Among the cities surveyed, 5 out of 10 (50%) confirmed having recorded heat
waves in the past five years. This group includes Buenos Aires, Barcelona,
Madrid, Rio de Janeiro, and Sao Paulo, of which 3 (30%) also reported
deaths associated with these extreme events, highlighting the urgency of
implementing more robust mitigation and adaptation strategies.

Regarding protected and green areas, 80% of the cities have public green
areas designed or used as climate shelters, while 70% have some conservation
and green space recovery program. Cities such as Madrid, Buenos Aires,
Barcelona, Rio de Janeiro, and Sao Paulo lead in implementing these areas,
which are essential for mitigating heat island effects. However, Belém do Para
and San Salvador still lack these spaces specifically designed for this purpose.

Finally, in terms of climate monitoring capacity, 8 out of 10 cities (80%)
indicated that they have meteorological stations to measure variables such
as temperature, humidity, and wind speed. Madrid, Barcelona, Rio de Janeiro,
and Sao Paulo stand out for having well-developed networks, with 149 stations
in Rio de Janeiro and 35 stations in Sao Paulo, distributed among different
agencies. These infrastructures are essential for assessing climatic conditions
and managing risks.

Among the cities evaluated through the survey, which considers the
management character and adaptive capacity of local governments, San
Salvador emerges as the most vulnerable to the risk of heat islands. With
high average temperatures year-round, the city lacks a specific committee
or council to address climate change, reflecting a structural organizational
gap in this area. Additionally, San Salvador does not have dedicated financial

78 1berAtias: Ibero-American Urban Climate Atlas



resources for the climate agenda, nor does it have a climate action plan or a
heat island risk assessment, which diminishes its ability to respond to these
events. The lack of its own protected areas and the scarcity of public green
spaces serving as climate shelters further exacerbate the potential impact on
its population, especially in its most vulnerable sectors. Other cities, such as
Belém do Para and Montevideo, also present moderate risks due to gaps in
green infrastructure and the absence of specific risk analyses for heat islands,
placing them in considerable risk situations, albeit with different nuances.

5.4 The Role and Advocacy of Local
Governments and their Networks in the
Global Climate Conferences

Every year, 198 countries, governments, international organizations,
companies and global citizens convene to discuss the future of the planet
in the face of the climate crisis at the Climate Change Conference of the
Parties of the United Nations Framework Convention on Climate Change,
known as the COP.

In this multilateral decision-making conference at the highest level, under
the framework of the Paris Agreement, commitments and climate goals are
accounted for, while the most urgent priorities are defined in the face of the
challenges posed by adaptation and mitigation to limit global warming and
mitigate its effects with an impact, above all, from the territories.

Regarding the Ibero-American region, which includes countries in both
Europe and Latin America, this community covers 15.3% of the planet’s surface
and is home to 8.7% of the world’s population (Economic Commission for
Latin America and the Caribbean - ECLAC). The region contains over 25% of
the world's tropical forests, one-third of its freshwater resources, and half of
its biodiversity. Its greenhouse gas (GHG) emissions are comparatively low.
However, the region is one of the most affected by climate change (SEGIB).

Towards climate neutrality, local governments are at the forefront of
implementing concrete and effective actions together with citizens.
Promoting the inclusion of cities in the decision-making process on climate
change is therefore crucial to articulate multilevel agendas with assertive
results. UCCl and ICLEI, alongside their member cities, present this IberAtlas
prepared collaboratively with a view to COP 30 in Belém do Para, Brazil
(2025). A strategic document intended to be widely disseminated and used
by the cities participating in the project and stakeholders as a tool to inform
decision-making and facilitate the implementation of concrete actions that
can not only support cities in protecting their population from the extreme
effects of the climate crisis and urban heat islands, but also inspire other
cities to follow suit.
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The agenda of local governments at the COPs is getting stronger with each
edition, and this progress can be seen in the last few years, when several
initiatives have been launched that dialogue with the leadership of cities and
states in implementing the climate agenda.

In November 2023, the COP 27 presidency, in collaboration with various
agencies, launched the Sharm-El-Sheikh Adaptation Agenda (SAA), which sets
30 global adaptation goals to be achieved by 2030. These goals aim to enhance
the resilience of 4 billion people by focusing on five key impact systems:
food and agriculture; water and nature; coastal zones and oceans; human
settlements and infrastructure, as well as planning and financing solutions.
The COP 27 presidency monitors the progress of SSA's implementation, and
the document serves as a guide for global climate action with a focus on
adaptation. Other strategic local-level initiatives include the Making Cities
Resilient (MCR2030) by the United Nations Office for Disaster Risk Reduction
and the Global Covenant of Mayors for Climate and Energy (GCoM).

In the following year, at COP 28, in Dubai, with support from Bloomberg
Philanthropies and networks and organizations of local leaders worldwide,
the Local Climate Action Summit (LCAS) was the first summit organized by
the COP presidency to officially recognize the importance of local leaders in
the fight against climate change. The summit’'s goal was to bring together
national and subnational climate leaders to discuss and promote emissions
reductions, climate risk management, and adaptation. The topics discussed
included transforming climate financing, accelerating the energy transition
and strengthening local resilience and adaptation efforts.

Similarly, at COP 28, 74 national governments committed to the Coalition for
High Ambition Multilevel Partnerships (CHAMP) initiative, aimed at enhancing
cooperation with subnational governments in the planning, financing,
implementation, and monitoring of climate strategies, to foster more effective
climate action. The goal is also to form coalitions that will engage in collective
efforts to strengthen adaptation and resilience to climate change.

At COP 29 in Baku, the Azerbaijani presidency launched the “Multisectoral
Action Pathways (MAP) for Resilient and Healthy Cities” and the “Baku
Continuity Coalition for Urban Climate Action”, highlighting how partnerships
between cities, sub-national actors and national governments can support
compliance with the Paris Agreement. Within this context, on November
20, 2024, ICLEI and UCCI, together with the International Federation of Red
Cross and Red Crescent Societies and the Executive Secretariat for Climate
Change of the Sdo Paulo City Hall, launched the IberAtlas Position Paper/
Call to Action at the Multilevel Action and Urbanization Pavilion, based in
the Blue Zone thanks to the support of ICLEI, UN-Habitat and other partners
(Government of Azerbaijan Government of Turkey, Zero Waste Foundation
and Bloomberg Philanthropies).

During the event, Rodrigo Corradi, Executive Secretary of ICLEI South America,
highlighted the importance of working in partnership to position the voice
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of cities at the highest level of climate agendas. On behalf of UCCI, Francisco
Mugaburu, Deputy Director of International Relations and Cooperation,
highlighted the value of IberAtlas as a concrete product of public policy and
data analysis, essential to raise awareness and influence through cooperation.

Other speakers included José RenatoNalini, Executive Secretary for Climate
Change of Sao Paulo; Ninni Nyman, Climate and Resilience Leader of the
International Federation of Red Cross and Red Crescent Societies; and Maria
Pilar Garcia, International Relations and Cooperation Area of the UCCI.
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The Rio de Janeiro Earth Summit (1992), held in the Ibero-American region,
marked a turning point in global awareness of the importance of protecting
both people and the environment. At that time, the world came together to
establish key commitments in the fight against environmental degradation,
climate change and the limitation of greenhouse gas emissions, highlighting
the urgency of global action to ensure a more sustainable future.

More than three decades later, COP 30 in Belém do Para is expected to be
a crucial moment for the Ibero-American climate agenda, it will mark a
significant milestone in global climate negotiations, especially as it will be
the first COP hosted in the Amazon. It is essential that debates on adaptation
and financing lead to concrete actions, particularly regarding the urban heat
island phenomenon, which disproportionately affects urban areas and the
most vulnerable people.
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This Urban Climate Atlas of Ibero-American is, without a doubt, a contribution
to the management of knowledge about the context of the cities of the region
to contribute to the implementation of better local public policies. It is also a
strategic cooperation initiative between UCCI and ICLEI to promote and raise

the voice of local governments in partnership as part of the collective effort
to advance sustainable urban development.
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