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We need your feedback

This year, the WMO team has launched a process to gather feedback on the State of the 
Climate reports and areas for improvement. Once you have finished reading the publication, 
we ask that you kindly give us your feedback by responding to this short survey. Your input 
is highly appreciated.

https://forms.office.com/pages/responsepage.aspx?id=VL6m6odGxECYJ8BEvY6NPIjhI65UO4dGq142bdPoda1UOFE2RUVGMjMwOFRHRVRWRFg0RkI1WllWQS4u&route=shorturl


The mean temperature in Latin America and 
the Caribbean in 2024 was +0.90 °C above 
the 1991–2020 average, making 2024 the 
warmest or second warmest year on record, 
depending on the dataset used.

With the disappearance of Humboldt, its last 
remaining glacier, the Bolivarian Republic of 
Venezuela became the second country in the 
world to lose all its glaciers.

El Niño conditions in the first half of the year 
contributed to widespread drought across 
Amazonia and the Pantanal. Later in 2024, the 
Negro River in Manaus reached a record low 
and the Paraguay River in Asunción reached 
its lowest level in 60 years.

Hurricane Beryl was the strongest hurricane 
on record to make landfall on Grenada and 
its dependencies and caused devastation 
across the Caribbean.

Wildfires in the Amazon and Pantanal regions, 
central Chile, Mexico and Belize were fuelled 
by drought and extreme heatwaves, breaking 
records in many countries. In Chile, wildfires 
resulted in over 130 deaths, making these 
fires the country’s worst disaster since the 
2010 earthquake.

Floods triggered by heavy rainfall in Rio 
Grande do Sul became Brazil’s worst 
climate-related disaster, with economic losses 
to the agricultural sector of approximate-
ly 8.5 billion Brazilian reais. While timely 
warnings and evacuations helped mitigate 
the impacts of the flooding, there were more 
than 180 fatalities highlighting the need to 
improve the understanding of disaster risks 
among the authorities and the public.

Climate variability and change, and extreme 
weather events, are driving acute food 
insecurity across Latin America and the 
Caribbean, with droughts, floods, hurricanes 
and extreme temperatures severely impacting 
agricultural production, rural livelihoods and 
food supply chains, underscoring the urgent 
need for resilience strategies, early action 
and strengthened food systems.

In 2024, renewable energy in Latin America and 
the Caribbean was nearly 69% of the region’s 
energy mix. WMO is enhancing the capacity 
of National Meteorological and Hydrological 
Services to support renewable energy de-
velopment and integration through artificial 
intelligence-based wind forecasting, solar and 
wind atlases and climate services, in collab-
oration with national and regional partners.

Key messages

In 2024, weather and climate impacts cascaded from the Andes to 
the Amazon, from crowded cities to coastal communities, causing 
major economic and environmental disruptions. Drought and 
extreme heat fuelled devastating wildfires. Exceptional rainfall 
triggered unprecedented flooding, and we saw the earliest 
Category 5 hurricane on record. But there is also hope. Early 
warnings and climate services from National Meteorological and 
Hydrological Services are saving lives and increasing resilience 
throughout Latin America and the Caribbean. The work of the 
WMO community and all our partners is more important than 
ever to meet challenges and seize opportunities.

(Prof. Celeste Saulo)
Secretary-General
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The global annual mean near-surface temperature in 2024 was 1.55 °C [1.42 °C to 1.68 °C] above 
the 1850–1900 pre-industrial average and 1.19 °C [1.15 °C to 1.24 °C] above the 1961–1990 baseline. 
The global mean temperature in 2024 was the highest on record for the period 1850–2024 
according to all six datasets that WMO uses to monitor global mean temperature,1 beating the 
previous record of 1.45 °C [1.32 °C to 1.57 °C] set in 2023. Each of the years from 2015 to 2024 
was one of the 10 warmest years on record. 

Atmospheric concentrations of the three major greenhouse gases reached new record 
observed highs in 2023, the latest year for which consolidated global figures are available, 
with levels of carbon dioxide (CO2) at 420.0 ± 0.1 parts per million (ppm), methane (CH4) at 
1 934 ± 2 parts per billion (ppb) and nitrous oxide (N2O) at 336.9 ± 0.1 ppb – respectively 151%, 
265% and 125% of pre-industrial (before 1750) levels (Figure 1). Real-time data from specific 
locations, including Mauna Loa2 (Hawaii, United States of America) and Kennaook/Cape Grim3 
(Tasmania, Australia) indicate that levels of CO2, CH4 and N2O continued to increase in 2024.

The rate of ocean warming over the past two decades (2005–2024) was more than twice that 
observed over the period 1960–2005, and the ocean heat content in 2024 was the highest on 
record. Ocean warming and accelerated loss of ice mass from the ice sheets contributed to 
the rise of the global mean sea level by 4.7 mm per year between 2015 and 2024, reaching 
a new record observed high in 2024. The ocean is a sink for CO2. Over the past decade, it 
absorbed about one quarter of the annual emissions of anthropogenic CO2 into the atmosphere.4 
CO2 reacts with seawater and alters its carbonate chemistry, resulting in a decrease in pH, 
a process known as “ocean acidification”. 

Global climate context

(a)     Carbon dioxide concentration (b)     Methane concentration (c)     Nitrous oxide concentration

(d)     Carbon dioxide growth rate (e)     Methane growth rate (f)     Nitrous oxide growth rate
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Figure 1: Top row: Monthly globally averaged mole fraction (measure of atmospheric concentration), from 1984 to 2023, of  
(a) CO2 in parts per million, (b) CH4 in parts per billion and (c) N2O in parts per billion. Bottom row: Growth rates representing 
increases in successive annual means of mole fractions for (d) CO2 in parts per million per year, (e) CH4 in parts per billion per year 
and (f) N2O in parts per billion per year.
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The following sections analyse key climate indicators in Latin America and the Caribbean (LAC). 
Some of the indicators are described in terms of anomalies, or departures from a reference 
period. Where possible, the most recent WMO climatological standard normal, 1991–2020, 
is used as a reference period for consistent reporting. Exceptions to the use of this reference 
period are explicitly noted.

TEMPERATURE

Variations in surface temperature have a large impact on natural systems and human beings. 
The 2024 mean temperature in the LAC region was the highest, or second highest (after 2023), 
on record, +0.90 °C above the 1991–2020 average (see the subregional assessments shown 
in Table 1 and Figure 2). 

Table 1. 2024 temperature ranking (1900–2024) and anomalies for LAC 
(°C, difference from the 1991–2020 and 1961–1990 averages) including uncertainties

Subregion/region Temperature  
ranking

Anomaly (°C) relative to:

1991–2020 1961–1990

Mexico Warmest or second warmest +1.09 [1.01–1.19] +1.79 [1.45–2.10]

Central America Warmest +0.96 [0.77–1.09] +1.44 [1.26–1.63]

Caribbean Warmest +0.97 [0.80–1.09] +1.46 [1.07–1.69]

South America Warmest or second warmest +0.87 [0.72–0.99] +1.43 [1.21–1.60]

LAC Warmest or second warmest +0.90 [0.76–1.00] +1.47 [1.27–1.63]

Source: Data are from the six datasets used in this assessment: Berkeley Earth, ERA5, GISTEMP, HadCRUT5, JRA‑3Q and 
NOAAGlobalTemp v6. Five datasets were used in the assessment relative to 1961–1990. 

Regional climate
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Figure 2. Temperature trends 
for the Caribbean, Mexico, 
Central America and South 
America subregions. 
The coloured bars show 
the average trend calculated 
over each period for the 
six datasets: Berkeley 
Earth, ERA5, GISTEMP, 
HadCRUT5, JRA‑3Q and 
NOAAGlobalTemp v6. 
The black vertical lines 
indicate the ranges of the six 
estimates.
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Figure 3 shows positive anomalies of +1 °C to +3 °C in central and eastern Mexico, Central 
America and across the Caribbean region. Above-normal temperatures of approximately 
+2  °C to +3 °C were observed in some locations in northern South America, western 
Amazonia, the southern Andes of Peru, the Plurinational State of Bolivia, Paraguay and parts 
of eastern Brazil.

Caribbean(c)

La
tit

ud
e

Longitude

20° N

10° N

0°

10° S

20° S

30° S

40° S

50° S

60° C

90° W         80° W         70° W          60° W         50° W          40° W         30° W
Longitude

South America

La
tit

ud
e

(d)

–3.0   –2.5     –2.0    –1.5     –1.0    –0.5      0.5      1.0      1.5       2.0      2.5      3.0

°C

Mexico

120° W          110° W           100° W             90° W

35° N

30° N

25° N

20° N

15° N

(a)

95° W          90° W          85° W          80° W          75° W 

20° N

15° N

10° N

5° N

Central America

85° W    80° W      75° W      70° W     65° W      65° W 

25° N

20° N

15° N

10° N

(b)

Figure 3. In situ mean air temperature (2 m) anomalies for 2024 (relative to 1991–2020) for (a) Mexico, (b) Central America,  
(c) the Caribbean and (d) South America, in °C. The colour scale is shown at the bottom of the figure.

Source: International Research Centre on El Niño (CIIFEN), from data from Latin American and Caribbean National Meteorological 
and Hydrological Services (NMHSs).
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PRECIPITATION

Precipitation provides water for drinking, domestic uses, agriculture, industry and hydropower. 
Precipitation variations also drive droughts and floods. Annual rainfall anomalies from 
observational stations for 2024 are shown in Figure 4. Rainfall was below normal in most of 
central and north-west Mexico and Baja California, with negative anomalies ranging from 
around 20% to 50%. Cuba also experienced below-normal rainfall. Positive rainfall anomalies 
of between 20% and 40% were recorded in eastern Mexico and the Yucatán Peninsula. Rainfall 
was generally 20% to 30% above normal in Guatemala and El Salvador and between 10% and 
30% above normal in Costa Rica, Honduras and Nicaragua. In the Caribbean, above-normal 
rainfall was recorded in parts of Jamaica and Haiti (+20%).

In South America, below-normal rainfall was recorded in northern Peru, Ecuador (about 
20% to 30% below normal), the central and south-western Amazonia and Pantanal regions 
(30% to 40% below normal), the Plurinational State of Bolivia, Paraguay, the western part of the 
Bolivarian Republic of Venezuela, southern Uruguay and parts eastern Argentina (20% to  40% 
below normal). Positive rainfall anomalies were observed in south-eastern South America, 
parts of eastern Brazil and Patagonia (20% to 30% above normal) and northern Argentina and 
Chile (10% to 20% above normal). Central Chile experienced its first above-average rainfall year 
in a long time. However, the extra rainfall was not enough to alleviate the drought problem 
in the region which began around 2014.

20° N

10° N

0°

10° S

20° S

30° S

40° S

50° S

60° S

90° W        80° W         70° W        60° W        50° W         40° W        30° W85° W      80° W      75° W      70° W      65° W    60° W

25° N

20° N

15° N

10° N

95° W          90° W          85° W         80° W          85° W

20° N

15° N

10° N

5° N

120° W          110° W           100° W           90° W

35° N

30° N

25° N

20° N

15° N

–100      –80        –60        –40       –20          20          40          60          80        100
%

La
tit

ud
e

Longitude

Mexico

Central America

Caribbean

South America

Longitude

La
tit

ud
e

(a)

(b)

(c)

(d)

Figure 4. In situ 
rainfall anomalies 
for 2024 (percentage 
relative to the 
1991–2020 reference 
period) in (a) Mexico,  
(b) Central America, 
(c) the Caribbean and 
(d) South America. 
The colour scale is 
shown at the bottom 
of the figure.
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CRYOSPHERE

GLACIERS

The melting of glaciers affects sea level, regional water cycles and the occurrence of local 
hazards, such as glacial lake outburst floods (GLOFs). In South America, glaciers are crucial 
water sources for millions of people, so their accelerated retreat is a cause for concern. 
The International Cryosphere Climate Initiative (ICCI) State of the Cryosphere Report 20245 
and the Working Group on Snow and Ice of the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) Intergovernmental Hydrological Programme for Latin America 
and the Caribbean noted the following key glacier developments in the LAC region for 2024:

• The Bolivarian Republic of Venezuela lost its final glacier, Humboldt, joining Slovenia as 
the first two countries to lose all their glaciers in modern times;

• The Conejeras Glacier, nestled within the Sierra Nevada, Colombia, and the Martial South 
Glacier, in the Cordon Martial, Ushuaia, Argentina, were declared extinct in 2024;

• Data for 2024 from 5 500 glaciers across the Andes show that the mountains have lost  25% 
of their ice coverage since the end of the nineteenth century and that their tropical glaciers 
are melting 10 times faster than the cumulative global average;

• Data from July 2024 show fluctuations in Peruvian Andes meltwater that are directly 
linked to changes in global biodiversity;

• Severe ice losses were also observed in lower and mid-latitude glaciers, and others outside 
the polar regions, such as in the southern Andes and Patagonia, where the thinning of 
large glacier tongues is accelerating calving processes, leading to a more rapid retreat 
of their fronts;

• The eight Andean glaciers cited in the latest glacier mass balance data report by the World 
Glacier Monitoring Service (WGMS)6 recorded negative balances averaging –1.68 m water 
equivalent (m w.e.) for the 2023–2024 hydrological cycle. This is a more significant loss 
than the global negative mass balance average of –1.35 m w.e. reported for the 141 glaciers 
worldwide included in the list for the same cycle.

OCEANS

SEA-SURFACE TEMPERATURE

Variations in sea-surface temperature (SST) alter the transfer of energy, momentum and gases 
between the ocean and the atmosphere. In January 2024, above-average SSTs persisted across 
the equatorial Pacific Ocean, with the largest anomalies observed in the central and east-central 
Pacific. Below-average equatorial SSTs were observed in small regions of the eastern Pacific 
Ocean in May, signalling the end of El Niño. El Niño–Southern Oscillation (ENSO)-neutral 
conditions began June and continued through September, with near-average SSTs observed 
across most of the equatorial Pacific. Neutral to weak La Niña conditions emerged in 
December 2024 and were reflected in below-average SSTs across the central and east-central 
equatorial Pacific.
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SEA LEVEL

Sea level rises in response to ocean warming (via thermal expansion) and the melting of glaciers, 
ice caps and ice sheets, thereby affecting the lives and livelihoods of coastal communities 
and low-lying island nations. Figure 5 and Table 2 illustrate altimetry-based regional sea-level 
trends from January 1993 to November 2024 in the South America, Central America and 
Caribbean regions. Figure 5 highlights regional variability in the patterns of sea-level trend, 
with higher rates of sea-level rise observed along the Atlantic side compared to the Pacific 
side of the region.

Sea-level rise rates for 1993–2024 have been computed for three different areas for the Mexico, 
Central America and the Caribbean subregion and for the South America subregion, as shown 
in Figure 5. Table 2 gives the mean sea-level trends for each area, along with the coastal 
trends, which average sea-level data from the coast to 50 km offshore. Along the Pacific side 
of Central America, the rate of sea-level rise was lower (around 2.0 ± 0.3 mm/year) than the 
global mean rise (3.4 ± 0.3 mm/year). In contrast, the mean rate of rise along the Atlantic 
side was significantly higher, around 4.0 mm/year. 

Similarly, along the Pacific side of South America, the rate of sea-level rise was significantly 
lower (around 2.2 ± 0.3 mm/year) than the global mean rise.

Table 2. Regional rates of sea‑level rise computed for the period January 1993 to November 2024 
after averaging the gridded C3S altimetry data in bands 50 km wide along the coasts  

for the three areas in each map in Figure 5

Subregion Zone number 
(see Figure 5) Area

Box‑average 
sea‑level trend 

(mm/year)

Sea‑level trend 
averaged  

over 0‑50 km  
from the coast 

(mm/year)

Mexico,  
Central America 
and the Caribbean

1 Central America 
Pacific 2.0 ± 0.3 2.0 ± 0.35

2 Subtropical North 
Atlantic 3.93 ± 0.3 4.0 ± 0.35

3
Tropical North 
Atlantic and the 
Caribbean

3.30 ± 0.3 3.45 ± 0.35

South America

1
South America 
tropical North 
Atlantic 

3.49 ± 0.3 3.62 ± 0.35

2 South Atlantic 3.63 ± 0.3 2.93 ± 0.35

3 South America 
Pacific 2.22 ± 0.3 2.26 ± 0.35
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Figures 6a and 6b highlight some of the key extreme weather and climate-related events 
that affected the LAC region in 2024. More details and additional events are provided in the 
text below.

Key extreme events in LAC in 2024

The events shown in the map below were primarily reported by WMO Members and do not 
represent all events across the region. More details can be found  

in the 2024 Extreme Events Dashboard.

Extreme events

Colombia:
Dry conditions in the Orinoco region, 
with precipitation 20–60% below average. 
Floods in February. 

Ecuador:
Heavy rainfall, floods and landslides in May 
and June, 19 fatalities, 275 displaced. 
By 29 September, almost a half of Ecuador 
su�ered blackouts, a consequence of the 
worse drought in 61 years.

Peru:
In February, the temperature in the northern Peruvian 
Amazon reached an unprecedented high of 40.6 °C

Plurinational State of Bolivia:
On 14 July, temperatures during a cold wave 
reached –1.2 °C in Tarija and 0.7 °C in Santa Cruz.

Paraguay:
The Paraguay River at Asunción reached record 
low observed levels in September (73 cm), 
hindering navigation along waterways in the 
Parana-Paraguay River. 

Chile:
Santiago experienced record-low temperatures 
for several days, with minimum temperatures 
around 0 °C. May 2024 was the coldest May 
since 1950. 

Brazil:
The Amazon basin faced one of the most severe 
droughts in history. By the end of September 
2024, 745 000 people were a�ected by the 
drought. The Pantanal wetlands experienced
its second-worst drought and fire season.

Brazil:
From 15 to 18 March, a record-breaking 
heatwave a�ected southern Brazil. On 27 April, 
a severe heatwave a�ected central and 
southern Brazil and lasted five days. Between 
late August and the first week of September, 
parts of western central Brazil were a�ected by 
heatwaves and experienced temperatures 7 °C 
above normal.  

Brazil:
Unprecedented floods during April and May, 
impacting 478 of the 497 municipalities 
in the State of Rio Grande do Sul in southern 
Brazil, a�ected 2 398 255 people, leading to 
183 deaths and 27 missing persons. Lake 
Guaíba reached a record-high level of 5.35 m 
on 5 May, contributing to flooding in the 
capital, Porto Alegre.

Argentina:
Buenos Aires recorded its highest-ever 
temperature, 38.6 °C, on 11 March and recorded 
a temperature of 30 °C on 30 July. 
It experienced its hottest August in 117 years.

Flooding, high seas and rough waves

Tropical cyclones, tornadoes and lightning

Heatwaves, droughts and wildfires

Rain/wet spells, cold waves, snowstorms and hail 

Figure 6a. Key extreme weather and climate events affecting South America in 2024

Sources : Latin American and Caribbean NMHSs

https://experience.arcgis.com/experience/5cb119c71c6c4f8a89b837bf5cf353b8
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TROPICAL CYCLONES

The 2024 Atlantic hurricane season had an above-average number of storms, with 18 named 
storms (compared to an average of 14 named storms for 1991–2020).7 Of these, nine storms 
affected land areas in the LAC region, including four tropical storms (Alberto, Chris, Nadine 
and Sara), four hurricanes (Debby, Francine, Ernesto and Oscar) and four major hurricanes 
(Beryl, Helene, Milton and Rafael). Major Hurricane Milton in October brought heavy rainfall and 
flooding over the Yucatán, leading to evacuations, and left 12 000 people without electric power. 
In the eastern Pacific, the hurricane season was slightly less active than normal, with 12 named 
storms (compared to an average of 15 named storms for 1991–2020). Three of these were major 
hurricanes and seven were tropical storms. Of these storms, Tropical Storm Ileana and Major 
Hurricane John affected Mexico. In July, Major Hurricane Beryl was the earliest Atlantic basin 
Category 5 hurricane on record and became the strongest hurricane on record to make landfall on 
Grenada and its dependencies. It also strongly impacted islands in the south-eastern Caribbean.

HEAVY PRECIPITATION, FLOODS AND LANDSLIDES

In 2024, various LAC countries were affected by heavy rainfall that resulted in floods, flash 
floods and landslides, with fatalities and enormous economic losses. Some of the rainfall 
events were consequences of tropical storms or cold fronts. In Cuba, heavy rainfall and heavy 
hailstorms affected the western region, in particular, La Habana, Artemisa and Mayabeque 
Provinces, on 23 March, causing floods, landslides and a number of related incidents that 
resulted in population evacuation and damage.8 On 21–23 February, flooding along the Acre 
River in the western Amazon region caused widespread damage and displacement in riverside 
communities in Peru, Brazil and the Plurinational State of Bolivia. In Cobija, in the Pando 
Department of the Plurinational State of Bolivia, the Acre River reached 15.83 m. Broad areas 
of the state of Acre in Brazil were also affected by flooding during late February. The city 

Mexico:
Tropical Storm  Ileana and Major 
Hurricane John impacted north-west 
Mexico on 12 September and 
22 September, respectively.

Mexico:
Heatwaves occurred in early 2024. 
Sixty per cent of the country 
recorded monthly temperature 
anomalies of more than 3 °C.

Belize:
Extreme dry conditions, compounded 
by strong heatwaves, led to the worst 
wildfire outbreak in recent history.

Panama:
The Panama Canal drought began in late 
2022 and was described as the worst in 
the canal’s history by January 2024. 

Mexico:
Severe drought occurred in nearly 
76% of north-east Mexico. The 2024 
spring was the driest since 1941.

Mexico:
Tropical Cyclones Alberto and 
Chris impacted north-east 
Mexico on 19 June.

Cuba:
A heatwave began on 16 May and lasted four days. May 2024 
was the warmest May since 1951. Hurricanes Oscar and Rafael 
impacted Cuba in October and November, respectively.

Barbados:
Barbados is heavily reliant on 
groundwater and in 2024, 
struggled to balance increasing 
demand due to drought.

Trinidad:
The country experienced its worst 
drought, with water restrictions 
until the end of June 2024.

Grenada:
Drought in Grenada in 2024 led 
to the most severe water crisis 
in 14 years. 

Saint Vincent and the Grenadines, 
Grenada, Dominica, Barbados  
and Jamaica:
Hurricane Beryl caused unprecedented 
devastation across the Caribbean. 

Flooding, high seas and rough waves

Tropical cyclones, tornadoes and lightning

Heatwaves, droughts and wildfires

Rain/wet spells, cold waves, snowstorms and hail 

Figure 6b. Key extreme weather and climate events affecting Mexico, Central America and the Caribbean in 2024

Sources : Latin American and Caribbean NMHSs
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of Mimoso do Sul in the state of Espírito Santo, Brazil, registered rainfall accumulations 
varying from 300 to 600 mm in 48 hours during 22–23 March, with 20 fatalities reported due 
to flooding and flash floods.9 Heavy rain and flood events in May 2024 in the state of Rio 
Grande do Sul caused fatalities and significant damages to the regional economy (see Early 
warning services for disaster risk reduction: An example from CEMADEN in Brazil).

DROUGHT

Areas affected by severe to exceptional drought from January to October (Figure 7) include 
most of north-western Mexico and the Yucatán Peninsula, parts of Central America and the 
Caribbean, the Amazon and Pantanal regions, central and northern South America, western
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Figure 7. Integrated Drought Index (IDI)a for January–October 2024 in Mexico, Central America, the Caribbean and South America. 
The colour scale shows the intensity of the drought. 

Source: National Centre for Monitoring and Early Warning of Natural Disasters (CEMADEN) 
a Integrated Drought Index (IDI)– Cunha, A. P. M. A.; Zeri, M.; Deusdará Leal, K. et al. Extreme Drought Events over Brazil from 

2011 to 2019. Atmosphere 2019, 10 (11), 642. https://doi.org/10.3390/atmos10110642.

https://doi.org/10.3390/atmos10110642
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Argentina, and northern and central Chile. The level of the Negro River at Manaus fell to 
12.11 m on 10 October, the lowest level in the 112-year record (Figure 8). The Paraguay River 
at the Pantanal reached its lowest level ever measured, according to the Brazilian Geological 
Survey (SGB), 62 cm below the reference level. The previous minimum, recorded in 1964, 
was 61 cm below the reference level.

HEATWAVES

Three heatwaves affected Mexico between April and June (Figure 6b). The maximum 
temperature in Mexico City reached a new record of 34.7 °C on 25 May.10 On 5 June, the 
Mexican Health Ministry reported 1 937 heat-related cases and 90 deaths due to heat strokes 
and dehydration during these heatwaves.11 In Cuba, three heatwaves were observed in April, 
May and July. April 2024 was the warmest April since 1951, and between 16 and 20 April, 
35 new temperature records were observed.12 As shown in Figure 6a, heatwaves also affected 
central South America, and on 22 September, Palmas and Cuiabá recorded new records of 
41.6 °C and 43.1 °C, respectively.13 Other heatwave episodes were observed in the Amazon 
region of Peru and in Argentina, where a temperature of 45.7 °C was recorded in Santiago 
del Estero on 3 February.
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WILDFIRES

In South America, there was an increase in wildfire activity in 2024, primarily driven by the 
2023–2024 extreme drought and hot conditions that were widespread and unprecedented around 
the Plurinational State of Bolivia and the Amazonia and Pantanal regions. At the beginning 
of 2024, fast-moving deadly fires ripped through central and southern Chile, resulting in the 
deaths of more than 130 people in the coastal towns of the country. The Government of Chile 
declared that these fires caused the country’s worst natural disaster since the 2010 Chile 
earthquake. In the Plurinational State of Bolivia, wildfires burned over 15 million hectares, 
making the 2024 fire season that country’s worst fire season on record. Hot, dry and windy 
conditions led to devastating wildfires in June 2024 over the Pantanal. While the peak of the 
fire season usually occurs in August and September, June 2024 was exceptional, with an 
estimated 423 000 hectares burned, a significantly larger area than the previous June maximum 
of 26 725 hectares in 2020 and far exceeding the monthly average of about 8 300 hectares. 
The burned area of the Amazon rainforest, approximately 15 million hectares, was the largest 
recorded in a single year since 2012. The burned areas of the Cerrado savannah, approximately 
15 million hectares, and the Pantanal wetlands, approximately 2.6 million hectares, were the 
second largest recorded in a single year for each region, following 2012, for the Cerrado, and 
following 2020, for the Panatal.14

COLD WAVES, HAIL AND SNOW

On 22 March, in Cuba, the provinces of Artemisa and La Habana were affected by an 
unprecedented hailstorm with 66 km/h winds and lightning.15 The Argentinian National 
Meteorological Service (SMN)16 confirmed that Malargüe and Tandil recorded temperatures 
of –8.8 °C and –8.5 °C, respectively, on 9 July, and very low temperatures were recorded in 
Patagonia in July. All of these observations marked record-low temperatures in the almost 
90-year history of the stations.17 Southern Brazil faced extreme cold waves that intensified 
at the end of June, bringing sub-zero temperatures to several cities in the highlands of the 
state of Santa Catarina (in Bagé, the temperature reached –5.9 °C, in Urupema, –7.2 °C and 
in São Joaquim, –6.7 °C).18 

MAJOR CLIMATE DRIVERS

There are many modes of natural variability in the climate system, often referred to as climate 
patterns or climate modes, which affect weather and climate at timescales ranging from days 
to months, or even decades. The Pacific and Atlantic Oceans surround the LAC region, and the 
climate variability in the region is primarily influenced by the prevailing SSTs and associated 
large-scale atmosphere–ocean coupling phenomena, such as ENSO and SST anomalies in the 
tropical and South Atlantic. During April–May 2024, below-average equatorial SSTs emerged 
in small regions of the eastern Pacific Ocean, indicating the end of El Niño. ENSO-neutral 
conditions occurred in June and continued through September, with near-average SSTs observed 
across most of the equatorial Pacific. Signs of a weak La Niña emerged towards the end of the 
year.19 The 2024 El Niño event was associated with higher air temperatures and precipitation 
deficits over Mexico, Guatemala, El Salvador and the Peruvian–Bolivian Altiplano, Pantanal 
and Amazon regions and increased rainfall in parts of south-eastern South America. It also 
supported the prolongation of a pre-existing drought over much of central South America, 
which, together with higher temperatures and heatwaves, led to extremely low river levels 
and high fire danger in most of the region during the southern hemisphere spring.

https://en.wikipedia.org/wiki/2010_Chile_earthquake
https://en.wikipedia.org/wiki/2010_Chile_earthquake


13

Climate-related impacts in the LAC region are associated with hazardous extreme events and 
a complex scenario of increased exposure and vulnerability. The El Niño event in the first half 
of 2024 contributed to these impacts. As in previous years, this complex scenario was further 
complicated by high and rising food prices, increasing poverty, high income inequality, and 
increasing levels of hunger, political instability and health and food insecurity.

AGRICULTURE AND FOOD SECURITY

Agriculture is a cornerstone sector for the socioeconomic development of the LAC region. 
Actionable climate services are essential for building resilience to climate variability and change. 
While data services are widely available for the agriculture and food security sector, gaps in 
tailored products, sub-seasonal to inter-annual prediction, and projections at the national and 
local levels could undermine adaptation efforts. Investing in these areas is an opportunity 
and a necessity for the region’s sustainable development. Enhanced climate services have 
the potential to bolster agricultural productivity, help ensure food security and fortify energy 
systems against disruptions. The LAC region can unlock innovation, drive growth and secure 
a resilient future by addressing these critical gaps.

Throughout 2024, weather extremes, economic shocks, and conflict/insecurity were the main 
drivers of acute food insecurity across the region, where conditions remained critical. In 2023, 
197 million people experienced high levels of acute food insecurity across nine countries.20 
Integrated Food Security Phase Classification (IPC) analyses in 2024 projected worsening 
conditions in the tri-national border of Rio Lempa,21 as well as in Honduras22 and Haiti,23 
where nearly half of the population (5.4 million people) is in IPC Phase 3 (crisis conditions) 
or higher. The increasing frequency and intensity of droughts, floods and heatwaves, and 
the increasing intensity of hurricanes, demonstrate the growing risks for agriculture and 
food security in the region. The losses of crops and livestock and the interruption of supply 
chains have significantly affected the availability of food, income and the stability of rural 
livelihoods. Given this panorama, it is crucial to implement agricultural resilience strategies, 
anticipate actions, strengthen food systems and prioritize mitigation actions in the face of 
climate change. 

The impacts of climate anomalies on agriculture in LAC can be summarized as follows:

• In Honduras, anomalously high temperatures increased the incidence of plagues and 
illnesses, generating greater costs for farmers with limited investment capacity.24 
The impact of Tropical Storm Sara in November caused significant losses in agriculture 
and livestock and damage to production infrastructure, affecting corn, frijol and rice crops, 
among others. 

• In Guatemala, 56% of producers reported insufficient or scarce water for irrigation due 
to irregular rainfall associated with El Niño, while 60% of staple grain producers delayed 
their planting dates. Additionally, 45% of agricultural households experienced a reduction 

Climate‑related impacts 
and risks

An overview of the state of climate services in the LAC region can be accessed here:
https:// wmo .int/ publication -series/ state -of -climate -latin -america -and -caribbean -2024.

https://wmo.int/publication-series/state-of-climate-latin-america-and-caribbean-2024
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in income compared to the previous year, and 10% had at least one member migrate 
due to livelihood loss or insufficiency. The departments most affected by drought were 
El Progreso (78%), Baja Verapaz (76%), Jutiapa (73%) and Jalapa (70%).25

• In El Salvador and Nicaragua, initial droughts followed by intense rains affected the 
maize areas in the Dry Corridor.26 In El Salvador, these climatic conditions altered maize 
production in 2024, with a late onset of May floods and excessive precipitation later in 
the year that caused floods and landslides in specific regions.27

• In Haiti, the number of people experiencing acute food insecurity increased due to climate 
impacts in combination with violence and economic instability. 48% of the population 
faced acute food insecurity (IPC Phase 3+),28 and floods affected 116 602 people in the 
south of the country and caused important losses in the agricultural and livestock sectors 
in several southern municipalities.29 69% of producers experienced difficulties, especially 
lack of water.30 During 2024, the hurricane season in the tropical Atlantic was more active 
than normal.31

• In Cuba, Hurricanes Oscar and Rafael damaged more than 40 000 hectares of crops, such 
as cassava plantations, affecting the food supply of 2 million people in Havana.32 In the 
Dominican Republic, heavy rains and floods associated with these hurricanes put at risk 
the agricultural livelihoods of 15 000 people in rural areas.

• In Saint Vincent and the Grenadines, Hurricane Beryl caused damage estimated at 
700 million United States dollars (US$), severely impacting the forestry, fisheries and 
agricultural sectors and affecting more than 13 000 farmers and fishers. 

• In Colombia, 42% of agricultural producers reported lack of rain or water for irrigation 
as the main climate impact, affecting crops, dairy production and rural livelihoods.33 The 
drought, worsened by El Niño, impacted fishing communities and reduced incomes for 
63.4% of surveyed households in rural areas linked to the agricultural sector.34 Wildfires 
affected 125 000 hectares of grasslands in the Orinoco region, damaging pasturelands 
used for livestock.35 

• Prolonged droughts affected several crops in Ecuador, and milk production fell by 20%.36

• In Brazil, floods in the state of Rio Grande do Sul generated losses estimated at 8.5 billion 
Brazilian reais (R$) in the agricultural sector; soybeans were the most affected crop, repre-
senting between 15% and 16% of the agricultural area for harvest in the state. In farming, the 
losses amounted to R$ 1.2 billion, with 600 000 hectares of pastures seriously damaged.37

• In Argentina, the drought conditions experienced in the central region in the spring of 2024 
impacted the sowing dates of summer crops, and winter crop yield losses were expected 
due to rain deficit during the critical period. More than 300 000 hectares of crops and 
more than four million heads of cattle were at risk.38

• The El Niño event affected marine fisheries in 11 of the 19 Food and Agriculture Organization 
of the United Nations (FAO) Major Fishing Areas . The impacts differed across geographical 
areas, target species and types of fishing or aquaculture and were both negative and 
positive. For example, the 2023 El Niño conditions diminished the habitat and food 
availability of Peruvian anchoveta, leading to a 50% reduction in landings compared 
with 2022.39
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• Unprecedented flooding in May 2024 in Brazil severely affected the fishing sector in 
Rio Grande do Sul. Record-breaking rainfall raised river and lagoon levels, particularly 
impacting Patos Lagoon, Brazil’s largest coastal lagoon and a critical area for biodiversity 
and fisheries. Small-scale fishers around Patos Lagoon were severely affected by the 
floods. Boats, equipment and fishing grounds were destroyed, halting fishing activities. 
Patos Lagoon supplies 30% of Brazil’s pink shrimp, and the floods caused the operations 
of supply chains and markets nationwide to be disrupted.

WMO WEATHER, CLIMATE AND HYDROLOGICAL SERVICES FOR ENERGY  
IN LATIN AMERICA AND THE CARIBBEAN

Renewable energy generation in LAC reached nearly 69% of the region’s energy mix in 2024, 
with renewable energies such as solar and wind experiencing a remarkable 30% increase in 
capacity and generation compared to 2023.40 To advance the expansion and optimization of 
renewable energy use across LAC, WMO is supporting its Members by enhancing the capacity 
of NMHSs to develop science-based operational products and services in collaboration 
with academia, the private sector and energy stakeholders. In 2024, an artificial intelligence 
(AI)-based short-term wind speed forecasting product for wind power plants was co-developed 
in collaboration with the National Meteorological Institute of Costa Rica (IMN) and the Costa 
Rican Electricity Institute (ICE).41 In Chile, an evaporation rate estimation model for large water 
bodies with floating solar panels was co-developed in collaboration with the Meteorological 
Directorate of Chile (DMC), the Ministry of Energy and Diego Portales University.42 Both 
countries were also supported in their efforts to develop high-resolution national atlases 
for wind (Costa Rica) and solar energy (Chile), utilizing reanalysis, observational and climate 
projection data to support long-term energy planning. A technical webinar organized with the 
World Bank showcased these results and approaches.43 Additionally, an operational, modular 
climate service toolkit for energy is being developed for Colombia, Chile and Ecuador under the 
Enhancing Adaptive Capacity of Andean Communities through Climate Services (ENANDES+) 
project and is being tailored for Cuba under funding from the Climate Risk and Early Warning 
Systems (CREWS) initiative.44 Looking ahead, additional tools and demonstration products are 
planned for development and scaling to other countries within the region, leveraging regional 
projects such as ENANDES+ to address the needs of WMO Members. This will be achieved in 
collaboration with the regional office and regional partners, such as the Latin American Energy 
Organization (OLADE), with which WMO signed a memorandum of understanding in 2024. 

EARLY WARNING SERVICES FOR DISASTER RISK REDUCTION:  
AN EXAMPLE FROM CEMADEN IN BRAZIL

Multi-hazard Early Warning Systems (MHEWS) in the LAC region have evolved significantly 
over recent decades. However, these systems vary widely between countries, and in some 
cases, within individual countries. In Brazil, the National Centre for Monitoring and Early 
Warning of Natural Disasters (CEMADEN)45 monitors natural threats in risk areas in Brazilian 
municipalities that are susceptible to geo-hydro-meteorological disasters. CEMADEN also 
carries out research and develops technological innovations to enhance its early warning 
system, focusing on disaster risk reduction.

The unprecedented floods in April–May 2024 in the state of Rio Grande do Sul affected over 
90% of the state. These floods displaced hundreds of thousands people and were associ-
ated with 183 deaths. Various studies discuss the meteorological and hydrological aspects 
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of the intense rainfall.46, 47, 48 The flood event in Porto Alegre was triggered by heavy rainfall 
over the Guaíba Lake basin, with accumulations surpassing 500 mm in five days, causing the 
water level of Guaíba Lake to reach a record high of 5.35 m on 5 May. This was considerably 
higher than the previous record of 4.76 m, set on 2 May 1941. The extreme nature of this 
event contributed to significant flooding in vulnerable areas of the Porto Alegre metropolitan 
region and nearby municipalities (Figure 9). The timeline of the events related to this disaster 
clearly shows that rainfall forecasts and high-risk flood alerts were issued two days before 
the major flood in Porto Alegre (Figure 10).

Populations living in vulnerable and exposed areas were warned and evacuated on time. 
However, the number of fatalities was still high. There is a need to increase the understanding 
of disaster risks by the authorities and the general public. It is also essential to improve 
weather forecasting and early warning systems to protect populations in areas at risk of 
being impacted by disasters caused by climate extremes, and thus save lives. Ultimately, this 
case highlights the growing risk caused by extremes, especially to vulnerable populations, 
as well as the danger caused by inappropriate territorial management, urban planning and 
governance at the federal, state and local levels.

City of Porto Alegre, flooded
Credit: O Estado de SãoPaulo

Floods in the city of Canoas 
Credit: REUTERS/Amanda Perobell

Daily precipitation in the state of Rio Grande do Sul, from April to May 2024
Source: CEMADEN Environmental Network
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Figure 9. Images from the flooding in May 2024 in Rio Grande do Sul, Brazil. 
Top: Photos of flooding in the cities of Porto Alegre and Canoas; bottom: Daily rainfall in stations in the Guaíba Lake basin,  
in the state of Rio Grande do Sul; each colour represents an individual station; right: Hydrological and geological forecasts issued 
by CEMADEN on 30 April for 2–4 May; the colours at the lower left of each panel represent the level of alert.

Source: CEMADEN
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a INPE – National Institute for Space Research
b RS – Rio Grande do Sul

Datasets and methods
A description of the data and methods used for this report can be accessed here:

https:// wmo .int/ publication -series/ state -of -climate -latin -america -and -caribbean -2024.

Weather 
forecasts for 
heavy rainfall 

by INPE,a 
INMET, 

CEMADEN
 for RSb

Hydrologic 
alert 

High/very high 
risk 

Geo-dynamic 
alert 

High/very high 
risk

Hydrologic 
alert 

High/very high 
risk 

Hydrologic 
alert 

High/very high 
risk 

Warnings sent 
to Civil 

Defense by 
CEMADEN 

Worsening 
of the 

meteorological 
situation 

Meetings 
Civil Defense/

INMET/
CEMADEN 

State of 
emergency 

issued by Civil 
Defense of RS 

Flooding of 
vulnerable 

areas of 
the city of 

Porto Alegre 

Overflow of 
Guaíba Lake 

starts 

Government 
of RS issued 

a decree 
declaring 

a number of 
municipalities 

in a state 
of calamity

Hydrologic 
alert 
High
risk 

26 April 29 April 30 April 1 May

2 May

6 May 31 May

Peak of 
overflow of 

Guaíba Lake: 
5.35 m 

Figure 10. Timeline of actions determined in technical meetings, the issuance of risk alerts and the occurrence of disasters 
between 26 April and 31 May 2024 in Rio Grande do Sul, Brazil.
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18

NATIONAL METEOROLOGICAL AND HYDROLOGICAL SERVICES
Antigua and Barbuda Meteorological Services; National Meteorological Service (SMN), Argentina; 
Bahamas Department of Meteorology; Barbados Meteorological Services; National Meteorological 
Service, Belize; Servicio Nacional de Meteorología e Hidrología (SENAMHI), Bolivia (Plurinational 
State of); National Meteorological Institute of Brazil (INMET); Meteorological Directorate of Chile 
(DMC); Institute of Hydrology, Meteorology and Environmental Studies (IDEAM), Colombia; 
National Meteorological Institute (IMN), Costa Rica; Cuban Institute of Meteorology (INSMET); 
Meteorological Department Curaçao; Instituto Dominicano de Meteorología (INDOMET), 
Dominican Republic; Instituto Nacional de Meteorología e Hidrología (INAMHI), Ecuador; 
Ministry of Environment and Natural Resources (MARN), El Salvador; Meteo-France; Grenada 
Meteorological Service; Instituto Nacional de Sismología, Vulcanología, Meteorología e 
Hidrología (INSIVUMEH), Guatemala; Hydrometeorological Service, Guyana; Centro de Estudios 
Atmosféricos, Oceanográficos y Sísmicos (CENAOS), Honduras; National Meteorological Service, 
Mexico; National Water Commission (CONAGUA), Mexico; Instituto Nicaragüense de Estudios 
Territoriales (INETER), Nicaragua; Instituto de Meteorología e Hidrología de Panamá (IMHPA); 
Dirección de Meteorología e Hidrología (DMH), Paraguay; Servicio Nacional de Meteorología e 
Hidrología (SENAMHI), Peru; Saint Lucia Meteorological Services; Meteorological Department 
Saint Maarten; Meteorological Service Suriname; Trinidad and Tobago Meteorological Service; 
National Oceanic and Atmospheric Administration-National Hurricane Center (NOAA-NHC), 
United States of America; Instituto Uruguayo de Meteorología (INUMET), Uruguay; Instituto 
Nacional de Meteorología e Hidrología (INAMEH), Venezuela (Bolivarian Republic of)

ORGANIZATIONS AND EXPERT GROUPS
Caribbean Institute for Meteorology and Hydrology (CIMH); Copernicus Climate Change Service 
(C3S); Federal University of Rio de Janeiro (UFRJ), Brazil; Food and Agriculture Organization 
of the United Nations (FAO); Group on Earth Observations Global Agricultural Monitoring 
(GEOGLAM); International Cryosphere Climate Initiative (ICCI); International Research Centre 
on El Niño (CIIFEN); Laboratory of Space Geophysical and Oceanographic Studies (LEGOS), 
France; National Centre for Monitoring and Early Warning of Natural Disasters (CEMADEN), 
Brazil; National Institute for Amazonian Research (INPA), Brazil; ReliefWeb; School of Earth 
Sciences, Energy and Environment, Yachay Tech University, Ecuador; United Nations Office for 
the Coordination of Humanitarian Affairs (OCHA); Universidad Mayor de San Andrés (UMSA), 
Plurinational State of Bolivia; Universidad Veracruzana (UV), Mexico; University of the West 
Indies (UWI) at Mona, Jamaica; World Glacier Monitoring Service (WGMS); WMO; WMO 
Commission for Weather, Climate, Hydrological, Marine and Related Environmental Services and 
Applications (SERCOM) – Expert Team on Monitoring and Communicating Climate Variability 
and Change (ET-MCCVC)

INDIVIDUAL CONTRIBUTORS
José A. Marengo (coordinating lead author, CEMADEN), Jorge Luis Vázquez-Aguirre (coordinating 
lead author, UV), Rodney Martínez (lead author, WMO), Bárbara Tapia (lead author, WMO), 
Abigail Alvarado (FAO), Angela Blanco (FAO), Jessica Blunden (NOAA, ET-MCCVC), Mabel 
Calim Costa (CEMADEN), Anny Cazenave (LEGOS), Sebastian Cortinez (FAO), Felipe Costa 
(CIIFEN), Ana Paula Cunha (CEMADEN), Yvan Gouzenes (LEGOS), Veronica Grasso (WMO), Peer 
Hechler (WMO), Christopher Hewitt (WMO), Rodolfo Iturraspe (Grupo de Trabajo de Nieves y 
Hielos (GTNH) UNESCO), John Kennedy (WMO, ET-MCCVC), Alcely Lau Melo (IMHPA), Renata 
Libonati (UFRJ-Laboratory for Environmental Satellite Applications (LASA)), Filipe Lucio (WMO), 
Mathias Medina (FAO), Jorge Molina Carpio (UMSA), Iris Monnereau (FAO), Nakiete Msemo 
(WMO), Andrea M. Ramos (INMET), Claire Ransom (WMO), Julia Rodrigues (UFRJ-LASA), Iliana 
Salazar (CIIFEN), Nury Sanabria (IMN), Jochen Schongart (INPA), Tannecia Stephenson (UWI), 
Yoshiro Tanaka (WMO), Blair Trewin (Australian Bureau of Meteorology, ET-MCCVC), Markus 
Ziese (Global Precipitation Climatology Centre (GPCC), ET-MCCVC)

List of contributors 



1 Data are from the following datasets: Berkeley Earth, ERA5, GISTEMP v4, HadCRUT.5.0.2.0, JRA‑3Q and 
NOAAGlobalTemp v6.

2 http://www.esrl.noaa.gov/gmd/ccgg/trends/mlo.html

3 https://www.csiro.au/greenhouse‑gases/

4 Friedlingstein, P.; O'Sullivan, M.; Jones, M. W. et al. Global Carbon Budget 2023. Earth System Science Data 2023, 15, 
5301–5369. https://doi.org/10.5194/essd‑15‑5301‑2023. 

5 International Cryosphere Climate Initiative (ICCI). State of the Cryosphere 2024 – Lost Ice, Global Damage; ICCI: Stockholm, 
Sweden, 2024. https://iccinet.org/statecryo24/.

6 https://wgms.ch/latest glacier mass balance data/

7 Information provided by the United States National Oceanic and Atmospheric Administration (NOAA)‑National 
Hurricane Center

8 https://reliefweb.int/report/cuba/cuba‑severe‑weather‑reliefweb‑unct‑cuba‑insmet‑noaa‑echo‑daily‑flash‑25‑march‑2024

9 Information provided by the National Meteorological Institute of Brazil (INMET)

10 Information provided by the National Meteorological Service of Mexico

11 Cavazos, T. Spring 2024: Unprecedented Atmospheric Heatwaves in Mexico. Frontiers in Climate 2024, 6. https://doi.
org/10.3389/fclim.2024.1449710. 

12 Information provided by the Cuban Institute of Meteorology (INSMET)

13 Information provided by INMET

14 For further information, see https://alarmes.lasa.ufrj.br.

15 https://en.cibercuba.com/noticias/2024‑03‑22‑u1‑e199894‑s27061‑impactante‑tormenta‑granizo‑afecta‑habana‑artemisa

16 https://www.smn.gob.ar/

17 https://www.dw.com/en/explained‑extreme‑cold‑in‑argentinas‑patagonia‑region/a‑69730974 

18 Information provided by INMET

19 https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml

20 Food Security Information Network; Global Network Against Food Crises. Global Report on Food Crises 2024; Rome, 2024. 
https://www.fsinplatform.org/grfc2024.

21 Integrated Food Security Phase Classification (IPC). El Salvador, Guatemala y Honduras: Análisis de Inseguridad Alimentaria 
Aguda de la CIF, Marzo 2024–Febrero 2025 ; IPC, 16 July 2024. https://www.ipcinfo.org/ipc‑country‑analysis/details‑map/
en/c/1157093/?iso3=SLV.

22 Integrated Food Security Phase Classification (IPC). Honduras: Análisis de Inseguridad Alimentaria Aguda de la 
CIF, Diciembre 2023–Agosto 2024; IPC, 7 May 2024. https://www.ipcinfo.org/ipc‑country‑analysis/details‑map/
en/c/1156994/?iso3=HND.

23 Integrated Food Security Phase Classification (IPC). Haiti: Analyse IPC de l'Insécurité Alimentaire Aiguë, Août 2024–Juin 
2025 ; IPC, 30 September 2024. https://www.ipcinfo.org/ipc‑country‑analysis/details‑map/en/c/1157971/?iso3=HTI. 

24 Famine Early Warning Systems Network (FEWS NET). El Salvador, Honduras, and Nicaragua Key Message Update; 
June 2024.

25 Food and Agriculture Organization of the United Nations (FAO). Guatemala: DIEM – Data in Emergencies Monitoring Brief, 
Round 4: Results and Recommendations, June 2024; FAO: Rome, 2024. https://openknowledge.fao.org/handle/20.500.14283/
cd3431en.

26 Food and Agriculture Organization of the United Nations (FAO). Perspectivas de Cosechas y Situación Alimentaria. Informe 
Mundial Trimestral, n.o. 3, Noviembre de 2024; FAO: Rome, 2024. https://openknowledge.fao.org/handle/20.500.14283/
cd3168es.

Endnotes

http://www.esrl.noaa.gov/gmd/ccgg/trends/mlo.html
https://www.csiro.au/greenhouse-gases/
https://doi.org/10.5194/essd-15-5301-2023
https://iccinet.org/statecryo24/
https://wgms.ch/latest glacier mass balance data/
https://reliefweb.int/report/cuba/cuba-severe-weather-reliefweb-unct-cuba-insmet-noaa-echo-daily-flash-25-march-2024
https://doi.org/10.3389/fclim.2024.1449710
https://doi.org/10.3389/fclim.2024.1449710
https://alarmes.lasa.ufrj.br
https://en.cibercuba.com/noticias/2024‑03‑22‑u1‑e199894‑s27061‑impactante‑tormenta‑granizo‑afecta‑habana‑artemisa
https://www.smn.gob.ar/
https://www.dw.com/en/explained-extreme-cold-in-argentinas-patagonia-region/a-69730974
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml
https://www.fsinplatform.org/grfc2024
https://www.ipcinfo.org/ipc-country-analysis/details-map/en/c/1157093/?iso3=SLV
https://www.ipcinfo.org/ipc-country-analysis/details-map/en/c/1157093/?iso3=SLV
https://www.ipcinfo.org/ipc-country-analysis/details-map/en/c/1156994/?iso3=HND
https://www.ipcinfo.org/ipc-country-analysis/details-map/en/c/1156994/?iso3=HND
https://www.ipcinfo.org/ipc-country-analysis/details-map/en/c/1157971/?iso3=HTI
https://openknowledge.fao.org/handle/20.500.14283/cd3431en
https://openknowledge.fao.org/handle/20.500.14283/cd3431en
https://openknowledge.fao.org/handle/20.500.14283/cd3168es
https://openknowledge.fao.org/handle/20.500.14283/cd3168es


20

27 Food and Agriculture Organization of the United Nations (FAO). Global Information and Early Warning System (GIEWS) 
Country Brief: El Salvador ; FAO: 25 November 2024. https://www.fao.org/giews/countrybrief/country.jsp?code=SLV. Food 
Security Information Network; Global Network Against Food Crises. Global Report on Food Crises 2024; Rome, 2024. https://
www.fsinplatform.org/grfc2024.

28 Integrated Food Security Phase Classification (IPC). Haiti: Analyse IPC de l'Insécurité Alimentaire Aiguë, Août 2024–Juin 
2025 ; IPC, 30 September 2024. https://www.ipcinfo.org/ipc‑country‑analysis/details‑map/en/c/1157971/?iso3=HTI.

29 Office for the Coordination of Humanitarian Affairs (OCHA). Haiti: Floods in the South Department – Flash 
Update No. 01; OCHA, 15 November 2024. https://www.unocha.org/publications/report/haiti/
haiti‑floods‑south‑department‑flash‑update‑no‑01‑15‑november‑2024.

30 Food and Agriculture Organization of the United Nations (FAO). Data in Emergencies Monitoring (DIEM) ; 2024. https://
data‑in‑emergencies.fao.org/pages/monitoring.

31 Boyne, J. Why La Niña Occurs; NOAA National Weather Service. https://www.weather.gov/arx/why_lanina#:~:text=La%20
Ni%C3%B1a%20refers%20to%20persistent,Ni%C3%B1o%20Southern%20Oscillation%20(ENSO).

32 Office for the Coordination of Humanitarian Affairs (OCHA). Plan de Acción ‑ Sistema de Naciones Unidas en Cuba: 
Respuesta a Desastres – Resumen (Noviembre 2024) ; OCHA, 25 November 2024. https://www.unocha.org/publications/
report/cuba/plan‑de‑accion‑sistema‑de‑naciones‑unidas‑en‑cuba‑respuesta‑desastres‑resumen‑noviembre‑2024. See 
also ReliefWeb. Hurican Oscar – October 2024; https://reliefweb.int/disaster/tc‑2024‑000192‑cub. See also Oficina del 
Coordinador Residente del Sistema de las Naciones Unidas en Cuba. Respuesta a Huracanes Rafael y Oscar ‑ Reporte 
de Situación No. 04 de la Oficina del Coordinador Residente; Reliefweb, 7 November 2024. https://reliefweb.int/report/
cuba/respuesta‑huracanes‑rafael‑oscar‑reporte‑de‑situacion‑no‑04‑de‑la‑oficina‑del‑coordinador‑residente‑al‑07‑de‑
noviembre‑de‑2024#:~:text=Seg%C3%BAn%20un%20balance%20preliminar%2C%20las,ma%C3%ADz%20y%2058%20
de%20soya.

33 Food and Agriculture Organization of the United Nations (FAO). Colombia DIEM – Data in Emergencies Monitoring Brief, 
Round 5: Results and recommendations, June 2024; FAO: Rome, 2024. https://openknowledge.fao.org/handle/20.500.14283/
cd1192en.

34 Action Against Hunger; World Food Programme (WFP). El Niño 2023‑2024: Latin America and 
the Caribbean; Action Against Hunger/WFP, 01 April 2024. https://accioncontraelhambre.org.gt/
el‑nino‑un‑desafio‑para‑el‑desarrollo‑sostenible‑en‑america‑latina‑y‑el‑caribe/.

35 Food and Agriculture Organization of the United Nations (FAO). DIEM – Data in Emergencies Monitoring Brief, 
Round 5 Colombia: Results and Recommendations, June 2024; FAO: Rome, 2024. https://openknowledge.fao.org/
handle/20.500.14283/cd1192en.

36 International Research Centre on El Niño (CIIFEN). Boletín de Sequía en el Oeste de Sudamérica: No. 11 – 2024; CIFFEN, 
November 2024. https://ciifen.org/wp‑content/uploads/2024/12/Boletin_sequias_Nov2024.pdf.

37 Economic Commission for Latin America (CEPAL). Avaliação dos efeitos e impactos das 
inundações no Rio Grande do Sul, novembro 2024; CEPAL, 2024. https://www.cepal.org/pt‑br/
publicacoes/81035‑avaliacao‑efeitos‑impactos‑inundacoes‑rio‑grande‑sulrio‑sul‑novembro‑2024.

38 Information provided by the Ministry of Agriculture of Argentina

39 Food and Agriculture Organization of the United Nations (FAO). El Niño Impacts and Policies for the Fisheries Sector ; FAO: 
Rome, 2024. https://openknowledge.fao.org/handle/20.500.14283/cd3812en.

40 https://www.olade.org/en/noticias/in‑2024‑latin‑america‑and‑the‑caribbean‑will‑increase‑their‑non‑conventional‑
renewable‑energy‑generation‑especially‑solar‑and‑wind‑by‑30/

41 Silva Dias, M. A. F.; Molina Souto, Y.; Biazeto, B. et al. Reduction of Wind Speed Forecast Error in Costa Rica Tejona Wind 
Farm with Artificial Intelligence. Energies 2024, 17 (22). https://doi.org/10.3390/en17225575.

42 Information provided by the Ministry of Energy of Chile

43 https://energymeteorology.info/atlas‑webinar/

44 https://wmo.int/activities/projects/project‑portfolio/enandes‑building‑regional‑adaptive‑capacity‑and‑resilience‑climate‑
variability‑and‑change‑vulnerable

https://www.fao.org/giews/countrybrief/country.jsp?code=SLV
https://www.fsinplatform.org/grfc2024
https://www.fsinplatform.org/grfc2024
https://www.ipcinfo.org/ipc-country-analysis/details-map/en/c/1157971/?iso3=HTI
https://www.unocha.org/publications/report/haiti/haiti-floods-south-department-flash-update-no-01-15-november-2024
https://www.unocha.org/publications/report/haiti/haiti-floods-south-department-flash-update-no-01-15-november-2024
https://data-in-emergencies.fao.org/pages/monitoring
https://data-in-emergencies.fao.org/pages/monitoring
https://www.weather.gov/arx/why_lanina#:~:text=La%20Ni%C3%B1a%20refers%20to%20persistent,Ni%C3%B1o%20Southern%20Oscillation%20(ENSO)
https://www.weather.gov/arx/why_lanina#:~:text=La%20Ni%C3%B1a%20refers%20to%20persistent,Ni%C3%B1o%20Southern%20Oscillation%20(ENSO)
https://www.unocha.org/publications/report/cuba/plan-de-accion-sistema-de-naciones-unidas-en-cuba-respuesta-desastres-resumen-noviembre-2024
https://www.unocha.org/publications/report/cuba/plan-de-accion-sistema-de-naciones-unidas-en-cuba-respuesta-desastres-resumen-noviembre-2024
https://reliefweb.int/disaster/tc-2024-000192-cub
https://reliefweb.int/report/cuba/respuesta-huracanes-rafael-oscar-reporte-de-situacion-no-04-de-la-oficina-del-coordinador-residente-al-07-de-noviembre-de-2024#:~:text=Seg%C3%BAn%20un%20balance%20preliminar%2C%20las,ma%C3%ADz%20y%2058%20de%20soya
https://reliefweb.int/report/cuba/respuesta-huracanes-rafael-oscar-reporte-de-situacion-no-04-de-la-oficina-del-coordinador-residente-al-07-de-noviembre-de-2024#:~:text=Seg%C3%BAn%20un%20balance%20preliminar%2C%20las,ma%C3%ADz%20y%2058%20de%20soya
https://reliefweb.int/report/cuba/respuesta-huracanes-rafael-oscar-reporte-de-situacion-no-04-de-la-oficina-del-coordinador-residente-al-07-de-noviembre-de-2024#:~:text=Seg%C3%BAn%20un%20balance%20preliminar%2C%20las,ma%C3%ADz%20y%2058%20de%20soya
https://reliefweb.int/report/cuba/respuesta-huracanes-rafael-oscar-reporte-de-situacion-no-04-de-la-oficina-del-coordinador-residente-al-07-de-noviembre-de-2024#:~:text=Seg%C3%BAn%20un%20balance%20preliminar%2C%20las,ma%C3%ADz%20y%2058%20de%20soya
https://openknowledge.fao.org/handle/20.500.14283/cd1192en
https://openknowledge.fao.org/handle/20.500.14283/cd1192en
https://accioncontraelhambre.org.gt/el-nino-un-desafio-para-el-desarrollo-sostenible-en-america-latina-y-el-caribe/
https://accioncontraelhambre.org.gt/el-nino-un-desafio-para-el-desarrollo-sostenible-en-america-latina-y-el-caribe/
https://openknowledge.fao.org/handle/20.500.14283/cd1192en
https://openknowledge.fao.org/handle/20.500.14283/cd1192en
https://ciifen.org/wp-content/uploads/2024/12/Boletin_sequias_Nov2024.pdf
https://www.cepal.org/pt-br/publicacoes/81035-avaliacao-efeitos-impactos-inundacoes-rio-grande-sulrio-sul-novembro-2024
https://www.cepal.org/pt-br/publicacoes/81035-avaliacao-efeitos-impactos-inundacoes-rio-grande-sulrio-sul-novembro-2024
https://openknowledge.fao.org/handle/20.500.14283/cd3812en
https://www.olade.org/en/noticias/in-2024-latin-america-and-the-caribbean-will-increase-their-non-conventional-renewable-energy-generation-especially-solar-and-wind-by-30/
https://www.olade.org/en/noticias/in-2024-latin-america-and-the-caribbean-will-increase-their-non-conventional-renewable-energy-generation-especially-solar-and-wind-by-30/
https://doi.org/10.3390/en17225575
https://energymeteorology.info/atlas-webinar/
https://wmo.int/activities/projects/project-portfolio/enandes-building-regional-adaptive-capacity-and-resilience-climate-variability-and-change-vulnerable
https://wmo.int/activities/projects/project-portfolio/enandes-building-regional-adaptive-capacity-and-resilience-climate-variability-and-change-vulnerable


21

45 http://www.gov.br/cemaden/pt‑br

46 Marengo, J; Dolif, G. Cuartas, A. et al. O Maior Desastre Climático do Brasil: Chuvas e Inundações No Estado do Rio Grande 
do Sul em Abril–Maio 2024. Estudos Avançados 2024, 38 (112), 2024. https://doi.org/10.1590/s0103‑4014.202438112.012. 

47 Reboita, M. S.; Vieira Mattos, E.; César Capucin, B. el al. A Multi‑Scale Analysis of the Extreme Precipitation in Southern 
Brazil in April/May 2024. Atmosphere 2024, 15 (9), 1123. https://doi.org/10.3390/atmos15091123.

48 https://www.gov.br/cemaden/pt‑br/assuntos/monitoramento/notas‑tecnicas/nota‑tecnica‑no‑412‑2024‑sei‑cemaden‑
mapeamento‑dos‑movimentos‑de‑massa‑relacionados‑ao‑desastre‑de‑abril‑maio‑2024‑no‑estado‑do‑rio‑grande‑do‑sul/
sei_mcti‑12126603‑nota‑tecnica.pdf

http://www.gov.br/cemaden/pt-br
https://doi.org/10.1590/s0103-4014.202438112.012
https://doi.org/10.3390/atmos15091123
https://www.gov.br/cemaden/pt-br/assuntos/monitoramento/notas-tecnicas/nota-tecnica-no-412-2024-sei-cemaden-mapeamento-dos-movimentos-de-massa-relacionados-ao-desastre-de-abril-maio-2024-no-estado-do-rio-grande-do-sul/sei_mcti-12126603-nota-tecnica.pdf
https://www.gov.br/cemaden/pt-br/assuntos/monitoramento/notas-tecnicas/nota-tecnica-no-412-2024-sei-cemaden-mapeamento-dos-movimentos-de-massa-relacionados-ao-desastre-de-abril-maio-2024-no-estado-do-rio-grande-do-sul/sei_mcti-12126603-nota-tecnica.pdf
https://www.gov.br/cemaden/pt-br/assuntos/monitoramento/notas-tecnicas/nota-tecnica-no-412-2024-sei-cemaden-mapeamento-dos-movimentos-de-massa-relacionados-ao-desastre-de-abril-maio-2024-no-estado-do-rio-grande-do-sul/sei_mcti-12126603-nota-tecnica.pdf


For more information, please contact:

World Meteorological Organization
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211 Geneva 2 – Switzerland

Strategic Communications Office 
Cabinet Office of the Secretary-General

Tel: +41 (0) 22 730 83 14 – Fax: +41 (0) 22 730 80 27

Email: cpa@wmo.int 

wmo.int

JN
 2

51
30

http://public.wmo.int
https://climate.copernicus.eu/
https://berkeleyearth.org/
https://www.gov.br/cemaden/pt-br
https://ciifen.org/
https://www.fao.org/home/en
https://www.dwd.de/EN/Home/home_node.html;jsessionid=FE4374A9BE2CD9B4B3EF399A649BD2EF.live31084
https://www.legos.omp.eu/
https://www.metoffice.gov.uk/
https://www.nasa.gov/
https://www.noaa.gov/
https://www.uv.mx/index.html
https://wgms.ch/

	State of the Climate in Latin America and the Caribbean 2024 (WMO-No. 1367)
	Contents
	Survey
	Key messages
	Global climate context
	Regional climate
	Temperature
	Precipitation
	Cryosphere
	Oceans

	Extreme events
	Tropical cyclones
	Heavy precipitation, floods and landslides
	Drought
	Heatwaves
	Wildfires
	Cold waves, hail and snow
	Major climate drivers

	Climate‑related impacts and risks
	Agriculture and food security
	WMO weather, climate and hydrological services for energy 
in Latin America and the Caribbean
	Early warning services for disaster risk reduction: 
An example from CEMADEN in Brazil

	Datasets and methods
	List of contributors 
	Endnotes




