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Greenhouse gases reached
record observed levels in 2023.

Real time data indicate that they continued to rise in 2024.

Concentrations of the three key greenhouse gases in the atmosphere (WMO
2024a) - carbon dioxide, methane, and nitrous oxide - reached record high
observed levels in 2023, the last year for which there are global consolidated
figures. Measurernents from individual locations, such as Mauna Loa and
Kennaook/Cape Grim, suggest that concentrations of the three greenhouse
gases will be higher again in 2024. The atmaospheric concentration of carbon
dioxide (CO,) has increased from around 278 ppm in 1750 to the current level
of 420 ppm, an increase of 51%. The average CL’)2 growth rate during the past
decade was 24 ppm per year. Emissions from fossil fuels have been the
largest source of human emissions since the 1950s. Global averaged
methane iCH{. } concentrations increased from 729 ppb during preindustrial
time to 1934 ppb in 2023, which represents an increase of 165%. Nitrous oxide
(szj# concentration increased from 270 ppb in 1750 to 3369 ppb in 2023,
which represents 24% increase.
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January-September 2024 was
1.5410.13°C above the pre-industrial average.

Faollowing a prolonged La Nifia, which is typically associated with a temmporary reduction in glebal temperatures, from late
2020 to the early months of 2023, a strong El Nino event boosted global temperature to record observed levels later in 2023
and through 2024 For 16 consecutive months (June 2023 to September 2024), the global mean exceeded anything
recorded before 2023 and often by a wide margin, 2023 and 2024 will be the two warmest years on record, with the latter
being on track to be the warmest, making the past 10 years, 2015 to 2024, the warmest ten years in the 175-year
observational record.
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Antarctic and Arctic sea ice extent in 2024

have both been well below average.

Antarctic sea-ice extent reached
its annual minimum of 20
million km?® on 20 February, the
second lowest extent in the
satellite record (1979-2024), the
lowest being in 2023. The annual
maximum  Antarctic  sea-ice
extent was reached around 19
September, with an extent of
172 million km? . The 2024
maximum is the second lowest
extent in the satellite record, the
lowest being in 2023,

Arctic sea-ice extent reached its
annual maximum of 15.01 million
km? on 14 March, slightly below
the long-term average (1991-
2020) of 152 million km2. On N
September, Arctic sea-ice likely
reached its annual minimum
extent of 43 million km?2. The
2024 minimum is the seventh
lowest in the satellite record.
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Glacier loss is accelerating. In

2023, glaciers lost an observed ““‘

record 1.2 meter water Thats approxirea
tirmes as much wat
equ‘valent Of |ce. there is in the DeadSea
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Ocean heat content in 2023 was
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Sea level rise is accelerating. 2X
From 2014-2023, global mean Fitamepsiian
sea level rose at a rate of 4.77 Rafti 19932002
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Below average precipitation

amounts were observed in northern and central South America, Northwest Africa as well as central
southern Africa, Morthwest and Mortheast Morth America, Southeast Europe, northern Asia snd on
Pacific Islands .

Unusually high precipitation

was recorded in the Sahel region, around the Creater Horn of Africa and parts of eastern Africa
Furthermore, some spots at the eastern coast of South America, some of the Caribbean Islands, and
some spots in Morth America received exceptional more rain than on the long-term mean. An unusual
high precipitation excess was also recorded on the Arabian Peninsula, the Indian Monsoon region as
well as westarn and central Asia. The Maritime Continent as well as northern and Central Australia
receined mare than usual rainfall totals Abnormal high precipitation totals were also recorded in Central
and southwestern Europe.
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Extreme precipitation events

‘While the departure from the annual averages provides a global distribution patem, extreme
precipitation events are usually recorded at daily-to-monthly timescales. They are associated with heawvy
rain events that might lead to floods. Some of these extreme precipitation events are depicted on the
map in the Extrermne Events section below.
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Global rivers experience driest year in
over three decades

The 2023 State of Global Water Resources report (WO, 2024b) provides a guantitative overview of the
status of various components of the global water cycle—-such as river flow, groundwater, soil moisture,
snow and ice, lakes and reservoirs. The report reveals that 2023 was the driest year for global rivers in
ower three decades, coinciding with record-high observed temperatures (Wh0, 2024c). The last five
years have seen some of the lowest percentages of areas under normal river flow conditions, with
reservoir inflows following a similar pattern, further reducing water availability for communities and
ecosystems. Despite the dominance of dryness globally, flooding in connection with extrerme
precipitation events continued to induce severs loss and damage in many places of the world. Despite
improvements in the availability and sccessibility of in-situ data shared by WHO Members, significant
gaps remain, particularly in Africa, South America, and Asis. The report underscores the potential of
satellite-based ocbservations and modeling systermns to assist countries, especially those with limited
monitaring capabilities, and large data gaps, to address these challenges and improve hydrological
data collection
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Extreme events led to extensive damage worldwide

Drouwghts, fioods, tropical cyclones, heatwaves, and cold wawves cause significant damage, loss of life, and hinder sustainable development The map below highlights same
aof the most notable events from January to September 2024, with data on impacts collected from various UN agencies. Although many areas of development are affected
by extremes, S00s 1, 2 and 10 were chosen for this summany due to the timely availability of data from UN partners.

Heatwaves
Worlgwide throughout 2024

There were numerous significant heatwaeves in 2024, Particularly affected aress included east Asia southeast Europe, the Mediterranean and Middle East, the
zouthwestern United States, southeest Asia, northern India, Central Americs, and VWest, East, and the Horn of Africa.

Wildfires in Canada &
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westamn Ureed Staies
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Drought - Americas
Drought affected rmany pars:af
the Americas sevesa drought in
Mexico and pasts of cenba
Amaerica in 20323 persistad into the
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The Faraguay Rer at Asuncon
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North Atlantic Hurricane Season
The United States and Canbbean wara badly
impacted by @ numbed of major hurcanes
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damage in Florida
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An abrarmally active monsoon brought magar
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Cold Waves & Flooding -
Afghanistan
Februchy- Moy 2024
Apnormal cold and highland snow o
it February snd early March was
fosowed by several fliocod events, the
wont of which affected Afghanistan
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Typhoon Yagi

September 2024
Tha most sspnificant tropical cyclone of
2024 to date m torms of impact was
Tyehoon ¥agl in eardy Septembar Past-
Eandfall ioodang had major impacis on
WViatnam, the Lad PDR, Thalland and
Myanmar, while significart  wind
damage ooourred in Chéna and tha
Philpgines.
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Flooding - Brazil
My 2024

Early 2024

Drouvght- Horthwestarn & Southern
Africa

Srazil rasulted In flioodng which mundsed bege parts of tha city
of Parta Alegre and many sumounding ansas. Economiks iasses of
zoveral billon US dollars wers reponad.
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e in ke 2023 and earty 2024 resultod in
sgreficant drought in nosthwestern Afrca
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daplacament, dissase outbreaks and food
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Wildfires in Chile Flooding - East Africa

Floods Impacted squatoral east Africa, with majce
hass of life i countres including Kenya and Tanzania,
and Lake Victorla reaching record high obserded
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