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NASA, NOAA to Anhnounce
2024 Global Temperatures,
Climate Conditions
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warmer or cooler  compared to the baseline

Climate researchers from NASA and NOAA (National Oceanic and Atmospheric Administration)
will release their annual assessments of global temperatures and discuss the major climate
trends of 2024 during a media briefing at 12 p.m. EST Friday, Jan. 10.

NASA will share the briefing on the agency’s website at: https://www.nasa.gov/live.



Preliminary estimate of the global mean temperature anomaly for 2024 - WMO
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Antarctic and Arctic sea ice extent in 2024

20

million km?

million km?

have both been well below average.

Antarctic sea-ice extent reached
its annual minimum of 20
million kmZ on 20 February, the
second lowest extent in the
satellite record (1979-2024), the
lowest being in 2023. The annual
maximum  Antarctic  sea-ice
a0 extent was reached around 19
September, with an extent of
172 million km2 . The 2024
maximum is the second lowest
extent in the satellite record, the
lowest being in 2023.

2024 extent
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Arctic sea-ice extent reached its
annual maximum of 15.01 million
km? on 14 March, slightly below
e the long-term average (1991-
2020) of 15.2 million km2. On T
September, Arctic sea-ice likely
reached its annual minimum
extent of 4.3 million kmZ2. 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
equivalent of ice.

LLLL

That's approximately 5
times as much water as
thereis in the Dead Sea.

For the hydrological year 2022/2023 data from a set of reference glaciers monitored by the World
Glacier Monitoring Service (WGMS) indicate a global annual mass balance of -1.2 m of water
equivalent. This is nominally the largest loss of ice on record (1950-2023), driven by an extremely
negative balance in both western North America and Europe. The glacier mass loss in 2022/2023
corresponds to a volume of water discharged by the Amazon River in about one month, or
approximately 5 times as much water as there is in the Dead Sea. In Switzerland, glaciers have lost
about 10% of their remaining volume in 2021/2022 and 2022/2023.



1, About 90% of the energy that has accumulated in the Earth system is stored in the ocean.
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Ocean heat content in 2023 was
the highest on record.

Preliminary data show 2024 has
continued at comparable levels.

18X

The ocean absorbed
around 3.1 million
TWh of heat in 2023,
18x the world's total
energy consumption.

It is expected that ocean warming will continue — a change that is irreversible on centennial to
millennial timescales. Ocean heat content in 2023 was the highest annual value on record, exceeding
the 2022 value by 13 = 9 ZJ. Preliminary data from the early months of 2024 indicate that ocean heat
content this year has continued at levels comparable to those seen in 2023. Ocean warming rates
show a particularly strong increase in the past two decades. The rate of ocean warming for the 0-2 000
m layer was 0.7 £ 0.1 W m-2 from 1971 to 2023 on average, but 1.0 + 0.1 W m-2 from 2005 to 2023. This
rate corresponds to an average absorption of approximately 3.1 million terawatt-hours (TWh) of heat
each year from 2005-2023, more than 18 times the world's energy consumption in 2023.

S Aswater warms, it expands. This thermal expansion, combined with the melting of
IO\ glaciers and ice sheets, contribute to sea level rise.
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Sea level rise is accelerating. 2X
From 2014-2023, global mean
sea level rose at a rate of 4.77
mm per year.

The long-term rate of sea-level rise has more than doubled since the start of the satellite
record, increasing from 2.13 mm yr-1 between 1993 and 2002 to 4.77 mm yr-1 between 2014 and
2023, This reflects continued ocean warming and thermal expansicn, as well as the melting of
glaciers and ice sheets. 2023 set a new observational record for annual global mean sea level
with a rapid rise probably driven largely by El Nifo. Preliminary 2024 data shows that the global
mean sea level has fallen back to levels consistent with the rising trend from 2014 to 2022,
following the declining El Nifio in the first half of 2024. This will be reported on in the annual
State of the Global Climate 2024 report to be produced around March 2025.

That's more than
double the rate
from 1993-2002

(213 mm/yr).



Below average precipitation

amounts were observed in northern and central South America, Northwest Africa as well as central
southern Africa, Northwest and Northeast North America, Southeast Europe, northern Asia and on
Pacific Islands .

Unusually high precipitation

was recorded in the Sahel region, around the Greater 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 North 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 western and central Asia. The Maritime Continent as well as northern and Central Australia
received more than usual rainfall totals. Abnormal high precipitation totals were also recorded in Central
and southwestern Europe.

Very dry Dry Wet Very wet
<10% <20% >80% >90%

Figure 7. Precipitation worldwide from 024, relative to precipitation totals from
7 H

Extreme precipitation events

While the departure from the annual averages provides a global distribution pattern, extreme
precipitation events are usually recorded at daily-to-maonthly timescales. They are associated with heavy
rain events that might lead to floods. Some of these extreme precipitation events are depicted on the
map in the Extreme Events section below.

Global rivers experience driest year in
over three decades

The 2023 State of Global Water Resources report (WMO, 2024b) provides a quantitative 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
over three decades, coinciding with record-high observed temperatures (WMO, 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 extreme
precipitation events continued to induce severe loss and damage in many places of the world. Despite
improvements in the availability and accessibility of in-situ data shared by WMO Members, significant
gaps remain, particularly in Africa, South America, and Asia. The report underscores the potential of
satellite-based observations and modeling systems to assist countries, especially those with limited
monitoring capabilities, and large data gaps, to address these challenges and improve hydrelogical
data collection.
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Figure 8: River River discharge condition distribution from 1991-2023.
Note: 7% of the area has no data. Source: WMO, 2024 (in press)



Droughts, floods, tropical cyclones, heatwaves, and cold waves cause significant damage, loss of life, and hinder sustainable development. The map below highlights some
of 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, SDGs 1, 2 and 10 were chosen for this summary due to the timely availability of data from UN partners.

There were numerous significant heatwaves in 2024, Particularly affected areas included east Asia, southeast Europe, the Mediterranean and Middle East, the

Heatwaves
Worldwide throughout 2024

southwestern United States, southeast Asia, northern India, Central America, and West, East, and the Horn of Africa.

Cold Waves & Flooding -
Afghanistan
February-May 2024
Abnormal cold and highland snow in

Wildfires in Canada &
Western USA
It was a very active wildfire seascn
in Canada, where the area burned
was second only to 2023, and the
western United States

45,000 displaced in Canada
240,000 displaced in USA

Drought - Americas
Drought affected many parts of
the Americas; severe drought in
Mexico and parts of central
America in 2023 persisted into the
early months of 2024, while there
was also significant drought in
much of interior South America.
The Paraguay River at Asuncion
reached record low observed
levels in September, as did a
number of rivers in the Amazon
basin.

In  Mexico, a 20-40%
reduction in corn
production was estimated
directly due to drought

Wildfires in Chile

2-3 February 2024
A fire around the city of Vina del
Mar on 2-3 February resulted in
aver 14,000 properties affected,
amongst the worst losses in a
global wildfire this century.

>130 deaths
40,000 affected
E >3000 displaced

North Atlantic Hurricane Season

late February and early March was
followed by several flood events, the
worst of which affected Afghanistan

The United States and Caribbean were badly
impacted by a number of major hurricanes
in 2024. Beryl in July was the earliest Atlantic
category 5 storm on record and affected
several Caribbean countries, particularly
Grenada and St. Vincent and the Grenadines.
Helene in September led to catastrophic
flooding in the interior southeast of the
United States along with causing major
damage at landfall, while Milton in October

Europe Floods
September-October 2024
Extreme rainfall impacted a large
area of central Europe in mid-
September. 5-day rainfall totals
exceeding 400 mm occurred in
northern Austria, eastern Czechia and
southwestern Poland, far above
previous records at many locations. In
Spain, more than 150 casualties were
reported as a result of flash flooding.

between 10 and 17 May.

Several hundred deaths reported

Up to 474,224 ha of land flooded

E 115,000 displaced

caused major storm surge, wind and flood
damage in Florida.

- Flooding - Sahel
September 2024

Chad, Mali, Niger and Nigeria.

mﬂ6‘473 people affected

refugees affected
Mali = 26,000 displaced
Nigeria ~ 366,000 displaced

In Mali, 113,619 ha of cropland flooded.
In Nigeria, 204,803 ha affected.

Chad = 1 million displaced & 40,000

Flooding - Brazil
May 2024
Persistent heavy rainfall in Rio Grande do Sul state of southern
Brazil resulted in flooding which inundated large parts of the city
of Parto Alegre and many surrounding areas. Economic losses of
several billion US dollars were reported.

=180 deaths
2.3 million affected

Impacts on starage and transport had negative effects on
rice commercialization. Artisanal fishing activities along
the Patos Lagoon, were particularly affected.

E 630,000 displaced

An abnormally active monsoon brought major
flooding to many parts of the Sahel, including

Cameroon = 50,000 refugees affected

Drought- Northwestern & Southern
Africa
Early 2024

Dry conditions in what is usually the wet
season in late 2023 and early 2024 resulted in
significant drought in northwestern Africa
and many parts of interior southern Africa.
Combined with conflict, this led to a surge in
displacement, disease outbreaks and food
shortages

In Zambia, cereal production is

estimated to have fallen by 42 % in

2024 compared to the previous five-
year average.

Typhoon Yagi
September 2024
The most significant tropical cyclone of
2024 to date in terms of impact was
Typhoon Yagi in early September. Post-
landfall floeding had major impacts on
Vietnam, the Lac PDR, Thailand and

Myanmar, while significant  wind
damage occurred in China and the
Philippines.

= X
233 deaths in Vietnam

In Myanmar, resulting floods and
landslides damaged agricultural
lands and road networks,
disrupting the food value chain.

>1,580,000 displaced

Flooding - East Africa
March-May 2024
Floods impacted equaterial east Africa, with major
loss of life in countries including Kenya and Tanzania,
and Lake Victoria reaching record high observed
levels.

=11,000 livestock deaths
cropland destroyed in Kenya.
% 3.4 million people facing severe acute food
insecurity in Somalia.

Intensified severe acute food insecurity = 15.8
million people in Ethiopia.

500,000 displaced across

Somalia, Burundi, Tanzania and

Kenya.

=25000 ha of

State of the Climate | Extreme Events

Food Security
Input provided by FAO

The compounded effect of shocks, such as
intensifying conflict, El Nifo-induced drought
and high domestic food prices drove worsening
food crises in 18 countries by mid-2024. In
Nigeria, Sudan, Myanmar, Ethiopia, Zimbabwe,
Malawi, Chad and Yemen all had at least 1
million more people facing high levels of acute
food insecurity than during the 2023 peak.
Global hunger levels rose sharply from 2019 to
2021 and persisted at the same level in 2023.
Africa  had the highest prevalence of
undernourishment (PoU) in 2023 (20.4%), with
even higher levels (about 30%) along middle
and eastern Africa.

The reduced cereal harvest across the globe is
the result of a widespread EINifo linked
drought that caused crop failures, steep
declines in yields and reductions in harvested
areas.

Migration & Displacement
Joint input by IOM, UNHCR & IDMC

Extreme weather events in the first half of 2024,
including flooding, droughts, cyclones, typhoons,
and hurricanes have led to new, onward and
protracted displacement of significant numbers of

people

in diverse places across the globe.

Alongside the destruction of homes, critical
infrastructure, forests, farmland and biodiversity
loss, such extreme weather events undermine
resilience and pose significant protection risks to
people on the move and those already living in
displacement - who are often excluded from
national preparedness and response plans.



Monthly Average Mauna Loa CO,

December 2024:

December 2023:

Recent Monthly Mean CO; at Mauna Loa Observatory
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2024 on track to be warmest year and first year above 1.5°C

Annual global temperature anomalies relative to pre-industrial (1850-1900)

Data: ERA5 (1940-2024) « Credit: C3S/ECMWF
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* Provisional estimate for 2024 based on 10 months (January to October)
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@ Monthly global surface air temperature anomalies
Data source: ERA5 « Reference period: pre-industrial (1850-1900) « Credit: C3S/ECMWF
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Earth's Energy Imbalance

Data from NASA CERES, 12-month moving average
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(d) Thei mcrease in effective radiative forcing (ERF) since the late 19th century is driven predomlnantly by
warmmg GHGs and cooling aerosol. ERF is changing at a faster rate since the 1970s -

2 —| Methane (CH,)

Carbon dioxide (CO,)

Nitrous oxide (N,O)

Halogenated gases Volcanic
Tropospheric Aerosol

Total

https Il'www.ipcc.ch/
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Earth's clouds are shrinking, boosting global warming

Narrowing storm bands may be a surprising and dangerous new feedback of climate change

19DEC 2024 + 9:00 AMET - BY PAUL VOOSEN




A CERES Planetary Albedo Anomaly 2023

@ | RESEARCH ARTICLE | GLOBAL WARMING f X in & & 0 =

Recent global temperature surge intensified by record-

low planetary albedo 3.5
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B Contributions to Global-Mean Temperature Anomaly 2023

Total A
+1.48K = 0.06K

Arctic (>55N)
+0.009K = 0.002K

SolarCycle | [N
+0.027K + 0.005K :
2001-22 mean

Planetary Albedo | [+1.01K=0.06K| A -

Northern Mid-Lat (23N-55N)
+0.119K + 0.022K

+0.22K + 0.04K
El-Nifio Onset
+0.07K £ 0.04K Tropics (23S-23N)
) +0.083K + 0.016K
Residual

integrated with energy balance model

Southern Mid-Lat (235-55S)
+0.020K + 0.004K

Antarctic (>55S)

+0.021K = 0.004K

+1.16K+ 0.09K

SW radiation anomalies since Dec-2020

1850-1900 pre—industrial level N
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https://essd.copernicus.org/preprints/essd-2024-519
http://www.globalcarbonproject.org/carbonbudget/

crosar(canson Global carbon budget

Carbon emissions are partitioned among the atmosphere and carbon sinks on land and in the ocean
The “imbalance” between total emissions and total sinks is an active area of research

Balance of sources and sinks

40 Gt |

Fossil carbon
Includes carbonation sink

0 Land-use change
Ocean sink
-10 -
Land sink
/
Total estimated sources do
-30 = not match total estimated Atmosphere

sinks. This imbalance is an
-40 | active area of research.
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@®Global Carbon Project

Source: Friedlingstein et al 2024: Global Carbon Project 2024
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THE LANCET

The 2024 report of the Lancet Countdown on health
and climate change: Facing record-breaking threats

from delayed action
I

“Following decades of delays in limate change action, avoiding the
most severe health impacts of climate change now requires aligned,
structural, and sustained changes across most human systems,
including energy, transportation, agriculture, food, and health care.”

comon
i

A w by The Lancet

Health-Threatening High Temperatures

Annual deaths of adults over 65 years of ave attributable to health-threatening high temperatures
attributable to human-induced climate change compared to counterfactual without human-induced
climate change

@ Heat-related mortality @ Mortality expected if temperatures hadn't changed

% change in heat-related mortality of adults over 65 since the 1990s

180 167% estimated /_\
increase

160
140
In 2023, heat-related deaths of people over 65 years of
age reached the highest level recorded, 167% higher
156 than in 1990-99
100 This is more than twice the increase that would have
been expected without temperature change
80
L]
60
40 65% increase
expected with no
temperature change
20
0
-20
-40
1990 1995 2000 2005 2010 2015 2020 2025

LANCET COUNTOOWN:
TRACKING PROGRESS
ON HEALTH AND.
INATE CHANBE

Please reference the 2024 Report of the Lancet Countdown if using this data «
For a full description of the indicator, see the 2024 report of the Lancet Countdown at lancetcountdown.org



Climate Suitability for the Transmission of Dengue
Percent change in the basic reproduction number (Rg) of dengue by Aedes aegyptiand Aedes albopictus mosquitoes,
compared to 1951-1960 average

Ry is an indication of a pathogen's contagiousness and transmissibility

@ Aedes aegypti @ Aedes albopictus

Aedes aegypti Aedes albopictus
80%
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And the global transmission risk of dengue by Aedes
10% albopictus and Aedes aegypti is also increasing, fuelling
. the growing incidence of dengue globally.
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Please reference the 2024 Report of the Lancet Countdown if using this data «
Fora full description of the indicator, see the 2024 report of the Lancet Countdown at lancetcountdown.org




Figure ES.3 Global GHG emissions under different scenarios and the emissions gap in 2030 and 2035 24 OCTOBER 2024:|/RERORT

Emissions Gap Report 2024
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Figure ES.4 Projections of global warming under the pledge-based scenarios assessed

Peak warming over the twenty-first century (°C) relative to pre-industrial levels
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Emissions Gap Report 2024

Authors: UNEP
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Table ES.1 Total, per capita and historical emissions of selected countries and regions

Total GHG Change in total Per capita GHG Historical CO-
emissions in GHG emissions, emissions in emissions,
2023 2022-2023 2023 1850-2022
N )
China 16,000 (30) +5.2 300 (12)
United States of America 5,970 (11) -1.4 18 527 (20)
India 4,140 (8) +6.1 2.9 83 (3)
European Union (27 countries) 3,230 (6) -7.5 7.3 301 (12)
Russian Federation 2,660 (5) +2 19 180 (7)
Brazil 1,300 (2) +0.1 6.0 119 (5)
African Union (55 countries) 3,190 (6) +0.7 2.2 174 (7)
Least developed countries (45 countries) 1,720 (3) +1.2 1.5 114 (4)
G20 (excl. African Union) 40,900 (77) +1.8 8.3 1,990 (77)

Note: Emissions are calculated on a territorial basis. LULUCF CO, emissions are excluded from current and per capita GHG emissions but
are included in historical CO2 emissions based on the bookkeeping approach. Some countries in the African Union are also least developed
countries.
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Jaka czesé Polakéw twierdzi, ze...

Stan, w jakim znalazta sig

Ziemia jest powazny i wymaga

natychmiastowych dziatan

. 2024
O 2022

Za technologiami ekologicznymi
(np. samochody elektryczne,
panele stoneczne, wiatraki) stoi
interes wielkich koncernéw...

41%

+8%

Q12: Ponizej zobaczysz inne stwierdzenia,
ktore inne osoby wypowiedziaty na temat
srodowiska naturalnego. Na ile zgadzasz sie
= kazdym z nich?

Top 2 boxes - Zdecydowanie sie zgadzam

i racze] si zgadzarn

63%

-6%

Wprowadzenie przez rzqdy
ograniczen, ktére dotknq nas
wszystkich, jest konieczne dla
ztagodzenia skutkéw zmiany

klimatu.

46%

Przeczytaj artykut
Zuzanny Szybisty °

o rolniczych protestach
i Zielonym tadzie
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Budujemy psychiczny pancerz

Mniej emocji, wiecej
bezradnosci. Szczegdlnie
wséréd najmiodszych
Polakow.

Woatek dobrostanu psychicznego i depresiji klima-
tycznej towarzyszy ,Ziermnianom” od poczqtku ich
piecioletniej historii. Od 2019 roku monitorujemy
takze postawy pozwalajqce lepiej zrozumied emo-

cje Polakéw wobec kryzysu klimatycznego.

Jaki obraz wytania sie w tym roku? Céz, wigkszosé
postaw, ktére mogtyby stanowi¢ podglebie zmia-
ny postaw i dziatan, wyraznie stabnie. Budujemy
pomatu psychiczny pancerz, ktéry pozwoli nam

jakos przetrwac te katastrofe.

W obszarze postaw zwiqzanych z katastrofq kli-
matyczng ponownie uwage przyciqgajq najmtod-
si badani. Ta grupa wyraznie rzadziej zgadza sie
z wiekszosciq prezentowanych twierdzeri. Wyjqt-
kiern sq dwa wskazania: ,niewiele moge zrobi¢, za
mate znacze..." oraz ,jest juz za pdzno, aby za-
pobiec katastrofie klimatycznej”. Wyniki tegorocz-
nego badania ,Ziemianie Atakujq” wydajq sig byc
ostatecznym gwozdziem do trumny popularnej
przed pieciu laty idei, ze mtodzi wezmg sprawy

w swoje rece i uratujq swiat.

Stoimy na krawedzi katastrofy ekologiczne;j?

CEECIRCEE™ ICEE 2.

P v W

59% (-14) To prawda i nie ma juz czasu na dyskusje, zacznijmy wreszcie dziatag.

43% (-12) Nie wiem, co z tym zrobi¢, a co$ przeciez trzeba!

W obliczu wartke ptynqcego
strumienia ztych informacii,
obawy przed przysztosciq
stajq sie paralizujace, co
skutkuje rezygnacjq

z aktywnego dziatania.

Grazyna Pol,
Kierowniczka Dziatu Badan
i Analiz, Narodowe Centrum

Kultury

51% (-11)  Ja sobie z tym peradze, martwig sie tylko o przysziosc dzieci i przysztych pokolen.

44% (-8) Wszystko da sie naprawic.

51% (-8) Martwi mnie to, jak zmieni si¢ przez to moje zycie.

27% (-6) Niewiele moge zrobi¢ wobec takiej perspektywy, za mato znacze,

20% (-1) Ta sytuacja jest zbyt przyttaczajqca, zeby o niej mysleé.

zeby mieé na to jakikolwiek wptyw.

16% (+3)  Jest juz za péino, aby zapobiec katastrofie klimatycznej.

13% (+2) To inni sq za to odpowiedzialni, nie zamierzam nic z tym robié.

16% (+1) Nie wierze, to wydumany problem, ktéry nas nie dotknie.

2024

2019

swiadomose

uczucia

gotowoid

w3 |

do dzialania

Q153: Cbecnie coraz
czesdciej mozna ustyszec
Ze stoimy na krawedzi
katastrofy ekologiczne).
Ludzie wyrazajq wobec
niej rézne postawy, ktére
przedstawiarny ponizej.
Spojrz na nie | zaznacz,
na ile sam(a) zgadzasz
sie z kazdq z nich. (1-5)
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