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Global Surface Warming ( C)
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Summer maximum temperatures for a global temperature increase
of 2.7°C by 2100 from 1850, which will be 4.7°C after 2100

30 Oct 2015 The UN estimates that
combined national emissions proposals lead
to a temperature increase by 2100 of 2.7°C

Surface warming from 1850
Daily maximum projected summer temperatures
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‘Studies have documented a large negative sensitivity of
crop yields to extreme daytime temperaturesaround 30°C*
(IPCC 2014 AR5 WG2 TS executive summary) S
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GLOBAL CLIMATE CHANGE
Vital Signs of the Planet FACTS  ARTICLES SOLUTIONS EXPLORE NASA SCIENCE MORE .
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Ice Sheets Sea Level Ocean Warming

2 7 billion metric tons per year inches since January 1993 7 zettajoules
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Carbon Dioxide

LATEST MEASUREMENT: July 2024

426 ppm

Download Data .V,

Key Takeaway:

Carbon dioxide in the atmosphere warms the planet, causing
climate change. Human activities have raised the atmosphere’s
carbon dioxide content by 50% in less than 200 years.

Carbon dioxide (COy) is an important heat-trapping gas, also known as

DIRECT MEASUREMENTS: 1958-PRESENT

Data source: NOAA, measured at the Mauna Loa Observatory
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TIME SERIES: 2002-2022 NOVEMBER

TIME SERIES: 2002-2022 SEPTEMBER
2002 Data source: Atmospheric Infrared Sounder (AIRS). 2022

Data source: Atmospheric Infrared Sounder (AIRS). Credit: NASA

Credit: NASA
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CO> Through the Seasons

A closer look at the carbon dioxide measurements at Mauna Loa
shows a series of wiggles in the data. Although total COs3 is increasing
each year, there is also a short-term cycle visible within the larger

trend.

Atmospheric CO, Is Highest in the Spring, Lowest in Autumn

CO. is highest in
Northern Hemisphere
springtime
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CO; decreases throughout
403 the growing season as
plants grow.

Atmospheric CO, in parts per million (ppm)
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ATMOSPHERIC METHANE CONCENTRATIONS SINCE 1984

Data source: Data from NOAA, measured from a global network of air sampling sites

Methane

LATEST MEASUREMENT: February 2024
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Key Takeaway: 2
T
Methane is a powerful heat-trapping gas. An estimated 60% of © 1700
today’s methane emissions are the result of human activities.
1650
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ATMOSPHERIC METHANE CONCENTRATIONS SINCE THE YEAR 1070

Data sources: Etheridge et al., 1998 and NOAA Global Monitoring Laboratory
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GLOBAL LAND-OCEAN TEMPERATURE INDEX

Data source: NASA's Goddard Institute for Space Studies (GISS). Credit: NASA/GISS

Global Temperature
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TIME SERIES: 1884 TO 2022 TIME SERIES: 1884 TO 2022
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ANNUAL SEPTEMBER MINIMUM EXTENT RATE OF CHANGE

Data source: Satellite observations. Credit: NSIDC/NASA j 1:2 2
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Arctic Sea lce Minimum
Extent

Key Takeaway:

Mitlion Square km
o

Summer Arctic sea ice extent is shrinking by 12.2% per decade
due to warmer temperatures.
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>4 years old
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Sea ice age percentage within the Arctic Ocean for the week of 11-18 March
1985-2022. Credit: NOAA



TIME SERIES: 1979-2022
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Credit: NASA Scientific Visua

TIME SERIES: 1979-2022
Data source: Satellite observations
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ANTARCTICA MASS VARIATION SINCE 2002 RATE OF CHANGE

Data source: Ice mass measurement by NASA's GRACE satellites. \l/ 'I 39
Gap represents time between missions. - )
Credit: NASA illion metric tons per

year since 2002

Ice Sheets 0
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Key Takeaway: S 1000

Antarctica is losing ice mass (melting) at an average rate of i oy
about 150 billion tons per year, and Greenland is losing about B
]

270 billion tons per year, adding to sea level rise. 32000
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GREENLAND MASS VARIATION SINCE 2002 RATE OF CHANGE

Data source: Ice mass measurement by NASA's GRACE satellites. \l/ 267

Gap represents time between missions. - b
Credit: NASA illion me n_c ons per
year since 2002
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SATELLITE DATA: 1993-PRESENT RISE SINCE 1993

Data source: Satellite sea level observations. /]\ 1 O'I 9
-

Credit: NASA's Goddard Space Flight Center %o
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Key Takeaway:
Global sea levels are rising as a result of human-caused global 0
warming, with recent rates being unprecedented over the past
2,500-plus years. 1995 2000 2005 2010 2015 2020

YEAR



SOURCE DATA: 1900-2018

Data source: Frederikse et al. (2020)

Credit: NASA's Goddard Space Flight Center/PO.DAAC
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OCEAN HEAT CONTENT CHANGES SINCE 1955 (NOAA)

.
Ocea n Wa rm In Data source: Observations from various ocean measurement devices, including conductivity-
temperature-depth instruments (CTDs), Argo profiling floats, and eXpendable

BathyThermographs (XBTs). Credit: NOAA/NCEI World Ocean Database

LATEST MEASUREMENT: December 2023
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Key Takeaway:
About ninety percent of global warming is occurring in the s
ocean.
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OCEAN HEAT CONTENT CHANGES SINCE 1992 (NASA)

Data source: Observations from satellites and various ocean measurement devices, including
conductivity-temperature-depth instruments (CTDs), Argo profiling floats, eXpendable
BathyThermographs (XBTs), instrumented mooring arrays, and ice-tethered profilers (ITPs).
Credit: NASA ECCO
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Modern Instrumental Data
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For millennia, atmospheric carbon dioxide had never been above this line
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Temperature vs Solar Activity

1363 :
Solar Irradiance Temperature
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CLIMATE CHANGE
IS CAUSED BY TWO THINGS:
HUMAN ACTIVITY p

mes

The New York Ti




_ I——— . I — |
Global fossil fuel consumption

Measured in terawatt-hours* of primary energy? consumption.

120,000 TWh
Gas
100,000 TWh
80,000 TWh
Oil
60,000 TWh
40,000 TWh
20,000 TWh Kioal
0TWh T
1800 1850 1900 1950 2000 2022
Data source: Energy Institute - Statistical Review of World Energy (2023); Smil (2017) OurWorldInData.org/fossil-fuels | CC BY

1. Watt-hour: A watt-hour is the energy delivered by one watt of power for one hour. Since one watt is equivalent to one Joule per second, a
watt-hour is equivalent to 3600 Joules of energy. Metric prefixes are used for multiples of the unit, usually: - kilowatt-hours (kWh), or a thousand
watt-hours. - Megawatt-hours (MWh), or a million watt-hours. - Gigawatt-hours (GWh), or a billion watt-hours. - Terawatt-hours (TWh), or a trillion

watt-hours.
2. Primary energy: Primary energy is the energy available as resources - such as the fuels burnt in power plants - before it has been transformed.

This relates to the coal before it has been burned, the uranium, or the barrels of oil. Primary energy includes energy that the end user needs, in the
form of electricity, transport and heating, plus inefficiencies and energy that is lost when raw resources are transformed into a usable form. You can

read more on the different ways of measuring energy in our article.
Y . BY Network Poland




zmiana $redniej
temperatury
na Ziemi (°C)

CHRZEST POLSKI
(966 1.)

Zrédto: Popkiewicz M., Kardas A., Malinowski S., Nouke o klimacie, Warszawa 2018.
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Pokrywa lodowa _—
Grenlandii - »I/": 3\. -—
przyspieszenie topnienia

; -Zmniejszenie
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Lasy borealne -
zmiany zwiazane z
pozaramii
szkodanikami

Cyrkulacja termohalinowa
na Atlantyku spowalnia od

Amazonski las
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susze
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RAISING THE ALARM

Evidence that tipping points
are under way has mounted /
in the past decade. Domino /
effects have also been /
proposed. 4 Antarktydy rozpuszcza sie
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Pokrywa lodowa zachodniej

‘\\\

s \4-,3’ A L 6d na Morzu Arktycznym §

Rozpuszczanie
wiecznej
zmarzliny

Rafy koralowe -
wymieranie na duza
skale

Basen Wilkes'a we
wschodniej Antarktydzie -
zanik pokrywy lodowej

SOURCE: T.M.LENTON ET AL.
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Liczbadni upalnychztemp. max.>30aC

1951-1990
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Mapa intensywnosci powierzchniowe;j
miejskie] wyspy ciepta

WARSZAWA

Kosmiczna

\P) LS A - el 18.04.2022 r.
‘ . ' X \)O?’ALCOA?
Polska Agencja \ & 5 @
[DAYE
gé’ X

Network Poland



T =

Mapa intensywnosci powierzchniowej miejskiej wyspy ciepta
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