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Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

(a) Change in global surface temperature (decadal average) (b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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TEXDEFEEZEL, TOERFTRAB[1][2],

1.1 IPCC ARG Figure SPM.1

Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1200

{a) Change in global surface temperature ({decadal average) (b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Figure SPM.1 | History of global temperature change and causes of recent warming

Panel (a) Changes in global surface temperature reconstructed from paleodimate archives (solid grey line, years 1-2000) and from direct
observations (solid black line, 1850-2020), both relative to 1850-1900 and decadally averaged. The vertical bar on the left shows the estimated temperature
(very likely range) during the warmest multi-century period in at least the last 100,000 years, which occurred around 6500 years ago during the current interglacial
period (Holocene), The Last Interglacial, around 125,000 years ago, is the next most recent candidate for a period of higher temperture, These past warm periods
were caused by slow (multi-millennial) orbital variations, The grey shading with white diaganal lines shows the very ifkely ranges for the temperature reconstructions.,
Panel (b) Changes in global surface temperature over the past 170 years (bladk ling) relative to 18501900 and annually averaged, compared to
Coupled Model Intercomparison Project Phase & (CMIPG) dimate model simulations (see Box 5PM.1) of the temperature response to both human and natural
drivers (brown) and to only natural drivers (solar and volcanic activity, green). Solid coloured lines show the multi-model average, and coloured shades show the
very likely range of simulations. (See Figure SPM. 2 for the assessed contributions to warming).

{2.3.1; Cross-Chapter Box 2.3; 3.3, T5.2. 2 Cross-5ection Box T5.1, Figure 13}



1.2 IPCC AR6 SPM A.2

Figure SPM.1 | History of global temperature change and causes of recent warming

Panel (a) Changes in global surface temperature reconstructed from paleocimate archives (solid grey line, years 1-2000) and from direct
observations (solid black line, 18502020}, both relative to 1850-1900 and decadally averaged. The vertical bar on the left shows the estimated temperature
(very (fkely range) during the warmest multi-century period in at least the last 100,000 years, which occurred around 6500 years ago during the cument interglacial
period (Holocene), The Last Interglacial, around 125,000 years ago, Is the next most recent candidate for a period of higher tem perature, These past warm periods
were caused by slow (multi-millennial) orbital variations. The grey shading with white diagonal lines shows the very (kely nges for the temperature reconstructions,
Panel (b) Changes in global surface temperature over the past 170 years (black line) relative to 1850—1900 and annually averaged, compared to
Coupled Model Intercomparison Project Phase 6 (CMIPB) dimate model simulations (see Box 5PM.1) of the temperature response to both human and natural
drivers (brown) and to only natural drivers (solar and volcanic activity, green). Solid coloured lines show the multi-model average, and coloured shades show the
very flkely range of simulations. (See Figure SPM. 2 for the assessed contributions to warming].

{2.3.1; Cross-Chapter Box 2.3; 3.3; T5.2. 2, Cross-Section Box T5.1, Figure 1a}

A2 The scale of recent changes across the climate system as a whole — and the present state of many aspects of
the climate system — are unprecedented over many centuries to many thousands of years.
{2.2, 2.3, Cross-Chapter Box 2.1, 5.1} (Figure SPM.1)

A2.1 In 2019, atmospheric CO, concentrations were higher than at any time in at least 2 million years (high confidence), and
concentrations of CH, and N,0 were higher than at any time in at least 800,000 years (very high confidence). Since 1750,
increases in CO, (47%) and CH, (156%) concentrations far exceed — and increases in N,0 (23%) are similar to — the natural
multi-millennial changes between glacial and interglacial periods over at least the past 800,000 years (very high confidence).
{2.2,5.1,15.2.2}

A2.2  Global surface temperature has increased faster since 1970 than in any other 50-year period over at least the last 2000
years (high confidence). Temperatures during the most recent decade (2011-2020) exceed those of the most recent
multi-century warm period, around 6500 years ago™ [0.2°C to 1°C relative to 1850—1900] (medium confidence). Prior
to that, the next most recent warm period was about 125,000 years ago, when the multi-century temperature [0.5°C to
1.5°C relative to 1850—1900] overlaps the observations of the most recent decade (medium confidence).

{2.3, Cross-Chapter Box 2.1, Cross-Section Box TS.1} (Figure SPM.1)

A23 In 2011-2020, annual average Arctic sea ice area reached its lowest level since at least 1850 (high confidence). Late
summer Arctic sea ice area was smaller than at any time in at least the past 1000 years (medium confidence). The global
nature of glacier retreat since the 1950s, with almost all of the world's glaciers retreating synchronously, is unprecedented
in at least the last 2000 years (medium confidence).

{2.3,75.2.5}

A2.4  Global mean sea level has risen faster since 1900 than over any preceding century in at least the last 3000 years (high
confidence). The global ocean has warmed faster over the past century than since the end of the last deglacial transition
(around 11,000 years ago) (medium confidence). A long-term increase in surface open ocean pH occurred over the past
50 million years (high confidence). However, surface open ocean pH as low as recent decades is unusual in the last
2 million years (medium confidence).
{2.3,75.2.4, Box TS.4}
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