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Increased greenhouse effect
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The atmospheric concentrations of carbon dioxide, methane,
and nitrous oxide have increased to levels unprecedented in at
least the last 800,000 years.
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Global temperature change
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Global distribution of temperature changes

(b) Observed change in average surface temperature 1901-2012
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Figure SPM.1 Trend (°C over period)
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Global warming

2014 _update_robinson_composite.mp4


2014_update_robinson_composite.mp4

Global temperature change (1850-2016)
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Global distribution of precipitation changes

Observed change in precipitation over land
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Warming of the entire climate system
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Warming of the climate system is unequivocal, and since the 1950s, many of the ubsewed
changes are unprecedented over decades to millennia. The atmosphere and ocean have warmed,
the amounts of snow and ice have diminished, sea level has risen, and the concentrations of
greenhouse gases have increased (see Figures SPM.1, SPM.2, SPM.3 and SPM.4). {2.2, 2.4, 3.2,
3.7,42-47,52,53, 55-56,6.2,13.2}
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Decline of Arctic sea ice
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Warming of the ocean
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The oceans absorb most of the energy
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Greenland and Antarctica melting yields sea level rise
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1.7 [1.5 to1.9] mm/yr 1901 — 2010
2.0 [1.7 to 2.3] mm/yr 1971 — 2010
3.2 [2.8 to 3.6] mm/yr 1993 — 2010

Observed contributions explain observed GMSLR 1993-2010

Data from Table 13.1
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From emissions to climate change
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Energy balance and greenhouse effect
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Total radiative forcing is positive, and has led to an uptake of energy by the climate system. The
largest contribution to total radiative forcing is caused by the increase in the atmospheric
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From emissions to climate change
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Figure 10.1. Several steps from emissions to climate response contribute to the overall uncertainty of a climate model projection. These uncertainties can be quantified
through a combined effort of observation, process understanding. a hierarchy of climate models, and ensemble simulations. In a comprehensive climate model, physical and
chemical representations of processes permit a consistent quantification of uncertainty. Note that the uncertainty associated with the future emission path is of an entirely dif-
ferent nature and not addressed in Chapter 10. Bottom row adapted from Figure 10.26, A1B scenario, for illustration only.
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Simulated vs observed global temperature
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Simulated vs observed global temperature
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Natural vs human-induced forcings
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Natural vs human-induced forcings
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Natural vs human-induced forcings
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Natural vs human-induced forcings
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Simulated future global temperature change
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Simulated change in surface temperature, RCP8.5
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Simulated change in surface temperature, RCP6.0
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Simulated change in surface temperature, RCP4.5
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Simulated change in surface temperature, RCP2.6
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Simulated change in precipitation, RCP8.5

%, 2080-99 vs 1961-1990
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Increase: Mostly in the tropics and at mid/high latitudes
Decrease: Mostly in the sub-tropics (pushing sub-tropics towards mid latitides
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Simulated change in precipitation, RCP6.0
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Simulated change in precipitation, RCP4.5
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Simulated change in precipitation, RCP2.6

%, 2080-99 vs 1961-1990
DJF JIA

Courtesy of OH Ottera



SREX: Temperature extremes
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SREX: Temperature extremes

Strong regional variations
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SREX: Temperature extremes
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A1B, A2: A (late 20™-century) 1-in-20 year hottest day is likely to become a 1-
INn-2 year event by the end of the 21st century in most regions, except in the

high latitudes of the Northern Hemisphere, where it is likely to become a 1-in-5
year event

B1: likely to become a 1-in-5 year event (1-in-10 in NH high latitudes)



SREX: Precipitation extremes
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SREX: Precipitation extremes
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A1B and A2 A (late 20t-century) 1-in-20 year annual maximum daily
precipitation amount is likely to become a 1-in-5to 1-in-15 year event by the
end of the 21st century in many regions, and in most regions the higher
emissions scenarios lead to a stronger projected decrease in return period



Climate models with anthropogenic and natural

climate forcings
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Human influence has been detected in warming of the atmosphere and the ocean, in changes in
the global water cycle, in reductions in snow and ice, in global mean sea level rise, and in changes
in some climate extremes (Figure SPM.6 and Table SPM.1). This evidence for human influence
has grown since AR4. It is extremely likely that human influence has been the dominant cause of
the observed warming since the mid-20th century. {10.3-10.6, 10.9}
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The oceans absorb most of the energy
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Future changes
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Future changes

(a) Global average surface temperature change
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RCP 2.6 RCP 8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
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