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What has changed?



Fig. SPM.1b

Temperature Difference 1901 to 2012 based on trend (°C)
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Trend (°C over period)

arming of the climate system is unequivocal, [..]




0.6 F —— MLOST

HadCRUT4 —— GISS “Hiatus”

o o

N A4

'l"'lll'
—*

s
(&)
LA L
>

o
N
1
-
T .
S—

Temperature anomaly (°C)
=)
~

N\

the 2003- 2012 period is 0.78 [0.72 to 085] C, based on single
longest dataset

€ 1998-2012, a so called hiatus period, when the rate of warming is 0.05

C/decade.
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cmperature

(aource: Columbia University/NASA 0-2000 m Global Ocean Heat Content
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MNOAANESDIS/NODC Ocean Climate Laboratory
Updated from Levitus et al. 2012

1960 1970 1980 1990 2000 2010 2020

*» Recent observations confirm the warming trend

continues!
s 2015 is above pre-industrial level!

*» More than 90% of the energy stored in the ocean!



Contribution of Climate Change to Sea Level Rise in China

150
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China Coastal Averaged Sea-Level Change

The rate of sea level rise since the mid-19th century has been larger than

the mean rate during the previous two millennia (high confidence).
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Multiple Lines of Evidence for Climate Change :

» Warming atr
sea level rising ,

atmosphere & ocean, snow and ice melting, and
, all reflect consistent warming trend.

Temperature
anoemaly (°C)

anomaly (10%J)

Spechichumidly  Ocean heat content
anomaly (gg)

Mass bdance (10GT) Extent anomaly (10"
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GPCC 1951-

2010

=100 =80 =25 =10 =& =286 0 2.5
Trend (mm yr' per decade)
Regional differences are obvious in precipitation changes, but long
term observations are incomplete in many regions, especially at

centeninal time scale
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Why has it changed?
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1000 years before the present (Liithi et al., 2008, NOAA)

The atmospheric concentrations of carbon dioxide,
methane, and nitrous oxide have increased to levels

unprecedented in at least the last 800,000 years.
y,
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Observation of atmospheric component is a key
evidence of global warming, which can directly reflect
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Radiative forcing relative to 1750 (W m™)

radiative forcing (RF), caused by human emission.

see the Technical Summary Suppiemema-ry Material {8.5; Figures 8.1:'1—-8.18; Figures TS.6 and T5.7}
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Human influence on the climate system is clear.
It is extremely likely that human influence has been the dominant cause of

the observed warming since the mid-20th century.




How will it Change?



Global mean surface temperature change from 1986-2005

Global average surface temperature change

Mean over
2081-2100

: e historical
| e RCP2.6
| === RCP8.5

GMST change for the end of the 21st century is likely to exceed 1.5°C
relative to 1850-1900 for all RCPs except under mitigation scenario with
very low forcing level (RCP2.6).




RCP2.6 RCP8.5
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Warming will not be regionally
uniform!



Change in water cycle properties from 1986-2005 to 2081-2100 in RCP8.5

Soil moisture
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The contrast in precipitation between wet and dry regions
and between wet and dry seasons will increase, [..]




Warm days (TX90p)
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It Is very likely that heat waves will occur with higher
frequency and duration.



Global mean sea level rise

Mean over
2081-2100

Fig. SPM.9
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Global mean sea level will continue to rise during the 215!, due to
Increased ocean warming and increased loss of mass from glaciers

and ice sheets.



Cumulative total anthropogenic CO5 emissions from 1870 (GtCO5)
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Temperature anomaly relative to 1861-1880 (°C)
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Fig. SPM.10
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Cumulative emissions of CO, largely determine global mean
surface warming by the late 21st century and beyond.




Cumulative total anthropogenic CO; emissions from 1870 (GtCO,)
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Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.




Topics of likely interest for ARG

1. Uncertainties in changes in circulation, cloudiness and
water cycle etc. will be reduced,;

2. Confidences in large scale change in drought, cyclones,
and small scale extremes are expected to increase;

3. Understanding about process, feedback and sensitivity
and science will be improved.

4. Regionality will be further stressed!

9. Linkage to impacts, adaptation and mitigation will be
strengthened!
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Key SPM Messages

19 Headlines

on less than 2 Pages

Summary for Policymakers
ca. 14,000 Words

14 Chapters, >10% Words
Atlas of Regional Projections

54.677 Review Comments
by 1089 Experts

2010: 259 Authors Selected

: WORKING GROUP | CONTRIBUTION TO THE
2009: WGI Outline Approved FIFTH ASSESSMENT REPORT OF THE @ Q
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For more information:

Website:
IPCC Secretariat:
IPCC Press Office:

F|nd us on:
f @IPCCNews QIPCC.CH
IPCC_Climate_Change IN https:/www.inkedin.com/companyfipce
@ m’tepd:{évl\g\gvézlmgﬁgﬁge.net/ [pete m https://www.flickr.com/photos/ipccphoto/sets/

You

https://www.youtube.com/c/ipccgeneva v https://vimeo.com/ipcc
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Warming of the earth surface depends on radiation
budget of the Climate System.

Change in CO,, CHy,.....

Surface
absorption
(change in
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Figure 2.13 | Annual mean Surface Solar Radiation (SSR) as observed at Stockholm,
Sweden, from 1923 to 2010. Stockholm has the longest SSR record available world-

No long term trend has been observed

IN surface solar radiation.
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