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IS OUR CLIMATE CHANGING? A STUDY OF LONG-TIME TEMPERATURE TRENDS

By J. B. KINCER
[Weather Bureau, Washington, D.C., Sept. 29, 1633]
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Simulating climate variability @ Atmospheric Science
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Figure 6.2: The temporal variation of the deviation of global
mean surface air temperature ("C) of the coupled ocean
atmosphere model from its long term average From Manabe
(1990), personal communication
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Comparing global and UK e O spcrst.

Global temperature and Central England temperature

15 r = 0.54 (annual) r = 0.88 (decadal) r=0.96 (multi—-decadal)
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Comparing global and UK ch O lumcrnt.

Global temperature and Central England rainfall

0.8+ r=0.00 (annual) r=-0.03 (decadal) r=-0.48 (multi-decadal)
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Discussing role of variability @ Afmospheric Science

Northern European temperatures under three scenarios

-2
1940 1950 1960 1970 1980 1990 2000 2010 2020
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Possible future regional trends @ Afmospheric Science

CCSM large ensemble
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K per 55 years Clara Deser & Laurent Terray



Large ensembles to explore vz @ Atmospheri Science

= FAMOUS GCM EUROPE DJF
Micro ensemble Temperature [C]

= Atmosphere: 5x7.5° Ocean: 2.5x3.75° 10

= 1%/year increase in CO, for 140 years

= ‘MICRO’ ensemble: -

= 100 members initialised with a tiny

) ) ] 30 year trends
random perturbation to identical %% 20 20 0 80
initial conditions Time [years]
= ‘MACRO’ ensemble: o= 1.19K
20
= 30 members initialised from
different coupled initial conditions 10
http://tiny.cc/famous-ensembles I . -

Micro Trends [K/50 years]
Hawkins et al., in press, Climate Dynamics
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Large ensembles to explore vari @ Atmospheric Science

EUROPE - DJF - 30 YEAR TRENDS

Micro ensemble Temperature [C]
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Large ensembles to explore va Atmospheric Science

NATURAL ENVIRONMENT RESEARCH COUNCIL

EUROPE - DJF - 30 YEAR TRENDS

Micro Average trend Macro Average trend Micro ensemble Temperature [C]
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Large ensembles to explore variak Atmospheric Science

NATURAL ENVIRONMENT RESEARCH COUNCIL

EUROPE - DJF - 30 YEAR TRENDS
Micro Average trend Macro Average trend Micro ensemble Precipitation [mm/day]
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Why the differences between @ National Centre for _
MICRO & MACRO? -

Europe DJF

MICRO

AMOC in MICRO
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Probabilistic projections @ Rimospheric Science

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Probability of a cooling trend
20 years
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The slowdown ‘zoo’ @ v it A

NATURAL ENVIRONMENT RESEARCH COUNCIL

Example regional trends during 15-year periods of 0.00K/decade global warming
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Trends in global temperature O lumcrnt.
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Hawkins, Smith, Gregory & Stainforth, in press, Climate Dynamics



Comparing apples with apple @ Aol

NATURAL ENVIRONMENT RESEARCH COUNCIL

(a) RCP8.5 forcings

1.0 T T T T
— RCP8.5 air temperature anomalies (HadCRUT4 method)
— RCP8.5 blended temperature anomalies (HadCRUT4 method)
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S umma ry Atmospheric Science

= The climate exhibits substantial natural variability in
temperature, precipitation, sea-ice... etc

= GCMs show large diversity in variability characteristics.
Need to better understand these differences

= Large ensembles are valuable tools to explore possible
outcomes on regional scales

= Appropriate communication & visualisation of regional
variability is essential

= A like-with-like approach is essential when comparing
models and observations

(also see poster discussing sensitivity to reference

periods)
@ed_hawkins



Scrap ‘ro nbow’ colour scales

Normal colour vision Simulation of severe deuteranopia

tiny.cc/endrainbow #endrainbow
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Global mean surface air temperature in CMIP5 pre—industrial control simulations
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Example warming trends in F @ Atmospheric Science

Example regional trends during 15-year periods of 0.20K/decade global warming
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Communicating variability @ Aol

Changes in summer Central England Temperature

5| Figure by Ed Hawkins
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Observed Arctic sea ice trend @ Aomomphiencsaas

Role of trend & variability in Arctic September sea-ice extent changes
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The cascade of uncertainty @ Aol

The cascade of uncertainty
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Wilby & Dessai (2010)
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Cascade of Uncertainty in CMIP5
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Cascade of Uncertainty in CMIP5
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Cascade of Uncertainty in CMIP5
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THE ARTIFICIAL PRODUCTION OF CARBON DIOXIDE
AND ITS INFLUENCE ON TEMPERATURE

By G. S. CALLENDAR

(Steam technologist to the British Electrical and Allied Industries
Research Association.)

(Communicated by Dr. G. M. B. Dossox, F.R.S.)

[Manuscript received May 19, 1957—read February 16, 1938.)
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