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Climate changes from time to time.

Phanerozoic Climate Change
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But climate is changing rapidly - now.

(a) Observed and CMIP5 simulated global mean surface air temperature

15 15.5
© (=
© T o o —_
8 = g o3 150 &
. 1.0 1 X © = = =3
o o 1= < O .C e
= 145 &
IS 0.5 4 o
o €
= (0]
ff, 140 -
5 0.0 1 s
© =
2 13.5 S
5 -05 %
[ -
K | - 130 §
1.0 "‘ i
T T r : T 12.5
1890 1920 1950 1980 2010
Year
(b) Observed and EMICs simulated global mean surface air temperature
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Air pollution is changing.

(a) Electric generation

(b) Industry

(c) Comm./res.
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The sources, types and their
geographical distributions of air
pollution are changing.

Air pollution one of the top “killers”
China: 500,000 /yr

USA: 200,000/yr

World: 7,000,000 /yr




The energy industry as a source.

Total emissions of NOx (log10)
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The problems we face are complex.

CHET O3 isopleth (NOx vs isoprene)
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Development of atmospheric models
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Numerical modelling of air pollution

Global simulation of carbon monoxide (CO) produced from incomplete
combustion. Major sources include fires, industry, transport.




Towards models of the Earth system

Growth of Climate Modeling
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— NERC BEFI=SY (UK Earth System Model)

JWCRP - a partnership in
weather and climate research

Overriding objectives:
» To develop and apply a world-leading Earth System Model
* while growing a community of UK ESM scientists

UKESM is a NERC/Met. Office collaboration, pooling expertise and
resources around a common ESM development/evaluation effort.

UKESM has a core development team (of 16) funded equally by NERC
& Met. Office and builds on other NERC/MO collaborations developing
component models for the UM system (e.g. JULES, UKCA, NEMO etc)

The UKESM core group is responsible for putting together, applying &
evaluating UKESM, building on the physical coupled model HadGEM.

UKESM1 will be the UK community contribution to CMIP6

© Crown copyright Met Office
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The limitation with ESM for projection
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The limitation with ESM for policy
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wholeSEM -> wholeESM

ﬂESM,(B}iophysicalEa‘rth System)

CO, Concentration, Climate Forcing

CAM
(Atmosphere)

o Fossil fuel and industrial emissions
" (GHGs, SLS, aerosols)

3
GCAM
(Human
Systems) -
use,
land
cover

Climatic Effects on Carbon Stocks and
Crop Yields
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