Department of Meteorology niversity of

THE CAUSES OF CLIMATE CHANGE

Professor Richard Allan @rpallanuk r.p.allan@reading.ac.uk
Gillotts GCSE Geography, 215 June 2021

1

Copyright University of Reading LIMITLESS POTENTIAL | LIMITLESS OPPORTUNITIES | LIMITLESS IMPACT



Obligquity

change in tilt magnified x10

Mkal

lo

Cold<+=—>Warm Cold<+=—Warm

0 0

Age (Myr)
Age (Myr)

+-—10°C———» -—10°C—

A Tectonic B Orbital

Cold<+—>Warm Cold--Warm
0 0

Age (yr)
Age (yr)

50,000 1000
P R

3 C—» —— |
C Deglacial/millennial D Historical

@ University of
Reading

EARTH’S CLIMATE
HAS ALWAYS
BEEN CHANGING

Plate tectonics
Orbital cycles

The Sun
Volcanoes

Ruddiman WF. 2001

Earth's Climate, Past and Future


http://www.macmillanlearning.com/Catalog/product/earthsclimate-thirdedition-ruddiman

THE LAST GLACIAL MAXIMUM B8 Reading

About 20,000 years ago...
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— * Northern Britain was covered by
an ice sheet

. was 120 metres lower
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* Ice cores & ocean
sediments show
swings between
inter-glacial & glacial
climates

* Explained by known
cycles in Earth’s

orbit

« N - 10 to 100 thousand

S year natural cycles
in temperature & sea
level - amplified by
ice cover & CO,
changes

e Natural swings in

IPCC (2013) Chapter 5 Fig 5.3 A%°!® [ africa > | | Europe || Agriculture CO,... until now
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CLIMATE CHANGE OVER LAST 800,000 YEARS
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http://www.ipcc.ch/report/ar5/wg1/
http://www.climatechange2013.org/images/figures/WGI_AR5_Fig5-3.jpg

Atmospheric CO, at Mauna Loa Observatory
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OUR CO, EMISSIONS ARE HEATING PLANET |y e e
s00f- 5" A -
« Greenhouse gases reduce infrared §. _
heat loss to space Annual =
: - - 415.3 ppm 360f .
- Greenhouse gas increases intensify ol gromtn roted =
greenhouse effeCt and heat planet 2.4 ppm/yr 2 340-_ ml_noaa_qov/ccqq/trg.nqs"
(more energy arriving than leaving) P4d8t7' ise L SR 9
T ” - i an Diegp -w |
« Pollutant “aerosol” particles reduce 2 A B i
NOAA Mauna Lea CO, 2021/6/6 1960 1970 1980 1990 2000 2010 2020

heating by reflecting sunlight @ Met Office
Global mean temperature difference from 1850-1900 (° C)

* Global mean warming

1.2-

« Melting ice . 1.3°C above
* Rising sea level T “early-industrial”
* More intense rainfall, o 06
heatwaves & droughts - o4 , k .w /A/ V 1
0.2-
Evidence: www.ipcc.ch reports 55 LA /\ "
Observations, physics, simulations  _, . | . ’ \‘
See also: climate.nasa.gov 1850 1875 1900 1925 1950 1975 2000 2025

Year © Crown Copyright. Source: Met Office
www.metoffice.gov.uk/hadobs/monitoring/dashboard. htmI



http://www.ipcc.ch/
https://www.youtube.com/watch?v=bhfBPrqfV9M
https://climate.nasa.gov/
https://gml.noaa.gov/ccgg/trends/
https://www.metoffice.gov.uk/hadobs/monitoring/dashboard.html
http://www.met.rdg.ac.uk/~sgs02rpa/co2.html
http://www.met.rdg.ac.uk/~sgs02rpa/co2.html
https://gml.noaa.gov/ccgg/trends
http://www.metoffice.gov.uk/hadobs/monitoring/dashboard.html

REDUCE CO, EMISSIONS TO LIMIT CLIMATE CHANGE

Global average temperature change
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“Continued emissions of
greenhouse gases will cause
further warming and changes in
all components of the climate
system. Limiting climate change
will require substantial and
sustained reductions of
greenhouse gas emissions.”
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Impacts:

More intense
heatwaves,
droughts, floods
Coastal
iInundation
Ocean
acidification

Solutions: cor26

Greenhouse
gas emission
cuts across all
sectors
Capture CO,
Adapt
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