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Climate Change



How has climate changed?

Met Office
1.0

0.8
0.8 I-'HJ |

0.4 {

T ‘Illtll_l‘ll ||l|H

Temperature Ditference (“C)
with respact to the end of the 19th Century
= =
[ ] [

5 b

-

Eamad an Bechan & al C006)

18680 1880 1300 1820 1840 1880 1980 2000

© Crown copyright Met Office




GJJ1999

TI@EEENHOUSE EFFECT

g

The Met.Office  Hadley Centre

Some of the infrared

radiation is absorbed
and re-emitted by the
greenhouse gases at

Some solar radiation is a cooler temperature.
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Stages in predicting climate change

Scenarios from
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The climate system
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Climate change in Europe
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21-38% of excess deaths in UK due to August 2003 heatwave were due to
increased air pollution (ozone and particulate matter) i Stedman 2004
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Effect of climate change on
alr quality



Importance of climate change
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A Climate change is not just about temperature change,
there are also changes in:

AHumidity (specific)
AClouds and precipitation
AWinds

Aot her s é
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How climate affects air quality
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A Air quality is affected by many factors

AEmissions I temperature dependence
ATransport i winds

AChemistry I temperature and humidity
ADeposition I precipitation

A All these are in turn affected by a changing climate
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Effect of climate change on
transport
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Mickley et al. 2004 GRL doi:10.1029/2004GL021216
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Chemistry
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A Focus on surface ozone:

ADamaging to human heath, and to crop yields
AProduced by: Oxidation of hydrocarbons in presence of NOy

ADestroyed by: UV light in presence of water, and deposition to the
surface

A Ozone will change in future

A Changes in emissions of man-made pollutants

A Changes in climate
A Increased humidity (water vapour)- Destruction of ozone

A Increased tropospheric temperature- Production of ozone
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Modelling atmospheric chemistry

Cloud processes

Aqueous chemistry
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Impact of climate change on
surface ozone
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Effect of 2030 climate change
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Climate change affects
emissions and deposition
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AEmissions
AAnthropogenic I changes in consumption,
volatilisation of pollutants
AWwild fires i soil moisture
ALightning i convective clouds
AVegetation and soils I temperature, sunlight
ADeposition

ARemoval by precipitation

ARemoval at the surface i vegetation and soils
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Volatile organic compounds
Met Office (VOCS)

Stevenson et al. Man i Vegetation | Vegetation | Biomass
JGR 2006 made (isoprene) | (terpenes) | burning
VOC emissions | 116 Tg 580 Tg 295 Tg 31Tg

Mpproximately 80% of our air pollution stems from
hydrocarbons released by vegetation, so let's not go
overboard in setting and enforcing tough emission
standards from man-made sources.0 Ronald Reagan,
Sierra Magazine, Sep. 10, 1980

fresearch does] not provide any evidence that
responsibility for air pollution can or should be shifted
from humans to trees.0 Purves et al., Global Change
Biology, 2004
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Coupling chemistry to

ecosystems
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Emissions

Ancreasing temperature increases
hydrocarbon emissions from
vegetation e.g. isoprene

Deposition

Moubling CO, causes leaf stomata to
open less
A ess uptake of ozone
Adigher ozone concentrations at
ground level
AGood for plants, bad for people
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