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Clarification
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Thermosphere g 300 kn
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The Greenhouse Effect

ayer — absorbs UV

Gases — absorb infrared

Without some greenhouse gases, the average Earth
temperature would drop by 15°C!
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The enhanced Greenhouse Effect

ayer — absorbs UV

yuse Gases — absorb more infrared

This global warming changes our climate — hence, climate
change

|



The Greenhouse Gases

Source: IPCC
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Radiative Balance

The balance of incoming short-wave solar
radiation and outgoing long-wave infrared
radiation.

Radiative Forcing (RF)

Amount by which a species will perturb the
radiative balance of the atmosphere, Wm--

Essentially a unit of ‘equivalency’



Where does transport fit?



Transport accounts for ~25% of global CO,
budget

Aviation accounts for ~13% (~3% of global)
(IPCC, 1999)

Two key concerns:
- Growth rates, particularly cars and aviation
- Disproportionate effects or ‘hidden extras’






Aviation



Growth
Fastest growing mode, ~5% pa

Annual increment by 2020 = total miles flown in
1969

Aviation has increased fivefold over the last 30
years and is projected to be between 2 and 3
times its current level by 2030

(DfT, Aviation White Paper, 2003)
The aviation white paper actively promotes a huge
growth in air travel over the next 30 years...DfT

has implicitly adopted a predict and provide
approach

(EAC Report, 2003)



IATA & FAA position:

CO, emissions, per passenger/km, are similar for
cars and planes

True, but
Assumes aircraft full and SOV
Only at cruise altitude

London to Sydney = 400 VW Golf travelling
16,000km

One long-haul flight emits more than the average
UK motorist in a year



CE Delft Study for EU:
Assumed aircraft 70-75% full
Assumed cars contain 2.5 people

Included energy consumed during take-off/landing

Long-haul flights: 50% more CO, per pass/km
Short-haul flights: ~3x more CO,, per pass/km
Tyndall Centre Study for FoE:

Assumed growth rate of 6.4% pa (ave. 1990s)
CO, from aviation will offset all UK Kyoto



Primary:

CO,

NO,

Contrails (H,O)
Secondary:

Chemistry of NO,

- Ozone (O,) increase

- Methane (CH,) decrease
Overall warming

Cirrus cloud formation?

The Scottish Parliament



Disproportionate effects:

Aviation’s total forcing value is ‘about 3 times’ that
of its forcing from CO, alone

(IPCC, 1999)

Supported by several further studies
- TRADEOFF (Sausen et al, 2005)

What is the real impact of a couple of flights a
year?



Hypothesis:

Contrails and other particles increase the albedo
(reflectivity) of the planet

‘Global Dimming’ effect

Less radiation, so masking Global Warming?
September 11 " ‘Experiment”:

Entire US fleet grounded for 3 days

No contrails

Diurnal temperature rose by 1°C
(Travis et al, J. Climate, 2004)



Road Transport



Growth

Car traffic has increased by 17% since 1990 and
83% since 1980

2002/03: 64% of all journeys by car, an average of
5,600 miles per person per year

1989/91: 57% of all journeys by car, an average of
5,100 miles per person per year

Car traffic makes up nearly 80% of total traffic
(DIT Transport Trends, 2003)



Primary:
Not just CO,
NO,, PM,, at roadside locations
>3x worse inside the car
Secondary:
Summertime smog: ozone, O,

Long lifetime, so dispersed
regionally

Highly toxic
Potent greenhouse gas



NO, — local effects

O, — regional effects



Poor air quality is estimated to have caused:

- 12,000 to 24,000 premature deaths a year
- 1in every 6 cases of cot death

- a doubling in children with asthma
(COMEAP)

NAQS Objectives for NO, to be met by 2005
EU Limit Values for NO, to be met by 2010

Ramifications of non-compliance?



Our atmosphere is delicate and complicated
Transport continues to grow

More than just CO,
- Disproportionate effects from aviation
- Poor air quality from road transport

A holistic, brave approach is needed if we are to
meet Kyoto (and our own) reduction targets
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