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Summer Smog: ozone
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Summer Smog
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Ozone episodes
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Chemistry

SIOEHENICAI FeaClions between oxides of
OUEN andwoelatile organic compounds
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+ radiation = NO + O

3 = NO, + O,
* N0 Net ezone production
* put the phoetochemical degradation of volatile
organic compounds (VOC) provides an
alternative route for the oxidation of NO to NO,,
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Inputs to the ozone forecast

o Expert anal VSIS
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— Ozone formation in the UK [stypically ‘VOC limited’
— |dentify thetop 20/ \VVOCs contributing to ozone

— Rate determining step is OH attack on VOC

— Estimate the number of ozone molecules per VOC
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Ozone Trajectory Model

emissions
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Uiy concentration predicted at 20
stesfor 1, 2 and 3 days ahead
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FORECAST OZONE CONCENTRATIONS (PPB)

AND ASSDCI?'I:ED BACK TRAJECTORIES
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recast and not measured: 132
)t forecast and measured: 10
m Overall successrate: 80%
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Ozone forecasting success rate

1995 1996 1997 1998 1999 2000

m Gefting harder to forecast as peak
concentrations decline:

— 57 episodes across 7 regions in 1995
— 3 episodes across 10 regions in 2000

. @ — 19 episodes across 10 regions in 2001




Origins of episodes
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Origins of episodes
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Urban Areas

Daily maximuo bourly average ozonoe coocentration (pphb)
Loodon, 10/08497

Sunday

ABOVE

BELOW

B -
i -
50 -
30 -

Daily maximum bourly average ozooe coocentration (pphb)
Loodoo, 11,0897

Monday

110
110
1]
Fy]
50
30




Day of the week
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FORECAST OZONE CONCENTRATIONS (PPB)

AND RSSDCL?I%D BACK TRAJECTORIES
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Day of the week

IS With ozone greater than or equal to
1989 - 1999

All rural sites

Mon Tues Wed Thur Fri Sat Sun
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Day of the week

Ly
puts

SIENS e ezone precursor chemicals from
rarficiend industrial sources are reduced

: ::':. R

fy lakes several days as air masses
L emissionsiand are transported 100s of

.g'

u [1ime lag between weekend minimum of
emissions and mid week minimum in peak
concentrations ozone

Amm:rmdmrsv; 2 2
ENVIRONMENT




Day of the week

ﬁ’fmber of lAeLIrS With ozone greater than
18,@ m3 (90 pph) calculated usi ng a
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Cloud cover
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