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MOTIVATION

e Current UK Met Office air-
quality forecast 12 km
resolution

« Urban air quality forecasts at
the neighbourhood scale

 Why?
« Urban planning and air-
guality regulation
 Informed health decisions

NO, (ugm?)
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Pollution forecast provided by the Met Office

Today

Mainly Low air pollution
levels are expected across the
UK today.
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» View full 5 day air pollution
forecast
W @DefraUKAIr daily forecasts
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QUESTION

« How does model resolution in “the greyzone” O(100 m — 1 km) affect
representation of meteorological processes in the urban boundary
layer?

* Turbulence
 Pollution concentration

. ~1km
:i_f

Adapted from Wyngaard
(1990) 3
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UM NESTING SUITE

[ UKV (1.5 km) ]

Domain ~1392x1116 km

[ 500 m ]
Domain ~300x300 km

l

300 m

Domaln ~129x129 km

[ 100 m 55 m ]

Domain ~80x80 km Domaln ~80x80 km

All nests run with MORUSES urban surface scheme (Porson et al. 2010)
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BLENDING SCHEME

More turbulence becomes
resolved with decreasing grid
length.

Fraction of TKE resolved in
the mixed layer is used to
weight the contribution of
parametrised flux.

TKE(partition)

(b) 0.05 < £ < 0.85

+ Resolved TKE I. O  Subgrid TKE A. —— Similarity Functions
O Subgrid TKE L. Resolved TKER. —— First and last
C\! | + Resolved TKEW. O Subgrid TKE R. vigintiles
— O  Subgrid TKE W. Resolved TKE B.
Resolved TKEA. O  Subgrid TKE B.
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Adapted from Honnert et al. (2011)
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CASE STUDY - 04/05/2016

Surface chart at 12:00 UTC

Near infra-red, 0.725-1.10 um at 14:00 UTC

(Courtesy of Dundee Satellite receiving

Station).

(Courtesy of www.wetter3.de)

10 m wind at Reading Observatory averaged from 09:00 — 17:00 UTC:

2.8 m/s (light breeze)
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SENSIBLE HEAT FLUX

. rn’
Htotal — pCpW 0" + Hsub—grid
|_'_l
Hresolved

Plots: 14:00 UTC, z = 295 m, area ~ 45 km x 45 km.
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SENSIBLE HEAT FLUX
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W AND 6 FIELDS

Issue in greyzone (300 m, 500 m) with Hyogoipeq = PCpW' 0’

500 m grid length: 500 m grid length:
z =293 m, 14-00 z =293 m, 14-00
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boundary layer height (m)

* 10% difference in BL height between
UKV and 55 m run

« Greyzone BL heights lower —
consistent with potential temperature
profiles
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BL HEIGHT TIME SERIES AND 8 PROFILE
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CONCLUSIONS

Advise caution when using greyzone for air quality forecasting
Recent Met Office “Blobbiness” report has similar findings
10% difference in BL heights between 1.5 km (UKV) and 55 m

runs
— Translates to approx. 10% difference in tracer concentration

Parametrised (UKV) and high-res (55m,100m) sensible heat flux
profiles consistent with each other

Spatial structure of sensible heat flux varies greatly with resolution
— Pollution fluxes
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THANK YOU
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