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INTRODUCTION

Why study air pollution in China?

* Heavy pollution
« Strong measures (Olympic Games)
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Air Quality Monitoring and Forecasting in China

Goal:

Monitor and forecast tropospheric pollutants
In China
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INTRODUCTION

Chimere

CHIMERE surface PM,; average, FO, 30 Jun 2009 e
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INTRODUCTION

Core of Chimere

Production and loss by
Chemistry
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INTRODUCTION

¢ 0.25% 0.25°
e 121 x 129 grid points
« 8 vertical layers




PROBLEM STATEMENT

Averaged concentrations from
August to September 2007
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PROBLEM STATEMENT
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* Ozone is comparable
 Daily values are comparable
e Sharp increase at sunset

« Sharp decrease at sunrise
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PROBLEM STATEMENT
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BOUNDARY LAYER

Above rural area, clear sky
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BOUNDARY LAYER



BOUNDARY LAYER

e Boundary Layer unrealistically low for a city
(avg. 100m, min. 20m)

* Most pollutants are trapped in lower layer



RESULTS SENSITIVITY STUDIES

PM10 concentrations relative to standard simulation

BLH > 750m

Measured
Nocturnal
Values



RESULTS SENSITIVITY STUDIES



RESULTS SENSITIVITY STUDIES

PM10 concentrations relative to standard simulation

BLH > 750m

\
Vo N

K,>1.0m?/s Z,=1m
Measured
e R e e e+ + —— —— — — — — — —. — — — NOCtUrnaI
BLH > 750m & K,>1.0m2/s values



RESULTS SENSITIVITY STUDIES

Conclusions:

e Roughness does not change
concentrations much

» Both K, and BLH should increase to
produce significant decrease in nocturnal
values

*To increase K, the sensible heat flux must
Increase



HONG KONG

Measured PM10 concentrations Hong Kong relative to
standard simulation



HONG KONG

Comparison measurements and model
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URBAN HEAT ISLAND

—{I— Heat storage _‘_ Latent heat flux
—‘— Sensible heat flux

Net all wave radiation

Heat balance over Urban and Rural area
Piringer et al. (2007)



URBAN HEAT ISLAND

Causes of the Urban Heat Island
| ess latent heat due to concrete and sewer
system

e Heat storage In buildings and roads
* Anthropogenic heat of ~ 200 W/m?2 (Chen et
al. 2009)

For comparison: solar heat absorbed at noon
on a clear sky day ~ 500 W/m?



URBAN HEAT ISLAND

Implementation in Chimere
e Already avallable:
* Anthropogenic heat flux
 Minimal BLH (too simple)
» Scale wind speed (not usable)
e Scaled by landuse data!
e Extra needed.:
 Make BL unstable
e Heat storage term
 Change Sensible / Latent heat flux




URBAN HEAT ISLAND

Implementation in Chimere

e Best way:

Use meteo data as input which already
corrects for urban heat island effect



URBAN HEAT ISLAND

Simulations above Beijing with Heat Island Effect

Only already available options

Measured
— — m— n m— m— o s N ¢ e s e h e e e e m—  — - NOCturnal
Values

Extra coded options



CONCLUSIONS

* No implementation of urban heat island
effect causes high nocturnal values

 Chimere can currently not properly correct
for this

e Outdated landuse database causes wrong
scaling

e To Implement proper BLH parameterization
may mean implementing meteo module...



RECOMMENDATIONS

« Update landuse database

 Find meteo data which corrects for the
urban heat island effect

* Try to find elegant way to implement the
urban heat island effect in Chimere



