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Overall Research Objectives
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» To identify suit odelling technigues for

motorwayci\&urban street c
O
Qﬁﬁlop models a@?for implementation in

‘ integrated tr;z{@‘%nvironmental modelling.
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Overall Research Objectives

» To determine the accuracy, ofsthe models through
comparison of predi d ambient air quality data .
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> To inves i@&e sensitivity of ﬂ&e outputs to
% gical, traffic a @ground concentration
S.
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To recomgw%best practice for air quality modelling of
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Urban Street Canyon Model- ST(éﬁ‘p
Ko

> Proposed by Jo%&get al., 1973
Ql

> Semi eWmodel qp
es series of ncentrations at
ferent recept ons within the street
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Urban Street Canyon Model- STR%@\

\
> C=Cs+Cb. GO(\"G

» Csis the concentral’e“omponent due to
vehicle emissi Cb is the background

concen6 : (LQ
6‘§chulated usigg& le box model.

>
\\ g It measures C ﬁt\ration on the leeward
and W|6 side of the street.
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Urban Street Canyon Model- STREET

e |Leeward side concentration:

KQ




Urban Street Canyon Model- STREET

In the above expressions : A\ )
e K is an empirical constant (assumed 7). ‘

e ( is rate of release of emissions in @Qt

e xis the horizontal distance bgtw ceptor and
nearest traffic lane.

e 7is the height of the r@@or QQ1
o U is the roof ley, speed "L
e U isac &at accounts f %lonal air
move ue vehicle tr Ical value of 0.5m/s)

ounts for initial of pollution dispersion
\(emplrlcal value

e Hand '\ are the helght and width of canyon.
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Urban Street Canyon Model- OSPM ‘\03

> It is also a semi empirical model 5@&1 imilar

mathematical formulation. It s Gaussian
technique along with em%\ ox model technique
to calculate concent@Ql of exhausts’tn street

canyons. ‘\‘\9 Q“
> It ass hree contrlbutlo ect contribution of

g nts from sourc &ptor (Cd), a
C

irculation com t (Cr) and background
concentraB . C=Cs+ Cr+Cb.




Urban Street Canyon Model- OSPM

» Commercial software available in the e‘
market.

» The equations used in,t I have been
described by Buckla&& 98)

> In this studeﬁ\equatlons presehL y
ve been |mpl
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Urban Street Canyon Model- OSPM

1. Calculate the length of the streetwortex (Lv):

indicates the strength ofithe vortex:
r = 1 for wind speed'U > 2m/s and
r = 0.5U for U< 2m/s.
is the height of street building.

 ——



Urban Street Canyon Model- OSPM

2. Calculate the length of the recircdlation zone (I.1):

L = Min(L,L, sin ¢)

represents the wind angle.




Urban Street Canyon Model- OSPM

3. Calculate traffic turbulence and combined turbulence
using the following expressions:




Urban Street Canyon Model- OSPM

Where b is aerodynamic drag coefficient, 'c and /11 are avg
driving speeds for cars and heavy*vehicles, I''c and are
the traffic intensities forycars’and heavy vehicles and
and are avg horizontal areas.

represents theswind speed at street’level and is a
logarithmiefunction of the roof level wind speed given by
the.expression
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Urban Street Canyon Model- OSPM

4. Calculate length of slant edge (Ls) andsvent velocity (Ud)
using the following expressions:




Urban Street Canyon Model- OSPM

4. Calculate Cd and Cr using the following expressions:




Input data for the street canyon models.

e(G“ Bt

e Hourly vehicle flow.(2000- ZSOO\QOQday, 10% HDV)
e Vehicle speed. (35km/hr ime and 15 km/hr at

day time)
59 at daytlm@ .30 at
.75 at daytime ar@ night time)

e Emission factors
nighttimes,
e Meteo | data- wind s d wind direction.
e RO aracteristics- 7 z=1, H=16m, W=21m,
\& =21m) @
\ e Background c@% rations obtained from a Dublin City
Council for a similar site as the study site.
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Variation profile for a certain week for CO

Modelling variation over a certain week for CO

—eo— OSPM
—m— STREET

—aA— Monitored

CO concentration (ppm)

hour of the week




—e— Monitored
—=s— STREET
—a— OSPM

diurnal profile for may 2006
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—e— Monitored
—u— STREET
—a— OSPM

diurnal variation profile for may 2006
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Diurnal profile on Pearse Street for CO (J@Gre-06)
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diurnal variation for june 2006
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Diurnal profile on Pearse Street for NOx (JUREyO6)

. . . —e— monitored
diurnal profile for june 2006 STREET

—a— OSPM
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Results on Pearse Street.

o
o
>

olalllS

co
Parameter | Monitor | STREET | OSPM MWGQSTREET OSPM
Mean 596.7 |479.7 | 6435 ()95 163 212
IA 1 0.80 \@é& 1 @'7\ 0.85
NMSE 0 0.03 0 790.18 0.06
\D\ 0.86 |0.94 \@Q 0.72  |0.88
0 -0.23 Q@‘ 0 -0.18  |0.08
100 16!@ 100 100 100 100




Results on Pearse Street.

CO

Parameter | Monitor | STREET | OSPM Mon@ﬁ%’REET OSPM

Mean 854.1 |772.2 |830.7¢ 0@ 187 214
\

IA 1 0.68 ' 1 6‘ 0.85

NMSE |0 QQ 001 0o ﬁosiz 0.05

R 0.64 0.92 ‘@% 0.72 0.92

R\«‘ 0 -0.09 . 0 -0.02 0.11

F2(%) 100 10 100 100 100 100




Conclusions

» Two street canyon mo%@'REET and OSPM has been
discussed and pres

> Both mod @t\e sufficiently goc&g |n predicting the
concentratlon y, often congested
ublin.

%he performance |s better than
\\‘W STREET Cvaﬂ@

have been expected

A\




Conclusions

»The STREET model re (s\reasonably accurate in spite of
Its simplistic apﬁ_ ich allows it to )‘e readily
incorporated sport network of other areas.
*\S?Ihng assessm &@e performed using two
‘x\ onths data se «@Q stu
\\ set is under p%

dy set under one years study
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