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Area Description

Topography and cities in the experiment
23/08/2006 1h UTC

23°40'S

47°30'W 47°W 46°30'W 46°W 45°30'W

CONTOUR FROM 200 TO 1800 BY 200|

Sdo Paulo: Most important city of MASP. >11 million people and >5 million vehicles.
700m above sealevel.

Cubatdo: It is 40 km farther from MASP. Strong industrial city. Complex terrain
Juquitiba: Small City in a remote border area of the MASP, rounded by native vegetation.
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Methods

e Simulations with mesoscale atmospheric model BRAMS
(BRAMS, 2013) and Lagrangian Stochastic Model SPRAY
to investigate episodes in a wintertime experiment (Gioia,
2006).

e Studied Experiment: PM, s and PM;q collected in IGC
(Instituto de Geociéncias - Institute of Geosciences of
University of Sdo Paulo), Sdo Paulo city; Juquitiba and
Cubat3o (at Mogi’'s Valley), every 12h, for one week.
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Models Configuration

BRAMS initialized with CPTEC (Centro de Previsdo de Tempo
e Estudos Climaticos, a Brazilian Weather Forecast Center)
Global Files (time resolution of 12h, and Lat-Lon resolution of
0.9375°, with 28 vertical levels).

Time resolution = 2s.
3 nested grids.
Time Period: from 23 to 29, August 2006.

Coupling BRAMS/SPRAY with GAP and SurfPro softwares
(provided by Arianet), and USGS landuse data.

Probability Density Functions (PDF): Gram-Charlier truncated
to the third order in the vertical, and Gaussian in the horizontal.

BRAMS'’s Grid 2 (3Km resolution): input for SPRAY’s CO
dispersion simulation (MASP's source)

BRAMS's Grid 3 (1Km resolution): input for SPRAY’s PMq
dispersion simulation (Mogi Valleys's source)
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23°54'34,63"S 46°43'51,09"0 elev 339tmide do ponto de visdo 583.40 km

Figure: Simulated Area using BRAMS. Grid Resolution: 12Km (G1 -
Larger), 3Km (G2 - within G1) and 1Km (G3 - smaller)
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: ® Resolution:5km?.
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Acknowled ® Fleet composition and traffic flow, estimated by Kerr, A., et al., 2005, for
cknowledgments 6 1
the year 2000 at MASP (a total of 1.69x10°t.y—1).

Reduction factor of 1.5 from 2000 to 2006 CO emissions related with
measures at Congonhas’ station (CETESB, 2001 and 2007).
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e CO and PM;g time modulation based on 2006
Congonhas's station pattern.

e Why Congonhas’s? - Near a high traffic Avenue (represents
the MASP's CO and PMjo time emission profile)

e ratio CO/PM;yo = 40.7 (first aproximation: PMjq
emissions related with vehicular fleet)
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Comparisons between observed and simulated horizontal wind at 10 m (N from 120to 167)

Station 0, (u,v) O,(u,v) RMSVE Tu Iy P
(m.s™1) m.s~!) (m.s™t) (for the worser)

ﬁffsiripﬁo,. 1 2,25 1.90 165 0.5590 0.8214 <0.001
3 2.98 316 3.12 0.2317 0.7439 <0.005

Models Setup 4 2.57 254 273 0.2448 0.6354 <0.005
MASP's CO 5 2.29 218 161 0.6739 0.8279 <0.001

sources
Cubatéo's 6 249 242 143 0.7896 0.8667 <0.001
PM. )

SMao 7 2,64 195 210 06968 07640 <0.001
8 2.25 1.90 1.65 0.5590 0.8214 <0.001

BRAMS 9 2,75 212 168 0.7359 08595 <0.001
Simulatons 10 2.37 211 1.93 0.5099 0.8008 <0.001
gil:nRulI\aYtions 14 2.60 246 2.79 0.4452 0.4608 <0.001

co
PMyg

0% = 0',_2, + 05
s, 0o and RMSVE are close
r: Good correlation and large sample to compare (N)

P: Good significance levels
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CO concentrations - Comparison b and simulated values (N fiom 53 to 93)

LA o, <C0>, <C0=>,
x10° | (x10° (x10? (x10°
Area Sation | pgm~®) |pzm™?) | RMSE T P pgm>) | pem3) | N | s
Dt eECE 1 354 7.81 455 0.30 <0,002 134 46.9 91 |35
5 36.7 14.0 422 037 <0,001 27 499 93 [ 22
Models Setup 7 126 171 18 077 0,001 168 17.0 53 | 0.86
MASP's CO 11 77 8.00 8.7 054 0,001 138 10.7 91 | 0.7
5°ul:°ef . 12 483 18 G8.5 027 0,01 152 65.2 75 | 428
,C,‘;,,fé"“ 13 257 196 275 | 030 | =001 228 314 | 84 [137
Sources
B_RAMS . . rt
Simulasons e Even low r; have good significance levels (due to large N)
Simulations . s
co e o and average CO for station 12 are poorer because it is in a
ey high traffic Streets and Avenues.
e Station 1 is a park rounded by high traffice Avenues. Due to CO
Source resolution, model preditics high emission at this point.
e Better resolution for CO Source could improve the results for

average CO values and os.
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CO dispersion down to the coast. PMjq dispertion up to the montain range.
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N Comparation between episodes measures and simulation for PMIJ
Deseription City Measure | Startdate | Finishdate | <PMy>o | <PMgp>s | Ratio

] (gm™)  @gm?) | so
33

Cubatdo _daytime 25/08/2006 | 25/08/2006 107 0.31
Models Setup Juquiiba | Daytime 25/08/2006 | 25/08/2006 39 1 0.03
MASP's CO SioPaulo  dayhime 25/08/2006 | 25/08/2006 57 50 0.88
sources Cubatdo night time 25/08/2006 | 26/08/2006 73 115 1.57
e Juquiiba | night time | 25/08/2006 | _J6A08/2008 81 2 002
Sources SioPaulo | Night ime 25/08/2006 | 26/08/2006 84 146 1.74
Eiﬁ\ﬁmtsons World Health Organization Daily Guideline exceedance for MP1g (WHO, 2005): 50.g/m?>
STaR ® PMip Results for IGC are well explained by vehicular related emission
co (initial gess).
PMiq

® MASP’s contributions for PMyg episodes in Juquitiba: up to 3%.

Cubatdo’s PMyo episodes were well simulated, but better knowlegde about
sources can improve the results.
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Conclusion

Conclusion

BRAMS/SPRAY were able to simulate reliable
concentration fields for vehicular CO emitted in the MASP,
as well as the PMo emitted by fertilizer plants at Cubat3o.

Simulations and measures are well correlated

For Juquitiba, clearly, PM1g emitted in MASP related with
vehicular fleet is not the main source for the measures in
this city.
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