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Presentation Objectives

 |llustrate the PM characteristics that can
be obtained using newer real-time
Instruments:
— Chemical characteristics
— Physical characteristics

* Describe data mining strategies useful for
Interpreting large numbers of data
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Receptor Modeling:
Positive Matrix Factorization
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Properties of Measurement vs.
Receptor Modeling Results
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PMF of 24h NAPS filter samples:
Windsor 2004-10
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PMF of 24h NAPS filter samples:
Windsor 2004-10

15— p<005 1.5

7 p <005
o o [eeom ~ Weekday-weekend

5 10— 1.0 - . .
Q z patterns indicate local
> Q anthropogenic influences

]

o I WD I WE I l WD~ WE "o wbD I 'l.r";"-E I
Steel mills EIemenFaI Road dust
carbon rich

- — s zownsmee  S€@soNal patterns more

g = Sisius related to meteorology

: -_ (mixing & chemical

B Fireworks

processing)

Wln ter Sprl ng Summer Fall

Temporal patterns of 24h data better for

identifying regional sources -
& UNIVERSITY of TORONTO




0p)
O
O
>
>
A

Aerosol Mass Spectrometer:
Windsor 19 days Jan 2005
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AMS data: Sulphate factor
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Single Particle (ATOFMS) Data:
Windsor 21days June -July 2007
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Single Particle (ATOFMS) Data:
Toronto Mar 2007 -Jan 2008

Main Family
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Street Dust Particles (#/cm?3)
ATOFEMS Toronto Mar 2007 -Jan 2008
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« Temporal patterns show anthropogenic
influence
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Salt Particles:
Toronto Mar 2007 -Jan 2008

PSCF plots for
particle types
identify “potential”
geographic origins
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Salt Particles

Corrertration (#tm®)

16 — —— %akt Concentration — 10
—— Temperature

T

1.2 — — 4 3

g

1]

0.5 — 0 4

[ . o]

\' ' i ‘ i

0.4 — k. — -4 E"
I:ll:l M I T I T I T | T Lil\ '“:l
030452007 05042007 07 D200 7 Das02007 11042007 13042007

[ate

April 3-13 2007

PSCF suggests Hudson’s Bay yet day/night

oscillation suggest a local source

-
& UNIVERSITY of TORONTO



Physical Characteristics:
Ultrafine particles

« Scanning Mobility Particle Sizer (size
distributions for particles 3-1000 nm)

dVvVvOOS

« Fast Mobility Particle Sizer (size =
distributions for particles 5.6-560 nm) |

« Condensation Particle Counter 8 &
(number concentrations for particles > 10 nm) e

 P-Track (number concentrations for

particles > 25 nm)

@ UNIVERSITY of TORONTO




Population Exposure Assessment
Traffic Related Pollutants

n
O
O
>
>
A

3
)

NO, Concentrations

Population exposure was estimated
using: fixed sites, mobile measurement,
satellite remote sensing and modeling
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Long Term Temporal Patterns
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Diurnal Temporal Patterns

0000 0300 06:00 09:00 12:00 15:00 18:00 21:.00

[ 1 1 I 1 1 I 1 1 I 1 1 l 1 1 I 1 ] h |
30x10° 30x10°
— Weekday
"E PN5O - = — Weekend
5§ 20
b~
S
23 10 10
a
0
510’
ﬂs 4
2z 3
g 2
g 1
4
|
150" 1.5x10
“e PN OO 300, b o o o
S 10 - 10
g
% 05 05
g
4
T 00 00

= 40
Diameter

£ ¥ 3%
£

a 30
=

O 25 25

20 —— — —— 20

| T [ T T I Ll T I T Al ] T T [ L T ] ]
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time

* Diurnal pattern is

strongest for smallest
particles

Weekday/weekend
differences decreases
with particle size

Geometric mean
diameter smaller on
weekdays

-
& UNIVERSITY of TORONTO



Seasonal Temporal Patterns
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Modeling Temporal Patterns
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patial Pattern in Toronto
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Summary

* New high time resolution instruments allow
detection of temporal patterns at multiple time
scales

* Interpretation at multiple times scales offers
substantial benefits for receptor modeling and
exposure assessment

« Time resolution, chemical breadth and degree of
guantification need to be balanced based on
research or monitoring focus of interest.
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