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GLOBAL SIGNIFICANCE OF PM,;
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WHO target of PM, 5 = 10 yg m-3
Adverse lung, cardiovascular effects
3 million* annual deaths worldwide
(3% of all deaths)

T e

__

| ———

*Forouzanfar et al.: Lancet, 2015.




NEED TO EVALUATE SATELLITE-DERIVED PM,.
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SPARTAN =
SURFACE PARTICULATE MATTER NETWORK

SPARTAN Headquarters:
Dalhousie U, Halifax NS

— Urban Areas:

-Beijing

-Kanpur

-Hanoi

,_ | -Buenos Aires
" -Dhaka

-Manila

1 -Rehovot

O Current/Past sites
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Ongoing measurements of ground-level PM, ¢
collocated with AOD measurements (sun photometer)

» Each site collocated with sun photometer
(AERONET)

Sun Photometer:
AOD at 550 nm

*G. Snider; C Weagle, et al.. AMT 8(1),2015.



SPARTAN INSTRUMENTS

Each SPARTAN station includes two instruments™:

Physical sampling: aerosol filters Optical sampling Nephelometer
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SPARTAN: DATA PROCESSING SEQUENCE
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FILTER WEIGHING  §f/ PALHQUSIE

* Cleanroom facility (< 100 particles/cm?)

* Follows USEPA protocols:
* T-range: 20 — 25 °C
90 ee

" RH-range = 30— 40 % -e3T2ce.
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* Daily mass calibrations
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DECONSTRUCTING FILTER MASS DALHOUSIE

UNIVERSITY

ICP-MS Surfacereflectance
(acid-digested metals) (water-soluble ions) (Black Carbon)

Species Rel. Composition
Soil = {Mg, Al, Ti, Fe} 8 —23%

Sea Salt = {Na}
Trace Element Oxides = {V,Zn, As, Cd, Ba, Pb} <%
Ammonium nitrate = {NO;}
Ammonium sulfate = {SO,, NH,}
Effective Black Carbon = {Reflectance} °




AEROSOL COMPONENTS

Particle-bound water
(PBW*)= f(RH)

Residue Matter (RM*) =
Total Mass — [Inorg.] — [PBW]

*RM and PBW are
indirectly measured

Crustal
Materials

‘ Salt Effective BC
Trace Metals: Al, Mg, Ti, Fe, V, Cr, Mn,
Zn, As, Ba, Pb




GLOBAL PM,. COMPOSITION
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SPECIATION TRENDS
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ESTIMATING PARTICLE-BOUND WATER (PBW)

Hygroscopicity parameter (k-Kohler theory):
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WATER-MASS CONTRIBUTION
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HOURLY PM,  ESTIMATES
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TRACE ELEMENTS: CRUSTAL ENRICHMENT
FACTORS
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-Crustal Average via Taylor and McLennan, Rev. Geophys., 33(2), 1995.
-Snider et al, ACP in prep, 2016



CORRELATIONS OF SPECIES

All-site weighted average:
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SUMMARY

Ongoing PM, ; and AOD measurements in urban areas: ALTS
- hourly, seasonal, and multi-year time spans AR

Characterizing PM, ; mass, composition at a single facility,
using standardized methods

;i

Aerosol components show multi-site correlations, trends M

We encourage ideas for new partnerships. For more

information, please visit spartan-network.org
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SPARTAN is Funded

SPARTAN is an IGAC- NSERC | | rc
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endorsed activity CRSNG
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EXTRAS: SPARTAN DATA ONLINE
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|~ Hourly PM, . (Estimated)
"(/7/ 4 2

‘ 1 Measured PM, ,

(9-day sampling intervals)

| Nephelometer-Measured Relative

Humidity (%)

:‘ ~ Nephelometer-Measured

Temperature (°C)

Nephelometer Total

Scatter (550 nm)

- . e e e [ )
Sew -
; ysook
é»x..
! -
g ™
3
=
"o 3 DT D Owdl Oed e i e
2oy Sarm | Py
10008 ) ) 1
"o . 1 1
- | Daily ,
o .~ PM, JAOD -
8 oo B |
¥ socb ’ ratio ' 1
& o ° el | 4 - 1
0o~ . " .t
200 . . . 4 O"
00, e o . o) 4
.
g 3  Dec  Deci  Jeall  Jands  Fesd
201 SR TETVYY

Particle-Bound Water

Effective Black Carbon
Sea Salt

Residue Material

Crustal Material
Ammonium Nitrate

www.SPARTAN-network.org/interactive




EXTRAS
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