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Motivation

* Incorporate carbon data from two
major networks in the US to
understand the spatial and seasonal
patterns in light absorbing carbon (LAC)
at remote and urban sites.



Outline

Describe networks

* IMPROVE network (remote/rural)
* CSN network (urban/suburban)
LAC concentrations and seasonality
Filter-based light absorption
Temporal trends in LAC



" IMPROVE Aerosol Network
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CSN Network
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Measurements
IMPROVE

* Frequency: Every 3" day, 24hr

IMPROVE Sampler , o
* Species: Inorganic ions,

(Big Bend NP, TX)

- gravimetric PM, . and PM,,,
'y L £ SO elemental species, carbon (OC and
LAC)

A
L

* Filter-based light absorption (HIPS)

CSN

* Frequency: Every 3" or 6t day, 24hr

* Species: Inorganic ions, gravimetric
PM, ., elemental species, carbon (OC
and LAC)




Carbon Sampling Issues

*Different samplers (Malm et al., 2011)

*Different analyses (TOR vs TOT) (chow et al., 2004)
Different artifact corrections (chow et al., 2010)

*EPA transitioned to an IMPROVE-like sampler and TOR
analyses starting in 2007 through 2010.

3 protocols:
-IMPROVE: TOR, artifact corrected
- pre-transition CSN (before 2007) : variety of samplers,
TOT, uncorrected for artifacts
-post-transition CSN (2007-2010 ): IMPROVE-like sampler
and TOR, uncorrected for artifacts



Carbon Data Reconciliation

*Need for reconciliation for data prior to the transition.

*Collocated IMPROVE and CSN data from 2005-2006 were
used to determine multiplicative and additive
biases/artifacts (Malm et al. 2011).

* Monthly adjustment factors applied for specific samplers.

*Positive artifact correction applied to CSN data (0.35 pg/m3)
based on back up filters.
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Urban/Rural Ratio
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2007-2010 CSN Seasonality for LAC Mass
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IMPROVE Light absorption (f,,.) measurements from HIPS
(hybrid integrating plate/sphere)

 Designed to measure the absorption thickness of a Teflon filter
 LIPM from March 1988-March 1994

* HIPS from April 1994 to present

e Similar artifact issues as any filter light absorption method

e Masking of filters introduced biases (before 2008)

* LACand f,. highly correlated (Chow et al., 2010)
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Summary

* Reconciliation of carbon data from IMPROVE and CSN have provided
detailed spatial patterns in urban and rural concentrations.

 West: Opposite seasonality (urban winter max, summer rural max)

e East: Urban winter/fall maxima, varied rural seasonality

 Urban excess is greatest in the West, especially in winter, and
highly localized.

* Filter-based measurements reproduce similar spatial and seasonal
patterns to LAC and are highly correlated but need additional artifact
corrections to account for biases in derived absorption efficiencies

* Widespread decrease in annual mean LAC concentrations from 1990-
2004.



Acknowledgements

National Park Service
IMPROVE

jlhand@colostate.edu

L : "V)v‘ -
e e
| TR
- -~ ’ - .
o 4 I St

. ';. Kass & ;
cadla Naﬁonai P,-ark ME
©.20% worst-day§.”




