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1. Introduction and Motivation

* PM, c is a major contributor to air pollution and negatively impacts human health Data 3 C B
* Past studies have estimated PM, - concentrations from aerosol optical thickness (AOT) from e Daily PM, : Local Conditions from Environmental Protection - m = 4
passive satellite sensors (e.g., MODIS, MISR) Agency (EPA) ground stations (parameter code: 88101) \ i
* Limitations of this approach:  Extinction coefficients (532 nm) from V4.10 CALIOP L2 5 km = a4 = Qscat Qabs
* PM, : is surface-based, but AOT is column-integrated aerosol profile (L2_05kmAPro) product %
* AOT incorporates the effects of humidity, whereas PM, . is a dry-mass measurement 3 Cm = ( n )
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CALIPP . provides .aerosol . vertlcal pollution/smoke vs. dust/sea salt)
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3 * Unlike AOT, extinction near the ground is a * Excluded aerosol extinction range bins classified as dust * Value of 0.6 is used (measured during SEACRS)
more realistic representation of near- * Values used: a,,; = 3.4 m?gtand a,,, = 0.37 m?g? (Hess et al. . ;
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* To account for impact of humidity on a,,, + @ - mass extinction efficiency (m2g-1)
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6. Initial Validation Efforts

7. PMLS Working Group for MIRA
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8. Conclusions and Future Work

Future efforts include:

* Spatial distribution of twelve-year mean PM,  concentrations derived from CALIOP compares reasonably well to that of PM, ¢
collected at U.S. EPA stations

* Encouraging relationship found between CALIOP-derived PM, : and EPA-observed PM, -

* Decreasing PM, ; pattern over majority of eastern CONUS (i.e., air quality improvement), consistent with EPA-based PM, ¢

* Some areas of western CONUS show increasing pattern in CALIOP-derived and EPA-based PM, c (i.e., air quality degradation)

 Spatial and temporal representativeness issues

* Impact of varying CALIOP aerosol types and corresponding mass extinction efficiencies

 Mixed layer/planetary boundary layer height (derived from lidar data or provided by
models

* Application of PM, ¢ derivation method to other regions (i.e., global analysis)

9. Acknowledgements

This research was funded through support of the NASA CALIPSO Project. CALIPSO data were obtained from the NASA Langley Research Center Atmospheric Science Data Center. MODIS data were obtained from the NASA Goddard
Space Flight Center. PM, . data were obtained from the U.S. EPA Air Quality System (AQS) site.




