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Presenter
Presentation Notes
In general correlations better in the eastern U.S.  Also, better in the summer than winter (based on subsequent work).  

In east, correlations around 0.6-0.9.  Portions of the west OK, but mostly not.  Difference due to a combination of model, surface reflectance, pollutant type (works best with sulfates and smoke, not nitrate), lower values (linear effect), and less data (poor retrieval in west lowers correlation).

This work documented the relevance and integrity of AOD to PM2.5 for the CAIR draft rule and its subsequent implementation.  CAIR transport rule was focused on eastern U.S. so this documents the usefulness of these data in a quantitative manner. 



Baltimore, MD  Summer 2004  
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Conceptually simple idea
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Smoke mix ing in 
Maryland

20-22 July 2004
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Presentation Notes
The final case is when the Alaskan smoke did mix down to the ground level, putting Baltimore firmly into Code Orange with a 24 hour average PM2.5 concentration of 48 g/m3.  The smoke impacted much of the eastern and midwestern U.S., traveling through the midwest as far south as Louisiana, then all the way up the east coast.  

On July 20, PM concentrations we already elevated over 30 g/m3.    Lofted smoke can be seen at 2 km and 4 km.  On July 21, the ground concentrations have lessened, but the lofted plumes plunge down into the boundary layer about mid-day and continue into July 22.  PM concentrations peak (for one hour) in Baltimore at 62 g/m3 on July 22, with a 24 hour average of 48 g/m3.  

If Baltimore (or another eastern/midwestern urban area) had exceeded the PM2.5 standard, the ability to combine the horizontal satellite image (to see regional scale) with lidar (to see vertical scale), would enable us to know if transport was having an effect at ground-level in real-time.  With some quantitative work and modeling, we could even get an indication of how much pollution was above and below the boundary layer.  

But the lidar can help with this.  We calculated the amount of optical depth below and above the boundary layer on the afternoon of July 21.  (PRESS KEY).  The leftmost bar is the optical depth from beneath the PBL and the rightmost, upper bar is the optical depth from above the boundary layer. The results are in almost perfect agreement with the PM2.5 at the surface and the total optical depth seen by MODIS.

Supplemental information:  July 22, 2004
Peak 1-hour PM2.5 concentration: Baltimore MD = 62 g/m3, Washington DC = 52 g/m3
24 hour average PM2.5 concentration: Baltimore MD = 48 g/m3, Washington DC = 39 g/m3
Credit:  Data and images processed by UMBC and Battelle, except regional MODIS image (top right) from UW SSEC. MODIS AOD data provided by IDEA site.



Before upgrading: 2008 Existing

ALEX - UV N2, H2O Raman lidar - 355, 389, 407 nm
ELF - 532(⊥,), 1064 elastic lidar



GALION needs
QA/QC site for lidars in US
Have all the wavelengths that people 

might use routinely
Ability to cross-calibrate instruments
Need to add MPL and LEOSPHERE

Micropulse Lidar Leosphere



UMBC Monitoring of Atmospheric Pollution (UMAP)
(NASA Radiation Sciences Supported Project)

http://alg.umbc.edu/UMAP

Weblinks
to 
instruments

Presenter
Presentation Notes
The NASA project was retitled UMAP (UMBC Monitoring of Atmospheric Pollution and the instrument links are shown on the site here.



Data available

Presenter
Presentation Notes
The system is calendared and quicklooks can be seen by clicking on a date in green.



355 nm Leosphere retrieval (new)



New instruments
BAM and TEOM (PM2.5 continuously)
TSI 3683 (3λ nephelometer)
CIMEL (8λ AOD, size distribution)
LICEL (new detector package for ALEX)



MPL Shareware Concept



Lidar and radiosonde measurements were also used to evaluate 
nearby ACARS PBLH estimates at RFK and BWI airports. 

Problem was identified with automatic PBLH calculation 
aircraft profiles during the evening transition. 

The ACARS bulk RI # algorithm was modified to minimize 
incorrect specification of very low PBLs with weakly shallow 
inversions or during the early evening PBL transition period.



Wind Profiler PBL Determination 
Method

The PBL from wind profiler is found by 
taking the median of the SNR profiles 
and then finding the height at which 
the peak occurs (Angevine et al. 1994). 

 Angevine, W. M., A. B. White, and S. K. Avery, 1994: Boundary 
layer depth and entrainment zone characterization with a 
boundary layer profiler. Bound.-Layer Meteor., 68, 375–385. 









Summary
Lidar will give the profile and the 

PBL height
We can constrain expectations on 

the agreement between AOD and 
the PM at the surface from these 
measurements
Lidar should also be able to help 

Pandora measurements in 
assumptions of horizontal 
homogeneity
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Backup



Leosphere’s second application

Profiling aerosols over Baltimore
Horizontal VAD scans (like the REAL 

system)
Isolates local sources
Horizontal spatial extent of haze over 

the city
Eye safe operation … can’t do this at 

532/1064 nm

Q. What fraction of the aerosol load over Baltimore is locally 
generate and what fraction is transported in?

Q.  Can we improve the use of satellite remote sensing over urban 
areas by understanding the surface reflectivity and what the AOD 
should be?



Eye safe 355 nm scanning lidar over Baltimore

10 km 



Planetary Boundary Layer



Sept. 2, 2009 Intercomparison
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Lidar Extinction Profile and Radiosonde 
Virtual Temperature Profile for 8/14/2007 

at 0:00 UTC
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Leosphere - ELF Sept. 02, 
2009 intercomparison


	�UMAP Lidars �(UMBC Measurements of Atmospheric Pollution)
	Slide Number 2
	Slide Number 3
	Conceptually simple idea
	Smoke mixing in Maryland�20-22 July 2004
	Before upgrading: 2008 Existing
	GALION needs
	UMBC Monitoring of Atmospheric Pollution (UMAP)�(NASA Radiation Sciences Supported Project) 
	Data available
	355 nm Leosphere retrieval (new)
	New instruments
	MPL Shareware Concept
	Slide Number 13
	Wind Profiler PBL Determination Method
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Summary
	References:
	Backup
	Leosphere’s second application
	Eye safe 355 nm scanning lidar over Baltimore
	Slide Number 23
	Sept. 2, 2009 Intercomparison
	Slide Number 25
	Lidar Extinction Profile and Radiosonde Virtual Temperature Profile for 8/14/2007 at 0:00 UTC
	Slide Number 27
	Slide Number 28
	Leosphere - ELF Sept. 02, 2009 intercomparison

