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3 Sources of Atmospheric Input:  
Long distance transport: Continental + Regional 



Regional, proximate sources 



Local, mobile 



Local, mobile 

Inputs are stochastic, intense and near the ground 
Disproportionate impact on local deposition  



Field sampling: What do we observe in the city? 

St. Mary’s Park 





A koniograph: like a hydrograph, a spikey,  
stochastic mess! 



Return Periods St. Mary's Transect 6/4/06
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We can make sense out of random variation through extreme event analysis 
Analogous to the return period of floods and storms; “the 100 year event” 
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Concentration highest behind 
2 rows of trees 



Flushing Meadows/Meadow Lake/ 
Willow Lake 
Queens, NY 

Van Wyck Expressway 



Van Wyck Expressway 
Transects with and without vegetation 

If trees are filtering PM, 
decay will be steeper along 
the vegetated transect. 



Van Wyck Expressway 
Transects with and without vegetation 

If trees are filtering PM, 
decay will be steeper along 
the vegetated transect. 

Trees act like a capacitor 
Impose a time delay 
Retard flushing 



Re-circulating eddies form downwind of objects 
 like trees, causing localized increases in concentration. 
These are  depositional hotspots  

Take home 1: 



Cities are all edges 
 defined by roads: line sources 
 sharp horizontal changes in cover 
 steep gradients in particulate concentration 
 Edges are likely hotspots 

Take home 2: 



What about the vertical dimension? 



The Brooklyn Grange 
Largest rooftop farm in the US 



Street level 



Between floors 
3 & 4 



Rooftop, 6 stories up 
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Take home 3 
Rooftop sampling underestimates 
 ground level concentration 
Thereby leading to  
overestimates of deposition velocity 



How can we begin to characterize such heterogeneous spaces? 



NYC alone has 13 PM monitors (TEOM) 



And monitors are deployed in every major city 



1000’s of TEOM Filters 
collected bi-weekly 
Discarded!! 

XRF?  
EM microprobe? 



EPA + FHWA + State Hwy =  
Natural Synergy 



2010 EPA Rulemaking for near-road 
NO2 monitoring 



Road Weather Information Systems  
The RWIS Observation Network 



Road Weather Information Systems  
The RWIS Observation Network 

Generalizable: 1000’s nationwide 
Model system 
 Along highways; de facto rural-urban  
 gradients 
AC power  



The heavy lifting has been done for us! 



Select test bed cities 
 BES and CAP 
 UltraEx 

We have access to an embarrassment of riches! 

! 











Van Wyck 



Van Wyck  East  

















LIE South 7/14/11 


