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Science Questions

 How representative are surface measurements
over Gulf of Maine for conditions aloft?

 When are surface and atmosphere aloft coupled
or decoupled?

 How do elevated layers of pollutants impact
surface air quality?




NOAA/ETL ozone lidar (OPAL) at NEAQS 2002
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Ronald H. Brown ship track on 4 & 5 AUG 2002
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4 AUG 2002
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How representative are surface measurements for conditions aloft?

120 1 [—— surface ozone B
" — Ozone aloft 300 = 500 m B
, 100 - ,i -
a go- ) | |
i s l' A oA
Lad 60 - Ll -
= 3 i
N 40 - -
-]
20 - =
0
00:00 12:00 00:00 12:00 00:00
08/04 08/04 08/05 08/05 08/06
Time , UTC
v
1000 1000 [T
Ron Brown : _l_ EE_HEH
radiosonde i Y 7 =0
data 'E 60O | £ 600}
1; 4040 -'-E‘ 4040 :.'
+ 200 | ¥ 200 _f-
0 o] __.__..-=—_-r:‘.f'l.;_._.,_

18 20 22 24 26 2B 30 26 27 2B 29 30 31 32
FPotential temperature , deg C Fotential temperatura , deg C



Offshore transport of continental, polluted air
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Well-mixed daytime BL Stable atmosphere over cool water
over land

o Stratified atmosphere over ocean
 Layering of pollutants due to wind shear

* Decoupling of layers increases with distance from shore



Surface ozone vs. ozone aloft (300 - 500 m MSL)
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How do elevated layers of pollutants over Gulf of Maine
Impact coastal air quality in New England?

A. Fumigation

—

B. Horizontal transport to elevated terrain
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4 AUG 2002: Fumigation of pollution layer aloft
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Summary

« Surface and atmosphere above 300 m MSL over Gulf
of Maine were decoupled most of the time.

 Predominantly higher ozone concentrations aloft.

« Surface measurements only representative for marine
BL, which can be as shallow as 50 m.

 Vertical distribution of ozone was fairly uniform when well-
mixed continental BL was advected over Gulf of Maine.

« Evidence of fumigation as elevated plume of aged
pollutants was transported from the Gulf of Maine over
coastal New England.




