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P E R S P E C T I V E S :  A T M O S P H E R I C  C H E M  S T R Y  

Unraveling C 
Randall R pried1 

As mmmou as contrails are in tbc sky 
day, it i6 m y  ?a imagine hat du: & 
10,000 jet aircraft oparating every day d 
m the composition of the atmosphere sub- 

But do they? And i f  so, by how much? 
f w o  recent cmnpdgns h the Norrh Atlan- 
tic region arc now providing much-aoeded 
obsewuioaol coll~ppin(s on the chemical 
composition of the annosphere at the d e -  
vent altitudes. Such studias IUD particulmly 
rimely BP &Lias indumy farecam are pre- 
dicting a doubling in the number of open- 
tioaal aircraft over the next 20 y w  ( I ) .  
w31 

Jet airerr& amit several chamkal spe- 
cies that &ect atmospheric ohcmiw pnd 
climete, including cdsbon dioxide (C02). 

strantislly d aircraft mising [NzJaltitUdtS. 

water (MZO), RitrOgm oxides 
W0,X Sulfur oxides ( S 0 , X  md 
soot. Over the lam dcude, NO* 
cmieslons bavt Ampnod Ihc mogt 
anntndnn bacauss of &air mls in 
firming ozone, R potent 
greenhouse gas thmugllout the 
atmasphar and a m m o n  ais 
pollrdant in the Iowa troposphere, 
Considerable research has been 
foctued an low NOz combusrot 
t&hnologies, and the lntrmmiaaal 
Civil  viat ti on Organidon 
(ICAO) hos WCC reduced (be 
rrcommmdtd eailing on 8 i m &  
NO, smir~ions during landing 
and takeoff. 

prrscnt-day aircraft into the 
The NO, emissions 

7 (nt heights of 9 to 13 b), whore most air- 
. ” e r a  fly, rep~crcats a relatively pristine 

envirmrnent that is affected only episodi- 
cally dwiq weather CYtRts Qat rapdly lift 
surhca sir or bring down stratospheric air. 
EVW the amall m a n  ar surface emis- 
s l m  lnnsponed to high altinrdt is sixnih 
in v i t u d e  to [Juflrha aircraft so- 
ddougb q-ing it [m#]ir a mior 
challanga for atmospheric  scientist^. To 
complicate masters. the same wcatba 
events rtsponsibie for surfece NOz tms- 
port may also be asmciated with lightning 
that cas produca and Iqlsct NO, dirsctly at 
the uppor Itltitucbs. Bltl detailed under- 
standing of  NOx peneration aad rrSnsport 
in Iighming cvw is heking. 

The various sourn contributions to up- Inverti 
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Claud-fcuming processes is coaridmbly 
poorer than thpt of ozone chemical proo- 
area. 
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