Non-CO, Climate Gases:
Assessing and Understanding
Tropospheric Ozone Changes
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clles of ozorne
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nge transport witn alrcraft, smo, anc surfac
pased measurernents — a focus of ine Alr OL]:‘.JJ[/
and Cniemical Transforreation and Long-Range

Eiensive validation of satellite proflles frorm
ozonesonde (2.q. SHADOZ, JONS) and alrcrarfi.
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Ozone profiles and surface ozone at Trinidad Head,
California illustrating the variability in time and altitude
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Sources (local and regional production, long-range
transport, lightning, injection from the stratosphere)

Narragansett, RI Houston, TX Hilo, HI

Stratospheri
Intrusio

Lightning
Transport Layer
from S.E. Asia

Local Production
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Stratospheric Ozone
Tracer at 8.5 km on
July 22, 2004 (1ONS 04)

Stratospheric
ozone tracer
comes from the
FLEXPART model
developed by
Andres Stohl. It is
a Lagrangian,

guantitative
particle dispersion
model that
includes full
turbulence and
convection

Altituds [km]

parameterizations.

IMPORTANCE: Although not an anthropogenic
source, climate change could influence input
from the stratosphere. It is also an important
test of model performance.




Influence of lightning on upper trop. O; over N. America



00 UTC, Aug. 12, 2006

Lightning NO, tracer for FLEXPART
superimposed on GOES upper
troposphere water vapor image.

IMPACT: Persistence of
the anti-cyclone and
connection with
convection suggest that
upper troposphere
ozone in this region
could be influenced by
and impact climate.



Surface Trends from longer-
term surface ozone
and ozonesonde
measurement stations
in the N.H. and S.H.

Ozonesondes
700-500 hPa

Surface
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Sep.-Oct. 1986-1994

Contrasting flow patterns
to Hawaii for the two time
periods in September and
October when significant
changes have taken place.

Sep.-Oct. 1995-2004



Comparison of west coast aircraft (MOZAIC and campaign)
profiles and Trinidad Head ozonesonde profiles.
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surmmmary

°> Long-terrm tropospneric ozone cnanges or)
2 glopal pasis are not well deterrmined frorm
opservaions.
> Avarlety of processes carn contript Ute to
.'OJE £ e JHOUMO(J c disiripution and veriical
Ure of longer-terrr Jchanges,

2 CorJ'J LIIng rneasurernents of representatlve
fropospneric ozorie tme series aric stucles of
orocesses resgornsiole for longer-terrn cnanges
are essentlal Tor understancding ine role of

nnouse gas (and

rrooou'ler]c 0ZOre &S 2 greer
s as well),
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