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Introduction: Extra-Tropical Upper Troposphere/Lower St ratosphere 1

a Understanding the extra-tropical (ET) upper troposphévefer stratosphere
(UTLS) is critical to climate change and ozone recoveryistid

F UTLS responds to tropospheric climate change and stratesplozone loss

F Changes in Brewer-Dobson Circulation, upper-troposphesynoptic eddies,
and mid-latitude convection affect ET stratosphere/trepbere exchange
(STE)

F Substantial ozone depletion occurs in Antarctic sub-wertéozone hole”
responsible for signi cant LS temperature change

F Stratospheric ozone transported into UT may affect its clestny

a Improving representation of the UTLS in data assimilaty@tesns (DAS) is key
to predicting and detecting climate change

a Analyses in progress of UTLS MLS data (with model and DASarsops) will
Improve understanding and quanti cation of ET-STE

a We are extending these studies to include ACE data, othearsokccultation
datasets — and beginning to look at HIRDLS data



Tropopause Structure in DAS 2

a PV near tropopause (white contour 4.5 PVU) shows largeesbalses between
DAS, especially in the lower stratosphere

a But tropopause location/structure and small-scale fezguagree well, depending
on resolution



Tropopause Structure/Transport in Satellite Data

a UTLS ozone shows biases between satellite data, transpodei and DAS
a Case studies of and development of climatology of ET-STidreprogress



Fractional Density

UTLS Ozone Distributions in Satellite Data and DAS 4
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UTLS Trace Gas Correlations in MLS Data

MLS CO / ppbv

a Planning climatology/seasonal variability ET-STE st{A&ffg proposal):
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Variability in MLS and ACE-FTS trace gas correlations
Equivalent latitude (EqL) view of trace gas evolutionoffofig slides)
Observed UTLS ET-STE variability compared to that in DASaoakls

MLS G;, HNOg3, CO, HyO, ACE trace gases; HALOE, POAM, SAGE &
H->O for past record

HIRDLS @ valuable, with near-global coverage and good verticalu@ean



Tropopause/Subvortex Transport in MLS Data 6

a Low HNO3 and O3 con ned in winter vortex/subvortex; tropopause becomes
primary transport barrier in spring (consistent with i@tIACE-FTS results)

a HIRDLS will cover SH subvortex only in spring; but this pe&ns relevant for
dispersal of chemically-processed air



Mixing Diagnostics and UTLS Transport

a Transport barriers (K¢ from GEOS-5 PV) show good agreement with strong UTLS
ozone gradients, springtime mixing from subvortex

a Evidence of quasi-isentropic STE and interannual vésiabil
a Similar analyses of ACE-FTS data in progress; HIRDLS ozibaésarbe useful



Summary 8

a Analyses of MLS UTLS data, compared with model and DASsesiih a focus
on several areas of ET-STE:

F Detailed case studies of quasi-isentropic ET-STE events
F Climatology of quasi-isentropic ET-STE events

F Seasonal, interannual, and interhemispheric varidtiiatology of ET-STE:
Global structure, trace gas correlations, PDF analysts, et

F Comparisons with model and DAS products

a These ongoing studies will be extended to include other sketist
F Studies including ACE data are in progress
F Extending back in time with HALOE, POAM, SAGE
F Beginning to include HIRDLS ozone



Mixing Diagnostics and UTLS Transport: ACE-FTS

a Trace gases (§ HNO3 and HCI) from ACE-FTS in the UTLS
a Coverage is sparse, but these show evolution similar to dfiILS G
a Other tracers (e.g., NO) from ACE-FTS may be useful in this region



