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The recent deployment of strategically designed and launch-coordinated ozonesonde networks
during Aura has transformed our capabilities for: [a] validation and intercomparison of satellite
ozone products; [b] evaluation of models and assimilation mapping of global ozone; [c] sampling
the UT/LS (upper troposphere-lower stratosphere) with consistent temporal and vertical resolution;
[d] determination of dynamical and chemical processes affecting ozone throughout the troposphere.
One example is the SHADOZ (Southern Hemisphere Additional Ozonesondes) tropical network

<http://croc.gsfc.nasa.gov/shadoz>, operating since 1998 EThompson et al., 2003]. The campaign-
Base% IONS ZENTEX [Intercontinental Transport Experiment] Ozonesonde Network Study) networks
over North America in July-August 2004 and March-August 2006, <httB:[[croc.gsfc.nasa.gov[
intexbéionsOG.htmI>, targeted Aura validation. An overview of IONS-06 tropospheric ozone as
applied to satellite, assimilation and models will be given. Selected discoveries from the 2004 and
2006 IONS soundings are described. IONS-04 provided ~300 O3 profiles from eleven North
American sites and the R/V R H Brown in the Gulf of Maine. With July-August 2004 dominated by
low-pressure conditions over northeastern North America (NENA), UT ozone consisted of
approximately 25% stratospheric O3 [Thompson et al., 2007a,b] interleaved with O3 from aged or
relatively fresh pollution and lightning [Cooper et al., 2006; Morris et al., 2006]. IONS-06 covered
boreal spring and summer, with a greater range (the eleven 2004 sites plus a dozen in California,
New Mexico, Mexico City, Barbados and southwestern Canada). Tropospheric pollution statistics and
contrasts in UT/LS O3 between 2004 and 2006 guide retrievals for various Aura retrievals. Both
IONS periods displayed a persistent UT ozone maximum [Cooper et al., 2007] over the summertime

south-central US. March 2006 IONS sondes over Mexico manifested persistent UT/LS gravity wave
influence and more sporadic pollution.


http://code916.gsfc.nasa.gov/Data_services/Shadoz.
http://code916.gsfc.nasa.gov/Data_services/Shadoz.

Presentation Road Map

Strategic Ozonesonde Networks in Integrated Observations

IONS-2004 — High variability; both pollution & natural O, sources
in troposphere. INTEX JGR Special Issues Vol 111 & 112

IONS-2006
> Three-phase campaign, > 600 North American soundings
> Pollution, natural O, sources dominant again
> Aura Validation Papers (JGR Special Issue, in press)

On-going Analyses with IONS Profiles
1 Hui Poster — IONS-NATIVE-OMI comparisons
1 Yorks Poster — IONS/Beltsville (MD) pollution statistics

Future? Modify, optimize retrievals to account for variability



Synergistic Observations: Ozonesondes
Integrate In-Situ Data, Satellites, Models

+ High vertical resolution (~100 m), consistent sonde location guide
other sampling, data-assimilation, satellite sampling & algorithms

+ IONS supports aircraft missions, Aura’s 4 O, sensors
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Define IONS-04 Network Requirements

Design No. American O; sonde network for ICARTT/INTEX —

1.

NA (Intercontinental Transport Expt) to answer:
Can O, pollution be followed during ICARTT?

2. What are O; transport patterns across NA & to Europe?
3. How much Asian O, reaches NA? How much O, is

from STE, advected pollution, lightning?

4. Can O;pollution be measured from satellite, predicted?
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Ozone Variability in Curtains — IONS-04

Narragansett, RI: July-August 2004
gone erng‘l io (ppbv)

[ONS Profile Cross Section : August (02,2004 Ozone Mixing Ratio (ppbv) 0
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+ Single site variability — Strong ST influence:

Narragansett, other NE No American (NENA) sites
below t’pause (Thompson et al, 2007b)

+ Single day variability (2 Aug), NENA Sites, ExTL layer,
high ST O; mixed with pollution, lightning/convection




IONS-04 Contributions — O; Budgets & Processes

¢ Northeastern No America ozone budgets from laminae
analysis (Thompson et al, 2007a,b):

e 25% from Stratosphere

 15% RCL - Regional convection, lightning
 10% - Boundary layer — local pollution

« 50% - Advected fresh and aged pollution

+ Pollution from Alaskan, Canadian fires (Pfister et al, 2005;
Morris et al, 2006)

¢ UT ozone maximum — mostly lightning over south
central US, FLEXPART analysis (Cooper et al, 2006)

¢ Comparisons of IONS to “smart balloon,” (Mao et al, 2006)
& models (Chai et al, 2007; Pierce et al, 2007; Tarasick et al,
2007)
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Satellite Comparisons, IONS-06 & TES
Diverge in UT, BL (R Nassar, J Logan, JGR, in press)
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Southern Hemisphere ADditignal OZoneiendes



X O\
onesony " Netw®

IONS-2004 — High variability regionally, temporally
-- Laminae — a consistent approach to tropospheric O, budgets
-- Northeast US/Maritimes show complex UT/LS: interleaved STE,
lightning, pollution influences, ie “extra-tropical tropopause layer”

IONS-2006
> All sites display mixed ozone sources in UT/LS, with a south
central summer “UT ozone maximum?” similar to 2004
> |n progress: 2004-2006 NENA comparisons; 2006 seasonal
budgets - pollution, natural O, sources
> In press: IONS-06 & Validation of TES, OMI/MLS, MLS, HRDLS

Stay tuned for other IONS-06 Results

] Model & Assimilation comparisons
[0 Visit Hui, Yorks Posters
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ARC-IONS — 2008 Proposed for ARCTAS
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Beltsville, MD: June-August 2006
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Above — ST influence above 8-9 km (300 hPa).
Lightning too?

Right — Cooper et al (in press): [a] All median O,
10-11 km, Aug 06; [b] pv <1, stratospheric
influence removed; [c] trop Oz less ST O, from
MPI model = lightning UT O, influence

Major IONS Issue — Sources of UT Ozone.
In Progress — IONS-WAVES (2007) at Beltsville.
Compare to “FLEXPART Budget”
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TTOR Comparisons — Schoeberl et al, in press

SHADOZ data are used for our tropical comparisons.

SHADOZ Sondes and OMI-MLS Residual
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Figure 3. Comparison of ozonesondes 200TSC and the our 200TSC estimate. Upper figure shows the data points,
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lower figure shows a PDF of the difference between the sonde 200TSC with the mean and standard deviation

{dashed and dotted, respectively).
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