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Tropospheric ozone and other gases

« The challenge and why

* The how to do ‘it’

« Did ‘it’ work

« What we are trying to do with ‘it
« What else is happening

« What next
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ENVIRONMENTAL IMPACTS OF jpL
ATMOSPHERIC OZONE Clrn
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Tropospheric ozone and its precursors are a key measure of air

quality and the characterization of the chemical and dynamic JPL
processes governing their magnitude and distribution is one of Fr
the cenfral extant scientific challenges gbdiaey amns I Tpcy
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Characterization of the vertical distribution of ozone is critical tu JPL
understanding its role in air quality and climate o e ooy
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10% and 20% of lower tropospheric ozone
originates from the upper and middle
treposphere in the northern mid-latitudes

20-30% of the lower tropospheric ozona
reaches the upper and middle troposphere
in the northern mid-latitudes
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te zonal mean czone distribution for a GEOS-Chem -
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The lifetime of ozone is strongly dependent IR L ml -n wn
on its altitude
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JPL
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Driving requirements s ezt ey

Spectrometer Type  ConnesOype 4-port FTS

Max. Optical Path | £ 8.45 cm [nadir & calibration)

Diflarenco £ 33.8 em (limb)

Scan (inkgration) | 4 sec {nadi & calibration)
Tima 16 sec (limi)
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Resolution junap) 0018 cm” (limb)

'Spectral Coverage 650 to 3050 cm”
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arrays

*Spatial resolution of 5 x 8 km at nadir & 2.3 km ?

at limb
Passively cooled

«2-axis gimbaled pointing mirror

August 2, 2006

*Fourier transform specirometer
“Wavelength response: 5 1o 154 micron
“ne scan every 4 or 16 secs

*Four optically-conjugated 1x16 pixel detector
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Tropical Tropospheric Ozone Column : JPL
Comparison between TES, GEOS-CHEM and GOME 2255 ey
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Comparison TES and GEOS-CHEM
1-15 November 2004, 350hPa :Eml‘m
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@ Tropical Atlantic ‘Ozone Paradox’ ;Eh

TOMS Tropospheric Ozone Columns Biomass burning emissions
( Martin et al., 2002) (Duncan et al., 2003)

Highest TOCs observed by TOMS over the
Southern tropical Atlantic in DJF while the
biomass burning occur north of the ITCZ

[Thompson et al., GRL, 2000]
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Tropical Atlantic ‘Ozone Paradox’ SJPL
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TES O3 and CO maps for November 4-16 SJPL

Elevated ozone
over Atlantic

Elevated ozone
over IndonesiafAustralia
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Transport from Africa
and/or Australia?

Elevated CO over
continents
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Signatures of biomass burning JPL
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MODIS fire counts November 5-15
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Sciamachy absorbing aerosol index (AAl) November 2004
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Sciamachy data indicates particularly

NO, signatures and distributions
high NO, columns in Australia and
South Africa
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@ Summertime Ozone Maximum over the Southern U.S.  _JIPL

GEQS-CHEM GO and ozone concantrations, 300 hPa, July 2000
Ozona

F L ) —

A large maximum in ozone (=80 ppb) in the
upper troposphere across the southern U.S.
The upper tropospheric anticyclone centered
over the southern U.S. can circulate
convective outflow over the U.S. for several
days before eventual export to the Atlantic.
Rapid ozone production {up to 10 ppbiday)
takes place in the circulating outflow.
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Liet al. [JGR, 2005)
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e

Enhanced ozone in the troposphere over
Eastern Mexico, South Texas and the
Gulf of Mexico (~20-30° N} in Summer of
2005. The differences are seen in both
the upper and lower troposphere.

Evolution of ozone through SE North America :..!..E._l.‘m
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@/ Off-shore ozone plume in California coastal regions JPL
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Wind fields implicate central valley
pollution as a primary contributor to oty L
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Assimilation of TES CO into the GEOS-CHEM CTM PL.
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Assimilation of TES CO into the GEOS-CHEM CTM

HOAA HYSPLIT MODEL

JPL
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@ Tropical Ozone Paradox Resolved .—.!Eu':.,
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TES tropical Atlantic
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from instruments such as
TOMS

« TES provides the first
observalion from space
“— —  resolving lower and upper
o = *  {ropospheric czone over
the Tropical Atlantic Ocean
during the Northern Africa
biomass burning season.

 TES observations shows

thi slevated azone norh of
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Dynamics and STE :H!E_!;

AIRS and TES capture the same
dynamic events at mid and high
Latitudes May 21/2005 daytime @ 270 mb
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CR-AVE and INTEX-B SJFPL
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Backup Slides

JPL
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Comparison TES and GEOS-CHEM

(TES-GEOQS_CHEM)IGEQS-CHEM"
L= rj. =i e o= -~
TR .. -: :‘:l'-“,T'E;E':‘I-"lfi ‘% FEE R=0.76 ,.-.-"'--
o e ot i ey o e o BMS 11 ppby -
3= o a1 B T ey
CEr e 1_1 =
|-'a.|.-=1i.'_a-| a I_-r.l': = "IE' E
O R A e A E
s _._T";;Jf._"._.r_-;_'_r_r_;'. ;.i'_":_' =
S T SRR e T TS B Via
1 Hif &I I 13E 1= W
& B o i i
130 LEE]

4 & 4 % R 3 2 L RN A
For comparison with GEOS-CHEM :

In % _.,.;,=Inx_ + A {In R

August 2, 2006

in 2.}

Tropics (30N-30

S

)

L] L]
TEE pper

Jourdain and Li

Tropospheric Emission Spectrometer

a2



Comparison to MOPITT and Sciamachy JPL
tropospheric CO o8 Progukintr Litcrstiry

€0 4B4.16 (nPa)
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Sciamachy near-infrared GO troposphernic column astimates
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DeETBCRy Maps provided oufegy of Anresiekl
Gloudemans & SRON

Elevated CO is observed between TES, MOPITT, and Sciamachy over South America, Africa, and
Australial/indonesia

A CO “plume” is observed by TES and MOPITT from the east of Australia extending across the south
Pacific
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Comparison to the SHADOZ Network
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Comparisons to GEOS-Chem CO ,JWIWL
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Comparison to GEOS-Chem O, JPL
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