EOS Aura Science Team M eeting
14-17 September 2009, Leiden, The Netherlands
Poster Abstracts

A Self-Updating Empirical M ethod to Define Os-q Relationships, O3 Profiles, and Tropospheric Ozone
Robert B. Chatfield, Robert Esswein, and the ONRSA MLS, and North Americany®onde network teams.

We describe a method of obtaining empirical infation on ozone profiles from OMI total ozone coluratrievals
and AIRS retrievals of layer temperatures (not AjR#tial-column ozone). This study formalizes soimat previous
reports to the Aura Science Team of strong empiredationships between ozone and temperaturetateic We
proceed from the long-known fact that ozone mixiatip and potential temperature (q) of stratospghair usefully
conserved at a given latitude and vertical positissefully conserved means that there are enougplsa of Qand
temperature structure to capture temporal trentlseimelationship by statistical methods over pigiof weeks. A
form of linear regression, additive-model regressadlows us to estimate with smooth functionsgh#ern of the @
g relationship. These functions are consistert afimospheric dynamics, but variable enough toneltr (e.g.)
chemical variation without the need to compute cemphemical kinetics and transport. Variance axpd (R2) for
OMI total ozone column retrieved and reproducethf®@RS measurements ranges up to 0.92. The rem@ltguite
reproducible. We resolve this column variation itite implied vertical profiles of ozone in the aspbere.
Agreement of our techniques applied to the surfa@é-hPa ozone partial column compares with the Suodérd-
Ziemke technique acceptably, R2 > 0.5. Rough spheric ozone profiles and partial columns maydtenated and
compared to the existing radiosonde record for INArnerica in August 2007. The ozonesonde anadjsisindicates
two features. Estimation skill for ozone doesstop at the tropopause, but extends consideraliy dicto the
troposphere. Also, OMI appears to have the aliitynform us about ozone in the first kilometersor where
theoretically rather few photons penetrate and ighysetrieval sensitivity should be low. An ansilyof the
autocorrelaton of ozone mixing ratios in the vettibased on the sonde record, partially expldiase surprising
estimation features. We present autocorrelationtfans for ozone by altitude and geographic lacgtand note the
differences. (Note: there are also certain ugeftd relationships in the upper and middle troposphérhese
observations contribute independent informatioruabmwver tropospheric Qo UV, IR, and microwave techniques: if
all information is used, we may get considerablétglio estimate lower-tropospheric ozone. We nibie limitations
of the technique (e.g., around upper-tropospheoiat$ and stratospheric intrusions) and suggestatizer better
estimates should be obtainable.

OMI Retrieval of Aerosol Absorption Using CALIOP M easurements
Zhong Chen and Omar Torres

Knowledge of the vertical distribution of aerosimishe atmosphere is important for the understapdirthe
atmospheric processes relating to the studiesnmaté and air pollution. The OMI derived aerosap@rties such as
aerosol optical depth and single scattering all@dasubject to uncertainties due to the assumedaldayer height.
The CALIPSO satellite mission provides comprehemsiiservations of aerosol vertical distributionsomear global
scale. We investigate OMI retrievals of the absaglaerosol using CALIPSO height data. An integratetdof the
merged data files was created. The merged prodaeides ability to map global vertical profiles aérosols. The
OM I retrieval of aerosol optical depth and singtattering albedo were constrained by CALIPSO 532attenuated
backscatter. The seasonal evolution of the aekestital distribution is studied using measurememisie in the
period July, 2006 — December, 2008 with satellited ground-based instruments. The comparative sisadfiows the
impact of using actually observed height informatim the retrieved absorption properties. Our tesllow that the
combination of CALIPSO data with aerosol propertiesived from OMI leads to new insight into moreaate
estimates of global aerosol, cloud and radiatida dats.
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Comparison of OMI total column ozone from threeretrieval algorithms (DEC 2004-DEC 2007)
E.W. Chiou and R.D. McPeters

NASA has initiated a program called Making EartitdBecords for Use in Research Environments MEaS)RE
supporting several ongoing projects. Part of tiieresf for one MEaSURES project involved the retalesf OMI 0zone
profiles using SBUV/2 Version-8 vertical profilegalrithm. Total column ozone has been determineudh fteese
retrieved ozone profiles. We have conducted prealami comparisons of total column ozone obtainethftbese
results with OMTO3 version 8.5 and OMDOAOQOS totaluron ozone products. These comparisons are unigue i
several aspects: (1) all three retrievals usedange OMI level-1 inputs; (2) only measurements feosingle cross-
track position are compared to avoid complicatidtheross-track dependency; (3) all of the samptesexactly
matched, temporally, and in terms of measurememtgéry. Comparisons of monthly zonal mean and nignth
gridded total column ozone will be shown for thge&r period DEC 2004-DEC 2007. The differencesefthree
pairs of products will also be analyzed to exantheedependency with total ozone, solar zenith amgftectivity and
radiative cloud fraction. Our analysis indicatettimaterms of monthly zonal mean, v8 profile tadtabne agrees with
OMTO3 to within 0.5%, 2%, and 1% for 30S-70S, 3@H3and 30N-70N respectively.

EOSMLSProduction Version 3
David Cuddy, Paul Wagner, William Read, and Vindegrun

In early August of 2009, Earth Observing System $E®licrowave Limb Sounder (MLS) began productiothva
newer version (Version 3) of Level 1 and Level fware. Over the next year, MLS intends to repascall of the
mission data with these newer algorithms. Ver8af MLS algorithms includes minor updates to Levaloftware;
improvements in our Level 2 data products; andatifdition of a new data product gEl. Updates to Level 1 include
redefining the Galactic Core for the instrumenidfief view. Improvements in Level 2 include & higher vertical
resolution with twice the resolution through theptosphere and a useful product at 260 hB@&; With removal of a
kink at 2.3 hPa; CO with a reduced high bias; Citha reduced negative bias; HCI with the removalasious kinks;
and HCN with a useful range from 100hPa to 10 M@aevery product we make it easier to excludeltsignd
geographic locations where the quality is knowbegoor. Version 3 metadata employs eXtensible Matlanguage
(XML) format replacing the old Object Definition hguage (ODL) format.

Clouds and water vapor in the northern hemisphere summertime stratosphere
Andrew E. Dessler

Cloud-top observations from the Calipso instrunaetused to study the occurrence of clouds in tinghern
hemisphere (NH) summertime lower stratosphereowtlhtitudes, clouds in the stratosphere tend twoin regions
of intense convection, while at high latitudesréhis little longitudinal preference for the cloudslthough there is
some latitude and longitude variability, the 0.18ud-top occurrence contour tends to be found ~kd0-50 K of
potential temperature above the tropopause. Exagimater vapor fields measured by the MicrowavalviSounder,
regions of enhanced cloud-top occurrence correlatewith regions of enhanced water vapor mixingjorén the mid
and high latitudes. At low latitudes, on the othand, the correlation between cloud occurrencenaatdr vapor is
poorer. Regions of frequent cloud occurrenceatléditudes also tend to have high relative hurgidithich inhibits
evaporation of cloud ice there. Instead, the negibenhanced water vapor mixing ratio is offsetiggher altitudes
above the maximum in cloud occurrence, where tladive humidity is lower.

Analysis of OMI stratospheric NO, from DOM INO and the Standard Product
Ruud Dirksen, Folkert Boersma, and Dmitry lonov

We have studied the performance of the two operakiNO, retrieval algorithms for OMI. Both algorithms, the
standard product (SP, developed by GSFC) and tHdINO (Dutch OMI NO,, developed by KNMI) product,

retrieve NQ vertical columns in the stratosphere and the sppere. Although the algorithms start from the same
DOAS fitted NQ total slant columns, they use different methodsejearate the stratospheric column and to calculate
the air mass factors (AMF) for converting slanteohs into vertical columns. Accurate satelliteeslations of
stratospheric N@are important for two reasons: firstly, becauggdys a significant role in the photochemistry of
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stratospheric ozone and it is crucial to know whethere is a trend in stratospheric NSecondly, errors in the
stratospheric column will lead to an over- or usdéimation of the tropospheric column. Thereforevaidate the
stratospheric columns with ground-based observatidfe used measurements from the SAOZ (Systemealygapar
Observations Zénithales) system and from NDACC \{léet for the detection of Atmospheric CompositiohaBge),
a network of stations that measure the overheatbspheric N@column (VCDstrat) at large solar zenith anglese Th
measurement sites range from the Arctic to the rtitaand are predominantly situated at pristireatmns, so that
the observed columns are hardly affected by tropasp contributions. Comparison of OMI overpassadaith respect
to SAOZ data for the year 2005 showed a slightestémation of DOMINO stratospheric N©Golumns (+0.6e14
molec/cn) whereas the standard product underestimatesritespheric column (-1.5e14 molecAnmCompared to
the NDACC stations both DOMINO and SP underestint@@e14 and -3.8e+14 molec/niThe discrepancy
between the comparisons with SAOZ and NDACC dataised by differences in inferring the overheddroa at

the OMI overpass time from the sunrise/sunset nteasnts. To summarize, we find a systematic bitwden
DOMINO and SP VCDstrat, on average 1-2e14 molet/erhich is most profound in the polar regions. [leta
analysis of the steps leading to the SP VCDstratals that the differences between DOMINO and $Ratiributable
to how the background stratospheric field is debeeh and to the stratospheric AMF. The SP retrié&@Bstrat from
a 2D wave fit to the observed Nfeld whereas the DOMINO algorithm assimilates Odka in a Chemistry
Transport Model (CTM). Furthermore we show that DIDIK is capable at capturing small scale variaticugh as
sudden changes in the stratospheric €} associated with planetary wave activity.

Unprecedented Persistence of a Smoke Plume Monitored with AURA OMI Aerosol Index: The Black Saturday
pyroCb of 7 February 2009

Mike Fromm and Omar Torres

On 7 February 2009 wild fires in Victoria Austradiaupted into pyrocumulonimbus. The fire stormuroed in super
extreme weather conditions, caused enormous dadtbestruction, and polluted the stratosphere precedented
measure. The AURA OMI aerosol index (Al), respeadb absorbing aerosol optical depth and altittoie on
values in the aftermath of the pyroCbs that unespaily signaled a large stratospheric impact. Muee, the plume
was trackable via Al for more than three weekshasslume was transported from near New Zealand sabtropical
latitudes and westward across Australia, the In@laean, and to Africa. On another occasion afidictoria pyroCb
in December 2006, Al was perturbed for nearly teeks as the stratospheric smoke completely citbiedlobe.
Here we will detail both events. In particular wil show Al along with complementary data suchf@E Imager
aerosol extinction profiles to characterize thadnis smoke abundance and altitude responsibléhéolong-lasting Al
signal.

Theuse of Aqua-MODI Sderived Level 2 parameterstoimprove OMI aerosol retrievals [
Santiago Gass6, Omar Torres, Changwoo Ahn, and Bhrtia

The MODIS detector onboard of Aqua has the capghidi detect aerosol properties at high spatialtg®n using
visible to near-IR bands. The OMI detector on bazrdura also detects aerosols using UV bands atseo spatial
resolution. The Aura and Aqua platforms fly in f@tion a few minutes apart with respect to eachrothea first
approximation, the closeness in time is short ehdhgt it allows the use MODIS aerosol productstipport of OMI
aerosol retrievals. In fact, a retrieval method lwasn proposed that makes use of the aerosol bgépth retrievals of
MODIS combined with OMI’s sensitivity to aerosotsdbtain an improved aerosol absorption opticatiuépAOT)
over the ocean. This presentation will show thetral aspects of implementing and using MODIS iinfation in
support of OMI aerosol retrievals. Specifically, w#l show the method applied to overlap the MODd8el2 pixels
(~10x10km at nadir) with the OMAERUYV product (~13¥2n), show how the consolidation of MODIS retries/aito
the OMI pixel is made, and illustrate case studiesombined MODIS-OMI retrievals of AAOT and aerbbeight
and respective comparisons with CALIPSO. In addijten assessment of the aerosol type identificatiade by the
OMAERUYV algorithm will be made by comparing withraeol size information from MODIS (fine mode frauti
parameter).
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Arctic chlorine activation and ozone depletion: Comparison of CLaM S simulationswith satellite observations.
Jens-Uwe Groof3, Tobias Wegner, Rolf Miller, andhidlie L. Santee

The accurate simulation of Arctic stratosphericrezdepletion has been an issue for the last twaddsc However,
there are still notable quantitative discrepanbietsveen the models and observations. We show sdsoith the
CLaMS 3D chemistry-transport model with the focascblorine activation in the polar vortex, the gauisite for
ozone depletion. As shown recently by Santee é5@IR, 2008) using AURA-MLS and ACE-FTS data, tkeest of
chlorine activation for the cold Arctic winter 0024/2005 within the basic SLIMCAT model is overesited with the
likely consequence of too much simulated ozoneadipi. In contrast, the CLaMS simulation for thensawinter
shows too little chlorine activation compared te@tvations, and therefore likely too little losieTprocesses of
heterogeneous chlorine activation depend very semsin temperature and are still not understoaalltdetail. In the
CLaMS model, we have updated the parameterizafibeterogeneous reactions on liquid aerosols framsi@w et al.
to that of Shi et al. (2001), with which chlorinetimation on liquid aerosol becomes more effici¢t@l and CIO data
from MLS as well as HCIl and CION@ata from ACE-FTS provide a good opportunity teatassumptions and
parameterizations of the heterogeneous chloririeadicin processes.

Ozone Profiles from the Ozone M onitoring I nstrument: Recent | mprovementsin the Retrieval Algorithm
J. F. de Haan, J. P. Veefkind and P. F. Levelt

Recent improvements of the ozone profile retriedgbrithm for the o0zone monitoring instrument ONdbard the
NASA EOS Aura platform are discussed. The ozonéleralgorithm is based on the optimal estimatiogtinod where
a-priori information is used as a side constraintrégularization purposes. The initial versionta algorithm showed
large differences with ozone profiles retrievedirMLS measurements. After re-analyzing the assumgptused in
the initial algorithm the following main improvemsnvere made: (i) replacing the Fortuin/Kelder eioiogy by the
McPeters/Labow climatology, (ii) fitting stray ligH(iii) ignoring measurements close to the chaseglaration at 310
nm, and (iv) using wavelength dependent surfacdaud albedo. This resulted in a much better agesgwith MLS
profiles. The improvements will be discussed basedhanges in the residues of the fit, simulatiodies, and
comparisons with MLS profiles.

Solar proton eventsand their effects on the middle atmospher e as observed by Aura-MLS
David Herceg, Manney, G., Minschwaner, K., and Sani.

Solar Proton Events (SPEs) can have a significapact on ozone and other reactive species in thdleni
atmosphere. Decreases in 0zone may be particldagyg as a result of chemical loss from the nitroged hydrogen
catalytic cycles. Focusing on two recent SPEs @ 3dhuary 2005 and 7-17 September 2005), we ussunegaents
from EOS-Aura MLS to examine the effects of SPEshenNorthern hemisphere during the January easiat,
Southern hemisphere during the September evenanalgze the distribution and time evolution gf @NG;, and
OH as observed by Aura-MLS.

Characterization of OMI tropospheric NO2 measurementsin East Asia based on a robust validation
comparison

Hitoshi Irie, Yugo Kanaya, Hisahiro Takashima, Jarke Gleason, and Zifa Wang

In the period from June 2006 to December 2008, wasured the tropospheric nitrogen dioxide gNe@lumn by
ground-based Multi-Axis Differential Absorption Spscopy (MAX-DOAS) at an urban site in China (&a) and
three sites in Japan, covering urban (Yokosukddian (Tsukuba), and remote areas (Hedo). Thisstalataset is
used to characterize Ozone Monitoring InstrumemQropospheric N@ column data (the standard product, version
3). Correlations between MAX-DOAS and OMI datatthof which show very low N@at Hedo and moderate/high
levels at the other sites, have correlation coeffiis (R2) as high as 0.64, indicating that retatiianges in OMI NO
data are reliable. However, OMI data have a negditias of 31% on average. Assuming that thesdtsesre valid

for OMI data taken over China, we find an incregdirend in tropospheric column N@t about 5% per year on
average in the industrial areas of China (30°-483t 110°-123°E) over 2005-2008, but its spatiafidigion is highly
inhomogeneous.
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Near-UV Remote Sensing of Spectral Aerosol Absorption using OMI M easur ements
Hiren Jethva, Omar Torres, and P. K. Bhartia

We demonstrate the capabilities of the near-UV tersensing of aerosol absorption properties, ssacoae by
Aura/Ozone Measuring Instrument (OMI), of biomassning aerosols over South America. Currently, Ghidels
biomass burning aerosols as “grey” aerosols (notsgdedependence in absorption) in the near-UVaregHowever,
specific ground-based measurements [Krotkov €28D9); Hoffer et al. (2006); Kirchstetter et £004)] reveal a
strong spectral dependence in aerosol absorptitireib)V region indicating possible role of orgac@rbon. As a
result, the current OMI-derived aerosol opticaltig\OD) are over-estimated compared to that ofigtbbased
Aerosol Robotic Network (AERONET). A new set of OlErosol retrieval with the assumption of wavelangt
dependent absorption in the near-UV region provigedh improved AOD. Also, the new retrieval of dargcattering
albedo are consistent and in good agreement wetAERONET inversions within uncertainties of thett@chniques
(0.03). This study shows the potentiality of nedf-t¢mote sensing of aerosols to quantify absorpdiaah its spectral
behavior, both are still poorly characterized imelte models.

Five-year Climatology of Upper Tropospheric Water Vapor and Cloud Icefrom AuraMLSand GEOS-5 (]

Jonathan Jiang, Hui Su, Steven Pawson, William Re#chael Schwartz, Dong L. Wu, Alyn Lambert, RBylter,
Jae Lee, Nathaniel Livesey, and Michelle Santee

This paper presents the climatologies of upperspperic (UT) water vapor and cloud ice water cainBVC)
measured by Microwave Limb Sounder (MLS) during£2@009, and compares them with those derived fiwm t
NASA'’s Goddard Earth Observing System, Version EQ&-5) data assimilation system. The UT water vajpor
cloud ice are positively correlated at 215 to 1#ahbut anti-correlated at 100 hPa. The high Uewadpor and cloud
ice at 215 to 147 hPa are closely associated wigp @donvection. At 100 hPa, low water vapor mixiatips are
associated with low tropopause temperatures ironsgodf tropical deep convection. The transitiomrfrpositive to
negative correlation between® and IWC occurs around 147 hPa. At 215 hPa, th8 lsihd GEOS-5 show good
agreement. However, at 147 hPa, GEOS-5 signifigamttlerestimates IWC and overestimatg® HCompared to
MLS at 100 hPa, GEOS-5 produces lower IWC amoomiel HO in the tropics and higher,8 in the extra-tropics.
GOES-5 also produces a relatively weaker interitadgonvergence zone (ITCZ) in the UT®and IWC fields,
while a seasonally migrating band of equatorialpdenvection is clearly evident in MLS UT,@ and IWC. At 100
hPa, the seasonal cycle of MLSMis largely controlled by temperature and exhihitfuasi-biennial oscillation. The
vertical transport of the tropical mean®iseasonal cycle (the “tropical tape-recorder8viglent from ~147 hPa to
~10 hPa in MLS but much weaker in GEOS-5, likel doi deficient stratospheric dynamics in GEOS-% ifter-
annual variation of IWC andJ® in both MLS and GEOS-5 show clear imprints of Biéino- Southern Oscillation
(ENSO). The global regression MLS IWC anglHwith Nino 3.4 sea surface temperature (SST) shoypical dipole
pattern, with positive values in the Eastern Paeifid negative values in the Western Pacific attd1i®7 hPa. At 100
hPa, associated with a wide-spread temperaturemssgo ENSO is strong positive correlation gOHwvith Nino3.4
SST in the Indian Ocean and negative correlatidhéreastern Pacific. Like MLS observations, GEC&halysis
captures the UT response to the ENSO event verly wel

New Atmospheric Data Productsin GIOVANNI
James Johnson, S. Ahmad, and G. Leptoukh

The Goddard Earth Sciences GIOVANNI online web @afaloration and analysis tool is available forrage study
regional and global atmospheric chemistry and dyosiphenomena. The most recent data versions flioofithe

Aura sensors (TES, OMI, MLS and HIRDLS) are novGit©VVANNI. The newest data added to GIOVANNI include
Aura TES data, EPA AIRNOW PM2.5, subsetted datmffeTrain instruments along the CloudSat and CALDPS
track, GEOS-5 based MERRA (30 year model data), 8®LCmodel, and Fire counts from MODIS. Hemispheric
Transport of Air Pollution (HEMITAP) model data Wile available soon. These compliment the exisdimgospheric
data in GIOVANNI including Aura OMI, MLS and HIRDLR3AIRS, MODIS, MISR, POLDER, TOMS and HALOE.
Examples of using these data in GIOVANNI will begented here. For more information, please go to
http://giovanni.gsfc.nasa.gov.
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Regional correlations between BC and CO from satellite remote sensing
Jhoon Kim, J. Mok, and J. Lee

Increases of CO, a very important gas in tropospleiemistry, in atmosphere can reduce self-patiia ability of
atmosphere, thus modifies atmospheric chemicakipaly and climatological properties. Also, CO, das to long
lifetime in the atmosphere, has similar source Bith(black carbon) including fuel combustion andrbass burning,
but different sink mechanism. BC aerosol has beganded as a potential factor causing global wagriiCC,
2007). MODIS-OMI algorithm is used to classify aswbtypes into four types — BC, soil dust, sulfated seasalt (cf.
Jeong and Li2005;Kim et al, 2007) using OMI’s Al to determine radiative alystton of aerosol and MODIS’s AE
(Angstrom Exponent) to determine size of aeros@aMAOD of BC in North America, South America, BagpNorth
Africa, Southern Africa, Asia, and Australia is B#9.2, 0.391£0.2, 0.25+0.16, 0.22+0.11, 0.28+0.04580.23, and
0.21+0.11, respectively. The major source regidrB@are Asia, South America and Southern Africathvéxtensive
dataset obtained, the MODIS-OMI algorithm and MOPHIlow us to investigate the correlation betweé&hdhd CO.
The correlation between BC and CO is better thahlibtween MODIS fine mode AOD and CO in most regid-or
example, correlation (0.63) between CO and BC duidtal period in Europe are higher by four timesrt that (0.14)
between CO and fine mode AOD. By comparing theselt®with MODIS fire counts, even enhanced cotiwia are
found for CO with BC in the region of biomass bugnand wild fires. Good correlation between CO B@dsuggests
possibilities that CO can be used as surrogatB&adnd validate the classified BC aerosol from|beeemote
sensing. In Southern Africa, however, the correfabetween BC and CO becomes worse than that befimeemode
AOD and CO. Wind fields, vegetative fuels, andaliste from the source regions are suggested toimtpa
difference.

Ozone and water vapor profiles by balloon and satellite borne instruments
Rigel Kivi, O. Aulamo, B. Bojkov, E. Brinksma, Reikkinen, E. Kyr6, H. Vomel

Ozonesonde measurements by ECC type of sondesSiooienkyld, northern Finland are compared to theesparne
measurements by the instruments on board the Atefliee (OMI, MLS, TES and HIRDLS). The Sodankgi#e has
hosted two major campaigns and has regular measuatsraf ozone by ground based instruments. Theatecwater
vapor observations have been made by research fyosti@oint hygrometer using cryogenic cooling &yd_yman-
alpha hygrometer. These balloon measurements hesretbned to the satellite measurements. Finakydiscuss the
accuracy of water vapor measurements by the nesiover of operational radiosonde RS92 and comparisdth the
satellite borne measurements.

Trajectory modeling of Kasatochi eruption plume compared with OM| SO, observations
Nickolay Krotkov, M. Schoeberl, K. Yang, S. Camg &. Morris

OMI daily contiguous volcanic SQlata continue 25+ climatic records by its predsaes(Total Ozone mapping
Spectrometers 1978-2005), but higher, Sénsitivity allows better measuring volcanic pluboeindaries and tracking
plumes for a longer time. In this presentation wmbine OMI volcanic S@data for the August 7, 2008 eruption of
Kasatochi volcano (Aleutian Islands) with Goddardj&ctory Model to derive information on the altieudistribution
of SO, and the emission time-series. Three major expdosiuptions occurred at Kasatochi volcano (52.18°N,
175.51°W) that injected S@nd ash directly into Arctic lower stratospheréasen 35,000 — 45,000 feet. Initial OMI
estimate of total SOmass was on the order of 1.4 Tg, which chara&sikasatochi eruption as largest since Pinatubo
and Cerro Hudson eruptions in 1991. OMI,Sfata on August 10 were used to initialize Goddeajg:ctory model to
forecast of the SOplume dispersion and to derive the S@rtical profile. The trajectory model used thieéh GEOS-
5 assimilation. The results on inverse trajectopdeling of the OMI S@data allow deriving information on the
altitude distribution of S@and the emission time-series. We analyze Kasa®0hplume dispersion during extended
period following the eruption. Although the plumispersed, the dispersal structure was quite fitdarg and plume
filaments were evident in the OMI data over thresks later. The model predicted locations of thengl are
compared with daily OMI SPmeasurements and $@eights are compared with CALIPSO lidar data. dispersal

of the plume is reasonably represented in thedi@jg calculation with the largest dispersion ocity below 12 km.
Integrating all daily OMI S@observations and correcting for S@ume heights we estimate total daily 3@ass loss
due to chemical conversion to sulfate aerosolsoB&ptial decay rate of ~10 days was estimated @dah data for

SO, in the lower stratosphere. We also compared Qdt evith the first in-situ SE£balloon launches during period
16-24 August 2008 from the Hokkaido University carmn Sapporo, Japan (43.070N, 141.350E). On Auftst
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2008 the ascending data have shown elevatedrsm the surface to ~3 km, with a sharp,$®@ak of >10 ppbv
between 530 and 820m. Back trajectories for thég ¢eve shown the air masses over the previougs3addving

from the NNE, descending in altitude from ~1.5 t6 8nd from ~4 to 1.5 km respectively as the aissea passed over
the Sea of Okhotsk into Hokkaido. Additional bacjectory calculations indicate that this air masginated in the
upper troposphere near Mt. Kasatochi some 2 wealige Thus, the SOsignal seen in the sonde data are likely
remnants of the Mt. Kasatochi or other unknown &oic eruption. Of particular interest was the erpbf the
Bezymianny volcano (55.98N, 160.58E) on 19 Aug.

Syner gy between Stratospheric-tropospheric Ozone: An EOF analysis
Ujjwal Kumar and Koen De Ridder

An empirical orthogonal function (EOF) analysis bagn applied to the data sets of stratosphenigr@mobzone (SCO)
and tropospheric column ozone (TCO) over the pesfotiug-1996 to Dec-2005. Both data sets are TOMISIon (8)
monthly mean column ozone in the tropics derivednfthe Convective Cloud Differential (CCD) methdd IR.
Ziemke, S. Chandra, and P. K. Bhartia, J. GeopRygs., 101, 22115-22127, 1998]. The trend in TCQreontration is
found to be of increasing in nature. This has bewified by carrying out a regression between temges of TCO
concentration and time-indices. Out of 432 gridhpmiregression coefficients have been found tpdsétive at 394
grid-points confirming an overall increasing trandr CO concentration. In case of regression betv&e®
concentration and time-indices, regression coeffits have been found to be negative at all latgsites (SCO is
assumed to be independent of longitude) thus cuirfig an overall decrease in SCO at tropics. The Baries of first
EOF expansion coefficients (PC 1) of both SCO a@@Tthat explains 71.3% and 49.7% of their respedbtal
variances, are characterized by seasonal cyclesphfise of PC 1 of SCO (Fig 1) has been found to bpposite of
the phase of PC 1 of TCO (Fig 2). This relationstigarly implies that increase in tropospheric eztgads to a
decrease in the stratospheric ozone in the tr@pidsvice versa, i.e., a synergy between SCO and TCO

OMI BrO, HCHO, and OCIO - Status, I ssues, and Updates
Thomas P. Kurosu and Kelly Chance

We present the current status and known issudeddMI operational data products for BrO, HCHO, &@O. All
products are affected by the OMI instrument anomahjich leads to some loss of data. A small naisegase in the
data over time, possibly due to general instrundegradation (hot and dead pixels), can lead toadizgion in
temporal averages unless error-weighted averagirgployed. Finally, rebinned spatial zoom granatescurrently
not processed correctly. Updates for the next seled the data products will include weighting-ftion modified
spectral fitting for BrO and, possibly, HCHO. Itllalso include improved flagging of pixels affedtby the
instrument anomaly.

Evaluation of SCIAMACHY CO total columnswith MOPITT CO and FTIR measurements
A.T. Jos de Laat, A.M.S. Gloudemans, |. Aben arf8icHrijver

We present a detailed comparison of SCIAMACHY carbwmnoxide (CO) total column measurements from the
IMLM retrieval algorithm with MOPITT CO and FTIR rasurements. The effect of instrument-noise erdiffgrent
sensitivities, collocations and clouds are quaadifising model simulated CO profiles. When takhese effects into
account, spatio-temporal variations of SCIAMACHYQORITT, and FTIR CO total columns are similar. Two
important biases were identified. At Southern Hexheésic latitudes south of 30S IMLM underestimat& tGtal
columns compared to model results. This may beethhyg the empirical correction for the SCIAMACHeitayer.
On the other hand, MOPITT shows an overestimatidhese latitudes compared to model results, winak be
partly caused by too low emissions in de modelartly related to the MOPITT a priori. Secondlytfi transition
from oceans to dry desert regions, MOPITT showapédrincrease in the CO column which is not seen in
SCIAMACHY CO and TM4 model results. The occurrené¢his bias and the agreement between MOPITT and
SCIAMACHY over the oceans suggests that this biag be related to the thermal infrared emissivitjaoid dry
surfaces, but this needs further confirmation. d&ion of the IMLM CO total columns with in situ FR observations
is complicated due to the limited spatial coverafjhe FTIR stations, station sitting issues arartbed to average
multiple observations to reduce the SCIAMACHY instient-noise errors. Nevertheless, when accountinthése
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effects and carefully selecting FTIR stations slédor validation, a number of findings from th€EIBMACHY -
MOPITT comparison are confirmed: the existence 8bathern Hemisphere bias south of 45S, agreeneénebn
SCIAMACHY and FTIR observations elsewhere, the texise of useful information about CO over low ocelauds
and the ability of SCIAMACHY to probe deep into tlheposphere at high northern latitudes, providiigrmation
not available from IR measurements.

AuraMLSNear Real Time (NRT) products - status update
Alyn Lambert, Lucien Froidevaux, Michael Schwatathaniel Livesey (presenting), Paul Wagner, andib&uddy

The Aura Microwave Limb Sounder (MLS) Near Real €ifiNRT) production system is reviewed. MLS NRT ozo
and temperature products are routinely producelinvit3 hours of observation and made availablbéecoperational
and research atmospheric science communities. pbisier describes the current NRT ozone and terysera
products, and outlines plans for future improversgatthese products. The possible inclusion otoreiogical
forecast information in the NRT system, for imprdaecuracy, will be discussed.

Indirect Validation of Tropospheric Nitrogen Dioxide Retrieved from the OM| Satellite Instrument: Insight into
the Seasonal Variation of Nitrogen Oxidesat Northern Midlatitudes

L. N. Lamsal, R. V. Martin, A. van Donkelaar, EC&larier, F. K. Boersma, R. Dirksen, C. Luo, and\ang,

We examine the seasonal variation in lower tropesphitrogen oxides (NOx = NO + Nat northern midlatitudes
by interpreting tropospheric N@olumns observed from the OMI satellite instrumsith surface N@ measurements
(SEARCH and AQS) and current bottom-up NOx emisgimentories, using a global model of troposphetiemistry
(GEOS-Chem). The standard (SP) and DOMINO (DP)aspperic NQ column products from OMI exhibit broadly
similar spatial and seasonal variation, but diffelbstantially over continental source regions. Canispn of the two
OMI tropospheric N@products with in situ surface N@oncentrations and bottom up NOx emissions ower th
southeast United States indicates higher annuah i€ columns by 21-33% for DP and by 27-43% for SP.[dihe
versus SP columns is highly seasonal, 67—74% imsmeompared with -6 to -1% in winter. Similar difénces exist
between top-down and bottom-up NOx emission inwéegaver North America, Europe, and East Asia. The
stratosphere troposphere separation and air metss fargely explain the observed seasonal diffegdretween the
DP and SP. We develop a third product (DP GC) uairggaging kernel information from the DP and N@rtical
profiles from GEOS-Chem. This product reduces 8134 the annual mean difference versus in situ artigin-up
emissions over the southeastern United States.3#/¢he seasonal variation in the DP GC to estithatseasonal
lifetime of lower tropospheric NOx against oxidatito HNG; over the eastern United States. The effective NOx
lifetime at OMI overpass time (early afternoon)gas from 7.6 hours in summer to 17.8 hours in wjrdensistent
within 3 hours of the simulated lifetime. GEOS-Cheatculations reveal that the seasonal variatic@Nfl NO,
columns largely reflects gas phase oxidation 0NO

Retrieval of vertical columns of sulfur dioxide from SCIAMACHY and OMI: Air massfactor algorithm
development, validation, and error analysis

Chulkyu Lee, Randall V. Martin, Aaron van Donkelg@ray O’Byrne, Nickolay Krotkov, Andreas RichterGregory
Huey, and John S. Holloway

We develop an improved retrieval of sulfur diox{@,) vertical columns from two satellite instruments
(SCIAMACHY and OMI) that measure ultraviolet solzackscatter. For each SCIAMACHY and OMI observaten
local air mass factor (AMF) algorithm converts loksight “slant” columns to vertical columns usialjitude-
dependent scattering weights computed with a riadiatansfer model (LIDORT), weighted by relativertical SQ
profile (shape factor) determined locally with algghl atmospheric chemistry model (GEOS-Chem). Th#texring
weights account for viewing geometry, surface athetbud scattering, absorption by ozone, and esdatt and
absorption by aerosols. Absorption of radiatiomiigeral dust can reduce seasonal mean instrumesitisdgy by
50%. Mean Sgshape factors simulated with GEOS-Chem and ustwiAMF calculation are highly consistent with
airborne in situ measurements (INTEX-A and INTEX-8Bifferences would affect the retrieved S@lumns by 10%.
The retrieved vertical columns are validated wibincident airborne in situ measurements (INTEXIATEX-B, and
a campaign over East China). The annual mean AMtdtseare estimated to be 35-70% in polluted regierts, East
Asia and the eastern US) and less than 10% ovar et=an regions. The overall Sror assessment is 45-80% for
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yearly averages over polluted regions. Seasonahi@€acolumns retrieved from SCIAMACHY and OMI for 2006
are significantly spatially correlated with thoserh GEOS-Chem, in particular over the United Stétes0.85 for
SCIAMACHY and 0.82 for OMI). A sensitivity study ofirms the sensitivity of SCIAMACHY and OMI to
anthropogenic Sgemissions.

On theimprovement of satelliteretrievals of NO, using aer osol measur ements
J. Leitdo, A. Richter, A. Kokhanovsky, and J.P r8us

Global distribution of trace gases (such asXiD,, SO, etc) in the troposphere and identification ofefiént emission
sources can, nhowadays, be determined from measnotewiethe backscattered solar radiation perfortmedarious
instruments operating from satellites such as GOGIBME-2, SCIAMACHY and OMI. In the particular caseNO,
the Differential Optical Absorption SpectroscopydBS) method is used for retrieval of troposphedtumns in the
wavelength window of 425-450nm. The tropospherioant of NQ is obtained by subtracting the stratospheric
contribution from the total slant column (SC). Neetical tropospheric column of N@s then determined by dividing
the SC by an airmass factor (AMF). These AMF amamated with a radiative transfer model, e.g. SCIANRand

are dependent on several factors, e.g. geometryawuelength of measurement, vertical distributibthe species and
many others. Here we focus on the impact of thesm characteristics, such as aerosol load aridadpiroperties.
The presence of aerosols in the atmosphere durengheasurements of NQand other trace gases) can enhance the
signal by means of multiple scattering within tleeagol layer or by an increase of the effectivedtbwhen the N©
layer is above the aerosol. On the other hantigifierosol is above the trace gas the measurddslamn can be
decreased. Therefore, we consider that the imprewmenf the aerosol settings used for the calculatfo)AMF is a
priority. This can be done via the applicationrmdeépendent satellite measurements (e.g., from MBRISALIPSO)
and ground-based measurements (from AERONET or ENRT stations) that provide AOD, aerosol verticedfile
and aerosol physical properties. In this presemtatie show how merging research efforts on aemsolrace gas
remote sensing is essential to achieve more aecteatilts]

Tropical upper-tropospheric ozone variability as observed by the Aura Microwave Limb Sounder

Nathaniel Livesey, Michelle Santee, Lucien FroideyaVilliam Read, Dong Wu, Jonathan Jiang, Alyn barfy and
Jennifer Logan

We present a survey of five years of upper tropesplozone (@) observations from the Microwave Limb Sounder
(MLS) on NASA's Aura spacecraft. Seasonal andameual variability in different tropical regionsivbe quantified
and contrasted. Relationships with concurrent MbServations of upper tropospheric carbon mono¢@{e,
indicating polluted air) and cloud ice (a markercofivective activity) will be discussed. MLS é@nd CO observations
in 'clear sky' and ‘cloudy' conditions show sigrafit differences in many regions and seasonsctiftedifferences
between freshly lofted and background upper tropesp air. MLS observations are compared to setect
observations from other platforms and instruments.

Studies of Stratopause Structure, Evolution and Transport from Satellite Data and New Assimilation Products

Gloria L. Manney, M.J. Schwartz, K. Kruiger, S. PamsN. McKee, S. Polavarapu, S. Ren, K. Hoppel, K.
Minschwaner, and E.E. Remsberg

Recent daily global temperature datasets exterttimmgigh the mesosphere from the Sounding of theo&phere
using Broadband Emission Radiometry (SABER) insgnthtaunched 2001 and the Aura Microwave Limb Seuand
(MLS) launched in 2004 are the first datasets aéllatv comprehensive evaluation of the performarfamadels and
data assimilation systems (DAS) in the upper stgattere through the lower mesosphere. Operatioadyses from
European Center for Medium-Range Weather Forecpi@MWF) and NASA's Global Modeling and Assimitati
Office (GMAO) show serious deficiencies in reproitigcextreme events such as the prolonged strataspghalden
warmings in January 2006 and January 2009; theysidew substantial biases in global stratopausetsiie and
evolution under more typical conditions. New re@shassimilation products show promise in improuing
representation of the stratopause with higher mtuged, more sophisticated gravity-wave drag pararzettions,
and/or assimilation of MLS and SABER data. We slstratopause structure and evolution in a NOGAP$HAA
(NRL's high-altitude DAS) runs that assimilate Mtenperatures. The interannual and interhemisphariability of
stratopause evolution and its representation ia dssimilation systems is explored, focusing intipalar on the over
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four-year IPY run of the Canadian Middle Atmosphktedel DAS (CMAM-DAS). CMAM-DAS also includes
online trace gas transport, and we use MLS datadtuate transport processes in CMAM-DAS in thatephere
through the lower mesosphere.

Ozone Profile Validation Results from the SAUNA Campaign
Richard McPeters, B. Bojkov, T. McGee, L. Flynrd & Kivi

The Sodankyla Total Column Ozone Intercomparis@SA) was held in Sodankyla, Finland in March-Ap2i006
and February-March 2007 in support of Aura valiiati Results showed that the ozone profiles frosrstitellite
instruments (MLS on Aura and SBUV/2 on NOAA 16 d generally agreed with profiles from the grolabsed
instruments (lidar and sondes) within 10%. Largedgants in ozone at high latitudes is the mostig@mt source of
variation when profile measurements are comparedthe purpose of validation both spatial and terapeariations
must be taken into account. The largest differemeze seen in the profile below 25 km, consisteiti wur
conclusion that spatial variability in the loweradbsphere and upper troposphere is the most isignifsource of
disagreement in these comparisons. The total cohrone comparison shows that SBUV/2 and OMI agrelewith
the double Brewer instruments provided the sceresarefully matched.

Sensitivity studiesto deter mine the effect of rotational Raman scattering on ozone profileretrieval from
backscattered UV measurements

Joke Meijer, J.F. de Haan, and P.F. Levelt

Ozone profile retrieval from backscattered UV meaments has gradually developed since SBUV retiseva
Currently we try to improve the ozone profile aligom used for the Ozone Monitoring Instrument (OMI) board of
Aura. In particular, our aim is to improve the el of tropospheric ozone. At the quadrennialrezeymposium in
2004 it was shown that advanced treatment of mtatiRaman scattering is required if the differ@ndiptical
absorption spectroscopy is used to determine thédaone column. Therefore we are investigatingtiver we need
rotational Raman scattering in the forward modeldul®r the ozone profile retrieval and whetherudahg rotational
Raman scattering improves the information contenropospheric ozone. We expect to gain more in&tion on
tropospheric ozone because rotational Raman scatiecreases with multiple scattering and is tfamemore
sensitive to the lower parts of the atmosphere tharelastic scattering. For this purpose we useelgagths from 270
up to 330 nm to sample both the troposphere andtthtosphere. We have created an accurate forwade! that
accounts for polarization effects (through looktables) and rotational Raman scattering. The cuféml ozone
algorithm uses an approximation for rotational Rarseattering. With our forward model we can astiess@ccuracy
of this approximation. We will present resultslot assessment. In addition we hope to presennitied results of a
sensitivity study that includes the full diagnostitormation provided by the optimal estimation hual.

10-min Variationsin PBL/FT Ozone from DIAL M easurement in Huntsville
Mike Newchurch, Shi Kuang, and John Burris

The tropospheric ozone Differential Absorption LigRIAL), developed jointly by University of Alabamin
Huntsville and NASA/GSFC, measures ozone profilemf0.3 to ~8 km at 10-minute intervals with a icatt
resolution less than 750 m. These time-series vagens show a wide variety of evolving conditiansluding
growing and diminishing, rising and sinking ozoagdrs that are sometimes associated with aerosehter-vapor
layers. Trajectory analyses indicate some casesrgfsharp shear layers with very different sousas effects from
widely disparate directions. Nighttime residual medayers and morning entrainment processes avesaident in
these observations. This lidar characterizes tmespheric variations of ozone and aerosol fields must be
observed by the GEO-CAPE instrument suite for amlifly science and forecasting.
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Application of OM| Ozone Profilesin CMAQ
Mike Newchurch, L. Wang, A. Biazar, M. Khan, X, [DuByun, and B. Pierce

Using OMI ozone profiles as the boundary conditildSCMAQ calculations significantly improves thgraement of
the model with ozonesonde observations during I\ $bis improvement results from both representiegfree-
tropospheric 0zone amounts more accurately andrasorepresenting recirculating air masses moceiately. A
simultaneous assessment of the OMI ozone profitestty with the sondes indicates agreement tcebétian 10%
throughout the free troposphere with 10-20% diffiees in the PBL.

Influence of Lightning NOx on Upper Tropospheric Ozone Concentration
Mike Newchurch, UAH, Huntsville, AL; and L. WangRfazar, and W. Koshak

Lightning is a particularly significant NOx sour@eNOx) in the middle and upper troposphere wherexi&long-
lived, typically at more dilute concentrations, armhsequently more efficient at producing ozona thathe boundary
layer where the majority of NOx is emitted. Curfgnthe CMAQ model does not count for NOx emissfiamm
lightning. However, it's important to quantify teéfect of LNOx on tropospheric 0zone concentratioorder to make
our model simulation more realistic, particulamyregions/periods with frequent lightning evenis this study, we
will apply the National Lightning Detection Netwo¢(kLDN) lightning data as an extra NOx emissionrses to the
CMAQ model, and then to quantify the contributiaid. NOXx to tropospheric ozone. These quantitatiakies will

be useful for parameterization in future modelinglgs.

Surfacereflectivity from OM 1 using M ODISto eliminate clouds: Effects of snow on UV-Vistrace gasretrievals
G. O'Byrne, R. V. Martin, A. van Donkelaar, J. Jaipand E. A. Celarier

Satellite retrievals of tropospheric compositioonfrmeasurements of solar backscatter require aecufarmation
about surface reflectivity. We use clear-sky dadanfthe OMI satellite instrument to determine glohaface
reflectivity under both snow-covered and snow-fteaditions. Clear-sky scenes are determined usmgiand
aerosol data from the MODIS/Aqua satellite instratrtbat flies 12 minutes ahead of OMI/Aura. Theutess a
database of OMI-observed Lambertian equivalenéctflity (LER) that does not rely on statisticaltimds to
eliminate cloud and aerosol contamination. We afik/database to evaluate previous climatologdiesidace
reflectivity. Except for regions of seasonal snawer, agreement is best with a climatology from Qahich selects
the surface reflectivity from a histogram of obgght ER (mean difference 0.0002; standard devidiioal). Three
other climatologies from TOMS, GOME and OMI whiadlext the minimum observed LER as the surfaceatifiey
are less consistent with our cloud- and aerost@rél dataset (mean difference -0.008, 0.012, 20 §iandard
deviation 0.022, 0.026, 0.033). Snow increases U¥ivstrument sensitivity to trace gases in thedoptroposphere.
However all four existing LER climatologies pooripresent seasonal snow. Surface reflectivity emew-covered
lands depends strongly on the vegetation type auyéhe surface. The monthly variation of snow-gedereflectivity
varies by less than 0.1 in fall and winter. Apptyiour snow-covered surface reflectivity databaseiti NO2
retrievals could change the retrieved wintertime,@umn by up to 100% over large regions.

Quantifying theimpact of BOReal forest fireson Tropospheric oxidants over the Atlantic using Aircraft and
Satellites: An overview of the BORTAS proj ect.

Mark Parrington, P. I. Palmer, S. Matthiesen, P Bernath, J. D. Lee, A. C. Lewis, and A. Rickard

BORTAS is a 3-year multi-national project, led bg tUniversity of Edinburgh, aimed at quantifying tonnections
between the composition and the distribution ofytaht outflow from boreal forest fires, ozone puotion and loss
within that outflow, and the resulting perturbationoxidant chemistry in the troposphere. A cerfgature of
BORTAS is an aircraft measurement campaign, focosed the Northwest boundary of the North Atlamtizing July
2010, which will sample biomass burning outflowrfrdboreal North America. These aircraft measuremeittde
used, in conjunction with data from satellite instients (including TES and OMI), ozonesondes, aad3xBOS-Chem
chemical transport model, to detect, validate amahtjfy the impact of boreal biomass burning orbgldropospheric
composition. We present an overview of the BORTA&qet along with preliminary results from an arsidyof the
summers of 2006, 2007 and 2008.
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Evaluation of Upper Stratospheric and M esospheric Structurein the CMAM and ECMWF data assimilation
systemsusing ML S Geopotential Height

Michael J. Schwartz, J.N. Lee, G.L. Manney, D.L, B/WPPolavarapu, and K. Kriiger

Analysis of the geopotential height (GPH) produoti the Microwave Limb Sounder (MLS) on the Auréeflde
provides means of studying the dynamical structfitbe atmosphere from the upper troposphere hgo t
mesosphere. Recent work with this product hasstibat the northern annular mode (NAM) extends the
mesosphere, and that significant NAM perturbat@associated with sudden stratospheric warmings (S89fagate
downward from the mesosphere. Here, we compareseptations of middle atmospheric structure inrBhmpean
Center for Medium range Weather Forecasting (ECMd&Ea assimilation system (DAS) and in the Canaiiatdle
Atmosphere Model (CMAM-DAS) with the MLS analysi€f particular interest is the impact on the CMARBSysis
of its higher model top (>0.001hPa vs 0.01hPa)raacke-sophisticated gravity-wave (GW) representation

M easurements of stratospheric gases by a balloon-borne SIS submillimeterwave heter odyne radiometer for
Aura Validation

Robert Stachnik, G. Toon, J. Margitan, J. Blaviadd. Drouin

ClO, HO, and BrO are among the key trace gases in the ghenaistry of stratospheric ozone. Observed specita
composition profiles of CIO, HQBrO, G;, HCI and other gases were obtained from receatosjpheric balloon
flights of the JPL Submillimeterwave Limb Sound8L§) instrument. The SLS is a submillimeterwavestatyne
radiometer that measures thermal emission speicd@0aGHz to 700~GHz by means of a superconduasulator-
superconductor (SLS) mixer and tunable local catoifl Data presented are from a polar winter flggriducted from
Kiruna, Sweden (68N) in January 2007 and a midddé flight from Ft. Sumner, NM (34N). The Kiruriaght was a
joint flight with the CFA FIRS-2 far-infrared emiss FTS and the JPL UV photometer measurigdgnGitu. The Ft.
Sumner payload included these instruments andRheMklV solar occultation FTIR. We compare theseasweed
profiles with corresponding observations by sagelkpecifically the Microwave Limb Sounder on Aarad the ACE-
FTS, and with those of the other instruments inbiéoon payload. Observed diurnal variation of H@m the mid-
latitude flight and the CIO abundance observedéwinter polar vortex were analyzed using photodbal models.
We discuss implications of these results in thaexirof Aura validation and the chemistry of chiaricatalyzed polar
O3 depletion.

Transport Behavior of GEOSA-DAS and GEOS5-DASinthe GMI CTM
Susan A. Strahan, Jose M. Rodriguez, and StepbenrStl

The Global Modeling Initiative CTM has carried aaticulations of the composition of the troposplaerd
stratosphere for the AURA period, using meteoralabfields from the GEOS-4 product of Goddard’s 6zl
Modeling and Assimilation Office (GMAO). These calations have been used by scientists to analyi#eAMdata,
and are still available. The GMAO is in the pracesreleasing a 30-year analysis utilizing the GE®system.
Among other differences, the GEOS-5 fields are peced at a resolution of 1/2 x 2/3 °, with 72 levietsn 1000 to
0.01 hPa. (For comparison, the GEOS-4 fields habalution of 1 x 1.25°, with 55 levels from thegnd to 0.01
hPa). The physics and assimilation system of tB®&-5 system is also quite different from GEOSSice the
emphasis of the 30-year MERRA analysis is on thpdaspheric hydrological cycle, it is important thatse
meteorological fields be evaluated in the stratesph We present preliminary evaluations for thamand modal age
of air in the GMI-CTM using GEOS-5 fields, compayito both GEOS-4 GMI CTM results and age data eéerivom
observations of CQand Sk. Meteorological fields for both GEOS-4 and GEOBave been degraded to a resolution
of 2 x 2.5° for use in the CTM. We find that, iargeral, GEOS-5 age of air is older than that catedl using GEOS-4
meteorological fields by as much as 2 years irughger stratosphere. The mean and modal ages iroffies are also
older than those derived from observations, whigply differences in tropical ascent rates and afaison of the
tropical pipe. Comparisons are also shown wigla@ NO from MLS. Although there is very little differea
between both systems in the lower/middle stratasplaove 10 hPa GEOS-5 results fgONare better than those of
GEOS-4, presumably because of the higher vertgsadlution used in the GEOS-5 CTM. Continuing evéduethe
GEOS-5 simulation will determine the relative strgrs and weaknesses of these two systems. GEOSI5 GM
simulation results for the AURA period will soon aeailable, complementing the analysis of AURA daid GEOS-
4 CTM results.
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Looking for signsof stratospheric foldsin the four Aura ozone measurements
Qi Tang and Michael Prather

We have completed high-resolution CTM simulatiohstmatospheric and tropospheric ozone for theyganka period
and identified the locations of significant stradg folding (STE) that are associated with theflet of ozone into the
troposphere. We archive the 1° x 1° x 40 levelsimiulated ozone, then follow the Aura track amairig of the
individual measurements from MLS, HIRDLS, TES, &I, and attempt to simulate the retrieved ozopnenfeach
instrument, noting specifically the horizontal aradtical ozone structures in the region of eacreolation. We find
some successes and some failures using the recatathapproaches for comparing higher resolution @itathe
instrument retrievals. One particular problenhis tise of the least-squares approach to the offéso, if we
process the TES simulations with the a priori agmbgivity functions then we lose most STE eveme select 600+
ozone sonde observations over the year from regitiese STE events are predicted in the model. &pesvide a
reasonable validation of model's simulation of $old he 40-level ECMWF met fields (even at 1x1)énhakear
problems with the stratospheric circulation as d@eT42 resolution (Hsu et al., JGR, 2009). Sofrtbese biases
can be filtered out, but others provide excessatility in the tropics. We expect these to be restiwith the 60-level
fields now being developed at University of Oslo.

Validation of AuraMLSby the JPL MkIV Interferometer
Geoffrey Toon, Jean-Francois Blavier, Armin Kleieht Voltaire Velazco, and the MLS Team

The JPL MKIV interferometer performed balloon fliglirom Ft. Sumner, NM, in September 2004, 200208&7,
during which it obtained solar occultation speciaering the 10-40 km altitude range. Retrieved profiles of HO,
03, N,O, CO, HCN, HNQ, HCI, HOCI, have been compared with selected catkd measurements by the MLS
instrument on board the Aura satellite. Agreemsigteinerally good (within 10%) for HCI,3(N,O, and HO, but less
good for the other gases (i.e. CO, HCN, HINBOCI). which will be discussed on an individbailsis. We will also
show some of the longer term trends inferred froenNIkIV balloon profile data.

What does OM | see over snow and ice? A study of clouds and ozone
Alexander Vasilkov, Joanna Joiner, Pawan K. Bhauwiad David Haffner

Due to their high albedos, snow and ice provideslent conditions for passive remote sensing bglki@t-based solar
backscatter measurements. However, these observaizm be complicated by clouds, especially at bajar zenith
angles. In this work, we examine how clouds ovemsand ice affect ozone absorption and how thefeetsfmay be
accounted for in retrieval algorithms. Over snowl a@®, the OMI Raman cloud pressure algorithm @arian effective
scene pressure assuming a Lambertian surface. Wisescene pressure differs appreciably from theatblogical
surface pressure, the difference is likely caused bloud of moderate to high optical thickness. Wdee used a
pressure difference of 100 hPa as a crude thre$hiottle detection of clouds that provide signifitahielding of
tropospheric ozone absorption. The MODIS,G(ixing algorithm provides a good estimate ofdtmauid top pressure
for high clouds. Using a combination of OMI and M{3Dwe may therefore distinguish between optictdlgk and
thin clouds over snow ice. To evaluate this appnipae have performed a number of radiative trarsifaulations
under various observing conditions. We find that $bnsitivity of 0zone absorption to clouds vasiggificantly with
the viewing geometry as well as the surface albédmalso evaluate our results using estimatesooficVertical
extinction profiles from CloudSat and MODIS. Curttgnthe OMI-TOMS total ozone algorithm assumesctauds
over snow and ice. This assumption can lead tandenestimate of the total column ozone over snavies when
clouds are present because o0zone beneath the ¢donmisaccounted for. Use of the OMI effectiveurlressures
should reduce this type of error and result in aeMmmogeneous spatial distribution of the retrdeselumn ozone
over snow and ice. We will evaluate OMI-TOMS tatalumn ozone retrievals over snow and ice usingeffective
scene pressures derived in the OMI Raman clouditiga
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TROPOMI Overview

Robert Voors, Johan de Vries, Agnes Mika, GeraterQNick van der Valk, llse Aben, Ruud Hoogevaamemieke
Gloudemans, Marcel Dobber, Pepijn Veefkind, anddpiel Levelt

The Tropospheric Monitoring Instrument (TROPOMIigrently planned for launch on ESA's Sentinetécprsor
satellite in the time frame of 2014. TROPOMI isudimaviolet-to-SWIR wavelengths imaging spectrodrapat uses
two-dimensional detectors to register both the spetand the swath perpendicular to the flightcticn. The swath
is about 110 degrees wide to allow daily globalezage from the polar orbit of the Sentinel 5 preousatellite. The
instrument follows the heritage of SCIAMACHY (ENVAS, launch 2002) and OMI (AURA, launch 2004), buhas
been improved in several ways: the ground resaiuaown to 7 x 7 km2, the instrument is fit ford albedo scenes
and the wavelength bands are optimized using tHAIBECHY and OMI heritages to have the best trace ga
products. The first two improvements basically mtwai the instrument aperture is much larger foOP®MI and,
related to this, the reading of the detectors néetde much faster. The selected wavelength bastdBROPOMI are
UV1 (270-310 nm), UV2 (310 - 370 nm), VIS (370 050m), NIR (675 - 775 nm) and SWIR (2305 - 2385 nifitje
first three bands are very similar to the OMI bartde NIR has been added to improve on clouds andass
corrections and the SWIR allows measuring CH4 a@d The paper discusses the development status/erase
topics, such as detector selection and polarizagoambler performance simulations using the TIDE based level 2
scene simulator.

Satellite air quality monitoring before, during and after the Beijing 2008 Olympics and Paralympics
Jacquie C. Witte, M.R. Schoeberl, N. Krotkov, KkBiing, D. Streets, J. Gleason, and J. Gille

In 2001, Beijing, China was awarded the hostingtsdo the 2008 Olympic/Paralympic Games. Sinca,ttie
government has gradually implemented pollution siois control strategies to improve Beijing's aialiy in
preparation for both games. Long-term industria sinort-term vehicle emission controls have alsnlenforced
upwind of Beijing's neighboring provinces to theidoand west. This region is characterized by nooeheavy-
polluting industries whose emissions are typicaysported towards Beijing, significantly impagtithe city’s" air
quality. We examine the efficacy of these emissiontrol measures on tropospheric NSG,, and CO using satellite
data from Aura's Ozone Monitoring Instrument (OMid Terra's Measurements Of Pollution In The Trpphese
(MOPITT) from 2004 to the present. During both gapfeeld in August and September 2008, OMI and MOPIT
measured significant decreases in all three trgases compared to the past three years:(NKB%), SQ (-13%), and
CO (-12%). This decrease in CO and,®®er northeastern China continues through 200 cteng the longer-term
nature of emission controls on heavily pollutingustries. The global recession is also a likelytitbutor, as factories
have shut down or slowed production due to theadeser in demand for manufactured goods. The tropospRO,
column over Beijing returned to typical monthly mealues when controls on vehicle emissions wéegllby the
end of September 2008. However, we observe a sliGhtdecrease at the beginning of 2009 relative to 2008
suggesting a decrease in the contribution of imdgtmissions of NOx to the overall N@olumn.

HIRDL S Analyses of Planetary Wave Filtering of the Gravity Wave Spectrum
Corwin Wright, Scott Osprey, John Barnett, and J@ilte

Inertia-gravity waves propagating vertically throufpe atmosphere are believed to interact withelasgale planetary
waves, leading to filtering effects altering theiagnitude and distribution. In this poster, HIRD&tsalyses of gravity
wave temperature perturbations and momentum flakesinalyzed and compared to Rossby-wave diswifjtio
investigate for measurable effects of this filtgrin

Evaluating model predictions and ozone analyses using the vertical resolution of Auralimb constituent data
Valery A. Yudin, J.C. Gille, D. E. Kinnison, S.nés, B. Nardi and S. Karol

The paper presents the evaluation of simulated@zZ0RC and D vertical structures using the HIRDLS and MLS
constituent data. The retrieved tropical multi-yeaone anomalies are compared with the chemistnyaté

(WACCM) and chemistry-transport model (WACCM-GEOSSHjulations and analyzed ozone products consttaine
by SBUV/2 and GOME-2 observations. In the extrgical UTLS the monthly frequency of simulated oztarinas
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(thin layers with the negative ozone gradients)emaduated for three years (2005-2007) of HIRDL Sestations. The
similar annual cycles of lamina frequencies areadpced by models and HIRDLS data in the mid-ld#siof the
lower stratosphere. The analyzed ozone productkttesubstantially underestimate the ozone lanfirgagiency. The
monthly zonal mean CFC (HIRDLS) and®(MLS) distributions are used to evaluate the Cifahsport, including
year-to-year variations introduced by QBO dynamics.

Aerosol propertiesfrom OMI using cloud and aer osol infor mation from MODI S
D. C. Stein Zweers, J. P. Veefkind, B. Veihelmand,P. F. Levelt

Aerosol retrieval from OMI measurements is difficas there are more unknowns than degrees of fne@dsignal.
Cloud contamination is a primary source of errat amust be considered. It is addressed in this dbydyerforming
OMI aerosol retrieval based on a modified multi-et@ngth OMAERO algorithm product where measuremehts
OMI are evaluated using MODIS aerosol optical thiegs and cloud data. The MODIS information is basegdixels
smaller than OMI and is re-gridded to OMI pixelesipr evaluation. The OMI measurements are a védusdurce for
information on aerosol absorption, due to enhamseltiple scattering this the UV. As such, the OMt@sol
information is complementary to MODIS aerosol praduvhich are not measured in the UV. Results szsgmted
based on aerosol optical thickness constrained ®pNs data where the remaining aerosol parametesiding
choice of aerosol models are determined based ohn@dsurements.

Aura STM, The Netherlands, Sept. 2009 - Poster Abstracts 15



