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INTEX-B' is an extremely.
important mission for
TIES both scientifically.
and for data validation

TES performed 243 Step
& Stare (nadir) and! 195
Limb: special ebservations
during INTEX-B

TIES, provided overpass
Information; about special
observations tor IONS-06
SCIence team
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Step/Stare footprints:
~0.4 deg = 45 km apart

Global Survey footprints:
~1.6 deg = 180 km apart

TES Step SQgtare Nodir Retrisval Result: CO

Cross Sectien Along Orbit Track: RunlD=344@5eq=1-1, Scan=0—124, UTCtime=2006-3-12 19:52:28-19:56:23
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March 12, 2006 — High CO over Texas
and Midwestern USA
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TES Run IDs — DC-8 Flights

Date

DC-8 Flight #

TES Run ID

TES Observation

March 4

3

3399

Step & Stare

March 9

5429

Glebal Survey

March 12

5440

Step & Stare

March 16

5459

Step & Stare

March 21

5498

Glebal Survey

Aprill 17

3700

Step & Stare

April 23

3830

Step & Stare

April 25

3868, 3869

Step & Stare, Limb

April 28

3921

Global Survey

May: 1

3961

Step & Stare

May: 7

4112, 4113

Step & Stare, Limb

May 9

4154, 4155

Step & Stare, Limb
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TES L2 Data Products Update —
Version 2 (V002)

ITES \Lersmn 2 data has) precessed fior'alll TES runs since
alne

Significant IMprovements OVer previeus) VErsion
s 1B calibration improvement
s |2 algoerithm improvements
s| More extensive quality controll infiermation

Version 2 incltides HDOras a standard product

Version 2 includesithe first limbs retrevals
s Stratosphere only for this version

Datal available at the; Langley: Atmoespheric SCIences
Datal CERtEr (HEtPs//EOSWERLHAICHESa: %ov/) or the Aura
S

Validation' Data Center (ttps//aVvadec.gsic.nasa.goeyv)

Infiormation on usm? T ES data in the JES L2 Data
Usebrs Guiage available at the Langley ASDCIor the TES
website




TES L2 Data Products Update —
Version 3 (V003)

TES Version| 3 data has just begun processing

Improvements; over: previeus VErsion
s [L2 atmoespheric temperature profile improevements
s [2 nadir ozone improved in the upper tropesphere
s Species dependent guality: contrel information

Version 3’ includes) improved limb: retrevals in the
tropesphere

Updated /£S5 [2 Pata Users Guiae fior Version 3l data
COMIng seon

Estimatedl that precessing of allF TES data with V003 will
pe complete in EFall 2007




TES L2 Product Validation Update

Primary. IES! Level 2 nadir’ datal products are validated
and usable;in’ scientific analyses

s Versjon| 2 Is being used for validation papers that are in
preparation

Analysesiusing INTEX=B; aircrafit and IONS-06 data

played a key role in
= Validation of TES data products
s Evaluation of data product updates

Limb’ products HINOS andl O35 have undergoene
preliminany: validation analysis

JES L2 Valiaation Report (V002 Data) available at the
Langley’ ASDC




TES L2 Product Validation Status
(as of Feb 2007)

Nadir Ozone

Validated Stage 2

Nadir Carbon Monoxide

Validated Stage 2

Nadir Water (Lower/Middle
Troposphere

Validated Stager2

Nadir Water (Upper Troposphere

Validated Stage 2

Nadir Temperature

Validated Stage)2

Sea Surface Temperature

Validated Stage 2

Land Surface Temperature/Emissivity

Beta (Provisional in 2007)

Nadir Methane

Beta (Provisional in 2007)

Nadir HDO

Validated Stage 1

Limb Nitric Acid

Beta (Provisional in 2007)

Limb Ozone

Beta (Provisional in 2007)

Limb Temperature

Beta (Provisional in 2007)
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TES HNO, vs. MLS
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TES vs. SAGA

= Current processing IDs clouds below 12 km
= SAGA will be very useful when TES can
process the lower detectors

TES vs.MLS

= Comparisons show similar pattern

= TES shows a -58% bias wrt MLS and the
RMS is very similar to the TES reported error
between 100 and 10 hPa

MLS HNO3

VMR (PPT)

50 55
Latitude
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~/Seasonality of TES High Ozone Events

Jan, ‘06 March, ‘06 % Ozone > 60 ppbv @ LT

% High cases

11/04 3/05 11/05 3/(15
Day
The lower tropospheric 0zone maximum results

from Southeast Asia Biomass Burning. Oltmans et
al., 2004
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0E ™ TES ozone

30
20
Upper tropospheric ozone has a maximum in, 10

May and a minimum in November. Thouret et al., OE
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haracterizing the, Effect off Megacity: (MCMA) Pollution on
Regional Air Quality using TES measurements

The Aircraft measurements show the significant
enhancement of O;, CO, and iso-Pentane at 800 — 600mb,
reflecting pollution outflow from the MCMA. Those
enhancement are not apparent in TES O; and CO retrievals.
(CO and iso-Pentane observations are not shown.)

The relationship of O;and CO derived from
TES data is in good agreement with those
derived from the aircraft observations and
GEOS-Chem simulations (r: 0.4 — 0.8;
AO4/ACO: 0.28 — 0.47), implying significant O,
production and transport over the MCMA and
surrounding region.
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Forward trajectories initialized at
lightning flash locations from the
NLDN (triangles) intersect a TES

transect at black dots (below)

10

GEDS-CHEM FAW e TES observes enhanced ozone in

- ' the mid-troposphere west of Baja
California (black square). This
matches with the location of

lightning forward trajectories
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Collaborations

INASA' Langley: Research Center

s RAOMS — TES data assimilation intel RAQMS and study of long
FaNde; tranSPort

s EASTOZ — Validation Studies
= DIAL Greup — Validation Studies
s DACOM — Validation Studies

University: off New: Hampshire — Validation Studies

University: of lowai— Preliminary: comparisons: betwWeen
TIES and STTEM

IONS-06Tleam — Validation studies, Analysis tsing
sondes; TES andl Flexpart

iHarvard University:— Study: off Iong| range transpoert using
TES and GEOS-Chem

Elorida’ State; University — Convective, transport of CO
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\/alidation Status Definitions

ferm Definition

Early release products for users to
Beta gain familiarity with data formats
and parameters.

Limited comparisons with
Provisional independent sources have been
made and obvious artifacts fixed.

Uncertainties are estimated from
Validated Stage 1 iIndependent measurements at
selected locations and times.

Uncertainties are estimated from
Validated Stage 2 more widely distributed
independent measurements:

Uncertainties are estimated from
Validated Stage 3 iIndependent measurements
representing global conditions.
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Impact of Asian Fires

Analysisi of influence
off wildfires on €O
andi O3 over the
Pacific ©Ocean in
spring 2006

Wildfires have large
CO emissions.

Are they creating
elevated ozone that
IS transported to US?

This analysis shews
ittle impact on 6zone
in the troposphere
due to Asian wildfire
emissions.

Frequency of observations in
O3-CO coordinates

TES Pacific Trop
(Fercentage

Wi

heric COvs O3 PDF April 2006
dfire influences Contoured)

Black contours
show fraction of
observations
influenced by
wildfires, as
calculated with
RAQMS model.
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Seasonality off Pacific O3 Events

Jan, _ ‘06 M. arch,_ ‘06 May, ‘_06

Study: the seasonality:
of high; 6zone; events
N the upper and
lower troposphere; to
characterize; the
transport across the
Pacific Ocean.

Wildfires have
distinct seasonality.
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TES sees unexpected e

lower troposphere
high ozone.

Ongoing| analysis
iInvestigating if this is
stratospheric or in-
situ formation

e California Institute of Technology




3459 (March 16th)
Version 2 Version 3

Mean Difference : : R

Pressure (mh)

Pressure (mb)

£ N 0 B« R U DI
TES-DIAL (ppt) TESTA ey

« The next version of TES data (Version 3) will include
updates which will improve TES upper tropospheric
temperature and Ozone retrievals

* The above example demonstrates this, where the large
negative bias in the upper troposphere is significantly
reduced.
-l
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TES Validation Papers in Preparation

ES Ozone Validatiorrwithr DIALL EASTOZ — Richardstet al
NIES COrValidatienwith IDACONM —lueretial

NES @zene\Validationt withr©zoResendes —INassar et al
TES Tlemperature Profile Validation — Shephard et al

TES Water Profile Validation — Herman et al

TIES Tetall Column: and Stratespheric ©zone: Validation —
Ostermani et al

TIES ©bservationsiover Lake Tlahee — Tiremblay et al
Update on TES Cloud Parameter Retrievalsi— Eldering et al
TIES Sea Surface llemperature Validation — Lampel’ et al




