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TES/Is a Fourier Transfiorm
Spectrometer designed te
Measure tropospheric 0zone
and Its precursers

Estimates; vertical prefiles firom
the surface to .01 ml; of
temperature, water, 6zene,
caren nenoxide; nithec acid as
well'as emissivity, surface
temperature andl effective
cloudl parameters

Measurements made day and
RIgN
Nadir footprint 5 x 8 km

No routine limb measurements
afiter May: 2005

e
tes

Spectroameter Iype

Connes’-type 4-port
Eeurer Transior Spectrometer

Max. Optical Path
Difference

== 8.45 cm) (nermal)
== 33.8 cm (hi-res);
interchangeahle

Scan (Integration)
Time

4 sec (nermal)
161sec (hi-res)

Sampling Metrelogy.

Nd:YAG laser

Spectral Reselution
(Unapoedized)

0,06/ cm* (normal)
0,015 cm® (hi-res)

Spectiral Coverage

650 to) 3050 cmit (3.2 te 15.4 um)

Detector Ar@ays

4 (1 x 16) arnrays, optically-
conjugated, alllMCT PV @65K

Field of Regard

45" cone about nadir;
trailing limlo or cold space;
internal calibration SOUrces

Peinting Acecuracy

75 Urad piteh;, 750 urad yaw,
1100 urad rall

Max. Stare: Time,

208 sec (40 nadir scans)

Spatiall Resolution

0.5 % 5 km (nadir)
2.3/ % 23 km (Iimb)

Radiometric
Calibration

cavity: blackbody (340K)
+ cold space view,

Detector Array/
Co- alignment

Internal thin slit calibration
source

Nadir NESR
(Noise Equivalent Spectral
Radiance)

2B1 filter: 700 n\W/ecm?2/sr/ecmr®
1B2 filter: 200
2A1 filter: 150
1A1 filter: 100

Nadir NEDIT @290K
(Noerse Equivalent
Delta Temperature)

2Bd: 1.08 K for 16 detector mean
1B2: 0.36 K for 16 detector mean
2A1: 0.36 K for 16 detector mean
1AT: 2.07 K for 15 detector mean
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TES Global Sunvey: Measurements

The Glehal Sureyiis 35
the standard TES L
eperating imode .

Maximum off 3408
nadilf scans over —2.7.

hours (as of Jan 10;
20/0)6))

Start a GS) everny.
ether day

Ground track
distance between
scans Is —0.4° or
~182 km
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TES can perferm 1n
different ohsenation
MOdESs

Most commoenly Used
mode Is called the Step
& Stare

A series of 125
(maximum) nadir scamns

Ground track distance
petween nadir scans Is
~0.4% or —45, km

EXtensive coverage. of
the Continental US frem
July' 3 — Oct 10, 2006
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TES Special Obsenvations

(" I | T =1

TES can perferm 1n
different ohsenation
MOdESs

Most commoenly Used
mode Is called the Step
& Stare

A series of 125
(maximum) nadir scamns

Ground! track distance L | A AN
petween nadir scans: IS 1 BT LYY |-
~0.4° or —~45 km o T TEERERAG L

Done 6n nen-GS' days

Extensive coverage of
the Continental US frem
July' 3 — Oct 10, 2006
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Coverage over lexas — 2005

Global | a0
SUReys ’
A-Stepr &

Stares: July
31 — Aug 7
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Coverage over lexas — 2006

Glohal Surveys

Step & Stares:
x Eelh— March
s July'— Octeber

Sep 1-9:
lnstrument
anemaly’— No
Data

SEPI 26-29:
Instrument de-
iIce — No Data
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TES [L2' Data Products Update —
Version 2 (V002)

TES Version 2 data has processed for all TES runs since
launeh

Significant Improvements; eVer previous Version
s 1B calibration improvement

s |2 algorithmi improvements
s Mere extensive guality contrel infermation

Version 2 includes HDO as a standard preduct

\ersion: 2 Includes the first limi retrievals
s Stratesphere enly fier this Version

Data availanle at the Langley: AtMeSPhRENC SCIENCES
Patar Centelr (hittp://eesWWels: are:nasa.eeV/)r el thel At
Validatien Data Center (lbp://avec. osic.iesa.goV)

Infiermation oni using TES data in the: /ES L2 Data
Users Guige availaple at the Langley ASDC or the TES
website




TES L2’ Data Products Update —
Version 3 (V003)

TES Version 3 data has just heguni precessing

|mMprevements GVer previous Version

s [[2 atmospheric temperature profile improvements
a [ 2 nadir ozene improved In the upper troposphere
s Species dependent guality’ contrel infermation

Version 3’ includes Impreved limb retrevals inl the
tropoesphere

Updated [E5 L2 Pata Users Guiaeior Version: 3 data
availanle

Estimated that precessing ofi all TES data Wit V003 will
pe complete by the end ofi 200/




TES L2 Product Validation Status
(as ofi Feb 20017)

Nadir ©Ozone

ValidatediStager2

Nadir Carbon Monexide

ValidatediStager2

Nadir\Water (Lower/Middle
liropesphere

Valldeted Stelger2

Nadir Water (Upper Tropesphere

ValldEeted Sl er2

Nadir TTemperature

ValldEeted Sieiger2

Sea Surface Temperature

Valldeted Sl er2

LandiSurface Temperature/Emissivity

Beta (Provisional in 2007)

Nadir Methane

Beta (Provisional in 2007)

Nadir HDO

Valideted Sieigerd

Limib Nitric Acid

Beta (Provisional in 2007)

Limib Ozone

Beta (Provisional in 2007)

Limb Temperature

Beta (Provisional in 2007)
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Case Stuay:
AUgust 25, 2006

K Bowman, B Pierce, J Al-
Saadi




Synthesis ofi satellite: observations, o
/[A-S/iy measurements, and
chemistny and transpert medels

Obsernvations off ezone and caraen menexide: profiles in
the free tropoesphere from TES can previde: chtical
Infiermation o) studying heundamny:layerexchange.

Grouna: /7-s/tt/ ehservatiens such as AIRNew: are: the
standard for Boundany/ layer measurements: off 6zone and
[tS precursers

Chemistry and transpert models; such; as the real-time: ail
guality: modeling system (RAQNMS): are the: critical link
PEtWEER these two 6lsevations

The integration off theserassets can provide valuanie
INPUt Inte the science ebjectives for TexAQS.




clevated CO and O3 over Houston Fegion
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RAQNS WIth the TES Opservation Operalor
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What IS th

2
©

850mb 5—day veraqed Ozane 20

40
(ppbv)

Each point represents
0ZONE averaged OVer a
£

5-0ay/ 19eCK=TIaJECLONY/

>

)

Voederate values (60-70pph)
over Houston, but high values
over Tennessee, Kentucky,

Alabama, and Arkansas (—60 pph)
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Process histoery oft O3 and CO
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Conclusions from Aug 23 Case

TES retrevals oft COrand ezone. vertical prefiles in
conjunctien with: the RAGNS, glehal medel provide a
means off Investigating the Impact of distant SOUKCES
On the hackground concentrations over Fexas.

Enhancement ohserved firem TES east off the Housten
area in‘beuh COrand ozene, slightly higher: than
RAQNS fields.

Moedel analysis stiggests; antirepegenic production of
Ozene fremi surface emissions at -90: hrs.

Ozone at 850 mi on Augl 23rd, 2006 IS alkove the
pPeLURdany layer andl therefore Wil have minimal
Impact on’ Heusten air quality.

Validation ofi TES estimates with| respect te IONS
@zone sonde measurements will be performed.




TCEQ High Prienty SIP-Relevant

Science Questions

G How: dor emissions fien lecal andl distant SeUCES
Interact te determine the air guality, inr iexas? Whalt
meteorelogicallanadl chiemical conaditiens exist When
elevated hackgreund ezone and aeresol firom distant
regions affect liexas? Hew: high are hackgreund
concentrations of 0zene anadl aeresel, and hew: do they
vany: spatially and temporally?

H: Which areas within Tiexas adversely: affect the air
guality’ of nen-attainment areas within; fexas? \Whaich
areas outside ofi llexas adversely: affiect the: air guality: of
non-attainment areas within Tiexas?




Conclusions — Future Work

TES retrevals cani provide: infiermation; en the vertical
structure ofi O3 and CO In the tropesphere

TES data combined withl trajectory. medels: can
providerinfiermatien on the transport of 6zene and
caren Menexide events

Loek at glehal survey: measurements in East/Central
[exas over TES data record to provide estimates ofi
the lower tropesphRenc hackgreund conditions foir ©3
and €O

= Surface data, Ozenesonde data, Tower data

Examine the TES night time: measurements (transport
andihackagreund)
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TES Sensitivity: Metric:
The Averaging Kernel

rface P

0.a10

0,001

0.08

eraging Kernal
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TES Observations - Aug 30, 2006

Tropospheric O3 Column - Run 4948 - Aug 30, 2006
=100 -95 -85

> TES Global Survey

> High ozone in the
troposphere over the Gulf of
Mexico seen in Trop Column

O3 ColumnfDU)

>Lower values over East TX

TES Step & Stare - RuniD 4948 % e N— o T— ¥
Ozone \ i
Aug 30, 2006

(=]

£ jEf ifoi > Enhancement in ozone in middle
R ‘ troposphere over TX, OK, KA
> Low ozone in lower troposphere
N @ % over East Texas, Central Oklahoma

1000 |
—

Lande;;deg.-ees; » High ozone in lower troposphere
over the Gulf (still under investigation)
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<30 40 0 B0 [ C 80 =100
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TES L2’ Product Validation Update

Prmany. FES) Level 2 nadir data products are: vValidated
andi usanle inr scientific analyses

a Version 2 Is Being used for validation papers that are in
preparation

Analyses using INTEX-B; aircralt and IONS-06' data
played a key relelin

s Validation eff TES data preducts

s Evaluatien of data preduct updates

Limi preducts HINOS andl ©OS have Undergone
prelimimany: validatien analy/sis

[ES [Z Vajigation Repori (V002 Data) avallanle: at the
Langley ASDC




\alidation Status Definitions

ferm Deflinition
Early release preducts for Users te
Beta gain familiaty with  data iermats

and parameters.

Limited coemparisens wWith
Proevisional Independent seurces have been
made and ehvieus artifacts fixed.

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

Uncertainties are estimated from
Validated Stage 2 mere widely distributed
Independent measuremenits.

Unecertainties are estimated from
Validated Stage 3 Independent measurements
representing glebal conditions.
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