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Scanning HIS (S-HIS) Summary
» The NIST Connection: Recent results

Derived Products

Satellite Validation Capability and
Goals (desired spacecraft)

» Current IASI Validation Mission
Science Goals (desired coordination)
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1. Scanning-HIS Summary
(High-resolution Interferometer Sounder)



Alitude [Kim]

UW Scanning HIS: 1998-Present

(HIS: High-resolution Interferometer Sounder, 1985-1998)

Characteristics

Spectral Coverage: 3-17 microns
0.5 cm’!

Resolving power:  1000-6000
Footprint Diam: 2 km @ 20 km
Cross-Track Scan: Programmable

Spectral Resolution:

T, (K)

including uplooking zenith view

Relative Humidity Retrieval compared to lidar cloud boundaries

Thorpex 031117 5-HIS Relative Humidity
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Applications:
» Radiances for Validation
& Radiative Transfer

> Temp & Water Vapor
Retrievals

> Cloud Radiative Prop.
> Surface Emissivity & T

> Trace Gas Retrievals
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S-HIS Aircraft Platforms




S-HIS Flight Experience
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Sample Scanning HIS up and down views
(from arctic MPACE, 10/17/04)
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Atmospheric Spectral Calibration: S-HIS
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Tgn = 260K, T, = 310K

21 November 2002
on ER2
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Scanning-HIS Radiometric
Calibration 3-sigma Error Budget

T s = 227K, Toe = 310K

16 November 2002
on Proteus



The Scanning HIS
NIST Connection



Confirming UW S-HIS & AERI Absolute Accuracy:
The NIST Connection

Recent end-to-end radiance
evaluations conducted under
S-HIS flight-like conditions with
NIST transfer sensor (TXR)
such that S-HIS satellite
validation & AERI observations
are traceable to the NIST
radiance scale
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Preliminary S-HIS/NIST 10 pm results agree well

-from January 2007
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* AERI & S-HIS agree to about 50 mK
* NIST TXR & S-HIS agree to about 30 mK in the mean

* Both well within propagated 3-sigma uncertainties
(NIST TXR analysis still being refined)




Recent AERI Blackbody Reflectivity Test

with NIST TXR Confirms Emissivity Estimates

[ (up to background +100 °C)
/ —— ; surrounding direct FOV
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TXR Scene Plate
— Heated Scene Tube NIST Transfer Radiometer
iy AERI BB Housing (TXR) used to detect
/ AERI BB Cavity reflection from heated tube

Preliminary Analysis:

5 & 10 pm emissivity
within <0.0003

of expected value

(and closer to 1)

SSE

/ «— Radiation Shield

C

January 2007



Analysis Summary

AERI Blackbody Reflectance

5 microns (SW) 10 microns (LW)
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Measurements confirm estimated emissivity
well within uncertainty (3-sigma estimates)

*NIST analysis still being conducted
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2. S-HIS Derived Products SSEC

[ Radiance Residuals
(TES/AIRS/IASI/Calculation minus S-HIS)

U Temperature & Water Vapor Soundings

U Cloud Characterization
(cloud top pressure, IR optical depth, effective
particle size)
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3. S-HIS Satellite Validation SSEC

Capability and Goals

U Radiance Validation with TES (Aura),
AIRS (Aqua) & IASI (Metop)

U Tropospheric Ozone Validation for above
satellites



Overall Calibration/Validation Goal

Make full use of the fundamental advantage of
high resolution infrared spectra
(Goody and Haskins, J of Climate, 1998)
to provide a new standard of accuracy
for weather and climate applications

U High resolution should make it possible to confidently
achieve a consistent, high absolute accuracy calibration
across all IR sensors

U Airborne Spectrometers with a maintained NIST
connection make this performance testable




S-HIS Radiance I
Validation Results Summary SSEC

O Aircraft Validation (of high resolution spectra):
New, highly accurate capability proven 2002-2007

0 AIRS: Mean differences generally <0.2 K with
small standard deviations [Tobin et al., JGR, 2006]

0 TES: Better than 0.5 K agreement in most regions
(also characterized small, spectrally correlated
noise from variable sample-position-errors)
[Shephard et al., JGR, submitted April 2007]

0 1ASI: Preliminary results very promising for
validation results comparable to AIRS at higher
spectral resolution & contiguous spectral coverage



SSEC

Current Metop-IASI
Validation Mission on WB57
(IPO sponsored)

IASI shows great promise, based on our early assessment



Mission Metop Organization Instrument Ground segment Applications

- full cross-track scan
- 2x2 12 km pixels
sample 50x50 km - Lo
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Joint Airborne IASI Validation (e

Experiment (JAIVEX) SSEC

[ What: Metop and Aqua satellite under-flights for
radiance and retrieval validation

0 Who: NPOESS Airborne Sounder Testbed team
(NAST-I/M & S-HIS on NASA WBS57) & UK team

(AR

=S on Facility for Airborne Atmospheric

Measurements BAel46-301)
U When: 14 April to 4 May 2007

U Where: Comparisons over the Gulf and Oklahoma

ARM site reached from Houston airbase
— 16 April (day): Aqua ARM site
— 19 April (night):  Metop ARM site

— 20 April (night):  Metop Gulf of Mexico



Cross-track scan pattern for 3 Sample Granules

900 cm! brightness temperatures
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Sample IASI spectra
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IASI T, Spectrum:
Processed to represent S-HIS & NAST-I, AIRS & CrIS
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IASI Longwave Validation
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|IAS| Shortwave Validation
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S-HIS Tropospheric

Ozone Validation SSEC

Example from TES during CRAVE, 17 January 2006



Scanning HIS 900 cm map
over 17 Jan 2006 Aqua MODIS Visible image
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Altitude (km)

180

TES Temperature and O3 Retrieval

18:55:45 UTC
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= Ozone Column Density
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Temperature (K)

15 2 2.5 3 35 4 45
Ozone Molecular Density (molicm®/km) 0

Flying at tropopause gives natural separation of
tropo- & stratospheric ozone
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{Obs-Calc) RS

LBLRTM Calculation from TES retrieval (T, WV, O,)
Compared to S-HIS and AIRS
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LBLRTM Calculation from TES retrieval (T, WV, O,)

Compared to S-HIS
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Tropospheric Ozone Radiance Comparison:
S-HIS & LBLRTM from TES Retrievals
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4. S-HIS Science Goals
SSEC

U Study of TTL Temperature and
Water Vapor structure for convective

and stable atmospheric states

U Study of lidar (CALIPSO), Radar
(CloudSat) and IR cloud properties and
the impact on OLR and flux

Relative Humidity Retrteval compared to lidar cloud boundaries
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