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e Introduction

* Description of the calibration coefficients
 Ground T/Vac stepped-blackbody test description
* Features of revised data analysis

« Effect of coefficient changes on AIRS radiances
 Implementation plans

« Discussion
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The AIRS calibration process has most recently been described by Tom
Pagano (SPIE Meeting Vol. 7081, 20 Aug 2008)

He showed that the AIRS calibration is excellent, based on the transfer of
the NIST-traceable calibration of an external large—area blackbody
(LABB) to the internal on-board calibrator (OBC)

The radiometric accuracy is predicted to be 0.2K, 3 sigma

That paper reports adjustments to the calibration coefficients for PGE V6
which will ensure this level of accuracy

A parallel investigation into the details of the calibration has resulted in a
set of improved coefficients

The effects of these new coefficients is expected to be a further reduction
in the estimated radiometric error

The purpose is to improve the accuracy for climate trending, with little or
no effect on weather forecasting
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The AIRS calibration equations are expressions for each scan
angle, including the OBC and scene looks, of the radiance as an
expansion to 2"? order in powers of the channel signal (dn — dn_,)

— The coefficients are a, a,, and a,, with a correction factor
depending on the scan mirror polarization parameters p p, (the
polarization factor) and O (the spectrometer polarization angle)

In operation, OBC look data are used to eliminate the gain
parameter a, (averaged over each granule of data), and the
intercept a, is determined by the scan angle and the polarization
parameters, leaving 3 parameters a,, p,p; , and 0

A 4™ parameter, the effective OBC emissivity €z, is used to
correct the calculated OBC radiance when determining the gain
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* During the AIRS ground T/Vac tests, measurements were made with
AIRS viewing a NIST-traceable calibrated black body (LABB) at a series
of temperatures, and also at scan angles near Nadir and near -40° and for
A and B detector weights

* The data were fit to polynomials a, a;, and a,. The intercepts a, at the
two scan angles were used to determine the polarization coefficients, and
the 2"d-order coefficient a, was taken from the Nadir data

e The effective OBC emissivity was determined from the Nadir data as a
factor needed to make the calculated radiance from the model equal to the
calculated radiance from the OBC temperature

* The coefficients used to date also include modifications to the polarization
coefficients (0 set to 0, for example, because the derived values were very
noisy) as described in the SPIE paper

 The A and B coefficients were combined and smoothed according to the
States calculated from channel noise data during the tests
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 The SPIE paper describes a parameter set V6 (or v6k)

 The major revision is to remove the model adjustment to the
polarization factor p p,

e This resulted in improved residuals (calculated — measured
brightness temperature), mostly for the Nadir data

 The work reported here has made further improvements in the
methodology




£, Country
T Physicist REVISED DATA ANALYSIS (N40 VERSION)

Fit Nadir and -40° data together, resulting in a unified set of parameters

— This should give improved parameters for determining the radiance for off-
Nadir scan angles

e The selection of footprints was improved, and the space look offsets used the
same sliding 10-scan-linear-fit smoothing as implemented in the current PGE

— Each scene and calibration footprint has a different space look
« Used exact scan angles for each footprint

* Retained the fits to the polarization angle o (in spite of its variability vs.
channel)

« Fit all data points rather than means for each test temperature

« Used separately-smoothed A and B coefficients, generated combined
coefficients for each AIRS weight table
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* Eliminating the gain a, from the combined scene and OBC calibration
equations gives for the LABB radiance N,,,, at scene angle 0

Niapy [1+ p.p, c0s2()[=Ny,, p,p, [cos2(6-0)+ cos20] + a,S,,,° +
(Slabl/Sobc)[gochobc (1+plpt COS25) — 2Nsm D.D; c0s20 — aZSObczl

here S is the signal dn-dn,, and N, is the scan mirror temperature

* Since N,,;,, and N, . are known, this equation is linear in 4 variables:
— Ay &, (1+ p,p, cos20), pp, cos20, and p p, sin2o

* These variables were determined from fits to the data at all scan angles
and LABB temperature plateaux, for A and B weights separately

* From these, the parameters a,, €., p,p;, and 0 were determined for
each weight
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* The emissivity shows smaller effects of module edges

OBC Emissivities, Aside and Bside directories and PGE (v1.1) Post-Repai Tests for Coefficient Set N40 for A Weights: Effective OBC Emissivity
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Calculated Brightness Temperature Differences at Scan Angle 0 for Coefficients N40 vs. pge at 250K Scene Temperature
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* Note: Some of the N40 - PGE (=V5) differences may be due to the A/B
smoothing done for VS but not for N40
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Calculated Brightness Temperature Differences at Scan Angle 20 for Coefficients M40 vs. pge at Given Scene Temperaturs  Calculisted Brighiness Temperature Differences at Scan Angle 40 for Coefficients N40 vs. pge at Given Scene Temperaturs
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 We propose to implement new coefficient tables for PGE V6, one
for each different weight “epoch”

 The revised coefficients should give a more accurate calculation of
AIRS radiances, especially off Nadir

* In a forthcoming paper, the parameter uncertainties will be
incorporated into new estimates of the AIRS calibration accuracy

e There should be no loss of continuity of the data for climate
monitoring since the older data will be reprocessed

— A program can be supplied to correct the new data back to V'5-
version values for those who don’t want to retrieve the older data
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