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S-NPP CrlIS Normal & Full Resolution SDRs

 Spectral resolution modes:

CH4 — Full resolution
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Normal resolution — 50 K

= Full spectral resolution (FSR):
-0.625 cmt all three bands
- 2211 channels

= Normal spectral resolution (NSR):
-0.625 cm(LW), 1.25 cm(MW),
2.5 cm(SW)

- 1305 channels
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« NOAA CrlS SDR processing: Wavenumber (cm?)
Beginning S-NPP measurements (NSR mode) transition to FSR mode
March, 2012 Dec. 4, 2014
NOAA IDPS Normal mode SDRs
Processing
Data on CLASS NOAA STAR FSR mode SDRs

offline processing
Data: ftp://ftp2.star.nesdis.noaa.gov/smcd/xxiong

* Planned reprocessing:
NOAA will reprocess CrlS data with latest ADL Block-2.0 5.x code in early 2016


ftp://ftp2.star.nesdis.noaa.gov/smcd/xxiong/

S-NPP CrlIS NEdN

NEdN
oo — LW 650-750 cmt; — LW 750-900 cm?; — LW 750-1095 cmt; — MW 1210-1750 cm}; - SW 2155-2550cm™!

o
N

o
-
]

From SDL

o
=]
I

Radiance (mW/m?srcm™)

q_’,\"\, ~ é’j& \...;u q’.;l- i ¥ ‘&,& \;,;5 %’.@ Q:.Q: ‘\.;b ‘Yc, \'\7: q’.@ 4 ~» -.\"c’ Q,»h Q,»u Q‘,\h L . e’”h q_\y @ A (..’Nh Q’_,;-: Q‘.@ Q..é’ ‘ef", \',\": G.{a et N U.@
I i e O ,,,‘;9 S T EFTF T F S S S & RO
{\' o W0 A N ¥ ~» - N fa PN @ Ra) At .,;\' Ao W N A% » ¥ A

o
o
o
T
I
-
O
T
o

T — FOov-7 - — Fov-7

E — FOV-6 17 — FOV-6 I

@ 0.100 g ~————FOV=5 == —FOV=5 =

= S " - FOv-4 1 E — FOV—4 .
- — 1F ]

> i S anet — FOV—2 I — FOV—2 ]

£ - FOV-—1 - FOv—1

L

—
5/22/2012 N 10/21/2015

0.001

Stable NEdN performance 5



S-NPP CrlS Gain & Performance Stability
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Calibration Algorithm Improvement

CrlS SDR radiance spectra are un-apodized

Ringing artifacts appeared when spectra are compared among the 9 FOVs,
between forward and reverse sweep direction, and between observed and
simulated spectra

These ringing artifacts are due to
— Non-circular onboard digital FIR filtering (non-circular convolution)

— Spectral calibration applied to radiometrical ratio, which distorts information
for spectral calibration.

— Channel response model in radiance simulation that does not take into account
the instrument responsivity

Progress has been made in addressing these issues



FTS Optical & Electrical Responsivity

Modifies Shape of Scene Spectrum

CrIS On-orbit Signal Processing
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Optimizing Calibration Equation

Current algorithm:

AS, = FIR (S, - < Spe >)
Sea = SA™ - {521 (SABier)} P e

FIR filter removal
Spectral calibration

Y

. _ AS _ AS
New algorithm: F-SA™. f{ L —} F-SA™. f { : |A52|}
S B Phase(AS,)” _
Phase(AS,)

The new algorithm applies spectral calibration to raw spectra to take into
account the effect of instrument responsivity and allow a wider bandpass
post-filter f

Se s Sps Sie— raw spectra of earth scene, deep space & internal calibration target
B,-r— calculated ICT spectrum

SA, SA1 —self-apodization and self-apodization correction matrices

F — spectral resampling matrix

f—bandpass post-calibration filter



Responsivity in Spectrum Simulation
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Correction to Error due to Non-circular Filtering

* Due to non-circular convolution, the FIR filter can not be completely removed from
spectrum S by taking S/FIR, causing ringing artifacts

* A method was developed to reduce ringing artifacts by using longer interferograms
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New Calibration Algorithm Evaluation
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The new algorithm significantly reduces ringing artifacts
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Simulation Issue: Responsivity vs Raised-cosine

Ibl,., - CrlS spectrum created with LBL spectrum filtered with responsivity

bl oeiteer - Cr1S spectrum created with LBL spectrum filtered with a function that
is flat in-band and a raised-cosine outside of the band at each end
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JPSS-1 CrlIS Status

o J1 CrlS successfully completed comprehensive pre-launch test program and
integrated to J1 for spacecraft level testing

« Calibration LUTs (ILS/nonlinearity/geo-mapping parameters) determined
» J1 CrlIS performance as good or better than S-NPP

JPSS-1 NEdN S-NPP NEdN
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J1 CrlS ICT Performance Improved From SNPP

e J1Internal Calibration Target Improved Emissivity
(ICT) redesigned to improve 1 i e R S
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sSummary

* S-NPP CrlS performance has been stable and consistent; there is no
significant performance degradation

* S-NPP CrlS full spectral resolution SDRs have been routinely generated
since Dec. 4, 2014, available to the public

» The calibration algorithm improvements significantly reduce radiance
ringing artifacts and are being implemented for operational processing

* Pre-launch ground testing program has been successfully completed and
results show JPSS-1 CrlS performance as good or better than S-NPP CrIS
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