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» CrlS SDRs and RU estimates have undergone extensive verification/evaluation over a
range of representative conditions
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» Areas of further refinement have been identified and are under investigation especially warm and cold brightness temperatures in some spectral regions.
- ! Ringd . ..
ipled.ra t:‘mgmg » Spectral Ringing 1 * A correction should be developed based on CrlS characterization tests yet to be
© ar'za on . . . _ conducted (measurements of scene mirror degree of polarization, p,, and
~ Possible low level SW band nonlinearity » Polarization } Discussed below : e ad i 3
interferometer polarization sensitivity, p,)
» Possible SW Nonlinearity / * Radiance error dependence ~2p,p, (N = B,¢)
e Other smaller/negligible terms: * Suggestions of this type of behavior in CrIS/VIIRS comparisons vs. scan angle:
— Detector temperature changes, Changes in DA Bias tilt over 4 minut Scan Angle and Scene BT dependence of VIIRS/CrlS Comparisons at 10.8um*
Changes in optical flatness, OPD sample rate drift over 4 minutes, 0.1 , - - R
Electronic gain drift over 4 minutes, Electronic delay drift over 4 2 o8 — el
minutes, FOV to FOV crosstalk in same band, FOV to FOV crosstalk @ ' —— 240-2%0K
. between bands, Stray light, Optics temperature change during cal, = 0 260-270 K
. - 270-280 K
CrIS/VI IRS com parisons Changes in channel spectra 0 0.08 ——— 280-290 K
. . ) = -0. - 290-300 K
Example Daily Comparisons, M15 band @ 10.8um, Descending > 300-310 K
CrlS convolved with VIIRS SRF VIIRS mean within CrIS FOVs -0.1 : ' I g;ﬁg :
. R . e 0 10 20 30 40 50 60 70 80 90
R~ A& “'7““ | : ﬁ““ CrlS cross track scan index
¢ s - S peCt ral Ringi ng * Biases removed for mean of INDICES 1-10 & 80-90
Ry | > A R A A . e NG . - : : o e Olference for the FOV
SIRNT R L e et NS For the large majontY of spec'.(ral .channels, the.assouated artifacts SW Band Biases . i 0 .
e /2 4 ' ' | are very small, and with apodization are negligible everywhere. . | os o
g O Supr. 2 . o . . Z 06| 6 P
SEF gt 7 T v « Root Cause was recently determined: on-board application of the FOV-2-FOV analyses and differences with z %-;; | §; - §;
—— - —— FIR filter to the raw interferograms is done in a non-cyclical fashion respect to other sensors suggest small 5 .9 | b - o
8T (K) BT (K) Violating the Convolution Theorem. al"tlfaCtS in the SW band,' both in Mean | FOV 4 FOV 5 FOV 6
biases and FOV-2-FOV differences. _ o8| | o8 08
VIIRS standard devn it-hin CrlS FOVs Diffe‘rerfcle's for'uniform scenes e * An accurate software fix is possibl.e'anq has been derpons.trated E.g. Differences with respect to IAS| I %52 u | gg —— EE i
; : e - with a small sample of data. Modifications to the calibration 5 9 i D il BV
)/j software is under development and future CrIS data will not - e s o
: AP 74 include this artifact. Mechanisms investigated to date: 20 | o6 o6 |
; . 304 | 04 | | 0.4
‘7 » ‘.‘»(g ¢ C"’-Y\N\. a4 T T T Wwﬂ'ﬂfﬂ , , . — Spectral Shlft‘ o 2oz gl | 02| S| 02 sl |
f \’} Q ) —— Brightness Temperature Error| — Thermal SP view contamination - 2200230024002500 e 2200230024002500 o 2200230024002500
3 / — Solar SP view contamination e B T
Wi : . g — Noise Sample spectra (top) and Effect of small NLC (bottom)
o 1 2 3 a S & 7 8 9 10 5 4 3 2 ‘.l 0o 1 2 3 4 g — Polarization e
SEN RIS N - » Low level Nonlinearity - ézso
» Each day includes ~500,000 colocations which pass a spatial uniformity test * Displays FOV dependent behavior
* Has plausible spectral and scene level ZZ.C?
OA : . - . : : 2 . dependencies -
CrIS/VIIRS Daily Mean Differences - e e - - 90?, w0 i e 5
- - Y p—— Wavenumber (cm ') 14
0.1 - T T T T T T T | ! T T T -] Mean Blas over 0 .
3 o i " past 21 months: 2150 2200 2250 23c-om2m3i;.\“ twz‘u:o 2450 2500 2550
WM MW v 1007k
< 0.05f : .
- . . 3 a . —= M13, 4um
m : b : . ~ M15, 10.8um
@ 3 » ~ M16, 12um Summary of SNO results : . : '
"J . . y " ; H S N O Data sets for 6 representative spectral regions, - 672:682 co” 830-840 cm”
) WM .“""""‘W""“ 0.022 K and VIIRS/CrlIS comparisons: 0.2 — IASI-CrIS
o ) . ” ” 672682 cm®  §30-840 cmt g AIRS-CriS /
S -0.05[ . T 4y . i ! CrIS/AIRS: 1.2M “Big Circle” SNOs collected to date (March 2012 to Nov 2013); 300 = 9 _;.-lg::
\,4'(‘* W PRI M‘P’M“f\c"w o 20 minute window; -30 to 30 deg scan angle, <=2 deg scan angle diff. W = o
- « . = 260 . e
. ] . AIRS V5 L1B; CrlS ADL/CSPP SDR_1.4b_NLC_ILS 5.,  UiRe e e
-=0.1C_1 ] | | ] | ] | | ! ] ] ' - 220 6/ \_M ‘ -0.4 = VIIRS~CrlS, M13
0.02 e 835 cm™ CrIS/AIRS SNO BT Diffs 600 700 800 900 1000 1100
' o - Trends, mKIyr‘ 530 ..?' - '- : "w‘ - - 1382-1408 cm* 15851600 ¢m? - - - - - - - - - - - v
. . . with mean biases subtracted off - FLog ‘ el 0.4 1382-1408 cm™! ' 1585-1600 cm!
x t' 6410 ; 200l o
: 0.01%, 1 16412 ' gm “l\wﬂw" , ~ 0.2 '
44+ ‘ \f "“ I 4 [ Ay 1 ’ |
@ ; o - O W M st ; 0 + ot
3 0 1200 1300 1400 1500 1600 1700 1800 5 _m.‘ "‘“4
| - ?350 2370em? 2500-2520 ¢cm® 0.2 1
(/)] a2 LTIy
- ! ||
< -0.01 ™1 IW\ | 0.4
> [ |l|| I
B 540 ‘l, \A.’,_ .
-0.02" —— —— 1 — = == 220 — Y ms\__ 0.4 2360-2370 cm* : 2500-2520 cm?
& 3 > D O &N > s 3 > 2 O o
éé V’Q éﬁx 3’ § v?q(ooq é, éo Q@ 5@ Q° @é ?Q § S} s) VQQO?Q d,. éo Q@ 3@ 1800 2000 %mmao'o 2600 2800 o2
» LW differences display only small dependence on scene BT g
» CrIS/VIIRS daily mean differences are < 0.1K and trends are < 10 mK/yr SRR IS SRTR = 0 5=
CrIS/IASI-A: 5270 “Big Circle” SNOs collected to date (March 2012 to Nov 2013); " AS) and for AIRG at 1382-1408 cm . Offerences for ARS st b5
20 minute window; nadir. ~20 days of coincidences, ~30 day gaps, 1585-2600 cm! range from =+0.3K at 200K to-0.1Kat 265k, =0.2
o , M13 @ 4um ~half at +72.4 deg, ~half at -72.4 deg. - ﬁa\:\ég:%?éi?;ﬁi:sriéﬁgzﬁlglIﬂtar:rig(i:i;g?:):fesgll)(:\:r;gg()K -0.4 |
CrIS/VIIRS comparisons " IASI_xxx_1C_MO02; CrIS ADL/CSPP SDR_1.4b_NLC_ILS e raported iy L Weng ot oL ot NOARSTAR, T oenkation, 200 220 24g Tgt(s&)zso 300 320 200 220 24g 1;((;2)230 300 320
with uncertainties g
o
Mean differences g CflS/lASl Northern SNOS c/o Larrabee Strow, UMBC
g Hamming apodization Clear Sky ObS'CaIC Analyses - ' Before 7/25/13 (ECMWF IFS 38¢1) : |
_ CriS 30 RU -0.5 h A - . v v - - —— After 7/25/13 {ECMWF IFS 38r2) ‘
200 220 240 o ‘:)60 280 300 320 _ 1r — Difference i
] VIRS 30RU M15 @ 10.8um » Results shown for IDPS T \ f' W’ L, . » Behavior of mean biases and standard deviation of E | ‘%
) e eyt o os : processing and with the < o | \‘ | m [ } w - obs-calcs are consistent with forward model and 3 bt ; A ] J
 effects 3 reprocessed dataset © W lw "’ ’ ! atmospheric state uncertainties and imply very é [, ;m”‘* ,‘ .
[  Statstical - including the NLC s | “ | good radiometric performance for CrlS. g . h “‘:f'{ j' | {1
uncertainty Z 0 en o e i i S i io ittt « o . 220r mean lASI 9 £ 1y { : k i
S refinements presented 7 i 1)
. Rss 2 / earlier. 1 | |
> -~ 0.2F | | — —
0500 zéo 240 260 280 300 320 » Differences of ~0.2K or less § 0.1+ | ¢/o Yong Chen and Yong Han, NOAA STAR ~ B0OO 1000 1200\.;400 IG?}O 1'800!.2000 2200 2400 2600
» VIIRS RU estimates provided by Jeff BT (K) ‘é’ ot ‘ , — } 25 R
Mcintire et al. M16 @ 12um » NLC refinements: : 2.l | ™
0.5 T & |m roved a reement |n the - . ’DPS . o | I | ' ) !i g 2H = Before 7;'25/13[[(!-:WF :FSJBtl) L
» CriS/VIIRS differences are bounded by o Lpr aniel & © o2t ’ < E | #‘! “MM o / 5 _ ﬁ.’}';’;,i_iii’” (EENIEES 25
combined RU for all scene temperatures E . Negligibl.e changes in the . :ﬂs:?ezg;:eynce : : : _ \‘\ - L/"" é 1.5} ' |
» Larger VIIRS RU for cold scenes at M15 3' ° — e — the MW band (as o 0.2r ' _&Bé S g ] o’ '
and M16 are due to c0 offset term and ¢ expected). 5 0.1F | 30| | 3 b,‘ | * |
under investigation by the VIIRS SDR = < of M €, % | Ugd M %A‘ Whs N
team. ; ' & | | ¥ L
05 %00 220 240 260 280 300 320 e -01f Re-processed with 10 W m I ~4 & 9 W I ""'\‘,., ‘
BT (K) o T T N, o v ~
-0.2F  NLC refinements 00! . ‘ f A ‘
R . : H R 1000 1300 (o) 2000 2300 e 1000 1500 2000 2500
600 800 1000 1200 1400 1600 1800 Wavenumber ()

wavenumber




