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JPSS Major Instrument Events

ATMS Scan Drive Main Motor Current
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~J.  Major SDR Data Events (Cont’d)

CrIS LW imaginary radiance anomaly detected 10/04/2016

B ' 1008 abnormal pixels from SDR on 20161002

!2016/10/2 15) _l_lSDR' Go iReset |Set1in_g_l

[} Praperty Description Value
1 |Granule Timestamp 10747049 20747347 b2555
|2 |Latitude 65.5321
3 |Longitude 73.7846
|4 |T@soo wn Filled value
| 5_[pT@2son wN Filled value
|8 |pT@030 W Filled value
|7 [Brason wn Filled value
| 8 |imgny Rad.@300 W -999 79999
' 9 |Imgny Rad.@2500 WN -559.79959
| 10 |Fietd of View 1
| 11 |Fietd of Regard 23
12 [Scan ID Of The Day 3506
| 13 |QF1 Missing Sean 1
14 |QF Timing Sequence Error 1
| 15 |QF1 Invalid Laser WL 0
ID  Band Property Description LW MW sw
| 1_|aF3 Overall Quality 2 2 2
2 |QF2 Lunar Intrusion 0 0 ]
3 |QF3 Geolocation Invalidity |0 0 0
4  |0OF3 Radiometric Calibration |2 2 2
| 5 |aF3 spectral calibration |0 o b
| & |QF3 FCE Correction Failure |0 0 0
| 7 |ara Daymight o o o
8 |QF4 Invalid RDR 1 1 1
| 9 |QF4 FCE Detected 0 0 0
| 10 |QF4 Bit Trim Failed 0 o o 3
| 11 |aF4 Excessive Imgny Rad. [0 o o
| 12 |Windew Size: DS Fwd 26 26 26
13 |Window Size: DS Rev 26 26 26
| 14 |Window Size: ICT Fwd 26 26 26
15 |Window Size: ICT Rev 26 26 26
16 |l Ise Noise Counts 254 254 254
17 170N Erinas Cannt RERA REEIA REEAA

STAR JPSS Annual Science Te




~J.  Major SDR Data Events (Cont’d)

STAR CrlIS Full Spectral Resolution (FSR) SDR Data Quality
1) missing ES packets in the first scan of a calibration window (Fixed in Block2.0)
2) Lunar intrusion in the first scan of calibration window

B ° 1324 abnormal pixels from FSR on 20170206

[2/62007 2| [FSR) [ Reset |[setting] i
e = _ = Nicaragua

D Property Description Value oy

1 |Granule Timestamp 11019599 1020207 b2735 |~ CogaRics,

2 |iatitude 17463 SARTCI o
3 |Longitude -138.9516 -
4 [BT@900 WN Filled value < . Colombia
5_|sre2s00 wn 297 Missing ES packets bug

6 |BT@1030 WN Filled value

7 |BT@1500 WN 246 \ \
8 |imgny Rad.@900 WN [599,20009 '
9 |imgny Rad.@2500 WN -0.00401

10 [Field Of View 9

11 [Field Of Regard 25

12 |[Scan ID Of The Day 4653

13 |QF1 Missing Scan 0

14 |QF1 Timing Sequence Error |0

15 |QFI Invalid Laser WL 0

16 |QF1 Invalid Instru. Temps |0

=
=
w
=

ID  Band Property Description LW
QF3 Overall Quality

QF2 Lunar Intrusion

QF3 Geolocation Invalidity
QF3 Radiometric Calibration
QF3 Spectral Calibration
(QF3 FCE Correction Failure
(QF4 Day/Night

QF4 Invalid RDR

QF4 FCE Detected

QF4 Bit Trim Failed

QF4 Excessive lmgny Rad.
\Window Size: DS Fwd
Window Size: DS Rev
\Window Size: ICT Fwd
\Window Size: ICT Rev
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Major SDR Data Events (Cont’d)

Sample S-NPP CrIS SDR data anomaly matrix

SNPP CrIS Biweekly Anomaly Summary (since 11/16/2016)

Date Types FOVs Date Types FOVs Date Types FOVs
- - - Filled Value 3
‘1117 FilledValue 3 11/26 12/06
- SW Rad. Imag. 1 - -

11/19 11/28  FilledValue 14

- SW Rad. Imag. 2 - -

- Filled Value 3 - -

. LW Rad. Imag. - Filled Value 1 -
Filled Value 49

- Filled Value 1 - -

e /o L
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NOAA
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Major SDR Data Events (Cont’d)
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# ° Too many bad pixels from FSR on 20170325, Number of Bad puel. 3508, Cnly 10% will be plotted,

NOAA ONASA

Major SDR Data Events (Cont’d)

Missing packet situation is not correctly handled in Block2 data when SDR is manually processed

Three QFs are triggered in each pixel:

Scan-level ‘Invalid Instrument Temperatures’

Scan-level ‘Excessive Thermal Drift’

‘degraded’ Pixel-level ‘Radiometric Calibration’

3252017 GE| (SR | Reset | Setting
jin) Property Description Value
13 |QF1 Missing Scan 0
14 |QFL Timing Sequence Error |0
15 |QF1 Invalid Laser WL 0
16 |QF1 Invalid Instru. Temps |1
17 |QF1 Excessive Thermal Drift |1
18 |QFL Bad Neon Calibration |0
19 [Valid PRT Count: Fwd 24
20 |Valid PRT Count: Rev 24
21 [ICT Temp Stab: Fwd 0.01312
22 |ICT Temp Stab: Rew 0.01273
23 |ICT Temp Consistency -0.005309
24 |Measured Laser WL 1546.2626
25 |Monitored Laser WL 1546.2626
26 |Resampling Laser WL 1546.2626

It seems some

Spacecraft Maneuver

MNormal Operations

ZPD Amplitude

28 |Processing Version ALM . : Scans a re mlSS| ng
ID  Band Property Description LW MW sw ; - e i % £ 1 <

3 |aF3 Geolocation Invalidity |0 o o - 2 :_ i

4 |gF3 Radiometric Calibration |1 i i b/

5 |QF3 Spectral Calibration 0 0 0

6 |QF3 FCE Correction Failure |0 L] 0

7 |oF4 Day/Night 0 0 0

8 |QF4 Invalid RDR 0 0 0

9 |QF4 FCE Detected 0 0 0

10 |QF4 Bit Trim Failed 0 0 0

11 |QF4 Excessive Imgny Rad. |0 0 0

12 |Window Size: DS Fad 24 24 24 F 7 5 e

13 [WindowSize: DS Rev |24 m__ e Degraded’ and ‘Invalid’ pixels have exactly the same QF results!

14 |[Window Size: ICT Fwd 24 24 24 . " - - .

T = = Strange time stamp: only two time stamp values indicating scan# 8355 and 8356 are
I5 Junpulse Noka Counts [0 s o available for all of them. But they are apparently located in many more different

17 [ZPD Fringe Count 10647 10643 10630

18 |SDR Fringe Count ] [} ] scans

19 - =

L]

Google : T

Imageny B2017 NASA TerraMetrica | 1000 b bl | Tormmod se
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JPSS Major SDR Data Events (Cont’d)

FSR Imaginary radiance much less variant after the TTO of MX1 on April 10, 2017

NPP CrIS FSR Max. Imagnary Radiance StdDev per Scan 04!10;'2017@
Created at 04/11/2017 - 02:21:11 UTC
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JP$S Major SDR Data Events (Cont’d)
NPP SDR-GEO QF triggered due to the delay of S/C diary

Global Map of Trigged QF1 in VIIRS/SDR/GMODO product (2017-07-28)
-135 -90 -45 0 45 90 135

60

-135 -90 -45 0 45 90 135
[ D
QF1=1 QF1=2 QF1=3
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NOAA

NASA

STAR ICVS Home

Instrument Performance
Monitoring

Suomi NPP

& Spacecraft

= ATMS

«Cris

& Cr5 FS5R

«VIRS >>

«VIIRS SDR Imagery
= OMPS Nadir Mapper
% OMPS Nadir Profiler
& OMPS Limb Profiler

MetOp-B
« AMSU-A
“MHS

« AVHRR
“HIRS

NOAA-19
* AMSU-A
«MHS

« AVHRR
«HIRS

MetOp-A
< AMSU-A
+MHS

« AVHRR
= HIRS

NOAA-18
« AMSU-A
«MHS

< AVHRR
«HIRS

NOAA-15
“ AMSU-A
“ AVHRR

Data and images displayed
on STAR sites are provided

Advances in ICVS

Improved VIIRS quaIity flag monitoring

| Browse: NPP VIIRS
11 Aug 2017 - 11:52 ET 7 15:52 UTC

Select a parameter:
[SDR QF Status v|

> § < [Ezmal

1M1 - Day/Saturated Pixel
M1 - Day/Missing Data

M1 - Day/Data Out of Range
SNPP VIIRS Band|y; " yighicaL qualiy
M1 - Night/Saturated Pixel
M1 - NightMissing Data
1 - Nighb‘Data Out of Range

M2 - DaWDala Out of Range
M2 - Night/CAL CQuality

- |M2 - Night/Saturated Pixel
~ |M2 - NightMissing Data
M2 - Night/Data Out of Range
I3 - Day/CAL Quality
M3 - Day/Saturated Pixel
M3 - DayMissing Data
I3 - Day/Data Out of Range
M3 - Night/CAL Quality
W3 - Night'Saturated Pixel
M3 - Night/Missing Data
M3 - Night'Data Out of Range
W4 - Day/CAL Quality
4 - Day/Saturated Pixel
M4 - DayMissing Data

e . e M4 - Day/Data Out of Range
4 - nghUCAL (Z!uallhr

STAR JPSS Annual Science Team Meeti
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NOAA NASA

Advances in ICVS (Cont’d)

New VIIRS SDR Bias Characterization Capability

AT i = - I
r—f i .m Integrated Callbratmn " Valldatmn System Long-Ter'm Monitoring =

Mamtormu and charactcnzmg satelhte mstrument"’ﬁ‘erfarrnan-:e for we1ther chmate and envnonmental appllntlons

[ SEARICNS Heny Browse: NPP VIIRS s aieciod oo S
Instrument Performance 11 Aug 2017 - 11:52 ET / 15:52 UTC Animate Selected Product § Animate All Products

Momtorlng
S NPP Select a parameter: SDR TEE O-B (ECMWF) Select a Date:
uomi SDR TEE O-B (ECMWF) ~ M12 - Night/Observation 08-08-2017
& Spacecraft G MM13 - Night/Observation o] B B E
« ATMS MM14 - Night/Observation
«Crs M15 - Night/Observation
«Cris FSR NPP_YM16 - Night/Observation M14(8.6um)
C VIIRS >> M12 - Day/Observation
S 0.4 M13 - Day/Observation
VRl ey M14 - Day/Observation g Night. M14(8.6
« OMPS Nadir Mapper -5~ NPP 15 - Day/Observation ; igni, (8.6um)

« OMPS Madir Profiler
& OMPS Limb Profiler

""Metop -

16 - Day/Observation e m e
M12 - Night/CRTM
M13 - Night/CRTM |
M14 - Might/CRTM |

T
(]

M14 - Day/CRTM
M15 - Day/CRTM

TR 0.0 MA15 - Night/CRTI
oMeiS V12 - DayiCRIM |

- Day |
gkl M13 - Day/CRTM ;

& HIRS

19

MEAN (OBS-SIM, K)
|
o
[N

04— |M16-Day/CRTM
« AMSU-A E a M12 - Night/Difference
¢« MHS M13 - Night/Difference
&« AVHRR - : M14 - Night/Difference
« HIRS =0.6— o - ~ |M15 - Night/Difference I
MetOp-A 20160819 — 20170811 Nonbrerrcs -
« AMSU-A -0.8 13 - Day/Difference - L : “
« MHS Jul2016 Oct M5 - DaDiteronce wPr Jul Oct
i M16 - Day/Difference
&« HIRS
NOAA-18

v TEB (M12-M16) v' Daily O-B Map
v' Day/Night Separated v' Long term trending time series
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Advances in ICVS (Cont’d)

Updated ATMS Scan Reversal Data Gap Monitoring
Y

NOAR [ MESDIS / STAR

NOAA NASA

S-NPP ATMS Coverage Over Scan Reversal Regions
2017-08-12 Total Number of Reversal Events: 28
North Pole South Pole

-120 N ; 20

[l B30001 NO REVERSAL ON 2017-08-12 [l B30001 00:24:29~00:24:48 UTC

NOAA/NESDIS/STAR
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NOAA

NASA

Advances in ICVS (Cont’d)

New ATMS/AMSU A(MHS) Inter-Sensor Blas Monltorlng Capability

Monltormg ancl characterszmg satellite |nstrument"ﬁer{armance for weather.,cllm1te ‘and envnonmental 1ppl|catlons

STARICVS Home

Instrument Performance
Monitoring

Suomi NPP

% Spacecraft

% ATMS ==

% Crls

« CriS FSR

& VIIRS

% VIIRS 5DR Imagery
* OMPS5 Nadir Mapper
% OMPS5 Nadir Profiler
% OMPS Limb Profiler

MetOp-B
= AMSU-A
* MHS

* AVHRR
* HIRS

NOAA-19
* AMSU-A
&« MHS

* AVHRR

+« HIRS

MetOp-A
« AMSU-A
&« MHS
© AVHRR
s HIRS

NOAA-18
= AMSU-A
« MHS

% AVHRR

= HIRS

NOAA-15
* AMSU-A
* AVHRR

Data and images dizplayed
on STAR sites are provided
for experimental uze only
and are not official

operational NOAA products.

More information>>

Browse: Suomi NPP ATMS
11 Aug 2017 - 13:43 ET / 17:43 UTC

Select a parameter:
[ TOR Inter-sensor Bias (SNO) v|

Suomi NPP ATMS v

TDR Inter-sensor Bias (SNQ)

NOAA-19 AMSUMHS Channel 1-5
NOAA-19 AMSU/MHS Channel 6-2
NOAA-19 AMSU/MHS Channel 10-13
NOAA-19 AMSUMHS Channel 1417
NOAA-19 AMSU/MHS Channel 13-22

Animate Selected Product § Animate All Products

Select a Date:

B Qoinr B EY

5 SNO Inter-Sensor Bias

&

METOP-B AMSU/MHS Channel 1-5 ies
Updated on 08|METOP-B AMSU/MHS Channel 6-9 btained on 07/30/2017 NOAK/ NESDIS / STAR
3.0 METOP-E AMSUNIHS Channel 14-17
b - janne -
ATMS Ch.123.8 GHz QV METOP-B AMSU/MHS Channel 18-22
20 METOP-A AMSU/MHS Channel 1-5 -
METOP-A AMSU/MHS Channel 6-8
METOP-A AMSU/MHS Channel 10-13
1.0 METOP-A AMSU/MHS Channel 14-17 . .
METOP-A AMSU/MHS Channel 18-22 o e e eue. .

e 0.0 oyt e :".v':-o..:..u- "",\_'.-"":"g-_o' " W " "'0.-."5‘.. R e . .. |

o, & . ® . S e " . . o, . - .::-: -
1.0 . n
20 7
-3.0

11/08/2011 01/01/2013 02/25/2014 04/21/2015 06/14/2016 08/12/2017
3.0
ATMS Ch.2 31.4 GHz QV-POL (AMSU-A Ch.2 V-POL)
20 -
1.0 . s
* e? et . * :

L 0.0 e o o B e Tt 1 Lt B TR S e e
1.0} ' .
20 " .
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Advances in ICVS (Cont’d)

New CrIS/ABI Inter Sensor Blas Monltorlng Capablllty

NOAA NASA

Honltonng and characterizing satellite |n5trument’°‘erlmmance for weather,cllm‘ltc and enmonmental ‘@pplication’s

e R Browse: NPP CriS-FSR
Instrument Performance 11 Aug 2017 -13:49 ET / 17:49 UTC

Monitoring

Select a parameter: SNO - GOES-16 ABI Select a Date:

Toll Channo! 09 6.5 1102017 | [
« Spacecraft G ‘ Channel 10 (7.34 pm) > a B
(6.95um), SRF: PFM \"/

© ATMS Channel 12 {9.61 pm)
b UTC

% Crls NPP crls & GOES—1 6 A ' Channel 13 (10.35 um)

« CrlS FSR >> Channel 14 (11.2 ym)

Channel 15 (12.3 pm)
GRS Created at 04 channel 16 (13.3 ym)
« VIIRS SDR Imagery

R Forward (FOR15)

¢ OMP5 Limb Profiler

MetOp-B
« AM3U-A
€ MHS

¢ AVHRR .
¢ HIRS P

NOAA-19
« AMSU-A
¢ MHS .
« AVHRR
« HIRS

MetOp-A

« AMSU-A

« MHS -2
& AVHRR

* HIRS

NOAA-18 FOVA1 FOV4 FOV5 FOV6 FOV7 FOV8 FOV9

« AMSU-A
&« MHS

« AVHRR Reverse (FOR16)

« HIRS 2 T T T T

NOAA-15
© AMSU-A
¢ AVHRR 1k . -

MOAA [ RESDIS / STAR

BT (K)
o

07/01/2017 08/01/2017 09/01/2017 10/01/2017

Data and images displayed
on STAR sites are provided —_
for experimental use only = ol [ ] 1 _
and are not official E

operational NOAA products.




NOAA NASA

Advances in ICVS (Cont’d)

Improved Severe Weather Watch Capability

STAR ICVS Home

ICVS Severe Weather Watch

VIIRS SDR Imagery
Event:  Tropical Storm Cindy Date:  June 2017

GOES-R ABI Eull Disk R skl
Animation (TBD) Region: Gulf Coast Satellite: GOES-16 ABI
Himawari AHI Full Disk 5 , z
Animation (TBD) Animation of the most recent 72 product images
ﬁz‘l':;e SNER e W aich Infrared - Band 13 - 10.3um - 06/21/2017 - 1600 GMT
..... s

GOES 16 ABI Bngh!ness Temperalure Elarld B13 (10.3 pm) 2017-0621 16:00 UTC

* Tropical Storm Cindy >> 50 r-

* Hurricane Matthew

45 |
% Hurricane Matthew - AT
Animation
Data and images displayed 40

on STAR sites are provided
for experimental use only
and are not official
operational NOAA products.
More information>>

35

STAR JPSS Annual Science Team Meeti



NOAA NASA

STAR ICVS Home Browse: JPSS-1 ATMS

Instrument Performance
Monitoring

Select a parameter:

11 Aug 2017 - 14:05 ET [/ 18:05 UTC

JPSS-1 Readiness

o = ™
P et

r A a.llbratlon ,f Vallda.t.lorl System Long-Term Monitoring

I l:a ppllcatmns

TDR Global Image Select a Date:

JPSS5-1 |TDR Global Image

V] -|Channel1 V|B -m | E

& Spacecraft

« ATMS >>

«Crls

«CriS F5R

«VIIRS

&« OMPS Madir Mapper
&« OMP3 Madir Profiler

Sunml HPP

€ Spacecraft

& ATMS

«Cris

«CrlS F5R

«\VIIRS

&VIIRS SDR Imagery
« OMPS Madir Mapper
& OMP5 Nadir Profiler
& OMPS Limb Profiler

NOAA-19
s AMSU-A
¢« MHS

« AVHRR

« HIRS

MetOp-A
« AMSU-A
&« MHS

& AVHRR

JPSS-1 ATMS TDR Ch.1 23.8 GHz QV-POL @
2017-08-08
Ascendmg NOAA/ HESOIS | STAR

NOAA/NESDIS/STAR

« HIRS R e

 NOAA-18
« AMSU-A

« AVHRR 150

Samnn

L
« MHS

180 W 150W 120W 0w 60W 30w o 30E 60E E 120E 1S0E 180E
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3 JPSS-1 Readiness

Pre-launch Characterization

— Performed multiple rounds of JPSS-1 proxy data testing
— Published testing results images in ICVS-Beta web site

Post-Launch Testing and Cal/Val Activity Plans

— Start providing JPSS-1 spacecraft/instrument/data quality monitoring
as soon as data are available

— ICVS key parameters will support SDR teams to meet JPSS-1 Cal Val
maturity timeline requirements

Major Risks/Concerns/Issues/Challenges/ and Mitigation
— Major format updates in multiple data sets
— External auxiliary data sets not available for ICVS parameters in time

STAR JPSS Annual Science Team Meeting, 14-18 August 2017
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IP$S Future Improvements

Improve software package execution efficiency

Improve automatic user anomaly notification function
Improve inter-sensor comparison capability

Improve SDR-EDR connection in data quality monitoring
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NOAA DNAEA

Summary & Path Forward

e Summary

ICVS generates 2896 S-NPP monitoring images every day

ICVS successfully provides SDR team critical support on Cal/Val
activities

ICVS also provides NASA flight project support on instrument anomaly
diagnosis

ICVS has been transitioned to GRAVITE for 24/7 operational run

e Path Forward
— Explore the optimal CubeSat on-orbit monitoring plan
— Explore the big data analysis technology in instrument anomaly

troubleshooting and SDR/EDR data product applications
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