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0 ATMS Activation Time Line

SWL: 17233 (:28:48
TORSS: 177333 01:30:41

SVIL: 17333 03:50:21
TORSS: 17333 04:15:30

ATMS 1003 - ATMS Activation Part 1

17/333 05:30:35
17/333 07:10:17

ATRAS 1000 - ATRS Activation Part 2

ATMS_105 - Functional Eval

| 156 |17/333 08:50:04 522 ATMS_110 - Functhonal Eval End

157 |17/333 10:3L:08 17/333 10:45:44 SP1 Data collect
SvL: 17/333 1201207 177333 12:26:34

158 | TDRSS: 177333 12:47:00 17/333 12:59;00 5P1 Data collect
SVL: 17/333 13:53:34 17/333 14:07:35
TORSS: 17333 14:17:15 177338 14:32:15

159 |TDRSS: 177331 15502:00 177333 15:22:00 SP1 Data eolliset
SWL: 177333 15:36:20 17333 15:49:00

160 |TORSS: 177331 16:04:00 177338 16:24:00 5Pl Dt collset
SVl 17333 171941 17338 1731:05

161 |TORSS: 177333 17-53:00 17333 18:03:00 SP1 Drata collect

162 |17/333 190244 1773335 18:13:39 5Pl Data collect
SVL: 177333 30:a4:51 171333 20:%4:41

163 | TDRSS: 177333 21:31:00 17/333 21:41:00 5P1 Data collect

164 (17/331 22:26:27 17333 22:10:58 SP1 Dt colliset
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20 ATMS Data Starting Time

ATMS Telemetry RDR 3:53:33 UTC 153
ATMS Science RDR 5:34:11 UTC 154
ATMS TDR 5:34:43 UTC 154
ATMS SDR 5:34:43 UTC 154

ATMS SDR GEO 5:34:43 UTC 154
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-20 ATMS First Global Coverage Image

NOAA-20 ATMS Antenna Temperature (TDR) Ch.18 183.311+7.0 GHz QH-POL
UTC Date: 2017-11-29
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NOAA-20 ATMS Dynamic Range

Dynamic Range (Task #7)

* Objective: To verify that the radiometric counts:

— Do not exceed specified limit of 45,150 to be within the
allowable range of the A/D converter

— Do not zero out when viewing the SVS

» Results: Counts were extrapolated to 330 K and still maintained a
large overhead margin and there is sufficient margin in SVS

Channel 1 2 3 4 5 6 7 8 9 10 11
SVS | 11088 | 5356 | 13113 | 13643 | 11906 | 13025 | 10854 | 10038 | 11518 | 11977 | 10250
ICT | 24194 | 16061 | 26050 | 26555 | 24353 | 25938 | 21923 | 21212 | 24185 | 23077 | 20361
330K | 26806 | 18195 | 28628 | 29129 | 26835 | 28512 | 24129 | 23439 | 26710 | 25290 | 22377

Margin | 18344 | 26955 | 16522 | 16021 | 18315 | 16638 | 21021 | 21711 | 18440 | 19860 | 22773 Units are
radiometric

Channel 12 13 14 15 16 17 18 19 20 21 22 counts or digital

SVS | 11140 | 10790 | 13998 | 13531 | 15127 | 19329 | 23055 | 18914 | 19561 | 20882 | 18062 numbers

ICT | 22790 | 21685 | 27868 | 25779 | 25423 | 24861 | 27415 | 22601 | 23588 | 25353 | 21726
330K | 25112 | 23857 | 30633 | 28220 | 27475 | 25964 | 28284 | 23336 | 24391 | 26244 | 22456
Margin| 20038 | 21293 | 14517 | 16930 | 17675 | 19186 | 16866 | 21814 | 20759 | 18906 | 22694

N-20 ATMS SDR - 24 LINCOLN LABORATORY

RWL 12109117 MASSACHUSETTS INSTITUTE OF TECHNOLOGY
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AA-20 ATMS Scan Angle Error

Scan Angle Error (Task #10)

Mean Error [Degrees]
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0 ATMS Timing and Synchronization Results

N(\f'»

]E[ Timing and Synchronization Results

Sync.

Timing Value | Expected Value | N-20 ATMS S-NPP ATMS
Start-of-scan to BP1| 11.25+0.16 ms 11.244 ms 11.239 ms
Sync Pulse to BP1 +0.05 ms 0.059 ms 0.055 ms

Startofscanto | 4455, 005ms | 11.185 ms* 11.184 ms

Measured values are within expected tolerances

ATMS Beta Maturity Report 8 December 2017
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E

Temperature (°C)

-20 ATMS Scan Drive

NOAA-20 ATMS Scan Drive Main Motor Current
(MAIN_MOTOR_CUR)

<

NOAA-20 ATMS Scan Drive Main Motor Loop Integral Error
(SD_MAIN_LOOP_INT_ERROR)
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S Coldplate Heater Switch Power

JPSS-1 S/C Telemetry - ATMS Coldplate Ops Heater 23P Switch Power <,

Daily Status on 12/05/2017 A JPSS-1 S/C Telemetry - ATMS Baseplate Temperature \""/
3.00 7 Daily Status on 12/05/2017
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AA-20 ATMS Channel NEAT
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NOAA-20 ATMS Channel Correlation

* One hour stable observations of warm load were calibrated

e Data noise can be derived from the difference between calibrated warm load
temperature and PRT temperature

e Channel correlation of NOAA-20 is much smaller than that of S-NPP, especially in low
V- and G-bands

NPP ATMS N20 ATMS
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20 ATMS Channel Striping Noise

Striping Index

Chan. No n20 strip npp strip
index index
1 1.14 1.13
2 112 1.24
3 1.13 1.19
4 117 1.33
5 1.20 1.28
6 1.18 1.25
7 1.18 1.27
8 1.16 1.24
9 1.16 1.21
10 1.11 1.21
11 1.10 1.16
12 1.1 1.16
ATMS Channel Mo,
13 1.10 112
14 1.1 1.1
15 1.10 1.10
Note: There is no striping phenomena when striping 16 1.49 1.58
index equal 1 17 1.19 1.42
18 1.27 1.39
19 1.29 1.55
20 1.15 1.45
21 1.20 1.57
22 117 1.51
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Space View (Count) Space View (Count)

Space View (Count)

ATMS Calibration Target - Spaceview

NOAA-20 ATMS Channel 1 Space View Count \"/
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Space View (Count) Space View (Count)

Space View (Count)

NOAA-20 ATMS Channel 8 Space View Count
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BOAA/ NESDIS | STAR

10220

10160 -

10100

9980 ==
23:42 UTC
12/04/2017

08:08 UTC
12/05/2017

Ch. 8 Scan Mean Space View Count (15 Orbits) Mean StdDev

16:34 UTC
12/05/2017

NOAA-20 ATMS Channel 16 Space View Count
Daily Status on 12/05/2017

100

80

Space View STDEV (Count)

"

01:01 UTC

12/06/2017

NOAR KESDIS | STAR

15360

15300 [~

15240

15180

15120 S
23:42 UTC

12/04/2017

08:08 UTC
12/05/2017

Ch. 16 Scan Mean Space View Count (15 Orbits) Mean StdDev

16:34 UTC
12/05/2017

NOAA-20 ATMS Channel 17 Space View Count
Daily Status on 12/05/2017

100

Space View STDEV (Count)

01:01 UTC

12/06/2017
<

OAA [ NESDIS / STAR

19520

19460 |

19400 |-

19340

19280

23:42 UTC
12/04/2017

08:08 UTC
12/05/2017

Ch. 17 Scan Mean Space View Count (15 Orbits) Mean StdDev

16:34 UTC
12/05/2017

100

Space View STDEV (Count)

——— |

01:01 UTC
12/06/2017

Page | 13



Warm Load (Count) Warm Load (Count)

Warm Load (Count)

ATMS Calibration Target — Warm Load

NOAA-20 ATMS Channel 1 Warm Load Count
Daily Status on 12/05/2017
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Warm Load (Count) Warm Load (Count)

Warm Load (Count)

NOAA-20 ATMS Channel 2 Warm Load Count
Daily Status on 12/05/2017
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Temperature (°C) Temperature (°C)

Temperature (°C)

NOAA-20 ATMS K/Ka/V-Band 4-Wire PRT Temperature

ATMS Calibration Warm Load Temperature

Daily Status on 12/05/2017
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Temperature (°C) Temperature ("C)

Temperature (°C)
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Temperature (°C)

Temperature (°C)

Temperature (°C)

Temperature ('C)

0 ATMS Shelf Temperature

NOAA-20 ATMS K/Ka-Band Shelf 2-Wire PRT Temperature
Daily Status on 12/05/2017
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NOAA-20 ATMS W-Band Shelf 2-Wire PRT Temperature
Daily Status on 12/05/2017
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AA-20 ATMS LTAN

NOAA-20 ATMS Local Time Ascending Node (LTAN)

Updated at Dec 6 15:39:55 2017 UTC
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20 ATMS MRS Retrieval Products

S-NPP vs NOAA-20 Total Precipitable Water

—a0 i i i i i i i i i i
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Produced by the MiRS Algorithm Development Team at NOAA/NESDIS/STAR
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JAA-20 ATMS MIRS Retrieval Products

Total Precipitable Water: Comparison with GDAS
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Produced by the MiRS Algorithm Development Team at NOAA/NESDIS/STAR
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0 ATMS SDR QF-6 Status

NOAA-20 ATMS Granule Healthy/Status Time Series - QF 6 @
Updated at Dec 6 13:51:08 2017 UTC i
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12/05/2017 12/06/2017 12/06/2017 12/07/2017
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A-20 ATMS SDR QF-6 Analysis

. . NOAA-20 ATMS V-Band Phase-Lock Loop Oscillator Voltage, Side B
v V-Band PLO voltage is higher than (V_PLO B_LOCK VMON) 9= X7
. . . . . Daily Status on 12/05/2017 NOMA / HESDIS / STAR
n0m|na| hlgh In Cal|brat|0n data bOOk 0-0330 V-Band Phase-Lock Loop Oscillator Voltage, Side B (15 Orbits)
. . . . . . 0.0320 - _
v Yellow Limit high is not given in
calibration data book g om0 — - : -
oo e
v’ dataLimit high for V-Band PLO voltage
0.0290
Is set to 0022, which is lower than 23:42 UTC 08:08 UTC 16:35 UTC 01:01 UTC
12/04/2017 12/05/2017 12/05/2017 12/06/2017
on-o rblt vVa I ues 00340 V-Band Phase-Lock Loop Oscillator Voltage, Side B (30 Days)
. . . . 0.0320 - .
v Solution: Update datalimit hightoa R
higher number according to on-orbit 3 **| |
values in PCT 0.0280 :
0.0260
11/29/2017 12/05/2017 12/11/2017 12/17/2017 12/23/2017 12/29/2017
Name Description | 2 T E = = E = _
2 E |z — = 3 £ |3
3 £ S~ | E £ ST |z 3
T |3 |3z |: : |2 |3 |z
™ - B = 7z P4 = - ="
SD PS PRT -25 -15 10 0 30 49 55 65
V PLO A LOCK VMON Volts NA NA 0.002 0.02 0.02 NA NA NA
V PLO B LOCK VMON NA NA 0.002 0.02 0.02 NA NA NA
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-20 ATMS SDR QF-19 Status

NOAA-20 ATMS Scan Calibration Quality Flag Time Series - QF 19 @ NOAA-20 ATMS Scan Calibration Quality Flag Time Series - QF 19 @
. !Z)ally Status on 1I2j02fEO17 . . O D 5T . Daily Status on 12/05/2017 AL DS (TR
T T T T
Time Sequence Error (15 Orbits) ---- Normal - Flagged Time Sequence Error (15 Orbits) ---- Normal --- Flagged
Data Gap (15 Orbits) ---- Normal - Flagged Data Gap (15 Orbits) - Normal - Flagged
KAV PRT Sufficiency (15 Orbits) ---- Normal - Flagged KAV PRT Sufficiency (15 Orbits) ---- Normal ---- Flagged
<D (o)}
L L
a B ) o B |
é, WG PRT Sufficiency (15 Orbits) --- Normal - Flagged é, WG PRT Sufficiency (15 Orbits) --- Normal - Flagged
TH (T
2 =
g Space View antenna position error (15 Orbits) -—- Normal - Flagged g Space View antenna position error (15 Orbits) ---- Normal --- Flagged
5 I - e L[|
g | 1 Ef |
a Blackbody antenna po\tion error (15 Orbits) —-- Normal - Flagged o Blackbody antenna pdgition error (15 Orbits) --- Normal - Flagged
© ©
o o
Spare (15 Orbits) ---- Normal ---- Flagged Spare (15 Orbits) ---- Normal - Flagged
Spare (15 Orbits) - Normal - Flagged Spare (15 Orbits) --- Normal - Flagged
1 1 \ 1 1 1 1 1 \ 1 1 1
00:47 UTC 08:39 UTC 16:31 UTC 00:24 UTC 01:31 UTC 09:21 UTC 17:11 UTC 01:01 UTC
12/02/2017 12/02/2017 12/02/2017 12/03/2017 12/05/2017 12/05/2017 12/05/2017 12/08/2017

04:27:13 on December 2, 2017 GMT 03:39:19 on December 5, 2017 GMT

SV antenna position error QF is triggered during SVS #2
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ATMS SDR QF-19 Artifact Analysis

spaceViewresolverCount in current PCT

|| svprofile#1 | SVProfile#2 | SVProfile#3 | SV Profile #4

14639 14335 14031 13426
14842 14538 14234 13629
FOV99 15046 14603 14438 13833
FOV100 15249 14945 14641 14036

v’ Caused by error in spaceViewresolverCount in current PCT

v’ Solution: Update spaceViewresolverCount for SV Profile #2 at FOV99 to
the correct number (14742) in PCT

v" Will be implemented in operational ground system in the next PCT
upgrade

SV antenna position error QF is triggered during SVS#2.
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OAA-20 ATMS SDR Artifacts

NOAA-20 ATMS Sensor Temperature (SDR) Ch.2 31.4 GHz QV-POL NOAA-20 ATMS Sensor Temperature (SDR) Ch.6 53.596+0.115 GHz QH-POL
UTC Date: 2017-12-03 UTC Date: 2017-12-03

NOAA/NESDIS/STAR
NOAA/NESDIS/STAR

h =

180W 150W 120W  90W 60 W BD}E\’ 0 30E 60E 90E 120E 150E 180E 180W 150W 120W  90W 60 W BO&V 0 30E 60E 90E 120E  150E 180E

150 187 225 262 300 Gap 220 232 245 257 270 Gap
NOAA-20 ATMS Sensor Temperature (SDR) Ch.4 51.76 GHz QH-POL NOAA-20 ATMS Sensor Temperature (SDR) Ch.10 57.29034 GHz QH-POL
UTC Date: 2017-12-03 . UTC Date: 2017-12-03 -
90N |8 Z S T SR i “"'7—‘———""_" ﬁ 90N (@ = ia st o T T -~ "E
75N o 75N ]
[=] - [=]
w [7]
60N P 60N =
45N g 45N g
Z 4
30N 30N
15N 15N
EQ EQ
158 158
308 S ; 308 )
458 . \ @ 458 i . 2
sl 4 wosh pr . s T
\ ,/ = R -%.n-ﬂ‘ | —p )_n_/—'r‘—_b—f"_"-—w‘
755 4 758 —j—ﬁf : : = i .E
o0 5 PP . - 5 e BB w0s 4 X ot : 9
180W 150W 120w 90w 60W BO}zV 0 30E 60E 90E 120E 150E 180E 180W 150W 120W  90W 60W 3[);21 0 30E 60 E 90E 120E 150 E 180 E
L L
190 215 240 265 290 Gap 200 212 225 237 250 Gap
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20 ATMS SDR Artifacts Analysis

v Caused by the error in TDR to SDR conversion coefficients (beamEfficiencyCorrection
and scanBias) in PCT

v Analysis indicates that SDR data at channel 2~16 are affected but magnitudes are
different

v" Solution: update both coefficients in PCT
v Will be implemented in operational ground system in the next PCT upgrade

v’ Preliminary upgrade testing results for the four selected channels are shown for
verification purpose
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20 ATMS SDR Artifacts Analysis

NOAA-20 ATMS Sensor Temperature (SDR) Ch.2 31.4 GHz QV-POL NOAA-20 ATMS Sensor Temperature (SDR) Ch.6 53.596+0.115 GHz QH-POL
UTC Date: 2017-12-03 UTC Date: 2017-12-03
I‘ _‘1* 90N |g kit o prasisin - TS AR s N

75N

60N 60N

NOAA/NESDIS/STAR
NOAA/NESDIS/STAR

45N 45N
30N 30N
"
15N T 15N
EQ EQ
158 158
308 308
458" 458

60S

758

20S e A S O e 9 S e e g - - . e 2 . - L
180W 150W 120W  S0W  BOW augv 0 30E 60E 90E 120E 150E 180E 180W  150W  120W  90W  BOW 30}2\! 0 30E B0E 90E 120E 150E 180E
el
150 187 225 262 300 Gap 220 232 245 257 270 Gap
NOAA-20 ATMS Sensor Temperature (SDR) Ch.4 51.76 GHz QH-POL NOAA-20 ATMS Sensor Temperature (SDR) Ch.10 57.29034 GHz QH-POL

UTC Date: 2017-12-03
90N |@ o Bz oot ot T R R R

UTC Date: 2017-12-03

90N I T

75N

60N

NOAA/NESDIS/STAR
NOAA/NESDIS/STAR

45N

30N 30N
15N 15N

EQ EQ
158 158
308 308
45 S - 45 S L Il + = ] il . -
'S s | -y - | | |

P P, o TP
55| 758 jﬁ/ ; - — i
= |

20s 208 | P 1 it |

180W 150W 120W 90w B60W 30}2\’ 0 30E 60 E 9 E 120 E 150 E 180 E 180W 150W  120W 0w 60W 30;{\’ 0 30E 60E 90E 120E 150 E 180E

B e
190 215 240 265 2090 Gap 200 212 225 237 250 Gap
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N N N N N N NN
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NOAA-20 ATMS starts getting engineering telemetry RDR data from orbit 153 as scheduled
NOAA-20 ATMS starts getting science RDR data from orbit 154 as scheduled

NOAA-20 ATMS starts generating radiance data (TDR/SDR/GEQ) from orbit 154

ATMS scan drive shows a normal condition after activation

ATMS channel NEATs are stable since activation

NOAA-20 ATMS channel striping index is lower than S-NPP

NOAA-20 ATMS channel correlation is lower than S-NPP

ATMS TDR/SDR quality flags, V_PLO_B_VMON and space view antenna position error, are
triggered due to the errorin PCT. They can be fixed by PCT update.

ATMS SDR data shows anomaly also due to the error in PCT. Such anomaly can be fixed by
PCT update.

No additional QFs are triggered after setting both chkConsistWcCc and chkConsistPRT to 1.
Such change will be also included in the next PCT update

NOAA-20 ATMS near real time status can be viewed in password protected ICVS web pages

NOAA-20 ATMS TDR data can be used to make initial qualitative or very limited
guantitative assessments regarding product fitness-for-purpose
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