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Re a d i n e SS ) I m p I e m e ntat i O n GOES-R Series Post-Launch Science Product Validation Schedule

- N Post-Launch Product Tests Applying Lessons Learned

a n d M a n a g e m e n t P I a n S o Instrument Calibration & Trending, INR System Testing & Validation Operations LeSSO NS Le arn Ed :

GOES-R Series data products need to pass through a 1. With two GOES-R Series satellites in orbit, the instruments are well

PLPTs

: : RIMPs are primarily used by the calibration and validation (cal/val — series of calibration and validation tests with the results
The Readiness, Implementation, and : P , Y Y ( ) | . ) . characterized. Going forward, data collects can be optimized by:
Management Plans (RIMPs) have been science teams to: J‘ Provisional Peer stakeholder Product J‘ _ showing that the instruments and products have achieved .
roated to document information about © Prepare for Launch R populated with dat posHt-l’%ﬂfS.f'KRL‘SZE;’;‘?Z”,?;‘E;;?Q’{EE;?R,, "Htpg;o each level of maturity defined by the Program. * Removing unneeded or obsolescent PLTs and PLPTs
the Post-Launch Product Tests (PLPTs):  Demonstrate how a product will achieve each product maturity level * Relying more on passive data collects
* Analysis techniques Advanced Baseline [ma | o * Being more efficient with actively commanded tests
_ L . . . . A 5 Imager Geostationary Lightning Mapper
. Methodology GOES-R Program uses RIMPs to prepare for caI/vaI activities: A key milestone of the PLPT per|0d IS reachlng ABI Im?geslgarth’sweTthe(;, oceans,hand environlme;t?rusein fgLa wiie G LM Measures lightning to providevitalinfyormiionforthgeoperZiF())nal 2. Original PLPT deSCFiptionS in RIMPs did not list intercomparisons
° - . . . . . ———— range of applications related to weather, oceans, land, climate, and hazards weather aviation, disaster preparedness. and fire communities
e Test duration EnSL,"_e Post-Launch Tests (PLTs) a.nd PLPTs are necessary and Provisional maturity, at which point the o . . e evaton desterpreparecness enet t between GOES-R Series satellites once 2+ satellites are on-orbit
S Tl sufficient to demonstrate on-orbit performance products are considered ready for operational ABI-L1b-PLPT-027: Field Campaign: ER-2 Aircraft PLPT-GLM-001: Validate DE and FAR using . The RIMP ubdates will emohasize and codifv intercombparison
. q  Understand science teams’ data and resource needs use and the real-time data are distributed ABI NSS BRIGHTNESS TEMPERATURE DIFF: ABI - S-HIS [K] med/long-range networks (e.g., NLDN, EN, GLD360) p P . Y . .p
Data needs h h Product Distributi 4 A (PDA) (RELATIVE TO A 300 K BB) o methods using data from existing GOES-R Series satellites
A throu roauct Distribution an ccess 3.90um 6.19um 6.95 um 7.34um s.soum 9.61 um 10.35 um 11.20um 12.30um 13.30um ' _ » k dletancaioht tozm&w; ! ! !
Reso.urces Using the experiences and lessons learned from the cal/val efforts for : e S Sub-pixel location accuracy S S W 3. Prior to the GOES-R launch, simulated and proxy on-orbit data
e Staffing to all subscribing end users. The data are also S over much of domain e 1 .
. Schedule GOES-R and GOES-S, the RIMP for each product is in the process of archived at Comprehensive Large Array-data S were used to create and test analysis tools

* Now that two GOES-R Series satellites have launched, the tools
have been optimized using on-orbit ABI data

being updated in preparation for GOES-T and GOES-U: Stewardship System (CLASS) and publicly
| available from Beta maturity onward.

Groups near limb must be -
shifted outward to match
reference data
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Program-wide review of post- eams and PRO discuss
launch activities yielding proposed est removals or changes
test removals or changes or each instrument/area

4. It can take significant time for the Ground System (GS) contractor
to implement changes to the GS baseline code

 The PRO - Product Algorithm Science Support (PASS) Team was
established to expedite changes to the GS, such as installing
Look-Up Table (LUT) updates and making algorithm changes

Update since PS-PVR: 15"
Location accuracy has
improved since an algorithm

update in July 2019 7 -
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= ABI TEB Sl traceability independently validated (obs vs obs) with biases < 1 K

» Radiometric accuracies of ABI CH12 and CH16 have larger bias (-8.5 K and
-1.2 K, respectively) due to ozone and CO2 absorption above ER-2 aircraft

-0.59

m Launch and Initial Activities
Test detaiT Captured e Orbit raising to 89.5° West

Calibration / Algorithm Working Group (CWG/AWG) in test form

-30°

BRIGHTNESS TEMP. DIFFERENCE (ABI - S-HIS [K])

Outgassing
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N (from GLM GOES-17 0’

ABI BAND

» Applying lessons learned will streamline the path to Beta and

Vo nstrument activation Proviional P-PYR 12/20/13 Provisional maturities
Review Board Internal data flow begins
g (from ABI L1b GOES-16 Full PS-PVR 6/1/18)
EX I S Extreme UV and X-ray Irradiance Sensors S UVI Solar Ultraviolet Imager
Monit lar fl tivity that ffect ids, I lar fl d sol i id | i f ibl e e, .
=AY ” communications, navigation, ai travel, and satellites macts to Earths ace environment and distuptive avents on the ground Activities in GOES-16, -17 PLT Plans for GOES-18, -19 PLT
@
GOES-R PrOgram Product Matu rity Levels PLPT-EXS-014: PLPT-SUVI-003: SUVI-AIA Intercalibration First public image/data released  First public image/data released
. 2 - ' ' ' ' Update since PS-PVR:
. o . ' ' Inter-Satellite - GOES-17 SUVI appears to be slightly miscalibrated with . . Beta PS-PVRs No Beta PS-PVRs
Science product maturity is assessed at Peer Stakeholder Product Validation Reviews (PS-PVRs). The three levels c , T respect to AIA. More study will be needed to fully The SUVI team is working
. . . . . ) . omparisons 5, - - with AIA and other - iteria: - iteria:
of maturity are Beta, Provisional, and Full, and each level indicates an increase in confidence and knowledge in P e | interpret this result. international EUV GRB turn-on criteria: GIR S MU EIETE

GOES-17 vs GOES-16 Peaks:

Slopes of ~¥1 demonstrate that XRS
sensors respond similarly to these flares

the products. The status of the product is measured against Program definitions that are used throughout NOAA
satellite missions.

instrument teams to v’ Pass the Beta PS-PVR v Instrument activated
Ratio Mean | Ratio Median | Ratio characterize and resolve v Internal data flow has begun

2 ¥ = 0.990x — 0.090x10~" 171 A 1.27 1.29 1.0403 differences in instrument ..
:x||w|\||\\ullwul|\|\\||: performance 7 ‘/SE|ECt pr|0r|ty PLTS executed

v’ First public image released

GOES16 [107" W m™]

Approximate channel ratios

Beta Validation

XRS B1 Flare Peak Levels

Example PLPT results from PS-PVR artifacts

y : : : hannel B G16/G15 = 1.07 R N N e v
+ Initial calibration applied channe Gl7§GlS 107 : 7 Product declared Beta
e Anomalies may be found in the product and the resolution strategy may not exist Post-Launch Product Tests (PLPTs) G17/G16 = 1.02 ~F * ABI L1b Provisional PS-PVR held All L1b Provisional PS-PVRs to be
* Product is made available to users to gain familiarity with data formats and parameters channel A G16/G15 = 1.37 2l ] before Handover held before Handover
- Level 1b Tests Performed by the CWG G17/G15=1.32 =
(via GOES Rebroadcast [GRB]) Y G17/G16 = 0.99 g . * No dry runs were held before Dry runs for ABI, GLM, and EXIS
* Product has been minimally validated and may still contain significant errors Level 2+ Tests Performed by the AWG i _ B Provisional PS-PVRs will be held 2-3 weeks before
* Product is not optimized for operational use _ | o (from EXIS XRS L1b GOES-17 2 AN B _— Provisional PS-PVRs
Even though this maturity level is titled Receive feedback from Stakeholders, User Provisional PS-PVR 5/15/19) cotsra o {rom SUVI GOEw-17 Provisions! PS.PVR 5/14/10)
Provisional Validation - “Provisional”, it is acceptable to use for ey, Predie: Weides G, ate rom “L/rrovisionatFs-
* Validation activities are ongoing and the general research community is now research publications. At any maturity ' T | 2pace Environment In-Situ ulte | | Magnetometer New Path to Beta Validation:
|€V€|, be aware of the caveats, which are L. . . S E I SS Four sensors that monitor proton, electron, and heavy ion fluxes in the magnetosphere to IVI AG Measures the charged particles found in the outer area of the magnetosphere . .
encouraged to Pa rtICIpate described in the READMEs. PS-PVR for le PrOVISlonaI Valldatlon assess the electrostatic discharge risk and radiation hazard to astronauts and satellites that are a dangerous radiation hazard to spacecraft and human spaceflight ¢ InStead Of h0|d|ng a PS-PVR fOF eaCh Instrument after PLTs have
o ' ' ‘ ifi i ' : : : s 7 s o 105 completed, Beta maturity can now be declared based on the
.Severe algorithm anoma-lles are identified and under analysis. Solutions are Ends with Handover of Satellite to NOAA’s PLPT-SEI-005: Cross-Satellite Comparison of Trapped Particles PLPT-MAG-002: il = p ' Y : .
in development and testing. : , , C Satellit ! — quality assessment needed for the first public image/data release
o . Office of Satellite and Product Operations T T T ross->atellite 0 GOES-15 is closer _ , , ,
* Product analyses are sufficient to communicate product performance to (0SPO) S GISMPSHIZS e G17MPSH 25 Intercalibration to geomagnetic * Greater Flight Project & Instrument Vendor collaboration with PRO
. . . . . = G16 MPS-HISO:A: ~#— G17 MPS-Hi 503 | il equator, so B; is .
users relative to expectations (on-orbit predicted performance) v J chatpo ok | e G17 HPAHCOTR - smaller and CWG in PLTs
* Product is ready for operational use and for use in comprehensive cal/val 4 . GOES-17 observes similar : :
y P P e ety — T T variations to GOES-14 and ..t S » Less time until data are added to GRB for cal/val assessment
activities and product optimization , i R GOES-15 "l
% \\\w Direct interspacecraft -
Full Validation i TN :\ . . COE)“pa”SO“;Sd'fI!C:J't y New Path to Provisional Validation:
» Validation, quality assurance, and anomaly resolution activities are ongoing T N - eci;‘;zrzt;pna @ . Remove experimental PLPTs
. . . o T 1 4 2 R R R Ee
* Product performance is documented over a wide range of representative Check out all of the PS-PVR artifacts! " P .
1+ H 1 H H 0 = = b : : 6 2 5 T 1 —:——Gbesomit 2L [ 1 1
conditions via ongoing ground-truth and validation efforts COESA6 and GOES17 PS.PUR X ﬁ@igiili ; Convert some PLPTs to reserve tests that are only run if anomalies
H . 4 9 5 3 GDES:‘\IS _ oL
e All known product anomalies are resolved and/or documented and shared documents are all hosted on NOAA 21| The Other-|G1|7VG:-|6 e- comEpaIrll‘sons k. D « e " are found from the results of other PLPTs
’ . agree similarly well except Ete . , | o . . . . .
with the user community OSPO’s NOAASIS website. | T TR "y aELanE * PLPT period starts earlier and is woven into PLT period
. . . . . README documents list caveats and P T o . . 1 x . . 1 J . . .
) electron energy (keV) 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
The product remains fit for operational use, but with a higher level of emaining algorithm issues. (from MPS-HI L1b GOES-17 Provisional PS-PVR 12/18/19) - » Shorter time until products are available through PDA and CLASS
Confidence in accuracy and precision (from MAG GOES-17 Provisional PS-PVR 3/14/19)
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