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A brief history of EDR assessment at NESDIS ... role of the POP’s
What is “Enterprise Validation” (EV)

Components of an EV Capability

Leveraging Developer Expertise and EDR Oversight ... Why bother?
Examples of EV at STAR: NPROVS for T and H20 Soundings
Benefits for timely “sanctioning” of new products ... the first carrot
EV feasibility for other EDR’s ... more carrots

STAR Plan
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Product Oversight
Panels (POP’S)

Soundings

Ozone

Clouds

Surface Temperature
Precipitation

etc.

Operational Sanction

ORA (pre 2000)

EDR Development

Soundings (TOVS, ATOVS, DMSP ...)
Ozone
Clouds
Surface Temperature (GOES, polar ...)
Precipitation (Microwave ...
etc.




STAR (post 2000)

- o

EDR Development (and Assessment)

Soundings (NUCAPS, MIRS, ...)

Gases
Clouds

Surface Temperature (GOES, polar ...)
Precipitation (Microwave ...

Fires
Aerosols
etc.

Operational Sanction
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Quality Assurance

Soundings

Gases

Clouds

Surface Temperature
Precipitation

Fires

Aerosols

etc.

Enterprise Validation
Operational Sanction

STAR (post 2018)

EDR Development

Soundings (NUCAPS, MiRS, GPSRO ...)
Gases

Clouds

Surface Temperature (GOES, polar ...)
Precipitation (Microwave ...

Fires

Aerosols

etc.
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What is “Enterprise Validation” (EV)
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Enterprise Algorithm: Same science used across different “sensors” to derive a given EDR suite

Enterprise Validation: Same targets used across different “EDR suites” to assess a given suite

Sensors and products of the same “family”... CrlS, IASI, AIRS, ATMS, AMSU, ATOVS, GPSRO ... Sounders
.. NUCAPS, EUMET, NASA, MIRS, ATOVS, COSMIC ... Soundings

Other families ... Gas, Surface temperature ...
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Components of an EDR EV capability

Multiple “same-same” EDR product suites (internal, external)
Ground-truth (or space-based) targets

Models

Strategy for collocating products, targets and models

Data Management

Routine (quasi nrt) compilation of collocation (validation) datasets
Ongoing Monitoring, Back-processing, Re-processing, Stewardship
Seamless integration of new product suites and targets
Graphical Tools for Assessment

o Longterm

o Shortterm

o Deep Dive

Program(s) of “dedicated (at satellite overpass)” targets
Resources

... dirty work
... dirty work
... dirty work
.. dirty work
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Leveraging Developer Expertise and EDR Oversight at STAR
Why bother?

» Developer focused on a specific product suite (NUCAPS, MIRS ... new product(s))
» Developer focuses on assessment in context of

O corrective action

O new science and products

» Qversight focused on multiple product suite monitoring ... EV
» Qversight identifies respective areas for corrective action
= Qversight affirms corrective action, new science and products (from Developers, R20)

» EV capability maintained by STAR to support / guide Developers
o Comparing operational, test and new products on an equal playing field
o Timely assessment of new products (i.e. small sats, COSMIC-2 ...) from Developers

= EV oversight provides “addition through subtraction” in the context of Developer priorities !
= EV facilitates timely, meaningful assessment using mature, well managed protocols
» EV provides consistent baseline for Maturity Reviews and R20 (SPRB) 8
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INPUTS _,f"/ NUCAPS: MIRS:

NP NOAA-20 AIRS v.6 e P——"
NOAA-20 NPP Aqua-EOS MetOp-B :
Conv MetO DA NOAA-18.19 (IR-only) etOp- Radiosondes
: etOp- : \R-onty)
Radiosondes " etDS-B MetOp-A,B ,. _]Jt'f__'l F—. . GRUAN
DMSP F16,18 Pt
Tests NASE EUMETSAT Lo

GFS 6-hr DOE/ARM
etc

ATOVS MetOp-A,8 L

LUES L/ e COosMIC-2
NOAA-18,19 WietOp-C _—————

MetOp-A,B 25228 GFS
EUMETSAT sz ECMWF

Visualization Tools:
ODS

3 day delay Sae

P b
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Special
Collocation
Archive

OUTPUTS
FTP €——

Algorithm

Conventional Development

Collocation
NetCDF Archive

NOAA Products Validation System (NPROVS)
supported by JPSS Cal/Val program which also supports EDR Algorithm Development Team 4
(EV Template for soundings)
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\/ NOAA Products Validation System (NPROVS) ! NOAA Products Validation System (NPROVS)
Coast  Land  lIsland (Coast]  Island (Inland)  Ship  Dropsondel  [Coast Land Island (Coast) Istand (Inland) Ship Dropsonde

Special
Number of calocations: 20436 (831 unique locations) 19,2016 o January 5, 2016 Number of collocations: 75480 (44 uniue lacations) 20120 2018

Maintain global datasets of collocated RAOB and Satellite Observations
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EDGE Analytical Interface ...
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... routine monitoring to deep dive

11
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Conventional NARCS
Sonde GFS Fcst All Terrain{Passed) - Sonde All Terrain
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Conventional NARCS
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Conventional NARCS

NUCAPS MetOp-B IR + MW All Terrain{Passed) - Sonde All Terrain
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Conventional NARCS

EUMETSAT MetOp-B IR + MW All Terrain{Passed) - Sonde All Terrain
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Global Weighted Sample: IR+MW Pass QC; Specification
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Temperature (sat - baseline) deg K
August 22, 2017 to October 10, 2017
13]225.33 3286
261218 .44 4531
511212.29 i 14998
@ a2l204 61 NUCAPS V1.5 5202
looa i -
o | NUCAPS v2.1.2 : S
@ 151421177 55391 ©
5 ] I )
; 206{222.02 g IR+MW Pass QC) 5706 g
L- 2931237 33 5748 @
[N 1 L
3741249.91 1F;e|\/|m§)erature 5771
506]264.51 " 5815
B49{276 1 5777
8271286.51 5640
0 1 2 3 4 5
RMS
Baseline: SONDE
NUCAPS NPP NUCAPS NPPT

16
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Wyater Vapor (sat - baseling) % error
August 22, 2017 to October 10, 2017
18510.022 4763
21710058 5419
26610 172 5660
s 32810403 NUCAPS v1.5 L
= - NUCAPS v2.1.2 i =
2 42411.022 5776 =
o A7711.578 IR+MW 5800 w0
] I~
% 55512 552 : 5815 &
H20 Vapor Fraction (%)
B4 219 RMS 5778
75316 342 5724
85219 .32 5447
T T ' T T T T T T T T T T T T T T T T
0 20 40 G0 20 100
RMS
H L =
H |
B ] T T e o PY e e P L S Sy LS S S S A 123169
40 -30) 220 w0 0 10 20 30 40
Baseline: SONDE
NUCAPS NPP NUCAPS NPPT

Global Weighted Sample: IR+MW Pass QC; Specification 17
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SNPP NUCAPS Auust 20 2017 SNF‘F‘ NUCAF‘S F'arallel Converted QC Flag August ED 201 ?

NPP v1.5 | NPP v2.1.2
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NUCAPS NSR (left) and FSR (rlght) IR+MW pass QC (blue) iIncrease 60% to 85%; Good ! 18

IR Only
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MetOp v1.5

H20 Vapor (g/kg) @741 hPa for IR pass QC:
NUCAPS 1.5, NUCAPS 2.1.2,
NUCAPS IASI-B, MIRS (NPP) Rain Rate 19

1330 LST SNPP; 1030 LST MetOp; August 25th
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ROVS EV modified’ fo frack supergaturated retrievals ... October 2018, ODS

Cctober 27, 2015

MUCAPS MNOAA-20 Test Supersaturation Combination

PR ot = - "“II]MI
1% IR " -

October 27, 2015

'F_,'" ‘_'-_,_,.'_... __*',,:_.-l -

NPP v2.1.2

NPP v2.1.12c

Mone Bath Mone Both
MUCAPS MNPP Test

O-:'tu:uber 27,2018 MUCAPS MetOp-B

Octoher 27, 2018

NPP v2.1.12c -

MetOp-B v1.5

Mone

Both

Mone

Both

Supersaturated: Sounding, First Guess, also increase; Bad 20



WTB Case Studies ... Pre-frontal Convectlv'e

1 5/3/2018 Albany, NY CAPE . Ovefpass_, well timed for East Coasts _
* Modification was not necessary for this case

5 5/14/201 | Texas panhandle up to CAPE * NUCAPS CAPE closer to high resolution
7 Kansas City guidance than AlISky CAPE

*  NUCAPS lapse rates missed an EML (elevated
North East USA Lapse Rates [ mixed layer) moving from SD up into SW MN
* Models suggest higher lapse rates

5/24/201
8
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Cogst ILand . Island {Qoast) Island {Inland] . Ship . Drolpsondel
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Fumber of collocations: 22 (1 unigue locations) May & 2018 (920 to May 183, 2018 (232

Collocations including at Amarillo on May 17 Case Study day 22
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MOAA Products Walidation System (MPROWS)
Dewpoint ' Temperature (dedg K
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SONDE 72363 (182) SONDE SM72018 11:06:00ZL 352 N 1017 W
SONDE 72363 (182) GFS 6 Hour SM72018 11:06:00ZL 352 N 7F101.7 W
NUCAPS NPP SMT7I2018 8:09:08L (-2.9 hours) S NFM101.6 W {(30.8 km)
NUCAPS NPP TEST 572018 §:09:08L (-2.9 hours) SO MN101.6 YW (30.8 km)

NUCAPS IR+MW pass QC 23
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MNOAA Products WYalidation System (NPROWS)
Dewpoint f Temperature (deqg K)
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SONDE 72363 (182) SONDE ST I2018 18:13:00L SH2NM101.7 W
SONDE 72363 (182) GFS 6 Hour SMM7I2018 18:13:00L 352N F101.7 W
NUCAPS NPFP SMTI2018 19:28:57L (1.2 hours) SHO5 NIM101.7 W (27.3 km)
NUCAPS NPFP TEST SM7T2018 19:28:57L (1.2 hours) SHS N0 7 W (27.3 km)

NUCAPS IR+MW pass QC 24
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Dedicated (at satellite overpass)
Ground Truth Programs

JPSS/ARM Dedicated Radiosonde Program conducts on average two launches per week
at 3 ARM sites since 2006 ... $100K

RIVAL leverages above program to provide weekly, dedicated, twin (RS41 and RS92)
radiosonde launches, began February 2018 (2yrs) ... $0K

AEROSE dedicated radiosondes (NOAA Ship RHB) in conjunction with Saharan Air Layer
since 2013 provides up to 4 launches daily from tropics ... $30K

CALWATER dedicated radiosondes monitor Atmospheric Rivers (RHB)... $0K
All above collocated with “multiple” satellite EDR and stored/assessed via NPROVS EV

Promotes synergy across international satellite, weather forecast and climate communities:
= NOAA (STAR, SSEC, CICS ..))
= DOE-ARM
= GRUAN
= GSICS
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CALWATER

e wg—
———— =
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rurmnbEr of collocatiorm s TS E0  (Ca urbcque Lo Stioe =) 2002 o 2018

Slobal datasets of collocated Special RLACOEB and Satellite EDR; 50,000 since 2013
(ARM sites, AEROSE, CALWATER dedicated campaign in Green Boxes)
- NOAA Products Validation System (NPROVS)

Coast Land Island [(Coast) Island (Inland) Ship Dropsonde

— = 26

Humber of collocations: 23120 (21 unique locations) ZO1Z to 2013
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HUCAPS Feb 7, 2015 DZto Feb 7, 2015 232

MIRS Test NPP Febroary 7, 2015

“:.jhiyﬂﬁﬁﬂi
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NUCAPS Feb ¥, 2015 OZto Feb 7, 20156 232 ECKWAWFE 13z Analysis Feb 7, 20156 182to0 Feb 7, 2015 1822
i Retrieved Water Wapor (6501 hPa) [adg

NUCAPS
MW-only

kg <« 0

CALWATER (ACAPEX) 2015 .... AWIPS-2 21



o i LS

ications and Research

ffice of Research and Applications
NOAA Products Validation System (NPROVS)
Temperature (deg K)

CALWATER RAOB
ECMWEF Analysis
MIRS NPP
NUCAPS v1.5
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w7 ' SR EANY.
& oo e
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\
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700 ——

, //Jf N 650 hPa

800 e - —- o s vk —- \\’4"/ L/
a J b § X 3 'J')/)j /‘J{
250 N S p y | ok T W S / ..'"J
an0 “J" - r 7 7 > : - "I 7 N 7 H-—" P f’\
1000 04 N 10 153 40 a1
24314 25314 26314 22314
XXX Sonde ACAPEX (80)  2/07/2015 20:32 3T02MW 12729 W
ECMWEF ANALYSIS 2{08/2015 00:00:00 (3.5 hours) 3700 N /12725W (4.9 km)
WIS NPP TERT (0.6) 2/07/2015 21:2346 (0.9 hours) 3702 N /12733 W (3.5 km)
NUCAPS NPP 2f07/2015 21:23:39 (0.9 howrs) 3714 N /12718 W (16.2 km)

RAOB @ 20327 ... SAT @ 21237 ... ECMWF @ 00Z
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NUCAPS captures circulation regimes of the central pacific tropical/sub-tropical region
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Reference radiosonde with fully characterized uncertainty
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Benefit: Timely “sanctioning” of New Products
(to be demonstrated for sounding)

Small SATs

Evolving Al systems

KOMPSAT

Identify/integrate new/existing dedicated target (radiosonde, etc.) programs

Routine (quasi nrt) compilation of collocation (validation) datasets ... leveraged
Ongoing Monitoring, Back-processing, Re-processing, Stewardship ... leveraged
Seamless integration of new product suites and targets ... leveraged
Graphical Tools for Assessment ... leveraged

o Longterm
o Shortterm
o Deep Dive

NPROVS leveraged

31
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EV feasibility for “other” EDR

Precipitation (TPW, rainfall rate)
GAS (03, C0O2, CO ..))

Surface temperature (LST and SST)
Associated Models per ...
Collocation Strategy per ...
Dedicated targets per ...

Routine (quasi nrt) compilation of collocation (validation) datasets ... heeded
Ongoing Monitoring, Back-processing, Re-processing, Stewardship ... needed
Seamless integration of new product suites and targets ... heeded
Graphical Tools for Assessment ... heeded

o Longterm
o Shortterm
o Deep Dive

Leverage Developer INPROVS to create STAR EV per “qualifying” EDR

32
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STAR Plan

RTMEE ... Enterprise Validation (18 months)

Expand NPROVS EV for Sounding to integrate / assess
= Al retrieval (MW, IR)
= Small Sats (as available)
» GFS Analysis
= KOMPSAT (GPSRO)

Collaboration with Developers for EV for “other” EDR
= TPW / Precipitation / Rain-Rate
» Gas (Ozone, CO2, CO ...)
= Surface Temperature

Demonstrate expanded EV for Soundings

Demonstrate EV for selected “Other(s)”

33
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Summary

Historical perspective of EDR assessment at NESDIS

What is “Enterprise Validation” and what does it entail

Enterprise Validation as addition through subtraction in context of Developer ...

Examples of EV at STAR using NPROVS (Temp and H20 Sounding) ... Long Term Global to Deep Dive
Timely assessment / sanctioning of new products (soundings) ... the first carrot

EV feasibility for other EDR’s ... more carrots

STAR Plan

34
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