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NPROVS and NPROVS+

(Enterprise Validation)
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Visualization Tools:

NPROVS+

Collocation

Archive

Algorithm
Development

14 day delay




JPSS NPROVS Graphical An

alysis Tools

EDGE Analytical Interface ...

STAR JPSS Annual Science Team Meeting, 14-18 August 2017

.

D Tenperinty Seasonal

~

e e = NARCS

\/‘\/\,s/—‘—f\/-

it iitittitititiittiiii



@ ier F(‘(' ’I’If"ll]r"
LERIILSY O OEilSLILIALE
3 P s
FEeSearci

’.,l.' P 4 I .’ r 4 ( - ra ‘,
Applications and
formerly ORA — Office of Research and Applications

NPROVS Assessment of NUCAPS
Time-line for NUCAPS “FSR” Staged Upgrades in Parallel Test:

v1.9.3 up to March 3

v2.0.1 March 3-13 all-sky for MIT

v2.0.2 March 13-17 all-sky for MIT

v2.0.4 March 17-30 IR+MW

v2.0.4.1 March 30 IR-only

v2.0.4 April 21 IR+MW

v2.0.5 May 18 IR+MW new RTA tuning !!
v2.0.5.4 June 22 16Z IR+WW Block 2 tuning
V2.0.5.? July 14 197 IR-only

v2.1.1DB Aug 8 IR+MW (7FQV)

v2.1.1 Aug 11 IR+MW

v2.1.1DB Aug 21 IR+MW (7FQV)

v2.1.2 Aug 22 IR+MW +new CCR ... final for AK

ATMS Block 1-2:

March 8
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QC flags
Converted QC Fla Augy'st 26, Converted QC Flag August 26, 2017
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IAS] MetOp-B Converted QC F‘I'aﬁg Auggst 26,2017 MIRS NPP (v11 Rain Rate Fla%' Augy'st 26, 2017
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Accepted IR Only

Left to right Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS V11 RAIN Flag, NUCAPS IASI-B

Mo Rain Rain
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QC flags
SNPP NUCAF'S Converted QC Flag' ‘fxuiust 2? 2017 SNPP NUCAPS Parallel Converted QC Flag* ‘foﬁust 2? 2017
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- R

IR Onky MW Onky

IAS] MetOp-B Converted QC Fla Au ust 27, 2017 MIRS NPP (w11 Ram Rate Fla Au ust 27, 2017

Falked

IR Onky MW Only

Left to right Clockwise: NUCAPS 1.5, NUCAPS 2.1..2, MiRS V11 RAIN Flag, NUCAPS IASI-B

HNa Raln

Sunday Morning Deluge in Houston!
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Begin five-day sequence
Aug 25 (AM pass) — Aug 30 (PM pass)

S-NPP



Day/Nite Band VIIRS Imagery 10



[ 25-aug 2017 18:30 UT

Day/Nite Band VIIRS Imagery 11



H20 Vapor Mixing Ratio (MR) @ 750 hPa

SNPP NUCAPS Retrieved Level WAMR (741.6 mb)
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
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H20 Vapor Mixing Ratio (MR) @ 750 hPa

SNPP NUCAPS etieved Lavel VAR (741.6 mb) Fugust 25, 2017 SNPP NUCAPS Parallel
“-ﬁ._ L - 4 T 3 K T 45N N

Retrieved Level WAMR F41.6 mb) fugust 25,2017 MIRS NPP (v11) Rain Rate
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
... Landfall at Corpus Christi 13




H20 Vapor Mixing Ratio (MR) @ 750 hPa

SNPP NUCAPS _Retrieved Level WAMR (741.6 mb) FAugust 26, 2017 SNPP NUCAPS Parallel etrieved Level VMR (741.6 mb)
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Retrieved Level WAMR 741.6 mb) , ragust 26,2017 MIRS NPP (v11) Rain Rate August 26, 2017
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
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August 26, 2017
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Retreved Level WhiR
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Rain Rate

MIRS NPP (v11)
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
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H20 Vapor Mixing Ratio (MR) @ 750 hPa

SNPP NUCAPS S ﬂugust 27, 2017 SNPP NUCAPS Pamllel ; Retneued Level VAR (741.6 mb)
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1451 et fugust 27,7017 MIRS NPP (v11) Rain Rate August 27, 2017
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS V11 Rain Rate, NUCAPS IASI-B
Heaviest Rainfall in Houston early Sunday morning, August 27 16



H20 Vapor Mixing Ratio (MR) @ 750 hPa
SNPP NUCAPS Retneved Level VinhiR ii41 6 %b) ﬂuiust 27, 2017 %NUCAPSP.amHeI Retneved Level VinhiR ii41 6 %b) iust 27, 2017
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
(NUCAPS missing)
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H20 Vapor Mixing Ratio (MR) @ 750 hPa

SNFP NUCAPS Retneved Level MR (?41 b mb ; : Fugust 28, 2017 SNPP NUCAPS Pamllel
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2 ius: 28, 2017 MIRS NPP v11 Rain Rate " August 28, 2017

Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
.. 4-storms and precip bands 18



H20 Vapor Mixing Ratio (MR) @ 750 hPa

_ Retrieved Level AR (741.6 mb) _ Retrieved Level WAMR (741.6 mb)
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
... precip band impacts new Orleans 19
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H20 Vapor Mixing Ratio (MR) @ 750 hPa

Retrewved Level VAR (741.6 mb) Fugust 29, 2017
W ALRET i I T I
. 3 »~

3 ':'".f/fll‘l"v

Retrieved Level WAMR F41.6 ,np ) (v11) Rain Rate
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B

... dry air intrusion from north, precip band retrogrades west 20



H20 Vapor Mixing Ratio (MR) @ 750 hPa

st 29, 2017 SNPP NUCAPS Parallel Retrieved Lavel VAR (741
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Retrieved Level WAMR (741.6 mb MIRS NPP (v11) Rain Rate _August 29, 2017
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
... dry air intrusions into Harvey, precip bands to east and west 21



center for Satellite

. I » l r - N 1

ADIDOHA LA alidl Hesearcin
merly ORA Office of Research and Applications

H20 Vapor Mixing Ratio (MR) @ 750 hPa

Retrieved Level AR (741.6 mb)
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
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H20 Vapor Mixing Ratio (MR) @ 750 hPa

rieved Level WAMR (741.6 mb) fugust 30, 2017 Retrieved Level WAMR (741.6 mb) fugust 30, 2017
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS Rain Rate, NUCAPS IASI-B
23
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Rain Rate Validation
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Sunday Morning Deluge in Houston! 2
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Upper Left, Clockwise: MIRS 750hPa MR, VIIRS Cloud Height, MiRS S-NPP Rain Rate (1AM LST),
MiRS MetOp-B Rain Rate (10AM LST)

Sunday Morning Deluge in Houston!
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NOAA Products Validation System (NPROVS)
Skewed Temperature (deg K) 298N /946 W

Auaust 27. 2017 84154 Z

100z 133 143 153 163 173 183 1’93\ 203 T213 223 233 2 MIRS NPP (V1 1) (8f27f2017)
‘ ‘ ‘ ‘ . " Retrieved Level
‘ “‘ i Q Temperature — ————————
. DewpointTemlelIIllIIll
2001+ }& : : 5 o \ TR

\ 3
| |
| \ 3
\ 4
3 L 1
1 L ! .

300 A : T T
L *

0.0 -40.0 -30.0 200 -

400 =

500 = h SGENR, LV, W
al -40.0 -30.0 0.0 0: ;r 260" 2 70092, 800

600 -50.0 -20.0 -1?.0 < O 10.0 .’20.0‘ .. 0. on - s ol
226-32 3846

Pressure (hPa)

e
|T.' '>

800 EXE K K AR N X
1000 \ \ 0.1/ 02,04 08 /1" 15,2 Na”5 8 78710 1214~ RBS2 26

2 2432 223 233 242 2572 2572 273 202 202 207 2432 =

MIRS Profiles at Rain Rate 80+ mm/hr ... super-saturation constraint ... rejected sounding

Sunday Morning Deluge in Houston! 28
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- NOAA Products Validation System (NPROWVS)
Coast Land Island {Coast) Island {Inland Ship Dropsonde
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Murmber of collocations: 1043 (231 unique locations)

August 22, 2017 (0z) to July 28, 2017 (237)

Harvey Dropsondes
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0130 LST SNPP; 1030 LST MetOp-B (low left) on 25th 31
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SNPP NUCAPS Retreved Level VAR (741.6 mb) Fugust 25, 2017 SNPP NUCAPS Parallel Retrieved Level WR (7F41.6 mb) FAugust 25, 2017
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1330 LST SNPP; 2230 LST MetOp-B (low left) on 25th 32
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../ NOAA Products Validation System (NPROVS)
Coast Land Island {Coast) Island {(Inland Ship Dropsonde

3

o iy

Mumber of collocations: 22 (1 unique locations) August 22, 2017 (0z) to July 28, 2017 (232)

33

No NWS Raobs at Houston / Galverston ... ??
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NOAA Products Validation System (NPROVS)
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SNPP NUCAPS Retreved Level VAR (741.6 mb) Fugust 25, 2017 SNPP NUCAPS Parallel Retrieved Level WR (7F41.6 mb) FAugust 25, 2017
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1330 LST SNPP; 2230 LST MetOp-B (low left) on 25th 35



NOAA Products Validation System (NPROVS)
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H20 Vapor Mixing Ratio (MR) @ 750 hPa

SNPP NUCAPS S ﬂugust 27, 2017 SNPP NUCAPS Pamllel ; Retneued Level VAR (741.6 mb)
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Upper Left, Clockwise: NUCAPS 1.5, NUCAPS 2.1.2, MiRS V11 Rain Rate, NUCAPS IASI-B
Heaviest Rainfall in Houston early Sunday morning, August 27 37
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NOAA Products Validation System (NPROVS)
Dewpoint / Temperature (deg K)
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... example for NUCAPS supersaturation diagnostic; IR pass QC 38



l)-’,l‘i'
R s

formerly ORA -

SNPP NUCAPS Parallel hU-only Level WWMR (891.6 mb) August 27, 2017 SNPP NUCAPS Parallel Retrieved Level WIAMR (891.6 mb Fuqust 27, 2017

MIRS NPP (v11)

67.9 = Clear

... example for NUCAPS supersaturation diagnostic; IR pass QC 39
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Day/Nite Band VIIRS Imagery
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MIRS NPP/ATMS Rain Rate {mm/hry 2017—08—07 Asc (r3636)

17 F -

16 -

15 . . ! .

—75 —73 —71 —B3 —B7 —B5
cﬁ 0.0 4.0 B.0 12.0 16.0 20.0
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MIRS NPP (w11 Retrieved Level VAR (741.6 mb)

o g s ot AR e
F.? ,~ -'. ":v _"l':." 'I \ l.‘?k"‘: _ﬁ' ._ o e

R

September 7, 2017

\\\‘

mmihr = 0.1 3 17.98 26.92 35.86 443 = Clear

Upper Left, Clockwise: NUCAPS 1.5 IR, NUCAPS 2.1.2 IR, MiRS Rain Rate, MiRS v11
(H20 MR g/kg) 44



~only Level W MWR (74941.6 mb) September 7, 2017

September 7, 2017

Retreved Level VMR (741.6 mb)

MIRS NEP (vl ‘\ . ‘
A 4 » S -B ol ! CPrL s O, 4 TP S 'y
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VAN
e \\\\\ _

35.86

17.98 26.92 448 = Clear

mmihr = 0.1

Upper Left, Clockwise: NUCAPS 1.5 MW, NUCAPS 2.1.2 MW, MIiRS Rain Rate, MiRS v11
(H20 MR g/kQ)
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September 7, 2017

\\\‘

deg K = 280 284 mmthr = 0.1 9.04 17.98 26.92 448 = Clear

Upper Left, Clockwise: NUCAPS 1.5 IR, NUCAPS 2.1.2 IR, MiRS Rain Rate, MiRS v11

(Temp) 46



Retrieved Level Temp (741 .6 mb) . : MIRS NPP (\;11) s Rain Rate September ?_’_..2.017
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deg K = 280 . mmthr = 0.1 9.04 17.98 26.92 448 = Clear

Upper Left, Clockwise: NUCAPS 1.5 MW, NUCAPS 2.1.2 MW, MiRS Rain Rate, MiRS v11

(Temp) 4t
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NOAA Products Validation System (NPROVS)

Presaure (hPa)

Shewred Temperabare (deg K)

Shewred Temperabare (deg K)
Sepember 7. 2017 130927

' 123 133 143 153 183 173 183 03 213 223 23

SHPP HUCAPS (X0772017) 123 133 143 153 163 1?3 183
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Supersaturation is a problem for NUCAPS IR; IR pass QC
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- NOAA Products Validation System (NPROVS)

Coast Land Island {Coast) Island {Inland) Ship Dropsonde

e
Murnber of collocations: 444 (139 unigue locations) September 4, 2017 (102) to August 7, 2017 (237)

Irma Dropsondes (Sept. 4-7 ...)
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Summary

** NPROVS provides “Enterprise Validation” ... same validation
datasets/approach for different sounding product suites

* NUCAPS Performance over 6 days Harvey-Gulf Coast Track and
Irma’s approach to Florida good particularly for S-NPP NUCAPS 2.1.2

“* Good consistency with MiRS rain-rate which nicely tracks rainfall
event particularly for early Sunday morning deluge on 27t ...

“* MIRS sounding algorithm constrains moisture to 100% RH in cases
of retrieved supersaturation; NUCAPS has supersaturation issue ...

* Follow-up dropsonde validation exercise, etc ...
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