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1) Long -Term Monitoring

2) Performance Validation:
CrIMSS
NUCAPS
MIiRS

3) Links to "Reference” Observations
GCOS Reference Upper Air Network
(GRUAN )
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NOAA Products Validation System (NPROVS)

Centralized Radiosonde and Collocation Processing
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NOAA Products Validation System (NPROVS)
(Analytical Interface)
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NOAA Products Validation System
(NPROVS)
Web Site:

http://www.star.nesdis.noaa.qov/smcd/opdb/poes/NPROVS.php
Monthly Summaries (to 2008):
*Vertical Profile Statistics
*Level Trends (daily)

Long-term Trends

Down Load User Interface Clients (JAVA) and Datasets
*PDISP
‘NARCS

Publication:
Reale, Sun, Pettey and Tilley, “The NOAA Products Validation System
(NPROVS); IURS, 2012
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Long-term Monitoring

NPROVS ARChive Summary
(NARCS)
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Radiosonde forecast
MIRS MetOp retrieval
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NPP Validation Example
using PDISP

Oct 14-18, 2012

... preliminary demonstration of capability to
access / validate projected operational
data-streams
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NOAA Products Validation System (NPROVS)

2705 (754) available out of 5908

Landlsland (Coast)Island (Inland)Ship

October 14, 2012 (14z) to October 18, 2012 (9z)

2700 Collocations containing Suomi-NPP CrIMSS, NUCAPS and MIRS ... 3 days
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QC Definitions
CrIMSS (3):

High (IR + MW) ... 15%

Low (MW only) ... 65% IASI (3):
Poor (non-converge) ... 20% Pass ... 55%
Fail ... 45%
NUCAPS (3):
Pass ... 20%

Fail ... 80% AIRS (3):

Pass ... 55%
MiRS (1): Fail ...45%
Pass ... 0

Fail ... 100

*no land T
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NOAA Products Validation System (NPROVS) ' NOMA Prodcs Vlation Sy (PROVS)
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Baseline
CrIMSS QC (remove Poor) sorry about that
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NOAA Products Validation System (NPROVS)

QOctober 14, 2012 to October 18, 2012
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Pressure (hPa)

NOAA Products Validation System (NPROVS)
Qctober 14,2012 fo October 18,2012
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Temperafure (sa-haseline) deq K: Bias / td Dev

13

563

0
8
3
7
0
U
N
0

Baseline: RAQB Radiosonde
RAOB CFSR Forecast CRIMSS NPP
CRIMSS NPP Infared CRIMSS NPP Microwave MRS NPP TEST
NUCAPS NPP TEST First Guess

Baseline + IASI QC (pass)

(700)



10
526
504
78
846
73
Gt
1
W
%1
%2
%9
i

%0
76
i

§60
L

szis oidwes

Ocober 4, 2012 fo Oclober 18, 2012 Octer 1, 2012 o Ol 16,2012
9% 7 : ,
002 '
10 )
00
v :
fanl 2 M
tap] %! 75
g2 %
025 02
o] 108 a2
b o)
g 0l W o 3
¢ 08 0116 B3 ;
¢ 0213 3 v
I o .
0 0455 N H
¢ W 0665 ne i
55 0
T 0
pagf | 990 %7
1081222 0
s 807
gaf 0! 86
{24/
-
Water Vapor (sat-baseling) % error: Bias / Std Dev Temperature (sal-basefing) deq K. Bias / Std Dev
Baseline: RAQB Radiosonde Baseline: RAOB Radiosonde
RAOB CFSR Forecast CRIMSS NPP RAOB CFSR Forecast CRIMSS NPP
CRIMSS NPP fared CRISS NPP Microwave MRS NPP TEST CRASS NPP e CRAISS PP Mirovave MRS NPP TEST

NUCAPS NPP TEST First Guess

NUCAPS NPP TEST Firs Guess

Baseline + AIRS QC (pass)
(950)



Center for Satellite
Applications and Research
formerly ORA — Office of Research and Applications

NOAA Products Validation System (NPROVS)

QOctober 14, 2012 to October 18, 2012
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NOAA Products Validation System (NPROVS) i
Qctober 14, 2012 fo Qctober 18, 2012

NOAA Products Valideion Sysem (NPROVS)
Qctober 14,2012 fo Qctober 18, 2012
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Microwave Only:
CrIMSS (MW only)
*MIRS
(* sea only)

... Should not compare MW to IR



NOAA Products Vahdation Syvstem (NPROVS)
Landlsland (Coast)Island {(Inland)Ship

October 14, 2012 (14z) to Octaber 18, 2012 (9z)

. appropriate validation dataset for MiRS



NOAA Products Validation System (NPROVS) B
Qctober 14,2012 to October 18, 2012

NOAA Products Validation System (NPROVS)
Qctober 14, 2012 1o Qctober 18, 2012
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... appropriate validation dataset for MiRS

Baseline + CrIMSS (MW only) + sea only
(180)



NOAA Products Validation System (NPROVS) i
Qctober 14,2012 fo October 18,2012

NOAA Products Valideion Sysem (NPROVS)
Qctober 14,2012 fo Qctober 18, 2012
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Water Vapor (sat-baseling) % error: Bias / Std Dev Temperature (sal-basefing) deq K. Bias / Std Dev
Baseline: RAQOB Radiosonde Baselne; RAOB Radiosonde
RAOB CFSR Forecast CRIMSS NPP CRIMSS NPP Infrared RAOB CFSR Forecast CRIMSS NPP CRIMSS NPP Infrared
CRIMSS NPP Microwave MRS NPP TEST NUCAPS NPP TEST First Guess CRIMSS NPP Microwave MRS NPP TEST NUCAPS NPP TEST First Guess

... inappropriate validation dataset for MiRS

Baseline + CrIMSS QC (high (IR + MW))
(400)
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NOAA Products Validation System (NPROVS)
October 14, 2012 to October 18, 2012

0.34 ) L )
13 ... appropriate validation dataset for MiRS
2.7
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1013 - 4 -

-14 -0.7 00 07 14 21 28 35 42

Temperature (sat-baseline) deq K: RMS
Baseline: RAOB Radiosonde

RAOB CFSR Forecast CRIMSS NPP
CRIMSS NPP Microwave (IP) MIRS NPP TEST




http://www.gruan.org

Barrow, Alaska #Sodankyla
Cabaug
0 Slindenberg
OPayerne
Boulder Xilin Hot®
O, Onelsiile #Potenza )
el Tateno

Nauru
Manus @

0 Initial GRUAN Stations /
Darwin®

S

15 sites ... current "
30-40 sites ... planned

Global Cli a Observmu System (GCOS)

‘Refer ﬁﬁg |r Netw ork —

GCOS Reference Upper Air Network (GRUAN)
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. trace gas (ozone,
Radiosonde methane, water vapor),
aerosol, cloud and
radiation meas urements

reference
10 w— / measture ments

temp erature,
water vapor,
wind, pressure,
height

e S
By Tt e

B ~, -

\

i |
Radar | Radiometers

y Wind

J profiler

Shelter

pressure, GPS
temperature,

humidity,
wind

total column
water vapor

o
|

Priority 1 Priority 2

Priority 1: Water vapor, temperature, (pressure and wind)
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Establlshlng Uncertainty

Concept:

* The "true value" of a physical quantity is no

longer used
» Error is replaced by uncertainty

« A measurement = a range of values

- generally expressed by mt u
— m is corrected for systematic effects
- u is (random) uncertainty

Meteorological
Observatory Lindenberg
— Richard Assmann
Observatory (2010)
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(f/ NPROVS )
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Parrot GTS raob
+

NOAA GFS, CFSR
GRUAN @ non GTS

RADIOSONDE
(RS92, CFH...)

A4

L ) )

———

ECMWEF ... \ 4 ECMWF ...

GRUAN GRUAN
Ancillary Ancillary

Dave Tobin, SSEC
John Dykema, Harvard
Nalli/Barnet, STAR




\/ NOAA Products Validation System (NPROVS)
1844 (8) available out of 11285 Landlsland (Coast)Island (Inland)Ship
- - 3 s N

(1844) Sondes 5 d}
(479) wiCOSMIC  §
(90)  +/- 3hr, 150km

December 2010 to December 2011

Collocations of COSMIC, GRUAN Sonde and GTS Sonde; 2011



Constellation Observing System for Meteorology, lonosphere, and Climate

Occulting GPS

lonosphere

Cosmic Test Capture

237.32

deg K < 214.35 225.84

(COSMIC)

Wl Kuo 2003

Earth

Neutral atmosphere

.. Occulting LEO

Feb 5, 2008 23Zto Feb 6,2008 23Z

248.8

260.28 271.76 >

All-weather sounding capability

High vertical resolution

No calibration issues

Good spatial and temporal distribution

Pressure (hPa)

10

20
30

50
70
100

150

200

250
300

400

500 -
700 -

1886

N = 77.6B +3.73x10°

/T

Dry term wet term

w

T2

P: pressure
T: temperature
Pw: water vapor pressure

100 200 30032
Refractivity (N)
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... combining GRUAN, GPSRO, NWP ...
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NOAA Products Validation System (NPROVS)
Temperature {(deg K)

Temp DewT

10 7 T 7 R
133.14 143.14 153.14 163.14 ‘173, 4 18/‘3".14 :g? 4 203.14 213 /.l 233.14 CFSR FUrecaSt
13 A CFSR Analysis

GRUAN RACE
IAS] NOAA

... including IASI

80
1007

Pressure (hPa)
2

130

14 202 44

42 44 2 44 A5 2472 485 252 45 22 485 2T

Radiosonde 10393 (30) 1/01/2011 22:52 5221 N 1411E
GRUAN RAOB 10393 (80) 170142011 22:52 5221 N 14 11E 0.8 km from Raob
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Summary

NPROVS background

Examples of long (4 yr) term trends in selected operational sounding products

Preliminary results for CrIMSS, NUCAPS and MIRS operational data streams
sorted by QC designation

Examples of “special” access/analysis of GRUAN / ARM datasets in
context of satellite and ground profile validation ... GPROVS

Future target products include re-processed AIRS, COSMIC, (IASI?) and
NWP (MERRA, ECMWEF ...) and GPSRO anchored collocations ...




