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NPROVS

* Centralized NOAA-STAR facility to monitor /
inter-compare (real-time) satellite derived
product systems ... QA/QC

* Support “NPOESS” Product (EDR) Cal-Val
Program (Chris Barnet, Pl)

* GRUAN Monitoring / Analysis Support

— Satellites (spectra, retrievals) as transfer
standard for site monitoring

— RT model validation optimal at GRUAN
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NOAA Products Validation System (NPROVS)

Atmosphere:
Temp
H20
Sensor

Surface
Gas
TPW,CLW

Cloud .
Precip ... collocation dataset
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Environmental Data and Graphical Evaluation
(EDGE)
Analytical Interface

* Orbital Display System (ODS)

* Collocated Profile Display and Analysis (CPDAS)

* NPROVS ARChive Summary System (NARCSS)
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Environmental Data Graphic and Evaluation System (EDGE)
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... see DriftPlotter
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Ranb Terrain/QC

Radi 1de Location 2984 available out of 75679
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Terrain,

Island Inland Ishand Coast

Clouds: Clear Partly Cloudy

Cloudy [¥]Fog  [¥] Missing

Raoh Time: 122 []182
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Vert Extent: | Good{ead-+e]
:

Climate: [ Good/Bad ¥

Water:

DAwpaint:

Mz [+

Mo @t Fe+
hd ™

NCEP Q Flag:
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Special Sondes

< | 2
-
Group Avalabillty | GC | Tertain Collocation Closeness Raoh Station ID Instrument Type
-~ -~
7 01001 “ =
ATOVS METOP | Yes v| |Clearfcloudy v | |Seaibon-Sea v |
ATOVSNOAA-18 [ves or o v | |Cleartcloudy v | |seaiton-sea v

HIRS METOP
MRS NOAA-16

AIRS AQUA

IASINCAR | Yes v|[pass v ||clear/cloudy | |seaion-ses

Seafhlon-Sea | ¥
Seaftion-Gea

| [Seaion-sea v |

9 No radiosonde B system unknown or not specified

.
IASTEUMETSAT [Yes ar o v | PassiFail v |[Clear/loudy v | |Seaiioneses | t, d Slte
-3,

ATOVSNOAR-19 [ves or o v | |Clearfcloudy v | |sesition-sea

MRS NOAA-19 P

res or Ho o | [Pass/Fal || ClearfCloudy v |[Seaffion-5ea v

|seaftion-sexv |

17 Graw G. (Germany) ty p e

20 Indian Meteorclogical Service MK3 {India)

ATGYS METOP TESTZ | Yes or Mo Tlear[Cloudy v |[Seajion-Sea v |

ATOVS NOAA-L9 TESTI [ ¥es or Mo v | [PassfFal (v || Clearfcloudy v | |seaiion-sea v
1 %IZ/Jin Yang MARK T MICROSONDE (South Korea)

ATOVS NOAA-19TESTZ [ ¥es or No v | [PassfFal (v || Clearfcloudy v | |seaiion-sea v

MIRS METCP TEST Sealtior-Sea
MIRS HOAA-19 TEST Seafior-Sea v

12/26/2009 162 14012010 122

22 Meisei R52-80 {Japan)

~ ~

... user options for display and analysis of collocation datasets...
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File Graph

[ sample Siz{ | 10mb |50 mb ["100mb ["200mn | 500 mb: | 850 mb | 300 mb water vapor |” 500 m| MinJ}dx Data Range:
 lnutomatic: (min to max)

i

® Automatic: (minto max) @ Automatic: (min to max)

® Default: (0 to max)

) Manual: |0 1000

) Defaut:

(-1.510 5.0

CiManual: |15 [la0 |

) Default: (-100.0t0 150.0)

) Manual: |-100.0 160.0

300 mb tem
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[]MIRS SSMIS

Line Thickness:

[] Show Data Points
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® Daily ias Passed /Failed QC | | [] Sea and Non-Sea Clear and Cloudy
) Weekly | | [] Std Dev [Jpassed QC [Jsea [ clear
by [ Failed oC [ Non-Sea [ Cloudy

Graph Options

(] Sample Size

... user options for display and analysis of trends ...
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Independent Samples

Satellite QC’d
Weekly, 2009
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Quantify MisMatch Impact

(w/Seidel)

* Analysis Approach
« Raob-COSMIC Collocation Data

* Temporal & Spatial Mismatch Sensitivity
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Why COSMIC Data?
“Constellation Observing System for Meteorology, lonosphere, and Climate”

* All-weather sounding capability

*  High vertical resolution

* No calibration issues

*  Good spatial and temporal distribution

Parameters of interest:
* Refractivity (N)

— COSMIC: observed

— Radiosonde: calculated
* Temperature (T)

— COSMIC: derived

— Radiosonde: observed
* Relative humidity (RH)

— COSMIC: derived

— Radiosonde: observed

Radiosonde refractivity calculation:

P.

2

N = 77.6§+ 3.73x10°

lonosphere

From Bill Kuo 2003

Neutral atmosphere

Occulting LEO

Cosmic Test Capture

deg K < 214.35

225.84 237.32 248.8 260.28 271.76 >
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* |ISSUE: Raobs are ambiguous as reference for anchoring satellite data
— Spatial and temporal mismatch compounded by spatial / temporal drift

*  GOAL: Quantify the sensitivity of satellite retrieval validation to
spatial/temporal mismatch

(30km) 10mb §PSRO POES drift ; RAOB (100 minutes)

(10km) 300mb_—

(3km) 700mb—

A
150km  100km 50km 200km



Analysis Approach

Find all raob and COSMIC pairs that are within 6 hours and
250 km distance from each other;

These pairs are divided into 1-hr & 50-km bins ... 36 bins;

The mean 4 X and SD,, of the difference of all pairs within
each bin are computed,;

Regression technique is applied to estimate the mismatch
impact:

— Time: 0(% ; 18D/

— Distance: a(ﬁ%d : 0(SDM%d
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Mismatch Impact
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pressure (hPa)

Spatial Temporal Sensitivity

(Temperature)
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2 :if[‘l A 1 Center for Satellite
W AL A AN

. 1 . B |
Applications and Research

formerly ORA — Office of Research and Applications

Distance Mismatch Impact
SD,, per 100 km

T (K) RH (%) Fractional N (%)

42 (0.030) [3.05 (0.290) 0.36 (0.023)
0.22 (0.025)

46 (0.031) .19 (0.298) 0.35 (0.021)
0.22 (0.025)

D.20 (0.048) [2.58 (0.461) 0.32 (0.050)
0.22 (0.052)

SD errors introduced by distance mismatch per 100 km averaged from 850
hPa to 200 hPa for the troposphere (and 200 hPa fo 10 hPa for the
stratosphere T, second row); values within the parentheses are the standard
errors of the estimations; mid-high latitude is poleward 30°



Time Mismatch Impact
SD,xper 3 hr

T (K) RH (%) Fractional N (%)

35 (0.042) .44 (0.507)  [0.33 (0.038)
0.30 (0.042)

40 (0.049) [3.68 (0.549)  [0.34 (0.036)
0.27 (0.053)

0.11 (0.121) [2.45 (0.980)  [0.22 (0.095)
0.47 (0.139)

SD errors introduced by time mismatch per 3hr averaged from 850 hPa to
200 hPa for the troposphere (and 200 hPa to 10 hPa for the stratosphere T,
second row); values within the parentheses are the standard errors of the
estimations; mid-high latitude is poleward 30°



ol

G (7

O

'AR

J Center for Satellite

S%a 4 L RIRLY. 4

Applications and Research
formerly ORA — Office of Research and Applications

Vaisala RS80/Finland
Vaisala RS90/Finland
Vaisala RS92/Finland
Graw/Germany

VIiZ-B2/U.S,
Sippica r{/U.S.

Shang—E /China
Jinyang/S.Korea

Others °

Radiosonde Instrument Type Inter-comparisons
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Temperature inter-comparison among
radiosonde types based on Raob-minus-
COSMIC difference
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Mean raob-minus-COSMIC RH difference for different radiosonde types
day versus night at 300 hPa.
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. new moisture screening approach
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»  Analyzes for abrupt changes in moisture profiles
*  Scores each profile (0, 1, _, 3 or more)
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Herheen o

Sample
5] 100 2G00 3000 4000 5Q00
200 F T T = 200 F
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300 — 00—
ATOVS Metop =
MIRS MetOp o
400 - - L 400 -
1ASI-EU g
soo - AIRS | 2 soof
NWP O 1 &
’
i — Foo -
as0 - — 850
1000 ! 1000 1 \ 1 . .
—50 o) 20 100 a 2a 40 G0 Bl 100 120
Mean (%) 8D (%)
. o 1000 . 2000 2000 4000 5000 oo =
250 " - 2501~
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=)
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ana - a = 400
@
7 s
500 - ( - 2 fals]
=
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aso 2 _ aso -
1000 il . 1000 .
—50 0 S0 100 u] 20 40 B0 20 100 120

Examples of vertical plots of satellite-minus-radiosonde mean (left) and standard deviation (right) for fractional
(%) WVMR for July-09 (31 days) for selected systems based on common denominator samples for the denoted
systems and products which passed respective QC for all terrain and sky conditions segregated for
radiosondes with WVMR scores of 0 and 1 (top) and 2 or more (bottom); the blue dashed curves on each plot
indicate the sample size (top-most axis) at each pressure level (y-axis) and NWP profiles are the GDAS 6-hr
forecast collocated with the radiosonde.



Summary & Discussion

NPROVS in support of GRUAN site monitoring ... RT Validation
— Integrate GRUAN Raob “and ground” into NPROVS

Satellite-minus-Raob mismatch sensitivity ... weather scale
Raob Instrument Type Analysis

http://www.star.nesdis.noaa.gov/smcd/opdb/poes/NPROVS.php

Is mismatch sensitivity detectable on the “climate scale” ??

— does SD error computed from “monthly means” change significantly (detectable)
with mismatch?

— 10-yr RO oriented collocation database !


http://www.star.nesdis.noaa.gov/smcd/opdb/poes/NPROVS.php
http://www.star.nesdis.noaa.gov/smcd/opdb/poes/NPROVS.php
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