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@ Initial GRUAN Stations

\ ¥ Pending Sites

GRUAN 6t International Coordination Meeting (ICM-6) March 10-14, GreenBelt, Hilton
... special Tuesday session on satellite synergies

... sites provide reference radiosonde (RS92) plus ancillary ground (lidar, MWR, FTIR ...) observations,
adherence to best measurement practices GRUAN Manual and Measurement Guideline documents)

including specification of “Measurement Uncertainty” with plans for up to 40 sites (5+ years)



DR Validation

Dedicated S-NPP RS92 RAOB funded by JPSS CrIMSS Project
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... ongoing re-structure of ARM scheduling to provide “sustained” year round coverage




STAR (Tilley) and LC (Sommer) coordinate on access of RS92 from
ARM and their access for NPROVS+ via LC

STAR and CIMSS (Tobin, Borg) oversee the scheduling and launches
of dedicated launches at ARM sites, recently modified to provide
year round coverage; JPSS funded provided through sounding
product cal/val program

Similarly, JPSS supports AEROSE campaign (and PMRF) launches (N
Nalli)



NOAA Products Validation Svstem (NPROVS)

2278 (13) available out of 2278

CoastLandlsland {Coast)Island {Inland}ShipDropsonde

July 14, 2013 to January 19, 2014

378 dedicated , 1900 GRUAN



2430 {149) available out of 12728

NOAs Products Validation Svstermn (NPROVE)
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Septeruber 30, 2013 (1dz) to October 10, 2013 (232)
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EDR Valldatlon

NPP
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(NOAA)
Daily; 14-day delay
(NetCDF / HDF5)
NUCAPS IDPS AIRS
stamp stamp stamp
g r a
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Daily; NRT
(conventional)




)R Validation

User
ARCHIVE

Ded / Ref
Collocations

PDISP, NARCS,

—>|

Append Stamps
(granule, SDR ...)

Operation $
Project
oo oannnnnnsingle losest T Re-Retrieve
Algorithm Development
Ded / Ref NUCAPS, IDPS, IASI, AIRS,
Collocation DualR ... MiRS
& —— || PDISP, NARCS,
ReRet (1, i) ODS, other...

NPROVS+ ... unified validation and development °



IntEgrated Calibration / Vahdatlon System
Long-Term Momtormg 5
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ICVS: Long-Term Sensor Calibration/Validation Monitoring (SDR) from Space
(http://www.star.nesdis.noaa.gov/icvs/index.php) 10



of EDR Data Products (3/4)

Sounding is performed on

50 km field of regard (FOR).

FOR is currently defined by
the size of the microwave
sounder footprint.

IASI/AMSU has 4 IR FOV’s
per FOR

AIRS/AMSU & CrIS/ATMS
have 9 IR FOV’s per FOR.

ATMS is spatially over-
sampled and can emulate
an AMSU FOV.
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= Altitude: 705 km

* Scan Period: 2.667 s
Direction = Ground Footprints: 90/5can
of Flight

... additional stamp info (500km area centered at RAOB) supports development 11

Barnet, Prov



VALIDATION
NPROVS Analytical Interface ...
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Collocation Strategy

Reference/dedicated RAOB (RS92) is anchor

Raw, Digicora, GRUAN, GTS (4 flavors)

Append Ancillary

Compress to 1km layers (also retain original hi-density)

Single closest satellite EDR

NWP (GFS 6-hr, CFSR and ECMWF Anal) ...

For hyperspectral (S-NPP, MeTop, Aqua) append all EDRs within 500km of RAOB
Append SDR (traceable to ICVS) within 500km

13



GRUAM
RAOB

Daily; 14-day delay
(NetCDF / HDFS5)

MNUCAPS 1DPS AIRS
stamp stamp stamp
E r a n I e s

SDRs:

Cris, ATNS, VIIRS, AIRS, MODIS, 1AS!, AVHRR...

Ancillary
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GTS (CFSR+GFS)
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Daily; NRT

SASBE

14
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NPROVS+

- NOAA Products Validation Svstem (NPROVS)
2141 (12) available out of 2141 CoastLandlsland (Coast)island (Inland)ShipDropsonde

=
July 14, 2013 to Decemnber 18, 2013

2050 collocations (350 Dedicated, 1700 GRUAN) ... 5mos

15



GRUAN Reference Measurement Principles
Consistency in a Finite Atmospheric Region

Co-location / co-incidence:

Determine the variability (o) of a variable (m) in time and space from
measurement or model

Two observations on different platforms are consistent if

m, —m,| < kyo? +U2 +U?

... at this preliminary stage:
K = ABS(X — GRUAN) / Uncertainty (ul)

where “X” either SAT or NWP
“need uncertainty estimates for EDR”

16



FPressure (hPa)

alidation Results

NOAA Products Validation System (NPROVS)
Juy 14,2013 fo December 18, 2013
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GRUAN only ... Include Uncertainty Estimates ... “K” Profiles



EDR Validation Results

COSMIC / GRAS
(Stratosphere Reference from Space ...)
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Progression of Tangent Point for a Setting (desending) Occultation

r!r‘ Tangent point

http://www.cosmic.ucar.edu/launch/GPS_
RO _cartoon.jpg

COSMIC GPS RO: 1116 proflies

[llustration of the closest (black square), circular (blue circle), : "

and ray path (red dots) methods for a single GPS profile e ke e s 0w w0 w
reen) for the circle centered at the GPS RO level of 100 hPa .

(green) One Day of COSMIC Profiles

courtesy Knuteson / Feltz CIMSS



alidation Results

IASI/ATMS
< <>
GPSRO Anchored Collocation

e Integrate STAR (Weng, Reale) and CIMSS (Knuteson / Feltz) approaches
e EDR and SDR

e GPS RO provides Reference for EDR, SDR and RTM



Pressure (hPa)

MNOAA Products Validation System (NPROVS)
December 1, 2017 o Movember 30, 2012
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Pressure (hPa)
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MNOAA Products Validation System (NPROVS)
December 1, 2017 o Movember 30, 2012
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All sample

Vaisala RS92

difference from COSMICT
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Winter-minus-Summer

Pressure (hPa)
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Seasonal variation in bias is bigger at nighttime:
Summer relatively warmer than winter
NPROVS

AT (K)



Profile evaluation

= Comparison of and NWP forecast with RAOB.

v NORMA Products Validation Yystem (NPROVS)
ecember 1, 2010 to Decem 31, 2011

Pressure (hPa)
s
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az15 s|dwes

45 0 " 45 90 135 180 225 270 315
Water Vapor (sat-baseline) % error: Bias

Baseline: RAOB Radiosonde
RAOB CFSR Forecast RAOB CFSR Analysis
GRUAN RAOB GRUAN RAOB
IASI NOAA

Courtesy: Tony Reale et al., NOAA, presented at GRUAN ICM5



Building High-Quality Climate Data Records
from Operational Satellites

Fuzhong Weng
NOAA Center for Satellite Applications and Research

Seminar at ESSIC/UMD
March 5, 2014, 12:00pm - 01:00pm



1D-Var Derived Temperature Trend

T Trend from 1D-Var T, Trend from MSU/AMSU

Pressure (hPa)
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N T [ [ [ [
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Weng, F. and X. Zou, 2013: 30-year atmospheric temperature trend derived
by one-dimensional variational data assimilation of MSU/AMSU-A
observations. Clim. Dyn., DOIL: 10.1007/s00382-013-2012-5.



Summary

NPROVS+ on 14-day delay

EDR and SDR collocated to each Reference
Open to expansion

Collocation sampling through

Results

27
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trace gas (ozone,
Radiosonde methane, water vapor),

I\ aerosol, cloud and
reference radiation measurements
10 - measureiments 1
temp erature, ' i
water vapor, : ] k I
wind, pressure, ' } R
height ; .f i‘ ]
L] - !
1= L A
L) )
Lidar/ i
Shelter Radar \ Radiometers
= | ; /A Wind
pressure, || J' J profiler
temperature,

humidity,

wind total column

water vapor

Characterization of atmospheric column well suited to assess satellite product




)R Validation

User
ARCHIVE

Ded / Ref
Collocations

PDISP, NARCS,

—>|

Append Stamps
(granule, SDR ...)

Operation $
Project
oo oannnnnnsingle losest T Re-Retrieve
Algorithm Development
Ded / Ref NUCAPS, IDPS, IASI, AIRS,
Collocation DualR ... MiRS
& —— || PDISP, NARCS,
ReRet (1, i) ODS, other...

NPROVS+ ... unified validation and development*
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~—spop — [ NPROVS —
sounding assimilation A sounding
HIRS/MSU (SSM/T1) HIRS/AMSU-A I
TOVS (SSM/T2) (AMSU-B only)
ATOVS
ORA i i STAR
1980 1990 . 2000 | 2010 2020
MIiRS i AIRS /AMSU IASI/ATMS CrIS/ATMS J1
radiance assimijation

<— Project Oriented Validation ——>

< NOA A OPERATIONS OVERSIGHT —

Restore Project Independent NOAA PROduct OVerSight 3



DR Valldatlon Results
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33

.. exclusive anchor to Ref / Ded RAOB and GPSRO....



NOAA/NESDIS/STAR Vertical Accuracy Statistics \ / NOAANESDIS/STAR Vertical Accuracy Statistics
Jne 2. 2012 to June 9, 2012 Jung 2, 2012 to Jne 9, 2012
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difference from COSMICT
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Seasonal variation in bias is bigger at nighttime:
Summer relatively warmer than winter?
GRUAN interest ... 36



Pressure (hPa)

MNOAA Products Validation System (NPROVS)
December 1, 2017 o Movember 30, 2012
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Pressure (hPa)
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MNOAA Products Validation System (NPROVS)
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Pressure (hPa)

NOAA Products Validation System (NPROVS)
December 1, 2017 o Movember 30, 2012
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Pressure (hPa)

NOAA Products Validation System (NPROVS)
December 1, 20171 o Movembear 30, 2012
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Building High-Quality Climate Data Records
from Operational Satellites

Fuzhong Weng
NOAA Center for Satellite Applications and Research

Seminar at ESSIC/UMD
March 5, 2014, 12:00pm - 01:00pm



Outline

Background on Climate Trend Analysis
Instrument CalVal for Advanced Weather and Climate Reserach

New Analysis of Atmospheric Temperature Trend from MSU and
AMSU through non-Linear Trending

Effects of Clouds and Precipitation on AMSU Derived Climate Trending

Atmospheric Temperature Trend from 1DVar Retrieval

Summary and Conclusions
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Biases in the Tropics (NOAA-15, MetOp-A, SNPP)

before

after
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1D-Var Derived Temperature Trend

T Trend from 1D-Var T, Trend from MSU/AMSU

Pressure (hPa)
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Weng, F. and X. Zou, 2013: 30-year atmospheric temperature trend derived
by one-dimensional variational data assimilation of MSU/AMSU-A
observations. Clim. Dyn., DOIL: 10.1007/s00382-013-2012-5.
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NOAA Products Vahdation Svstem (NPROVS)
12335 (781) available out of 12335
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Drecember 16, 2013 (14=z) to December 26, 2013 (13=)

NPROVS Collocations 12/16 to 12/26 2013 ... 12,335
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DR Validation Results

GRUAN Reference Measurement Principles
Consistency in a Finite Atmospheric Region

1) Determine the variability (o) of a variable (m) in time and space from
measurement or model

2) Two observations on different platforms are consistent if

m, —m,|< k\/a2 +Uf + U2

... at this preliminary stage:
K = ABS (X — GRUAN) / Uncertainty (ul)

where “X” either SAT or NWP
“need uncertainty estimates for EDR”
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