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a——— B

> Glogell nJ Work of radiesonde sites providing
“grzlpfefzl 7d” measurements coincident with
IJJ -_@Iar satellite overpass
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- = “SUAN” Report (Reale and Thorne)
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WMO/AOPC (Geneval, Aprill 2007
—  Subset of GUANL.., “SUpersites:
~ WG o add - 5 'ﬁ/-;rz/fe GUAN e[25fejil ... clizlireel gy Peisr THorrle

Internatlonal *{ O\ S St
—  recommendanoiG,
n

http /) WN oIt

J/ Copiierapics =19 (Novelger, 2008

0|
o gLstie “SUAN, ircitcirig) coctmert izrgeied for WO
gsje 115 ozl JO\//JHJLCI/OOFJO/OJE‘D SLIE)

Y

S

=L \White Paper: Creating Climate Data Records from NOAA Operational Satellites (August,
=——2 33- (Goldberg and Bates)

— P —  Section 4.2.1, Observing System Performance Monitoring (vVisit ITSC web page:
-...-.- ~ http://cimss.ssec.wisc.edu/itwg/)

e *Wdrkshop to Improve Usefulness of Radiosondes (March, 2003)

= — /nitial candidate “SUAN” presented, major topics include in-effectiveness of existing
- raajosonade sampling strategies and need to address complimentary roles of global
radliosondes and polar satellites as transfer stanaards ...

-.n.-___ .-:.n-

e

e NOAA Council on Long-Term Climate Monitoring (Jan., 2003)

— Incluades specific recommendations for “integrated global observing systems which incluae
reference radiosonde and over-flying satellite observations ... “



(and'ﬂ‘)' Actio

- i

—

i
—— e e———— —

f,_,- UAN ~ and agreement through
dles (NOAA, NASA, WMO, GCQOS, etc.)

=

= -
e
e 5
—t"':-r e
S ——
-ﬁ-: .-.:.n-

'-J::

== --*ﬂ- needs to be which will
""‘_ﬁequwe research and further collaboration with

;—’r _ interested parties before being presented
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Winter 2005 - to define requirements

Summer 2005 - potential networks and

deployments to meet requirements

Late 2005 - definition of integrated

observing system



scade of networks for future climate research

Benchmark Network

Density 0 . *Traceable to international standards
covere (SI units)

*Absolute accuracy

Reference Network

Peter THoHE ~ «Sijtes of Multi-instrument redundancy

UKMO "
( ) *Coverage sufficient to act as anchor

NOAA/GCOS R points for more globally complete
Workshop < networks

sprovide continuity by monitoring effect

of change (e.g. satellite, radiosonde)

Baseline Network

*Sufficient coverage of upper-air stations to characterise
hemispheric and global scale change and variability.

*Commitment to twice-daily radiosonde launches

Comprehensive Network

*As globally complete coverage from multiple instruments and
platforms as possible.

*Use of reanalysis systems.
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CANDIDATE SITE SELECT

'orJ 20025
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- r\r Live and Rellable (
*A//O w/MecCarthy,

.||.

L

SDIUE; )
NESDIS, w/ Tilley)

ow terrain (500m; 950mb)

Non coastal

e ARM Sites (Dlack)
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s 5 andard Reference Sondes

= Fanoreitre, moiilre, ywind, stifizes, oZorle L.,

9 1119
~ = Traceable In-situ Measurements
%_1-‘::;' ' — S22 ARM ... site deperidert
* R &D

= JOFJHHJ researcrl environnernt



ARM i-. http://www.arm.gov/measurements/

‘ PEOPLE | SITEINDEX | HOME

SEARCH

l ABOUT ARM | ABOUT ACRF | SCIENCE | SITES | INSTRUMENTS | MEASUREMENTS | DATA | PUBLICATIONS | EDUCATION m

Alphabetized List Measurement Categories

Measurements

The Atmospheric Radiation Measurement (ARM) Program
gathers a wide variety of measurements from many

different sources. Each day, the Data Archive stores and Airborne
distributes large quantities of data collected from these REFLECTED fnstruments
sources, Scientists then use these data to research RADIATION

atmospheric radiation balance and cloud feedback
processes, which are critical elements of global climate

change,
N
v, J"JJ

Th W ‘1" IlJ

INCOMING
= SOLAR QUTGOING
RADIATION RADIATION

The ARM Program gathers cloud and radiation measurements from
instrurnents on the ground, attached to aircraft, and sometimes
placed an ships.

Measurement Categories

Shortwave Spectral Radiation

Cloud Properties

Surface Meteorology

Atmospheric Profiling

Surface Energy Flux

Lerosals

Atmospherc Carbon

Airborne Platforms

Longwave Spectral Radiation

Longwave Broadband Radiation

Shaortwave Broadband Radiation




SewWaVany. Obsg;-vations

= 42 sites (p I1'u3 Ships

One launch per dayl ... laliEl gt ae e
Slage gered among. “operational satellites * and
9LIIEIRgEES

‘15,_

n.‘-‘

2 ( (01 3)i operational (NOAA and METORP ...) satellites:

:(or 10) observations per satellite, per site, per month

-'Mr 600 (or 400) observations globally, per satellite, per month
o= - éver 6000 (or 4000) observations globally, per satellite, per year

= = SCOST
(... @ $300+ per sonde about $125K per site)
— Reduced cost through re-programming of existing resources
— 1500 sondes x 200 .... $100 million year
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National science vessels (like NOAA Ronald H
Brown) often include automated (ASAP)
radiosonde, in-situ measurement (cloud,
radiometric, SST) capability ...

At about $300 per raob, estimated
cost less than $100K vyearly per
member nation ...
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0 Launch Schedules

- 15 m/f///,r;u orwfw J/r'focw
=ixed! sites,

- I\/Irrr. Records ... launch protocols, data
- corrections tralnlng etc
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_e_ work Performance Monitoring/Feedback

e Data Collection (NESDIS) and Archive

(NCDC) ... can integrate into NESDIS operational
support systems (ATOVS, METOP, NPP, NPOESS)



o Helzlifelpfet Colloca le Structure (sate_l_ll'ge
rcldJoJorJrle, n-situ-...
— see F f’"r CIS /A5G VWEIGETE V2 ANCH:

c-9EARCE dracjrelpm)
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1'31-“-11

ile’ and Expansive

—ot her satellites (GPS ...)

— in-situ (site dependent)

— — platforms (ACARS, Dropsondes, ...)

i

—

e
—
-

e Accessibility (data, directories, software readers)
.. Web-based ?
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B http://www.orbit.nesdis.noaa.gov/smcd/opdb/poes/polarsearch
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http://www.orbit.nesdis.noaa.gov/smcd/opdb/poes/polarsearch




Global Radiesondes

In Library: O Not in Librany: ®




Operational Satellite and Radiosonde Collocations
—— (=1 hr; 100km) ... same-same




Operational Satellite and Radiosonde Collocations
N(&/-5hrs sea, +/- hrsiand;  100km)

r Ship

Sea Land Coast lce S
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Temperature statistics

Tropical land
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NOAA/MNESDIS Matched Profile Digplay
Temperature (deg K)
(219 g0 228 290 298 240 248 | 290
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Badingorude: 2234 SM1A2004
ATOVE H16 (A2 - B3 SM1L2004

Terrain: Land
Dy /Might: Might ;
Cloud hash: Cloudy Fadiosonde: 2836

Library Flag: Mat in lib
Raob TP 11776 mm

. ; H ATOMNS M1G (A2 - RhAS) TP 1511 mm

Significant Lesvel




NOAA/MNESDIS Matched Profile Digplay
Temperature (deg K)
220 248 230 235 240 245 250

av0

Badinsotude: 22217 SM1A2004
ATOVE H16 (A2 - M3 SM1L2004

Terrain: Land

Dy /Might: Might 3

Cloud hash: Cloudy Fadiosonde: 22217
Library Flag: Mot in lib R

Rach TRul: 57.04 mm significant Lewvel
ATONS MG (AZ - RS TPV 1386 mm




NOAA/MNESDIS Matched Profile Digplay
Temperature (deg K)
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NOAAMNESDL: Matched Profile Display
Skewed Temperature (dez E)
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NOAA/MNESDIS Matched Profile Display
Temperature (deg K)
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~ = [acks traceability (uncertainty unknown)

® Not same-same
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Compare individual profiles from Radiosonde, Satellite and NWP platforms

... uncertainty rules) . pe—
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206 NOAA/NESDIS ProfileDisplay 3.3: pmp.nway.test
File Edit Tools Help
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O IS IMPACTED?
I o

> J0~f‘ tlona/ Data

e
— LEdHJEd megn 1l ememr PIGELCTHS)/SIEMSHED |
fJ//Jf- e ratlosonde ano sate /te observations 1or

ning/valiaaton:...

SRS CIETI fific community
= I adiative transfer (RT) models require

e ‘.comudent/accurate T, H20 and Radiometric profiles

= - ___ - “key/ to absolute accuracy” .

- _,' o -Users

— climatologists undermined by (long-term) un-resolved
uncertainties among critical upper air observmg
platforms such as radiosonde, satellite ..
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Channsl numbar

“Calculated (from Raob and RT) minus Observed (from satellite)” for AMSU-A (channels
4 to 14, NOAA-16; : and Coast) are basis of RT-bias coefficients
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— Syst ematic per satellite

'_ Sensor response changes
= — Satellite drift
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~ "‘:j Science Bias
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&= - RT model
—_— — Processing Approach

End Result:
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als0 benefits. Radiosonde Program.

o

tellite’ radiometers can Serve as transter standard for
releliosiey) de: onltorlng via RT (MceMillini et.al. 1988)
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Uch a database today (i.e., that spanned operational TOVS
could we better utilize the data ?
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= - For Multidisciplinary Research and
— = '_ Applications

: Beljing, China
May 23-24, 2005
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REdosonde;, Climate and NWP Data

BRPBEGIre consistent, reliable and robust
coliocations in support of R & D, validation
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E"“Key”to ascertaining absolute accuracy ..
_resolve calculated (from Raob, NWP, Climate.. )
"F"..':‘:;-:—vs observed (from satellite) radlance
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HNOAA 16 MDE proliles [W=G6772)
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Fzlc/lelE] /’ Transter (RT) models
- JEe tite coincident T, H20 and Radiometric profiles
— “key z‘o absolute accuracy” 1?

o — —
.
e

= ___-j-' - Qba/ Radiosondes

= — “can” provide necessary ground truth data, but have problems ...

_,—- i

R

" e Standard “REFERENCE “ Dataset Needed (since 1979 ...)

— — currently available collocated radiosonde (+ in-situ) and satellite
observations are
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Operational Satellite and Radiosonde Collocations
N@/= 5hrs sea, +/- 3hrsiland;  100km)

Sea Land Coast lce S




RT Bias Adjustments
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AMSU-B at 183 +/- 1 gHz
(upper troposheric moisture)

12-hour time composites

Adjustments as regressed
from collocated satellite and
radiosonde data and
applied during operational
processing ...
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SATELLITE _(;QLLOCATIONS (+7="38hrs, land; +/- 5hrs, sea)
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RADIOSONDE DISCONTINUITIES IN THE STRATOSPHERE
Radiosonde ¢ MSU/AMSU »

MSU/AMSU minus Sonde -+
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Satellites can
serve as
HENEIES
standards to
monitor
radiosondes




Global Mean Diurnal Effect for NOAA-11
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Monitoring
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Tuning
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of Operational Satellite Data Systems

(... critical for climate retrieval problem)
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SUAN can
provide an
 NWP
Independent
platform for
“bias tuning
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leading to
Improved
il  satellite data
Impact in
frontal zones?

12-hr NWP - Analysis (12Z)




0je erﬁ: __' : - -

AWEINPLSSIOFUSEN 20 EAST OOV S (IVISU)VIEld e
mEZRngitl overlap (Christy et.al, Mears et.al, Vinnikov and
Eedy; 2003)

C ‘onrJi “Uncertainties” inherent in historical satellite
ﬁdlosonde data make them unsuitable for detecting
g"term trends (Seidel et.al, 2004)




185459

A5g388889

il iy

F4910

50055




.

AMSU Sounding Chanrels..

AMSU—(AE) =ma [(RN=2544) claar aug [(new oplianblua) okd opiran(redi

1= T ! T T T T ! T T T T T T T
T | S . L. e . oo -. ...... ... : . _, ........... _
E aF-----e--- B e em e = Lecem [ | I, L O, .- ...... T demme = [ T —]
S :
A sl ol -
T . e - . S
i
'n: E_ ..... Boeemesd Teemee :. ...... fomemes : ...... Fesesed Tememes : ...... : -.-.-..: ...... B - - - —
e L S B W
o 1 1 1 | 1 1 1 1 1 1 i 1 1 1

4 5 & T =] x| 10 11 1z 13 14 a 4 5
ZEannal numbar [ralrieval

...............................................................................................

.........................................................................................

.........................................................................................

SidDev obe—akelk)

11 12
iZEannal numbar [ralrieval




International TOV'S Study Conference, 14", 1TSC-14, Beijing, China, 25-31 May 2005.
Madison, W1, University of Wisconsin-Madison, Space Science and Engineering Center,
Cooperative Institute for Meteorological Satellite Studies, 2005.
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