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Basic question

What is the spatial
representiveness of GRUAN's
balloon-borne observations?



7 Goal: Optimizing GRUAN for...

Error Characterization with Co-located Instruments: How
far apart can measurement systems be and yet be
considered effectively to sample the same atmospheric
column?

Enhanced Observations via Distributed Network Sites:
How far apart can GRUAN sub-sites be and still be
considered a single GRUAN site?

Anchoring Satellite Observations: How close must a
satellite overpass be to a GRUAN site for the GRUAN
observation to be useful for calibrating a satellite
observation?

Reference Radiosonde Retrieval: How far from the GRUAN
station is a reference radiosonde likely to drift before falling
back to ground?



Approach

Balloon drift (horizontal displacement) from operational
radiosonde stations

Expect patterns based on climatological wind fields
Climatology for 2007-2009

Drift=f{height, season, station location, latitude)
Local (single station) results:

e Balloon position map plots
e Histograms of drift distance
Global or regional results:

e Contour plot maps of drift distance
e Zonal averages of station drift distance statistics
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Example of Local Results

*Balloon Position
*Sterling, Virginia
*Summer (JJA)



Radiosonde Balloon Locations at 925 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009
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Radiosonde Balloon Locations at 850 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009
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Radiosonde Balloon Locations at 700 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Summer (JJA)
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Radiosonde Balloon Locations at 500 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Summer (JJA)
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Radiosonde Balloon Locations at 300 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Summer (JJA)

o Pittsburgh

o Philadelphia M»»J ersey

T i g

[Ty
District otew®«% .‘"

est Virginia

O Richmond
Virginia

© 2009 Europa chhnolognca W d
Image PA Department of Conservation and Nalural Resourcos PAMA
02009 Tele Atlas® 520 _
< 2009 Goagle L

{ ™ )
lon -77.303386 elev 106 m

nnaQ’lOOSIC

lat  38.844442

Eye alt 503.83 km



@ = Summer (JJA)

Radiosonde Balloon Locations at 200 mb
26 June 2007 to 13 June 2009
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Radiosonde Balloon Locations at 100 mb
26 June 2007 to 13 June 2009
@ = Summer (JJA)

GRUAN site: Beltsville, Maryland, USA Radiosonde 72403
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Radiosonde Balloon Locations at 50 mb
26 June 2007 to 13 June 2009
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Radiosonde Balloon Locations at 30 mb
26 June 2007 to 13 June 2009
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Radiosonde Balloon Locations at 20 mb
26 June 2007 to 13 June 2009
@ = Summer (JJA)
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Example of Local Results

*Balloon Position
*Sterling, Virginia
*Winter (DJF)



Radiosonde Balloon Locations at 925 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Radiosonde Balloon Locations at 850 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Radiosonde Balloon Locations at 700 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Radiosonde Balloon Locations at 500 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009

A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Radiosonde Balloon Locations at 300 mb
26 June 2007 to 13 June 2009
@ = Winter (DJF)

GRUAN site: Beltsville, Maryland, USA Radiosonde 72403
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Radiosonde Balloon Locations at 200 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009
A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Radiosonde Balloon Locations at 100 mb
26 June 2007 to 13 June 2009
@ = Winter (DJF)

Radiosonde 72403

GRUAN site: Beltsville, Maryland, USA
[0 = Radiosonde Station

A = GRUAN Site

New Jersey

o Pittsburgh
o Philadelphia

# 1

S o

TRy
| 2

Niacy. &

TOwe

-

|| b
District of Columh:i(ﬁwas’” YT

est Virginia

nnaQ’lOOSIC

503.83 km

O Richmond

Virginia
© 2009 Europa chhnolognca e
Image PA Department of Conservation and Natural R Rcsourcos PAMAP U
b \’ e | 74
W
Eyve alt

2009 Tele Atlas™ 52,
Wy

< 2009 Google
lon -77.303386 elev 106 m

lat  38.844442




Radiosonde Balloon Locations at 50 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009
A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Radiosonde Balloon Locations at 30 mb
Radiosonde 72403
0 = Radiosonde Station

26 June 2007 to 13 June 2009
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Radiosonde Balloon Locations at 20 mb
GRUAN site: Beltsville, Maryland, USA Radiosonde 72403 26 June 2007 to 13 June 2009
A = GRUAN Site O = Radiosonde Station @ = Winter (DJF)
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Example of Local Results

*Sterling, Virginia

eSummer/Winter Comparison



26 June 2007 to 13 June 2009
@ = Summer (JJA)

Radiosonde Balloon Locations at 500 mb
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26 June 2007 to 13 June 2009
@ = Summer (JJA)

Radiosonde Balloon Locations at 100 mb
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850 hPa Drift at GRUAN Candidate Stations
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Level: Final 75th Drift Distance Summer (JJA)
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Pressure Level Drift Statistics
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Summary

Balloon drift statistics quantify spatial sampling for in situ
GRUAN observations

e Probability distribution functions
e Percentile values

Data available for all GRUAN candidate sites, and for global
radiosonde network

e Seasonal patterns

e Vertical variations

e Wind-direction dependence
]ava—b)ased “Drift Plotter” program available (see Tony
Reale

Journal article in progress






