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UrbaNet Discussion

AWS Partnership
Phase 1: 10 City Development
Site Qualification Process
Documentation
Assessment

ARL Research Programs
Data assimilation
Forecast Nudging: MOS
Testbeds
Data qualification
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UrbaNet Program
AWS Partnership 
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AWS Deployment

Status February, 2007
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AWS Metadata/Qualification web site:
http://www.aws.com/urbanet/Status.asp

AWS Site Qualification
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AWS Site Qualification
MetaData
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User’s Guide rev. 2
User’s Guide rev. 3 (02/2007)
Appendix A – Installation, Operations, and Maintenance
Appendix B – Quick Installation Guide and Tools Required
Appendix C – Metadata Collection Form
Appendix D – UrbaNet Site Evaluation Form
QA/QC rev. 1 (11/2006)
QA/QC rev. 2 (1/2007)

AWS Measurement

Network Documentation
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Wind Speed threshold 2.2 mph

Wind Direction threshold 3.8 mph

ARL Research

Evaluating 
Measurement 
Technologies
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NOAA/ARL Research Programs
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Try to improve dispersion forecasting for 
Washington, D.C. by:

– Using AWS (“WeatherBug”) data 
as available in MADIS to 
determine if value can be added in 
the short-term forecast process

– Using MM5 to assimilate mesonet 
observations in pre-forecast 
dynamic initialization period

– Providing MM5 forecast fields to 
HYSPLIT 
for trajectory analysis

• 4-km horizontal grid
• Over 350 AWS sites
• 8 ARL DCNet sites

ARL Research

Data Assimilation



13

All 12 UTC initializations
converge shortly after 
forecast start, regardless 
of DI strategy or network 
of surface observations.

Changing PBL scheme 
makes bigger difference.

ARL Research 
Impact of Nudging
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Sensitivities for one case study suggest:
– Obs nudging toward surface observations only (i.e., wind) for dynamic initialization (DI) 

does not impact the forecast significantly
– Small gains in skill are shown during DI in wind speed, but very little change in wind 

direction
– Using dense surface mesonet observations for DI made no discernable difference 

compared with using standard NWS observations.  Although changes are seen in wind 
speed during DI, the following had virtually no impact on forecast:

• Using all ~325 active mesonet observations as is
• Limiting mesonet observations to one per cell
• Superobbing mesonet within each cell
• Superobbing mesonet in 2x2-cell clusters
• Using only (up to 16) NWS observations
• Observation nudging radius of influence (24, 48 km)
• Observation nudging strength (0, 4x10-4, 8x10-4, 1.2x10-3 s-1)

These conclusion come as no surprise!

ARL Research 
Impact of Nudging
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“Model Output Statistics” (MOS)

• Dynamic model's uncertainties implicitly included in estimated error

• Generally higher forecast scores

• Thirty-year history in weather forecasting

• Tied to specific dynamic-model version

• Shorter history from which to form equations

Current experience favors MOS except for “rare” events

iikkiii xxxy εβββ +⋅⋅⋅++= 2211

εβ += Xy
or

ARL Research 

Nowcast 
nudging: MOS
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• Current UrbaNet Sites

• Potential Military Sites 
• Potential AWS Collocation 

Sites 
• Potential Tall Tower Site

DC001 NOAA Hoover Bldg DC009 Navy Annex
DC003 National Acad Science DC011 Naval Research Lab
DC004 NOAA Silver Spring DC012 DC EMA 2
DC005 National Arboretum DC013 RFK Stadium
DC006 DOE Forrestal DC014 Ft. A. P. Hill
DC008 DC EMA

ARL Research
NCR Testbed
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DC Network
NOAA 

Silver Spring
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AWS/ARL
Monitoring
Stations

ARL 
Research

NCR 
Testbed
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Proposed
Las Vegas 

Testbed

ARL 
Research
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At a 95% confidence level, an autocorrelation analysis indicates persistence is a 
valid forecast for 2-3 hours.
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UrbaNet (AWS+ARL)
Applications
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Levels

ARL Research:
Transition to neighborhood scales
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ARL Research:
Transition to neighborhood scales
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2007-04-2314:15:00
Reporting Date: Download this data as CSV file

Grouping Total 
Obs

WS<= 
2.2 
MPH

WS<= 
3.8 
MPH

ST>= 
40

ST>=40.8 & 
WS>=6.0 TRate > 3 TRate > 5

WS > 
20 
MPH

WS > 
30 
MPH

Urbanet all 4378 763 1596 414 36 1534 539 6 0

Urbanet 
Qualified 723 87 260 75 6 246 63 2 0

Washington 78 15 54 13 0 70 22 0 0
Las Vegas 73 21 32 5 0 0 0 0 0

http://database.atdd.noaa.gov/aws/WindObs.php?UserDate=2007-04-23%2014:15:00&DownLoad=Y
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R-square = 0.386   # pts = 531   
y = 0.369 + 0.259x
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