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EarthCube NW 

• During the past two decades, a group of us in 
the Northwest have tried to build a Northwest  
“EarthCube” 

• A testbed system for scientific exploration, 
technology development, education and 
outreach, and public value. 

• First, a brief description of this effort and then 
some thoughts on its implications for the 
current meeting. 
 



UW EarthCube 
• High resolution deterministic forecasts (WRF: 36, 12, 4, 1.3 

km) 
• UW Ensemble System (36-12 km) 
• UW EnKF data assimilation and forecast system (36-12 km) 
• Collection of all regional weather data in real time. 
• Regional quality control and verification. 
• Regional air quality, ocean circulation, hydrology, smoke 

dispersion models drive by WRF in real time. 
• Weather apps (e.g., RainWatch, SnowWatch) 
• Transmission of grids to major users in area 
• Graphics evaluable to all users. 
• Social media interpretation and discussion of model and 

observational data. 

 



http://www.atmos.washington.edu/mm5rt/ 
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On-The-Fly Graphics 



Tens to Hundreds of Thousands of 
Hits Per Day on Web Site 



NorthwestNet 
 
Over 72 
different 
networks 
 
3000-4000 
observations 
per hour over 
WA and OR 







Cyberstructure 



Two Ensemble Systems 

• 9 member 36-12 km ensemble forced by 
major global modeling systems 
– BMA post processing 
– Innovative displays (PROBCAST) 
 

• 60 member EnkF system (Dart, WRF). 36-4 km 
Three-hour cycling, 24 h forecasts 



The UW Mesoscale Ensemble 
Prediction System (UWME) 



UWME 
36 and 12 km 
Grid spacing 
 
 
Precipitation 





PROBCAST:  www.probcast.com 



An Aside 

• Probcast is very popular in lay communityNo 
obvious place to get support to continue this 
work (was supported by DOD MURI).   

• No real grant program to bring probabilistic 
prediction to the public and other users. 

• But decision making agencies still wary of 
probabilistic predictions. 
 
 



UW Psychologist Susan Joslyn has been 
working on the problem of communication 



The Winner 



Regional Data Assimilation and 
Forecasting 



4 km analyses 



Gridded Output Is Provided to 
Regional Users 

• Regional NWS Offices 
• Private Sector firms 
• To drive real time, air quality, ocean models, 

hydrological, wildfire, and other models. 



King-5  TV Futurecasts Driven by 
UW WRF 



WSU Air Quality Modeling 



Managing Field Burning 



U.S. Forest Service 



WSDOT 



Ventilation Index for AQ Agencies 



WeatherApps 



Social Media Outreach:  the Blog 



Daily Hit Rate:  
cliffmass.blogspot.com 



Ensemble General Comments 

• Filling the 4D datacube (or EarthCube?) is only 
half the problem. 
– Getting users to take advantage of probabilistic 

information effectively is the harder problem. 

• Ensembles are not the only way to get 
probabilistic information (e.g., 
analog/reforecasting, MOS) 

• Post-processing is  a huge part of the problem. 



DataCube Directions 

• We have a choice between two options: 
– DataCube Interactive 
– DataCube Grande 



DataCube Interactive 
• Better software for viewing, manipulating, and exploring 

model output and data. 
• More convenient archival of ensemble output 
• Improved data formats, metadata, and data structures. 
• Weather and climatological data access still has 

problems.   Example:  ask a question:   when is the 
windiest time of the year in Denver.  How would you get 
the answer? 

• If DataCube Interactive is the priority, we need a meeting 
focused on it.  Including demonstrations of real world 
analysis/problem solving. Cultural change is needed. 



DataCube Interactive 
• If you create it, they might not use it. Or use it 

effectively. 



DataCube Grande 

• Dealing with serious and long-standing issues 
that are slowing or undermining the 
community’s ability to: 
– Produce high quality probabilistic analyses and 

forecasts. 
– Effectively and efficiently make scientific progress. 



DataCube Grande 
• Probabilistic Prediction Initiative 

– Bring the community together to work effectively 
as a team to foster rapid development of  
ensemble-based probabilistic prediction and to 
more progress on attendant scientific issues. 

– Includes a testbed facility and staff to serve as 
testing and scoreboard center 

– Organizing committee to oversee and prioritize 
efforts 

– Funding will support some Pis working directly on 
initiative goals. 



DataCube Grande  

• Creating a rationally designed observing 
system. 
– OSEs and OSSEs, plus adjoint/ensemble sensitivity 

approaches 
– How do we create an effective observing system 

for the least possible cost? 
– Organizing committee and grant funding to keep 

folks on track and directed. 



DataCube Grande 

• Once started, there would be a good chance 
to secure funding from other (non-NSF 
sources). 



The END 
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