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NSF’s “Engineering Virtual Organizations”

NSF providing seed funding to create 10 virtual organizations
Small amount over 2 years
Intended outcomes

• Virtual organization with national participation
• Prototype showing how cyberinfrastructure can enable collaborative 

research and education
• Plan for full-blown cyberinfrastructure

Some will proceed to next step – acquiring funding for 
developing full cyberinfrastructure

ARSC is part of one award
Inundation Science & Engineering Cooperative (ISEC)
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Beyond Tsunamis

Inundation accounts for $billions in damage each year
Tsunamis
Hurricanes
Storm waves and surges

Mitigation and preparedness are limited by our incomplete 
understanding of

Surge over-crests levee under Paris Road Bridge during Hurricane Katrina

The phenomena
Impact on landforms
Impact on structures, 
lifelines, and other 
objects

Dam failures
Levee breaches

Complex, Multiscale Models

Inundation is complex
Multi-phase (water, air, solid) interactions
Occurs in 3-D real-world domain where 
some fundamentals (e.g., turbulence) 
remain unsolved

Inundation is multiscale
Length scale of hurricanes, tsunamis, & 
floods is on the order of tens to hundreds 
of kilometers
Effects of levee breaches, scour holes, 
structural damage, etc., must be 
described at scales of a few meters or 
less

Animation of underwater mudslide generating a wave 
[M. Aoki, E. Suleimani, U Alaska Fairbanks/ARSC]
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Inundation Science & Engineering

Goal
Create the diverse – and distributed – community needed to  
develop comprehensive models of inundation

Requires integration of research in
• Inundation effects on soil and landforms
• Inundation effects on structures and vegetation
• Generation of waves and rapid flows
• Complex wave behavior

Interdisciplinary team
• Pancake and Williams
• Lynett (Texas A&M)
• Dalrymple (Johns 

Hopkins)
• Yeh (Oregon State)

Failure of Teton Dam, 1976

What Cyberinfrastructure Can Do for ISEC

1. Create user-friendly virtual workspace for collaborative 
projects

2. Facilitate combining focused, single-scale models into multi-
scale models

3. Motivate community-wide discussion, analysis, and directed 
improvement of the models 

4. Expedite inclusion of new research findings into education
5. Broaden context within which researchers & students think 

about extreme events 
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How ISEC Is Organized

Extended Community

consumers of selected/reviewed models/data/commentary/analysis
contributors of additional educational/tech transfer materials

Primary Community

primary contributors of models/data/commentary/analysis
primary consumers of same

participants in user-centered design
primary discussants

Core Group

primary drivers of effort
responsibility/accountability

Changing the Way Research Is Done

Our concept:
Evolve/expand results of individual research projects by 
coalescing them with outcomes from other groups

How we’ll achieve it:
Provide an environment that helps researchers

• Identify mutual interests
• Find appropriate collaborators
• Deal with mechanics of collaborating with people from remote 

institutions
• Get access to needed resources – data, models, tools, special 

expertise
• Share and discuss results
• Interface component models into larger, shared aggregates
• Share and preserve research artifacts (data, models, tools, 

analyses, results)
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Changing the Way Education is Done

• Deal with the mechanics 
of collaborating with 
people from remote 
institutions

• Each working group will 
also identify components 
and themes for 
undergraduate & 
graduate education

Our concept:
Develop and share models/tools/data for use in the classroom

How we’ll achieve it:
Provide an environment that helps educators

• “Harvest” elements that can add realism to the classroom experience
• Integrate and disseminate the components as learning modules

Prototype – Interrelated Portals

Research 
Portal

Research 
Portal

Education 
Portal

Education 
PortalClearing-

houses
Clearing-
houses

Data 
Portal
Data 
Portal

MethodsMethods

Evolving 
Models

Evolving 
Models

Support for 
collaborative 

projects

Support for 
collaborative
education

Support for 
matchmaking, 
governance, 

working groups

Support for 
model execution 
& collaborative 
improvement

Support for 
shared data

Visualiza-
tion Tools

Visualiza-
tion Tools

Community 
Models

Community 
Models

Numerical
Results

Numerical
Results

ContactsContacts

Experimen-
tal Labs

Experimen-
tal Labs

Other
Data

Other
Data

Shared
Analyses

Shared
Analyses

Geospatial
Data

Geospatial
Data

Derived
Materials

Derived
Materials

Teaching 
Exchange

Teaching 
Exchange

Restricted access (active participants)

Open to all authenticated members

Some portions open; others restricted

Experimen-
tal Results

Experimen-
tal Results

Models 
Portal

Models 
Portal

Contributed 
Models

Contributed 
Models

Numerical
Benchmarks

Numerical
Benchmarks

Working
Groups

Working
Groups WorkshopsWorkshops

Computa-
tion Portal
Computa-
tion Portal

Support for 
sharing models
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Now Starting Month 5

Clearinghouses

Models

Models Portal:  Homepage

All pages are 
generated 
automatically 
from 
metadatabase

System uses 
open source 
components 
(Pylons 
framework, 
PostgresQL, 
phpBB, mako, 
mapServer, 
etc.)
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Models Portal:  Description

Models Portal:  FAQs
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Models Portal:  Downloads

Clearinghouse for Experimental Labs


