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DesignSafe-ci Vision
• A CI that is an integral and dynamic part of research 

discovery
• Cloud-based tools that support the analysis, 

visualization, and integration of diverse data types
− Key to unlocking the power of “big data”

• Support end-to-end research workflows and the full 
research lifecycle

• Enhance, amplify, and link the capabilities of the other 
NHERI components
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DesignSafe Components

• Web Portal
• Data Depot
• Discovery Workspace
• Reconnaissance

Integration Portal
• Developer’s Portal
• Learning Center
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ADCIRC 
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• Developed from the early 1990’s led by Rick Luettich and 

Joannes Westerink, now led by ADCIRC Users Group

• Simulates free surface circulation and transport in 

coastal environments.  

• Solves the depth-averaged shallow water equations

• Commonly used for hurricane storm surge modeling. 

• Finite element based code.  Uses unstructured triangular 

meshes.  

• Typical applications require several large input files, 

usually generated using SMS.  

• PADCIRC= parallel ADCIRC.  Runs on multicore 

computers.  



ADCIRC+SWAN 
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• Simulates free surface circulation and transport and 
spectrally averaged short waves.   

• Solves the depth-averaged shallow water equations 
+ wave action balance equation

• Commonly used for hurricane storm surge modeling 
where waves are an important component.  

• Waves are modeled using SWAN-Simulating Waves 
Nearshore.  Developed at TU Delft.  

• SWAN runs on the same mesh as ADCIRC.  
• PADCSWAN= parallel ADCIRC+SWAN



ADCIRC+SWAN Documentation 
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Available at www.adcirc.org

There are also ADCIRC Boot Camps every spring held 
at different locations.  Contact Jason Fleming at 
jason.fleming@seahorsecoastal.com

There are different versions of ADCIRC, released every 
year or so.  As stable versions are released, we will 
continue to update them in DesignSafe.  

http://www.adcirc.org/
mailto:jason.fleming@seahorsecoastal.com


ADCIRC suite of simulators
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Simulates free surface circulation and transport. 
Commonly used for hurricane storm surge modeling. 

Available Simulators:
1. ADCIRC-V51
2. ADCIRC-V52
3. PADCIRC      (LS5)
4. PADCIRC      (SP2)
5. PADCSWAN (LS5)
6. PADCSWAN (SP2)



Input Directory that contains all 
necessary input files.

Type in “Fort.14” for mesh file.

Maximum job runtime.

Number of requested nodes.
64 cores per node (Stampede 2)
20 cores per node (LoneStar 5)

DesignSafe Sample job 
submission form: PADCIRC



DesignSafe Sample job 
submission form: PADCSWAN

Input Directory that contains all 
necessary input files.

Type in “Fort.14” for mesh file.

Maximum job runtime.

Number of requested nodes.
64 cores per node (Stampede 2)
20 cores per node (LoneStar 5)



Input Directory files for 
PADCIRC

Input Directory files for 
PADCSWAN



Archive output location



A Practical Problem…
…with a Cyberinfrastructure Solution

• Compute storm surge water levels with ADCIRC
• Import results into a GIS along with elevation and 

property data
• Identify addresses that are inundated by simulated water 

levels
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What addresses will be inundated on 
Galveston Island by storm surge from 

the impending hurricane?



Workflow Process in DesignSafe
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Kalpana

15

Python script that converts NetCDF formatted ADCIRC 
outputs  (e.g. maximum water levels) to polyline/polygon 
vector formats for GIS 



Quantum GIS
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Free and open source 
GIS that can be used to 
create, edit, visualize, 
analyze, and publish 
geospatial information.
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Galveston, TX

N

Storm 36
• Storm 36 is a synthetic storm for 

FEMA flood insurance study. 
• Resulting storm surge floods the 

entire island, with the seawall 
overtopped and flooding from 
the backside.
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Galveston, TX

N

Hurricane Ike
• Hurricane Ike was a powerful 

storm that occurred in 
September 2008.

• The water heights at the 
Galveston area are smaller than 
Storm 36.



Digital Elevation Model (DEM) 
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10-m resolution DEM 
from USGS National 
Elevation Dataset 
(NED) program

Legend
DEM - Meters

N
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Hurricane Ike : 
Low Storm case

Storm 36 : 
High Storm case



Did my house flood??
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Storm 36 NHurricane Ike



Address List Output
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• The address of flooded houses are reported in a CSV file 
for later response and recovery.

• Here is a part of the list for addresses for homes that are 
flooded under Storm 36 and not flooded under 
Hurricane Ike.



CLI Job submission 
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• If the resources through DesignSafe Workspace is not 
sufficient:
− Request an allocation on Stampede2
− Login directly to Stampede2 to run simulations
− Documentation for requesting such an allocation:
− https://www.designsafe-ci.org/rw/user-guides/allocations-policy/

https://www.designsafe-ci.org/rw/user-guides/allocations-policy/

