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The SCEC Committee for the Utilization of Ground Motion Simulations (UGMS) pro-
vides a useful example of a project lifecycle from initial discussion and planning to the 
dissemination of valued datasets. The UGMS committee is comprised of scientists and 
engineers tasked to develop site-specific, risk-targeted Maximum Considered Earth-
quake (MCER) response spectra maps for the Los Angeles region to be included in the 
City building codes. The maps would be based on ground motions computed using 3D 
numerical ground-motion simulations (SCEC CyberShake) and the latest empirical 
ground-motion prediction equations (PEER NGA). 

The Committee had to develop a methodology to parse 100s of terabytes of simulation 
data from CyberShake to generate CyberShake MCER and compare it against MCER 
generated from empirical GMPEs for thousands of sites. The goal of this evaluation of 
the MCER response spectra generated from both sources of data was to (1) verify and 
validate the results, and (2) develop a method that combined the strengths of the simu-
lated and empirical data based on the period of the motion. 

UGMS Committee meetings were held twice a year, and included ground motion mod-
elers, engineering seismologists, structural engineers, software programmers, and 
representatives from the City of Los Angeles planning and development officials. They 
worked together to produce a methodology based on best available science and creat-
ed a defined dataset of site-specific long-period response spectral acceleration infor-
mation within the CyberShake study region. The next task was to make this dataset 
easily accessible to engineers and other researchers interested in site-specific infor-
mation. 

Case Study: UGMS Project

UGMS MCER Data Access on the Web
The UGMS Committee and other stakeholders collaborated with SCEC research pro-
grammers to develop a web-based lookup tool to facilitate the access and use of the 
defined dataset. Querying the massive CyberShake simulation data and performing 
time-intensive calculations for the GMPE-based data could neither be accomplished 
by the user, nor done in a timely fashion. Yet returning results for user-specified site 
parameters quickly was an important requirement for the Committee and stakehold-
ers. Therefore, CyberShake and GMPE Risk Targeted Ground Motion (RTGM) spectra 
and deterministic spectra for the entire CyberShake study area (including the Los An-
geles region) were pre-calculated and loaded onto the web server hosting the tool. 
(Figure 3)

This process reduced the data from 100s of terabytes to a manageable 0.006 tera-
bytes in size. When a user requests data from the web tool by inputting some site-spe-
cific parameters, the server queries this smaller dataset, locates the appropriate pre-
computed data, performs interpolation procedures, calculates the combined 
GMPE-based and CyberShake MCER, and generates plots of the resulting data—in a 
matter of seconds.

Figure 3. Data flow from HPC simulations to end-user illustrating smaller dataset for web 

SCEC’s cyberinfrastructure for project information is based on five principles: it must 
be robust, secure, user-friendly, extensible, and cost-efficient. We support SCEC proj-
ects by adopting and developing software that facilitates research collaborations, data 
management, and dissemination of project information, including results, data, and 
software to the SCEC community, our partners, and wider public (Figure 1).

Data and information are produced throughout the lifespan of a SCEC project. Re-
search groups require a collaborative space to work and share results. Initial analyses 
and discussions require flexibility and speed, and thus SCEC encourages the use of 
familiar, and readily available, platforms for communication and collaboration (e.g. 
Google docs, BlueJeans). Being technology neutral and using familiar tools prevent 
the unnecessary friction of imposing one particular tool or another. For projects that in-
volve software development, we strongly encourage the use of a code repository from 
the very beginning. Many SCEC software projects now use GitHub.com for its many 
collaborative features, ease-of-use to store and track codes, and reasonable cost.

Before SCEC results and related data products are ready for dissemination, we en-
courage the project team to (1) evaluate and summarize the relevant project informa-
tion and products to be released with the audience and users in mind, and (2) test, vali-
date, and document the products for improved understanding and greater utility.

SCEC Cyberinfrastructure for Projects

We have developed a “research portal page” template on SCEC.org to provide a clear, 
concise explanation of project information, including objectives, the project team, ac-
complishments, relevant publications, a list of related workshops and meetings, and 
location for any released data or software (Figure 2). Written with the project’s audi-
ence in mind, it should be the first stop for anyone looking to learn more about a SCEC 
project.

Projects that wish to release a dataset may need a delivery mechanism to increase ac-
cessibility and usability for their intended users. A data access site, such as the tool re-
leased in 2018 by the UGMS Committee to provide site-specific spectral response 
data (Figure 4) is an example of a web-based interface for downloading and visualizing 
data. This site uses the terminology and technical conventions of the intended audi-
ence and provides documentation to frame exactly how the data is meant to be used. 
The close collaboration between scientists, research programmers, and end-users 
were critical to producing this valuable data access site.

Figure 4. Summary Report output from the UGMS MCER Data Access Tool
https://data2.scec.org/ugms-mcerGM-tool_v18.4/

Figure 1. SCEC CyberInfrastructure Diagram
Figure 2. UGMS Research Page on SCEC.org
https://www.scec.org/research/ugms

Extremely large and complex datasets can be generated as a result of scientific re-
search investigations. However, making these datasets easily accessible and usable 
for a wider community remains a challenging goal. The SCEC Committee for the Utili-
zation of Ground Motion Simulations (UGMS) provides a useful case study on how 
such challenges can be overcome when researchers and software programmers col-
laborate to build tools that prioritize the end-user’s needs. The result can be the dis-
semination of curated datasets for use by a broader community who can benefit from 
access to such peer-reviewed data for varied purposes, rather than only the research-
ers working on the project.

In 2013, the SCEC UGMS Committee was tasked to develop long-period response 
spectral acceleration maps for inclusion in revisions of the Los Angeles City building 
codes. The maps would be based on ground motions computed using 3D numerical 
ground-motion simulations (SCEC CyberShake) and latest empirical ground-motion 
prediction equations (PEER NGA). The Committee identified the need for a 
web-based data access tool to allow engineers to obtain site-specific data without the 
need to engage with esoteric software or to interact directly with extremely large data-
sets. The Committee worked with end-users and research programmers (1) to estab-
lish a methodology for developing response spectral acceleration maps that integrates 
numerical and empirical methods, (2) to determine target sites and datasets, (3) to per-
form post-processing calculations and analyses, and (4) to define what data would be 
outputted and how it should be displayed. Clearly defined data formats and input/out-
put parameters ensured data delivered through the software was valuable to the engi-
neers using the datasets. The data access tool was released in 2018 and is available 
through https://www.scec.org/research/ugms (Figure 2).

The lessons learned from developing the SCEC UGMS data access tool can be ap-
plied to support research data dissemination for other SCEC projects. The close col-
laboration between scientists, research programmers, and end-users are critical to the 
software project success. When large datasets are well curated, and the use cases 
clearly defined, software can be better developed to support a broader community 
access to research data and information.
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