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What is DesignSafe?
• A web-based research platform that enables transformative research 

to protect human life/reduce damage during natural hazard events

• Foster a cultural shift in natural hazards research towards the 

pervasive use of cyberinfrastructure and the ubiquitous 

publishing/reuse of data

− Provide a platform for data sharing/publishing

− Enable research workflows and access to high performance computing (HPC)

− Deliver cloud-based tools that support the analysis, visualization, and 

integration of diverse data types

DesignSafe Vision
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DesignSafe Data Models

Structured, yet flexible, data models for different types of research



Organizing Data

Experimental Data Model



Published 

Datasets



Data Depot: Enhancements Full Dataset Download

Multi file/folder download



Data MetricsData Diagram

Data Feedback

Data Depot: Enhancements



Data Depot: Amends and Versioning
• Amend Metadata

– Modification to publication metadata 

(e.g., related works, abstract, keywords)

• Versioning (same DOI)
– Correct errors, enhance documentation, 

add data products

– All versions remain available

• Available for project types 

“Other” and “Experimental”, 

“Field Research” coming soon



Make **your** data count!

• Formally publish data sets in stable data repositories

– Include data processing scripts, visualizations, etc. 

• Data needs a permanent, digital location (DOI) not just a URL

– List curated data sets on your CV, just like papers

• Cite data publication in your reference list of your paper using DOI, 

citation language as indicated in DesignSafe

Make your research re-producible and 

your data re-usable



Make **your** data count!



Examples of Citation “Challenges”



DesignSafe Marker Paper

Rathje et al. (2017) Natural Hazards Review,

https://doi.org/10.1061/(ASCE)NH.1527-6996.0000246

Curation Resources

Maria Esteva

Data Curator



Tools & Apps: Simulation

• HPC-enabled simulation codes (Stampede2, Frontera)

• Available through portal, through TAPIS API, or the Command Line

• Easy access to HPC allocation (CPUs, GPUs) through DesignSafe



• Cloud-based tools for data analysis and visualization

• Access to files in Data Depot

• Jupyter as workflow engine

Tools & Apps: Data Analysis and Viz



Jupyter Notebooks
• Electronic notebooks in Python or R

• JupyterHub in DesignSafe

‒ Access to Data Depot files

‒ HPC Jupyter

• Interactive data viewer

• Scripts for data processing, AI / ML

• Publish for use by others

• Accelerates data reuse, adoption of 

approaches into practice
From Scott Brandenberg (UCLA)

Next Generation Liquefaction



Jupyter Use Cases in DesignSafe



NHERI EF 

Data Publishing Experience 

Slides from Prof. Dan Cox

Oregon State University



2016 2017 2018 2019 2020 2021 2022

PRJ-1249

PRJ-1740

PRJ-1709

PRJ-2131

PRJ-1306

PRJ-2168

PRJ-3157

PRJ-2143

PRJ-3213

PRJ-3197

PRJ-3218

(5 months)

(30)

(12)

(30)

(22)

Time from End of Data Collection at EF to Final Data Publication (DOI)
(does not represent all NHERI EF activity) 

❖ On average, it took 
TWO YEARS from 
end of testing to 
data publication

❖ Subsequent researchers 
were uploading data to 
DesignSafe, but they 
weren’t publishing their 
data    

NHERI meeting 
with Tim’s “wall of 

shame” 
spreadsheet

Testing
Completed

Data
Published



2016 2017 2018 2019 2020 2021 2022

PRJ-1249

PRJ-1740

PRJ-1709

PRJ-2131

PRJ-1306

PRJ-2168

PRJ-3157

PRJ-2143

PRJ-3213

PRJ-3197

PRJ-3218

(30)

(12)

(30)

(22)

(44)   [6]

(31)   [1]

(30)   [3]

(29)   [3]

(28)  [4]

(7)  [2]

❖ On average, it took THREE MONTHS 
from PI commitment to data 
publication

Time from End of Data Collection at EF to Final Data Publication (DOI)
(does not represent all NHERI EF activity) 

Solution:   
(1) talk with Maria and DesignSafe Team, and 
(2) talk with project PIs to get commitment

Get PI 
commitments to 
publish their data

(5 months)
Testing

Completed
Data

Published



Long term Solution, Part 1
Re-evaluate our EF workflow 

Researcher’s 
timeline

EF’s 
timeline
wrt to the 
project

Funded Project Phase
Year 1 Year 2 Year 3

Physical 
Modeling 

Phase:

Physical 
Modeling 

Phase:

Another
researcher’s 
timeline



Long term Solution, Part 1
Re-evaluate our EF workflow 

Researcher’s 
timeline

EF’s 
timeline
wrt to the 
project

Funded Project Phase
Year 1 Year 2 Year 3

Physical 
Modeling 

Phase:

Physical 
Modeling 

Phase:

Another
researcher’s 
timeline

❖ Get PI “commitment” for data 
publication

❖ Loop in DesignSafe team
❖ Check in with PI team
❖ Increase awareness of tools 

o Online tutorials
o Check list
o Publish Your Data Events

❖ Give feedback to your EF! 



Key Points

1. Data uploading isn’t data publishing 

2. Data publishing requires 
• User commitment
• EF collaboration/intervention
• DesignSafe team consultation

3. Emphasis on “carrots”
• Connecting data and papers
• Google Dataset Search, Google Scholar

Next up:  Data reuse!



Why should I publish in DesignSafe?
• It’s required (duh…)

• Maintains continuity between graduate students

– Facilitates next student who will utilize data, scripts, etc. 

• Enhanced visibility and impact of my research

– Others can utilize developed approaches, data, etc.

– Particularly relevant for AI/ML models

– Cite your data when you publish a paper utilizing your data

• DesignSafe Dataset Awards (nominations due 1/31/23)



Geotechnical Research Examples
• Liquefaction-induced lateral spreading

− Predict occurrence of lateral spreading 

and displacements

− Machine learning models trained on 

field data from 2011 Christchurch EQ

• Seismic performance of earth slopes

− Surrogate models for slope 

displacement based on finite element 

simulations

− Traditional regression and AI models



Liquefaction: Christchurch, NZ (2011)

Durante and Rathje (2021) 

https://doi.org/10.1177/87552930211004613

Displacement
Severity

Maurer et al. (2014) 

https://doi.org/10.1061/(ASCE)GT.1943-5606.0001117



https://doi.org/10.17603/ds2-3zdj-4937

Published 

Data Depot 

Dataset

https://doi.org/10.17603/ds2-3zdj-4937


Scikit-learn, Keras, 

Tensorflow, PyTorch



Seismic Displacement of Earth Slopes
Surrogate models from 50 slopes x 1,000 earthquake motions

Surrogate models 
• Predict Disp = fxn (𝑘𝑦, 𝑇𝑠, ground shaking)

Cho and Rathje (2022) https://doi.org/10.1016/j.soildyn.2021.107024



https://doi.org/10.17603/ds2-jysn-dt71

Published 

Data Depot 

Dataset

https://doi.org/10.17603/ds2-jysn-dt71


Data Citation Analysis (M. Esteva)

• Gold standard: reuse by others (not the original authors)

− 15 month time frame (Jan 2021-March 2022)

− 46 papers that reused one or more datasets

• In-depth analysis 

− How, when, for what natural hazard data is reused 

• Understand NH community data reuse trends and needs

− Inform new developments, track through time



Reuse: Type of Reuse and NH Type



Data cited in 2021 was published when?

• Long tail of reuse from NEES 

experimental data (8-15 yrs)

− Long-lasting value of 

experimental data

• Reuse is accelerating

− More reuse of recent data (due 

to more data available…change 

in culture…)

− Still takes 2-3 yrs for reuse

• Significant reuse of field 

research data



DesignSafe: We are here for you!

• Interact with us and the community using 

the DesignSafe Slack team

• Attend Curation Office Hours

• Cite data using DOIs in your reference list

• Cite DesignSafe marker paper if you use 

DesignSafe in your research

Please share your feedback, ideas, experiences!

Ellen Rathje e.rathje@mail.utexas.edu

Available to the Global Natural Hazards 

Research Community
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