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Research Thrust

• Research program focused 
on disaster metrology, 
including structural 
performance and social 
sciences

• Coordinate research activities 
with NIST EL Groups, 
Disaster Statutory Programs, 
NIST EL Divisions, and other 
NIST Labs

• Coordination with the Center 
of Excellence of Risk-Based 
Community Resilience 
Planning on field studies

• NSF/NIST Disaster Resilience 
Research Grants Program

• Outreach and dissemination

Statutory Thrust

• Evaluate hazard events 
against deployment criteria

• Manage identification, vetting, 
and onboarding of NCSTAC 
members

• Develop agenda, manage 
logistics, and set frequency 
for NCSTAC meetings

• Create annual NCST reports 
to Congress

• Coordinate statutory activities 
across programs related to 
disasters.

• Conduct field studies under 
various authorities

Procedures Thrust

• DFS Standard Operating 
Procedures

• HOT Team membership, 
training, and credentials

• Field and safety protocols
• Human subjects protocols 
• Manage equipment for 

disaster metrology and 
personnel protection

• Data preservation, security, 
and management

• Field tools (NDA’s, 
permissions, survey 
instruments)

• MOUs with other agencies, 
academics, and others

• NIST Disaster Working Group

NIST’s Disaster and Failure Studies Program
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Disasters Scored Oct 2020 – June 2021

Date Event Event Consequence 
Score (max=5.0)

Evacuation & Response 
Score (max=5.0)

12/17/2020 Arecibo Observatory Collapse 3.0 1.0

1/14/2021 Sulawesi Indonesia Earthquake 3.3 4.0

1/25/2021 Fultondale, Alabama Tornado 2.0 1.5

1/27/2021 Tallahassee, Florida Tornado 0.8 0.5

2/17/2021 Texas Winter Storm 3.4 3.0

3/26/2021 Southeastern US Tornado Outbreak 2.7 1.3

*NIST deployed a team

Events Scoring



NWIRP Coordination Plan for Tropical Cyclones

• Plan provides an overview of relevant agency 
activities in the pre and post windstorm space.

• Detailed agency roles and responsibilities for 
information sharing as a function of temporal 
phases

▪ Phase zero (- 2 weeks to zero hour)
▪ Phase 1 (Event Occurrence – Two Weeks)
▪ Phase 2 (Two Weeks – Two Months)
▪ Phase 3 (> Two Months)
▪ Extent of agency activities are dependent 

upon phase relevance
• Data Dissemination 
• Plan Revision Process



NIST SciServer: Collaborative Science Platform
SciServer is a system allowing scientists and researchers across 

multiple domains to host and share their datasets and provide 
query and analysis tools for collaborative work.

s 

NIST-JHU PREP Project

• Project Goal: add computer science 
capacity to NIST disaster statutory 
programs via the NIST’s Professional 
Research Experience Program (PREP)

• NIST Associates: Prof. Alex Szalay, Dr. 
Gerard Lemson, and Dr. Arik Mitschang

• Project Scope: adopt data semantic 
standards and foster interoperability 
between other disaster repositories; 
design a public database that can easily 
be managed by NIST; combine 
traditional data management and 
access services with computing 
resources (e.g., Python and R).

http://www.sciserver.org/
(with permission from Prof. Szalay)

http://www.sciserver.org/


Automated Event Scoring: SciServer example (1/8) 
Implementation of coordinated activities across disaster statutory programs for NCST event scoring:

fully automated workflow to calculate “Event Consequence” score during NWIRP’s phase zero



Automated Event Scoring: SciServer example (2/8) 

Hurricane Michael’s NCST Score Sheet

Implementation of coordinated activities across disaster statutory programs for NCST event scoring:
fully automated Hazard and/or Failure Intensity score during NWIRP’s phase zero



Automated Event Scoring: SciServer example (3/8) 
Implementation of coordinated activities across disaster statutory programs for NCST event scoring:

fully automated Hazard and/or Failure Intensity score during NWIRP’s phase zero

Hurricane Michael’s NCST Score Sheet

World Imagery Map Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, 
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community



Automated Event Scoring: SciServer example (4/8) 

Hurricane Michael’s NCST Score Sheet

Implementation of coordinated activities across disaster statutory programs for NCST event scoring:
fully automated Hazard and/or Failure Intensity score during NWIRP’s phase zero

World Imagery Map Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, 
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community



Automated Event Scoring: SciServer example (5/8) 

Hurricane Michael’s NCST Score Sheet

Implementation of coordinated activities across disaster statutory programs for NCST event scoring:
fully automated Exposed Population score during NWIRP’s phase zero



Automated Event Scoring: SciServer example (6/8) 

Hurricane Michael’s DFS Score Sheet

Implementation of coordinated activities across disaster statutory programs for NCST event scoring:
fully automated Exposed Population score during NWIRP’s phase zero

Map Source: Census Bureau TIGER/Line Shapefiles



Automated Event Scoring: SciServer example (7/8) 

Hurricane Michael’s DFS Score Sheet

Implementation of coordinated activities across disaster statutory programs for NCST event scoring:
fully automated Mortality (CDC’s Social Vulnerability Index used as proxy) score during NWIRP’s phase zero



Automated Event Scoring: SciServer example (8/8) 

Hurricane Michael’s DFS Score Sheet

Implementation of coordinated activities across disaster statutory programs for NCST event scoring:
fully automated Mortality (CDC’s Social Vulnerability used as proxy) score during NWIRP’s phase zero

Map Source: Census Bureau TIGER/Line Shapefiles
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The Challenge: 
• Heterogeneous data with different attributes, 

including:
– Data type
– Data owner/Source
– Level of Sensitivity
– Restrictions on Access
– Restrictions on Use 

Photos and videos

& so much more

Numerical data

Investigation Data Procedures

Geospatial data
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The Solution: 
• Steps to ensure data is findable, such as:

– Organizing data using various platforms for 
collaboration (e.g., Google Drive, Box, 
Zotero)

– Documenting data with metadata 
templates

– Creating README files
– Documenting curation guidelines

• Steps to address data sensitivity, such 
as: 
– Privacy Impact Assessment of data system
– Employ platform features, e.g., Classifying 

data and access permissions in Box
– Guidance on Tagging/Handling Personally 

Identifiable Information (PII) in Collected 
Files17

Investigation Data Procedures
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• Hot Team Membership Decision Process, 
enacted in September 2020

• NIST Emergency Services Office and 
Department of Commerce Office of Security 
supporting DFS in updating credentials and 
badges for Hot Team members

• Safety protocols for field teams
• NIST First Level Hazard Review recognized with a 

NIST Safety Award in FY21
• DFS safety procedures referenced in SDR report, 

Integrating Science and Technology with Disaster 
Response (Science for Disaster Reduction 
Interagency Coordination Group 2021)

• Necessary field equipment (e.g., PPE, 
contactless thermometers) in place for 
upcoming deployments

DFS Procedures

18

Hot Team 
Membership 

Decision 
Process

Updated 
Credentials 
and Badges

Safety 
Protocols

Pandemic 
Equipment



19• Collaboration during hazard event evaluation via Slack

• Sharing disaster metrology instruments and 
protocols

• Interoperability with NIST SciServer

DFS Uses of DesignSafe
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Field Study Timeline

Field Study Area

Hurricane 
Matthew 
Oct 2016

Wave 1 
Nov 2016

Wave 2 Jan 
2018

Hurricane 
Florence 

Sept 2018

Wave 3 
Oct 2018-
Apr 2019

COVID-19 
2020

Wave 4 
Ongoing

North Carolina (above left); Robeson County with 
City of Lumberton in gray  (above right)
Lumberton Study Area (left) 

NIST/CoE Collaborative Field Study in 
Lumberton, North Carolina

NIST Center for Risk-Based Community Resilience Planning
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Standardized Protocols, Instruments, Data Structures for 
Measuring Hazard Impacts and Community Recovery



Measuring Hazard Impacts: Damage
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Figure 4-7. Overall damage state ratings of residential 
housing units.

Figure 4-6. Overall damage state rating of residential housing units. 
[1 mile = 1.61 km]

Source: https://www.nist.gov/publications/lumberton-north-carolina-flood-2016-community-resilience-focused-technical



Key factors influencing days to repair 
completion: 
• Damage
• Race/ethnicity
• Receipt of insurance
• Income $20-50k

Key factors influencing days to re-
occupancy: 
• Damage
• Receipt of NGO funds
• Income $50-100k
• Income $100k+

Measuring Recovery: Repairs

Source: Sutley, E.J., Hamideh, S., Dillard, M.K., Gu, D., Seong, K., van de Lindt, J.W. Integrative 
Modeling of Housing Recovery as a Physical, Economic, and Social Process. at the 13th 
International Conference on Applications of Statistics and Probability in Civil Engineering, 
ICASP13 Seoul, South Korea, May 26-30, 2019.
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Field Study Wave 2 Report Published in FY21

Source: https://www.nist.gov/publications/community-
resilience-focused-technical-investigation-2016-
lumberton-north-carolina-0
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Questions?
Please ‘raise your hand’ using the Blue Jeans 

Participant window and unmute your audio and video

Maria Dillard
Acting Director, Disaster and Failure Studies Program
maria.dillard@nist.gov

Contributors: Regina Avila*, Carmen Martinez*, Shane Crawford*, 
Judith Mitrani-Reiser*, Scott Weaver*, Alex Szalay^, Gerard 
Lemson^, Arik Mitschang^, and NIST Community Resilience Center of 
Excellence

*NIST
^Johns Hopkins University PREP Associates

mailto:maria.dillard@nist.gov

