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DISASTER DATA-TO-KNOWLEDGE LIFE CYCLE
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VISION: StEER builds societal resilience by 
generating new knowledge on the performance of the 
built environment through impactful post-disaster 
reconnaissance disseminated to affected communities.

MISSION: StEER deepens the structural natural hazards 
engineering (NHE) community’s capacity for reliable 
post-event reconnaissance through:

CAPACITY
promoting 
community-driven 
standards, best 
practices, and 
training for field 
reconnaissance

COORDINATION
coordinating early, 
efficient and 
impactful event 
responses

COLLABORATION
broadly engaging 
communities of 
research, practice 
and policy to 
accelerate learning 
from disasters

VISION & MISSION



StEER: Building Resilience through Reconnaissance 6

OUR 
COMMUNITY

StEER broadly serves any and all stakeholders invested in 
or affected by the performance of buildings and other 
infrastructure, including academia, public and private 
sectors, government, non-profit, and public-at-large. 

TARGETED
HAZARDS

StEER focuses on natural hazards causing structural damage 
to the built environment, including:

OUR COMMUNITY & HAZARD PROFILE

APPROACH
● Collect and curate high-quality perishable evidence of the damage to 

built environment
● Enables others to use data to conduct research, including RAPIDs 

Storm Surge 
and TsunamiHurricanes        Tornadoes      Earthquakes
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Earthquake 
Reconnaissance 

Community

Mosalam

Robertson

Prevatt

Coastal 
Reconnaissance 
Community

Wind 
Reconnaissance 
Community

Data Service 
Providers & 

Data Librarians
Roueche

External & 
Internal 
Governance 

Kijewski-Correa

GOVERNANCE STRUCTURE
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StEER MEMBERSHIP STRUCTURE

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4

No prior field 
experience or 
substantive participation 
on Virtual Assessment 
Structural Teams  

No prior field 
experience, but 
substantive participation 
on Virtual Assessment 
Structural Teams 

Some prior field 
experience 

Significant prior field 
experience 

VAST only VAST 
FAST Trainee

VAST
FAST member
Working Groups

VAST
FAST Lead
Working Groups
Steering Committee
Host Regional Node

Formal training or experience as structural engineer or allied field 
of natural hazard engineering

Data or computer scientists

VAST: VIRTUAL 
ASSESSMENT STRUCTURAL 
TEAM

FAST: FIELD ASSESSMENT 
STRUCTURAL TEAM

DATA ENRICHMENT AND 
INTEGRATION WORKING 
GROUP
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RESPONSE LEVELS

Major hazard event with little potential to 
generate new knowledge

● No VAST or FAST
● Event Briefing

Major hazard event with potential to 
generate new knowledge

● Activate VAST
● Preliminary Virtual Reconnaissance Report 

(PVRR)

Major hazard event with ability to generate 
new knowledge

● Continue with VAST, Activate FAST
● Early Access Reconnaissance Report (EARR)
● Curated dataset

Active monitoring by StEER leadership

Outreach by community 

Communications through CONVERGE
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VAST+FAST:
DE/QC & Data Curation

FAST: Deploys
VAST: Rapid Screen Data

10

VAST 1. Collect public information for PVRR
2. Author EARR

Data Librarians Lead Data Enrichment and Quality Control (DE/QC) 
process & author Data Report

FAST ● Deploys for targeted sampling rapidly after event
● Daily Summaries inform the EARR
● Supports DE/QC process and report preparation

StEER PRODUCTS & TYPICAL RESPONSE TIMELINE

VAST: Compile
Preliminary Data

~2-3 days
PVRR 
Released

~2 days post-FAST
EARR
Released

~30 days
Dataset
Curated

~24 hrs
Event Briefing 
Released*

EVENT
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2017 2018 2019 2020

EARTHQUAKE TORNADO HURRICANE TSUNAMI

11

CHRONOLOGY & GEOGRAPHIC COVERAGE

EVENT RESPONSE & COMMUNITY BUILDING

EAGER

PILOT

OPS PLAN

OPS
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Swift deployment with 
pre-approved funding

Centralized event 
coordination with 
targeted sampling 
strategies

Network of regional 
nodes with access 
points

Tiered membership 
and capacity building 
initiatives

Real-time collaboration 
and coordination, 
shared assets

Data standards, 
handbooks, templates, 
training resources

Streamlined data 
collection, reporting,  
curation workflows 

Coordinated virtual 
reconnaissance 
support

IMPACTFUL.
Real-time open data 
sharing in Fulcrum

Expansive datasets with 
rigorous quality control 
and data enrichment 

Robust dissemination 
and long-term curation 
promoting re-use, 
collaboration 

Consistency through 
community-wide 
standards

EARLY. EFFICIENT. 

BENEFITS OF STEER APPROACH
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ORIGINS
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Hurricane Andrew 1992 - Miami, FL
Hurricane Hugo 1989 - Montserrat and Charleston, SC
Hurricane GIlbert 1988 - Jamaica

▪ Profoundly affected housing stock of these communities
▪ The housing stock consists of non-engineered structures

14

My research mission - why study hurricanes?



Tornadoes in 2011 - a similar problem
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A second mission - why study tornadoes?

Tri-State Tornado of 1925

Deadliest US tornado with
695 fatalities in MO, IL, IN

Extensive destruction of houses 
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93 Case Studies of Lubbock Tornado

22
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Recommendations from the Lubbock Tornado

23
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Geolocation turns photos into data points
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Damage Survey available online within 3 months
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The deafening silence of disasters
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Haiti (Matthew 2016) - Health facility unscathed
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WORKFLOWS
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VAST AND FAST IN StEER EVENT RESPONSE WORKFLOW

PRE-DEPLOYMENT
DURING 

DEPLOYMENT
IMMEDIATE 

POST-DEPLOYMENT
LONG-TERM 

POST-DEPLOYMENT

VAST formed, VAST 
Lead appointed

VAST reviews Fulcrum entries 
submitted by FAST

VAST leads Data 
Enrichment/Quality Control 
Process

VAST leads Data 
Enrichment/Quality 
Control Process

VAST seeks information 
on event, collaborates 
on Slack

VAST reviews Daily 
Summary from FAST

VAST publishes EARR Publish Data Report 
and curate final data set 
in DesignSafe

Author and publish 
PVRR

VAST initiates EARR VAST interacts with FAST on 
Slack to initiate DATA Report

Prepare supplies, StEER 
Apps, templates and 
other resources for field

Disseminate preliminary 
observations and media to 
raise awareness of StEER 
response

Possibly secure additional 
RAPID funding for research 
inspired by FAST observations

Co-author journal 
papers(s) and pursue 
long-term funding 
opportunities

FAST secures 
reservations and 
coordinates logistics on 
dedicated Slack channel

Collect data using targeted 
sampling strategy; 
synchronize Fulcrum entries 
and backup/transfer data daily

Ensure all data collected 
outside Fulcrum is transferred to 
DesignSafe and that all Fulcrum 
data has synchronized

Assist with Data Report 
and final curation in 
DesignSafe

FAST formed, FAST 
Lead appointed

Prepare Daily Summary and 
share with VAST

Assist with EARR
Complete Google Form with 
expenses

Possibly present findings 
at conferences

VA
ST

 T
A

SK
S

FA
ST

 T
A

SK
S

JO
IN

T 
TA

SK
S
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PRE-DEPLOYMENT TARGET SELECTION

● Satellite imagery, social media used to identify points 
of interest (successes and failures)

● Representative samples chosen across a diversity 
of structure typologies

● Typologies matched with expertise of FAST members where possible
● Pre-selected targets are recommendations - not absolute

Targets synced 
to Fulcrum for 
offline access 

by FAST
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TYPICAL ASSESSMENT TECHNOLOGIES

Door-to-Door (D2D) Damage 
Assessments using Mobile Apps

Unmanned Aerial Surveys

Applied StreetView and 360 imaging 
technologies

Terrestrial Scanning Technologies
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TYPICAL DATA COLLECTION STRATEGY

Overlapping data collection technologies ensure D2D teams can sample efficiently in the field while 
still capturing the context and broad damage patterns
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LEVERAGING MOBILE APPS IN DISASTER RECONNAISSANCE

Upper story soffits gone

Garage door gone

Siding failure on right and left wall

Right wall window damaged

Standardized Data Fields

Building Attributes

Structural Attributes

Walls and Foundation

Fenestration

Roof Structure

Surge-induced Damage

Wind-induced Damage

Investigation Notes

P
ho

to
gr

ap
hs

A
ud

io
Fr

ee
-fo

rm
 T

ex
t

Multiple data types contained within a single, 
geolocated record that is easily exportable to common 

formats: Excel, ESRI Shapefile, GeoJSON, etc
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REAL-TIME DATA SHARING THROUGH FULCRUM COMMUNITY
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Name and Description Availability

StEER Building - US (Windstorm)
D2D assessment form for coastal and inland buildings affected by 
severe windstorms such as hurricanes and tornadoes.

In-use

StEER Non-Building (Windstorm)
General assessment form for non-building structures - such as towers, 
bridges, and dams - affected by severe windstorms.

In-use

StEER Earthquake Rapid Evaluation Form
D2D assessment form loosely based on the ATC-20 Rapid Evaluation 
Safety Assessment form, modified to include basic capabilities for 
non-building structures to be assessed.

Available

StEER Earthquake Detailed Evaluation Form
Detailed D2D assessment form for buildings and possibly 
non-buildings, responsively developed to meet the needs of the 
structural earthquake engineering community.

Coming soon

StEER Tsunami
Assessment form for documenting performance of buildings and other 
structures impacted by tsunami-induced hazards

Coming soon

44

CURRENT StEER APP LIBRARY

https://web.fulcrumapp.com/apps/a9b1b23f-2873-4636-bb28-a15c2338f82b
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% Structural Roof Damage

% Wall Sheathing Failure

% Wall cladding failure

Structural Load Path Fenestration Protection

45

Other Attributes:

•Year Built
•Occupancy Category
•Footprint Area
•Roof Slope
•Roof Cover Material
•etc

First Floor Elevation

PARTITIONING DATA COLLECTION RESPONSIBILITIES
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% Structural Roof Damage

% Wall Sheathing Failure

% Wall cladding failure

Structural Load Path Fenestration Protection
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Other Attributes:

•Year Built
•Occupancy Category
•Footprint Area
•Roof Slope
•Roof Cover Material
•etc

First Floor Elevation

PARTITIONING DATA COLLECTION RESPONSIBILITIES

FAST

VAST
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SUPPLEMENTAL DATA SOURCES FOR DE/QC
Fulcrum County Records SfM Models / Point Clouds

Aerial Imagery Pictometry Streetview Panoramas
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VAST

FAST

FAST/VAST

FAST/VAST

FAST/VAST

VAST
FAST/VAST

DATA ENRICHMENT AND QUALITY CONTROL

After all data is 
collected, VAST perform 

a rigorous Quality 
Control process on all 

data to ensure 
consistency, accuracy, 
and validity of the data.

Field Priority data is captured by FAST on-site. Remaining data is collected by the VAST using 
the FAST data (all contained within the Fulcrum record) and any available supplemental data.

Data Enrichment and Quality Control (DEQC) process is an excellent training opportunity for 
StEER Level 1 and 2 members and students.
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Stage Purpose Target Timeframe

1 Verify the location of the record. 1 week after FAST 
deployment completes

2 Validate or fill out the minimum fields that can be considered a complete 
record in accordance with the StEER data standards. 

1-3 weeks after FAST 
deployment completes

3 Verify, update, or add missing information in the records for parameters 
that should be available through photographs, or supplementary data 
sources for the majority of records, e.g., damage ratios, building attributes.

3-6 weeks after completion 
of DE/QC Stage 1

4 Verify, update or add information that was not captured in the field and may 
not be available or applicable for all buildings. Typically these fields are 
noted as Field Priorities, and can generally be evaluated more readily in 
damaged buildings than undamaged buildings. Trained investigators are 
often needed to identify these fields in undamaged buildings while on-site. 

3-6 weeks after completion 
of Stage 1 

5 Final QC validation and checks in preparation for curation on DesignSafe. 
Check for blank fields, inconsistencies (e.g., Gulf vs GULF County), etc.

6-7 weeks after completion 
of Stage 1

DATA ENRICHMENT AND QUALITY CONTROL

The goal of the DE/QC process is to curate and publish complete, accurate and 
standardized reconnaissance datasets in a timely manner for use by the broader 

structural engineering community. 
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StEER RECONNAISSANCE STRATEGY

50

Depth of 
Assessments

Breadth of 
Assessments

Area under Curve = 
Person Hours of 

Field Work Required
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Swift deployment with 
pre-approved funding

Centralized event 
coordination with 
targeted sampling 
strategies

Network of regional 
nodes with access 
points

Tiered membership 
and capacity building 
initiatives

Real-time collaboration 
and coordination, 
shared assets

Data standards, 
handbooks, templates, 
training resources

Streamlined data 
collection, reporting,  
curation workflows 

Coordinated virtual 
reconnaissance 
support

IMPACTFUL.
Real-time open data 
sharing in Fulcrum

Expansive datasets with 
rigorous quality control 
and data enrichment 

Robust dissemination 
and long-term curation 
promoting re-use, 
collaboration 

Consistency through 
community-wide 
standards

EARLY. EFFICIENT. 

BENEFITS OF STEER APPROACH
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● StEER is funded by the US NSF (Award No. CMMI 18-41667)
Any opinions, findings, and conclusions or recommendations 
expressed are those of the author(s) and do not necessarily 
reflect the views of the National Science Foundation

● CONVERGE node and wider Extreme Events consortium:
○ Geotechnical Extreme Events Reconnaissance (GEER)  
○ Nearshore Extreme Event Reconnaissance (NEER) 
○ Interdisciplinary Science and Engineering Extreme Events 

Research (ISEEER)
○ Operations and Systems Engineering Extreme Events 

Research (OSEER)
○ Social Science Extreme Events Research (SSEER)
○ NHERI RAPID equipment facility
○ NHERI DesignSafe CI
○ NHERI Network Coordination Office (NCO)

● Fulcrum Community 
● Our members and their institutions

ACKNOWLEDGEMENTS
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JOIN OUR EFFORTS
➤ Learn more at 
www.StEER.network

➤ Become a member:
● Create a DesignSafe 

account
● Activate your Slack 

account
● Complete membership 

form at 
www.StEER.network

● Review Member 
Guidelines and accept 
terms

➤ Monitor #steer channel on 
Slack, email announcements

➤ Training opportunities and 
event responses in 2020


