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 Pre-earthquake

 Compile building inventory with seismic attributes

 Screen buildings for potential seismic risk

 Inform risk mitigation decisions e.g., using HAZUS

 Immediate post-earthquake response

 Quickly estimate damage for management

 Carry out & manage safety inspections

 Long-term post-earthquake recovery

 Track repairs

Problem: Efficient Earthquake Safety Inspection
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FEMA 154 for pre-earthquake inventory

 1-pg paper & clipboard recon tool

 10 min/building to calculate risk 

score S: 0-6

 S < 2  detailed eval. required

 Used 100,000s of times

 Free document: 

http://www.fema.gov/plan/prevent/e

arthquake/pdf/fema-154.pdf

 Training materials available 
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The FEMA 154 form

 Location, name, use

 Sketch 

 Photo

 Occupancy

 Soil

 Falling hazard

 Scoring section

 Comments

 Detailed eval required?
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Automating FEMA 154
 ROVER: Rapid Observation of Vulnerability and Estimation of Risk

 Client-server software: 

 Smartphone client for field data (thick client—no data plan required)

 Windows, Mac or Linux PC server to compile & manage database

 Free and open-source software

 High fidelity to FEMA 154—integrates well with existing training
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Client Address tab
 Building name, address

 Remembers last city/state/zip

 Lat/Lon from Bluetooth GPS

 Better than geocoding address

 Server can look up soil & site 
hazard from internal databases

Server’s built-in soil and hazard maps from USGS
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Scoring
 Tap building type(s)

 Onboard help for types

 Tap modifiers (height, etc.)

 Calculates score 

 Site-specific hazard allows 

for site-specific score

 Basic score is adjusted 

based on Sa(0.2 sec)
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Multiple Captioned Photos
 Use phone’s onboard camera

 Photo appears in database

 A challenge for paper form

 Unlimited captioned photos

 8GB = 200,000 VGA jpgs

 Photo is later watermarked

 There is also a sketch
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Server Sync

 Bi-direction server sync:

 Server is user’s own PC

 Web interface to server

 If server is online, 24/7 access
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Edit & Report Site Data from Server

 Assign buildings to inspectors from server
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Automatic Watermarks Added

 Server adds watermark 

to each photo

 Building name

 Screener ID

 Date & time

 Lat & lon

 Can add captions on 

client or server
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RedROVER for HAZUS Import

Possible HAZUS-MH occupancy types Default type

Likelihood Occupancy Num occs (could reasonably be any of these) for HAZUS-MH

1 Residential 0-10 → RES1, RES2 → RES1

2 Residential 11+ → RES3A-F, RES4, RES5, RES6 → RES3A

3 Commercial any → COM1,COM2, COM3, COM5, COM10 → COM1

4 Office any → COM3, COM4, COM7 → COM4

5 Industrial any → IND1, IND2, IND3, IND4, IND5, IND6, AGR1 → IND1

6 School any → EDU1, EDU2 → EDU1

7 Assembly any → COM8, COM9, REL1 → COM9

8 Emer. Services any → COM6, GOV2 → GOV2

9 Government any → GOV1 → GOV1

10 Historic any → Any → COM1

ROVER occupancy types

 Most AEBM fields are in FEMA 154

 Modest interpretation to map fields (occupancy, 

model building type, design level, number occs…)
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ShakeCast for real-time monitoring
 Free USGS software polls NEIC server 

 When earthquake occurs, ShakeCast estimates damage 

states, makes a map or likely red, yellow, and green tags

 Pushes likely damage state to user(s)
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ROVER after the Earthquake
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ATC-20 (1989, 1991, 1996)

 Applied Technology 
Council, 1996. ATC-20: 
Procedures for 
Postearthquake Safety 
Evaluation of Buildings. 
Redwood City, CA, 144 pp.

 De facto international 
standard post-earthquake 
safety inspection

 Used 100,000s of times

 Red/yellow/green tag
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ROVER’s ATC-20 module
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ROVER

(FEMA 154) ROVER Server ShakeCast & HAZUS
ROVER

(ATC-20)

Pre-earthquake Post-earthquake 

Summary: End-to-End Building Data Tool

Sync 

(wired/wireless)
Sync 

(wired/wireless)
RedROVER

Other DB
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Key Features, Key Limitations

Key features

 Free, open-source s/w for 

FEMA 154, ATC-20 

 ShakeCast & HAZUS 

integration

 Use FEMA 154 data for 

post-earthquake ATC-20

 Web access to server 

allows remote assistance

 Looking for new users

Key limitations

 No thin client, Android, 

iPhone, or Blackberry 

client

 External GPS device

 Earthquake only 

 Looking for co-

developers
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Further information:

kporter@sparisk.com

(626) 233-9758

Development team:

Mike Tong & Cathleen Carlisle, FEMA Mitigation Directorate Program Officers

Tom McLane, Applied Technology Council project manager

Keith Porter, SPA Risk LLC, technical lead

Sid Hellman & colleagues, ISTI , software developer

David Wald & Kuo-Wan Lin, USGS ShakeCast developers

Stuart Moffatt, George Washington University

ATC-67 Project Review Panel (Bell, Holmes, Morelli, Pereira, Reavely, Scawthorn, 

Wang, Welliver)


