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Objectives

The key objectives of this project were:

 Create an application based process for completing damage assessment using the ATC-20 

method for post-earthquake safety evaluation of buildings in the field rather than using 

paper ATC-20 forms that are later entered into multiple systems.

 Use GIS data and applications to collect the data in order to tie it to spatial databases 

and features to allow for more rapid use in mapping, analysis and as web services in 

related systems.

 Use COTS (commercial off the shelf) mobile applications, cloud-based services and web 

services to integrate the data collection effort with processes in the PBEM Emergency 

Coordination Center (ECC) and WebEOC.

 Avoid use of on premise servers and networks to reduce service interruptions during 

emergencies that could affect City facilities functionality.

 Produce a report with valuation summary in a format that FEMA will accept to report 

damage after an emergency occurs.
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Operations Dashboard legend
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Data Workflow
• Query AGOL service for new ATC-20 building inspection 

records collected with ArcGIS Collector.
• Add new inspections to table in local geodatabase.
• Update inspections with building attributes (including 

estimated value of damage) from building footprints.
• Update inspected buildings status on AGOL feature 

service.
• Download photos attached to inspection records and 

add them to geodatabase.
• Update ATC-20 building inspection records from table in 

local geodatabase to WebEOC board.



Python processing



• Set up connections, dictionaries and paths.



• Set up to query ArcGIS Online.



• Query AGOL service for new ATC-20 building inspection records collected.



• Add new inspections to table in local geodatabase.
• Update inspections with building attributes (including estimated value of 

damage) from building footprints.





• Update inspected buildings status on AGOL feature service.



• Download photos attached to inspection records and add them to geodatabase.





• Update building inspection records from local geodatabase to WebEOC board.



Field Testing
• Conducted simultaneously at the PBEM ECC and the 1900 Building in downtown 

Portland and consisted of four field group leaders, 15 inspectors including 8 with ATC-20 

training, and one GIS analyst at the ECC running the back end scripts.

• Half hour classroom session covering project background, Collector training and device 

configuration. 

• 1.5 hours simulating damage assessments in the surrounding neighborhoods by filling in 

the ATC-20 form, taking pictures and submitting their changes using basic cellular data 

connections.

• Users were debriefed and allowed to ask questions, as well as filling out an evaluation 

questionnaire. 





Field Testing
Major Findings:

 Collector can be configured to collect the ATC-20 short form information properly.

 ATC-20 trained inspectors can be trained to use Collector quickly and then use it without 

issue in the field. 

 Collector works well on mobile devices in the field; there are no major issues with 

ergonomics, screen visibility or performance.

 Web services can be used to write ATC-20 inspection data to WebEOC boards 

automatically.  The data can be correctly written to the boards consistently.  The 

damage assessment data is made available to all WebEOC users as boards and in spatial 

format in the Mapper Pro GIS viewer.

 A spreadsheet can be produced containing a summary of value of damaged buildings.  

The methodology used produces a consistent result and is documented by reading the 

scripted code and the base data used as input if documentation is required.  The report 

is produced much more quickly than manual input and analysis of paper forms.



Field Testing
Major Issues:

 The field test was conducted using cellular data connections to ArcGIS Online.   In many 

scenarios this would not be available, and future development should evaluate the use 

of disconnected editing features available in Collector to reduce dependence on fragile 

communication networks.

 Provisioning named users and maintaining identity and login information could prove 

difficult in an emergency.  Future development should examine ways to federate existing 

identity stores such as the portlandoregon.gov system to allow users to use existing 

information and reset passwords themselves if needed.
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Objective - Create an application based process for field collection of damage 

assessment data.

Positives:

 The Collector Application was found to be easy to use and required minimal training.

 Filling out the electronic ATC-20 form is much quicker than filling it out on paper. 

 Having picklists and mandatory fields enforces data integrity.

 Photos can be taken with the mobile device and attached to the inspection.

 Multiple inspections can be performed on a building and previous inspections can still 

be viewed.

Negatives:

 Collector is a relatively new product and so the ability to customize the appearance of 

the form is still limited. 

 In order to distinguish between users and automatically record their ID, each user is 

required to have a username and password to ArcGIS Online that they enter when 

using Collector – an additional set of login credentials for users to remember.



Objective - Use enterprise GIS data and applications to spatially reference the 

data and relate it to other key information.

Positives:

 Starting with a preexisting dataset of buildings speeds the collection process.  By using 

a complete set of building data, users are able to add inspections to these features 

without having to create any spatial data in the field.

 Using the buildings that are the city and regional standard, the data collected can be 

easily connected to other data referenced to this dataset.  Examples include the 

Unreinforced Masonry (URM) building data, as well as the permit system currently 

being implemented by BDS, as well as systems at Metro and Multnomah County.

Negatives:

 There are some fields in the buildings data that could be used to prepopulate the ATC-

20 electronic form, but for many of the buildings this information is either incorrect, or 

missing.

 The building data is updated on a regular basis and needs to be loaded to ArcGIS 

Online for Collector to access it.



Objective - Use web services to integrate data from data collection application 

and GIS datasets with the WebEOC Incident Management System.

Positives:

 The process for importing the inspection data from ArcGIS Online and using web 

services to create WebEOC board entries worked well and was not too complex to 

implement.

Negatives:

 The Python processing script ran reliably while tested in development, but issues with 

interruptions arose during a field test with more users. 

 The processing script that runs to bring the data down from the cloud and update it to 

a local server at the PBEM ECC must be occasionally checked to make sure it is still 

running.  If the machine it is running on is rebooted, it will not restart automatically.  

Also though the code has matured, it would need to be monitored while running by 

an operator with knowledge of the code and python in general. 

 This process runs on the ECC server and relies a connection to ArcGIS Online.  

 ESRI currently provides no way to view the photos from an inspection using only a 

web browser. ESRI has created a "bug" report for this functionality but has not 

indicated a timeline for implementation.



Objective - Avoid use of on premise servers and networks to reduce service 

interruptions during emergencies that could affect City facilities functionality.

Positives:

 ESRI's hosted services seem to be generally reliable and fast.  We experienced no 

outages or major slowness.

 Using the ESRI cloud services removes dependencies on the CGIS infrastructure 

housed in the Portland Building. 

Negatives:

 It takes about 45 minutes to create the initial web service.  During an event, this may 

delay response but could be mitigated by regularly updating the data so the web 

service is always available with complete and current data.

 Some fields in the form were set to mandatory yet Collector was not respecting those 

settings. ESRI confirmed an issue the way the service is created can cause this.  They 

had a workaround but it required some editing Javascript code in the web service.

 The current implementation with some processes on the ESRI cloud and others on 

ECC servers mean that loss of connectivity to the web could interrupt service. Future 

development could address this issue by evaluating if all the processing could be 

moved to the cloud to reduce issues with reliance on city infrastructure. 



Objective - Produce a report with valuation summary in a format that FEMA will 

accept to report damage after an emergency occurs.

Positives:

 The script runs fairly quickly, at least with a small sample of inspections.   The results 

are consistent with other manual efforts to create the same report.

 The use of scripting to produce the summary report means that it is self-

documenting.  The assumptions and data processing routines are captured in the 

code, so any questions about the results can be analyzed and information on how 

the report is produced can be easily provided.

Negatives:

 There are not a lot of options for using Python automation to write into Excel files.  

After the data is written to the Excel spreadsheet the column widths are not set 

correctly and must be resized manually.



Summary

• Development work done to configure a system to meet the objectives of this project 

were successful at a basic level of functionality.

• Demonstrated that an ATC-20 damage assessment form could be implemented in a 

commercial off the shelf mobile GIS application that the data collected could be 

referenced to existing standard data sets, and that cloud based systems could be used 

to reduce reliance on resources that may not be available in a large scale earthquake.     

• Data was integrated into WebEOC using web services, as well processed in order to 

produce a summary report that could be submitted to FEMA easily.

• System was tested in the field showing that inspectors could be rapidly trained and 

collect data and images using the standard application as configured.   

• Next steps to deploying a production system involve defining the requirements more 

explicitly, and designing an architecture that provides the level of stability, robustness 

and usability needed.     
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