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List of Abbreviations and Definitions 

 

 
CAD  Computer Aided Dispatch 
CEMA   Calgary Emergency Management Agency, Business Unit at City of Calgary 
Citrix  Desktop virtualization technology 
COP  Common Operating Picture 
CEMS  Calgary Emergency Management System-Incident Management System 
CoC   The City of Calgary 
EM   Emergency Management 
Flex   Adobe Flex API 
FOIP  Province of Alberta’s Freedom of Information and Privacy Policy 
GEM   Geospatial Emergency Management Project 
GTI   Geospatial Technology Infrastructure 
GeoConnections A partnership that facilitates access to geospatial information across Canada  
GIS   Geographic Information Systems 
GBS   Geospatial Business Solutions Division, IIS 
IIS   Infrastructure & Information Services, Business Unit at City of Calgary 
IT   Information Technology, Business Unit at City of Calgary 
MASAS   Multi Agency Situational Awareness System 
MEP  Municipal Emergency Plan 
Oblique Imagery Aerial photography taken at an angle (North, East, West, South and Nadir views) 
PSC   Public Safety Communications 
ROI   Return on Investment 
Remedy  The City of Calgary's IT tracking and scheduling software 
SDE   ESRI Spatial Data Engine, an Enterprise GIS at City of Calgary 
Widget  A tool on the COP that performs a unique analytic or reporting function 
WR   Water Resources, Business Unit at City of Calgary 
WS   Water Services, Business Unit at City of Calgary 
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A. System 
1. Name of System and ESIG™ Category 

The GEM Project- Bringing Information to the Emergency Operations Centre - Enterprise System 

2. Executive Administrator’s Authorization Letter 

 

April 21 2013 

 

ESIG Award Coordinator 

Dear Sir/Madam, 

Re:  Authorization for the Submission of the URISA's ESIG™ Award Application, The GEM Project: Bringing Information to an 
Emergency Operations Centre 

On behalf of the Geospatial Business Solutions (GBS) Division in Infrastructure & Information Services (IIS), The City of Calgary, I am pleased to 
authorize the Submission of The GEM Project: Bringing Information to an Emergency Operations Centre for the URISA ESIG Award in the 
Enterprise System Category.    

The GEM Project’s delivery of the Common Operating Picture (COP) aligns with our Business Unit’s mission to deliver customer focused 
infrastructure and information solutions through leading practices, technology, and outstanding staff, enabling important decisions to be made 
wisely. IIS initiated and managed this project on behalf of The Corporation to ensure accurate and reliable information is readily available to 
those who need it in times of emergency. 

The GEM Project provided the operational, technical and strategic support to Municipal Emergency Management (MEP) members (internal and 
external to the City) through the Calgary Emergency Management Agency (CEMA) to complete a project that was too large for a single Business 
Unit to tackle on its own.  The GEM Project delivered critical information and a tool that puts basic GIS functionality in the hands of its users 
(self serve information), facilitating enhanced analysis and quicker decision making.   After two and a half years of design, development, testing 
and implementation of the GEM Project, the tool went into production in fall 2012, in time for the official opening of The City’s new Emergency 
Operations Centre (EOC).   

The GEM project involved collaboration across numerous Business Units, external stakeholders and consultants.   Through research and 
collaboration with other municipal, provincial and federal government agencies, the COP deliverable was developed using best practices and 
industry standards.  The result is an innovative web application that resolved past challenges of gathering and disseminating information 
throughout The Corporation.  The GEM project has benefited The Corporation tremendously by addressing many legacy recommendations to 
improve Corporate responses in Emergency Situations.    

On behalf of the Geospatial Business Solutions Division, I am proud to submit the GEM project for URISA’s ESIG Award.    

Yours truly, 

 

Bruce Cullen B.Sc.  
Director, Infrastructure & Information Services, The City of Calgary 
T 403.268.1078 | C 807-1196 | F 403-268-8260 | www.calgary.ca  
Floor 6 Calgary Municipal building – B3-9  
P.O. Box 2100, Station M, Calgary, AB Canada T2P 2M5  

 

http://www.calgary.ca/�
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3. Summary of System’s Accomplishments and Why it is Exemplary 

The Geospatial Emergency Management (GEM) Projects mission was “to discover, collect and 
deliver critical geographic information and Geographic Information System (GIS) technologies in 
support of Emergency Management activities at The City of Calgary.” 

Enormous amounts of geographic data relevant to and essential for Emergency Management 
(EM) exist within the City of Calgary.   Accessing this information has always been a challenge 
during times of emergency response as it is scattered among multiple jurisdictions, in disparate 
and often proprietary formats.  Prior to the GEM Project there were numerous additional 
impediments to accessing this information including lack of interoperability of GIS systems with 
critical business data, lack of shared knowledge about what information is available, restrictions 
on use, issues with information security and lack of automated processes to support the sharing 
across multiple business groups and technologies.  

In 2010, the GEM Project took on the challenge of: 
 

•  Identifying, collecting and converting Corporate and external feeds of information that 
are essential for Emergency Management at The City of Calgary, 

• Developing a Common Operating Picture (COP) tool to access and share this vital 
information to enhance situational awareness shared across all echelons of governance 
within The City and with external partners, and, 

• Sustaining, resourcing and supporting ongoing and future operations. 

 

The COP tool is an exemplary system because it effectively and easily delivers situational 
awareness to users.   The GEM Project was collaborative, with the core team including members 
from the Calgary Emergency Management Agency (CEMA), the City’s Information Technology 
(IT) Business Unit and multiple staff from the Geospatial Business Solutions (GBS) in 
Infrastructure & Information Services (IIS) Business Unit.   The project team worked with 
numerous Business Units across the Corporation, bringing over 212 layers of static and near real 
time information to the hands of CEMA and 31 EM Agency members into a common and 
consistent platform.    

This information can now be accessed on a self-serve basis, and allows users to visualize 
relevant information as needed. The COP tool allows EM users and participants to observe, 
orient, decide and act on information presented to them, and make decisions that may mitigate 
secondary and tertiary impacts.  Instead of having to be physically present at the EOC, the users 
of the system can log into the COP from any computer that has a connection to The City 
network.   
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Due to the fact that information is relevant and current, the COP tool also can assist Business 
Units to assess and maintain Continuity of Operations for day-to-day City services that may be 
impacted by ongoing EM events.  The COP delivers the functionality for users to perform 
planning and response in geographical context, with easily accessible vital information such as 
population demographics and critical infrastructure.   The tool fuses static and dynamic 
information together, allowing the user to view the most recent and relevant 311, 911 and 
social media feeds and updates.  Users no longer need to wait for information to be compiled by 
a GBS Division staff, plotted out on paper map as the information needed for decision making is 
now available, on demand, from anywhere. 

The functionality of collaborative mark-up and scenario creation also make this system 
exemplary.  Not only is the COP a tool for viewing, it can also enable users to share geospatial 
information in real time. The COP is organized into scenarios, which are views of all the 
operational and situational data in the COP that are managed and updated by CEMA and CEMA 
partners. Each of the scenarios is managed by one partner organization responsible for editing 
the scenario and setting permissions as to who can view and/or edit the scenario.  No longer do 
the GBS Divisional staff have to digitize information from paper maps into digital format, a 
process that was time consuming and allowed for error.  Each EOC representative now has the 
ability to add and update their Business Unit specific information into the COP tool.   The 
information that is published in the COP is now added by the authoritative business subject 
matter expert for their information.   This results in time savings for the GBS Division staff, 
ensures only valid and authoritative information is added into the COP and situational 
awareness is achieved rapidly during real time events.    

Lastly, the system integration of the COP with other City and Emergency Management Systems 
with business data is exemplary. The COP tool has a widget that links into the Corporation’s 
Oblique Images, allowing the user to pull up five oblique images of any location within the City 
of Calgary.  Within the Oblique widget window, a user can measure distances, heights and 
calculate areas, which gives the user additional situational awareness without being in the field.    
The COP also displays event specific information from the City’s 911 Computer Aided Dispatch 
System and the City’s 311 system.   The COP is directly integrated into the new CEMS (Crisis 
Emergency Management System) ensuring only one true source of information is available to 
CEMA and CEMA partners. The COP is also integrated to the Government of Canada’s Multi 
Agency Situational Awareness System (MASAS), allowing public safety users to communicate 
information to a wider Emergency Management audience when and if they require additional 
support from the Provincial or Federal Government. 
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4. User Testimonials 

 

Wednesday, April 17, 2013 

Nancy Merritt 
Geospatial Consultant 
Geospatial Business Solutions (GBS) 
The City of Calgary 
P.O. Box 2100, STN. M, 
Calgary, AB  T2P 2M5 
 
Re: Geospatial Emergency Management (GEM) Project 

The overwhelming success of the GEM Project in developing and implementing the Common Operating Picture (COP) software for the Calgary 
Emergency Management Agency is directly attributed to the dedicated Geospatial Business Solutions (GBS) staff assigned to the GEM Project.  

The Common Operating Picture is now a mission critical element in supporting the situational awareness of Calgary emergency services 
personnel, the citizens of Calgary, other levels of government, partner agencies, and private industry. 

The hard work completed by Geospatial Business Solutions team to drive  the completion of Information Sharing Agreements with internal 
agencies, external corporations and organizations  resulted in the development of a strong data capture and management structure to build 
upon. 

Since implemented, the GEM system has enabled CEMA and many partnering organizations to effectively collaborate and eliminate costly time 
delays when responding to an emergency event. . 

Previous to the implementation of the COP, CEMA would submit a request for GIS maps and The City’s geomatics team would source, print and 
deliver maps to the agency. CEMA would also need to find information from various sources including critical infrastructure and transportation 
information, census data, and real-time calls from 911 and 311 dispatch centres. It could take many hours to secure this information, which is 
not sufficient for emergency management purposes.  

The COP (GEM) now allows CEMA to access this information in minutes. In addition, the new GBS Fusion Specialists that are now available to 
CEMA provide real-time GIS mapping support for ad-hoc information or the creation of sophisticated paper maps. 

“Not only does our GEM System provide ready access to real-time actionable intelligence, but it also provides the security required 
to protect data confidentiality. This allows us to seamlessly collaborate with partnering organizations while always ensuring the 
protection of sensitive information.”  Jason Cameron - CEMA Business Continuity Planner 

 
The COP (GEM Project) has set new heights in the value of geospatial mapping technologies for emergency management use in North America. 
The value of these technologies to our Agency partners across the protective and critical services spectrum is evident in the numerous requests 
from these organizations to utilize the COP for operational and planning purposes.  

The Calgary Emergency Management Agency and I would like to thank and congratulate the Geospatial Business Solutions (GBS) team on 
developing and implementing one of the most sophisticated and valued pieces of emergency management software in North America. 

Regards, 

Len MacCharles 
Deputy Chief 
Calgary Emergency Management Agency 
T 403.268.8759| F 403.268.8883| C 403.852.9219 | Mail code #47 
Emergency Operations Centre, 637 1st Street N.E. 
Mail: P.O. Box 2100, Station M, Calgary, AB, T2P 2M5 

 



City of Calgary     URISA's ESIG™ Award Application 
 

 
ISC: Public Page 9 of 40  
 

 

 

April 19, 2013 

Nancy Merritt 
Geospatial Consultant 
Geospatial Business Solutions (GBS) 
The City of Calgary 
P.O. Box 2100, STN. M, 
Calgary, AB  T2P 2M5 
 

Re:  Geospatial Emergency Management (GEM) Project 

The GEM Common Operating Picture (COP) Rich Internet GIS application has been developed in support of the Calgary 
Emergency Management Agency (CEMA).  With over 30 business unit members, information organization, processing and 
dissemination proves to be a challenging task while responding to an emergency.  Emergency Management Officers must make 
decisions with what information is available and assumed current. 

The COP has proven an integral tool for information management and has become the “eye in the sky” of the City.  As 
emergency events unfold, each business unit can now share all pertinent information and choose who to share it with.  Officers 
can learn more in minutes where previous processes may have taken hours or even days.  With over 100 layers and over a 
dozen major information system integrated on one map, data discovery is light years ahead. 

The architecture of the COP has demonstrated success in bringing multiple business units and IT departments together to 
achieve a common goal.  IT processes in place for change management purposes required remodelling to enable near real time 
information sharing without sacrificing quality.  Applications and servers needed to be configurable on the fly with power given 
to the end business unit.  Trained COP Administrators embedded within CEMA are provided with the tools they need in an ever 
changing environment.  

GEM has illustrated how an IT department the size of Calgary’s in support of 1,000,000+ citizens, 14,000+ employees and 
multiple 3rd party organizations can efficiently work together to achieve a common goal.  The GEM COP could not have been a 
success without the exemplar efforts from all personnel from management to technical staff. 

Regards, 

Matthew Petras 
IT Lead, Application Development P.C.1 
The City of Calgary 
P.O. Box 2100, STN. M, 
Calgary, AB  T2P 2M5 
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March 30, 2013 

Nancy Merritt 
Project Manager, GEM Project 
The City of Calgary 
P.O. Box 2100, STN. M, 
Calgary, AB  T2P 2M5 

Dear Mrs. Merritt: 

Re:  Common Operating Picture (COP) Implementation 

When a wide scale emergency event takes place in the City of Calgary the Municipal Emergency Plan (MEP) is activated.  During this time 
business units from across the City convene at the Emergency Operations Center (EOC) and start coordinating resource in response.  My 
business unit Information and Infrastructure Services (IIS) is often called in to provide geospatial expertise. As a GIS Specialist and responder to 
emergent situations at the EOC, I wanted to comment on the benefits this new operational tool, the Common Operating Picture (COP), which 
IIS has created. 

Firstly, the web interface has enabled all the City business units responding to an event to see the situation unfold on a single map. They can 
view a single authoritative source and participate in the collaborative environment. Each business unit can share their content as they see fit or 
as the Emergency Management team deems necessary.    

Secondly, as a GIS specialist, the toolkit included in the COP interface is at the right level for beginners to participate, yet robust enough for 
novice and expert GIS users to interrogate the data further . Providing Business Units access to tools and information in near real time has 
relieved my function from doing considerable amount of hard copy map production.  My time is now spent doing more GIS analysis, and 
providing a heightened level of information in a timelier manner.   

The MEP members can also use this site for planned events or anticipated events. For example, the site was used by CPS to delineate the route 
of a recent demonstration. With input from officers on the ground, the march was monitored in the EOC and updated accordingly.  The site will 
also be used during the spring and summer months to monitor regional seasonal flooding. With regional weather and river data embedded in 
the map it gives an indication of what conditions are like upstream. In both cases this has made my work easier.  

Most notably this application provides an environment to plan events, taking less of my time meeting event planners, discussing tactical details. 
Instead the planning team does their work, and I simply point to it in the desktop software and generate any required hardcopies from their 
inputs. Secondly, I am no longer required to geocode 311 or 911 calls. Previously, we would need to make requests to the call centre to provide 
data after an event had taken place. Because those systems output tabular data, I would have to pre-process the records by geocoding before 
doing any analysis. Now all of this data is instantly available as data feeds are updated every 5 minutes for that day’s events. 

Overall, the implementation of a web based mapping solution for Emergency Management has provided a better foundation for planning and 
response, and by freeing up my time to do higher end analysis, I am now able to serve our citizens better. 

Thank you. 

 

Ross Findlay, B.Sc.,B.App.Tech. GIS  
Geospatial Fusion Specialist, Geospatial Business Solutions  
Infrastructure & Information Services 
The City of Calgary 
P.O. Box 2100, STN. M, 
Calgary, AB  T2P 2M5 
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B.  Jurisdiction 
1. Name of Jurisdiction 

City of Calgary (CoC) 

2. Population Served by the Organization 

1,120,225 

3. Total Annual Budget for Jurisdiction 

2013- $2.9 billion 1

2012-2016 Capital Plan totals $5.7 billion.    
 operating budget. 

4. Chief Elected Official Information 
Mayor Naheed Nenshi  
Office of the Mayor 
City of Calgary 
800 Macleod Trail SE 
P.O. Box 2100, Station M 
Calgary, AB, T2P 2M5 

5. System Contact Information 

Liz Findlay, GEM Project Sponsor & Manager Geospatial Business Solutions Division, 
Infrastructure & Information Services 
Corporate Services 
City of Calgary 
P.O. Box 2100, Station M, Mail Code #8026 
Calgary, AB, T2P 2M5 

Nancy Merritt, Geospatial Consultant & GEM Project Advisor,                                                
Geospatial Business Solutions Division, 
Infrastructure & Information Services 
Corporate Services 
City of Calgary 
P.O. Box 2100, Station M,  Mail Code #8026 
Calgary, AB, T2P 2M5 

                                                           

1 City of Calgary http://www.calgary.ca/CA/fs/Documents/Plans-Budgets-and-Financial-Reports/Business-Plans-
and-Budgets-2012-2014/Approved/Business-Plans-and-Budgets-Citizen-Summary.pdf 
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C. System Design 
1. Motivation for System Development 

The June 2005 Calgary flood of the Bow and Elbow rivers uncovered a number of challenges related to 
The City’s preparedness and response to emergency events.  A follow-up flood report2

• the availability, timeliness & security of geographic and related information  

was prepared in 
early 2006 which made over 74 separate recommendations to improve existing policies, procedures, 
bylaws, standards, practices and physical infrastructure to enhance City operations in emergency 
situations.   Some of these recommendations were specifically related to improving: 

• the GIS practices and workflows to support emergency management activities  
• the use of GIS technologies and integration with other key systems  

 
While enormous amounts of geographic based data relevant to and essential for emergency 
management existed, it was scattered among multiple jurisdictions, in disparate and often proprietary 
formats. There were numerous additional impediments to accessing this information including lack of 
interoperability of GIS systems with critical business data, lack of knowledge about what information 
was available, restrictions on use, issues with information security and lack of automated processes to 
support the sharing across multiple business groups and technologies.  

In 2007, the Geospatial Business Solutions (GBS) Division, in Infrastructure & Information Services (IIS) 
Business Unit demonstrated to stakeholders the benefits of an integrated and business-focused 
approach to providing geographic information and GIS technologies to emergency management staff.  
Although the Geospatial Emergency Management Project (GEM) proof of concept and project scoping 
was completed in 2007, the project was put on hold until full project funding could be made available.  
In 2009, capital funding of $2.37 million was secured by the IIS Business Unit to enable the GEM project 
to move forward.  

The GEM project officially began in January 2010 and was aligned with other Emergency Management 
related projects including the building of Calgary’s new Emergency Operations Centre (EOC).  As the new 
EOC was built, the GEM Project ensured the decision makers would have access to current and accurate 
spatial information. 

 

 

 

 

                                                           

2005 Flood Report: Recommended Changes to Policies and Procedures (DS2006-04) 
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2.  Service(s) Intended to be improved by System 

The objectives of the GEM project were: 

•  Identifying, collecting and converting Corporate and external feeds of information essential for 
Emergency Management at the City of Calgary. 

• Developing a Common Operating Picture (COP) tool to access and share this vital information to 
enhance situational awareness across all echelons of governance within the City and with 
external partners. 

• Sustaining, resourcing and supporting ongoing and future operations. 

The GEM project needed to ensure that the most accurate and current information was accessible to 
CEMA and Municipal Emergency Plan (MEP) Members at all times for planning, response and recovery.    
Having access to accurate mapping information is essential, as public web mapping applications, 
although easily accessible,  contain inaccurate information and may not be up to date.   The City of 
Calgary has the strongest performing urban economy in Canada, experiencing low unemployment (5.1%) 
and substantial population growth (3.1%) and development3

The Geospatial Business Solutions (GBS) Division, in Infrastructure & Information Services (IIS) is a MEP 
Member and provides mapping, GIS analysis services and support to CEMA and other MEP members.   
Since 2005, this support has included the creation and distribution of hard copy back up mapping 
products for the EOC, the Mobile Command Centre (MCC) and training centres.    GBS also provided GIS 
analysis services during planned exercises and actual events.  During an EOC activation, GBS would call 
in GBS Division staff to the EOC, where they would generate a number of Geospatial solutions.   These 
solutions included the creation of digital and hard copy event specific maps, data fusion from multiple 
sources, GIS analysis of 911 and 311 data, and creation of media maps and situational maps for 
reporting to different business units, the City Manager, and Council.   

.   It was vital the GEM Project tapped into 
the vast amount of current and information that existed across numerous business unit and systems 
throughout the Corporation.      

With technology advancements since 2005, GBS wanted to better enable the Corporation with access to 
GIS information on demand.   To do this, the GEM Project had to identify what information was essential 
to CEMA and partners, identify how to consume the information and ensure robust processes were in 
place to protect the information, keep it up to date and share it easily with CEMA and agency members.   
The GEM team, working collaboratively with IT, CEMA and multiple business units, was able to publish 
over 212 layers of spatial information for the Common Operating Picture to consume.   These web 
mapping services came from internal and external data sources and from multiple systems in many 
different formats and projections.   Prior to GEM, these data sets were not easily accessible and were 
unavailable via one system.    

                                                           

3 http://www.calgaryeconomicdevelopment.com/research/economic-indicators/current, May 2 2013 

http://www.calgaryeconomicdevelopment.com/research/economic-indicators/current�
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The COP tool is a web mapping application using the ArcGIS API for Flex that was developed and 
customized by ESRI Canada to meet the requirements of The City of Calgary.   This web based tool can 
be accessed securely by CEMA and CEMA partners from any computer connected to The City of Calgary 
network or remotely through Citrix desktop virtualization software.   The decision to use Flex has had 
numerous downstream benefits in the Corporation.  It is very easy to customize and configure the COP, 
which has facilitated numerous and ongoing enhancements within the tool and in the data layers 
available.   As new data continues to become available, it is easily shared in the COP.   Recently, new 
weather data, flood evacuation information and water level information has been added in the COP  
tool to ensure The City is amply prepared for the upcoming flood season.    

One vital deliverable of the GEM Project was that of sustainment.  Without dedicated support after 
project closure, the project would not have been such a success.    The new COP tool and all the 
associated information requires ongoing support, configuration, review and enhancements.    
Sustainment planning started in 2010 with the project team working with CEMA and IT to ensure the 
resources were available to support the COP as it moved into operations.  After two years of 
sustainment planning and discussions, two new positions were created within the Corporation to 
support the tool.    A new COP Administrator position was created in CEMA providing end user account 
administration, ensuring proper level of access to the application’s features, monitoring the access and 
use of the tool and, support and promote its use inside of CEMA and the rest of the Corporation. 

Within the GBS Division, the Geospatial Fusion Specialist position was created and two full time staff 
were hired in the spring of 2012.  The new position is intended to supply dedicated support for the COP 
for data maintenance and the addition of new datasets that can aid in decision making during day-to-
day CEMA operations and in emergency events. In addition, the Geospatial Fusion Specialist position 
provides GIS support on site at the EOC during training exercises or activations of the MEP. The position 
required very specialized skill sets, including a thorough understanding of geospatial data and GIS 
techniques, the ability to identify and amalgamate sources of relevant data, and a detailed knowledge of 
the COP tool and its source data that can enable the Geospatial Fusion Specialist to support Emergency 
Management in times of crisis.  

3. Unexpected Benefits 

The benefits associated with implementing the COP tool have been realized on several fronts.   The need 
to have information for Emergency Management from multiple City systems and external partners was 
evident from the 2005 floods.  However, after discussion with multiple Business Units across the 
Corporation, it became evident that this information was essential for multiple Business Units on a day-
to-day operational basis.   

Unanticipated Utilization and Integration 

The need to share and access Corporate information across numerous Business Units and external 
partners became prevalent as GEM interviewed internal and external stakeholders.   The traditional 
“silos” of information within multiple proprietary systems were not benefiting the Corporation and the 
external partners.  The demand for information sharing and the demand for the COP in daily operations 
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was indicated by numerous stakeholders.   As a result the GEM Project team proposed a second project, 
the The Geospatial Technology Infrastructure (GTI)   Project, to focus on access to data and information.  
The Geospatial Technology Infrastructure (GTI) will start in the spring of 2013 and will develop a tool to 
share the information gathered and published in GEM to the Corporation.  

The COP draws on a rich diversity of reliable, accurate and defensible base and foundational business 
data sources that provide the following benefits:  

Unanticipated Degree of Data Enhancement 

• The base data in the tool COP is City of Calgary information that is updated daily by multiple 
business units 

• The addressing information is spatially accurate and current 

• The imagery information (orthophotography and oblique)  is flown annually and the topographic 
features within the COP are updated bi-annually  

• The data sources that feed the COP are automated and do not source any data that doesn’t 
have an existing update process (an exception being social media feeds) 

No other public web mapping application contains such complete, current and reliable base information. 

 In addition to traditional base mapping information, the COP tool has pulled together near real time 
feeds of information from 311, 911, Traffic Camera, Road closure, Social media and weather feeds.   As 
CEMA and other partner agencies use the COP in training exercises and MEP activations, the users 
continue to identify data sources that will increase the utility of the COP.  As an example of this 
continual data improvement, the COP has added water flow levels from Alberta Environment and has 
also tapped into the City’s tabular census data to improve estimates of population in affected areas. 

4. System Design Problems Encountered 

Implementing the COP resulted in several unforeseen or complicated system design considerations 
including: 

• IT experience and security 

• Freedom of Information and Protection of Privacy(FOIP) requirements 

• Data architecture and existing processes 

• Oblique image service 

• Accessing and publishing proprietary data 

The City of Calgary is an organization of over 15,000 employees with firmly established IT processes in 
place regarding security and standards of City applications. As such, the design of the COP was heavily 
impacted by existing IT processes which led to several complications. 

For example, no City applications have previously been developed using the FLEX API. This resulted in 
the GEM project team having to rely on ESRI Canada to provide the development support as The City 
had no existing IT experience with FLEX that could be used in the development process. 
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Another IT security complication resulted from the difficulties associated with providing secure data 
connections through the City’s external firewall. To ensure data security, the COP was made available 
only within the City’s network or via Citrix for external partners. 

While the Citrix solution allowed external members to access to the COP tool, there were difficulties in 
justifying paying Citrix monthly access fees for members that do not use the COP on a regular basis. The 
GEM Project addressed this issue by creating floating Citrix keys that were administered by CEMA that 
could be used in emergency situations by members outside the City’s network.  This resulted in massive 
annual savings to the MEP members.   

Many of the datasets used for emergency planning and response are subject to FOIP requirements for 
generalizing or obfuscation to protect the privacy of the citizens of Calgary. Satisfying the FOIP 
regulations required the GEM Project team to create processes to ensure personal privacy was 
respected while giving access to vital information such as detailed demographics. To enable the use of 
City census data, the GEM Project team had to develop custom analysis tools that would return the 
number of residents within an area only if the population was greater than 11 residents, the Province of 
Alberta’s Freedom of Information and Privacy (FOIP) Policy minimum. 

The City’s existing enterprise GIS architecture also presented some challenges in that most City data is 
relatively static (Digital Elevation Model,, imagery, etc.) and data that is edited in a multi-user editing 
environment is subject to rigorous  update processes that require automated changes, tests and data 
merges which must occur nightly. 

Because emergency management requires near real-time data, the GEM Project required the 
development of a new dedicated short transaction database that allowed application live edits to 
production data without sacrificing Corporate data integrity. 

Integrating the oblique imagery product with the COP was challenging due to the requirement of the 
server to use the City’s standard WGS84 3TM projection for displaying the images. In addition, the 
vendor’s product consisted of almost a terabyte of image tiles that in meeting IT standards and 
processes, incurred high storage costs to host on the City’s internal network and make available to the 
COP. Permissions had to be obtained from the oblique imagery vendor to allow ESRI Canada access to 
the development servers for 45 days to enable the development of a widget that could consume the 
oblique image service within the COP.  Users can now access the rich oblique imagery through the COP, 
heightening situational awareness by bringing the field to the office.  

Access to data that didn’t reside on the Corporate instance of the SDE was also a challenge to integrate. 
Significant effort went into brokering arrangements and data sharing agreements with data stewards 
that had data deemed critical to emergency response. The security of the COP had to be demonstrated 
to partner agencies in order to develop a level of trust in the COP application. 

Examples of this are both the City of Calgary’s 311 geospatial Customer Service Request data and the 
feeds from both Fire/EMS and Police 911 calls, from Public Safety Communications (PSC).  Assurances 
needed to be made and demonstrated that performance of both the supplying data servers and the 
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applications that natively consume their data would not be negatively impacted by extending its use to 
the COP. The integrity of the security measures these governing bodies had in place on their data also 
needed to be respected. In all cases the GEM Project team pared down the data to the most basic fields 
needed, (date, time, location, event code) so that this requirement was met and ensured that the 
Agency providing the data has control over what information is shared with the COP .  

A separate database schema also needed to be created for times when external MEP partners supplied 
time-sensitive data during an activation. The new schema is designed to temporarily house large 
amounts of data and there is no retention after the MEP is deactivated. The Geospatial Fusion 
Specialists take the data supplied as-is and incorporate it into an ad-hoc map service that can be shared 
as a resource for emergency response. 

 

5. System’s Differentiation from Similar Systems 

The GEM COP is different from other mapping systems used in emergency response in that the COP: 

• Uses City of Calgary data of known origin, currency and accuracy to provide more reliable data 
during crisis situations 

• Facilitates enhancements that benefit emergency response processes and that result in service 
enhancements that can be applied elsewhere within the Corporation 

• Provides a secure environment for extremely sensitive data that allows granular control of data 
access 

• Allows for collaborative data review and editing simultaneously by CEMA and CEMA partners, 
and 

• Is custom-designed for emergency management at the City of Calgary using the Flex API that 
allows for customization and addition of new data sources and widgets to ensure that the COP 
has access to the most up-to-date data and tools to support emergency response 

Three examples of these differences are the newly developed customized geocoder that was developed 
for the project, the ability for multiple agencies and responders to create scenarios and simultaneously 
create mark-up in emergency situations, and the decision to create the COP using the Flex API for 
ArcGIS. 

During the development of the COP it was identified that when searching for places the geocoding 
service that supported the navigation widget did not have all the functionality that a non technical user 
would expect. Geocoding at The City was traditionally rigid in terms of search criteria, the address string 
needed to match exactly to The City of Calgary’s standard format to get a return value. This meant that 
full spellings would not be respected as aliases for the previously defined abbreviations.  In addition, 
there was no support for searches based on names of places or buildings in the geocoding services. This 
was of particular importance as most emergency responders would refer to a place by its name rather 
than its address. Example: Scotiabank Saddledome (the Calgary Flames NHL Arena), rather than 555 
Saddledome Rise SE .  
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As a result, the GEM Project team set out to develop a new customized geocoding service that met 
these requirements. The result was a composite service that permits alias values for searches and 
utilizes validated named places from the Corporate SDE and Business License information. The intent is 
now to make the enhanced geocoding service available to the rest of the Corporation, as its reception 
and demand has been very favourable 

The COP is organized into scenarios, which are views of all the operational and situational data in the 
COP that are managed and updated by CEMA and CEMA partners. Each of the scenarios is managed by 
one partner organization responsible for editing the scenario and establishing permissions as to who can 
view and/or edit the scenario. 

The common scenario is published to CEMA and all partners as the Current Situation and is managed by 
CEMA’s Information Officer. The CEMA Information Officer is responsible for promoting information 
from other scenarios to the Current Situation at the request of CEMA EM partners in order to provide a 
control mechanism that ensures that all information in the Current Situation is relevant to the current 
incident. It is possible to review the Current Situation after an event to see how the event occurred and 
how CEMA and CEMA partners responded to the event. 

 

 

Figure 1:  Example of Agency Participation and Scenario Promotion 

To simplify and standardize the editing process in the COP, a custom mark-up widget was designed that 
enables COP users to manage and edit scenarios using a set of user-friendly tools. The Mark-up tools 
allow a user to draw point, line and polygon mark-up using a standard symbology set based on the 
Canadian Federal GeoConnections Emergency Mapping Symbology Program. In addition to being able to 
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draw mark-up, the user can copy base layer information to their scenario, buffer point mark-up to 
create setbacks and copy mark-up from the Current Situation or another scenario they have read access 
to. 

 

 

The combination of scenarios and standardized mark-up supports The City’s ability to prepare for and 
respond to emergency situations by providing a common view to all partners using standardized 
symbology and situational data management processes. The scenarios ensure that each partner’s 
business specific information  is secure and that the data being promoted to the Current Situation 
comes from the source agency. 

Figure 2: Mark-up Widget 

The scenarios can also be used by CEMA to prepare for training exercises by creating mark-up within a 
secure scenario and scheduling and automating the mark-up during the exercise. This technique can also 
be used to prepare for upcoming events such as the Calgary Stampede4

In 2010, the GEM Project team worked with the ESRI Canada and the City’s IT business unit to try to 
identify what web API should be used as the basis for COP.   After significant research on different API’s, 
the GEM Project decided to explore industry standards and alternatives.   Flex was determined to be the 

 by creating mark-up in advance 
for parade routes, roadblocks, first aid locations and crowd management locations. 

                                                           

4 http://www.calgarystampede.com/ 
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API that would require the least amount of customizing for the GEM Project therefore reducing costs to 
the project.  The advantages of using Flex are: 

• less code to write 

• less code to test 

• less difficulty moving forward in the future as technology evolves 

• More functionality for less work, shortening development cost/time. 

• Flex Viewer application framework allows ESRI Canada to focus on project-oriented functionality 
instead of basic functionality, and therefore enables meeting the project requirements in the 
given timeline. 

• Flex is in wider use by the general population. This means if the application is made public it is 
more likely to work for users without having to install Silverlight. 

• Larger code base to draw upon. More widgets (see below). 

• The Flex API for ArcGIS will be supported by ESRI Inc. until 2021.    
 

Figure 3: Demographic Widget and Oblique Imagery
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D. 
1. Phases of the System’s Development 

 Implementation 

The GEM Project recognized that geographic information, GIS technology and business processes are 
interdependent and that changes in one area will result in changes to the others.  With this in mind, the 
project includes representatives from effected stakeholder groups in all three areas. 

 

 

The GEM project had five phases carried out within the planned time frame with project completion 
aligned with the new Emergency Operations Centre Grand Opening.  The Phases are outlined below: 

Figure 4: Geospatial Interoperability 

 

• Phase 1 – Planning. Research, Project chartering, project planning, align with other related 
Emergency Management projects and activities, conduct detailed planning for subsequent 
phases. 

• Phase 2 – Analysis and Design.  In this Phase IIS first identified the required geographic 
information and mapping data and combinations that will comprise the single display of relevant 
operational information disaster response and recovery.   This information was integrated from 
a number of different internal and external systems and data feeds.   Internal data requirements 
were identified from both City of Calgary Municipal Emergency Plan (MEP) members and other 
Business Units upon completion of the Planning phase.  External data requirements included 
information from external Municipal Emergency Plan (MEP) members, Environment Canada, 
Federal and Provincial Partners.    

• Working within a holistic and enterprise view for Emergency Management, this phase identified 
and recommended tools/technology to facilitate the common view and fusion of geospatial 
emergency management information.  

• In this phase, IIS identified the business process changes that were required and the required 
processes to sustain and ensure all information is up to date, relevant and as accurate as 
possible for emergency response and recovery efforts.  Information sharing agreements and 
Privacy Impact Assessments were completed. 
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• Phase 3 – Development and Testing.  Integration, adjustment and change in geographic 
information, business processes and GIS technology fused and tested during an emergency 
exercise or real event to prove viability and capability.  

• Phase 4 – Implementation at the EOC.  This phase executed with each release of the COP from 
ESRI, tested and operationalizing new required processes. Three releases were delivered and 
implemented between June 2011 and January 2013.   

• Phase 5 – Delivery and Sustainment.  Training and education enabled delivery and sustainability 
of improvements.  Two Geospatial Fusion specialists were hired in GBS in the spring of 2012 and 
the COP Administrator was hired in the summer of 2012 ensuring dedicated sustainment of the 
tool and information. 

2. Modifications to Original System Design 

In support of 1,000,000+ citizens, 15,000+ employees and multiple 3rd party organizations, The City of 
Calgary IT architecture and processes exist to assure both data integrity and security.  However, in the 
event of an emergency, data gathering, analysis and dissemination are critical in near real-time.  System 
architecture and processes were modified to meet emergency management needs in the following 
ways: 

• Data Maintenance 

City IT processes for data maintenance required amendment.  Content owners currently utilize the City 
Versioning Tool and are granted a production merge upon successful testing.  However, during an 
emergency, data requires loading as soon as possible demanding a new transactional database with full 
live editing capabilities.  After implementation, business units can update information on the map 
directly while keeping the integrity of corporate data stores intact.  

 

Figure 5: Editing Environment 
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• Server  and Application Administration 

Server side administration privileges required amendment.  The COP application requires configuration 
on the fly for a broad range of tasks including but not limited to loading new data layers, setting existing 
user privileges and granting new user access.  Web server administration folders were granted shared 
access enabling administration without IT remedy tickets. 

 

• ArcGIS Server  

Business unit members require the ability to restart map publishing services.  The transactional database 
above enables the business unit to publish new data layers and amend existing ones on the fly.  As such, 
map services require cycling after each modification.  To accommodate, a .Net web application Service 
Control was created to provide this functionality without requiring admin privileges to the server.  See 
image below: 

 

 

• Security 

Figure 6: Service control web portal 

To ensure full data and system security, the entire application architecture resides behind The City 
firewall with external access granted via Citrix.  As a result, the current process of assigning Citrix keys to 
named individuals would not suffice as emergency events may require access to individuals unknown 
ahead of time.  The City security model has been modified to allow emergency personnel general 
“Application Citrix Keys” that can be provided as needed to 3rd parties.  
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Figure7: IT Infrastructure Architecture 
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E. Organizational Impact 
1. User Community Served by System 

Ultimately it is the citizens of the City of Calgary who benefit from the GEM Projects COP as it 
enables the following business units and partners with situational awareness.    

The following identifies the internal and external Municipal Emergency Plan partners.    

City of Calgary 
Animal and Bylaw Services 
Calgary Fire Department  
Calgary Police Service  
Calgary Transit 
Calgary Emergency Management Agency 
City Manager’s Office 
City Solicitor 
City Treasurer 
Community and Neighbourhood Services  
Corporate Security 
Customer Services and Communications  
Development and Building Approvals  
Fleet Services 
Human Resources  
Information Technology 
Infrastructure & Information Services 
Public Safety Communications  
Roads 
Waste and Recycling Services 
Water Services/Water Resources 
 
External Members 
Alberta Emergency Management Agency 
Alberta Environment 
Alberta Health Services – Administration 
Alberta Health Services – Emergency Medical Services 
Alberta Health Services – Medical Officer of Health 
ATCO Gas 
Calgary Board of Education 
Calgary Catholic School District 
Energy Resources Conservation Board 
Enmax Power Corporation 
Environment Canada 
TELUS 
 
Partners 
Calgary Airport Authority 
Salvation Army 
Canadian Red Cross 
MASAS 
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2. Decisions/Operations/Services Affected 

 

The overall impact of the COP tool is widely distributed across the corporation and will be realized over 
time as the COP’s is used more extensively by the MEP members.   The COP provides a tool to facilitate 
the consumption and use of information in aiding Emergency Management decision making which 
translates into the potential for better decision making and more effective use of resources. Although 
the benefits may translate into cost reductions, more significant gains have been made through the 
effective use of staff, by increasing their capacity and allowing for the focus on high value work. 

A more tangible service impact has been realized in the self serve access by EM Partners to geospatially 
referenced information. The new environment has provided access to information that would not 
necessarily be available in a self serve timely manner. This has reduced the need for geospatial 
personnel to provide common data sets and hard copy maps to assist decision making.   

Benefits of the Common Operating Picture include: 

• Single authoritative source of data for emergency response by CEMA and partners. 

• Enhancement of emergency management information. 

• Common Operational Picture for situational awareness 

• Interagency collaboration and communication 

• Development and integration of common standards 

• Faster access to information required for decision making in emergency situations 
 

.
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3. Quantitative and Qualitative Impacts of System 

Benefits of the COP tool, both quantitative and qualitative, are summarized in the next two sections.  
Since the COP has only recently been implemented, it will require several years to collect the data 
needed and analyze the true impact of the COP’s implementation. 

Quantitative Benefits 

The impacts of the system are many and are realized on several fronts. Beneficiaries include the 
responding MEP member groups (both City of Calgary and external) that depend on timely, reliable data 
being available and both the IIS (Geospatial Fusion Specialists) and IT business units. The following list 
summarizes the benefits of the Common Operating Picture. 

• The applications self-service operating model enables multiple users to quickly access relevant 
geospatial data layers. Prior to implementation all access to geospatial data was funneled 
through the two responding GBS Divisional staff, and rendered on hard copy maps. This 
application has reduced the production time of these basic map requests significantly. 

• A reduction in cost of materials and resources for developing training scenarios, and responses 
to timed events. 

• Reduction of time and cost to external partners by building data sharing agreements that are 
mutually beneficial. 

• Cost and risk reduction of physically delivering maps to the event site. Prior to implementation 
of COP Emergency Management Officers were required to leave the event site and collect 
operational maps to return to site or IIS staff would deliver the maps to the event.  The COP 
implementation results in significantly faster dissemination of critical information, ensuring all 
responders are using up-to-date situational details and making decisions based on common 
factors.  

  

Qualitative Benefits 

The expected benefits of the COP, centered on providing enhanced situational awareness, are very 
specific and were realized immediately after implementation.  Although these benefits may translate 
into tangible cost reductions, more significant gains will be made through the provision of a 
collaborative digital operating environment.  This section identifies the qualitative benefits associated 
with this project, which include: 

• Closer integration of  interagency operational data 

• Ease of access to reliable, defensible, and up-to-date geospatial data 

• Ease of delivery of data 

• Reduced  potential risk by supplying data in a more timely manner 

• Single authoritative source of situational data 
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• Greater access to high end geospatial analysis 

• Identification and sustainment of EM critical data sources 

• Greater operational transparency 

• Enhanced Training/ Planning environment, and 

• Adaptability for future development 

4. Effect of System on Productivity 

Implementing the new COP tool has enabled significant productivity increases in the overall emergency 
mapping processes. Empowering CEMA and MEP members to access basic geospatial information 
directly through the COP tool, without the assistance of GBS staff, has freed up GBS staff time to focus 
on higher end GIS analysis. Although the system has not been operational for an extended period, early 
indications are that the new system will require overall less GBS involvement in EM planning and 
responses.    

CEMA has been using the COP since it went into production on October 1 2012.   Within GBS, the 
requests for mapping for events and exercises have reduced since the COP tool was available to CEMA 
and Agency members.   Historically, GBS prepared all information and mapping for the annual events 
and exercises organised by CEMA.  This year CEMA planned the Disaster Alley 2013 Event, an event 
showcasing first and other responders who help out in an emergency or disaster, in the COP with little 
support from GBS Divisional staff.  The Geospatial Fusion Specialists in GBS, were still engaged to 
prepare the final event map submission.  Approximately 7 hours of IIS staff time was saved.   This 
number may not sound significant, but it is when all events and exercises are taken into account.  Over 
the past several years, GBS has provided support to EM and has been involved in mapping over 30 
events and exercises, some of which were multi-day events requiring 24/7 coverage.  

Since the COP has been in production, GBS staff have only been required to support CEMA at the new 
EOC during one event.   The past winter in Calgary has seen a number of emergency events, including 
heavy snow falls, water main breaks on major thoroughfares, major power outages, civil disorder and 
marches and dignitary visits.   Having the COP available for the responders to use, has enabled the users 
to update and monitor information that is critical and pertinent to the business without having to 
heavily rely on a GIS expert to add the spatial information.  The majority of the emergency response 
planning and mapping is entered into the COP by CEMA, and GBS is seeing a reduction in counts of time 
and labour intensive mapping production. 

5. Other Impacts 

The data the GEM Project published as web mapping services for the COP is not exclusively restricted to 
the application to consume.  Data that is not identified as restricted is available for other corporate 
users and applications to utilize.    

 In 2012, the Water Resources and Water Services Business Units shared updated flood modelling 
information with the GEM Project for consumption in the COP.    Historically, this information was very 
difficult to access.  The complex information was added in the COP and is now available to all CEMA 



City of Calgary     URISA's ESIG™ Award Application 
 

 
ISC: Public Page 29 of 40  
 

agency members and has assisted with Business Continuity planning at the City of Calgary.     Business 
units can now easily identify which of their critical infrastructure is vulnerable during different flood 
inundation rates.   

Publishing the flood model information as a web service has also allowed Water Resources and Water 
Services to consume the data in their operational web application (Waterfront).    Only a few of the 212 
layers of information in the COP are restricted for security reasons, the majority are available for EM 
access.    

By moving away from paper maps that were typically 36 x48 inches the COP has reduced the amount of 
paper consumed during a planning session or activation. This aligns well with the City’s environmental 
policies. 

As a direct result of the implementation and demonstration of the COP to various City departments, City 
staff are stating the COP is a tool that would be beneficial to use in their day-to-day operations.  This has 
led to a large amount of Corporate interest in the application of the COP tool to other business units, 
which will be the focus of the GTI Project. 

 

6. Changes to Business and/or Service Delivery 

Implementing the new web mapping application has enabled significant productivity increases in the 
overall emergency mapping process. This has been accomplished as a result of empowering CEMA and 
MEP members to query and plot EM data directly, without the assistance of GBS staff. Although the 
system has not been operational for an extended period, early indications are that the new system will 
require overall less GBS staff time performing basic GIS tasks, plotting and digitizing EM information.   
GBS staff can now focus on more sophisticated GIS analysis and fusion of EM data from multiple 
sources.    

Within GBS the number of hard copy map requests for the responding Fusion Specialists has dropped 
dramatically. In a training exercise in May 2012, CEMA and MEP members made use of 26 separate map 
documents. Conversely during the first training exercise that utilized the COP, in October 2012, there 
were 10 map documents. Since then there have been 5 separate instances where the COP has been 
used as the primary mapping framework, and there have been no hard copy maps produced. This 
reduction in products printed has saved time, money, and stress for both CEMA and GBS. Instead the 
Geospatial Fusion Specialists are spending their time fielding focused queries that require more 
analytical capabilities. 
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F. System Resources 
1. System’s Primary Hardware Components 

• Oracle SDE Sandbox, Development, and Test environment virtualized running in a LINUX 
environment 

• Oracle SDE production physical running in a LINUX environment 

• ArcGIS batch processes running in a 64-bit Windows Server 2008 environment 

• FME batch processes running in a 64-bit Windows Server 2008 environment 

• Desktop ArcGIS products running on standard Windows XP class personal workstation 

• Web Application Server running in a 64-bit Windows Server 2008 environment 

2. System’s Primary Software Components 

ArcGIS Server 10.0 

ArcGIS 10.0 SP1 ArcEditor level licenses for GIS Users 

Oracle 11.2 with ArcSDE 10.0 SP1 

Optimized read-write maintenance for targeted users 

FME 2010 SP3 

Scripting environment for converting to legacy products (MicroStation DGN and ArcSDE 

simple feature classes 

ArcGIS API for Flex 3.0 

Application programming interface for Flex Viewer 

Flex SDK 4.5 

Flex standard development kit  

FME 2010 SP3 

Scripting environment for converting to legacy products (MicroStation DGN and ArcSDE 

simple feature classes 

Windows Server 2008 R2 Standard SP1 

Web Application Server 

Eteam Incident and Resource Information Management 9.5 

Emergency event and incident interoperability communication system 

ERMS Advantage Emergency and Incident Mass Notification 

Mass notification system 
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3. Data the System Works With 

The GEM COP application works with an extensive list of data sources both internal and external, 
including, but not limited to:  

 
Figure 8: Multiple Data Sources and Formats in the COP Tool 

• Corporate base mapping information including address points, parcel boundaries, parks, 
topography, hill-shading, etc. 

• Corporate web services for routing and geocoding 

• Short transaction database for ad-hoc datasets and mark-up to be loaded on the fly as an 
emergency event unfolds and new datasets become available 

• Multi-Agency Situational Awareness System (MASAS) data feed from the Federal Government’s 
Common Operating Picture Initiative 

• Oblique Aerial Photography 

• Environment Canada Weather Radar 

• Alberta Motor Association (AMA) road reports 

• United States Geological Survey (USGS) Real-Time Earthquake Map 

• Twitter Social Media 

• YouTube Social Media 

• Flickr Social Media 

• Calgary Fire Department HAZMAT Plume Modelling 

• Calgary Police Service Traffic 911 Traffic Incidents 

• Calgary Fire Department 911 Incidents 

• Emergency Medical Services 911 Incidents 
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• City of Calgary 311 City Information and Services 

• The entire City of Calgary ArcSDE geodatabase spectrum including full versioning control, 
replication from a maintenance instance to a publication instance, and standard practices with 
relationships, topologies, domains, and subtypes 

***For a full listing of map layers please see Appendix 1. 

The GEM COP application has a number of customized widgets – tools for performing analysis or 
reporting in the COP – including: 

• Find Closest – This widget allows the user to find such items as a Reception Centre or pre-
designated Shelter in relation to the incident 

• Drive Time – This widget allows the user to calculate defined drive times using the street 
network in relation to the incident 

• Traffic Cameras – This widget allows the user to view accessible IP cameras to view near live 
information 

• Locate Widget – This widget will allow the user to locate a feature or an area such as a 
community using the COP 

• ERG – Emergency Response Guide widget allows users to create a mathematical plume based on 
the released substance , location and wind direction 

• Find Route – Allows the user to Find a Route between points based on the street network 

• Draw and Measure – Allows the user to draw and measure on the map, creating perimeters or 
measuring distance 

• Export to Excel – Allows the user to export attributes from the system into a tabular format, 
such as phone numbers and addresses 

• Review – This widget allows the user to set historical times within the system and view mark-up 
that has been placed by users in order to view decision making 

 

Figure 9: Traffic Camera Widget on the COP 
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4. Staff Resources to Implement System 

 
Resources involved in implementation include: 

• GEM project team including core members: IT team lead, GBS Project Manger, BPR Analyst, GBS 
Project Advisor, CEMA Project Representatives, GBS Geospatial Analysts, GBS Geospatial Fusion 
Specialists,  CEMA COP Administrator,  GEM Joint Steering Committee (Directors & Managers 
from IIS, IT, CPB, and DBA) and GBS Project Sponsor 

• Information Technology Subject Matter Experts (SME’s) were utilized and key to 
implementation in each of the following departments: 

a. Enterprise Architecture 
b. Enterprise Architecture Integration 
c. Security 
d. Identify Management 
e. GIS Centre 
f. Application Support 
g. Application Development 
h. Database Administration 

• Numerous subject matter experts  throughout The Corporation, Calgary Police Services, City 
Clerks and internal and external MEP Members 

5. Unusual Resourcing Facets of System’s Development 

Multiple external SME’s were consulted to reveal experience on implementing emergency 
management software systems.  Insight and lessons learned were sought from the following: 

• City of Ottawa, Ontario 

• University of Windsor Campus Community Police,  Windsor, Ontario 

• City of Vancouver, British Columbia 

• Alberta Emergency Management Agency, Edmonton, Alberta 

• Multi Agency Situation Awareness Systems (MASAS), Ottawa, Ontario 

• NC4 (vendor awarded for Crisis Emergency Management System), El Segundo, CA 

• ESRI Canada Public Safety and Development Teams, Vancouver, British Columbia 

Rather than using the out of the box COP Flex template,  the approach this project took was to work 
closely with ESRI Canada resources to enhance their existing product and customize it to capitalize 
on all the rich data available within the Corporation.  As such, The City of Calgary developed a close 
relationship with both organizations.  This resourcing arrangement proved to be: 

• extremely helpful through the project’s lifecycle 
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• beneficial to City of Calgary overall in reducing both long-term and short-term support 
costs 

• enhancing ESRI’s out of the box  COP template based on City of Calgary’s rich data 

The dedication and collaborative efforts of the GEM Project team ensured that the new City of Calgary 
Emergency Operations Centre had quick access to reliable and current Corporate information through 
the user friendly COP tool for it’s grand opening in October 2012.   

 

 

 

Figure 10: The City of Calgary Emergency Operations Centre-2012 
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Appendix 1: 

Full Data Layers in the COP 

 

COP Layer COP Sub-layer 

Ad Hoc Layers Federal Weather Feeds 

Ad Hoc Layers Federal Weather Feeds\Reported Wind Speed 

Ad Hoc Layers Federal Weather Feeds\Weather Conditions 

Ad Hoc Layers Federal Weather Feeds\RADAR Rain Intensity 
(Strathmore station) 

Ad Hoc Layers Provincial Wild Fires Feeds 

Ad Hoc Layers Provincial Wild Fires Feeds\MODIS Detected 
Fires (Last 10 days) 

Ad Hoc Layers Provincial Wild Fires Feeds\Current Wildfires 

Ad Hoc Layers Provincial Wild Fires Feeds\MODIS Derived Burn 
Scars (2012) 

Admin Boundary \ Demography CITY OF CALGARY EMPLOYEE LOCATION 

Admin Boundary \ Demography COMMUNITY 5 LANGUAGES 

Admin Boundary \ Demography SPOKEN ENGLISH VS.OTHER LANGUAGES IN % 

Admin Boundary \ Demography 2011 POPULATION (PER BLOCKFACE) 

Admin Boundary \ Demography 2010 PETS NUMBER (PER BLOCKFACE) 

Admin Boundary \ Demography POPULATION PER BUILDING 

Admin Boundary \ Demography COMMUNITY BOUNDARY 

Admin Boundary \ Demography CITY QUADRANTS 

Admin Boundary \ Demography FIRE DISTRICT 

Admin Boundary \ Demography POLICE DISTRICT 

Admin Boundary \ Demography WARD 

Admin Boundary \ Demography PROVINCIAL ELECT DISTRICT 

Admin Boundary \ Demography FEDERAL ELECT DISTRICT 

Admin Boundary \ Demography BYLAW ENFORCEMENT ZONE 

Admin Boundary \ Demography CITY LIMIT 

Community Service \ Infrastructure EMERGENCY SOCIAL SERVICES -  
HEADQUARTERS 

Community Service \ Infrastructure EMERGENCY SOCIAL SERVICES - RECEPTION 
CENTRES 

Community Service \ Infrastructure SCHOOL 

Community Service \ Infrastructure DAY CARE 

Community Service \ Infrastructure AFTER SCHOOL PROGRAM 

Community Service \ Infrastructure COMMUNITY CENTRE 

Community Service \ Infrastructure COMMUNITY SERVICE 

Community Service \ Infrastructure TOURIST ATTRACTIONS 

Community Service \ Infrastructure RECREATION CENTRES 
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Community Service \ Infrastructure LIBRARY & ATTRACTION 

Community Service \ Infrastructure BUS STOP 

Community Service \ Infrastructure LRT STATIONS 

Community Service \ Infrastructure LRT LINE 

Community Service \ Infrastructure BUS ROUTE 

Community Service \ Infrastructure TRAFFIC CAMERA 

Community Service \ Infrastructure HELIPAD 

Community Service \ Infrastructure PARKING 

Community Service \ Infrastructure CELLPHONE TOWER 

Community Service \ Infrastructure HOTELS 

Community Service \ Infrastructure PLUS 15 

Community Service \ Infrastructure NEW BUILDING CONSTRUCTION 

Community Service \ Infrastructure BUILDING TYPE 

Community Service \ Infrastructure TRUCK ROUTE 

Community Service \ Infrastructure UNRESTRICTED TRUCK ROUTE 

Community Service \ Infrastructure TREE 

Community Service \ Infrastructure TREE CANOPY 

Community Service \ Infrastructure EMERGENCY SERVICES 

Community Service \ Infrastructure EMERGENCY SERVICES\FIRE STATION 

Community Service \ Infrastructure EMERGENCY SERVICES\POLICE OFFICE 

Community Service \ Infrastructure EMERGENCY SERVICES\AMBULATORY SERVICE 

Critical Infrastructure CI - TIER I 

Critical Infrastructure CI - TIER I\BOCC - MUNICIPAL HALLS 

Critical Infrastructure CI - TIER I\CEMA 

Critical Infrastructure CI - TIER I\EMERGENCY SOCIAL SERVICES -  
HEADQUARTERS 

Critical Infrastructure CI - TIER I\EMERGENCY SOCIAL SERVICES - 
RECEPTION CENTRES 

Critical Infrastructure CI - TIER I\HOSPITAL 

Critical Infrastructure CI - TIER I\ROADS - BRIDGE 

Critical Infrastructure CI - TIER I\ROADS -  SNOW REMOVAL PRIORITY 1 

Critical Infrastructure CI - TIER I\TREATMENT PLANTS 

Critical Infrastructure CI - TIER I\RESERVOIR 

Critical Infrastructure CI - TIER I\HYDROLOGY 

Critical Infrastructure CI - TIER II 

Critical Infrastructure CI - TIER II\BOCC - PUBLIC BUILDING 

Critical Infrastructure CI - TIER II\SENIORS HOMES 

Critical Infrastructure CI - TIER II\TELUS CABLE 

Critical Infrastructure CI - TIER II\ENMAX CABLE 

Critical Infrastructure CI - TIER II\SHAW CABLE 

Critical Infrastructure CI - TIER II\FIBRE 
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Critical Infrastructure CI - TIER II\SECURITY - PRISON 

Critical Infrastructure CI - TIER II\LRT BRIDGE OR TUNNEL 

Critical Infrastructure CI - TIER II\LRT 

Critical Infrastructure CI - TIER II\ROADS -  SNOW REMOVAL PRIORITY 
2 

Critical Infrastructure CI - TIER II\SANITARY 

Critical Infrastructure CI - TIER II\WATER MAIN CITY 

Critical Infrastructure CI - TIER II\PUMP STATION 

Critical Infrastructure CI - TIER II\WATER VALVE 

Critical Infrastructure CI - TIER II\EMERGENCY SERVICES 

Critical Infrastructure CI - TIER II\EMERGENCY SERVICES\FIRE STATION 

Critical Infrastructure CI - TIER II\EMERGENCY SERVICES\POLICE 
OFFICE 

Critical Infrastructure CI - TIER II\EMERGENCY SERVICES\AMBULATORY 
SERVICE 

Critical Infrastructure CI - TIER III 

Critical Infrastructure CI - TIER III\CLINICS 

Critical Infrastructure CI - TIER III\COMMUNITY CENTRE 

Critical Infrastructure CI - TIER III\ZOO & HERITAGE PARK & SCIENCE 
CENTRE 

Critical Infrastructure CI - TIER III\RECREATION CENTRES 

Critical Infrastructure CI - TIER III\LIBRARY & ATTRACTION 

Critical Infrastructure CI - TIER III\RETAINING WALL 

Critical Infrastructure CI - TIER III\TRAFFIC SIGNALS 

Critical Infrastructure CI - TIER III\LRT STATIONS 

Critical Infrastructure CI - TIER III\BUS STOP 

Critical Infrastructure CI - TIER III\BUS ROUTE 

Critical Infrastructure CI - TIER III\LANDFILL 

Critical Infrastructure CI - TIER III\STORM POND EXISTING 

Flood BASEMENT SEEPAGE 

Flood RIVER MONITORING LOCATIONS 

Flood SLOPE STABILITY 

Flood UNDERGROUND PARKING FLOOD 

Flood BERM 

Flood 2011 BOW & ELBOW RIVERS SURVEYED 
SECTIONS 

Flood 5 YEAR INUNDATION 

Flood 10 YEAR INUNDATION 

Flood 20 YEAR INUNDATION 

Flood 50 YEAR INUNDATION 

Flood 100 YEAR INUNDATION 

Flood FLOOD EVACUATION AREAS 10Y 
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Flood FLOOD EVACUATION AREAS 20Y 

Flood FLOOD EVACUATION AREAS 50Y 

Flood FLOOD EVACUATION AREAS 100Y 

Flood PINE CREEK 100 YEAR FLOOD 

Flood NOSE CREEK FLOOD FREQUENCY 10 YEARS 

Flood NOSE CREEK FLOOD RISK 100 YEAR FRINGE 

Flood NOSE CREEK FLOOD RISK 100 YEAR FLOODWAY 

Flood RIVER WATERSHEDS 

HAZMAT Event Plume Plume 

Incident Calls POLICE EVENTS 

Incident Calls FIRE EVENTS 

Incident Calls EMS EVENTS 

Incident Calls 311 BYLAW 

Incident Calls 311 BYLAW\BYLAW - DRAINAGE - PRIVATE 

Incident Calls 311 BYLAW\BYLAW - GLENMORE RESERVOIR 

Incident Calls 311 BYLAW\BYLAW - MATERIAL ON PUBLIC 
PROPERTY 

Incident Calls 311 BYLAW\BYLAW - OBSTRUCTION 

Incident Calls 311 BYLAW\BYLAW - WASTEWATER 

Incident Calls 311 BYLAW\AS - WILDLIFE SIGHTINGS 

Incident Calls 311 BYLAW\BYLAW - WATER AND DRAINAGE 
CONCERNS 

Incident Calls 311 BYLAW\BYLAW - WASTE AND SIGN 
CONCERNS 

Incident Calls 311 PARKS 

Incident Calls 311 PARKS\PARKS - IRRIGATION MAINTENANCE 

Incident Calls 311 PARKS\PARKS - TREE EMERGENCY - WAM 

Incident Calls 311 PARKS\PARKS - TREE EMERGENCY 

Incident Calls 311 ROADS 

Incident Calls 311 ROADS\ABANDONED VEHICLE - TRAIN 

Incident Calls 311 ROADS\ROADS - SPECIAL EVENTS OR 
PARADE OR BLEACHERS PERMIT 

Incident Calls 311 ROADS\ROADS - DETOURS URGENT 
(SAFETY) CONCERNS 

Incident Calls 311 ROADS\RESTRICTED LOCATION 

Incident Calls 311 SAFETY 

Incident Calls 311 SAFETY\CFD - HAZMAT INQUIRIES 

Incident Calls 311 SAFETY\CRITICAL WATER NEEDS 
CUSTOMERS 

Incident Calls 311 SAFETY\DBA - URGENT SAFETY RESPONSE 

Incident Calls 311 SAFETY\DISASTER RECOVERY PROGRAM 

Incident Calls 311 SAFETY\DISASTER SOCIAL SERVICES - 
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ASSISTANCE 

Incident Calls 311 SAFETY\HAZARDOUS LOCATION 

Incident Calls 311 SAFETY\HOSPITAL 

Incident Calls 311 SAFETY\HOT TOPICS - EVENTS 

Incident Calls 311 WATER 

Incident Calls 311 WATER\WATS - WATER SERVICE CUTOFF 

Incident Calls 311 WATER\WATS - 311 REPORT - MAIN BREAK 
OR EMERGENCY REPAIR 

Incident Calls 311 WATER\WASTEWATER - BASEMENT 
SEEPAGE 

Incident Calls 311 WATER\WASTEWATER - BASEMENT 
SEEPAGE - STORM SITUATION 

Incident Calls 311 WATER\WASTEWATER - SEWAGE BACKUP 

Incident Calls 311 WATER\WASTEWATER - SPILLAGE ISSUES 

Incident Calls 311 WATER\WASTEWATER - STORM SEWER 
BACKUP 

Incident Calls 311 WATER\WATER - PRESSURE ISSUES 

Incident Calls 311 WATER\WASTEWATER - CATCH BASIN 
CONCERNS 

Incident Calls 311 WATER\WATER - BREAK OR LEAK 

Incident Calls 311 WATER\WATS - EMERGENCY WATER 
TEMPORARY OFF - NEW 

Incident Calls 311 WATER\WATS - WATERMAIN BREAK OR 
LEAK 

Incident Calls 311 WATER\WATS - WATER OUTAGE 

Incident Calls 311 WATER\WATS - STORM SEWER BACKUP 

Incident Calls 311 WATER\WATS - WATER WAGON ISSUES 

Incident Calls TRAFFIC INCIDENTS 

Incident Calls ROAD CLOSURE 

Slope ELEVATION ANNO 

Slope ELEVATION ANNO\Annotation Class 1 

Slope CONTOUR 

Slope PARKS STEEP SLOPE 

Slope PARKS MODERATE SLOPE 

Slope PARKS NO SLOPE 

Utilities \ Oil and Gas WELL - H2S 

Utilities \ Oil and Gas WELL - NO H2S 

Utilities \ Oil and Gas VALVE 

Utilities \ Oil and Gas HIGH PRESSURE PIPES 

Utilities \ Oil and Gas LOW PRESSURE PIPES 

Utilities \ Oil and Gas EPZ EVENTS 

Utilities \ Oil and Gas H2S ALIGNED ROUTE 
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Utilities \ Oil and Gas EPZ 

Utilities \ Oil and Gas WATER VALVE 

Utilities \ Oil and Gas ALTALINK SUBSTATION 

Utilities \ Oil and Gas ENMAX SUBSTATION 

Utilities \ Oil and Gas WATER RESISTIVITY 

Utilities \ Oil and Gas SANITARY STATION 

Utilities \ Oil and Gas TREATMENT PLANTS 

Utilities \ Oil and Gas RESERVOIR 

Utilities \ Oil and Gas PUMP STATION 

Utilities \ Oil and Gas STORM LIFT STATION 

Utilities \ Oil and Gas HYDRANT 

Utilities \ Oil and Gas STORM CATHODIC TEST 

Utilities \ Oil and Gas STORM INLET OUTFALL 

Utilities \ Oil and Gas STORM CATCHBASIN 

Utilities \ Oil and Gas STORM MANHOLE 

Utilities \ Oil and Gas SANITARY MANHOLE 

Utilities \ Oil and Gas FIBRE LINES 

Utilities \ Oil and Gas WATER FACILITY OUTLINE 

Utilities \ Oil and Gas STORM CATCHBASIN LEAD 

Utilities \ Oil and Gas SANITARY PIPE 

Utilities \ Oil and Gas STORM PIPE 

Utilities \ Oil and Gas ATCO PIPE 

Utilities \ Oil and Gas ENMAX CABLE 

Utilities \ Oil and Gas SHAW CABLE 

Utilities \ Oil and Gas TELUS CABLE 

Utilities \ Oil and Gas STORM POND EXISTING 

Utilities \ Oil and Gas WATER MAIN CITY 

Utilities \ Oil and Gas STORM POND FUTURE 

Mark-up Points POINT 

Mark-up Lines LINE 

Mark-up Polygons POLYGON 
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