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Abstract 

Background: Public safety is the most important task facing various industries. It aims to (i) prevent emergencies caused 

by hazards and (ii) to respond in emergency situations. Reducing hazard loss to humans and property will result in 

reducing cost. Imagine a gas company; hurricane, gas leak, and earthquake are considered as hazards and risks to field 

crews, customers, gas utilities assets, and services.  

Needs: There are two important and necessary requirements: (i) improve situational awareness and (ii) make proper 

actions in real-time. Situational awareness enables the dispatcher to continuously monitor the environment and recognize 

(perceive) any risk or emergency situation in real-time. In real-time, the dispatcher needs to know who (my field crews 

and customers) and what (my gas utilities assets) are exposed to high risk (danger), what risk, and where? These actions 

may result in the dispatcher needing to quickly and efficiently notify the field crews, warn the customers, select and assign 

nearest first responders, select gas valves to shut off, etc.   

Solution: Our solution is based on real-time GIS and Internet of Things (IOT). This paper presents a business process 

model (BPM) of this solution. BPM is used to develop an autonomous and intelligent software system for public safety. 

Our insight is to access and connect a network of sensors, gather real-time data, perform risk estimation models, execute 

problem-solving algorithms, and share information as web map services (e.g. web map services) in real-time.   This 

solution enables us to develop any operational dashboard for dispatchers and mobile app for field crews and customers.  

Method: We used the BPMN (Business Process Model and Notation) to design our solution. We then designed a system 

architecture of our solution. C#.NET, ArcGIS runtime SDK, and enterprise geodatabase are used within the system 

development.  

Finding: The gas company will reduce costs and increase operational efficiency and effectiveness using our solution. 

Our solution provides a configurable and flexible platform for various industries (e.g. disaster emergency management, 

crisis response system, NG-911) to address emergencies and new needs and requirements they may face.  
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