


    

    









skip to main content    
        




        
        









    
    
        
        



        
        









    
    
        
        



        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM corporate logo]

        

    












    
    
        
        



        
        	



        
        Advanced Search

	



        
        Browse

	



        
        About

	



        
        




    








    
    
        





    












    	
            
                Sign in
            
        
	
            
                
                
                    
                        Register
                    
                
            
        







    






        

    




        

    











    
    
        
        



        
        
	

	Advanced Search
	Journals
	Magazines
	Proceedings
	Books
	SIGs
	Conferences
	People
	

	More

	







        
        Search ACM Digital Library

SearchSearch






        
        Advanced Search








        

    





        
        10.1145/3219819.3219913acmotherconferencesArticle/Chapter ViewAbstractPublication PageskddConference Proceedingsconference-collectionskdd
	Conference
	Proceedings
	Upcoming Events
	Authors
	Affiliations
	Award Winners
	More


























    
    
        
        



        
        



        
        



        
        	Home
	Conferences
	KDD
	Proceedings
	KDD '18
	A Dynamic Pipeline for Spatio-Temporal Fire Risk Prediction






        

    




        
    













    
    
        
        



        
        









    
    
        
        



        
        
research-article 



        
        
Share on	
	
	
	
	





A Dynamic Pipeline for Spatio-Temporal Fire Risk Prediction

  	Authors: 
	 [image: Author Picture]Bhavkaran Singh Walia
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Qianyi Hu
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Jeffrey Chen
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Fangyan Chen
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Jessica Lee
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Nathan Kuo
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Palak Narang
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Jason Batts
 Pittsburgh Bureau of Fire, Pittsburgh, PA, USA
 
  Pittsburgh Bureau of Fire, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Geoffrey Arnold
 Dept. of Innovation and Performance, Pittsburgh, PA, USA
 
  Dept. of Innovation and Performance, Pittsburgh, PA, USA
View Profile
 
,
	 [image: Author Picture]Michael Madaio
 Carnegie Mellon University, Pittsburgh, PA, USA
 
  Carnegie Mellon University, Pittsburgh, PA, USA
View Profile
 
 

Authors Info & Claims 
 
 KDD '18: Proceedings of the 24th ACM SIGKDD International Conference on Knowledge Discovery & Data MiningJuly 2018Pages   764–773https://doi.org/10.1145/3219819.3219913

Published:19 July 2018Publication History[image: Check for updates on crossmark]




        
        
	10citation
	1,064
	Downloads

Metrics
Total Citations10
Total Downloads1,064
Last 12 Months59
Last 6 weeks5



	Get Citation Alerts[bookmark: id-hatemile-navigation-6073290063892647-7]New Citation Alert added!

This alert has been successfully added and will be sent to:
You will be notified whenever a record that you have chosen has been cited.

To manage your alert preferences, click on the button below.
Manage my Alerts

[bookmark: id-hatemile-navigation-6073290063892647-9]New Citation Alert!

Please log in to your account






	
	
	Publisher Site

	
	Get Access









KDD '18: Proceedings of the 24th ACM SIGKDD International Conference on Knowledge Discovery & Data Mining
A Dynamic Pipeline for Spatio-Temporal Fire Risk PredictionPages   764–773





        
        PreviousChapterNextChapter




[image: ACM Digital Library]









ABSTRACT


		Recent high-profile fire incidents in cities around the world have highlighted gaps in fire risk reduction efforts, as cities grapple with fewer resources and more properties to safeguard. To address this resource gap, prior work has developed machine learning frameworks to predict fire risk and prioritize fire inspections. However, existing approaches were limited by not including time-varying data, never deploying in real-time, and only predicting risk for a small subset of commercial properties in their city. Here, we have developed a predictive risk framework for all 20,636 commercial properties in Pittsburgh, based on time-varying data from a variety of municipal agencies. We have deployed our fire risk model on Pittsburgh Bureau of Fire's (PBF), and we have developed preliminary risk models for residential property fire risk prediction. Our commercial risk model outperforms the prior state of the art with a kappa of 0.33 compared to their 0.17, and is able to be applied to nearly 4 times as many properties as the prior model. In the 5 weeks since our model was first deployed, 58% of our predicted high-risk properties had a fire incident of any kind, while 23% of the building fire incidents that occurred took place in our predicted high or medium risk properties. The risk scores from our commercial model are visualized on an interactive dashboard and map to assist the PBF with planning their fire risk reduction initiatives. This work is already helping to improve fire risk reduction in Pittsburgh and is beginning to be adopted by other cities.
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