


6. EVENT DETECTION 
 
The linear predictor described above can be used to detect 
possible emergency events, since large-scale emergency events 
are likely to produce a number of calls far above the 
predicted/expected. 
In this section we analyze two emergency events that occurred in 
the city of San Francisco within the spatial and temporal area 
under consideration. As will be seen, in the case of these two 
medium-to-large-scale events 9-1-1 calls surpassed the expected 
number of calls by a large amount. We analyze the particular 
spatiotemporal characteristics of the resulting calls. 

6.1 Event 1: Fire Engulfs Restaurant 
On October 30, 2005, just after 11AM, a fire broke out in a 
restaurant in Chinatown, consuming the building although not 
adjacent ones. 
Figure 8 shows the 24 residuals (real number of calls minus the 
expected number of calls) for the day of the event. A high residual 
value (44.86) occurred during the 11AM-12PM slot, when the 
event happened. Figure 9 shows the spatiotemporal distribution of 
the emergency calls generated by the event. The 9-1-1 calls 
cluster around the location of the event (Washington Street, in 
Chinatown, near the Trans-America building). (An analysis of the 
peak corresponding to 1AM-2AM shown in Figure 8 was not 
included, but is likely to signal another event). 
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Figure 8. The 24 residuals for day of Event 1. 

 

 
a) 

 
b) 

 
Figure 9. Distribution of 9-1-1 calls for Event 1 (restaurant burning). a) 
10AM to 11AM, the 1-hour time slot immediately preceding the event. b) 
11AM to 12PM, the 1-hour time slot during the event. 

 
 

6.2 Event 2: Driver Runs Over Pedestrians  
On August 30, 2006, from 12:40 PM to around 1:05 PM, the 
driver of a Sports Utility Vehicle (SUV) struck 19 pedestrians 
across 20 blocks in the city of San Francisco. 
Figure 10 shows the 24 residuals for the day of the event. High 
residual values (42.91 and 49.28) occurred during the 12PM-1PM 
and 1PM-2PM slots, when the event happened. Figure 11 shows 
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the spatiotemporal distribution of the emergency calls generated 
by the event, which happened along several streets. 
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Figure 10. The 24 residuals for day of Event 2. 

 

 
a)  

 

b)  

 
c)  

 

Figure 11. Distribution of 9-1-1 calls for Event 2 (Driver runs over 
pedestrians). a) 11AM to 12PM, the 1-hour time slot immediately 
preceding the event. b) 12PM to 1PM, the 1-hour slot corresponding to the 
first half of the event. c) 1PM to 2PM, the 1-hour slot corresponding to the 
second half of the event. 

7. CONCLUSIONS 
 
We have presented a multiple regression linear model for the 
prediction of short-term 9-1-1 emergency call activity. The model 
exhibits different predictability capabilities for different times of 
the day. The model was shown to be effective for detecting 
anomalously high number of calls resulting from two different 
emergency events. 
Although the emergency events described in this paper generated 
large residual values, there will be many cases where the large 
residual values are generated by some other reason than a wide-
scale emergency event, such as a contained accident observed by 
many people, small non-related emergency events distributed 
across a large area, or by simple chance. We believe that it is wise 
to err on the side of caution, by having some false negatives while 
capturing the largest amount of true positives as possible. 

Cluster detection techniques [15] will be used in the future to 
discern emergency events, to complement the procedure 
described here. 
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