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Emergency Events
• Emergency events are inevitable

• Information about the events immediately available on the Web

• Social media sites play the role of information repositories

• Web information is dynamic – keeps up with the evolution of the 
emergency event

• “Event Evolution” generates large volume of temporal data

• This data can be mined to learn about the events, determine the state 
of the event, and explore ways to mitigate them
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Even States
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Research Objective
• Develop a new web mining approach for detecting the state of 

emergency events reported on the web

• For an emergency event, the related web resouces can be found, for 
example, web news, blogs, and forums

• Based on the content and semantics of these web pages, the 
temporal features of an event can be identified

• And then, the different states can be identified (latent, outbreak, 
decline, transition, and fluctuation)
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States of Emergency Events
• Latent

• Fewer web pages with event information
• Prevention focus

• Outbreak
• Event occurring 
• Response focus

• Decline
• Waning of the event
• Focus is on lessening the effects of the event

• Transition
• State transition from one to the next

• Fluctuation
• Variations within a state
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Overall Approach
• Develop a set of algorithms for detecting the state of an emergency 

event reported on the web

• First, the related resources including web pages, keywords of an 
emergency event are collected using web search engines

• Second, the outbreak power and the fluctuation power of an 
emergency event at timestamp “t” are computed

• Based on the various temporal values, different states of an 
emergency event are inferred 
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Keywords, Web Pages and Seed Sets
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Temporal Features of Emergency Events
• Five basic temporal features:

• Number of increased web pages

• Number of increased keywords

• Distribution of keywords on web pages

• Associated relations of keywords, and 

• Similarities of web pages. 
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Temporal Feature Definitions
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Temporal Feature Definitions
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Temporal Feature 
Definitions



CENTER FOR
DATA SCIENCE

AND BIG DATA 

ANALYTICS

Strength in 
Numbers

Temporal 
Feature 
Definitions



CENTER FOR
DATA SCIENCE

AND BIG DATA 

ANALYTICS

Strength in 
Numbers

Proposed Algorithm
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Variables and 
Parameters
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States Detection Algorithm
• Based on the five temporal features, the proposed computation 

algorithm is divided into three steps:

• Outbreak power computation
• Compute the outbreak power, which reflects the influence degree of an 

emergency event

• Fluctuation power computation
• Compute the fluctuation power, which reflects the change rate of an 

emergency event

• States detection
• Based on the outbreak power and fluctuation power, we detect the different 

states of an emergency event
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Computing Outbreak 
Power

• Degree of influence 
to the society
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Computing 
Fluctuation Power

• Change rate of web 
pages
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State Detection

• Based on Threshold 
values
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Experiments
• Data Sets

• The events in our experiments are extracted from the “Knowle system”

• Knowle is a news event central data management system

• The core elements of Knowle are news events on the web, which are linked by 
their semantic relations

• Knowle is a hierarchical data system, which has three different layers, namely: the 
bottom layer (concepts), the middle layer (resources), and the top layer (events)

• We select 50 events with about 450,000 web pages in our experiments from 
Knowle system, including political events, accident events, disaster events, and 
terrorism events

• Knowle provides the seed set, web pages, and keywords of events 

• http://wkf.shu.edu.cn/
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Initial Results

Japan nuclear crisis
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The outbreak power of “Japan nuclear crisis” from different sources.
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Observations
• Observation 1. The outbreak power of various information sources is 

different in most emergency events; i.e., the consistency of temporal 
feature of various information resources is low.

• Observation 2. The date of outbreak state from news source is mostly 
later than that of blog and bbs information sources.

• Observation 3. The outbreak power of blog and bbs information 
sources is mostly higher after the appearance of the outbreak state 
compared to that of news sources. 

• Observation 4. The geographic distribution of social sensors may be 
related to the outbreak power of an emergency event.
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Summary
• All countries, communities, and people are vulnerable to emergency events (e.g. terrorist 

attacks and natural disasters such as bush fire)

• Most emergency events are reported in the form of web resources (e.g. twitter and 
other social media feeds) 

• Need to quickly process the information related to events

• Developing an approach to detect the different states of emergency events

• Related resources including web pages, keywords of an emergency event are collected 
using web search engines

• Outbreak power and the fluctuation power of an emergency event at different 
timestamps are computed

• Based on the various temporal values, different states of an emergency event are 
inferred

• Future work
• Further refinement of the algorithms and heuristics
• Further experimentation
• Other applications
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