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 Introduction
 Emergency
◦ Definition
◦ Types

 Emergency Management
◦ Phases
◦ GIS usage in phases

 GIS/EM – Case Study (UoR)
 Recommendations



 Emergency defined as “All events that 
endanger normal functioning of 
services/companies, endanger lives, or 
threaten stability of state.”



 Natural Emergencies
◦ Earthquakes, Landslides
◦ Volcanoes, Fires
◦ Tsunamis, Floods
◦ Tornadoes, Hurricanes, Typhoons

 Man-made emergencies
◦ Health related emergencies
◦ Social Unrest/War
◦ Toxic Spills



 Emergency Management is “The use of 
science, technology, P&M to deal with events 
that can lead to loss of life, property, or 
disrupt community life”.



 Mitigation
 Preparedness
 Response
 Recovery



 Mitigation:
◦ Attempts to prevent hazards from developing into 

disasters,
◦ Done by risk analysis

 GIS
 Can identify zones and classify them as risk
 Sloped flammable vegetation which is near fire zone
 Bridges resting on certain soil types in earthquake 

zone
 Identify the path of a flood based on topo features



 Preparedness:
◦ How we change behavior to limit the impact of disaster 

events on people
◦ Involves developing plans for efficient use of resources 

in crisis
◦ Govt. can
 Compiling state resources
 Doing training exercises
 Installing early warning systems

 GIS
 Shows where fire station should be located for 5 min 

response time
 Shows where paramedic teams should be
 Shows wind direction is case of a chemical cloud situation



 Response
◦ Activities immediately following a disaster
 Designed to assist victims – Search and rescue, feeding
 Or to stabilize the situation & reduce secondary 

damage – Shutting off reactor
 Speed up recovery operations – Damage assessment

 GIS:
 Quickest emergency response teams can be selected, 

routed and dispatched
 In a bldg fire, hydrants/fire hose/electrical panel 

location can be identified ASAP
 Advanced Vehicle Location used in real time to track 

emergency units



 Recovery
◦ Short Term
 Restore vital life support to minimum standards
 Clean up, temporary housing, food & water
 GIS
 Damage assessment using GPS
 Distribution of emergency centers based on GIS
 Restored services can be highlighted

◦ Long Term
 Continues for a number of years after disaster
 Redevelopment loans, legal assistance, community planning
 GIS
 Prioritization of restoration investment using GIS
 Long term plans tracked
 Funds can be allocated to location points on GIS



 Threats facing UoR:
◦ Human threats
 Chemical spills
 Utility failures
 Plane crash
 Explosions
 Riots, demonstrations
 Terrorist attacks

◦ Natural threats
 Earthquake - San Andres fault
 Wild fires – Dry region
 Heavy rain
 Seven Oaks Dam - flood



 Based on ArcView 8.x
 Interactive software
 Goal is to integrate location based data and 

GIS to support EM at UoR
 Data stored on ArcGIS personal geodatabase



 Mitigation Phase
◦ Situational awareness of the University using spatial 

data layers
◦ Analyze people population round the clock

 Preparedness Phase
◦ Simulated disaster occurrence to support planning
◦ Provides a better visualization of disaster effects



 Response Phase
◦ Risk areas can be cordoned off
◦ Recorded using a circular threat range or modeled 

plume
◦ Population under threat can be identified
◦ Responders can be directed to affected zone

 Recovery Phase
◦ Tracking of recovery status after disaster
◦ Further analysis by ad-hoc spatial queries
◦ Reports/maps can be updated & generated



 Key components
◦ Population locator component
◦ Disaster occurrence component
◦ Query and Analysis component



◦ Population locator component
 Spatially locates people on campus throughout the day
 From the registrar’s office and classroom schedule
 No. of students in classes are identified
 Also identifies people in dining halls/grounds based 

on surveys



◦ Disaster occurrence quotient
 Circular threat
 Threat radius to calculate area
 Ex. Bomb threat

 Complex Plume
 Areal hazards using EPA’s Areal Locations of Hazardous 

Atmospheres (ALOHA) model
 This model estimates dispersion scenarios for dangerous 

gases



 Accident in GL 
12/A

 Building colors 
identify 
population 
inside

 Gas leak is 
indicated using 
wind direction

 Safe evacuation 
routes can be 
planned using 
roads



◦ Query and Analysis Component
 Concentration of population at specific time can be 

queried
 Threats at a specific time can be queried
 Therefore, at a specific time because of a specific 

threat, the population at risk can be identified
 Output can be on map, as well as table



• Query 
capability up 
to room level

• Contact info, 
allergy, 
medications 
for students 
can be 
identified



• HTML output 
for GEMS

• Red 
highlighted 
buildings are 
critical

• Student 
count is also 
mentioned 
below



 Limited disaster event functionality
 Data must be up-to-date
◦ Registrar information
◦ Student/teacher data

 The ITC must provide Registrar data in 
required format

 Commitment to learn
◦ GIS basics
◦ GEMS functionality




