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Objectives
At the end of the session, the student should understand—
10.1 Changes in the practice of emergency management brought about by information technology.

10.2
The steps in implementing information technology in state and local emergency management agencies.
10.3
Advantages, as well as disadvantages. 
10.4
Geographic information systems (GIS) and its role in vulnerability assessment.
10.5
Communication technology for preparing for, and responding to, natural disasters.
Scope
This section presents the topic of information technology in emergency management agencies.  The entire field of emergency management is being transformed by information technology.  These changes affect all four phases of emergency management and relate to every major objective contained in FEMA’s current strategic plan.  This session deals with: (1) changes being brought about by information systems, (1) management issues in implementing information technology, and (2) examples of information technology now seeing widespread use in the field of emergency management, such as geographic information systems.

Readings
Instructor and Students
Dash, Nicole.  (1997). The use of geographic information systems in disaster research.  International Journal of Mass Emergencies and Disasters, 11(1), 135-146.  

Quarantelli, E. L. (1997).  Problematic aspects of the information/communication revolution for disaster planning and research: Ten non-technical issues and questions. Disaster Prevention and Management, 6(2), 94-106.

Additional Sources

Cate, F. H. (ed.)  (1994). International Disaster Communications: Harnessing the Power of Communications to Avert Disasters and Save Lives. Washington, DC: The Annenberg Washington Program in Communications Policy Studies of Northwestern University. Internet site: http://www.annenberg.nwu.edu/pubs/disas/
Center for Technology in Government. (1996). Making Smart IT Choices. State University of New York at Albany, Center for Technology in Government.  Available on the Internet at: www.ctg.albany.edu
Dawes, Sharon S., Kelly Kristine L., Andersen, D. F., Bloniarz, P. A., Cresswell, A. M., and Galvin, M. J. (1996).  Making Smart Information Technology Choices: A Handbook.  State University of New York at Albany, Center for Technology in Government.  Available on the Internet at: www.ctg.albany.edu
Helping Local Government Create a GIS (Volumes 1, 2, & 3), New York State Archives and Records Administration, National Center for Geographical Information and Analysis—State University of New York at Buffalo and GIS Resource Group, Inc. 1997. Internet site: http://www.geog.buffalo.edu/ncgia/sara
Tiernay, K. (1994).  Social aspects of the Northridge earthquake. In Woods, M.C., and Ray, S.W. (Eds.), The Northridge, California Earthquake of 17 January, 1994. California Department of Conservation, Division of Mines, Sacramento, CA, pp. 255-62.

Remarks

Objective 10.1.
Changes in the practice of emergency management brought about by information technology.

Tierney (1994) reporting on the Northridge earthquake, noted that:
[Changes in Information Technology have] altered the manner in which U.S. disasters are managed.  Emergency personnel now have wide access to communication equipment, decision aids, and data bases that were virtually unknown even ten years ago.  The new technologies that were used extensively in Northridge include computers, cellular telephones, pagers, fax machines, geographic information systems (GIS) data bases, satellite communications, and teleconferencing. The use of GIS technology was particularly notable following the Northridge event. Although GIS was also used during the emergency response and recovery phases in other major U.S. disasters, including Hurricane Andrew and the 1993 Midwest floods, GIS was used much earlier and for a broader range of applications in the Northridge event.  For example, at the Disaster Field Office in Pasadena, which was one of the major centers where Federal and State agencies coordinated their response and relief activities, a GIS unit set up within days of the earthquake, recorded damage information, made loss projections, and compiled maps showing earthquake shaking intensities, location of emergency shelters and disaster assistance application centers, the distribution of red, yellow, and green-tagged structures, and other types of information.

It is then noted that right after the earthquake: 

the Governor’s Office of Emergency Services asked EQE Inc., a firm that had a consulting agreement with OES, to use its GIS-based EPEDAT (Early Post-Earthquake Damage Assessment Tool) system to develop initial loss estimates.  These early estimates formed the basis for the State’s request for Federal assistance and for the congressional aid appropriation that followed ... During the early recovery period, GIS was also being used to track the recovery process and to develop priorities for the use of Federal funds that are available for post-earthquake mitigation projects.  It is important to understand how GIS and other new technologies affect the management of disasters, particularly since their use is sure to become more widespread (Tierney, 1994, p. 259).

Objective 10.2.
The steps in implementing information technology in State and local emergency management agencies.

Challenges in Implementing Information Systems in

Emergency Management Agencies

(from the Center for Technology in Government)

Challenges.  State-local government information systems—

· are diverse (in community settings, organizational cultures, structures, staff). 

· must deal with complex situations (mismatched fiscal years; hierarchical, team, and matrix management styles; program- and customer-driven work environments). 

· must link state and local agencies together for both delivering services and providing administrative support. 

· are complicated, poorly understood, and rapidly changing.

Information technology for emergency management is changing. 

Older information systems (1970’s–80’s) were—

· less flexible (typically based on mainframe computers).

· more costly. 

· harder to use (requiring specialists for most maintenance and program changes).

New information systems are—

· becoming more flexible relying on networks, industry and international standards.

· very powerful hardware and software tools. 

· employing useful features such as electronic imaging, electronic work flow, e-mail, electronic data interchange, and the WWW.

Barriers to Implementing Information Systems in

Emergency Management Agencies
(from the Center for Technology in Government)

· Lack of education and information about technology and programs. 

· Lack of a shared, reliable computing and network infrastructure. 

· Human and organizational resistance to change. 

· Unrealistic time frames. 

· Organizational, programmatic, technological, and legal complexity. 

· Changing priorities. 

· Overlapping or conflicting missions among participating agencies.

· Insufficient staff for data input.

· Machine incompatibility.

· Obtaining software information.

· Budget constraints.

· Constraints on system expansion.

· Inadequate staff training.

Objective 10.3.
Advantages and potential problems with information systems in emergency management.

Dash (1997). The use of Geographic Information Systems in disaster research.

In the last ten years, Geographic Information Systems (GIS) have slowly crept their way into the everyday methodological discourse in areas such as geography, urban planning, and emergency management.  However, GIS has yet to be integrated into social science research on disaster.  This paper uses examples of GIS use in emergency management to help inform the future direction of GIS use in disaster research.  While computers and software and, for that matter, data are vital to the development of an effective system, more important are researchers who can generate theory-based uses for the technology that offer new understandings of disaster phenomena.  Only through research teams that include both researchers (idea generators) and technicians (idea “implementers”) can GIS be effectively used in disaster research.

Quarentelli (1997). Problematic aspects of the information/communication revolution for disaster planning and research: Ten non-technical issues and questions.
An information/communication revolution is being brought about by recent developments and innovations in computer and related technologies.  The article is based on the premise that many of the consequences will be very positive for all aspects of social life, but focuses on probable and possible negative effects of the currently accelerating cyberspace revolution.  Quarentelli identified ten problematical aspects for disaster planning, management and research (pp. 94–106). The problems he identifies can be summarized as follows.  The problems he identifies can be summarized as follows.

1. The probability that the “rich will become richer” in dealing with disasters. It is generally those in the best economic position that can take advantage of technological developments. Given that these developments mitigate the potential impact of a disaster, those that have the tools will fare better.
2. The possibility that technology that is a “means” will be turned into an “end” in itself. Technological developments typically lead to the notion that there can be a “technological fix” for whatever the problems there are. This is not always true. 

3. The inevitable information overload problem. This problem is self-evident given the capability of information systems to store and distribute large quantities of information.
4. Lost or outdated, information.  The “paper trail” which has been a part of disaster responses in the past, might be neglected in responding to disasters that largely depend on the use of information systems for their management.
5. The greater likelihood of the diffusion of inappropriate disaster relevant information.  More access means greater likelihood of greater and quicker diffusion of incorrect information.  A recent discussion of the possible use of the Internet for disaster planning in developing countries noted that the time will come when unfounded earthquake “predictions” or unfounded rumors (so common after disasters) will immediately find a global audience.

6. The implications of even further diminution of non-verbal communication.  Electronic communication will cut down on verbal and face-to-face communication; spoken words carry a vast amount of information beyond the words themselves.

7. Intra- and inter-group communication will be even more difficult.  Group communications are already difficult, even with the advantage of direct verbal communication.  Without the cues from the spoken word, both intra- and inter-group communication will be more difficult.  The existence of better communications facilities does not necessarily lead to better communication; part of the problem is the potential for information overload.

8. The negative consequences of the probable acceleration of fads and fashions associated with computer use.  For example, organizations with good connections to the Internet can sway opinion about various emergency management policies, such as FEMA’s current emphasis on mitigation (which the author maintains has not been definitively proven as justified).

9. The kinds of general social infrastructures and cultures necessary for the adequate functioning of disaster relevant technology.  The author notes that there is a weak social infrastructure in place which guides the behavior of the use of information technology for some emergency management personnel.  The problem is evident given the relationship of some emergency management agencies with the public safety agencies they are supposed to coordinate and control in conjunction with disasters (e.g., law enforcement and fire-rescue agencies).  Even though some of these emergency management agencies may be well-equipped with information systems, their use may be hampered by a weak working relationship.  

10. The certainty of computer-system disasters.  There have already been a few communication system breakdowns causing major disruption; the author illustrates this point with a 1990 AT&T network breakdown in 1990 which disrupted tens of millions long distance calls.  It is only a matter of time before a communication systems breakdown will contribute markedly to a disaster.

Objective 10.4.
Geographic information systems (GIS) and its role in vulnerability assessment.
Geographic Information Systems (GIS) for FEMA

Vulnerability Assessment Programs

Geographic information systems are important to—

· Vulnerability assessment programs. 

· FEMA’s Project Impact. 

· The process of “disaster proofing” communities. 

An important “product” for FEMA’s mitigation strategy are maps depicting zones with a high hazard potential and digitized via GIS.  

These maps provide valuable information about where to expect significant damage following natural hazard events, for use in—

· Setting loss-reduction priorities

· Community growth management

· Emergency response

· Recovery planning.

GIS technology is fully employed as a tool to support decision-making in all aspects of emergency management (mitigation, preparedness, response, and recovery). 

FEMA is also using the latest advances in remote-sensing technologies to support its national floodplain mapping program and to assist in all-hazard risk assessments. 

Objective 10.5.
Communication technology for preparing for, and responding to, natural disasters.
Relationship between Natural Disasters and

Communication Technology

(from Cate, 1994)

Hazards
Satellite Sensors
Satellite Remote Technology

Earthquakes

Linking sensors to and from central facilities



Landslides
Meteorological monitoring of soil wetness
Linking sensors to and from central facilities

Tsunamis
Wave surge detection
Linking sensors to and from central facilities



Volcanoes
Optical and thermal monitoring


Linking sensors to and from central facilities

Floods
Optical monitoring and meteorology
Linking sensors to and from central facilities

Typhoons/ Hurricanes


Meteorology
Linking sensors to and from central facilities

Tornadoes
Optical monitoring and meteorology
Linking sensors to and from central facilities

Wildfires
Optical and thermal monitoring


Linking sensors to and from central facilities

Relationship between Natural Disasters

and Communication Technology (cont.)

Hazards
Radio and TV
Print Media
Terrestrial Sensors

Earthquakes
Transmitting warnings and public safety information
public safety education (evacuation, construction)
strain gauges,

vibration sensors

Landslides
Transmitting warnings


public safety education (evacuation, construction)
strain gauges, wetness monitors

Tsunamis
Transmitting warnings


public safety education (evacuation)
sub-sea vibration sensors

Volcanoes
Transmitting warnings


public safety education (evacuation, location)
vibration and thermal sensors

Floods
Transmitting warnings
public safety education (evacuation, construction, location)
flood, rain, and river height sensors



Typhoons/ Hurricanes
Transmitting warnings
public safety education (evacuation, construction, location)
meteorological monitors for storm surges



Tornadoes
Transmitting warnings, specialized sensors
public safety education (construction, protection)
Doppler radar

Wildfires
transmitting warnings
public safety education
optical and thermal sensors

Interactive Activity

Choose an example of an information system which might be implemented by a local emergency management or other public safety agency.  A good example is providing Internet access to all professional employees in the agency.  Using the information contained in this session, particularly the tables, have a class discussion of—

· The process of implementation

· Barriers

· Potential problems (using Quarentelli’s list)

· Advantages, once set up and running properly.
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