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Abstract:

Inaworld of e-commerce and the phrase “dot.com,” and in which increasingly a
full range of governmentd services are being offered on the Internet, what isthe
date of eectronic emergency management? Increasingly the term Virtud
Emergency Operations Center (EOC) is used to describe everything from an EOC
with computers, through facilities that offer public information to Internet users,

to truly virtud facilities that gpply incident commeand system management
principles to supply services ectronicaly.

E-emergency management is being deployed component by component, with
components being chosen to meet Sngle needs-how to communicate, how to get
public information disseminated, how to look at avariety of weether sources.
Such growth is demongtrating impressive capabilities that have the potentiad to
make the emergency managers job easier and to increase the services offered the
citizens. However, the sgnificant issue remains to identify what functions
emergency management performs, and how to perform those same functionsin a
distributed manner. The critica questions become what can this potentid
capability do, how should it be organized and managed, and how does it make
emergency management more flexible, more survivable, and more effective.

Introduction

The last decade saw the exploson of the Internet as a tool for communications
and commerce. The use of “e” or “dot com” now identifies an activity or
organization as a uniquely progressve pat of modern business, government, and
life. So where does emergency management stand; is it redidic to dart referring
to “e-emergency managemet” and defining the use of the dectronic environment

asanew way to perform professond disaster related work at the local level?



This paper focuses a the date (or provincid) and locd levd. There are well-
funded initigives usng high technology in some jurisdictions. These push the
date of the art; however, it is questionable whether these cases accurately reflect
practice in the mgority of sub-nationa emergency management organizations.

The State of the Art Anecdotally

There ae undoubtedly differences in the degree of dectronic integration
depending on the function. Today it is rare to find government offices, even in
smal and rdatively poor jurisdictions, in the United States where every desk does
not have a desktop computer. The ability to word process, manage budgets by
oreadsheet, and communicate with both colleagues and the public by e-mal is
too important to ignore in the norma day-to-day business of government.

This levd of automation does not extend universdly to emergency operations
centers. In 1997 and 1998 | visted three county and city emergency operations
centers in jurisdictions which had invited evduaion by the Virginia Department
of Emergency Services in a Loca Emergency Management Operaions Exercise
In two cases the single computer in the operations room was a terminal used to
review digpatches made by the public safety dispaich centers. In the third case, a
computer was added for a Geographic Information System display. The leve of
automation in jurisdictions which depend on converting a conference room in a
criss or with no designated emergency operations center, is probably lower.

At the date levd, the integration of computers into emergency operations centers
is more complete. For example, in Virginia, the State Emergency Operations
Center, the Transportation Emergency Operations Center, and the Hedth and
Medica Emergency Support Center are fully computerized with multi-function
emergency management software.  However, in one dtate emergency operations
center | vidgted in 1999, the single monitor in the operaions room was a Satus
display the anuclear power gation’s Local Emergency Operations Facility.

Software products provide a full range of emergency management decison
support, resource management, and incident documentation functions.  The
Emergency Information System (EIS), SoftRisk, and EM 2000 are dl powerful
tools dlowing most emergency management functions to be peformed on a
high-end desktop or laptop computer. ExIErate is a the smple end, providing a
macro-based system that dlows maintenance of a set of status boards in Excdl.

The State of the Art in the Literature

The 1984 edition” of the Emergency Operating Centers Handbook recommended
“preference should be given to nondectric machines, such as manud typewriters

! To the best of the author’s knowledge, this is the last edition published. There is
no current Federad Emergency Management Agency document that provides
consolidated guidance for management of emergency operations centers.



or hand-operated mimeograph machines, and battery-operated equipment such as
caculators and recorders’ (F-2). In the context of nuclear war surviva this
advice made sense.  However, the falure to include computers as a criticd
component of emergency operations centers continued as late as 1995. In that
year the new Feded Emegency Management Agency fidd ddivery training
course, EOC's Management and Operations, included computers on a supply lis
(3-13) and referenced the need for a system administrator for disaster computer
operations (2-24). However, it did not address the actud role of computers and
made no mention of the potentid of the Internet as a communications tool.

However, emergency management agencies did not ignore the computer in the
1980s and early 1990s. For example, the Wyoming Emergency Management
Agency was recognized in 1988 for its exemplary office computerization
program. In addition to such functions as word processng, the Agency was
darting to use computer based databases for resources tracking, was participating
in the State and Loca Emergency Management data Users Group for professiond
exchanges, and was darting to explore the use of computers for communications
with Wyoming counties (Federd Emergency Management Agency 1988).

By 1986 some visonaries were beginning to project and develop computer
sydems to peform essentid emergency management  functions. Morentz
suggested that incorporation of computers into emergency management was
critica to the effective use of information to protect communities in disssers.  In
1988 a saies of papers a the Symposum on Information Technology and
Emergency Management held in Gatlinburg, Tennessee addressed a wide variety
of potentid gpplications, including discussons of information resource definition,
optimum use of information, networking sysems, and decison support
(Chartrand and Chartrand 1989). By 1996 emergency managers were discussing
goecific gpplications of exising technology. For example, Robert McDanid
suggested that computers could be used to smulate many of the information
sources in an emergency operations center to facilitate free-play exercises. And
in 1998 Gruntfest and Weber asserted that “the Internet has been beneficid in
emergency management by providing comprehensve data resources and
increasing professionalism because of a sharing of expertise’ (67).

Today the criticdity of computers to emergency management programs may be
inferred by reviewing annua recognition of Exemplary Practices in emergency
management.  In three volumes published by the Federd Emergency Management
Agency a totd of 152 projects were profiled ranging from Fire Explorer Posts to
nuclear disaster preparedness. Of the 152, 2.6% (n=4) used computers and the
Internet in ways that increased public access to emergency information or the
efficiency of emergency management disaster operations (see Table 1).

2 Exploring is a career oriented, young adult program of the Boy Scouts of
America



Table 1. Computer Based Exemplary Emergency Management Programs 1995

1998
Year: Totd Programs. Computer Based:
1995 64 none
1997 38 meteorologica consultation services
1998 50 agricultura database tied to geographic information

Internet based severe sorm public information Ste
professond interchange Internet Site

Note:  This compilaion does not include programs which used computers for
word processing to prepare documents (one cited in 1995) or for research studies
that did not appear to have direct operationa use (three in 1995 and onein 1997).
Sources: Federa Emergency Management Agency, Partnerships in Preparedness.
A Compendium of Exemplary Practices in Emergency Management, Washington,
DC, U. S. Government Printing Office, 1995. Federd Emergency Management
Agency, Patnerships in Preparedness. A Compendium of Exemplary Practices in
Emergency  Management, Volume Il, Washington, DC, U. S Government
Printing Office, 1997. Federd Emergency Management Agency, Partnerships in
Preparedness. A Compendium  of  Exemplay  Practices  in  Emergency
Management, Volume I1l, Washington, DC, U. S. Government Printing Office,
1998.

What Is Happening on the Web

Internet Presence by Emergency Management Agencies

Today an Internet presence is dmost a universa practice by North American date
emergency management agencies. All 50 United States date emergency
management agencies have Internet sites as do 10 of 13 Canadian Provinces. And
eght state emergency management associations have established a Web presence.
The content of such dtes varies greetly, but includes such categories as contact
information, agency missions, newdetters and annua reports, links to emergency
information relevant to the jurisdiction, public education materids, and even
complete texts of plans (Integrated Emergency Management Benchmark 2000).

The Internet as Professond Information Exchange

One of the more interesting developments in the use of the Internet for
information exchange has been the emergence of the Emergency Infrastructure



Information Program (ElIP), which hosts a weekly forma presentation on some
agpect of emergency management through chat.  Although there are listiservs and
discusson groups for emergency management, the moderated character of the
ElIP and its archives of presentations, makes it more trustworthy and a “dynamic
exchange of emergency management information” (Moore 1997, 57).

Exercises on the Web

The first dectronic mail based exercise may have been a March 1996 tabletop
exercise conducted by members of the Loca Emergency Planning Committee
Mailing Lig. This exercise induded a scenario and exercise messages, to which
participants reacted by providing their suggested actions (Pasquardlli 1996).

In November 1998, as pat of the Virtua Fire and Rescue Expostion, the
Emergency Information Infrastructure Partnership conducted WEBEX, an
Internet exercise udng cha as the medium for informaion exchange in a
smulated emergency operaions center, incident command post, and other work
areas (Sebring 1999). A second WEBEX was conducted in December 1999
(“WEBEX ii: Featuring the City of Rttsburgh, Pennsylvania® 1999). Not only
were the participants in these two exercises a disparate group drawn from across
the country, but the medium of play dso dlowed participatiion by a large number
of people, 77 in WEBEX 98.

The Emergence of the Meta-Site as Truth

With modern page building software one can rapidly create a complete Internet
dte to provide a wide variety of hdpful, even vitd, information. However, none
of this information resdes on the new dte it is presented through links to other
dtes. By pagting together dozens of sources, the meta-Ste emerges as a view of
redity that may or may not be true. The user of the dte depends on the
emergency management knowledge of the dte owner and his or her ability to
sdect information sources for their operationd vaue. Interestingly enough, one
never sees these links assigned a measure of confidence® as a guiddine for their
use for decison making—it is as though al links are created equal. Perhgps even
more limiting is the redity that the meta-dte can only present links to information
dectronically avalable; if information is not on the Web, it disgppears from the
redity of the meta-Site, but not from that of the disaster.

Moving Toward the Virtud Emergency Operations Center

Some emergency management agencies are placing red time hazard information
and decison making tools on ther Internet Stes, as are large meta-Stes, induding

3 The author is familiar with only one site that provides assessments of emergency
management dtes, in the context of ther vdue for academic research and
ingtructional purposes (Integrated Emergency Management Benchmark 2000).



Emergency Management Gold and the Disaster Center. The Disaster Center now
produces a daly dtuation report summarizing the Ste owner's assessment of the
national dissder dtuation. The Nationd Voluntary Organizations Active in
Dissster maintains a listse* to rapidly disseminate situation reports of disaster
paticipation by its member agencies And an initigtive a Smon Fraser
Universty seeks to “edablish an experimentd virtud emergency operations
center, where wirdess information networks, interconnected to other fixed and
mobile networks, dlow managers to reman in the information loop, ether until
they can reach their EOC dedtinations, or as a subgtitute for physica presence at
the EOC” (Anderson n.d.). All of these functions begin to duplicate activities and
products of atraditiona bricks-and- mortar emergency operations center.

In Virginia one volunteer organization, the Virtud Emergency Operaions Center,
has gone a step beyond experiment to actualy run an emergency operations center
supporting other agencies with a completely Internet architecture.  There are two
ggnificant differences between this and operations such as those of the meta-sites
and experimentd dtes.  Fird, the Virtud EOC is performing specific informeation
dissemination work for served organizations without any atempt to serve the
genera public. Second, this process is managed usng an incident command
system, emergency operations plans, and emergency operations center procedures
by individuas who are widey geographicdly separated. This provides both a
measure of survivability and wide access to information.

Dangers for Managers

The exploson of informetion creates the potentid for dgnificant problems for
emergency managers. Mogt basic is the question “what do you trust?” This has
for some time been an issue in academia; for example, one commentator in The
Chronicle of Higher Educetion charecterized the dilemma as “the inability to
extract the useful scholarly nuggets from the mountains of digitd gravd and
durry can be frudraing” (Gants 1999). Others say frankly that “dthough the
Internet  offers a wedth of information, much of it is of quedtionable vadue’
(McGuire, Stillborne, McAdams, Hyatt 1997, 10) or offer specific suggestions for
vaidating sources (Rodrigues 1997). If scholars, with time to review information,
find this frudrating, the decison maker forced to make decisons in minutes
rather than hours or days can be excused for wondering who or what to trust.

The information exploson creates a need for education to undersand what is
being presented.  Ten years ago there was little competition for which forecast
emergency managers would use.  Experience suggedsts tha this is no longer a
given. Prior to a hurricane conference cal today, | review the Nationd Weather
Service advisories (available as the Westher Wire on DTN®), look a the officid

* A listsarv is an automated e ectronic mail management and distribution system.

> DTN is a commercid weather service that offers satdlite delivery of a variety o
weether products with continuous updates.



sorm data on HURREVAC? review the picture presented by HURRTRAK,’
check the Weather Channel’s ten minute before the hour severe sorm coverage,
and check severad sdlected Internet Stess. When | listen to the Nationa Weather
Sarvice forecadters, it is tempting to view ther discusson with a cetain ar of
superior knowledge—after al, | have had access to a tremendous amount of data
It takes humility to remember my education includes not one meteorology course.

It is interesting that this is happening during a backlash againg higher education
in emergency management. One candidate for presdent of the Internationa
Asociation of Emergency Managers based his 1997 campaign in some measure
on public pronouncements that requiring a college degree as a measure of
professondism was an inqult to hard-working emergency managers who were
busy protecting their communities and not in the classoom (Appleby 1997). In
1998, as a reault of pressure from the Association's Region IV and the Texas
Emergency Management Association  (National  Coordinating  Council  on
Emergency Management 1997), the Internationd Associgtion of Emergency
Managers deleted the requirement for a Bachelor's degree as a component of
certification as a Certified Emergency Manager.

Not to be overlooked is the potentia for public second-guessing, before or after
an event. As a working emergency manager, | routindy have had other
individuds in my organization question me about the potentia for severe wegther,
the course of a particular tropical storm, or other events. Those questions are
adways preceded by reference to an Internet Ste they have accessed. It intuitively
gopears to be a andl dep to the generd public usng Internet information as the
bass for persond decisonrmeking. On the one hand, if the information is good
and it leads to early sdf-evacuations in a high hazard Stuation, then emergency
management will profit from easy Internet access. If, however, the information is
bad, the potentia for more people being at risk is probably increased.

Defining E-Emergency Management

At the gart of this paper | asked whether it was time to begin to define e
emergency management as a new form of professona work. | believe the amswer
must be yes. In a recent short note in the newdetter of the State and Loca
Emergency Management Data Users Group, the nationd emergency management
technology association, | suggested that some of the components of a virtud
emergency operations center might include:

® HURREVAC is a standard hurricane tracking, inundation, and evacuation
decision software distributed to emergency management agencies.

" HURRTRAK is a commercid hurricane weather service that provides a superior
graphic presentation of current and forecast hurricane data.



use of emergency management software to communicate interndly and
externaly and to manage data.

remote access to emergency operations center databases and
communications.

access to Internet Sites to gather information.

dissamination of information on the Internet both to officid response
organizations and for public access.

linking dispersed individuds to peform emergency operations center
functions remotely (Green 2000).

If we think beyond the emergency operations center, other potentias emerge for
e-emergency management.  Some agencies have placed sgnificant amounts of
public educaion information on line and the Universty of Richmond is now
teeching Federd Emergency Management Agency professond technica courses
udng Internet delivery. Is there room for a variety of public education and
technicd training, ddivered just in time, ranging from mitigation to recovery?

Information Stes are dready disseminaing warning information and ingructions
of vaue to the generd public during disaster onset.  The development of systems
linking governmental agencies to dlow rapid data interchange to complement
each others operaions increases the reach and capability of emergency
management—the  Virginia Operationd Information Sysem is an  example
(Thomas 2000). Specific tasks supporting an emergency operations center or
emergency management agency are dready being performed off-dte in one case,
and the potentid exigts for thisto be a reasonably routine mutua aid procedure.

The chdlenge of any of these gpproaches lies in the commitment of resources.
The technological solutions to problems that could be addressed by e-emergency
management are not overwhemingly difficult. However, they require money and
daff to cary out. More importantly, they do not reduce the need for highly
trained and educated emergency managers to evauate and apply their products as
part of an overadl governmenta response to disasters. Therefore, | would close by
uggesting a definition of e-emergency management as.

a sysem of computer based tools and communications architectures
managed by traned personnd usng sandard plans and procedures to
communicate and manipulate data for public information, program
management, decison making, and policy edablishment to protect
communities from the effects of disasters.

References

Anderson, Peter. “VEMIS. Welcome to the Virtuad Emergency Management
Information System Prototype” Availableat: http://hoshi.cic.sfu.cal~anderson/
vemis. Accessed March 30, 2000.



Chartrand, Robert Lee and K. C. Chartrand, eds. Strategies and Systems for
Dissger Survivd: The Symposum on Information Technology and Emergency
Management. Rockville, MD: Research Alternatives, Inc.

“Emergency Management Gold.” Avallable at: http://mwww.disasters.org/emgold.
Accessed March 31, 2000.

Federal Emergency Management Agency. Emergency Operating Centers
Handbook. CPG 1-20. Washington, DC: U. S. Government printing Office,
1984.

. Partnershipsin Preparedness. A Compendium of Exemplary Practices
in Emergency Management. Washington, DC: U. S. Government Printing Office,
1995.

. Partnershipsin Preparedness. A Compendium of Exemplary Practices
in Emergency Management. Volume [1. Washington, DC: U. S. Government
Printing Office, 1997.

. Partnerships in Preparedness. A Compendium of Exemplary Practices
in Emergency Management. Volume I11. Washington, DC: U. S. Government
Printing Office, 1998.

Federd Emergency Management Agency. Emergency Management Indtitute.
EOC’s Management and Operations Course: Student Manua. Washington, DC:
U. S. Government Printing Office, 1995.

. Exemplary Practices in Fre Services and Emergency Management:
Wyoming Emergency Management Agency Office Computerization Program
FEMA-203. Washington, DC: U. S. Government Printing Office, 1988.

Gants, David L. “Peer Review for Cyberspace: Evauating Scholarly Web Sites”
The Chronicle of Higher Education. April 9, 1999. Available at:

http://chroni cle.com/weekly/v45/i31/31boo801.htm. Accessed February 24,
2000.

Green, Wdlter G, I1l. “What Makes an EOC Virtua?” SALEMDUG News &
Views. Winter 2000. p. 11.

Gruntfest, Eve and Marc Weber. “Internet and Emergency Management:
Prospects for the Future.” International Journa of Mass Emergencies and
Disagers. Vol. 16, No. 1, March 1998. pp. 55-72.

“Integrated Emergency Management Benchmark.” Available at:
http:/Amww.Richmond.edu/~wgreen/benchmark.htm. Accessed March 27, 2000.



McDanid, Robert. “Changing Environments. Technology Driven Exercises”
The Journa of the American Society of Professond Emergency Planners. 1996.
pp. 58-61

McGuire, Mary, Linda Stillborne, Mdinda McAdams, and Laurel Hyatt. The
Internet Handbook for Writers, Researchers, and Journdists. New York, NY: The
Guilford Press, 1997.

Moore, Avagene. “Emergency Information Infrastiructure Partnership.” The
Journd of the American Society of Professonal Emergency Planners. 1997. pp.
55-58.

Morentz, Kames W. “Emergency Management is Information Management.” In
Termind Disagters. Computer Applicationsin Emergency Management. Sdlie
A. Marston. Ed. Boulder, CO: University of Colorado, 1986.

Pasquardli, Tim. Internet eectronic correspondence with members of the LEPC
Mailing List for LEPC Exercise. February 9, 1996 to March 8, 1996.

Rodrigues, Dawn. The Research Paper and the World Wide Web. Upper Saddle
River, NJ Prentice Hal, 1997.

Sebring, Amy. “WEBEX: An Experiment in Using internet Live Chat to Conduct
aFunctiond Exercise” |AEM Bullgin. Vol. 16, No. 4. April 1999. pp. 17-18.

“The Disaster Center.” Available at: http://www.disastercenter.com. Accessed
March 30, 2000.

Thomas, Tammy, Transportation Emergency Operations Center Supervisor,
Virginia Department of Trangportation. Interview by the author, Williamsburg,
Virginia, March 21, 2000.

“The Virtua Emergency Operdtions Center.” Avallable at:
http://Aww.virtualeoc.org. Accessed March 29, 2000.

“WEBEX ii: Featuring the City of Pittsburgh, Pennsylvania” Avallable a:
http:/Aww.vfre.com/presentation26/. Accessed March 28, 2000.

Biography

Dr. Green directs the Emergency Services Management degree program a the
Universty of Richmond. His background includes sarvice as a military disaster
preparedness officer, a Sate agency disaster coordinator, and current leadership in
the volunteer organization that operates the Virtua Emergency Operdtions Center.
His gpecific research intereds include professond certification in emergency

management and the management of response operations.



