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Recent disasters in the United States and around the world highlight the extensive social-cultural, economic, ecological and constructed impacts of disasters and the many needs to help communities, small businesses, corporations and non-profit agencies in avoiding or reducing losses.  Colleges and universities have recognized the increasing interest by graduate students in hazards science and disaster management programs and responded by developing, adapting or expanding institutional efforts to attract students to their campuses and graduate programs in hazards and disaster management.  Programs are not limited to just a few academic disciplines and students thus have many options for study from the physical sciences to social sciences.  The key question for university academic units is how to structure a program that responds to this growing and diverse interest in graduate education in hazards and disaster management.  The following provides some thoughts on how university graduate programs can structure graduate education initiatives to attract broader participation in an emerging field of study.   

Efforts to examine strategies to reduce or eliminate our vulnerability to disasters and thus change our risk exposure have been a priority in the private and public organizations for some time.  These organizational efforts reveal the need for better prepared professional staff in our organizations.  Hazard mitigation and comprehensive risk management programs must be guided by creative talented and skillful employees who understand the nature of hazards and their direct and indirect impacts.  Graduate studies in hazards and disaster management are thus able to address a rapidly emerging human resource need in organizations and prepare current and future employees to help organizations at all levels in reducing the costly losses associated with disasters.  The key is that these disaster impacts can be reduced and in many cases avoided with an investment in comprehensive preparedness, risk management, and hazard mitigation initiatives.  

Keys to success for a Multi-disciplinary Hazards Program

Recognize existing institutional coursework and faculty interest in hazards and disaster sciences:  Many colleges and universities currently offer hazard related classes as a part of their normal course offerings.  Unfortunately, the classes are limited to their discipline and not part of a broader program of study in hazards and disaster management.  Graduate programs in the physical and social sciences have recognized the growing demand for a skilled and knowledgeable workforce that understands the nature of hazards and strategies for reducing their adverse impacts.  Civil and environmental engineering, geology, physical geography, environmental sciences, and atmospheric sciences programs have showcased hazard related classes in their curriculums to attract graduate students at both the masters and doctoral levels.  Classes such as “Extreme Events,” “Wind Engineering,” “Transport and flow of hazardous substances,” “Environmental Hazards Analysis,” and “Hazards and the environment” all address graduate student interest in hazards and disasters.  Many of these programs have also established concentrations in toxicology, environmental management, and emergency management in an effort to attract students to their campus and academic programs.   The social sciences are also acknowledging the growing interest by graduate students and the need by organizations by expanding their curriculum in “crisis counseling,” “sociology of disasters,” “crisis management,” “human impacts of disasters,” “crisis in families,” “hazards of place,” and “the psychology of stress.”  

Combine existing coursework into a program of study: Programs from Geography, Urban Planning, and Public Administration have recognized the value of formalized graduate studies in hazards and disaster management by adding a concentration in emergency management or hazards sciences in their curriculum.  Other academic institutions have added graduate minors, certificates or full degree programs in response to a growing interest in hazards and disaster management.    

Professional development programs such as Public Administration and Public Health offer examples of how professional oriented graduate programs clarify how single discipline oriented programs might be adapted for studies in hazards and disaster management.  A graduate of a public administration curriculum will likely focus on planning, program evaluation, human resource management, budgeting and financial management, and policy but will not likely address natural and human caused hazards and non-structural strategies to reduce risks.  The program could be easily adapted to address these topics with the addition of a few courses.  The limitation of the single disciplinary approach is that the students may lack valuable skills in geographic sciences, community design, social dimensions of disasters or ecology which are not addressed in the programs.  Since graduates in professional degree programs may not have the broad based knowledge and skills offered by interdisciplinary programs, these professionals will need to partner on the job with other professionals to fully understand the nature of many hazards and risk reduction strategies.  The single disciplinary approach of graduate studies may also be seen in graduate engineering, environmental sciences students, physical geography or landscape architecture programs which focus on a single discipline.  The limited perspective of single disciplinary graduate programs can be overcome by encouraging students to take classes outside their normal field of study and broaden the student’s awareness and understanding of the hazards physical sciences or human, cultural and social sciences.  

Develop a multi-disciplinary approach to graduate education:  Multi-disciplinary graduate study programs bring together students from many different disciplines to a common setting and concepts of hazards and disaster concepts.  For example, graduate students from engineering, arts and sciences, basic sciences, business, education, social work, and architecture are brought together to examine the complex and interrelated nature of hazards and their impacts on not only the built / constructed environment, but also the social-cultural, economic or ecological impacts of a disaster.  The examine how natural and human caused hazards can be interrelated and how organizational and public policies that influenced the impacts of disasters are explored and how policies in one area impact in others.  A multi-disciplinary approach to graduate education in hazards sciences thus provides a basis for preparing many professionals to work in a hazards risk management related field but from many different disciplines.  

An alternative approach used by Louisiana State University in the Disaster Science and Management Program is to offer an interdisciplinary minor from the Graduate School that is available to any graduate student on their Baton Rouge campus.  This approach is based on the concept that no single discipline addresses the broad nature of natural and human caused hazards nor can the single discipline address the diverse community and organizational approaches that are needed to reduce or eliminate the adverse impacts of disasters.  This multi-disciplinary approach recognizes that many disciplines prepare students to understand the complex and inter-related nature of natural and man-made hazards and that a deeper understanding of hazards risk management can lead to more successful approaches in reducing risk and vulnerability.        

Broad based university hazard and disaster management programs prepare professionals from many field to engage in disaster problems, policies, and issues.  Rather than restricting the program of study to a single discipline, allow students to broaden their knowledge and skills by taking courses in other disciplines.  Students interested in community development and change could find relevant coursework in Urban Planning, Anthropology, Social Work, Sociology, Human Ecology, Geography, Architecture and Landscape Architecture.  Students interested in the nature of hazards could find classes in Geology, Geography, Environmental Sciences, Oceanography, Physics, Biological Sciences, and Engineering.  The table below shows the participation from different academic units at Louisiana State University’s graduate studies program in Disaster Science & Management.  The program includes broad participation from both the physical sciences and engineering as well as the social sciences.  


Encourage Interdisciplinary Collaboration from Discipline Based Research Efforts:  The availability of faculty who are engaged in hazards research from disciplines represented on the campus is critical to building a cadre of students who can benefit from learning not only from their own discipline but from faculty and students from other disciplines.   Faculty who are examining hazard and risk management related problems and issues provide the foundation from which the program is built.  The ideal situation is to identify faculty from throughout the institution and build a network of interested scholars.  

Following Hurricane Katrina, many faculty saw the opportunity to apply their craft to the social, cultural, economic, environmental, and constructed issues facing Gulf Coast communities.  Encourage faculty from speech communications, early childhood education, folklore, social work, human ecology to work together on research studies.  Those who might never have studied the nature and implications of this catastrophe may be interested in seeking and finding opportunities to understand what it meant.  

Encourage Interdisciplinary Programs to offer hazard and disaster management courses:  The LSU Honors College will offer a course in “Critical Analysis and Social Responsibility: The Human Response to Disaster and Disease” for the second time during the Fall 2008 semester.  Over 300 incoming Honors College freshmen will take the course which will be taught by nineteen faculty from throughout the university.  Faculty members work in teams of five members each to encourage interdisciplinary thinking and discussion of the human impacts of natural disasters and disease.  The class is intended to encourage to examine critical issues associated with the human impacts of Hurricane Katrina and Rita in 2005.  The interdisciplinary nature of the Honors College provides an excellent base for critical analysis of current issues on a campus.  
Engage graduate students in existing research projects:  Having faculty involved in research projects brought the incentive to find support from both internal and external resources.  Many state and federal agencies, foundations and corporations support research projects.  The availability of graduate assistantships would be a powerful incentive to have a new generation of scholars learn first-hand the nature and impacts of disasters.  

Apart from graduate student financial support, colleges and universities may be able to provide students with opportunities to be involved in hazard and disaster research effort.  Many institutions have created research centers or institutes that focus on hazard or disaster related issues.  These research organizations are mission driven and may have institutional support for graduate assistantships.  In addition, these organizations may have data or equipment that may be used to support research initiated by graduate students interested in hazards and disasters.  

Organize campus hazard research efforts:  Many colleges and universities have the capacity to characterize hazards and simulate potential disasters such as floods, hurricane storm surge, tornados, hurricane winds, chemical incidents or acts of terrorism.  Campuses may have direct and remote sensing labs, as well as modeling labs that could focus their efforts on hazards and disasters.  The computer simulation models and labs allow faculty and graduate students to characterize and understand the impacts of disasters and hazards.  The modeling programs utilize a variety of data obtained from direct and remote sensing sources as well as satellite images.  The models and methods used in the LSU labs complement other modeling efforts adopted by NOAA, FEMA, and USGS.  The models use data reflecting local weather conditions, terrain, or physical structures as part of the data input.  Other data sources are used to monitor the actual physical event such as the extent of flooding or the dispersion of the chemical release or wind land fire.    

Encourage graduate students to direct their course of study to their own professional interests:  The manner in which we organize and manage undergraduate programs is different from graduate studies.  For undergraduates, the structure of the program must be outlined and communicated to students to ensure that they leave the campus with the knowledge and skills required to contribute to their discipline.  For graduate students, students are provided a basis for understanding the contributions that have been made to the field of study.  It is up to the student and their advisor to then shape the remainder of their studies to foster research reflected in a thesis or dissertation.  Rather than a step by step path to a graduate degree, the student is encouraged to specify an area of emphasis where they can become involved and begin the discovery process that is part of their research initiative.  Accommodating individual goals into graduate studies allows the graduate program to be more responsive to student interests and professional aspirations.  

John C. Pine is Director of the Disaster Science and Management Program at Louisiana State University in Baton Rouge, LA.


Faculty Representation from Schools and Colleges 


Disaster Science and Management Program - Louisiana State University





College of Arts & Sciences		27 (Geography & Anthropology; English; Political 					Science; International Studies; Sociology; 						Communication Studies; Psychology) 


College of Basic Sciences		3 (Computer Science; Geology & Geophysics; Physics)


School of Business Administration	11 (Management, Public Administration; & Information 					Systems & Decision Sciences)


School of the Coast & Environment	10 (Environmental Sciences; Oceanography & Coastal 					Sciences)


College of Art & Design			6 (Landscape Architecture; Architecture; Photography)


School of Social Work			1


College of Engineering			9 (Civil & Environmental; Mechanical)


College of Agriculture			2 (Human Ecology; Experimental Statistics)


College of Education			2 (Department of Educational Theory, Policy & Practice)











LSU Hurricane Center facilitates interdisciplinary research initiatives for hurricanes and other natural and man-made hazards.    The Center encourages multi-disciplinary initiatives between academic and research units on campus, off campus academic institutions, as well as private and non-profit partners.  


The Stephenson Disaster Management Institute (SDMI) is a research and education unit that focuses on crisis and disaster response management around the world.  


The Computer Aided Design & Geographic Information Systems (CADGIS) Research Laboratory was founded in 1984 and is dedicated to teaching and research in the areas of computer aided design, geographic information systems, remote sensing, image processing, and other computer applications in art, architecture, design, geography and anthropology, interior design and landscape architecture.  It provides specialized support to other academic research units of the University and external partners.   





Several laboratories are within the Coastal Studies Institute in the Department of Oceanography and Coastal Science.  The Earth Scan Laboratory is one of the few university-based remote sensing programs with its own satellite data receiving stations, and has an extensive library of historical imagery.  The WAVCIS (Wave Current Surge Information System) is one of several networks of in-situ atmospheric and water monitoring stations at LSU.  This system includes a network of meteorological and ocean wave and current sensors located on oil and gas platforms in the Gulf of Mexico.  





Southern Regional Climate Center within the Department of Geography and Anthropology is one of the six National Oceanographic and Atmospheric Administration (NOAA) regional climate centers.  The Center collects and archives weather and climate data in the south central U.S. from ground based weather stations which offer detailed weather information including air, wind, and temperature readings; the ongoing readings are transferred in digital form by phone or direct input from the sensors into computers.  The detailed weather data is a critical input for the modeling labs and hazard computer programs.


 


Louisiana Agri-climate Information System (LAIS) - operates a network of 23 land-based weather monitoring stations from the Department of Biological and Agricultural Engineering.  These sensor systems provide a means of collecting dynamic high resolution data for coastal hazards.  This array of fixed sensors is essential to high resolution modeling of hurricanes and coastal storms in the Gulf of Mexico.  





The Wind Tunnel Laboratory in the Departments of Mechanical Engineering and Civil & Environmental Engineering Departments includes two low-speed wind tunnels. One is capable of aerodynamic studies while the other is modular for either aerodynamic or boundary-layer (Wind-Engineering) studies.  Civil and Environmental Engineering also hosts the following Center:  Center for Geoinformatics, Hazardous Substance Research Center, Louisiana Transportation Research Center, the Center for the Study of Public Health, and the Louisiana Water Resources Research Center.





Louisiana State University is home to one of the largest university based supercomputers in the world.  This computer provides a means for complex hazard modeling programs such as the ADCIRC hurricane wind and storm surge hazards.  The system allows a multi-disciplinary research team to utilize one of the most complex and dynamic hurricane models for the Gulf of Mexico.   

















