Interdisciplinary Graduate Education Program in Disaster Risk Management (DRM IGEP)
Our DRM IGEP team includes core faculty from 4 Colleges: Architecture and Urban Studies,
Business, Engineering, and Science, and from 4 different Departments.
Table 1. Core and Affiliated Faculty in DRM IGEP, and areas of expertise.
Core Faculty Team1

College

Dept., Ctr.

Areas of Expertise:

Margaret Cowell
James Martin (lead)
Guney Olgun
Max Stephenson

CAUS
COE
COE
CAUS

UAP, NCR
CEE, DRM
CEE, DRM
UAP, IPG

Robert Weiss
Yang Zhang

COS
CAUS

GEOS
UAP

Christopher Zobel

PCOB

BIT

Policy, community & citizen engagement
Natural disasters; risk analysis; bldg. codes
Critical civil infrastructure; risk analysis
Policy and governance; social and; cultural
impacts on disasters; humanitarian relief
Tsunami; coastal hazards; geo-modeling
Hazard mitigation policy; land-use
planning; community resilience
Decision support systems; IT, economics;
public-private partnerships

Extended Faculty Team
Martin Chapman
Jennifer Irish
Loren Rees
Adrian Rodriguez-Marek
Robin Russell
Priya Dixit

COS
COR
PCOB
COE
PCOB
LAHS

GEOS,VTSO
CEE, CHE
BIT
CEE
BIT
PSCI

Drew Ellis
Jocelyn Widmer

CNR
CAUS

GEO
UAP
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Earthquake hazards; risk analysis
Coastal engineering; flood control systems
Spatial DSS; values-based modeling
Risk analysis; earthquake engineering
Economic impacts; supply chain logistics
Social impacts of disasters, esp. terrorism;
identity and international relations
Climate change; meteorology; drought
Public health risk; pandemic; bioterrrorism

Core faculty emails (@vt.edu): mmcowell; jrm; olgun; mstephen; weiszr; yang08; czobel

DRM IGEP is united around one of the most urgent challenges of the 21st century—the
accelerating and unsustainable rate of disaster losses due to both natural and man-made causes.
Risk is the overarching theme that underlies our quest for disaster resilience – how do we define
it? How do we communicate it? How do different people perceive it? How do we mitigate it?
New solutions require not just interdisciplinary work, but new transdisciplinary knowledge (see
Fig. 1). We thus propose a novel highly-integrated program that seeks to build a common
language, perspective, and set of objectives among all those who impact risk—it includes
contributions from the social and political sciences, from business and economics, and from
science and engineering. Our thematic research areas address the key “drivers” of our
vulnerabilities, and the respective fields of study that inform sustainable decisions and actions:
• Disaster risk knowledge – impact of social, environmental, and economic drivers, and their
complex interactions, on risk; risk minimization. -- Led by all DRM IGEP faculty
• Environmental drivers and impacts: –natural disasters, climate change, critical
infrastructure. -- Led by geosciences, engineering, and natural resources faculty
• Social and policy drivers and impacts: –social responses, policy implications, urbanization,
terrorism, cultural impacts. -- Led by urban planning and political science faculty
• Economic drivers and impacts: –economic impacts, globalization, supply chain logistics,
impacts of technology interdependence, decision making and IT. -- Led by business faculty

Introduction
Disaster losses are growing exponentially and the rate is unsustainable. Underlying “drivers”
such as environmental change, population growth, urbanization, terrorism, globalization,
austerity, and an expanding reliance on interconnected technologies, increasingly cause our
vulnerabilities to evolve—our threats have become less predictable, more complex, and more
viral. Disasters do not respect geographic, political, social, cultural, or economic boundaries.
They are inherently multi-dimensional, deeply interwoven events, and no one entity, not even
government, can solve these problems alone. Despite this increasing complexity, however, our
current perspective is still dominated by discipline-specific thinking. Engineers tend to view
disasters such as Hurricane Katrina mainly as engineering failures, whereas policy makers tend
to view such events as policy failures. We lack a common language, a common set of objectives,
a common understanding, and a common vision for coping with risk and achieving resilience. It
also means that we are responding too slowly. To meet these evolving challenges, we must
develop new dynamic, adaptable, trans-disciplinary approaches that transcend even interdisciplinary boundaries. And we must do this quickly, especially in education and research.
Although there are numerous VT departments and centers working in DRM-related fields, and
the university’s strategic plan calls for emphasis in “resilience” research, we do not yet have a
formal program in this emerging area. In fact, there are few such programs in the U.S. or abroad.
The trend is that students and researchers in science and engineering typically lack a full
understanding of societal and cultural dynamics, while those in social sciences and policy fields
typically lack a basic understanding of risk analysis and resilience science. This traditional
approach greatly inhibits knowledge generation and development of holistic resilience solutions.
We seek to develop a new paradigm in disaster risk research and education that helps
move the nation from a reactive approach to a proactive stance where communities
vigorously engage in enhancing resilience. The DRM IGEP involves four Colleges, including
Engineering, Science, Business, and Architecture and Urban Studies, and four departments. The
program builds on existing interdisciplinary VT research centers, such as DRM-VT. Our
educational and research plans offer a new and novel perspective for approaching the problem.
Educational Goals: The primary educational goal of DRM IGEP is to produce nextgeneration risk professionals that have the skills and expertise to provide leadership in the
interdisciplinary field of disaster risk management. The program will initially consist of a
new graduate certificate in disaster risk management, requiring a minimum of 12 graduate hours
from a list of core courses that cover the environmental, social, and economic aspects of disasters,
along with basic risk management principles. This planned certificate program is intended as the
first step towards the development of an interdisciplinary degree program in disaster risk
management. Features include a common core capstone course, hands-on "living lab" experience
within our NRV community and with Arlington County, VA (via NCR), and internship
opportunities with DHS/FEMA, ThinkSwiss, the World Bank, and the UN.
Research Goals: The research focus is on producing graduate students (mainly PhD) that
will be leaders in DRM-related disciplines through a world-class program of transdisciplinary
knowledge generation. The grand research challenge is to generate knowledge that allows us to
take fuzzy concepts like “risk” and “resilience” and distill them down to inform the question:
"what do I need to do differently each day?" This is the key question for all who impact risk,
from managers, to policy makers, to individuals. DRM IGEP would leverage extant strengths of
several VT academic units and place us among national leaders in disaster risk science.

2

risk management, requiring a minimum of 12 graduate hours from a set of core courses that
cover environmental, social, and economic aspects of disasters. (A new degree program is a
near-future goal). This includes a new team-taught course, GRAD 5134 Interdisciplinary Study:
Principles of Disaster Risk Management, which utilizes scenario- and case-history-based
learning approach, and features a capstone team project to mimic the way interdisciplinary teams
have to collaborate in the real world—students will be problem-focused around central issues,
not discipline-focused. The core program is designed to help ensure that students from social
sciences have basic risk analysis skills, while those in the hard sciences understand key social
and cultural impacts. All will generate improved understanding of the dynamic interplay between
these realms. In addition to GRAD 5134, students will choose between Community Resilience
(UAP 5784) and Natural Hazards Mitigation Planning (UAP 5214), and then will complete 6
additional hours from an approved list of electives, often from their home departments; a
complete list of electives is given in the Appendix (Table 2). Because there is no pure “theory”
that can be applied to disaster risk management, guest speakers, case histories, and field work
will be essential program components, as will “living labs” in the NRV and Arlington (NCR),
and internships with agencies such as DHS/FEMA, the World Bank, the UN, and ThinkSwiss.
Research Focus: We seek to develop a new world-class research program focused on
producing doctoral students who will become the next-generation leaders in disaster riskrelated fields. The unifying core research challenge is a better understanding of the full
complexity of disaster “risk”, especially the dynamic interplay between risk drivers and
mitigation measures. This can only come from new transdisciplinary knowledge that informs the
traditional social, environmental, and economic sciences, as per the thematic research areas
presented in Figure 1. In addition to traditional academic research, we will utilize “translational
research” via the "living labs," where IGEP fellows are embedded as interns with DRM
personnel in risk management positions in NCR and the NRV. This will allow better
understanding of how VT impacts regional disaster resilience and can provide effective solutions.
VT is uniquely positioned because of extant strengths from its world-class DRM-related
academic units and centers (see Appendix), its proximity to decision and policy makers in NCR,
and a new strategic university focus on “resilience.” DRM IGEP represents an opportunity to
integrate and leverage these strengths, and place VT among the leaders in disaster risk science.
Plan for IGEP student support: Funds acquired through the IGEP program will be used to
provide one year DRM-IGEP fellowships to graduate students selected by the core faculty team
after applying through their home departments. The expectation is that DRM-IGEP fellows will
transition from IGEP funding over to sponsored projects after this first year of support.
Although Masters students will participate in the certificate program, all funded IGEP students
will be PhD students or MS students headed directly toward a PhD. Fellows will be co-advised
by faculty from different departments. In the first years of the program, fellows will typically be
conducting research (i.e., gathering critical data, etc.) to support the development of large
collaborative grants (to groups such as NOAA, NSF, USACE, etc.), or they will be working on
large-scale initiatives such as DRM-VT’s upcoming project with the World Bank, that involves
developing disaster risk programs for 57 countries. For additional program support and
sustainability, we also plan to apply to external programs such as IGERT and GAANN. At any
given time, we expect a minimum of 10-12 IGEP fellows in the program, including after Year 3.
Our view is that given the current research funding for DRM-VT alone, which supports 4 – 5
students annually, the formalizing of this program of study and resultant and leveraging of VT
capabilities will accelerate progress and enhance competitiveness toward new research initiatives.
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Plan for recruitment: We will develop targeted recruiting materials for students from different
disciplinary backgrounds, explaining why DRM-IGEP will position them as future leaders in
disaster risk management. The recruiting materials will be posted on the website for DRM-VT
(http://www.drm.ictas.vt.edu/), as well as on the websites of the participating departments, and
letters will be sent to department heads in peer institutions introducing this unique educational
opportunity. The DRM faculty will also disseminate the recruiting materials through their
respective professional associations and their personal professional networks, and they will work
with MAOP, IMSD, and, PREP at Virginia Tech to reach under-represented student populations.
Initially, students will be selected from applicants for the existing COE, CAUS, PCOB, and COS
graduate programs. With the excellent reputation these programs have in their respective fields,
we expect to have a strong pool from which to recruit the first cohort. In subsequent years, DRM
students’ personal accounts of their experience in the program and samples of their research
work will be added into the recruiting materials.
Plan for retention: The best retention strategy is to demonstrate that the interdisciplinary
education and career opportunities students have in the DRM-IGEP are beyond what traditional
disciplinary training can offer. We will take several steps to achieve this goal. First, the primary
advisors for all DRM students will include two faculty from different disciplines. Second,
monthly seminars will allow both DRM faculty and students to share their research and engage
in interdisciplinary discussions. Third, we will leverage existing connections DRM faculty have
with public, non-profit, and private agencies in the field of disaster risk management (e.g. the
World Bank, FEMA, ThinkSwiss), as well as Virginia Tech’s presence in the National Capital
Region to create internship opportunities for students. Such experiences will significantly
augment the research and educational experiences for students in the DRM-IGEP.
Plan for program assessment: Assessment activities within the DRM-IGEP program will take
place at both the program and student level, and will be supported by an external advisory board.
1. Program level assessment. At the program level, the overall goal for the DRM-IGEP is to
establish and maintain a relevant and viable interdisciplinary curriculum, with a strong
and sustainable record of collaborative research activity. This will be measured by using
quantitative yearly metrics such as the number of students entering the program and the student
retention rate, along with qualitative feedback from the advisory board on the program’s
alignment with “real-world” needs for disaster risk management professionals. Research activity
also will be assessed by quantitative metrics such as the number of publications, presentations,
and funded research grants. For collaboration, students will be required to include faculty from
at least two other project areas on their committees, and a major component of teamwork will be
incorporated into the GRAD 5134 capstone course.
2. Student level assessment. At the student level, the overall goal is to produce students with an
integrated theoretical and practical understanding of the interdisciplinary nature of
disaster risk management. The effectiveness of achieving this goal will be assessed as above,
by measuring individual contributions to both research productivity and interdisciplinary effort.
Active participation in monthly research seminars also will be required, and the students will
complete a yearly survey about their experiences. Students also will participate in a facultymoderated exit interview upon completion of the program.
3. DRM-IGEP Advisory Board. An advisory board will be created with an initial base of 7
individuals who have significant experience in interdisciplinary disaster risk management. Dr.
Jim Bohland, Dr. Don Leo, and Dr. Kathleen Tierney (Univ. of Colorado) among others will
serve in this capacity. The full list of potential board members is listed in the Appendix.
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Appendix – DRM-IGEP Educational Model and Core Education Courses

“T” Diagram showing the role of the DRM IGEP in helping to create a common language, culture, and set
of objectives among disaster risk management professionals. This basic philosophical “T” approach will
be used for the initial 12-hour certificate program, as well as the future planned PhD degree program in
DRM as discussed later in this appendix.

Table 2. DRM IGEP Core Courses for 12-hour Certificate (one new, several modified)
DRM IGEP Core Courses
• GRAD 5134 Interdisciplinary
Study: Principles of Disaster
Risk Management*
• UAP 5784 Community
Resilience**; or,
•

UAP 5214 Natural Hazards
Mitigation Planning**

•

GEOS 6204 Simulation and
Modeling in Geosciences**

•

CEE 5594 Risk Analysis in
Geotechnical Engineering**

Course Content
Transdisciplinary: social,
economical environmental, basic
risk analysis; case histories,
-Citizen engagement, social
impacts, policy
-Urbanization, land-use planning,
hazard mitigation, policy
- simulation and modeling
- advanced risk analysis

•

UAP 5364 NGO and
International Development**

- policy and governance;
humanitarian intervention,
cultural impacts

•

BIT 5414: Production and
Operations Management in a
Global Environment**

- Business continuity, supply chain
logistics; economic impacts;
globalization

Comments
Required 1st or 2nd
year

Hours
3

One of the two courses
are required during 1st
or 2nd year

3

Shown to the far left
are typical electives
from various
disciplines as an
example; 2 electives
are required for
certificate; a full list of
electives is provided
on next page.
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REQUIRED TOTAL:

12

*new course; ** existing course to be modified for more DRM IGEP focus.

Appendix – Existing DRM-Related Graduate Elective Courses for IGEP
Civil and Environmental Engineering:
CEE 4554: Natural Disaster Mitigation & Recovery
CEE 5080: Infrastructure Asset Mgt.
CEE 5324: Adv. Hydrology
CEE 5464: Structural Dynamics & Earthquake
Eng.
CEE 5470: Structural Design for Seismic Load
Effects
CEE 5474: Adv. Reinforced Concrete Design

Geosciences:
GEOS 1034: Earth’s Natural Hazards
GEOS 4154: Earthquake Seismology
GEOS 5114: Theoretical Seismology
GEOS 5154: Strong-Motion Seismology
& Seismic Hazard Analysis
GEOS 5254G: Adv. Earthquake
Seismology
GEOS 5714G: Adv. Volcanic Processes
GEOG 5374G: Adv. Remote Sensing &
Phenology
GEOS 1034: Earth’s Natural Hazards

CEE 5484: Concrete Bridge Design
CEE 5564: Seepage & Earth Structures
CEE 5584: Geotechnical Aspects of Earthquake
Eng.
CEE 5660: Trans Risk, Reliability & Security
CEE 5734: Urban Hydrology & Stormwater Mgt.

Business Information Technology:
BIT 5474: Computer-based Decision
Support Systems
BIT 5494: International Operations and
Information Technology

CEE 6404: Dynamics of Structures
Architecture and Urban Planning:
UAP 5134G: Adv. Land Use & Environment:
Planning & Policy
UAP 5344G: Adv. Law for Critical Environmental
Areas
UAP 5654: Environmental Risk Analysis
UAP 5134G: Adv. Land Use & Environment:
Planning & Policy
PAPA 5254: Homeland Security & Terrorist Threat

PAPA 5354: Homeland Security,
Response & Recovery
PAPA 6264: Adv. Topics in Policy
Systems Mgt.
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Appendix - DRM-Related Research Units Within VT
1.
2.
3.
4.
5.
6.
7.
8.
9.

Disaster Risk Management Institute (DRM-VT)
Center for Coastal Hazards and Engineering
Center for Community Security and Resilience
Center for Extreme Load Effects on Structures
Center for Geospatial Information Technology
Center for Geotechnical Practice and Research
Center for Technology, Security and Policy
Coastal Hazards and Engineering at Environmental & Water Resources Engineering Program
Critical Infrastructure Modeling & Assessment Program, Center for Energy & Global
Environment
10. Disaster Risk Reduction Program at the Advanced Research Institute
11. Emergency Communications and Disaster Recovery Research Focus of eCorridors Program
12. Institute for Society, Culture and Environment (Social Complexity and Individual Risk,
Global Issues Initiative)
13. Metropolitan Institute
14. Office of International Research, Education, and Development
15. Real-time and Automated Monitoring and Control Lab
16. The Institute for Policy and Governance
17. Virginia Cooperative Extension
18. Virginia College of Osteopathic Medicine International and Appalachian Outreach
19. Virginia Tech Global Seismological Lab
20. Virginia Tech Seismological Observatory
21. Virginia Water Resources Research Center
DRM IGEP Advisory Board
In developing this proposal, we consulted with a wide range of leaders and experts in the disaster
risk community to help steer our program. We will begin with a smaller core group of advisors
(indicated by *) for the initial organization phase, and draw from the larger group as DRM IGEP
matures and expands:
•
•
•
•
•
•
•
•
•
•
•
•

Jim Bohland * – Professor Emeritus, School of Public & International Affairs; VT NCR
Don Leo* – Vice President and Executive Director, VT NCR
Jack Harrald* - Interim Director, Center for Technology, Security and Policy; Chairman,
National Research Council Disasters Roundtable
David Kaufman* – Director, Office of Policy and Program Analysis, DHS/FEMA
Tim Beres* – Director, Institute for Public Research, Safety & Security, Center for Naval
Analysis
Kathleen Tierney* – Director, Natural Hazards Center University of Colorado Boulder
Juan Carlos Lam* – DRM Specialist, Central and South America, The World Bank *
Safar Safaie – DRM Specialist, Global Facility for Disaster Reduction, The World Bank
Helen Valdes – Deputy Director, United Nations, International Strategy for Disaster
Reduction
Brian Lewis – Research Associate, Network Dynamic and Simulation Science Lab, VBI
Walter Ammann – President and CEO, Global Risk Forum
John Schwartz* – Fire Chief, Arlington, Country VA (and during 9/11)
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Appendix – Desired Criteria
Plan for Securing Extramural Funding Over Time
We intend to seek funding from within VT and from funding agencies to provide long-term
support of the IGEP program. Institutional funding requests will be based in part on the new
“resilience” focus stated in the university’s strategic plan. In the first years of the program,
fellows will typically be conducting research (i.e., gathering critical data) to support the
development of large collaborative grants to agencies such as NOAA, DOD, USGS, USACE,
NRC, UNISDR, and NSF (especially new DRM related programs like SEES, NEESR etc.). We
also anticipate that IGEP students will work on large funding initiatives secured by DRM-VT,
such as the upcoming project with the World Bank that involves developing disaster risk
programs for 57 countries. We also plan to develop an NSF IGERT proposal for the upcoming
round of submittals. Given the research funding record of DRM-VT alone, which supports 4 – 5
students annually, we feel that the formalizing of this program, and resultant leveraging of VT
capabilities, will accelerate progress and enhance competitiveness for future funding.
Plan to Reach Across the Disciplinary Landscape – Building the DRM Communi8ty:
In developing this IGEP proposal we discussed the realities of developing and managing such an
interdisciplinary effort with IGEP faculty. Challenges range from tracking of student progress, to
recruiting, to co-teaching interdisciplinary courses, to acquiring funding for continued support,
especially given the different ways in which departments operate at the graduate level (i.e., some
support mainly master’s students). Thus, this proposal was developed around a core group of
DRM-related faculty in 4 different college and departments who have already had close
collaborations for at least 5 years. We have already built a small DRM “community” via
roundtable discussions, development of major sponsored research proposals, joint publications in
DRM journals, joint supervision of students, and joint development of workshops for major
international conferences. Much of this work occurred via DRM-VT, the interdisciplinary
research center and “hub of action” established in 2007 to promote disaster-related research
within VT. The IGEP is a natural and timely extension of the groundwork laid by these early
efforts that have thus far been focused mainly on research. As explained, formalization of an
education and research program would foster increased inter- and trans-disciplinary collaboration.
Plan to Develop a New Interdisciplinary Degree Program.
We plan to use this IGEP as the first step toward developing a new degree program in disaster
risk management. We are aware of the typical challenges for such interdisciplinary efforts.
Among the advantages is the world-class expertise of several department and research centers.
Our philosophical approach will be as illustrated in the “T” diagram presented earlier in this
appendix, where specialization in a first degree (i.e., bachelor’s or master’s) in any subject
pertinent to managing disaster risks (engineering, architecture, sociology, geology, etc.) provides
the “stem” and the broad, inter- and trans-disciplinary education of the PhD program forms the
crossbar and expands and consolidates the disciplinary training, melding it with experience
gained from field studies and “living labs.” Thus, the program would encompass both the
scientific aspects of “risk” along with the key social and cultural perspectives required to
understand the full dynamic complexity - the first step to enhancing resilience. PhD students
would complete a total of 90 credit hours, including a minimum of 32 course hours that consider
environmental, social, and economic aspects of disaster risk. Program graduates will be prepared
to be the next-generation leaders-- researchers, analysts, policy makers, risk managers, etc.—that
will provide 21st-century resilience solutions. Such a broad and strong program would be unique.
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