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Geospatial Technology Research and Service
Spatial technologies are becoming an increasingly critical component of professional emergency management practices and processes. Technologies such as global positioning systems (GPS), geographic information systems (GIS), and others are designed to organize, analyze, and disseminate so much of the knowledge required by emergency managers. Higher education plays such an important role in empowering students with the ability to effectively use geospatial technologies to answer complex questions and to make effective decisions – those that result in the reduction of loss to life and property. 

Higher education can also play a significant role in the advance of geospatial technology research and service.  Excellent examples of how ongoing and recent research and service initiatives can support Federal, State, and local emergency management organizations were provided during this session. 
Dr. Malcolm MacGregor - Massachusetts Maritime Academy – Courses Used in GIS Development
Dr. Malcolm MacGregor of the Massachusetts Maritime Academy developed a four-course GIS certificate program in which he introduced the MARPLOT program. He subsequently developed an Emergency Management course using the CAMEO/MARPLOT system in 1995. This lead to the development and successful implementation of an Emergency Management degree program in 2000. And from this, a Masters Degree in Emergency Management program was developed in 2006. 

The courses used in GIS development include Introduction to GIS, Risk Management, Natural Hazards, and Information Technology in Emergency Management. These courses are designed to offer practical experience in GIS and to not only create a learning environment for the student but to improve their ability of serve the community. Service-learning projects can be implemented that provide a usable deliverable to the community.  

The Introduction to GIS course uses MARPLOT to develop a town base map with layers for town boundaries, tiger files and census data, digitized building data, and various GIS shape files. The students also create a base map using ArcGIS including a town boundary, roadway data, and emergency response sites.
The Risk Management course utilizes tools such as CAMEO, ALOHA, and MARPLOT. With CAMEO Massachusetts Tier2 data loaded, town facilities data can be expanded, hazardous materials routes can be added, and facilities and routes can be linked to the MARPLOT base map. Using ALOHA, chemical plumes can be created, transportation incidents can be simulated, varying metrological conditions can be assessed, and the plume can be linked to the MARPLOT map. With MARPLOT, it is possible to determine the population that will be affected by the plume, shelter facilities, and evacuation routes. The Risk Management course uses the Incident Commander Program with a Chemical Spill Incident scenario in which resource allocation is the critical function. Three teams of 7 or 8 players in each class can participate. Practice runs offer the opportunity to experience standard communications functions, the role of the Incident Commander or a section chief. Teams are evaluated on the completeness of their After Action Report, and of course team competition. 

Natural Hazards addresses various topics using the students ArcGIS Base Mapping, HAZUS Hurricane and Earthquake scenarios, and Fire Area Simulator (FARSITE). A flooding scenario can be created using ArcGIS Base Mapping. It is possible to identify populations affected in various demographic categories, attach HAZUS daytime population distributions, triage locations, and determine shelter requirements and locations. Level 1 scenarios for hurricanes using HAZUS can identify probabilistic hurricanes, provide damage assessment, and assist with mitigation. The same can be identified and provided for earthquakes using HAZUS for a level 1 earthquake scenario. The FARSITE is a free downloadable application that utilizes GIS. It can be used as a tutorial or with local wildfire data to project the growth of fires and to manage and provide landscape data. The Natural Hazards course provides the opportunity to simulate a Severe Storm incident using Incident Commander. Though the issue of this type of simulation is how to grade the students, it is an excellent tool to teach the critical function of resource allocation. During this exercise, three teams of seven to eight players manage a severe storm incident. Each student has the opportunity to act as the IC chief. The only communication utilized is radio or messaging. There are three “official” runs and once the incident is complete, an after action report is required. Among the many intended lessons, the concept of working as a team is paramount. 

The Information Technology in Emergency Management course also utilizes ArcGIS base mapping. Network analysis is possible to create emergency response service areas and the shortest route to triage. 3D analysis is used for 3D viewing of a specific area. With raster analysis it is possible to model builder viewsheds and contours. It is also feasible to process imaging and to create shape files to pull back into ArcGIS. This course also provides a resource allocation exercise using the same format as previously noted. The Incident Commander School Hostage and Courthouse Bomb incident is also team oriented. Communication is accomplished through the use of radio and WebEOC, which creates a mechanism for grading. With this exercise there is a separate command post in another building. Each student plays the role of IC and there is also an after action report. Again, team competition is the focus. 

The Massachusetts Maritime Academy also has an emergency management simulator that is incorporated into the curriculum. It can create conditions such as major fires or oil spills. Computer software allows students to gather data to prepare for hurricanes or other expected devastation and logistics associated with the recovery process. The Academy also incorporates the use of Rite Solution Simulation. This mass causality incident simulator provides not only the situation but solutions that allow the student to inject information into the WebEOC records and to coordinate with data fusion centers. Utilized as a capstone scenario, the Rite Solution Simulation can provide data captured from ArcGIS MEDS, CAMEO, MARPLOT, and ALOHA to coordinate efforts with fusion centers, helicopters, ambulance, and police. 

Dr. MacGregor believes that every emergency management program should have a spatial course. During the closing remarks he noted that, “spatial thinking is the key.” Thus, it important for the trend of higher education integrating geospatial technologies into the teaching and research environment continues. 

Kevin J. Mickey - The Polis Center - Service and Research Opportunities and Strategies
Kevin J. Mickey is the Director of the Professional GIS Education Program for The Polis Center at Indiana University Purdue University. The Polis Education Program, created and developed through his leadership currently offers more than two dozen technical and theoretical courses that support hundreds of agencies and organizations across the country. He is an expert in the FEMA HAZUS-MH application. He has designed curriculum and provides instruction in flood, earthquake, and hurricane modeling. Through his affiliation with The Polis Center he manages and supports spatial technology projects that include the design, development, testing, implementation, and analysis of complex GIS applications, models, and databases. 
The emergency management community is increasingly seeking support for a variety of services. There are many identified needs such as those that are familiar with the latest advances in technology and science that can successfully apply that experience in the field, those that are capable of working in collaborative environments that can successfully engage a variety of stakeholders, organizations with the capacity to support projects on a variety of scales, and tool experts that include GIS and others.

The National Infrastructure Protection Plan (NIPP) has defined the very important role that academia plays protecting and ensuring the continuity of the critical infrastructure and key resources (CIKR) in the country. There is a need to establish centers of excellence such as university-based partnerships or federally funded research and development centers to provided independent analysis for CIKR protection issues. Support is required for the research, development, testing, evaluation, and deployment of CIKR protection technologies. It is vital that best practices related to CIKR prioritization and protection efforts are analyzed, developed, and shared. Innovative thinking and perspective on threats and the behavioral aspects of terrorism need to be provided and researched. Guidelines, courses, and descriptions of best practices for physical security and cybersecurity must be prepared and disseminated. All-hazards risk analysis and risk management courses for CIKR protections professionals must also be developed and provided. Undergraduate and graduate curricula and degree programs are becoming increasingly necessary. Research to identify new technologies analytical methods that can be applied by partners to support NIPP efforts have to be conducted. And, review and validation of NIPP supporting risk analysis and management approaches is essential. 
There are many service examples to draw upon to demonstrate the partnerships between higher education and the emergency management community. Two such examples are the National Flood Study and the Midwest All Hazard DMA 200 Mitigation Planning. The National Flood Study involved six of seven state funded universities in Indiana collaborating thru an MOU signed in 2005 to combine service, research, and teaching to promote the use of geospatial technologies to address community needs. The Coalition of Universities for Spatial Information Sciences (CUSIS) comprised of Purdue University, Indiana University, Ball State University, University of Southern Indiana, Indiana State University, and Vincennes University supported this FEMA funded study that produced a nationwide assessment of potential losses from floods.  This study is anticipated to serve as a baseline that provides communities with an understanding of the social and economic risks that they face from flood related hazards.  With this information, these communities can begin identifying ways to mitigate these hazards in order to reduce flood impacts. 
The Midwest All Hazard DMA 2000 Mitigation Planning process combines community collaboration and student involvement to assess hazard related risks in Midwest counties. University partners include Indiana University Purdue University Indianapolis - The Polis Center, Southern Illinois University - Carbondale, Augustana College, University of Wisconsin – Madison, and University of Minnesota – Duluth. Of the 259 counties involved to date, all of the participating counties in Illinois and Indiana have either completed or are in progress of completing the DMA 2000 plan with detailed HAZUS/GIS risk assessments, in Wisconsin a statewide flood risk assessment to support the state plan update has been completed, and in Minnesota funding is being finalized. 
There are also research examples in progress that exemplify the collaborative efforts of higher education. Two research examples are the Service Oriented Architecture (SOA) for Indiana Flood GRID and the Indiana Risk Assessment Model (RAM). The Flood GRID project involves a collaborative team of agencies from the state, federal, and regional level. The basis of this study was the need to model the area of Ravenswood, IN, and the Indianapolis Museum of Arts Nature Park due to frequent flooding. The objectives were to generate current and forecast flood inundation maps, flood maps for HAZUS-MH analysis, and “near-real-time” flood maps through the Web. Because the process was so heterogeneous with many operating systems, compilers, communication protocols, development frameworks, and databases and file systems, partnerships were cultivated and key to the overall success of the project. All partners had a vested interest in the project and its outcome. And by using such partnerships they were able to leverage financial resources, expand research computing, expand technical expertise, and identify innovative ways to use geospatial SOA data. But most importantly, it will allow for the protection of life and property before water reaches critical levels.  The success of this project has led to increased funding which will expand the project scope to a number of additional locations in Indiana.
The RAM project is a partnership between the Indiana Department of Homeland Security, The Polis Center, and Integrated Solutions Consulting. The purpose of the project is to devise a method to compare, assess, and evaluate natural, technological, and political hazards (hazard analysis) with the underlying vulnerabilities (risk assessment) common within Indiana. The intent is to apply a consistent and scalable methodology that can be applied uniformly throughout the state at all levels of government. The focus of the research involves many issues. There are varying community characteristics that make it difficult to develop common empirical values. The impact must consider pre-disaster conditions of the community as well as the hazard event. Hazard impact must account for the blend of physical and social measures. Physical measures include the physical damage to the built environment. The social measures include the environmentally sensitive areas, historical structures, socioeconomic conditions, various social concerns such as degree of public trust, literacy, and collective action and solidarity. The model must be flexible to allow analysts with a framework that can be adjusted for the unique needs of and between jurisdictions while still ensuring consistency in creating a common operational picture. The model must also allow for a degree of subjectivity in order for analysts to include community-specific and hazard-specific considerations. The timeline for the project includes three phases. Phase I, which will launch in July 2009, will be to conceptualize the risk assessment model. Phase 2 which is dependent upon funding will test RAM on the Indiana DHS regions. Phase 3 which is also dependent upon funding will be to integrate county RAM into a state-focused RAM. We look forward to hearing more about the project at next year’s conference. 
The specific, actual, and pertinent examples of service and research projects presented by Mr. Mickey depict the type of partnerships that can be forged between the higher education community, the government – local, state, and federal, and third party providers such as consulting companies to improve emergency management science and the ability of emergency management professional to serve their communities.
Dr. Jamie D. Mitchem – Institute for Environmental and Spatial Analysis – Service and Teaching and Opportunities and Strategies

Dr. Jamie D. Mithcem is an Associate Professor of Geography/ Geographic Information Systems (GIS) in the Institute of Environmental and Spatial Analysis in the Division of Natural Sciences, Engineering, and Technology at Gainesville State College in Gainesville, Georgia. He teaches GIS, meteorology, and geography courses. His research interests include hazards geography and applications of GIS. 
There are challenges to teaching geospatial tools such as geographic information systems and other modeling applications in the classroom. However, venues such as this conference help to identify those challenges and to share successes of current curricula and programs. The Institute for Environmental and Spatial Analysis (IESA), founded in 2001, is a teaching, research, and public service resource whose focus is the characterization and management of environmental concerns in Northeast Georgia and beyond, and it is one such example of a successful program. 

The IESA develops programs to maintain and improve the environment in NE Georgia. It gives individuals technical and conceptual tools to assess and manage environmental problems in watershed management, soil conservation, forestry, engineering, environmental policy, politics and law, health, communications, and society and the environment. It provides opportunities for public education and professional training in environmental health, environmental communications, and social dimensions of environmental issues. The IESA raises public awareness of the importance of environmental issues and the effects of land use changes and development on water quality, environmental health, environmental policies, and social issues involving environmental concerns. It also provides training and educational programs and opportunities in the Geospatial Technologies.
IESA has a Certificate Program and B.S. Degree in Applied Environmental Spatial Analysis. It also offers Information Technology, Environmental Science, and Environmental Studies tracks. As an example of the curriculum, Dr. Mitchem provided information about the Certificate Program. There are five required courses (15 hours) and one elective (3 hours) required for the program. The required courses are - Introduction to Geographic Information Science w/ Lab, Spatial Analysis in GIS w/ Lab, Fundamentals of Cartography and Earth Measurement, Data Acquisition and Conversion in GIS, and Fundamentals of Remote Sensing. Elective courses include Special Topics in GIS, Service Learning in GIS, and Internship in GIS. Dr. Mitchem also highlighted the many partners of the GeoTech Center (NSF) that include such schools as Del Mar College (TX), Pennsylvania State University, Central New Mexico College, and Cayuga Community College (NY). 

Diversity of Information 
The importance of having access to a diverse range of information necessary for the planning for, mitigation of, and response to disaster has been increasingly clear during the past few years as a result of disasters that have been costly in both social and economic terms. The value of spatial technologies cannot be discounted when evaluating the overall cost of preparedness, response, recovery, and mitigation. The applications for GIS and geospatial technologies are limitless not only in emergency management but our day to day lives. It is incumbent on the higher education community to incorporate opportunities for learning into emergency management curriculum. However, it is just as vital to provide opportunities to put these hands-on skills to use in real-life projects to benefit our communities. 
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