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Geospatial Technology use in Emergency Management Higher Education Programs
During this past year we have seen an abundance of geospatial technological advances as well as local, State, and national data initiatives that have significant implications for our higher education community. The panel discussed examples of GIS technologies as they are applied to emergency management programs within academia. The session successfully explored and reported on those advances and their implications for teaching and research within the higher education environment. Each of the presenters addressed the role that higher education has played in empowering students with the ability to effectively use geospatial technologies to answer complex questions and make effective decisions that have led to the addressing of various emergency management concerns. In addition, each presenter provided various real-world experiences of the actual implementation of tools in the classroom, the lessons learned from those experiences, and the strategies for future improvements of teaching practices.   There is no doubt that higher education is continuing to play an increasingly prominent role in the support of Federal, State, and local emergency management organizations with regard to the increasing use of geospatial technology. 

Partnerships between higher education and government have led to the improvement of emergency management science as well as the development of methodologies that can improve the ability of emergency management professionals to serve their communities.  Examples of ongoing and recent research and service initiatives will be presented and suggestions for future direction and opportunities will be offered. The presenters will also explore the challenges of teaching the use of geospatial tools such as geographic information systems and other modeling applications in the classroom. 

Lastly we are beginning to see many students with a desire to learn more about GIS.  As a result of Homeland Security funding and the Emergency Management Planning grants being given to States in increasing numbers, there has been an increase in spending on GIS hardware, software, and applications.  States are learning how valuable GIS technology has become, and in order to be able to take advantage of this, students will need a better overall understanding of GIS technologies going forward.

The Polis Center – GIS Internship & Collaborations Projects

The presentation on The Polis Center (Polis), like those that followed, provided a spotlight on how academic institutions are supporting emergency management through teaching, research, and collaboration.  Common throughout each session was the sentiment that higher education has an obligation to work in partnership with emergency management practitioners toward ensuring that emergency management practices are done in a professional and responsible manner.  

Polis, which is a unit of the Indiana University School of Liberal Arts at Indiana University Purdue University Indianapolis (IUPUI), works with communities in Indiana and beyond to develop and apply knowledge to build collaborations and to find innovative solutions to common problems. They excel in community-based research and advanced information technologies, especially geographic information systems (GIS).  Polis was formed in 1989 as an applied research center.  Currently they employ approximately two dozen full time staff from a variety of public, private, and academic backgrounds.  The diversity of the Polis staff is one of their greatest strengths since it provides the Center with a variety of experiences to draw upon in order to meet a wide range of audience needs.
At Polis, they have worked hard to adopt geospatial technology to assist emergency managers and practitioners.  Since emergency managers are looking for experts familiar with the latest technologies and science, Polis has found that supporting geospatial technology tools like the HAZUS-MH application (a risk based loss estimation modeling technology for floods, earthquakes, and hurricanes created by the Federal Emergency Management Agency) for example has helped to empower emergency managers with tools and capabilities that can help them better serve their communities.  In addition, emergency managers also look for individuals who work in “collaborative” environments.  This has been another way where Polis has been successful with the further deployment of geospatial technology to assist local emergency managers and practitioners. Polis has been a pioneer in the development of collaborations that can ensure the capacity to support geospatial technology projects on a variety of scales.  Examples of these projects follow.
· The Indiana Department of Homeland Security (IDHS) partnered with Polis, regional commissions and local community planners to facilitate the creation of pre-disaster mitigation plans for 67 counties in Indiana.  Polis participated in the entire planning process.  As part of that process, Polis developed Memorandum of Understanding (MOU) with each county that made it possible to use local GIS data and property assessor information for updating HAZUS-MH general building stock data (address & lat/long for each parcel, occupancy classification, square footage, year built, number of stories and basic construction type).  With assistance from local government staff, Polis also assisted the counties in the mapping of essential facilities for use in the model.  GIS and HAZUS-MH analyses were performed as part of the process of generating risk assessments.  Much of this work was done with the assistance of interns who worked in tandem with staff experts.
· IDHS partnered with Polis and Integrated Solutions Consulting, Inc. to develop a common Hazard Identification and Risk Assessment (HIRA) model that will expand the State’s capabilities to effectively prepare for and respond to all hazard incidents by classifying, analyzing, and planning for vulnerabilities that may have devastating physical and financial impacts on Indiana communities.  While IDHS has specific programs related to both hazard mitigation and critical infrastructure protection, a common model and process for collecting information on individual risks to Indiana communities would promote overall coordination of planning and communication and would support the effectiveness of the ten Homeland Security Planning Districts.  The HIRA model, which is expected to be complete in January 2011, will serve as an effective tool for the State to use in assessing, comparing, and evaluating natural, technological, and political hazards. The model will allow the State to seek “enhanced status” for the State Mitigation Plan; it will serve as a common enhanced risk assessment baseline for all 92 counties and will identify concentrated risk areas for essential facilities and other key infrastructure. The model’s dynamic nature will allow the State to visualize, quickly and simply, which hazards are most common throughout the state, and which communities are most vulnerable to these hazards. With this level of detail, the State can more accurately evaluate mitigation strategies and can better determine where funding and programs are most necessary.
· Polis worked with the University of Wisconsin Madison (UWM) to develop a state-wide risk assessment focused on defining flood risks throughout the state.  The statewide assessment used HAZUS-MH and other geospatial tools to generate a coastal and riverine hazard profile for each county in the state. It incorporated information from local risk assessments as well as statewide data including FEMA digital flood insurance rate maps (DFIRM) and critical facility GIS data.  The risk assessment results were summarized by county and rolled up to be included in the State Hazard Mitigation Plan.

· The Coalition of Universities for Spatial Information Science (CUSIS) consisting of IUPUI, Purdue University, IU Bloomington, Ball State University, University of Southern Indiana and Vincennes University joined formally at the campus-level to collaborate on the development of state-wide GIS in Indiana.  Polis is the managing partner of CUSIS.  One of the milestone projects conducted by CUSIS was the development of a flood risk assessment for the riverine 100-year (1%) flood loss for 31 states (2129 counties).   

In summary, The Polis Center, has and continues to be at the forefront of utilizing GIS technology to enhance the emergency management dimensions of preparedness, mitigation, and response.
Massachusetts Maritime Academy - GIS Academic Initiatives

For over 100 years, Massachusetts Maritime Academy has been preparing women and men for exciting and rewarding careers on land and sea. As the nation's oldest and finest co-ed maritime college, MMA challenges students to succeed by balancing a unique regimented lifestyle with a typical four-year college environment. As a member of the cadet corps students live, study, sail, work, and play in an atmosphere that encourages them to be their best.

Located on Cape Cod, at the mouth of the scenic Cape Cod Canal, Massachusetts Maritime Academy is the ideal college to pursue a love for the ocean, a concern for the environment, an interest in Math and Sciences, and a thirst for adventure. As part of each student’s training they will travel to exotic foreign ports aboard a new training ship Kennedy, which is a 15,500 horsepower, 540 foot steamship, which students and fellow cadets actually control under the close supervision of seasoned professionals. 

With regard to GIS academic initiatives, the MMA has woven GIS technology into the course work for its Emergency Management program. During the 1990’s, the MMA expanded to provide three new programs: Marine Environmental Protection, Facilities Engineering, and Emergency Management.  With 1,000 students at the school, the Emergency Management program consists of courses which weave GIS examples throughout many of the courses, where the students produce answers to emergency management problems with the help of GIS technology.

In the Introduction to GIS course, students utilize the ArcGIS 9.3 application to create a “town” based MEDS (Minimal Essentials Data Set) Map.  Each map is comprised of a town infrastructure including information on resources available, population, flood zones, and demographics.  Each MEDS map is then analyzed with regard to various emergency management subjects and is carried forward to subsequent courses within the emergency management degree program.  

On the subject or risk management, student help to develop a risk management plan and well as perform evaluations of technological hazards. As part of the Risk Management course, students generate a chemical plume and then simulate a transportation incident.  With the use of ALOHA (Areal Locations of Hazardous Atmospheres) the chemical plume is generated and then the simulation process begins.  The ArcGIS software application is then used to investigate the population effected and the road closures as a result of the chemical plume event.  With the use of Census data, which is overlaid on the GIS generated maps, the students are able to determine impact, road closures, and information to assist with emergency management decision making efforts.

One the subject of studying natural hazards, MMA students use their base map to analyze the effects of flooding.  In this process, HAZUS-MH data for Level 1 hurricanes and earthquakes are included into the base map to evaluate the damage, and then a 100% mitigation is performed and the damage reevaluated.  One other natural hazard which is analyzed is wildfire activity.  Wildfires are a real problem in our area, and the data that is needed for this type of study is extensive. FARSITE 4 a GIS based wildfire program is used.  Regarding natural disasters and severe weather, other emergency management related examples which MMA students explore with the use of GIS include probabilistic hurricane and FEMA flood zone examples.  During these simulations modeling building codes are pushed to its highest levels during the analysis.

Another example of GIS technology use in emergency management studies at MMA is found in its Information Technology in Emergency Management course.  In this course MMA students utilize base GIS maps, generate a simple vulnerable population, and subsequently build a network of roads and evacuation routes.  The premise is to be able to determine the shortest routes, as well as determine how long it will take to get to an emergency response center or identify where new emergency response centers need to be constructed.  Similarly, using raster model analysis, the goal in this example would be to find the most vulnerable population in a flood event.  Here the objective would be to determine which population/areas would need to be evacuated first and determine which emergency response services would need to be identified and selected for particular areas.  With the use of demographic information, knowledge of road types, and using GIS tools, students can the setup networks to determine the closest distance to services and resources, particularly for those populations most at risk.  “Viewshed” analysis is also addressed in this course where students are able to use GIS technology to determine what visible and invisible areas useful to emergency response where the ability to view certain areas is compromised.  

Lastly, conducting exercises with local authorities is another important part of the MMA program related to emergency management.  MMA students have partnered with State Police and Logan Airport to conduct exercises using a simulation system to run the “Incident Commander” program to better understand resource allocation.  One important by product of these exercises were the After Action reports which serve as an essential deliverable within the realm of emergency management.

As presented within the session, the MMA identified a number of initiatives within its emergency management degree program where GIS technology is being successfully being utilized. 

IESA Gainesville State College – Service Learning and Student Projects

The Institute for Environmental and Spatial Analysis (IESA) was formed at Gainesville State College in 2001. The Institute is a collaborative effort of the Gainesville State College Division of Natural Sciences, Engineering, and Technology, and Division of Social Sciences, North Georgia College and State University, and the University of Georgia Department of Biological and Agricultural Engineering.

The IESA Mission is to serve as a teaching, research, and public service resource whose focus is the characterization and management of environmental concerns in Northeast Georgia. Specific actions within this broad mission include providing training and educational programs and opportunities in the geospatial technologies.

The IESA conducts a GIS undergraduate degree program which is comprised of an IT, Environmental Science, and Environmental Studies track.  The administrators at the IESA feel strongly that experience is as important as classroom activities.  
One example of an IESA GIS initiatives within emergency management include offering an introduction course project performing an analysis of fire response where fire response zones are analyzed surrounding a 5 mile coverage radius of various fire departments in an attempt to lower ISO insurance ratings.  In another course a small county performed a watershed analysis relative to level of impairment, which was mostly polluted. Because water is a large issue for the state, the analysis was able to show pollution levels by county.  Additionally, a landfill analysis was performed in Georgia detailing active versus non-active manmade hazards.  With the use of an interactive GIS map, an analysis was performed regarding crime statistics for Fulton County.  The interactive map was able to display types of crime by municipality as well as the associated budget cuts and layoffs with regard to the crime statistics.  A healthcare analysis was conducted where GIS technology identified the district Representatives for each district and how they voted on the healthcare bill.  With this information, a comparison was made with the % of uninsured constituents within each district.  In this example, GIS technology was used as it relates to governmental policy application. 

IESA is quite active in the pursuit of not only partnering with other schools and universities regarding the advancement of GIS technology but also in promoting GIS service learning for grades K through 12.  As part of an NSF grant, the GeoTech Center is an organization which has a goal of increasing GIS education for K through 12 as well as at the college level.  IESA advocated the continued partnering efforts with regard to local, county, state government, and the private sector as well as the partnering efforts with utility companies, non-profits, environmental groups, and disaster relief groups using GIS technology in emergency management initiatives.

In summary, at the IESA, the primary objectives are to give students experience by providing GIS related internship possibilities, create “real world” class projects as well as continue to partner with local organizations on emergency management initiatives with the use of GIS technology.

Session Questions and Answers 

Q. How do we reach distance learning students about GIS?  Would you recommend creating Podcasts on ITunes University for example? 

A. The more complex the technology the more difficult to incorporate within a distance learning environment.  The challenge in this case is not having a help desk support for distance students.  Your example of creating stand-alone podcasts is excellent.  We have built a virtual lab environment to accommodate distance students as well.
Q. Is there a “help desk” function within HAZUS-MH?

A. That capability does exist today.  You can access an 800 number, e-mail the support team, and a body of knowledge is currently being developed

Q. How difficult is it to get GIS data or access to the information you need?

A. It’s not easily distributed, but HSIP Freedom is one example of GIS data that is now available for free.

Q. What is HSIP Freedom? 
A. HSIP (Homeland Security Infrastructure Program) created a compilation of databases. HSIP Freedom was developed and has some restrictions, but States now have this information which can be accessed directly from the state.

Q. How many of you know if you have an “Office of GIS” or “GIS Council” within your state?

A. Not many.  Many organizations are actually reinventing the data because they have no knowledge of what GIS data is available to them within their state. We should make those phone calls within our states to learn how to access GIS data which readily exists.  The NSGIC (National State Geographic Information Council) is a great place to find out who coordinates GIS data within your state.  We recommend that you Google NSGIC to get more information.
Q. On the subject of accreditation on emergency management programs, how do GIS courses fit into emergency management? 

A.  GIS is used within emergency management by helping with mitigation planning by helping to identify hazards as well as social vulnerabilities.  Institutions continue to look at each of the different emergency management dimension/phases to see what the GIS capabilities for those can be. Another example is the use of GIS which allows for the management and movement of resources during a crisis situation.  Regarding accreditation, it is important to show how GIS information can go into the emergency management “planning” process.  We have found that GIS data can help with emergency management decision making in all of the emergency management dimensions/phases. By partnering a university with real usage with private or public entities is a great start and will make a big difference in this regard.  One thing to note is to make sure when you offer a GIS in Emergency Management course that it is “relevant” to emergency management.  An important question to answer would be “How does it matter to me or how is it relevant to me?” Lastly, you mandate having an emergency management professional involved in the GIS course design process.       
Conclusion - where to find addition information on geospatial (GIS) technology
The panel encourages educators to continue to pursue geospatial technological opportunities within their academic programs as well as continue to reach out to local, state, and federal partners.  This session allowed for discussion on a number of geospatial technology topics and referenced a number of places where additional information can be obtained.  
Listed below are valuable references to obtaining additional information on geospatial technology which we encourage further review and investigation:
· The Polis Center -  http://www.polis.iupui.edu/
· MMA (Massachusetts Maritime Academy) - http://www.maritime.edu/ 

· IESA (The Institute for Environmental and Spatial Analysis) -  http://www.gsc.edu/academics/iesa/Pages/default.aspx 

· NSGIC (The National States Geographic Information Council) - http://www.nsgic.org/ 
· An organization committed to efficient and effective government through the prudent adoption of geospatial information technologies (GIT). 
· HAZUS-MH (Hazards U.S. Multi-Hazard) - http://www.fema.gov/plan/prevent/hazus/ 
· A nationally applicable standardized methodology that estimates potential losses from earthquakes, hurricane winds, and floods.
· ALOHA (Areal Locations of Hazardous Atmospheres) –http://www.epa.gov/emergencies/content/cameo/index.htm 
· A modeling program that estimates threat zones associated with hazardous chemical releases, including toxic gas clouds, fires, and explosions. 
· HSIP (Highway Safety Improvement Program) - http://safety.fhwa.dot.gov/hsip/ 
· A program with the purpose of working to achieve a significant reduction in traffic fatalities and serious injuries on all public roads through the implementation of infrastructure-related highway safety improvements.
· CUSIS (Coalition of Universities for Spatial Information Science) - http://www.polis.iupui.edu/it/Default.aspx 
· Are representatives of six of Indiana’s seven state funded institutions of higher education which came together and drafted a Memorandum of Understanding (MOU) to participate in a coalition of state universities to coordinate and promote geographic information science. 
