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Opening Paragraph:
Title: Applying Spatial Technology to the Search & Rescue Operation
The Spotsylvania County, Virginia Sheriff’s Department in conjunction with the GIS Division of the Information Services Department engaged in a joint project to apply Geographic Information Systems (GIS), Global Positioning System (GPS) and digital SmartBoard technology to improve the effectiveness of the Search and Rescue (S&R) operation.  Using these advanced technologies, S&R organizers have improved their mission planning and staff communication efforts in order that searchers can now more precisely, accurately and safely traverse their search grids. The searchers in the field can now automatically transmit their real-time coordinate location back to the command trailer. The result is greatly improved search coordination with a higher degree of confidence of executing the search mission while at the same time increasing the safety of the search crew. 
Description of Jurisdiction & Innovation History

Spotsylvania County is located in North-Central Virginia at the midway point between Washington, DC and Richmond, VA and borders the counties of Orange, Stafford, Caroline, Hanover, Culpeper and the City of Fredericksburg. With a total land area of 407 square miles and a population of more than 120,000, Spotsylvania is the eighth largest county (in population) in Virginia. Spotsylvania is also one of fastest growing counties in Virginia with an annual growth rate near 2%, down from a 6% annual growth rate five years ago. The majority of the county is zoned rural or agricultural but has a rapidly growing suburban Primary Settlement District. 

The events that led to the innovation of applying spatial technology to the S&R operations began in late 2006.  On a cold November night at approximately 2300 hours (11:00 PM) a Sheriff’s deputy came to the home of the Spotsylvania County’s newly hired GIS Manager.  The deputy, who was going door-to-door in the neighborhood, proceeded to ask the manager if he recognized or had seen the 12-year-old girl in the photo.  He noted that she had been missing since 1400 hours (2:00 PM).  The manager asked if the S&R operation had been mobilized and was given an affirmative response.
The manager dressed and walked to the Search & Rescue trailer which acted as the command post for the search operation.  Being new to the County, it was the first time the manager witnessed a Spotsylvania County search operation.  The first observation made by the manager in the trailer was the search commander taping pieces of a photo-copied local road map together to act as a foundation for the search logistics.   Knowing that sophisticated GIS mapping data was readily available at the County office only three miles away challenged the manager.  It was clear that spatial information such as detailed aerial imagery, environmental, property, and topographic data could help plan and execute the search. 
Immediately the manager drove to the office, printed out a 4 ft by 5 ft aerial map of the search area with all of the related layers of information and returned to the S&R trailer.  The S&R commander used this map as a foundation for logistics and was impressed with how this information positively aided the search operation.  This was the beginning of the relationship that led to the innovation. Several hours later, the search crew successfully located the girl unharmed. The search commander and the GIS manager agreed that evening that a lack of technological innovation would never hinder a search operation again. 
Innovations Importance to and Impact on the Community
Search & Rescue professionals like any public safety person, train for events they never want to happen.  But events DO happen.   Children run away from home, elderly people get lost; airplanes crash and people do unthinkable things to other people.  When these unfortunate events occur, the S&R operation kicks into gear.  
It is always difficult to quantify the value or cost savings of investments made for public safety initiatives, especially those involving technology.  But if one life is saved, if one child is found safe, if one person survives, it is always worth the cost. 
 With regard to the Spotsylvania County S&R investment into this technological innovation, there are several facets that need to be considered.  First, the there needs to be more detail into what the system does.  There are fundamentally three components that make up the system. They will be discussed first:

Geographic Information System (GIS) technology provides capabilities for visualizing and understanding what is going on in one or many locations by allowing the user to utilize maps to model resources, relationships, processes, dependencies, patterns, threats and risks.  These capabilities provide the ability to map and observe what is going on, measure an event or impact, analyze disparate data, develop plans and ultimately decide on a course of action.  The ability of GIS to integrate spatial and nonspatial data as well as support analysis and process modeling enables it to become a platform for the integration of the business processes of multiple departments, activities and disciplines within the municipal government.

The GIS application for S&R brought very detailed mapping data into the command trailer.  With the introduction of GIS, the search commander and logisticians are now able to consider a variety of data sources when planning a search, such as:  terrain, water bodies, property ownership, sensitive facilities and road network. This information can be used to identify search grids, staging areas, helicopter landing sites, vantage points and hiding places.  With the GIS in the S&R trailer, all of this information is at the fingertips of the search leadership.

Global Positioning System (GPS) – The GPS system installed in the S&R trailer utilizes an independent High Frequency radio system that allows searchers to transmit their actual location back to the command trailer.  Each searcher carries a radio that is equipped with a GPS receiver.  Every 30 seconds the radio automatically transmits the latitude and longitude location point of the searcher back to the command trailer.  This eventually creates a “breadcrumb” trail showing where the searchers have been and, of equal importance, where the searcher is presently being conducted. 

SmartBoard Technology – The SmartBoard system works in conjunction with the GIS and GPS.  This device allows the command leader to actually “write” on the computer screen superimposing instructions and diagrams on the GIS data.  This device, which is integrated with a 42-inch-high resolution monitor, allows the commander to communicate search logistics simultaneously to a large audience, which makes the coordination of the search more efficient.  
The combination of these three leading-edge technologies provides a variety of benefits to the County and community in general:

Assure a Thorough Search – Probably the most beneficial aspect of this innovation is that it assures S&R command that the search grids have been thoroughly and adequately covered.  Because the system leaves a “breadcrumb” trail of where searchers have trekked, the commander can be more certain that an area has not inadvertently been missed.  This in turn allows the commander to more efficiently deploy resources and expand the search if necessary. 
Improve Search Coordination – As mentioned above, because all of the GIS data layers are available to the search commander, and the large computer screen is available to reach the entire search team, the coordination of the search activities is greatly improved.  In the past the teams had to be briefed in phases and without the availability of related mapping and topographic information.  The availability of this system has improved how quickly a search can be initiated, saving those first valuable minutes which so often are very precious.

Improve Safety of Searchers – Often S&R operations take place at night and often may require searching heavily wooded areas.  The combination of these two factors greatly increases the dangers that searchers face by walking through wooded areas at night.  Before this innovation search commanders had to rely on radio communication, with searchers providing less that accurate compass readings.  With this innovation, the search commander knows at all times precisely where the searchers in the field are located. 
Enable Convergence on the Scene – There are often many search teams in the field looking for the victim.  When one of the teams eventually finds the site, the other teams are required to converge on the scene to provide support.  The GPS and GIS system provides bearing and distance calculations between the search teams which allows the search commander to direct the other teams to the scene.  This again improves the search response time, allowing the appropriately trained personnel to reach the victim quicker. 
Enhance Mutual Aid Through the Standalone System – Because the radio system that is incorporated into this system works in a standalone mode, that is, the radio base station is located in the S&R trailer and needs no other antenna system other than the repeater, the system is very portable.  This portability in turn does not limit the functionality of the system to only Spotsylvania County. It allows the trailer to be transported to any location in the state, or country for that matter, and it will work the same that it does in Spotsylvania County.  Because S&R professionals often provide mutual aid, this is a great benefit when supporting situations in other jurisdictions.  In addition, the GIS system is equipped with basic GIS data for the entire state. In the event that the Spotsylvania S&R Team is called to another area of the state, the system is fully equipped to provide complete support. 
Archive Cases – As noted above, the SmartBoard technology allows the commander to actually write on the screen in conjunction with the GIS and breadcrumb trails of the searchers. The capture and storage of this data is very important because it outlines how the mission had been executed. These markings made on the screen by the commander can be saved at any time during the search along with the images from the GIS and GPS.  This feature allows the S&R team to save and store the search activities and analyze the logistics for future learning exercises. In addition, it allows them to be archived as evidence or to support other legal matters.
Risks Associated with the Implementation of the Innovation:
Search & Rescue professionals generally tend to use tried and tested equipment and technology.  There is little room for error especially when it will mean delaying deployment of the searchers.  The implementation of any high technology system comes with the risk that the system will not perform as expected when it is needed the most.  This fact was seriously considered during the design and implementation of the system.  To assure that there would be no adverse effects from system failure the County added an IT professional to the S&R team.  This individual already trained in IT and intimately familiar with the system, was also trained in S&R techniques.  Now with the institution of any search activities this IT professional is deployed along with the rest of the S&R team.  In addition, the S&R trailer is equipped with a complete paper back-up system.  This allows the search to start and be completed without use of the technology in the event of a complete system failure - for example, if there is a power failure.
Lessons Learned from the Implementation of the System

The implementation of the S&R system evolved over a 12-month period.  The GIS was the first component that was successfully installed, the SmartBoard followed, and then finally the GPS was the third component.  Overall, the implementation and installation of the system went fairly smoothly. There were however, a few lessons learned from the experience:
· Don’t be afraid to shoot for the moon – The team never let technological or financial barriers limit the breath of the innovation.  We never said that something could not be done.  We let our imagination work closely with the real-life needs of the S&R team to come up with the design.

· Do the necessary due diligence – The first design of the system called for the team to actually custom develop many of the components of the system.  Fortunately we talked with the right people and found out that some of these components were available as off-the-shelf products, which relieved us from having to build them from scratch -- thereby saving considerable time and money. 
Cost of the System 
The total cost of the system was just under $30,000.  The system was financed through several sources including GIS and Sheriff’s Office budgets as well as with grant money. 
