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Background





The Red River Basin Task Force of the International Joint Commission and the Global Disaster Information Network (GDIN), through the U.S. Department of Defense, is developing a Decision Support System (DSS) called the Red River Basin Disaster Information Network (RRBDIN). The purpose of the RRBDIN is to facilitate coordination and interaction among cooperating organization, agencies and entities, responsible for disaster planning and response in the Red River basin of the U.S. and Canada. The development of the RRBDIN is a prototype effort and only recently began. Conceptually, RRBDIN continues to evolve but at the simplest level will consist of a set of interactive, computerized tools and information sources accessed via the Web.


Document Use





The purpose of this document is to describe functional requirements through the use of scenarios, to obtain input from likely users, and to focus develop of the RRBDIN. These scenarios describe likely problems, which the RRBDIN DSS will be capable of addressing, once complete. Additional scenarios are likely, therefore expectations are that this document will continue to undergo revision. If you would like to suggest specific applications for the RRBDIN DSS, please provide input through our web page located at http://www.rrbdin1.org/.





The document assumes an organizational structure is present within the Red River Basin, with the resources and abilities to use and update the RRBDIN once established. Many organizational activities are underway. The ultimate success of the RRBDIN is tied to a solid, organizational structure for implementation. Additional fiscal resources 


Functional Requirements





One of the issues in developing the RRBDIN is functional requirements; i.e., how should the user interact with RRBDIN, who will use the RRBDIN and what types of data and problems will the RRBDIN be used to address. One of the better methods to address these questions is through the development of "user scenarios". User scenarios are example problems developed to describe the functionality of the RRBDIN. Each user scenario defines:


The name of the scenario;


Who is the RRBDIN user;


What is the "sophistication" of the user;


Type of problem to be addressed (e.g.,  emergency response, disaster recovery, and planning);


Description of the scenario (including searchable key words); 


Procedure; 


Data requirements;


Model requirements; and


Output requirements.





There are a number of possible scenarios within a number of general categories. Some of these, which may be included in multiple categories, are:  


Planning


Hydrologic model studies


Hydraulic model studies


Water quality model studies


Basin management studies


Emergency preparedness studies


New/upgrade facility (flood proofing) requirements


Emergency response


Flood forecasting


Emergency management activities/coordination


Flood proofing inquiries and emergency measures


Disaster recovery


Disaster recovery activities/coordination


Flood plain inventories (damages, resources, activities)





Scenarios described in greater detail within this document are as follows: 


Basin management planning;


Flood risk assessment;


Flood proofing;


Conceptual planning and remediation of flood control measures;


Hydrology of small watersheds;


Disaster emergency response;


Real-time reservoir operation;


Communication tools for emergency management personnel;


Real-time status of ice and debris jams; and


Flood recovery and cleanup.


Additional scenarios will likely be developed in concert with the evolution of the RRBDIN. 


Scenario Descriptions 





The document describes potential user scenarios for development of the RRBDIN. The scenarios are preliminary and are expected to change. This initial list is intended to generate discussion and provide an initial indication to SAIC of RRBDIN development issues. The next steps include a database of scenarios with clarification of data, model, and output requirements, selection of profitable scenarios and development of user functionality for the selected scenarios.


Scenario 1 – Basin Management Planning





Description of the Problem: Development throughout the Red River Basin requires coordination. Water management plans are prepared at various levels, but basin-wide implications have historically not been investigated. For example, the State of Minnesota requires County governments to prepare comprehensive, county water plans. The purpose of these plans is to identify important water management issues within the County and to identify measures and activities to address these issues. A requirement of the planning process is the collection, review and evaluation of basic information related to water management. This information includes data about land use, topography, soils, flood plain boundaries etc. The county water plan is to contain this information in tabular or graphical formats. The counties need to access, gather and summarize the most recent and accurate information for use in the county water planning process. Likewise, water management plans for the entire basin may be developed in a similar fashion. Since water management planning occurs at many levels of government, requirements need to be developed to facilitate local planning (high resolution) and basin level integration (low resolution).





DSS Application: This scenario is a high level decision support application for decision makers to experiment with the configuration of the basin. It should be seen as a future functionality of the RRBDIN, based on the development of several components/modules during the current RRBDIN development. The focus of the experiments will be to improve our understanding of complex interrelationships throughout the basin. For example, the Manitoba Water Commission proposed that flood peak reduction measures may be a profitable source of flood control. One way to accomplish this goal (for example, although not yet investigated) will be to coordinate land use development throughout the basin to disrupt the timing of flood peaks for the various sub-basins. Asynchronous snowmelt may be achievable by providing flood control reservoirs in some basins, while promoting channelization of local runoff in other basins. The range of measures is very large. They include agriculture management practices such as shelterbelts and the construction of swales to drain sloughs. A tool is needed which allows "what-if" scenarios relative to the physical location of structural and nonstructural flood control measures, to understand their affect on downstream discharge and stage and the aerial extent of flooding, and to determine the feasibility of various management options for reducing flood risks.





User Interaction with the RRBDIN DSS: The user can access a geographic information system coverage and either display the coverage or print the information locally. Spatial data analysis can also be performed through the RRBDIN. Tools can be selected from a palette and used to circumscribe the area of interest. Queries can then be completed relative to this area. For example, the query might be to determine the total miles of watercourse within the circumscribed area, the percentages of each land use type, or the number of acres of wetlands. Each coverage can also be downloaded for additional, more detailed analysis and manipulation using software and tools external to the RRBDIN.





RRBDIN User�
County Government, provincial/state, federal, international�
�
User Level of Sophistication�
Moderate to high�
�
Problem Category�
Planning�
�
Data Requirements�
Aerial photographs, high water marks (flood extent), emergency plans and emergency organizational charts, policies and procedures, land use, storm drain networks, wetlands and drained basins, stage damage data, soils information, active and abandoned wells, zoning, census data, critical aquatic and terrestrial habitat, archeological sites. �
�
Model Requirements�
Hydrologic (runoff) models�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps. �
�
Scenario 2 – Flood Risk Assessment





Description of the Problem: An important issue in basin management is minimizing the damage associated with future floods, based on current and proposed development.





DSS Application: Decision support for flood risk assessment involves the integration of stage-damage relationships, land use data, and flood plain mapping for various return frequencies. The task of assessing flood risk is the responsibility of a small number of government agencies throughout the basin. However, data access from numerous sources can be economized by a comprehensive but distributed database (virtual database).





User Interaction with the RRBDIN DSS: Agencies would select the required spatial extents, specify the temporal constraints, and select options for testing different assumptions (such as response time for emergency flood proofing). The required data sets would be compiled and delivered/ordered and placed in formats consistent with current agency specifications.


 


RRBDIN User�
State/Provincial Agencies�
�
User Level of Sophistication�
High�
�
Problem Category�
Mitigation�
�
Data Requirements�
Flood plain maps, land use maps, stage-damage curves, digital elevation model�
�
Model Requirements�
Map tools for integrating the data sets�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps�
�



Scenario 3 – Flood Proofing





Description of the Problem: An important issue in minimizing the damage associated with future floods, is to ensure development within the flood plain is restricted to the extent possible and structures are constructed above the base flood elevation. Zoning officials also need information about the location of the flood plain boundary prior to issuing construction or building permits. The problem is to provide accurate, up-to-date information with regard to the aerial extent of the flood plain boundary and base flood elevations for use in local decision making.





DSS Application: Decision support for local officials and other users, such as flood insurance providers and property owners, consists of functionality for inquiring the level of flood inundation for a given location for various probabilities of occurrence. The result of that query may also be linked to suggestions on how to flood proof the site, and the permit requirements for flood proofing.





User Interaction with the RRBDIN DSS: Local officials responsible for zoning and permitting of new development would make a query for a point on a map. A dialog box would request information about the location of the planned structure, the type of structure, and the elevation (mean sea level) of key structural components. By overlaying the digital elevation model with the 10-year, 50-year and 100-year flood levels, the display visually shows the zoning official whether the structure is located within various floodplain boundaries. By toggling on the planned structure, the RRBDIN displays the water surface elevation at that specific location and notifies the user whether the elevation is suitable. The location of the structure, as well as the type of structure, will dictate the flood proofing requirements and relevant agencies.





RRBDIN User�
Residents, Local, State/Provincial and Federal Officials�
�
User Level of Sophistication�
Low�
�
Problem Category�
Mitigation�
�
Data Requirements�
Policies, regulations, digital elevation model, flood plain maps�
�
Model Requirements�
N/a�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps�
�



Scenario 4 – Conceptual planning and remediation of Flood Control Measures





Description of the Problem: Many local, state, provincial and federal governmental units are evaluating and implementing structural and nonstructural flood control measures on a local, regional or basin-wide scale. Structural and nonstructural measures include items like impoundments, levees, dikes, set-back or buffer strips, wetland restorations etc. Each governmental entity uses a diligent, systematic approach to evaluate the feasibility of each measure on an individual basis. However, presently available tools do not allow these agencies to comprehensively and systematically evaluate and understand how the combination of the structural and nonstructural flood control measures interact and affect flooding on a basin-wide scale.





DSS application:  Decision support for conceptual planning or remediation would consist of limited flood risk assessment tools, supplemented with flood-frequency curves and hydraulic model integration. The results of testing different configurations of structures (i.e., water levels) would be used to test the feasibility of management options. The required data could then be downloaded as required for detailed design.





User Interaction with the RRBDIN DSS: The user interacts with RRBDIN through a series of interfaces, which are oriented towards a "wizard" approach; i.e., the interface directs the user on how to use the system and provides on-line help and assistance. By using the interface, the user is able to select structural and nonstructural flood control measures from a palette of measures and physically place each on a map of the Red River basin in the coordinate-true location. The user then enters information associated with each of the characteristics. For example, if the user placed a levee on the map, information about the levee height, width, etc. would have to be entered. The RRBDIN would automatically generate other pertinent information; e.g., use a digital terrain model already in the virtual database to determine the base and top elevation of the levee and a coordinate true map to provide coordinates.





Once all of the structural and nonstructural flood control measures are selected from the palette and placed on the map, the user then accesses a "tools" interface. Through the tools interface appropriate hydrologic and hydraulic tools or "models" can be accessed and run. The tools interface also allows the user to access an "expert system", which provides technical guidance to less sophisticated users about proper model applicability and use. The user interacts with the map of the basin to define the size of the drainage area and spatial resolution needed from model operation.





Much of the input data and parameters needed by the models come from the virtual database associated with the RRBDIN. For example, land use and soils information is accessed and used to generate curve numbers for computing runoff by the model. Or, unit hydrographs can be derived from existing gaging station data. Hydrologic models access topographic information from a digital terrain elevation model.





Results from model execution are returned to the user for display, interpretation and evaluation. The aerial extent of water coverage is displayed on a map of the basin and can be compared to the present floodplain boundary as determined by previous hydraulic analyses. The user can zoom in and out to more closely evaluate water depth and area of coverage. Graphical comparison of peak discharges between the results from the model run and existing gage data can be compared on-screen at key model locations or nodes. Economic information in the form of stage-damage curves and curves relating depth of flow and economic damage are accessed and display graphically on the screen, allowing comparison between present and future economic loss. 





RRBDIN User�
Local, State, Provincial and Federal Government �
�
User Level of Sophistication�
High�
�
Problem Category�
Planning�
�
Data Requirements�
Aerial photographs or satellite imagery, high water marks (flood extent), elevation-discharge-frequency data, bridge and culvert locations and types, floodplain boundary, hydrologic models, locations of structural and nonstructural flood control measures, digital terrain data, economic loss data by river reach, stream and river geometry data�
�
Model Requirements�
Digital terrain model, hydrologic runoff  and routing model and hydraulic model�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps�
�



Scenario 5 -- Hydrology of Small Watersheds





Description of the Problem: Many of the gaging stations within the basin are located near the mouth of major tributaries and along the mainstem of the Red River. Few gaging stations are located in the upper portion of many watersheds and little information about small watershed hydrology is available. The problem is to provide a tool to local emergency response officials to accurately estimate the peak discharge, water depth and aerial extent of water within the upper portions of a watershed.





DSS Application: Small watersheds would be identified based on a point along a stream. The upstream catchment area would then be delineated automatically and queried based on a selected method of calculating hydrologic data. The results (i.e., predicted stream flow for extreme events) could then be used to support bridge or culvert design or to support flood plain delineation and flood risk assessment in the upper basin areas – outside the flood plain of the main channel.





User Interaction with the RRBDIN DSS: The RRBDIN would contain a hydrologic modelling tool that would allow the user to develop basic hydrologic information for small, ungaged watersheds located on the upper portions of a tributary, based on regional characteristics. By using a polygon tool the user circles an area of interest or picks the watershed of interest from a map displayed on the user’s computer screen. A “checklist” is then displayed on the screen providing the user with the opportunity to select the type of hydrologic method for predicting the hydrology of the small watershed. Probable methods include using regional hydrology (eg. based on drainage area ratios, land use, and vegetation cover), nearby gaged stations, or using more sophisticated hydrologic models. The basin technical information needed to make the prediction would come from an existing database within the RRBDIN. Results from the methods selected would be presented graphically on the users screen. 





RRBDIN User�
Local, State, Provincial and Federal Government �
�
User Level of Sophistication�
Moderate�
�
Problem Category�
Emergency Response�
�
Data Requirements�
Aerial photographs or satellite imagery, snowpack and rainfall point estimates, high water marks (flood extent), elevation-discharge-frequency data, floodplain boundary, hydrologic models, locations of structural and nonstructural flood control measures, digital terrain data, stream and river geometry data, base map, locations of road closures and location of evacuation centers, emergency plans and organizational charts, critical facilities, and policies and procedures�
�
Model Requirements�
Hydrologic runoff  and routing model for the mainstem and tributaries and digital terrain model �
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps. �
�



Scenario 6 – Disaster Emergency Response





Description of the Problem: During a disaster, information is required for determining expected flood inundation and coordinated responses. This information may be used by various agencies and private citizens to determine appropriate courses of action. Easy access to distributed data sets will also facilitate efficient and timely delivery of forecasts and emergency management activities.





DSS application: Various types of data and user functionality, including model integration, is required to provide an efficient tool for decision support. During emergency response situations, response times can become critical (despite a slowly moving flood wave). Decision support for emergency response should focus on decreasing the response time of organizations and the dissemination of critical information to the public. 





User Interaction with the RRBDIN DSS: The user would be able to access through the RRBDIN, a time series of near real-time satellite imagery. This imagery would be enhanced using computer technology to better define the area presently flooded. By superimposing the satellite imagery and maps showing political boundaries (e.g., cities, towns, counties), roadways, rail, structures (e.g., bridges), the user is able to ascertain the most direct and expeditious evacuation routes. An additional capability of the RRBDIN is sequentially overlaying the time series of satellite images, thereby providing the user with a mechanism to determine the direction and rate the flood wave is moving. On on-screen tool selected from a palette allows placing a reference point at the edge of the flooded area for each successive satellite image. By measuring the distance between the reference points and knowing the time elapsed since the last image was taken, an estimate of the rate the flood is moving is possible. Based on the rate and direction of the flood, emergency personnel can evacuate those in peril and provide up to date information on the most direct route to evacuation centers. 





Information provided by DSS tools for emergency response include the following:


Current flood plain inundation (Radarsat images)


Expected flood plain inundation (flood forecasts)


Road maps indicating road closures


Flood inundation levels for a given location


Evacuation routes for a given location


Emergency flood-proofing support, such as suggested measures (eg. water pumps, stop-valves, and sandbag dykes)


Sandbag dyke construction support (location of sandbags, instructions on how to build a sandbag dyke, and calculation to determine the required number of sandbags)


Location of facilities (shelters, sandbags, hospitals, etc.)


Weather forecasts


Snowpack and soil moisture information


Stream-flow gauging station data


Emergency contact information





RRBDIN User�
Emergency Management Personnel, flood forecasters, residents�
�
User Level of Sophistication�
Low to High�
�
Problem Category�
Emergency Response�
�
Data Requirements�
Base map, real-time satellite imagery time series showing the flood wave, locations of road closures and location of evacuation centers, emergency plans and organizational charts, critical facilities, policies and procedures. �
�
Model Requirements�
N/a�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps, digital data sets in application-specific format�
�



Scenario 7 – Real-time Reservoir Operations





Description of the Problem: There are a number of flood control structures operated for the purposes of reducing flood damages, within the Red River basin. Most of these structures are located within the U.S. portion of the basin. Owners of these structure generally use a variety of factors as a "guide" for their operation. 





One of the important factors during spring operation is the depth of snow within the drainage area contributing water to the flood control structure. An important factor for summer operation is information about the aerial extent and depth of precipitation across a watershed. An important factor regardless of season is the current and predicted peak discharges and stages downstream at various locations used to operate the structure. For example, stage and discharge criteria are often incorporated into operational plans for structures. The principal spillway is closed when peak discharge and stage reach previously established levels at a particular reference point (e.g., city). The problem is to provide real-time information needed to operate flood control facilities. 





DSS Application: Decision support for reservoir operators include possible water level scenarios for different management (reservoir release) options and possible snowmelt conditions (based on early soil moisture and snowpack data).





User Interaction with the RRBDIN DSS: By using a polygon tool the user circles an area of interest on a map displayed on the user’s computer screen. A “checklist” is then displayed on the screen providing the user with the opportunity to select the types of data, which are of interest, within the area circled. First, flood forecast information including predicted peak discharge and stage at various locations throughout the basin is accessed. Point estimates of snow depth and equivalent water depth are automatically converted into a contour map of depths by the RRBDIN and displayed on the screen. The RRBDIN includes a tool that allows the user to calculate the volume of water present within the snow, within the area of interest and compare the volume to the remaining storage volume present in downstream flood control structures. 





For summer conditions, real-time point rainfall depths within the area of interest are converted within the RRBDIN into a isohyetal map. The isohyetal map shows lines of equal rainfall depth across the area of interest. Using the rainfall depths the user can run a hydrologic model and route the runoff resulting from the rainfall to and through downstream flood control structures. By routing the runoff through the structure, the user can make decisions about whether sufficient storage is present to reduce downstream flood flows to needed levels and the risk of overtopping the structure (dam).





The use of the RRBDIN effectively provides the operator of a flood control structure with the ability to make decisions about operation and maximize the reduction in downstream peak flood flows, while minimizing the risk of overtopping the structure. 





RRBDIN User�
Local, State, Provincial and Federal Government �
�
User Level of Sophistication�
High�
�
Problem Category�
Emergency Preparedness�
�
Data Requirements�
Aerial photographs or satellite imagery, high water marks (flood extent), elevation-discharge-frequency data, bridge and culvert locations and types, floodplain boundary, hydrologic models, locations of structural and nonstructural flood control measures, digital terrain data, stream and river geometry data�
�
Model Requirements�
Digital terrain model, hydrologic runoff  and routing model and hydraulic model�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps�
�



Scenario 8 –Communication Tools for Emergency Management Personnel





Description of the Problem: The "stress" associated with a natural disaster, whether the disaster is a flood, tornado, or some other type, increases the challenge of effective communication among those responsible for responding to the disaster. During a disaster it is usually difficult for local, state and federal officials, with responsibility for responding to the disaster to physically gather at one location to discuss the response efforts and activities. Some type of communication medium is needed to disseminate information that results from disaster response meetings so a larger audience understands what is occurring. Effective communication is the key to a successful response effort. The problem is to develop a tiered structure for effective communication during a disaster, not only among those directly responsible for the response effort but providing information to residents affected by the disaster and concerned family members geographically removed from the disaster area.





DSS application: Communication links among countries, states/provinces, agencies, and departments could be identified, formalized, and refined through a custom web-based communication tool similar to EMFORUM. This type of tool would encourage development of flexible, accessible communication methods while promoting interagency cooperation.





User Interaction with the RRBDIN DSS: The RRBDIN would serve multiple purposes, depending upon the responsibility and interest of the user. Communication using the RRBDIN would be segmented into three groups: 1) those local, state and federal personnel directly responsible for disaster response; 2) local, state and federal leaders needing information about the response effort so information can be provided to residents; and 3) an area open to the public where information can be posted for general informational purposes. 





Some of the communication features of the RRBDIN would include live, online meetings of local, state, and federal officials via the internet, either through the use of chat lines or video conferencing. This mechanism can provide an effective communication tool when physically gathering is not possible. The outcome from these discussions and meetings can then be posted on the RRBDIN for a larger, more general audience to better inform citizens of issues and activities. The RRBDIN could include a “people finder” that would allow individuals to notify others of their whereabouts and that they are safe. The RRBDIN would be geographically regionalized, such that in a pending disaster across a large area, citizen users can access information specific to their area.  





RRBDIN User�
Emergency Management Personnel �
�
User Level of Sophistication�
Low to Moderate�
�
Problem Category�
Emergency Response�
�
Data Requirements�
Base map, real-time satellite imagery time series showing the flood wave, locations of road closures and location of evacuation centers, emergency plans and organizational charts, critical facilities, policies and procedures. �
�
Model Requirements�
None�
�
Output Requirements�
Video teleconferencing, voice activated data recording and web page posting�
�






Scenario 9 -- Real-time Status of Ice and Debris Jams 





Description of the Problem: Because of the flat nature of the Red River basin, bridges can have a tremendous affect on how deep the water becomes upstream of the bridge. Debris and ice plug the bridge opening, increasing the upstream water depth and the risk that the structure will fail. Also, only a limited number of bridges are present across the Red River of the North. Ice and debris jams also occur in locations other than at bridges, within tributaries and the main stem of the Red River. The problem is to provide a mechanism for local officials responsible for removing the jams to track their removal and to simultaneously provide information to flood forecasters about the location and extent of jams, thereby improving flood predictions and to provide information to commercial carriers about whether travel across the bridges is possible. 





DSS application: Experience with flooding in the Red River Basin has shown that structures have a tremendous impact upon predicted 





User Interaction with the RRBDIN DSS: Local officials responsible for removal of ice and debris jams access the RRBDIN through a interface and are able to display a map of their area. A data entry screen allows the user to enter the approximate coordinates of the ice or debris jam and characteristics related to the jam (e.g., how high, type of material, date found etc.). Once the coordinates of the jam are entered the map is refreshed showing the location of the jam. Information entered into the RRBDIN includes the date of removal of the jam, the methods of removal and lessons learned. By using this tool a historical record of where jams occur, the conditions under which they occur and removal practices develops. Potential mitigation can then be explored to prevent jam formation. 





Those responsible for flood forecasting can access the jam database, to better understand and calibrate models used to make predictions. Models can be revised to reflect actual conditions on the river system. The net effect is to provide local officials with more accurate predictions of the flood crest. 





RRBDIN User:�
Local Official and Flood Forecasters �
�
User Level of Sophistication�
Moderate�
�
Problem Category�
Emergency Response�
�
Data Requirements�
Aerial photographs or satellite imagery, base map, and locations of structures�
�
Model Requirements�
Hydrologic runoff and routing model for the mainstem and tributaries and digital terrain model�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps�
�



Scenario 10 -- Flood Recovery: Cleanup





Description of the Problem: Many facilities, including petroleum tanks, fertilizer facilities, automotive maintenance shops, rail yards and hazardous waste storage areas, are inundated during a flood. These, as well as other areas, require post-flood clean-up and the disposal of waste. Information about the type of stored material, the location of the material and physical characteristics of the material is needed for the clean-up process.  Information about the type of material can be used to accurately assess the risks associated with the clean-up process. Estimates of the amount of material are needed to ensure adequate disposal space. The problem is to access information about the locations of these facilities and to understand the type and amount of material needing clean-up and disposal and therefore the relative risk, following the flood.





DSS application: Cleanup of contaminants, including the disposal of used sandbags, involves a number of steps. They are: inventory and classification of sites, cleanup coordination, and cleanup support. Each step requires a set of tools to find information. Spatial database and query tools are required for inventories and classification of sites, cleanup coordination adds relational dynamics among agencies, and cleanup support includes water quality model assistance and risk-based decision analysis tools.





User Interaction with the RRBDIN DSS: The user can access spatially referenced data related to the locations of various types of facilities with materials, which may pose a risk to human health. The risk may be associated with the type and quantity of materials used daily under normally safe conditions, but which becomes mobilized in the environment as a result of the disaster. The user queries the RRBDIN by using an interface and specifying the geographical area of interest by placing a polygon on a coordinate true map. The user next retrieves information about the type of facility of interest by searching the RRBDIN. Facilities meeting the “type” requirement are highlighted on map on the computer screen. Descriptive information is obtained by clicking the screen, at the location of a highlighted facility. The information retrieved includes a description of the facility, ownership, the types and quantities of stored materials, and whether the facility was flooded. An indication of the response or clean-up status is also possible; i.e., whether a clean-up is started, in progress or completed. 





Private citizens or owners of the facilities can use the RRBDIN to determine the most reasonable location for disposal. The locations of, routes to, and materials accepted by various disposal facilities can be queried by the user. The owner of the facility can interact with the RRBDIN to enter the clean-up status at their facility. 





RRBDIN User�
Government and Private Enterprise�
�
User Level of Sophistication�
Moderate�
�
Problem Category�
Disaster Recovery�
�
Information Accessed�
Locations where various types of material posing a risk were inundated�
�
Data Requirements�
Prioritize areas to clean-up�
�
Model Requirements�
None�
�
Output Requirements�
Graphical display on computer screen, hard copy tabular reports and maps�
�
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