Appendix C : Use Case

Scope and Purpose
One of the primary goals in developing the Federal Enterprise Architecture is to design information systems that work well together, leading to better, quicker decision making at lower cost. This section provides business and functional context to the FEA Geospatial Profile by introducing a set use cases and scenarios that illustrate how this profile, when properly implemented, can support interoperability and data re-use across agencies and levels of government. 

NOTE: The other sections of this profile will utilize the material provided here as a borrowing ground for examples and should also provide input back to this section in ways that the use cases can more directly support the documentation requirements of the other sections. 

Definitions

 “In software engineering, a use case is a technique for capturing the potential requirements of a new system or software change. Each use case provides one or more scenarios that convey how the system should interact with the end user or another system to achieve a specific business goal. Use cases typically avoid technical jargon, preferring instead the language of the end user or domain expert. Use cases are often co-authored by software developers and end users
.” 

In the FEA Geospatial Profile, we will adopt the basic definition above with the following adjustments: 
Master Use Case—an abstract, high-level use case that is intended to provide a business requirements context for the use cases that will be used in the FEA Geospatial Profile.

Use Case—a more concrete use case that is intended to provide a functional requirements content for the FEA Geospatial Profile effort by looking at a hypothetical system within the Master Use Case business context. 

Scenario—an element of a use case that conveys how a hypothetical system should interact with the end user or another system to achieve a specific use case sub-functional goal.

Master Use Case

This section provides a complete description of the Master Use Case for the FEA Geospatial Profile. It includes background on the following Lines of Business (and Sub-functions) and then outlines use cases in an industry-standard fashion:
· Community and Social Services: Homeownership Promotion; Community and Regional Development

· Disaster Management: Disaster Preparedness and Planning; Disaster Repair and Restore; Emergency Response

· Environmental Management: Environmental Monitoring and Forecasting
· Health: Population Health Management and Consumer Safety; Health Care Administration

· Public Affairs: Customer Services; Official Information Dissemination

Background—Scenario Lines of Business

The following descriptions of Lines of Business from the FEA BRM are provided for immediate context:

Community and Social Services—includes all activities aimed at creating, expanding, or improving community and social development, social relationships, and social services in the United States.

Homeownership Promotion includes activities devoted to assisting citizens interested in buying homes and educating the public as to the benefits of homeownership. NOTE: Activities devoted to the provision of housing to low-income members of the public are located in the Housing Assistance Sub-Function.

Community and Regional Development involves activities designed to assist communities in preventing and eliminating blight and deterioration, assist economically distressed communities, and encourage and foster economic development through improved public facilities and resources..

Disaster Management—involves the activities required to prepare for, mitigate, respond to, and repair the effects of all disasters, whether natural or manmade.

Disaster Monitoring and Prediction involves the actions taken to predict when and where a disaster may take place and communicate that information to affected parties. Note: Weather forecasting, while central to Disaster Monitoring and Prediction, is more closely aligned with the “Environmental Monitoring and Forecasting” sub-function in the Environmental Management Line of Business.

Disaster Preparedness and Planning involves the development of response programs to be used in case of a disaster as well as pre-disaster mitigation efforts to minimize the potential for loss of life and property. This involves the development of emergency management programs and activities as well as staffing and equipping regional response centers, and mitigation focused construction and preparation.

Disaster Repair and Restore involves the cleanup and restoration activities that take place after a disaster. This involves the cleanup and rebuilding of homes, buildings, roads, environmental resources, or infrastructure that may be damaged due to a disaster.

Emergency Response involves the immediate actions taken to respond to a disaster. These actions include, but are not limited to, providing mobile telecommunications, operational support, power generation, search and rescue, and medical life-saving actions.
”

Environmental Management—includes all functions required to monitor the environment and weather, determine proper environmental standards and ensure their compliance, and address environmental hazards and contamination.
Environmental Monitoring and Forecasting involves the observation and prediction of  environmental conditions. This includes but is not limited to the monitoring and forecasting of water quality, water levels, ice sheets, air quality, regulated and nonregulated emissions, as well as the observation and prediction of weather patterns and conditions.
Environmental Remediation supports the immediate and long-term activities associated with the correcting and offsetting of environmental deficiencies or imbalances, including restoration activities.
Health—involves federal programs and activities to ensure and provide for the health and wellbeing of the public. This includes the direct provision of health care services and immunizations as well as the monitoring and tracking of public health indicators for the detection of trends and identification of widespread illnesses/diseases. It also includes both earned and unearned health care benefit programs.

Population Health Management and Consumer Safety assesses health indicators and consumer products as a means to protect and promote the health of the general population. This includes monitoring of health, health planning, and health management of humans, animals, animal products, and plants, as well as tracking the spread of diseases and pests. Also includes evaluation of consumer products, drug, and foods to assess the potential risks and dangers; education of the consumer and the general population; and facilitation of health promotion and disease and injury prevention. 
Health Care Administration assures that federal health care resources are expended effectively to ensure quality, safety, and efficiency. This includes managing health care quality, cost, workload, utilization, and fraud/abuse efforts.
Health Care Research and Practitioner Education fosters advancement in health discovery and knowledge. This includes developing new strategies to handle diseases; promoting health knowledge advancement; identifying new means for delivery of services, methods, decision models and practices; making strides in quality improvement; managing clinical trials and research quality; and providing for practitioner education.
Public Affairs—involve the exchange of information and communication between the federal government, citizens and stakeholders in direct support of citizen services, public policy, and/or national interest.
Customer Services supports activities associated with providing an agency’s customers with information regarding the agency’s service offerings and managing the interactions and relationships with those customers.

Official Information Dissemination includes all efforts to provide official government information to external stakeholders through the use of various types of media, such as video, paper, web, etc. 
In the Master Use Case for the FEA Geospatial Profile, we will focus on the Disaster Preparedness and Planning and Emergency Response sub-functions. These sub-functions are strong Master Use Case candidates because:

· Disaster preparedness, disaster planning, and emergency response often requires multi-level, multi-agency, multi-jurisdictional collaboration and support and thus provides excellent business and functional context for the information sharing and interoperability in a geospatial context. 

· Emergency response has a heavy command and coordination element and thus provides excellent business and functional context for a situational awareness capability to deliver a location-based understanding of response resources including their disposition and movements.

· Disaster preparedness, disaster planning, and emergency response often depends on understanding the interaction of disaster-related phenomena and the natural and built environment and thus requires a comprehensive, geospatially-enabled understanding of both of these elements. This provides excellent functional and business context for the use of science-based models as they relate to the event at hand.

· Disaster preparedness, disaster planning, and emergency response is covered by a vast and well-known body of lessons learned and standard operating procedures, including the National Incident Management System (NIMS) and the National Response Plan (NRP), that provide an excellent framework of documentation that we can reuse in our use cases. 

While the focus will be on Disaster Preparedness, full understanding of the architecture’s significance requires looking beyond this one Line of Business. In this scenario we look at the community in which the event occurs to see how Community and Regional Development and Homeownership Promotion efforts are informed and enhanced, we look at Health Care Administration to illustrate how these information sources can help emergency responders reach people who likely are unable to help themselves, and we look at Population Health Management as a follow-on activity after the crisis is resolved. 

Finally, we examine the interaction with the public at large. Unlike the previous lines of business, which all fall under the Services to Citizens business area, here we look at the Support Delivery of Services business area, and explore the geospatial characteristics of the Public Affairs line of business. Identifying affected interest groups and preparing effective media for them can be greatly enhanced through the use of 

Background—Catastrophic Incidents

NOTE: This should be replaced by the background on wildfires.

A catastrophic incident, as defined by the NRP, is any natural or manmade incident, including terrorism, which results in extraordinary levels of mass casualties, damage, or disruption severely affecting the population, infrastructure, environment, economy, national morale, and/or government functions. A catastrophic incident could result in sustained national impacts over a prolonged period of time; almost immediately exceeds resources normally available to State, local, tribal, and private-sector authorities in the impacted area; and significantly interrupts governmental operations and emergency services to such an extent that national security could be threatened. All catastrophic incidents are Incidents of National Significance. These factors drive the urgency for coordinated national planning to ensure accelerated Federal/national assistance.
The Catastrophic Incident Annex to the National Response Plan (NRP-CIA) establishes the context and overarching strategy for implementing and coordinating an accelerated, proactive national response to a catastrophic incident.

The NRP-CIS (Catastrophic Incident Supplement) provides a list of the specific actions that are initiated upon activation of the NRP-CIA. The following Federal departments and agencies and other organizations are assigned specific responsibilities as cooperating agencies:

· Department of Agriculture

· Department of Defense

· Department of Energy

· Department of Health and Human Services

· Department of Homeland Security

· Department of Transportation

· Department of Veterans Affairs

· Environmental Protection Agency

· American Red Cross

Departments and agencies assigned primary responsibility for one or more functional response areas under the NRP-CIS appendixes are identified below.

Mass Care: American Red Cross

Search and Rescue: Department of Homeland Security

Decontamination: Department of Homeland Security, Environmental Protection Agency, and Department of Health and Human Services

Public Health and Medical Support: Department of Health and Human Services

Medical Equipment and Supplies: Department of Health and Human Services

Patient Movement: Department of Health and Human Services and Department of Defense

Mass Fatality: Department of Health and Human Services

Housing: Department of Homeland Security

Public and Incident Communications: Department of Homeland Security

Transportation: Department of Transportation

Private-Sector Support: Department of Homeland Security

Logistics: Department of Homeland Security
Master Use Case

Name:

Disaster preparedness, disaster planning, emergency response, and community recovery/redevelopment.
Description

This Master Use Case brings together several use cases that might contribute to an overall view of the planning and preparation for and response to a major wildfire event. It is intended only for illustrative purposes within this geospatial profile and thus does not consider all possible use cases.

Pre-condition

This use case contemplates the following pre-conditions:

1) A National Spatial Data Infrastructure exists that includes the ability to find and access geospatial data holdings (public and FOUO) of all Federal, State, Local, and Tribal government entities.

2) A Situational Awareness System is in place and is deployed and/or deployable with all elements of the command and coordination hierarchy.

3) Advanced location determination technology is deployed with emergency response personnel and apparatus.

4) A wildfire event is occurring that threatens life and property in the dry southwestern region of the United States.

5) Others TBD

Basic Course of Events

1) Use Case 1—Validate Fire Report and Plan Response

a) Scenario 1.1: Use fire Incident Report to create an Event record, which may include who reported the fire, description of current state of the fire (e.g. size, fire behavior), on-scene resources, and responding resources, location, date and time reported, and, if known, possible cause of fire.
b) Scenario 1.2: Determine if the Incident Report constitutes a wildfire and to determine if it is within our protection Jurisdiction.

c) Scenario 1.3: Make an Emergency Declaration and deliver Notices to alert parties with fire protection Jurisdiction.

d) Scenario 1.4: Identify and record short/long-range forecasts and current conditions relating to Weather and relevant environmental factors.

e) Scenario 1.5: Identify public expectations in regard to protection of natural resources and developments (e.g. bridges, subdivisions, threatened and endangered species, old-growth forests, etc.) to identify any Impediments (e.g. road closures, airspace restrictions etc.) to the ability to perform wildfire activities.

f) Scenario 1.6: Develop incident Response Plan using information gathered above including Area of Interest, boundaries, objectives, constraints, and scope of response. This will be comprised of Activities.
g) Scenario 1.7: Create and deliver Notices relating to Response Plan to affected parties, cooperators, public service and regulatory organizations, and interested parties to inform them of Activities of interest to them because of their Proximity to the Event, their involvement in special interest groups, or their possible future participation in the Event, media interests, etc.  These Notices may trigger external regulatory agencies to react, e.g. the health department may send an inspector if catering service is planned.)
2) Use Case 2—Implement and Execute Response Plan

a) Scenario 2.1: Identify the Activities to be performed and to determine the type of resources needed to accomplish the tasks. Determine current status and Location of resources needed to accomplish the Response Plan tasks.
b) Scenario 2.2: Perform assigned tasks and update SPECIAL CONDITION INFO in preparation for the performance of those tasks (e.g. road closures, air space restrictions, etc.).

c) Scenario 2.3: Use and record ENVIRONMENT  OBSERVATION INFO and SPECIAL CONDITION INFO to document the results of the response action taken in regards to vegetative state, species conditions, hazards, lift air space restrictions, etc.
d) Scenario 2.4: Document other incidents that occur while implementing the response plan (e.g. accidents, etc.) and document additional information about the status of the incident.  Update resource status.  Send ACCIDENT REPORT to PUBLIC SERVICE AND REGULATORY ORGANIZATION with the accident response jurisdiction.

e) Scenario 2.5: Send EVENT INFO and PLAN INFO [results] to MANAGEMENT, COOPERATORs, INTERESTED PARTY, and AFFECTED PARTY to keep them informed of the action taken during the response and request status.
3) Use Case 3—Monitor Results of Response

a) Scenario 3.1— Use and record ENVIRONMENT OBSERVATION INFO and SPECIAL CONDITION INFO to document the results of the response action taken in regards to vegetative state, species conditions, hazards, etc.
b) Scenario 3.2—Map ecology/habitat change and monitor ongoing impacts 

4) Use Case 4—Redevelopment and Recovery

a) Scenario 4.1—Identify impacted areas for redevelopment.

b) Scenario 4.2—Identify/apply to relevant aid programs.

c) Scenario 4.3—Track economic and environmental recovery.

BRM sidebar

Our Wildfire Master Use Case involves a number of lines of business throughout the federal government. The most obvious are those relating to the Disaster Management line of business, which includes sub-functions such as Disaster Preparedness and Planning, Emergency Response, and Disaster Repair and Restore, but the effects of a fire do not end there. Residents are displaced, tourism may suffer, and public health and wildlife habitats are impacted. The lines of business that deal with these issues include Community and Social Services, which sub-functions like Homeownership Promotion and Community and Regional Development; Environmental Management’s Environmental Remediation; and Health’s Population Health Management and Consumer Safety, Health Care Administration and Health Care Research and Practitioner Education.

The scenarios in Use Case 1—Validate Fire Report and Plan Response fall mainly under Disaster Preparedness and Planning. Many of the key factors in planning responses to disasters are geospatial in nature. For example, in Scenario 1.1 we see that a wildfire, when reported, generates an EVENT record which includes various characteristics of the fire. The most basic of these are geospatial in nature, such as size and location. Scenario 1.2 determines the protection jurisdiction, which might compare the size and location of a wildfire (and probably its expected path) to the extents of federal, state, tribal and private lands. Other scenarios in this use case go on to develop the response plan, and rely on a number of geospatial data sets and models relating to weather forecasts, environmental conditions, and settlement density. Notice also that notification of other interested parties such as nearby special interest groups depend upon a detailed knowledge of their proximity to the event. 

Use Case 2—Implement and Execute Response Plan is a highly complex event which we can only treat in a cursory manner here. However, even this most basic examination serves to highlight the pervasiveness of geospatial elements throughout the activity. Emergency Response is the main business sub-function in operation. In Scenario 2.1 we see a need to determine the current status and location of resources, which would be aided by geospatial query support by the Logistics Management sub-function of the Supply Chain Management line of business. 

All of these scenarios involve the identification and cataloging of conditions and observations that occur in a particular time and place. Mapping this information, such as road closures, air space restrictions, species conditions, hazards, etc. and delivering maps throughout the planning, implementation and execution stages can improve the quality and timeliness of the response. For this reason all the lines of business mentioned should have geospatial visualization (mapping) capabilities. 

After the wildfire has been dealt with, emergency response activities will end, but other government operations are just beginning. Disasters like destroy homes, impact public health, and require mitigation of environmental impacts. Scenarios under Use Cases 3 and 4 describe work that falls under very different lines of business, such as Community and Social Services, Environmental Management and Health. For example, fulfilling the Homeownership Promotion sub-function of Community and Social Services might involve providing special services for those citizens displaced by the wildfire. Having access to the fire’s overall extent in relation to property locations would be an important part of the determination of eligibility for these services. 

SRM sidebar

Use Case 1—Validate Fire Report and Plan Response describes two major activities, recording an Incident Report and an Event, and planning the response to the Event. 

The recording activities relate not only to the emergency at hand, but will also become an archival record of the scenario, used for evaluating the Response Plan and developing guidance for future activities. As such, the recording of the Incident Report and the Event fall under the Back Office Service Domain’s Data Management Service Type (see Appendix G). The function of adding new data with a geospatial component is best described by the Feature Update Service Component, which is a specialization of the Extraction and Transformation Service Component. 

Planning the response to the Event requires a host of business analyses. These fall under the Analysis and Statistics Service Type of the Business Analytical Services Domain. Many geospatial items are defined under a new Geographic Analysis Service Component which are useful in this scenario. Weather Services will be used to weather conditions and forecasts. Model Services may be used to predict the fire’s path and spread. A Geocoder Service can Locate homes and critical facilities in the fire’s path. And subsequently, Route and Navigation Services can help plan evacuations. 

Under Use Case 2—Implement and Execute Response Plan, Scenario 2.1 requires determining the Location of resources, which identifies a need for geospatially enabled Asset Management Systems. As the resources are most efficiently Geolocated by their enabling organizations, this is a back office function. Facilities and Asset Management Components are found under the Back Office Service Domain’s Assets – Materials Management Service Type. Here we have specified geospatial versions of these more general FEA components.

While many of the assets and resources required will be identified in back office systems, the materials used to execute the Response Plan will include many geospatial Visualization Service Types, such as Mapping, geospatial (GIS), elevation, GPS17 Service Components. These will necessarily include Situation Awareness, Mapping, Coverage, Feature, etc. Geospatial Service Components.

Use Case 3—Monitor Results of Response and Use Case 4—Redevelopment and Recovery will use many of the same service components. It is important to note, however, that the activities under Use Case 4 will require a great reliance upon multiple agencies geospatially enabling their Back Office Service Components so that the Business Analysis functionality required has adequate data upon which to operate. The lack of geospatially enabled data warehouses has been a great impediment to the ability of agencies to develop highly effective, cross-agency analyses. 

� Wikipedia, � HYPERLINK "http://en.wikipedia.org/wiki/Use_case" ��http://en.wikipedia.org/wiki/Use_case�, July 2005


� OMB, FY07 Budget Formulation: FEA Consolidated Reference Model Document, May, 2005.





