
[image: image1.png]



Emergency Management Symbology: Requirements

Working Draft 01, 29 September 2003

Document identifier:

em-gis-symbology requirements

Location:

http://www.oasis-open.org/apps/org/workgroup/emergency-gis/
Editor:

Carl Reed, PhD, OpenGIS Consortium < mailto:creed@opengis.org>

Contributors:

Abstract:
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Introduction

When it comes to spatial information that is needed during a disaster, there is currently no consistent national and/or international set of map symbols available for the development of hazard and emergency management maps. In order to facilitate the exchange of information and data, to promote universal understanding of hazardous and vulnerable locations and to adequately address communication of mission critical information across agencies, jurisdictions, and all levels of public and private sectors, a set of standard cartographic symbols needs to be defined. The development of standards for hazard mapping will strengthen coordination and communication between planners and will enhance the ability of emergency managers to better understand information at a glance during crucial decision making moments.
From an operational perspective, this problem can be re-stated in the form of a requirement: There is a requirement to create a common operational picture. To build this operational picture, we need to access spatial and related content from many sources but be able to render (symbolize) them in a common consistent manner, independent of the data underlying feature classification scheme, structure or data model.

This document provides 3 uses cases that illustrate the requirements for common and consistent EM Symbology. The use cases are followed by a set of requirements. The requirements are organized by artwork and interoperability.

1.1 Terminology

The key words must, must not, required, shall, shall not, should, should not, recommended, may, and optional in this document are to be interpreted as described in [RFC2119].

The following terms are also of use.

· Coverage – a feature that associates positions within a bounded space (its spatio-temporal domain) to feature attribute values (its range)  (e.g., a digital terrain model or image)
· Symbol – a set of predefined graphical representation parameters and/or fixed graphic icons; the instructions for how vector graphics are to be represented (e.g., geometry/graphic, fill, color, stroke, font, orientation, size, opacity, etc.); the instructions for how raster graphics are to be represented (e.g., opacity, R/G/B channel selection, color map, shaded relief, contrast enhancements, etc.)  

· Style – maps features (types, properties and constraints) to one or more parameterized symbols; also the properties and rules describing how features are drawn during a graphical rendering process (e.g., order of layers, associate symbol type X with feature type Y, or how to apply one or more symbols to drawing a road at its centerline, etc.) 

2 Use Cases

This section provides 3 use cases demonstrating the various requirements for common and consistent EM Symbology:

· From the Emergency Management Service Center perspective;

· From the Center to the Field logistics perspective;

· From the first responder in the field perspective.

There is an additional use case (Appendix D) focused on distributed Web Mapping requirements in an emergency situation.

2.1 Emergency Management Center – EM Specialist

I am an emergency management specialist. An emergency event has occurred in my area. The event is the release of toxic fumes from a chemical plant. I need to access spatial data from local cities, the state, the USGS, and FEMA to create an operational picture using commonly known symbology - even though the spatial data are being accessed from multiple repositories. This operational picture must show streets, buildings, schools, hospitals, day care centers, assisted living centers, and other facilities that will require rapid evacuation. Most importantly, it must show a plume dispersion pattern. Once I create this operational picture, I need to broadcast it to the first responders using the same symbology 

Figure 1 (below) depicts the realities of what an EM response team could deal with in terms of multi-source information access and fusion. In an EM situation, some content such as geology is static while some content such as wind speed is dynamic. There are multiple jurisdictions. Each jurisdiction collects, manages, and symbolizes (portrays) their spatial data a bit differently. There is, therefore, an overarching requirement to provide the ability to utilize common symbology to enhance communication (by creating a common operating picture - or set of pictures). Much of the thinking that went into the following diagram resulted from a collaborative effort between the OGC, our members, and a number of local jurisdictions in an OGC Interoperability Project called CIPI - Critical Infrastructure Protection Initiative.
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2.2 Interoperability between Center and Responders in the field

DHS May Seattle TOP OFF Incident Drill modified to demonstrate the Common Alerting Protocol (CAP)  in a Web Services for Remote Portlets (WSRP) web environment through a Public Healthcare Preparedness Portal

1. 9:58 a.m. Pacific Time: CAP Issued by FBI: Radiological Device exploded in Seattle, Washington

2. Public Healthcare Preparedness Portal receives CAP message when issued because Portal service is a registered recipient. The severity value of the  CAP message automatically triggers appropriate change of state in the Portal Services main page.

3. Emergency Medical Response teams receive CAP message at the same time as the Public Healthcare Portal, and begin preparations to be dispatched.

4. As part of their preparations, the Manager of the EMT Teams in a regional response center within feasible range to deliver aid connect to Public Healthcare Preparedness Portal, see that in the CAP Portlet that appears on the opening page has an alert message for this incident which they select to receive a more detailed description of the event.

5. The EMT Teams Manager selects the option for automatically searching the database of the Public Healthcare Preparedness Portal for a menu of information resources available that are directly related to Radiological Incident. These resources will be organized into such areas as Triage, Treatment Protocols, Logistics, Regional Responders network, etc.
6. Meanwhile, the lead EMTs establish secure web connections to their HQ on their mobile wireless notebook computers, which they carry with them in their vehicles, then open another browser window to Public Healthcare Preparedness Portal, using the same sequence as their Manager though with different privileges and permissions, and they follow a similar sequence to connect to a live regional map of the area that contains symbols for resources and on going events, responding crews, etc

2.3 First Responder in the Field

Following on from the above Use Case. A law enforcement official begins First Responder coordination work in the field. He has a number of immediate concerns. One is evacuation of people from a number of facilities before the plume from the incident spreads. Conditions are dusty and there is considerable initial confusion among the first responders. The official asks for a map to be shown on his wireless notebook of the area showing the locations hospitals, clinics, schools, and assisted living facilities in the immediate area. The locations are displayed using the EM Symbology. He then asks for a street map to provide more reference information. The EM Symbols are displayed on-top-of the street map. He then points to each of the symbols and asks for more information regarding number of people in each facility.

This is all well and good, but there are not the resources available to evacuate all the facilities in the immediate area of the incident. He needs to know how the plume is dispersing. Once he knows this, he needs to be able to provide evacuation routes and broadcast this information to all the other Responders.
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3 EM Symbology Requirements

This section provides a set of user requirements for the use of symbology in emergency management and response. There are two primary groupings for the requirements: Artwork and Interoperability. Artwork has to do with the look and feel of the symbols. Interoperability has to do with how to best transport/encode/communicate the symbology in an emergency situation.

3.1 Artwork

The following are the “artwork” requirements for EM Symbology:

· The symbols shall be easily recognizable;

· In a high stress situation;

· In adverse conditions (smoke, rain, dust, etc);

· On a variety of devices ranging from the desktop to small handheld mobile devices and PDA’s.

· The symbols shall be recognizable by visually impaired EM personnel (color blindness).

· Should be available in multiple file sizes for easy use on a variety of devices.

· Should be available in multiple formats, such as TIFF, JPEG, and GIF, SVG, and PNG for easy use and access by multiple applications and devices.
· Symbology that can be expressed in words should have a text-equivalent explicitly associated with it. 
· The text equivalent for a symbol should be able to be easily expressed as an audio stream.
· Symbology that can not be expressed in words should have a descriptive label provided as its text-equivalent. 
· Symbols should be able to be displayed in transparency mode to insure that underlying information is not obscured.

· The symbol definitions should be able to be expressed as a set of portrayal rules in XML. This would allow for totally device and application independent symbol encoding and communication.

· Versioning of symbols shall be provided. Symbols will change over time or there may be new symbols added. Version numbers shall be provided as part of the symbol metadata (see below).

3.2 Interoperability

There are many characteristics by which interoperability of a given symbol set can be achieved. The following are the interoperability requirements for symbology.

· Each symbol must have a name. The symbol name uniquely identifies that symbol and would allow for 1.) direct symbol access by URI and 2.) construction of an on-line, always accessible symbology registry. 
· Symbol storage representation should allow separation of content and structure. Separating content and structure from presentation allows symbols to be presented differently to meet the needs and constraints of different users without losing any of the information or structure. For example, information can be presented via speech or braille (text) that was originally intended to be presented visually.
· The EM symbols must be portable across operating environments

· The EM symbols must be application software independent.

· The EM symbols must be vendor software independent

· The EM symbols must be able to be expressed in SVG, PNG, JPEG, and GIF.

· The EM symbols must be compatible with and/or leverages W3C standards efforts such as HTTP and XML.
· The EM symbols must be able to be expressed as a set of portrayal rules. A portrayal rule is applied to one or more geographic feature to determine how that feature or features should be portrayed in an application.

· OpenGIS® Style Layer Descriptor Specification.

· Text in the content must be provided in Unicode or sufficient information is provided so that it can be automatically mapped back to Unicode.
· The symbol and the symbol name are considered normative. When expressed in other languages, the set of symbol names (vocabulary).
· To insure interoperability, the EM Symbols must have associated metadata. Whether an application or client uses this metadata is application dependent. Key pieces of symbol metadata are:
· Name – Every symbol must have a unique, well-formed name by which it can be referenced. 
· Width – the width of the symbol in pixels

· Height – the height of the symbol in pixels

· Format – parameter that specifies what the encoding type of the symbol.  This is specified as a mime-type.  The mime-types supported are left up to the implementation.

· Transparency - Defines the opacity of the background of the symbol.

· Background Color – Defines the background color of a symbol if it is opaque.

· Clip – Specifies the clip shape that may be used when portraying the symbol.

· Priority – In order to insure that the most important EM symbol is always visible, each symbol should have a priority number. This metadata element can be used in conjunction with Transparency and Background Color
· Version Number – The version number of the symbol.

3.3 Other requirements – Implementation Specific

This section describes other requirements for interoperable EM Symbology that may be implementation specific.

· The intent is that EM symbology can be used internationally. However, current usage of EM symbols combined with cultural differences in other countries may require the ability to perform “symbol mapping” from one symbol set to another. For example, a hospital symbol in common usage in the US may have no cultural equivalent in another country. There, a mechanism is required to: 1.) Map the normative vocabulary to another language (see above) and 2.) Provide access to the EM symbology set for a given country.

· There is general agreement of the EM GIS SC members that open and interoperable access to EM Symbology will require the implementation of a symbology registry. Associated with a symbol in a registry are styling rules. In the case of EM Symbology, these could be simple styling rules related to priority, transparency, size, and so forth. The symbol and styling registries would also include the symbol metadata for each symbol. The interested reader is referred to an OpenGIS public discussion paper titled, “Style and Symbol Management Services Requirements” available at http://www.opengis.org/techno/discussions/03-031.pdf .
· In terms of versioning, it might be wise to look into the "importing" features of XML Schema. This would allow an OASIS based application schema to import current versions (or parts of – to help control interoperability) of other schemas. This separates any OASIS application schema from any others that they reference in a way that allows them to grow at their pace, and yet our implementations to grow at our pace.

This section may be extended as the EM Symbology project progresses.
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Appendix D. Another sample use case

This document posits a scenario of access to remote stores of spatial data for use by future "smart" data rendering clients on the Internet. It presupposes an interoperable environment in which basic features and provider-supplied abstractions and renderings of those features are available and supported. Some of the technology is in place today. This scenario goes beyond the current map server front-ends to a single store of data by allowing federated access to many stores of data, discovered through an Internet cataloguing facility such as Clearinghouse. 

Problem

An emergency response team requires the synthesis of a map that includes geologic, soil properties, road network, water lines, demographic information, and public service facility locations such as hospitals and schools to be plotted for an urban area just impacted by an earthquake. No single agency is responsible for this variety of geospatial data yet "best-available" information must be assembled and printed for use by field personnel in paper and electronic form within 6 hours. 

Response

The emergency planning agency representative queries a comprehensive on-line catalogue of digital geospatial data sets that includes federal, state, local, and commercial data sources' metadata. The query interface allows the user to define a geographic area of interest and to search upon words describing the data content for the themes and features listed above. A list of 15 possible data sets is prepared after several minutes of search, with much of the data being available on-line for download. A visual review of the metadata reveals seven optimal digital data layers commercially or freely available, including: 

· Geology (1:100,000-scale source geologic quadrangle) 

· Earthquake Epicenters (USGS Earthquake Information System x,y,z, magnitude) 

· Soils (County-level 1:24,000-scale source County Soils map with related attributes) 

· Roads (Commercial GPS 20m accuracy annotated road network) 

· Water lines (1:2,000-scale source network from city) 

· Demographic Information (Commercially enhanced Census Tract level demography) 

· Facilities (City and USGS updated Geographic Names Info System database) 

Once discovered through the Clearinghouse registry, a session is invoked in the Smart Client to begin connections with the remote data services. Sessions are established with each of the six systems based on the connection parameters stored in the linkage element of the metadata entries. A list of themes is displayed and the geographic extent of each of the themes becomes known to the client, and a default geographic extent is set by the client. The user selects a preferred coordinate system template for the rendering of the information. 

Using a cascading list, the user manipulates the themes and subcategories of information to restrict what is yet to be displayed. Within a theme certain feature types are listed as the next part of the cascade, and the user highlights the features of interest, the elements in the picklist showing the name of the feature type and showing the default symbolization. Default symbology is delivered to the smart client when the data set request was initialized, but it can be overridden by the user by clicking on the feature type symbol icon. 

As each data theme is activated in the drawing window by clicking on the theme list, the screen resolution and geographic extent of the client are passed to the remote map server and graphic information is returned to the window. This can be transferred in the form of an opaque or transparent bitmap for screen-resolution rendering or as simplified chains that represent slightly more than the portion of the data set currently in the client's geographic window, adequate for the resolution of the screen. This streaming of only essential spatial data vectors is very efficient and reflects the current state and relevant detail of the remote data set. 

The data layers are drawn but look quite dense in this screen covering many square miles within the city. The user can pan or zoom the image, triggering redraw requests to the data servers. Incremental pans can be drawn from memory since the previous delivery included some over-edge data. Wider pans or zooms require redelivery of the vector and raster information to the client. The user adjusts the view to encompass the full area of interest for the emergency management logistics. 

A toggle of the Screen/Paper button to the "Paper" setting submits requests to the servers to contribute a more detailed (300dpi) contribution of each layer to the client's layer mapping engine, including the selected feature control doubling as a legend. The user is able to zoom and review the detailed results with a roaming virtual lens and submit the resulting map to a plotter. Since it took some work to create it, the map is saved based on the contributed information so it can be reprinted again at a later date. 

The client program is terminated and the sessions to each data server are dropped. The user walks to the plotter to assess the results and start passing out the maps to local authorities. 

This scenario is an eminently achievable one illustrating the beginnings of geodata interoperability based on the movement of simple features and producer-defined data on top of them. It verges on the ability of being able to perform geoprocessing based on the delivered vector information, and capitalizes on the interest of governmental agencies in providing live access to geospatial information without requiring massive downloads, import, and conscious content decompression. Accounting or subscription systems can be established on this framework to allow for metered use of commercial data by users, since the full depth of the data base is not exposed for copying by the end-users. 

� Thanks to Rex Brookes for this use case. More to be added.


� The interested reader is referred to “ISO 19117: Geographic Information – Portrayal” and the OpenGIS Specification titled “OpenGIS® Style Layer Descriptor Specification version 1.0”.


� Doug Nebert, Federal Geographic Data Committee, July 18, 1997
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