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Purpose

The purpose of this document is to showcase existing and emerging CGDI visualization and discovery services, as applied to a fire mapping and validation application scenario in the form of a demonstration application. The application demonstrates standards-based integration of GeoConnections sponsored tools and services, running within the CGDI Internet environment, with scalability to a global environment. 

Application

· Coarse validation of AVHRR-based fire detection, using Landsat 7 browse image services within the Canadian landmass. Assessment of burned areas, based on visualization and query of land cover and land use services

Data Stores

· National Forest Information System (NFIS) -- Canadian Forest Service (CFS), Victoria, B.C.

· Land Coverage Information – Landsat Worldwide Referencing System grid, Canadian Coverage

· Ecozones – Environment Canada

· Protected Areas – Natural Resources Government of Manitoba

· Geospatial Data Warehouse – CCRS/GeoAccess Division, Ottawa, Ont.

· Burnt Forest within Canada for 1998 and 1999 derived NOAA / AVHRR (FireM3 -- NRCan)

· Landsat 7 ETM browse imagery, July / August 1999

· National Atlas – CCRS/GeoAccess Division, Ottawa, Ont.
· 1:7 500 000 base data
· Provinces and Territories
· Regions Outside Canada
· Drainage
· Water Areas
· Road Networks
· International Boundaries
· Populated Places
· Capital Cities
· FGDC  - Reston, VA
· Global Base Mapping

CGDI Services

· Web Map Service (OGC Web Map Service)
· Service Discovery (OGC Web Services Catalogue)
Client Application

· Web Map Service  
GeoConnections Sponsored Tools

	CGDI Service
	Tool
	Provider

	Web Map Service (server)
	CubeSERV
	CubeWerx

	Reprojection
	Cascading Map Server
	CubeWerx

	Web Map Service (client and server)
	Enhanced University of Minnesota MapServer
	DM Solutions

	Service Discovery
	Service Catalogue
	Compusult


Additional Tools 

	CGDI Service
	Tool
	Provider

	Web Map Service (client)
	University of Minnesota “mapplet”
	U. of Minnesota

	User interface; enhancements to above
	Custom fire mapping interface development
	CCRS/GAD

(T. Kralidis)


Fire Validation Use Case

The scenario will demonstrate fire validation using various disparate Web map services connecting via an Internet-based distributed computing environment.  Using disparate data and services, the application seamlessly integrates data access, visualization and discovery to satisfy goals of end users.  In this scenario, the science goals are to validate forest fire burn area polygons using temporal satellite browse imagery as a validation query result layer.  Further investigation in land cover information is performed upon burn area validation.

Using the abovementioned services, the application will demostrate the integration of OGC distributed services within a science-based application.

The scenario is as follows:

1. Using an Internet browser (e.g. Internet Explorer, Netscape Navigator), user enters the fire mapping client

2. The initial layer view contains layers from multiple WMS services:

· Provinces and Territories

· Capital Cities

· FGDC Global Base Layers

· Burned Areas

3. The user can toggle and visualize layers on/off as desired, by refreshing the map view with the “Redraw” button.  Layers and data are made visible through WMS “GetMap” request

4. The user zooms into Manitoba (first click zoom in, second click zoom in), where he/she adds Populated Places to the view.  The user then begins to zoom, via bounding box selection, into Churchill, Manitoba, centering on the northeast portion of burn area polygons

5. The user navigates to a burn area polygon

6. The user queries the polygon (WMS “GetFeatureInfo”) by selecting the any part of the polygon with a mouse click, then clicks the “Query” button to receive start and end dates of the burn area, as well as other attribute data.  The “Query Layer” select box defaults the query layer to Burned Areas in the application.  The temporal data can then be passed by mouse click to the search area of the fire-mapping portal

7. The user draws a bounding box around the burn area polygon of interest.

8. The user, wishing to discover Landsat 7 WMS layers, adds keywords “Landsat 7” to the keyword field of the search form and submits a search to the Service Catalogue.  The Service Catalogue returns available WMS layers satisfying the search criteria.  The user selects WMS browse layers for before and after viewing of the search area.  The user clicks the “Transfer” button to add desired layers to the parent window layer visualization stack, toggles them as viewable and refreshes the view

9. Note: The Landsat-7 ETM layers are fixed layers loaded in the CCRS data warehouse and Service Catalogue satisfying burn area temporal and spatial queries for demonstrative purposes.  As WMS 1.0.8 is still a draft specification and not supported, this case is hardcoded into the application

10. The user, looking for more WMS layers pertaining to the study area, then queries the Service Catalogue using keywords “Manitoba”.  The user finds “Protected Areas-Manitoba” as an acceptable WMS layer to add to their application. The user imports the layer into the layer visualization stack, selects to view it, then refreshes the view

11. The user toggles off the Landsat 7 browse imagery, then toggles on the “EcoRegions” polygon layer, with ”Protected Areas-Manitoba” and “Burned Areas” visible

12. The user then clicks on a Protected Area polygon, switches the query layer to “Protected Areas-Manitoba”, then queries the layer, discovering existence of Wapusk National Park.  The user queries another polygon, and discovers Numaykoos Lake Provincial Park.  Both polygons intersect burn areas in the study area

13. The user queries “Land Cover Information”, to discover other attributes of the study area

14. End of main demo
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Figure 1 - Fire Validation Demo

Technical notes:

The OGC WMS temporal query is not yet specification or supported.  As a result, the burn area Landat-7 ETM browse imagery is hard-coded to demonstrate the forthcoming capabilities of the WMS 1.0.8 specification.

The Service Discovery Service is not yet a CGDI operational service.  As a result, the Landsat-7 ETM layers available through Catalogue Query / data discoveries are hardcoded to demostrate capabilities of a fully operational OGC WMS Catalogue.

This demonstration is currently available at the following location:

http://cgdi-dev.geoconnections.org/prototypes/#fire_validation_client (Click “Initialize”)

Credits:

Demo Development Team

CCRS: M. Adair, JF Doyon, T. Fisher, T. Kralidis, B. McLeod, M. Robson, F. Zhou

CFS: R. Morrison, B. Low 

Global Interoperability

The application demonstrated above is a variant of an application developed under a joint program between the Committee for Earth Observing satellites (CEOS) and the Global Observation of Forest Cover (GOFC) projects. The CEOS/GOFC initiative has also embraced a services-based distributed computing architecture, based on open standards (notably OGC).

A snapshot of a CEOS/GOFC development effort from the European Space Agency (ESA), leveraging OGC Web Map Services is shown below.
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ESA Fire monitoring application

Comments - Future directions

· The fire validation demo is but one of many potential “CGDI-enabled” applications

· Interest has been expressed in development of a “CGDI development network”

· should this be formalized ?

· who can contribute?

· related activities (TAP architecture – service and operations; OGC testbed; GeoInnovations; PACC; etc.)

· focus (specific services, applications, etc.)
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OGC Catalog Layer Search Results

Title

Layer Name

Integrate]
Layers

Landsat 7 ETMplus acqired|
on 2000

Landsat 7 ETMplus acquired on
2000 TRFIC:CCRS

W Add

Landsat 7 ETMplus acqired|
on 1999

Landsat 7 ETMplus acquired on
1999 TRFIC:CCRS

LSAT7_BROWSE_AUG_99|

LSAT7_BROWSE_AUG_99.CCRS|

LSAT7_BROWSE_JUL_99

LSAT7_BROWSE_JUL_99:.CCRS

Landsat 7 ETMplus acqired|
on 2000

Landsat 7 ETMplus acquired on
2000:TRFIC

Landsat 7 ETMplus acqired|

Landsat 7 EThplus acquired on
1999 TRFIC
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