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Executive Summary

This document is intended to provide the forest industry with a clear and concise guide to the process for the creation and submission of electronic data for As Built Roads (ABR) in conformance with Annual Reporting requirements under the Forest Planning and Practices Regulation of the Forest and Range Practices Act.  It is indented to provide an explanation of technical materials, standards and processes in a manner that is easy to understand without a technical background.  

This document provides references to key materials that provide more technical details around ABR and the Electronic Submissions Framework (ESF) submissions and is not intended to duplicate existing materials already available.  This guide also provides tips and advice that will make the process of creating, managing and submitting easier.

Table of Contents

11
Introduction

1.1
Intent of the Guide
1
1.2
Intended Audience
1
1.3
How the guide is organized
1
2
Introduction to Electronic Submissions
2
2.1
Approaches to making e-Submissions
2
2.2
Security for Electronic Submissions
3
Technology required to access and use the ESF
5
2.4
Generic Submission Process
6
3
As Built Road Submissions
8
3.1
Background on As Built Road Submissions
8
3.2
General submission guidelines
11
3.3
General content requirements
11
3.4
Mandatory versus Optional Information for Submission
12
3.5
Road Tenure and Section Information
12
3.6
As Built Road Events
15
4
As Built Road Submission Scenarios
20
4.1
Two simple road sections under road permit
21
4.2
ABR Submission after amendment of a road permit
23
4.3
Re-alignment of a road section
25
4.4
Deactivated Section of Road
27
4.5
Permanent access structure built under CP or other tenure
27
4.6
Construction of a single road section over two reporting periods
29
4.7
Reporting a road section with different spatial quality attributes
31
5
Details on the formatting of the submission
33
6
What to do next
35
Appendix A.
Tools for preparing submissions

Appendix B.
Formatting spatial objects



	Version 
	Date
	Author

	Preliminary Draft
	December 7, 2004
	J. Hart (Forsite)

	Version 1.0
	December 22, 2004
	J. Hart (Forsite)

	Version 1.1
	February 11, 2005
	W. Hagel (MoF)


[image: image38.png]ahlha
FORSITE





1 Introduction 

1.1 Intent of the Guide


This guide is intended to be a non-technical document that will describe the links between forest industry business processes governed by legislation, policy and regulation and supporting technology and processes for electronic submissions to the Ministry of Forests.  

This guide will familiarize the user with the technology required to make electronic submissions, explain the data requirements for as built road submissions, and detail the process for making common types of submissions.

This guide is not intended to provide comprehensive documentation that would enable the user to create an electronic submission document, but rather the intent is to provide background information on the process, issues, and electronic submission options.

Sources of more detailed information are included where appropriate to help guide the user in finding details on technical specifications and related information. 

1.2 Intended Audience

This guide is intended for forest licensee managers, foresters and technical staff (forest development and support staff), as well as contractors who are responsible for the production and management of submissions and reporting to the Ministry of Forests as built road information.   For example, this guide will be useful to forest engineers responsible for applying for road permits and operational management of industrial roads on behalf of a licensee.  Mapping and information management support staff will find this guide useful for understanding the mapping and information management related issues that are critical for submitting electronically.

This guide is intended to provide direction to licensees who use varying levels of information technology to support their forest operations.  It will provide insight into approaches to use in supporting electronic submissions for all types and complexities of forest data management systems, even where very limited data management technology is currently in use.

1.3 How the guide is organized

This guide is organized into 3 main sections. Section 1 provides an introduction; Section 2 provides a general overview of electronic submissions as they relate to ABR submissions; and Section 3 provides information specific to making as built road submissions. Examples of submissions that would be made in common situations are provided in Section 4.  Appendices provide more technical details on formatting data and tools available to help prepare submissions.

2 Introduction to Electronic Submissions
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Electronic submissions to the Ministry of Forests (MOF) are part of a province-wide initiative by the British Columbia government to improve service delivery through the use of electronic business mediums.  The Ministry of Forests has identified four key areas within their Electronic Forest Management (e-FM) initiative: electronic services for submissions of regulated information to the ministry (e-Submissions); access to ministry information holdings (e-Access); electronic record management (e-Records); and delivering training and learning opportunities (e-Training).  The aim of these initiatives is to streamline business within government in order to decrease costs to industry as well as government.
The Electronic Submission Framework (ESF) is a component of e-Submissions that will be accessed by clients of the Ministry of Forests in order to make silviculture (RESULTS), forest tenure (FTA) and as built road (ABR) submissions.  In the future, this will be the standard for submitting all information to the government, with the goal that each piece of information need only to be submitted once, even though it may be used for a number of purposes.
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The cornerstone of the electronic submission initiative is that all data will be submitted in a non-proprietary format based on widely accepted standards.  Spatial data (i.e. map information) will be in Geographic Markup Language (GML), and all attribute data will be in Extensible Markup Language (XML).  All information submitted to the government must be properly formatted according to the data specifications provided by the Ministry of Forests.

The Ministry of Forests has made the use of ESF mandatory policy, directing all licensees to submit tenure/permit information, silviculture and as built road information electronically.  The transition to ESF began in the summer of 2003 with the expectation that all licensees to submit tenure, permits and silviculture submissions electronically by April 1, 2005. For road reporting in the first period (between April 1, 2003 and March 31, 2005) , information must be submitted before December 31, 2005.  For subsequent years, road information must be submitted before September 1st of each year. 

2.1 Approaches to making e-Submissions 

Forest licensees have a variety of options for preparing and managing electronic submissions for forest tenure and permit documents, silviculture and as built road reporting.  Two general options for submitting electronically are one, in-house systems and resources that directly support the creation of the electronic documents required for the applications or two, the use of qualified service providers capable of preparing and submitting on behalf of a licensee.

References to information management systems that are commonly used by licensees are provided in Appendix A.  These systems will enable the licensee to prepare properly formatted electronic submission documents.  Other tools focussed on the creation of submission documents are also available to create and properly format submission documents.  These are also addressed in Appendix A.

Utilizing qualified service providers is the second key option for creating and submitting submissions.  A listing of qualified service providers can be found at http://www.for.gov.bc.ca/his/esd/serviceproviders.htm.

This approach requires very little infrastructure, knowledge or experience on the part of the licensee to perform the submissions.

2.2 Security for Electronic Submissions 


[image: image2.wmf]1.  Apply for a 

BCeID

2.  Get the appropriate

authorizations to the systems

you will be using.

3. Test and ensure you have

the appropriate access

4a. Prepare and make formal

submission through ESF

4b. Provide the consultant the

BCeID and necessary

passwords.

Submission made

by the licensee on

its’ own behalf

Submission made by

consultant on behalf

of the licensee


Figure 1 – Steps to getting secure access to the necessary government computer systems.

Further information on BCeIDs and the use in the BC Government can be found on the following website: https://www.bceid.ca/
To request a BCeID for your company for access to MOF or MSRM resources, refer to http://www.for.gov.bc.ca/his/esd/bceidrequest.htm
To request access to specific applications such as RESULTS or FTA with the Ministry of Forests, refer to http://www.for.gov.bc.ca/his/esd/access.htm
All access to the website and applications for making electronic submissions to the Ministry of Forests requires secure access.   Fortunately, the Ministry of Forests and the Ministry of Sustainable Resource Management provide a common approach to creation, management and access to government applications for the private sector through BCeIDs.  A licensee can apply for a BCeID and have one corporate login for all participating government sites.  The BCeID account is administered by the individual licensee, and access and authorization for account use is the responsibility of the licensee.

Once a licensee has a valid BCeID, they must request the appropriate access to the Electronic Submission website and to the appropriate applications for which the licensee will be using.  For those making submissions through the Ministry of Forests Electronic Submission Framework, access is granted for each individual making submissions. Once a licensee has a BCeID, all access to BC government submission sites should use the licensee’s BCeID.  

To have permission added to a BCeID to allow the user to submit ABR submissions, visit the ESF security website (http://www.for.gov.bc.ca/his/esd/access.htm) and fill-in the online form.  ABR submissions can be made typically the next business day following the request.

Licensees will automatically be enrolled for authorization to submit to ABR when ABR first goes into production if their account currently has permissions to submit to FTA.  New users that looking for authorizations to submit to FTA and ABR will have to apply for these permissions individually.

Access for Consultants 

For consulting companies that prepare and manage a submission on behalf of a licensee, access to submit to the BC government is provided by the licensee.  To receive the necessary access to use a BCeID as a consultant acting on behalf of a licensee requires the licensee to provide access through their BCeID account to the consulting firm.  Submissions cannot be made using a consultant’s BCeID and will cause the submission to be rejected.  This is necessary as all authorizations to perform tasks for a given licensee are only granted to that specific licensee and management of access is the responsibility of each licensee.

2.3 Technology required to access and use the ESF

The process of making electronic submissions to the Ministry of Forests requires very little technology and no special software.  All of the technology necessary to make a submission likely already exists on your computer.  All that is required to submit a properly formatted submission document is a web browser (such as Microsoft’s Internet Explore or Netscape) and a connection to the internet. The process of preparation of the submission document, however, involves specific technology requirements. 

The required internet connection for submissions is dependent on the size of the documents being submitted.  Generally, all types of internet connections from dial-up to high speed should function reasonably well.  Where internet service is limited or unreliable it is recommended to make submission documents smaller by including only one or two types of submissions (such as 1 ABR tenure rather than 15 ABR tenures) per document.  All internet mapping applications (such as Mapview for the web) delivered through the BC government should function reasonably well through dial-up connections as they transmit a minimal amount of data across the connection.

2.4 Generic Submission Process

No matter what type of application is being made to the Ministry of Forests, a generic process exists to properly submit and receive notifications through the Electronic Submission Framework (ESF). 
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Licensee Steps to Submitting an Application

Preliminary Steps

1. Ensure that all the necessary access and technologies are in-place for your company.

See Section 2.3 for an overview of the technologies necessary for making electronic submission to the Ministry of Forests. It is also necessary to ensure that the company that is submitting obligations has appropriate access to the required government computer systems.  For details on the required security to perform ABR submission see, Section 2.2.

2. Gather the necessary information to make the submission document.
This will include all digital files, survey information, and contact information required for inclusion in the submission document being prepared.  Having all appropriate information will make the entire process much faster.  Types of information required to make submission are identified in the submission content and structure guides available at http://www.for.gov.bc.ca/his/esf/. Information and further details on As Built Road submission can be found in Section 3 of this guide.

Creation and Submission of the document

1. Prepare a properly formatted submission document for each application being made

Preparation of the submission documents could occur through a variety of mechanisms and is dependent on the licensee mapping and information management environment; level of computer and software expertise; and the type of submission being made. Appendix A outlines a number of computer tools and common applications utilized for management of forest information in British Columbia as well as the approaches for preparing electronic submissions with these applications.

2. Logon to the Electronic Submission Website

Logons to the ESF website requires the proper security access.  For information on the required access and how to login, see Section 2.2.
3. Upload/Submit Document

To upload the ABR submission through the ESF, visit http://extranet3.for.gov.bc.ca/esf/.  
4. Review Automated Messages

Within a few seconds of uploading a submission, the submitter is notified as to whether the submission has been accepted or has failed the validation checks for formatting of the XML/GML document.  If the submission fails, resolve the issues identified by the messages returned by the ESF and re-submit the application.  The ESF will show a status of “in-progress” for a submission if it has passed the first automated check.
5. Check Status of Submission
The final check that is performed automatically by the ESF is to verify ABR business rules against the content of the submission.  This includes checks such as the to ensure the user has permission to submit for the client identified in the submission.  By searching the submission you have made to the ESF, you will get a status message indicating the submission has been accepted or rejected.  If the submission is rejected, the status message will contain a reason for the rejection.  If the submission is successfully received, it will then be forwarded to the appropriate government systems.  

3 As Built Road Submissions 

3.1 Background on As Built Road Submissions

“As Built Road” (ABR) submissions are a new requirement for meeting legal annual reporting requirements under the Forest Planning and Practices Regulation (FPPR) section 86 (2) and (4).  This annual reporting requirement includes information for all Forest Service Roads, road permit roads and permanent access structures (as defined in FPPR) including location of the roads, bridges, culverts, embedded organic materials and other engineered structures.

Permanent access structures are on block roads, that are over 500 metres in length and are not suitable for re-establishment of a crop of trees.  Permanent access structures do not include trails and must connect back to a road that provides access to a cutblock. Permanent access structures include sections of road that are within a cutblock and are under 500 metres, but are anticipated to provide future access for timber harvesting outside of the block.

For road construction and deactivation reporting period  (April 1, 2003 to March 31, 2005) , information must be submitted before December 31, 2005.  For subsequent years, road construction and deactivation information must be submitted before September 1st of each year. 

The only mechanism for reporting ABR to the Ministry of Forests is through the Electronic Submission Framework as and As Built Road XML/GML submission.

There is a direct relationship between ABR submission and tenures such as a road permit or a cutting permit.  The FTA submission initiates the process by which authorization is granted by the Ministry of Forests to construct a road, where as the ABR submission reports on the details of the structures of the resulting constructed access structures.  For an ABR submission to be processed, there must be a valid tenure that the road was constructed under, such as a road permit or cutting permit.

Figure 2 shows how electronic submission integrates into a generalized view of forest management in British Columbia.  ABR submissions are similar to RESULTS submissions in that they represent the annual reporting requirement on access structures built under the forest act rather than harvesting activities as with RESULTS.
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Figure 2 – Integration of electronic submission into the permit and tenure approval and obligation reporting process for forest management in British Columbia (including the relationships between FTA, ECAS, RESULTS and ABR submissions)

3.2 General submission guidelines

Electronic submissions are made by uploading a properly formatted submission document to the ESF website. ABR submission documents can contain more than one item for any particular road tenure, road section or other structure.

Any tool that can format an XML/GML document may be used to prepare the ABR document for submission, but XML/GML documents must follow the structure of the ABR schema description.  See Appendix A for a description of common tools available at this time.

The specification for the complete structure of the XML/GML can be found in the As Built Roads ESF Submission Guide found at http://www.for.gov.bc.ca/his/abr/.

3.3 General content requirements

There are a number of components that are common to all submissions made through ABR.  Technical descriptions of these components and the required content, as well as a diagram of structure of the submission document may be found in the Electronic Submission Framework ABR Submission Guide.  The common components include:

	Submission Header


	Contains information that ensures that the submission is processed correctly by the ESF system, including information such as the version of ABR that is being used to create the submission.  This information will be the same for all ABR submissions.

	ESF Submission Metadata
	Contact information, including email address and phone number, for the person making the submission.  In the case of a consultant making a submission on behalf of a Licensee, this would be the Licensee contact information or the contact designated by the licensee as the primary contact to which all notifications and inquires will be made.  This information is utilized by the electronic submission metadata for automated messages.

	ABR Submission Metadata
	The ABR metadata consists of the name of the contact for the submission.  This component of the of the submission is separate from the ESF submission metadata as ESF metadata is the same content across all submission types such as FTA and RESULTS submissions.

	Road Tenure
	All information submitted to ABR, must include information about the tenure under which road construction was authorized.  This typically is a road permit or a cutting permit.

	Road Section 
	This component identifies the section of road that the submission should match.  In the case of permanent access structures under road permit, the information supplied for the road section in the permit should match the section supplied in the FTA submission.  For other permanent access structures covered under cutting permit or other license for which no road section has been submitted as part of tenure submission, any unique (within the tenure) value assigned by submitter will be accepted.

	Road Events
	Road events consist of the information about structures and activities along a section of road such as a bridge, culvert or deactivated portion  of a road.  Included with as a road event is a special type of event that is used to describe information about the capture and quality of the road section information.


3.4 Mandatory versus Optional Information for Submission

All components for each submission are required for a submission to be valid.  A submission must contain all metadata, road tenure, road section and road events. The only road events that are not required by legislation for submission are access control structures.

ABR submissions like FTA and RESULTS submissions have mandatory and optional fields for submission identified in the ABR schemas.  Unlike FTA and RESULTS submissions, where a field is identified as optional, it is not required for submission in any business case as there are no complicated business rules that may make a field required in a special case.

Both the optional access control structure events and the optional fields are not required to be submitted as part of the ABR submission, but are of value to the Ministry of Forests.  All other events and mandatory fields are required in the submission if the event is a part of a constructed road.

3.5 Road Tenure and Section Information

Road Tenure

In each submission, information linking the ABR submission to a valid tenure under which the road section activity was authorized, is required.  This does not necessarily have to be a road permit, but could include other tenures and permits that authorize the licensees to build road sections such as a cutting permit or Timber Sale Licence.

The road tenure component of an ABR submission will always contain a Forest File ID (license or permit number).  For roads built under a permit or tenure other than a road permit, the tenure information must always also include a timber mark and cut block identifier.

Submissions will fail if the tenure information submitted does not match a valid tenure that has been previously submitted, authorized and exists in the Ministry of Forest FTA system.
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In the case where permanent access structures are built under a cutting permit and road permit, the tenure that the structures are submitted under would be 
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This identifies the road section that is being reported.

Mandatory Data 

	NAME
	DESCRIPTION

	ForestFileID
	File identification assigned to Ministry of Forest files. Assigned file number. Usually the Licence, Permit Tenure or Private Mark number.


Optional Data

	NAME
	DESCRIPTION

	Tiimber Mark
	Timber Mark for the Cut Block containing the road section.

	Cut Block ID 
	Identifier for a cut block of a harvesting tenure (within a cutting permit for tenures with cp's


Road Section

The road section identifies the centerline of the road as constructed.  In the case of roads being reported for a road permit road section, the section identifier must match the road sections from the road permit.  In the case of other road sections constructed under other tenures (such as a cutting permit), licensees can assign road section identifiers at the time of the ABR submission.  Any road section identifier must be unique within tenure (ie.  There must be only one road section ‘1’ reported for road sections reported as built under a cutting permit).

Spatial information for an ABR road section is supplied as simple linestring.  A linestring in GML is described by a consecutive set of x,y coordinates called vertices.  It is important that the direction (order) of the vertices start at the point of commencement and end at the point of termination.  This will ensure that the direction of the road section begins at the point of commencement and ends at the point of termination (see examples of vertice ordering in Figure 3) and all distance measurements taken along the road section are consistent to the point of commencement.
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Figure 3 - Correct and incorrect vertex order for road sections

Mandatory Data 

	NAME
	DESCRIPTION

	Location
	Spatially identifies the centerline of the road as constructed.  This must be a linestring.

	Road Section ID
	Road section identifier to uniquely identify the section unique to each tenure.  For Road Permits, this must match the road section identifier on submitted in FTA.  For Cut Blocks, must be unique within the block.


3.6 As Built Road Events

ABR events are physical features that represent different types access structures such as culverts and bridges or descriptive features such as construction dates and data quality, which occur on or about a road.  ABR events can be represented as either points, which describe the location of a feature or linear features, which describes the start and end location of a feature along a road (see Figure 4).
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Figure 4 - Diagram of a point versus linear event
The location of an ABR event can be submitted as mapped points and lines or as locations relative to the point of commencement as measured along the length of the road section referred to as a measured linear reference). 

Point events can be described by mapped point (UTM coordinate or latitude and longitude) or as a distance in meters from along the length of the mapped road section from the point of commencement.  Any mapped point must be within 10 meters of the centerline of the road section to be acceptable.

An example of a measured point event can be found in Figure 4 in the diagram of the point event.  The culvert in the diagram can be referenced by the distance of approximately 1600 metres from the point of commencement of the road section.

Linear events can be described by a set of two coordinates which show the start and end of a event (ie. A series of UTM, Albers or latitude/longitude coordinates) or as a ‘FROM’ and ‘TO’ measurement along the length of road relative to the point of commencement in metres.  The ‘FROM’ measure is the start of the linear event relative to the POC of the road section (in the linear event diagram in Figure 4, the ‘FROM’ measurement of the portion of the road with stumps is at approximately 1000 metres).  The ‘TO’ measure is the point at which the end of the linear event is reached relative to the POC (in linear event diagram in Figure 4, the ‘TO’ measurement of the portion of the road with stumps is at approximately 2300 metres).

Road events include the following:

· Data quality information

· Bridges

· Major culverts and fish stream culverts

· Engineered structures other than bridges and culverts such as engineered retaining walls

· Location of embedded organic materials in the road subgrade

· Deactivated portion(s) of road.

3.6.1 Data Quality

The data quality event describes the quality of the mapped information and provides necessary information on the capture and quality of spatial data in the submission for publishing of road information in the provincial base mapping.

The linear data quality event(s) for an ABR submission are required for all road sections and a road section must include one or more non-overlapping data quality events that cover the entire length of the section.  Where the data quality attributes for a portion of a road section vary, multiple data quality events must be supplied.

If the spatial information is 2-dimensional instead of 3-dimensional, then the vertical accuracy and datum information should be defaulted to zero (0) and CVD28 respectively. 

Data accuracy, horizontal accuracy and vertical accuracy information provide a mechanism to understand the quality of the spatial information captured.  This accuracy is determined differently depending on the source and capture method.  In the case of GPS systems, many will provide information on the estimated horizontal and vertical accuracy.  The overall data accuracy is the percentage of features in that area expected to fall within the horizontal and vertical accuracy measures.  In the case of the road section this would be the number of vertices that would fall within the horizontal and vertical accuracy limits of the actual position.

	NAME
	DESCRIPTION

	Data Source
	The source of the spatial data, e.g. Field Survey, Air Photos, etc. See ABR schema for full list of codes.

	Most Recent Source Date
	Most recent collection date of the source data

	Capture Method
	The method used to capture the spatial data, e.g. Differential GPS, Tablet Digitizing, etc. See ABR schema for full list of codes.

	Observation Date
	The date the observation was made.

	Data Accuracy
	The data accuracy percentile. Quantifies the percentage of features which are statistically expected to fall within the horizontal and vertical accuracy bounds. Ex: 95

	Coordinate System 
	The spatial coordinate system. See ABR schema for full list of codes.

	Description
	A description that can be used to clarify any of the values in the spatial meta-data.

	CCSM Code
	The TRIM CCSM code which best describes the feature.  Ex: GA9100032. See ABR schema for full list of codes.

	Horizontal Accuracy
	The horizontal accuracy bound.  Ex: 15

	Vertical Accuracy
	The vertical accuracy bound.  Ex: 10.  If the submission is 2D, set this value to 0. 

	Horizontal Datum
	The horizontal datum.  Must be one of: Nad83, nad27.

	Vertical Datum
	The vertical datum.  In British Columbia most vertical data uses the Canadian Vertical Datum.  Ex: CVD28 .  On 2D submissions, set to CVD28.


3.6.2 Access Control 

Access control structures are structures used to control or stop access along a road and includes items such as gates, berms, or removal of other structures such as bridges or culverts.  Information on access control structures is not required by legislation to be reported, but is valued information.

Mandatory Data
	NAME
	DESCRIPTION

	Location
	Location of the access control structure described as a single point measure from the POC or as a mapped point.

	Access Control Feature
	Type of feature such as gate, sign or other structure.  See ABR schema for full list of types.


Optional Data
	NAME
	DESCRIPTION

	Closure ID
	An assigned structure ID code.   This code must be unique to the road tenure and section.

	Install Date
	The date that the access control structure was installed.

	Objective Code
	The intent of the access control feature such as for environmental protection or wildlife protection. See ABR schema for full list of objectives.

	Vehicle Use Code
	Intended vehicle access. See ABR schema for full list of codes.


3.6.3 Bridges

Bridges must always be submitted to government as part of an annual submission.  Bridges include any structure that pass overtop of any water body or other obstacle.  A bridge is always reported as a linear road event.

Mandatory Data 

	NAME
	DESCRIPTION

	Location
	Linear road event are submitted as a TO and FROM measure from the POC of the road section or as a linestring.

	Superstructure ID No.
	Unique Bridge ID Number associated with the bridge superstructure.  Usually the same as the Site ID, except for portable bridges.

	Site Id
	A unique identifier for the site of  the bridge crossing that is unique by tenure and section information.

	Design Load Rating
	Design Load Rating in tonnes.

	Superstructure Type
	Bridge superstructure main span type such as concrete or steel. See ABR schema for full list of types.

	Substructure Type
	Material type of the substructure such as concrete block or crib log or timber. See ABR schema for full list of types.

	Deck Type
	Material used on the deck running surface of the bridge such as timber or concrete. See ABR schema for full list of types.


Optional Data

	NAME
	DESCRIPTION

	Fish Present 
	Identifies if the stream crossed by the bridge contains fish or not.

	Riparian Class 
	Riparian Classification of the stream crossed by the bridge. See ABR schema for full list of classes.

	Field KM Marker
	Marker indicating the location along the route as identified by kilometer markers in the field.  This is for locating the bridge in field and may not match the measured location of the event based on the POC of the mapped road section

	Stream Name
	Name of the body of water the bridge crosses.

	Current Load Rating
	Current load rating in tonnes.

	Design Vehicle Code
	Type of vehicle that the bridge was designed to accommodate. See ABR schema for full list of codes.

	Next Inspection Date
	Date of the next scheduled inspection.

	Bridge Deck Width
	Deck width in meters.

	Chronic Maintenance
	Identifies if the bridge has or does required chronic maintenance.

	Upstream Risk
	Identifies whether or not there have been any identified upstream risks that may lead to the failure of the bridge.

	Inlet Risk
	Identifies whether or not any risks have been identified at the inlet that may lead to the failure of the bridge.

	Adequate Size
	Identifies whether or not the bridge is of adequate size for it current usage.

	Historic Washout
	Identifies whether or not the bridge has been previously washed out.


3.6.4 Construction Activities

Construction activity events describe the portion of a road section built within a reporting year. For roads that are under construction at the end of the reporting year, the portion completed would be reported to the Ministry through an ABR submission.  As a road section may be extended over a period of years, it may require several construction date events to describe the construction of the road section (see section 4.6 for an example of reporting over two reporting years).  It is also possible to have overlapping construction events where in one year the road was constructed and several years later the road was widened.
Mandatory Data

	NAME
	DESCRIPTION

	Location
	Linear road event are submitted as a TO and FROM measure from the POC of the road section or as a linestring.

	Activity Code
	Type of Construction Activity. Refer to list of code values in Appendix B

	Actual Completion Date
	Date that the portion of road was constructed.  For road building incomplete by the end of the reporting year, the portion completed would be reported.  The Ministry is primarily concerned with the year the road was constructed so actual completion dates can be defaulted to March 31 of the reporting year when the construction was completed.


Optional Data

	Name
	DESCRIPTION

	Planned Activity
	Is this a planned activity? Y or N. Default to ‘N’

	Season Code
	Identifies the season of the construction of the road. See ABR schema for full list of codes.

	Outstanding Obligation
	Identifies whether or not there are outstanding obligations on the road from the construction activity.

	Inspection Planned
	Identifies if there is a planned inspection for the road construction.

	Comments
	General comments relating to the construction of the portion of the road section.


3.6.5 Culverts

Annual reporting regulation requires that all major culverts and fish stream culverts be reported to the Ministry.  Other culverts do not need to be submitted, but would be a valued piece of information if submitted.

A major culvert is described as a culvert over 2000 mm in diameter or that has a design discharge of 6 m3/sec or greater.  A fish stream culvert is a culvert on a stream where fish presence has been established.

Mandatory Data

	NAME
	DESCRIPTION

	Location
	Location of the access control structure described as a single point measure from the POC or as a mapped point.

	Site/Structure Number 
	A unique identifier for the site of the crossing that is unique by tenure and section information.

	Diameter or Span
	Diameter of round culvert or width of other structure in millimeters.  Note that if the culvert is not round a height must also be supplied.

	Engineered Structure
	Identifies whether or not the culvert is an engineered structure (Major culvert).

	Material Code
	Material from which the culvert was made. See ABR schema for full list of codes.

	Design Load Rating
	Design load rating in tonnes


Optional Data

	NAME
	DESCRIPTION

	Fish Present
	Identifies whether or not the stream carried by the culvert contains fish or not.

	Riparian Class
	Riparian Classification of the stream crossed by the bridge. See ABR schema for full list of classes.

	Height (mm)
	Opening height of culvert if the culvert is not round, measured in millimeters.

	Stream Name
	Name of the body of water that is carried by the culvert.

	Current Load Rating
	Current load rating of the culvert in tonnes.

	Design Vehicle Code
	Type of vehicle that the bridge was designed to accommodate. See the ABR schema for full list of codes.

	Length
	Length or the culvert in millimeters along the stream.

	Description
	Description of the culvert and the site.

	Size OK
	Identifies that the size of the culvert is adequate for the current stream flow and load rating. 

	Inlet Risk
	Identifies whether or not any risks have been identified at the inlet that may lead to the failure of the bridge.

	Chronic Maintenance
	Identifies if the bridge has or does required chronic maintenance.

	Comments
	Comments and information of interest in regard to the culvert.

	Site Number
	ID for the crossing

	Historic Washout
	Identifies whether or not the bridge has been previously washed out.


3.6.6 Deactivation

Licensees are required to submit all deactivated portions of a road section. If the deactivation spans multiple road sections, there must be a deactivation event submitted for each road section.  It is important to note that the submission of an ABR deactivation event does not remove that portion of road from the road permit this must be done through a FTA submission or by contacting the forest district.

Mandatory Data
	NAME
	DESCRIPTION

	Location
	Linear road event are submitted as a TO and FROM measure from the POC of the road section or as a linestring.

	Deactivation Level
	Defaults to permanent.

	Actual Completion Date
	Date that the portion of road was deactivated.  The Ministry is primarily concerned with the year the deactivation took place so actual completion dates can be defaulted to March 31 of the reporting year when the construction was completed.


Optional Data
	NAME
	DESCRIPTION

	Signage Date
	The date that signage was installed to notify users of the deactivation.

	Reveg Date
	The date Revegetation was completed.

	Comments
	General comments on the deactivation event.


3.6.7 Engineered Structures - Walls and French Drains 

Engineered linear structures include structures other than culverts and bridges (stream crossings) specifically retaining walls and french drains that have been engineered.

Mandatory Data

	NAME
	DESCRIPTION

	Location
	Linear road event are submitted as a TO and FROM measure from the POC of the road section or as a linestring.

	Engineered Structure
	Identifies whether or not the linear structure is an engineered structure.

	Class
	Class of the linear structure. There are two possible types of classes: French Drain (FD) or Retaining Wall (WALL).  See the ABR schema for full list of codes.

	Type
	Defines the type of structure based on the class of the linear structure. The type is specific to the class of the linear structure.  See the ABR schema for full list of codes.


3.6.8 Embedded Organic Material

Embedded organic material refers to portions of a road that contain stumps, roots and embedded logs left or placed during road construction.  This could be in the road fill within the road prism or under the traveled portion of the road.

Mandatory Data

	NAME
	DESCRIPTION

	Location
	Linear road event are submitted as a TO and FROM measure from the POC of the road section or as a linestring.

	Organic Material Code
	Describes where the material was embedded in the construction, under in the road fill within the road prism and/or under the traveled portions of the road fill.. See the ABR schema for full list of codes.


4 As Built Road Submission Scenarios

Outlined below are some common As Built Road Submission scenarios that provide a direct link between operational activities undertaken by a licensee and the submissions that are required by the Ministry of Forests.  These scenarios show the content and structure of the ABR submissions that need to be made and are provided to help readers develop a greater understanding of the submission structure and business requirements of ABR submissions.  

4.1 Two simple road sections under road permit

In this simple example, a licensee has applied to construct a new road under authority of a road permit from an existing forest service road to access two cut blocks which are under cutting permit.   Both cut blocks will be harvested and the entire road will be constructed in the same reporting year.  The road crosses multiple streams some of which are fish bearing and others which are not.  All roads on the cutblock were temporary access structures.
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Figure 5 - Road Permit Sections and Allowances (Submission)
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Figure 6 - As Built Road Sections including in block roads
Note that the sections for the road permit submission vary from location of the road sections as in the As Built figure but still is within the clearance width in this case.  Also see that the As Built road contains a bridge and two culverts (one crosses a fish bearing stream and the other does not, but is over 2000mm in diameter).  The road sections not included in the road permit within the cut blocks are temporary access structures and , therefore, are not required to be submitted to the Ministry of Forests.
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Figure 7 -  Structure for submission
In this example, the ABR submission would contain a single tenure with the two road sections (see Figure 7).  Section 1 will include information about construction event, the bridge and information on the data quality of the road section.  The second section contains information about the culvert crossing the fish stream, the major culvert, the construction information and the data quality information about that section of road.

4.2 ABR Submission after amendment of a road permit  

A licensee has amended an existing road permit that has two sections that were constructed and submitted in a previous reporting year to ABR.  The amendment involves adding a new section of road to the road permit as well as an amendment to one of the existing road sections to add additional length to the road.  Each section of road or amendment was built in the same year as the permit was approved.
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Figure 8 - Amended road permit including new and amended sections
Following the initial construction the ABR submission in the first reporting year contains the two road sections constructed and the culverts on each constructed road sections as shown in Figure 9.
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Figure 9 - Original ABR submission following the first of construction

After construction of the amended and new road permit sections, the ABR submission contains only information for road sections 1 and 3.  

Road section 1 is included, as it has been amended to extend the section further along.  It includes two construction events, one for the original construction that had already been submitted and a second for the construction related to added for the amendment.  It also includes a new additional culvert that was installed on the amended component of the road section.

Section 3 has been included as it is a new section with construction information about the road.
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Figure 10  - Structure of the submission following amendments
4.3 Re-alignment of a road section

In this example, a simple road (two road permit sections) has been constructed under a road permit last year.  A few years later, the road has new construction to realign the road for additional traffic and usage for accessing blocks further up the valley (see Figure 11).  The re-alignment began at 1578 metres from the start of road section 2 and encompassed the entire length of the road section.  The road has two culverts that are on fish streams and must be reported.  The re-alignment required an amendment to the road permit as it required construction outside the original road permit allowances.
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Figure 11  -  Overview of road re-alignment and upgrades
In this scenario, it is important to note that the new submission would include the entire section of road and all the road events including the culverts and new construction information (see Figure 12).  Since only a portion of the road has new construction, the portion that was constructed originally will have different construction events and data quality events than the newly re-aligned section.
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Figure 12  - Structure of the re-alignment contstruction submission
4.4 Deactivated section of road

A road has had a portion deactivated that spans two different road sections.  The licensee is obligated to report the portion of the road that has been deactivated.  The information submitted in the past only included construction information.
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Figure 13 - Diagram of Road Deactivation
Since the deactivated portion crosses two sections of road, the submission must contain a deactivation event for each section of the road as shown in Figure 14.  It is also important to note that since there were original construction events on each section, but only one section remains, one section with the portion of the road remaining would have the construction event submitted. Any other road events removed as part of the deactivation would no longer be submitted.
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Figure 14 - Structure of a ABR submission showing deactivation that crosses two road sections
4.5 Permanent access structure built under CP or other tenure

A licensee has constructed a road under road permit to access a single cut block for harvesting.  In addition to the roads constructed under road permit, the licensee has constructed permanent access under the cutting permit that is intended to be used in next the year or two for accessing additional cut blocks.  This section will be put under road permit when the road is extended to access the additional cut blocks in the future. In addition to this in block road, there is a small road section that can not be rehabilitated and is 254 metres in length. (see Figure 15)
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Figure 15  - Overview of road sections in road permit and cutting permit

The submission (see Figure 16) would need to identify the two road tenure sections.  The first would be the road section built under the road permit and the second would be the section built under cutting permit.  The key difference between each section is tenure information.  The section built under road permit would only contain the road permit number as part of the tenure key.  The section built under cutting permit would use the license of the cutting permit (such as the forest license or tree farm license), the timber mark and the block identifier.  The 254 metre section of road built under the cutting permit is less than the minimum 500 metre reporting requirement and although it won’t be rehabilitated, no reporting is required.
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Figure 16  - Structure of submission for road sections constructed under road permit and cutting permit
4.6 Construction of a single road section over two reporting periods

A licensee has applied for and received an amendment for a new road section that will be used to access two cut blocks.  The road leading to the first cut block will be built in one reporting year (2004) and the remainder of the road section will be built in the second reporting year (2005) to access the second block.
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At the end of the first reporting year a submission (see Figure 17 of submission document components) containing the road section and construction must be reported as per regulation.  This submission would include the road section centerline to the end of the portion constructed in 2004 and a construction event showing the construction completed in 2004.
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Figure 17 -  Structure of the ABR submission for the 2004 reporting year
At the end of the second reporting year, the submission (see Figure 18 for diagram of submission document components) will contain the entire road section; an event for the 2004 construction; and an event for the portion of road constructed in 2005.
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Figure 18 - Structure of the ABR submission for the 2005 reporting year
4.7 Reporting a road section with different spatial quality attributes

A road section is spatial data has been mapped using two different approaches for different portions of the road section.  The first 2.5 km of the road section was captured through field survey using a differential GPS unit.  The remaining 1.75 km was captured through digitizing from an airphoto using monorestitution because of the steepness of the hills at the end of the valley restricting a GPS signal.  
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Figure 19  - Section of road collected with two different methods
The portion of road collected using the GPS is entered as a separate event from the spatial quality information regarding the air photo.   These two events do not overlap spatially and must cover the entire length of the road section.
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Figure 20 - Structure of ABR submission for a road section with two different collection methods

5 Details on the formatting of the submission

Overview of the Submission Format
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The format of a submission document is non-proprietary in nature and allows both the spatial and attribute information to be integrated into a single document.  In the past, documents submitted electronically to government separate the spatial data and the non-spatial data into different related files.  Structure of separate spatial and attributes files did not show relationships or hierarchies between features such as the cut blocks that collectively formed a cutting permit.  

The new submission document format and structure requires that attributes and spatial information are integrated and there is very little room for errors or interpretation in relating spatial and attribute information.  The format is structured to contain information about individual features (such as a cut block and attributes) in addition to information about how features relate to one another.  The description of the structure of data and relationships between features are referred to as document “schemas”.  A guide to the structures and content of ABR, RESULTS and FTA submissions can be found: http://www.for.gov.bc.ca/his/esf/.
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Submission Document Structure


The overall submission formatting standards utilize XML (extensible mark-up language) in order to provide a simple way to structure information. The standards for XML are developed by World Wide Web Consortium  (http://www.w3.org/) which sets all standards for the internet, internet data formats and more.  Spatial information stored in the submission document is an extension of standard XML called GML (geography mark-up language).  The standards for capture of spatial features (GML) in XML are defined by the Open GIS Consortium (http://www.opengis.org/) which is an international spatial standards development consortium.  

Common Mistakes in Formatting Documents

There are some key things to be aware of when formatting submissions:

1. Do not think of the submission document as a database.  The structures to the submission can be seen more as a document with structure and content much like a book with chapters, sections, and paragraphs rather than tables of information.  The “schema” defines the structure.

2. Do not overlook the importance of the spatial information within the submission.  It is critical for a properly formatted document to include properly formatted spatial information.

3. CAD systems do not create spatial data structures required for e-submission.  Data conversion routines must manipulate CAD to create the correct structure.

4. Optional attributes that have no information supplied within the submission should not have XML/GML tags.  

6 What to do next 

The submission of as built road XML documents through the Electronic Submission Framework provides a standard process across the province to meet annual reporting obligations.  Critical to the success of any e-submission is an understanding of the general process of submitting information electronically.  Following this, it is recommended that any individual or group determine and develop an approach to managing and preparing electronic submissions which could include the use of service providers or the implementation of a system to directly extract submissions for an existing information management system.  If you are unsure on how to proceed, ask for help.  There are many groups and service providers that are prepared to support e-submissions.

Appendix A. Tools for preparing submissions

There are many tools and approaches to managing information for e-submission to the Ministry of Forests or Ministry of Sustainable Resource Management.  One key feature of e-submissions is that the submission format is not specific to any particular software application.  Format standards are internationally developed standards and are supported by many spatial and non-spatial applications.  Outlined below are common computer software packages for managing land and resource information being utilized in British Columbia and generic approaches for creating e-submission with these various systems.

	Product Group
	Description 
	Example Commercial Products

	Computer Aided Mapping/Design Applications (CAM/CAD)
	These applications support cartographic design and development, but do not provide direct linkages between spatial elements and their attributes. These applications typically do not include support for spatial topology, projections, and attribute integration.
	· Microstation (http://www.bentley.com/)

· AutoCAD (http://autodesk.ca)

	Geographical Information Systems (GIS)
	Geographical information systems focus on managing and analyzing spatial information and provide a mechanism to relate spatial and attribute information directly.  They help manage spatial topology, projections and integrate attributes.
	· ArcGIS  (www.esri.ca)

· ArcINFO  (www.esri.ca)



	Non-Spatial Forest Management Systems 


	There are many systems in use across the province to manage attributes relating to inventories, surveys or appraisals that do not directly manage or integrate spatial information into the product.  In many cases spatial data is managed in a separate application such as a CAM/CAD or no spatial information is captured.
	· Phoenix (http://www.drsystemsinc.com)

· ForTrak (www.forsite-sa.com)



	Integrated Forest Management Systems 
	Integrated forest management systems manage both the attribute and spatial information relating to forest applications
	· Genus (www.genusrmt.com)

· Inform Forest Manager (www.inform.ca)

	Data Conversion System
	These tools are often referred to as data transformation tools and convert data from one format and structure to another.
	· Feature Manipulation Engine (www.safe.com)

	e-Submission Document Management Tools
	There are tools that are in the process of being developed to support direct editing of e-submission documents.  These tools focus directly on editing the content of an e-submission document.
	· eziLink (www.ezilink.com)

	Development Libraries and utilities
	The last option for supporting GML /XML submissions is through the development of custom applications designed to support XML/GML directly.  To support this development many commercial and non-commercial development libraries are available. 
	· GML4J (gml4j.sourceforge.net)




Computer Aided Mapping/Design Applications (CAM/CAD)

Many groups utilizing CAM/CAD packages for mapping often use database, spreadsheets or documents to track non-spatial information.  These non-spatial management systems could be forest management systems or custom solutions for management of attributes.  Utilizing CAD/CAM packages for electronic submission will require the use of other applications to integrate and structure spatial and attribute data into necessary formats such as extract, load and transform tools or e-Submission Document Management Tools.  

There are several key issues faced in the option of submitting e-Submissions.  First, CAD/CAM packages do not directly support spatial topology (see appendix B for definitions of topology) or often utilize different, often complex, data structures to represent spatial data that is not easily integrated with attribute information.  CAD packages do not support mapping projections and often utilize arbitrary coordinate systems for mapping that do not directly relate to real world coordinates.  Data from CAD/CAM software and formats can be transformed into correctly formatted GML, but users may experience translation problems that require manual editing and fixes. For transformation of CAD/CAM data to work more smoothly,  structure of the CAD data and data creation processes must be based on extremely good standards that are applied consistently.

Geographical Information Systems (GIS)

Licensees utilizing geographical information systems for mapping often use custom or commercial forest management systems to manage complex attributes.  Often attributes and spatial information are tightly integrated and relating spatial data to attribute information is not a difficult exercise.  Some commercial GIS packages may support export to GML, but currently GML support is evolving and requires some custom development to create properly formatted GML.

Although some GIS tools generate GML, they often do not provide support for structuring the spatial and attribute information in a structure to meet the e-Submission standards.  Use of GIS tools will often require the use of secondary applications or customizations to correctly format an electronic submission.  This can be gained through the use of extract, load and transform tools or e-Submission Document Management Tools.

Non-Spatial Forest Management Systems

Non-spatial forest management systems provide support for managing information that is necessary for submission to government.  Such systems manage survey information, silviculture activities and related details, but do not directly support mapping of spatial information.  Some systems do provide linkages by linking fields to spatial data stored in a GIS or CAD/CAM, but require user intervention to manage the relationship between spatial and attribute systems.

For electronic submissions, the use of extract, load and transform tools or e-Submission document management tools are essential to creating properly formatted submissions.  In some cases direct export of attribute information from non-spatial forest management systems to XML is anticipated to be available.  Integration of spatial and attribute information and creation and management of spatial data is still anticipated to occur through external applications. In some cases, customization of the export utility may be required to meet the Ministry of Forest’s standard codes for particular client specific customizations/implementations of the forest management system. For information particular to your software product, contact your forest management system provider.

Integrated Forest Management Systems

Integrated forest management systems are anticipated to support direct export of e-submission documents from the application.  Tight management of information and control of business processes and the strong association between spatial and attribute information allows for easy export of information to e-submission format.  In some cases, customization of the export utility may be required to meet Ministry of Forest standard codes for particular client specific customizations/implementations of the forest management system.  For information particular to your software product, contact your integrated forest management system provider.  

Extract, Transform and Load Applications (ETL)

ETL applications provide a generic framework as well as tools to allow for data translation routines to be developed and executed.  These tools represent a set of core technologies for transforming attribute and spatial data and require specialized training and expertise to develop transformation routines.  Currently, the Ministry of Forests is providing free access to a common ETL tool and training (see the ESF website for details on accessing the Feature Manipulation Engine FME at http://www.for.gov.bc.ca/his/esd/).  

ETL tools function most effectively for organizations with very structured input data sources or locations that have dedicated staff to train and utilize the transformation tool.

e-Submission Document Management Tools

As e-submissions are evolving, tools specifically designed to create and manage e-submission documents are becoming available.  These tools focus on the business process of creating and editing spatial and attribute information for e-submission.  Current systems available can act as stand alone applications capable of creating submission without any GIS, CAD/CAM or forest management system or integrate with existing commercial and non-commercial systems.  These tools provide the attractive option of visualizing the e-Submission structures and formats without needing to understand the details of standards or technologies.

Development Libraries and Utilities

A final option for creation of e-submission documents is the use of custom applications that provide specialized conversion or editing capabilities and/or integrate directly with a Licensee’s existing mapping and information management systems.  There are many different sources for programming libraries for many development tools and in many cases, modern development environments provide direct support for XML.  Libraries for working with spatial data and GML are available from most GIS vendors as well as open source libraries available on the internet.  Developing custom solutions utilizing development libraries requires a high degree of technical expertise and would likely be undertaken in very specific cases.

Selection of the Appropriate Tool

Selecting the appropriate approach to creating submissions can be overwhelming.  Outlined below are some common situations for forest management mapping and information management and suitable approaches for preparing submissions.  

No Mapping or Data Management Infrastructure

Where an organization has no existing mapping or data management infrastructure and has typically contracted the development of cutting permit, road permit and silviculture mapping and entry of forms, the most logical approach to preparing and submitting e-submission is through a data service provider.  Service providers are beginning to offer a wide range of services for e-submissions to help licensees prepare and submit tenure and silviculture information to the Ministry of Forests.

CAD Mapping without Linked Attribute Information

Where an organization utilizes a CAD tool for the creation of mapping information, but does not utilize a database system or application to manage attribute information the licensee could use a service provider or an application to prepare submissions.  The service provider option is best suited when there are a small number of submissions to be made and/or the licensee does not want to spend the time and effort learning new technology.  If a licensee prefers to control the creation or wishes to utilize internal resources of the submissions, the best option is to use an e-Submission Document Management Tool. 

Inconsistently Managed GIS or CAD Mapping and Attributes 

Where an organization’s data is found in various systems with both spatial data and attribute information not following a consistently applied standard, the best approach to create submissions will be to utilize an e-Submission Document Management Tool.  This approach is more likely to make the process of developing submissions easier as the tools provide the functionality necessary to correctly format the submission without depending on correctly formatted data.  Other alternatives rely on very specific format and structure or a great deal of technical expertise to accurately create the submission document.

Well Managed GIS or CAD Mapping and Attributes

In instances where consistent standards have been utilized in creating spatial and attribute data and the relationships between attribute and spatial are well established, various approaches exist to correctly creating submission documents.  First, an organization could utilize a Data Conversion Tool and create scripts to extract information from the data stores and convert it into the submission format.  This approach requires expertise in the development of translation scripts and use of somewhat complicated data conversion tools, but allows for easy batch processing of submissions. 

Use of non-spatial Forest Management Systems (Pheonix)

In cases where organizations have systems in place to manage attribute information, but use various approaches to manage spatial data, there are two main approaches.  If the spatial data and the attribute data are managed consistently and relationships between spatial data and attributes are well established, data conversion tools may prove useful.  In cases where the linkages between spatial and attribute information are not well established and standard data management approaches are not followed, an e-Submission Document Management Tool is a likely solution.  This approach will allow for submissions to be quality assured and provide easy methods to visualize and review the submission prior to being submitted.

Integrated Forest Management Systems (GENUS and INFORM)

In instances where an organization utilizes an integrated forest management system such as Genus or Inform, the best approach to dealing with e-submissions is to talk to your system provider to determine if they are supporting e-submissions directly from within the integrated system.  If your provider does not have support or it is a system developed in-house, it may be worthwhile exploring the development of custom applications that create the submissions directly and allow for quality assurance and review of the submission.  In this situation where technical resources are available, the use of a data conversion tool may be a suitable approach.

Key factors in selecting a e-submission Approach

1. How well is the data managed?  Poorly managed data makes batch processing, data conversion and the development of custom scripts difficult.  Don’t assume that if you have a database system in-place that your information is well managed, information management also relies on how a system is used and implemented.

2. What technical resources and skills does an organization have to allocate to the preparation of e-submissions?  Data conversion and scripting requires technical resources to maintain and manage.  This simplest approach to managing technical resources is to utilize a qualified service provider.  The more technically challenging approach is development and maintenance of data transformation scripts.

3. How many different systems do you use to manage information that you will be submitting?  If you utilize many different systems to manage information that will be submitted, the solution you select should work for all the types of submissions you will be making.  

4. Do you already have a system that directly supports e-submission?  Many information management systems utilized in British Columbia will have e-submission support.  It is worth checking with your product vendor to determine what submissions they support.

5. What features will make your life easier when creating submissions?  The selection of one approach over another is not trivial and it is worth investigating the options out there.  Talk to product vendors and service providers to fully understand what will work best for your situation.

Appendix B. Formatting spatial objects  

Key to the electronic submission framework is the inclusion of spatial data. To ensure submissions are accepted, spatial information must be formatted correctly and topologically correct. Topology refers to the structure and rules that must be applied to have valid geometric objects that can be used in analysis.

Basic structures for geometry include:

· Polygons

· Lines

· Points

Polygon Topology
A polygon is a closed shape that has a starting point equal to its’ end point and is made up of a minimum of three points or vertices.
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A polygon start and end point must be of the exact same coordinate for the polygon to be considered closed. In some CAD systems polygons can be represented using lines. When lines are used to represent polygons the start and end points of each line forming the polygon must have start and end point coordinates that match exactly. Lines forming the polygon cannot overlap and the point of intersection must be where the end and start points meet.
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To ensure that end points and start points exactly match with CAD data requires the use of third party software. It is strongly recommended that data being converted from DGN to GML be cleaned using a tool such as MAPS 3D prior to converting to GML.

For polygons, it is common approach to ensure that the order of vertices flows clockwise. The standard approach ensures that the inside of the polygon is always on the right side of a line going from the start of the line to the end. This is often referred to as the “right-hand-rule” and helps identify the inside and outside of the polygon. This rule should be applied to polygon holes as well.
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Polygon holes are used to identify internal donut holes in a polygon.
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When properly formatting GML for e-submission, polygon topology is critical to properly represent a spatial feature. GML uses linear rings to represent internal polygon holes as well as outer boundaries of a polygon.

Linear Topology

Lines are fairly simple structures. These consist of a starting point and an end point. Direction of a line is dictated by the location of starting and end points. 
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When building information that requires direction, ensure that lines are formatted correctly. 


[image: image33.wmf]Start

Line 1

Line 2

Line 3

End


Common Topology Issues
Spikes

In some cases spikes are formed during the preparation of data. Spikes are portions of lines or polygon edges that form sharp angles between three vertices. These spikes become individual polygons as automated processing occurs in many GIS or spatial processing systems.
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Overlapping Features

When dealing with multiple geometrics, overlap can occur and small slivers formed between geometrics. Where features follow a shared boundary, the vertices must be identical in both geometrics to ensure no slivers or overlaps occur. 
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When formatting shared boundaries in a CAD environment the same lines (a copy) should be used to form a boundary between features. 
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In Microstation using complex shapes to represent geometry makes ensuring the shared boundaries between features difficult. It is recommended that polygons are represented in Microstation using lines.

Using CAD to represent topology

CAD systems, such as Microstation, do not support management of topology. This does not preclude using CAD systems for mapping for ESF submissions, but does require standardization of creating files and use of third party software. The management of topology and structures is one of the key elements separating CAD systems and GIS systems.

Polygons can be represented in Microstation by using proper structure.
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Polygon A is formed by lines 1, 2 and 4 as they all have the same level, line weight and color (other factors can be used to relate lines into polygons). Polygon B cannot be created because there is no way to relate color, line weight, and level to form a polygon. Polygon B is difficult to determine even though it “looks” right based on the fact that line 3 is on a different level from all other lines. Using CAD attributes help data conversion tool create topological relationships.

There are many ways to create topological relationships in a CAD environment, but they require the development and consistent application of standards.  It is recommended that organizations wishing to use CAD tools to map data for submission consult an expert to create standards to create the structures necessary to properly convert into GML.

Prepared for:





 The Ministry of Forests�


by:


�


Forsite Consultants Limited











General information on e-FM can be found at: � HYPERLINK http://www.for.gov.bc.ca/his/esd/ ��http://www.for.gov.bc.ca/his/esd/�





Information on ESF can be found at: � HYPERLINK http://www.for.gov.bc.ca/his/esf/ ��http://www.for.gov.bc.ca/his/esf/�








Detailed data specifications (schema) and a user guide are available on the MOF website: � HYPERLINK http://www.for.gov.bc.ca/his/esf/index_resfta.htm ��http://www.for.gov.bc.ca/his/esf/index_abr.htm�








Key Points on logging into ESF





To log into ESF, the user must supply three pieces of information.  Depending on the operating system used to connect to the ESF, the user is offered different ways to supply this information.  A user must supply a user name (valid BCeID), password and the domain name that they are connecting to.  In all cases the domain name will be ‘bceid’.





For users of Windows 2000/NT/98


Windows 2000/NT/98 provides three places to enter information on logging into ESF.  All three text boxes must be filled in for the user to gain access to ESF.
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For users of Windows XP


Windows XP provides only two boxes to supply the necessary information to correctly login to the ESF website.  To include all information, the user must include the domain name and the user name in the user name text field separated by a backslash (“\”).  Login using the following syntax: bceid\username





Keyboards supply a forward slash (“/”) and a back slash (“\”).  Using a forward slash in the login will cause problems and your login to ESF will fail.  Be careful to ensure that a back slash is used when logging in from a Windows XP computer.  Many user problems with logging into the site involve users using the wrong slash when attempting to enter the information.
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It is important to note the requirements for preparation of the submission document are different than those technology requirements to submit the prepared document through the web and check on the status of the submission.  For a discussion on the tools and approaches to creating properly formatted documents see Section 5 and Appendix B





Recommended Web Browsers 





Internet Explorer 5 (or newer) or Netscape version 6 (or newer) are recommended when working with the ESF website.





Further information technical information on XML can be found at � HYPERLINK http://www.w3.org/XML/ ��http://www.w3.org/XML/�





Further technical information on GML can be found at 


http://www.opengis.net/gml/02-069/GML2-12.html
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