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Abstract:

Geographic Information Systems (GIS) are used widely throughout the Forestry Industries to help manage and plan forestry related information. In simple terms GIS can be thought of as clever mapping software, providing spatial relationships to forestry features that could only previously be related using time consuming manual methods. GIS can now be used to answer questions like “which trees shall I fell?”, “what forest roads will I need to build?” and “where/what should the replanting be?”. Over the last 15-20 years many different GIS systems have been adopted, with different methods of data storage being used. 

It is difficult to transfer information between these systems, leading to many isolated “islands” of forestry data. The GIS Data Transfer Standard is a mechanism to facilitate information exchange, making the Industry more efficient and competitive.

The Standard works with different GIS systems and does not require any specific data storage format, though some basic compliance to The Standard is necessary. New GIS and database systems being designed for use in the forestry industry should take note of the Data Transfer Standard, and have data models built in a compatible way. This in turn will further reduce barriers to the flow of information in the future.

We have specified the GIS Data Transfer Standard to use appropriate existing standards, and to work within Government guidelines, as per the original project requirements brief. To this end, the Standard uses XML (eXtensible Markup Language) and GML (Geographic Markup Language) Schemas. Note the Standard is a written specification, not a piece of software.

By using XML, the Standard helps pave the way for the electronic exchange of GIS data. This will become significant for future developments such as the next generation Woodland Grant Scheme (WGS), which is planning to be accessible via the web in the next few years. The Standard will help ensure data validation at the time of data entry, which reduces the chance of bad data entering the system, and removes the need for recipients to key in or digitise anything (thereby further reducing data-entry errors). This is turn will save Forestry organisations time and money, and will let the organisations focus on what they know best (e.g. Forestry) rather than worrying about the complexities of data transfer.

The Forestry GIS Data Transfer Standard v1.0 provides a means to transfer information relating to:

· Organisation – describing the organisation transferring the data

· Physical Description – describing the land, including any trees

The format of the Standard is both flexible and extendible, allowing people to transfer data using some or all of the Standard, and to add to the Standard as needed.

Remember that the Standard is only the first stage in the bigger goal of facilitating the exchange of GIS data throughout the Forest Industries. Custom software will now need to be built to import from/export to the Standard.
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1 Introduction

This document presents version 1.0 of the Forestry GIS Data Transfer Standard, referred to from here on as “The Standard”.

This chapter provides background information, and subsequent chapters go on to look at The Standard in more detail. Appendix I lists the Forestry XML Schema in full.

For details on the creation of this Standard, e.g. members of the Project Steering Group, Consultees, References etc., please refer to the Consultation Paper (detailed in the Document History at the start of this document).

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].

1.2 Normative References

[RFC2119]
S. Bradner, Key words for use in RFCs to Indicate Requirement Levels, http://www.ietf.org/rfc/rfc2119.txt, IETF RFC 2119, March 1997.

 MACROBUTTON  NoMacro [Reference] 
 MACROBUTTON  NoMacro [Full reference citation] 


2 Key issues and Business case

To compete effectively with imported timber, the Forestry Industries must become as efficient as possible. The Scottish Forest Industries Cluster
 is promoting a number of initiatives to improve the competitive edge of Forestry Industries, and a Geographic Information System (GIS) Data Transfer Standard is seen as a crucial step to reduce trade barriers and improve the Forestry business here in the UK.

Geographically referenced data underpins work done in the Forestry Industries at all levels from nurseries through to the sale of processed wood and various GIS packages are used throughout Forestry organisations for much more than mapping. For example GIS is used for forest inventory management, production forecasting and landscape design plans.

In simple terms, a GIS Data Transfer Standard will facilitate the sharing of information amongst interested parties in a language understood by all. The Standard presented here is both flexible and extendable, to take account of the diverse interests of upstream and downstream forestry industries, for now and into the future. The Standard is a written data transfer specification, not be a piece of software. It is compatible with existing standards and Government guidelines (e-GIF Strategy
). 

The advantages of a GIS Data Transfer Standard include:

· Simple, accurate transfer of high quality geographic data

· Improved modelling, analysis and planning of Forestry resources

· Electronic data transfer via the Internet, leading to faster turnaround times for future on-line services such as woodland grants and felling permit applications

At present, very little GIS data is shared, and the quality of data varies considerably. The Forestry business in Britain is not helped by the current arrangement.

In order for GIS data to be shared and transferred in a smooth manner, data transfer standards must first be developed and agreed. This Standard is the first step in the process. 

2.1 Background

This project came into existence following an Invitation for Proposals from the Scottish Forest Industries Cluster Team (known here on as the Forest Industries Cluster). ESRI (UK) was selected to prepare the Forestry GIS Data Transfer Standard.

The Forest Industries Cluster has developed a strategic action plan, called Roots for Growth. Roots for Growth recognises the need to maximise the competitiveness of the Forestry Industries (the term ‘Forestry Industries’ encompasses all those companies, organisations and industries involved with the planting, management and harvesting of forests, from nurseries through to sawmills). 

For further background information on this project please refer to the Consultation Paper and visit www.forestryscotland.com

2.2 Terminology and Usage

To help understand this project it will first be necessary to examine a few key terms and concepts.

2.2.1 What is a Geographic Information System (GIS)?

	“Simply put, a GIS combines layers of information about a place to give you a better understanding of that place. What layers of information you combine depends on your purpose—finding the best location for a new store, analysing environmental damage, viewing similar crimes in a city to detect a pattern, and so on.” 

The above quote and diagram come from www.gis.com which is a good starting point if you want to learn more about GIS.

GIS is used widely throughout the Forestry Industry. For example, layers of information relating to soil, altitude, aspect, slope and tree species can be combined together to help production forecasting.
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2.2.2 What is a Data Transfer Standard?

In simple terms, a data transfer standard is a written specification which when followed will facilitate the sharing of information amongst interested parties.

As an example, consider how you use email: 

· Firstly you compose a message 

· When you hit the “send” button your email is wrapped up into an email transfer format, and is then transmitted across the Internet to the recipient 

· The recipient opens the message and is able to read it 

· The sender and recipient can use any type of email software (Outlook, Eudora, Lotus, Web email…) and the transfer still occurs
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The Forestry GIS Data Transfer Standard will work in a similar way to the email example, i.e. the sender could be using one type of GIS software, and the recipient could be using another. As long as the transfer format is agreed and understood by both systems (and assuming software has been written to import from/export to The Standard), then these two GIS systems can transfer data. 

2.2.3 What do I need to use the Forestry Transfer Standard?

To use The Standard you will need the following:

1. GIS software

2. Forestry data (in a database, or file based) connected to the GIS

3. A software tool to import from/export to the Data Transfer Standard

4. Ideally a connection to the Internet

Items 1. and 2. will be required by every organisation using The Standard. Note The Standard is not limited to any particular brand of GIS or database. Ideally item 3. will be provided by the GIS supplier (or by a central Forestry organisation). Item 4. will certainly help in using the Data Transfer Standard, but connection to the Internet is not essential.

New GIS and database systems being designed for use in the forestry industry should take note of the Data Transfer Standard, and have data models built in a compatible way.

2.2.4 Can I extend the Data Transfer Standard?

Version 1.0 of the Standard represents or describes the basic physical units of Forestry such as Compartments, Sub Compartments and Components. Forestry GIS data can be transferred using individual units from the Standard, or by combining the units as required. This way The Standard can be used to transfer data relating to just a single compartment, and it can also be used to transfer information relating to the full physical description of a major forest.

The Standard has been written as an XML Schema, and by the very nature of XML Schemas, the Standard can be added to, extended and/or incorporated into other more specific standards in the future. In this way it will be possible (with a small amount of work) to apply the Standard to cover specific areas of Forestry, such as the Woodland Grant Scheme, described below.

2.2.5 Example usage - Woodland Grant Scheme

With a small amount of work, v1.0 of the Standard can be extended to include all the information that an Applicant will need to submit a Woodland Grant Scheme (WGS) application to the UK Forestry Commission.  The Standard will facilitate electronic Grant and Licence applications, and different organisations will be able to transfer GIS data smoothly and cheaply.

Note that for any software applications to use The Standard, custom software will need to be written. Electronic processing of Woodland Grant and License applications will not be possible until custom Grant and License application software has been developed.

Once custom software has been developed, the Data Transfer Standard could be used as illustrated in the following example:

1. A private Forest Estate exports their data and makes an electronic application to the UK Forestry Commission for a Woodland Grant. Writing data to The Standard will be done at the click of a button, and at this stage the Standard can help validate the data.

2. The Data Transfer Standard holds the data exported from the origin GIS in a specially formatted “XML” document. The transfer could be done via the Internet, or by writing the transfer file to CD/floppy and posted.

3. The destination UK Forestry Commission machine receives data held in The Standard, and is able to automatically read in the data. Since this data has already been validated it reduces the chance of bad data entering the system, and it removes the need for FC staff to key in or digitise anything (thereby further reducing data-entry errors).

Using the Data Transfer Standard the whole application (and response) could be done on-line in a fraction of the time that a traditional paper based application currently takes.


2.3 Projected Benefits

The Standard will have a number of benefits for the Forest Industries at a number of levels, from individuals through to the Industry as a whole.

Individuals involved in Forestry will be able to focus on the areas of Forestry they know best. The Data Transfer Standard will remove the complexities involved in passing data between people and organisations, helping to improve the quality and quantity of Forestry related data available. With better data, people will be able to make more informed decisions, leading to improved business planning, and improved competitiveness. 

The Data Transfer Standard is likely to tie in with the current FC developments and the introduction of electronic submissions for Woodland Grant applications. Electronic grant applications will simplify the application process, leading to quicker submissions and speedier responses.

The Forest Industry as a whole is likely to benefit as the improvements in efficiency will mean they are better able to stand up to competition from overseas. Substituting just a small percentage of imported forestry products will help safeguard jobs and communities in this country, and it could even help the Forest Industry to grow.

2.4 Examples

The Data Transfer Standard is a mechanism for passing Forestry data between organisations. With a small amount of work the Standard can be extended to cover the following uses:

· Nurseries

A nursery may look at information in the Establishment Plans to see the projected plantings for a given area. This information would help the Nursery in their business planning.

· Private Estates

In the future Private estates will be able to submit Physical Description and Management Plan information in order to apply for Woodland Grants and Felling Licences. Data will be electronically transferred in The Standard to the Forestry Commission, and the Commission would use The Standard to return any amendments back to the Estate. The whole application process will be greatly simplified and sped up with The Standard. Physical Description information will also be helpful when land is transferred between organisations.

· Contractors

Contractors will be notified of specific jobs using Operations information. Work locations could be displayed spatially, helping the contractor to organise and perform contracts efficiently (e.g. view upcoming work by region). Longer term contractual work planning might be possible by looking at the Management Plan information.

· Hauliers

Product information will help pinpoint piles of timber for the hauliers to collect. Again they could achieve efficiencies of scale by grouping together piles of timber, and using one lorry to collect several loads from the same area. By examining the Management Plan and Operations information, the Haulier may decide to delay a collection until all logging activity in an area has been complete.

· Mills

Mills will potentially be able to look at the full range of data in The Standard to help in their long term business planning. Physical Descriptions will tell them what is there at present, Management Plan will tell them what is going to happen to the trees, Operations will tell them when the trees will be felled and Product will tell them where the timber is so they can organise hauliers to bring the wood in.

The above is just a brief outline of the sorts of use we can see being made of the Data Transfer Standard within the Forest Industry. Many other potential and real examples exist, both within and beyond the Forest Industries. 

2.5 How the Standard fits together

To explain The Standard clearly it is useful to put it into context with other related standards and technologies, such as XML and XML Schemas (from the World Wide Web Consortium – or W3c), and GML (from the Open GIS Consortium – or OGC). W3C is now the de facto standards organisation for the web, and GML is the standard for the exchange of geographic data. By adopting the use of XML and XML Schemas the Standard complies with the Government’s e-GIF strategy.

Standards in BSI, CEN, ISO and others are not appropriate as they do not relate to UK Forestry.

The following diagram shows v1.0 of the Forestry GIS Data Transfer Standard (the “Forestry XML Schema”). The diagram has the following characteristics:

· The UK Government’s e-GIF strategy recommends the use of W3C’s XML and XML Schemas

· W3C’s XML Schema definitions are used by the OGC to create GML Schema

· The Confederation of Forest Industries UK (ConFor)
 are the custodians of The Standard, defined as the Forestry XML Schema (presented in Appendix I). The Standard uses the W3C’s XML Schema definition, and incorporates spatial features from OGC’s GML

· Forestry organisations transfer information in XML format, in compliance with the Forestry XML Schema

 

Forestry organisations wishing to use The Standard will need to check that the data they are transferring or receiving is compliant with the Forestry XML Schema definition. Typically this check will be done automatically over the Internet by the software that will be used to export and import to and from The Standard (remember: the export/import software has NOT been written yet). 

For organisations without Internet access, files of Forestry XML information can be transferred using CDs and floppy disks. 

Organisations who are working with everything on paper could potentially print out all the information they wish to transfer in a table of fields (taken from The Standard) and values (taken from the organisation). However the paper-based approach would still require someone to input the paper-based information into the correct XML format eventually, which would be a lot of work.

3 Understanding the Standard

This chapter outlines v1.0 of the Standard, and explains the diagram and tables to be found in the following chapter.

3.1 Outline

We have divided The Standard into two main areas, as shown in the table below. Each of these areas is described in more detail in the following chapter (the number in the first column of the table below corresponds to the appropriate section of the next chapter).

	Areas of the Data Transfer Standard:
	Description:



	4.1 Organisation
	Organisation name and ID, used to tell who is supplying the data being transferred.

	4.2 Physical Description
	Describes the area of land from Land Management Unit down to Component level. Includes details such as the land use, species, planting year and wind hazard.


3.2 Understanding the Transfer Standard Diagram

The transfer Standard is presented in diagrammatic form in the next chapter. To understand the diagram please read on.

A box represents a table of information, e.g. the following box describes a Compartment:


Grey text (and boxes) show related information.  Each table links to other tables in one of three types of relationship, either a “one to one”, “one to many” or “many to one”, as described below.

“One to one” relationships mean that one record in the first table links to only one record in the second table. Optional relationships are symbolised with a dashed line. For example one Organisation owns one Land Management Unit, though it is not necessary to provide the Organisation details if you are transferring Physical Description information: 

A “one to many” relationship exists where one record in the first table links to one or several records in the second table. For example one Land Management Unit contains one or many Compartment(s). This type of relationship is symbolised with a single line going to a divided line: 


A “many to one” relationship exists where one or several records in the first table link to one record in the second table (NB this type of relationship is not shown in v1.0 of the Standard, but it may appear in future). This type of relationship is symbolised with a divided line going to a single line: 
Following the data transfer diagram are the fields within each individual table, listing the field’s data type, whether it is mandatory (described below), a brief description, and an example of the data that may be found in the field.

3.3 Mandatory Fields

The Standard includes a number of mandatory fields. By “mandatory” we mean that to use the Standard to transfer data you will have to fill in a value for these fields.

We have chosen to keep mandatory fields to a minimum so that a wide range of people can use The Standard. Different organisations will be using different pieces of software, each with potentially very different data requirements. Ultimately it is up to the various Industries within Forestry to define which fields are mandatory for their own particular business needs, and to create their own variants of the Standard.

Examples of mandatory fields include (in the Component part of the Physical Description): ID, Reference, Percentage_SC_Area, Land_Use, Species.

3.4 Geographic Features

Virtually all Forestry GIS data relates back ultimately to features on the ground. In order to simplify the storage, maintenance and modelling of these features the Forestry industry rarely looks at the detail of individual trees. Instead trees are grouped into areas, or polygons of information, such as Compartments, Harvesting Plans, etc.

Spatial features are transferred in the Standard using GML v2.1.2 .

3.5 Flexible Data Transfer Standard

We recognise that different organisations store data at very different levels of detail. One organisation may store physical descriptions of the forest at the Compartment level only, whilst another may go all the way to Component level.

Organisations that store physical descriptions at the Compartment level only will need fields that correspond to the mandatory fields of The Standard down to Component level (e.g. Species, Land_Use). The Standard export software
 will ‘map’ the Compartment-only data to one Compartment with one Sub Compartment with one Component. The Compartment and Sub Compartment will have the same areas, and the Species and Land_Use will be 100% of the Component.

To allow flexibility The Standard will permit users to transfer data to the level at which information is stored. However it must be stressed that organisations wishing to use the Data Transfer Standard will need to hold GIS data that has a basic correspondence to the Forestry GIS Data Transfer Standard. 

3.6 Attribute Values for Fields

3.6.1 Unique IDs

To transfer data safely between organisations, it will be necessary to give each record a unique reference within the transfer file. Unique references could be assigned in one of three ways: 

1. Taken from existing IDs in the data

2. Automatically assigned by a data export tool (i.e. no user interaction required)

3. Set by a central body responsible for the Organisation part of The Standard. The central body could assign ranges of unique numbers to people who have registered to use The Standard. This is the method used by people working with BS7666, the standard for Street Gazetteers, Land and Property Gazetteers, Addresses and Rights of Way. 

3.6.2 Data Ranges

In the following tables many of the fields are defined with a range of attribute values. For example the “Species” field within the Component table of the Physical Description will have a range of permitted values such as Scots Pine Pinus sylvestris, Oak Quercus spp, Japanese Larch Larix leptolepis, etc.

These data ranges were defined during the Consultations stage of the Standard, using experts in the various field areas.

3.6.3 Quality Flag

Fields for “Geometry Quality” (e.g. how accurately was the spatial feature captured?) and “Attribute Quality” (e.g. how accurate is the rest of the table data?) are included. These consist of a range of values such as “accurate ground survey” through to “created from memory”.

3.6.4 Level of Detail

A field called “Level” has been added to three of the Physical Description tables (for Land Management Unit, Compartment and Sub Compartment). “Level” will keep The Standard flexible, and will allow a transfer of just Compartment data, or a transfer of detailed Component data. Note that the Component table does not include a “Level” field – if data is supplied for the Component it is self evident that this is the level of detail being supplied. See the model for more details.

3.7 Organisation

“Organisation” is the starting point of the Standard, and it provides information on Organisation Name and Organisation ID, together with number range values. Supplying “Organisation” information is not mandatory in order to transfer other forestry data, but it will often prove useful to the recipients of the information. 

We recommend the Name and ID field values are assigned by the Forest Industry Development Council (i.e. the organisation that “owns” The Standard). 

 “Organisation” takes the following form:

	Field:
	Data Type:
	Mandatory:
	Description:
	Data Sample:



	Organisation_Name
	String
	Y
	Name of Organisation
	Buccleuch Estate

	Organisation_ID
	Number
	Y
	Unique ID for Organisation
	0000001

	Number_Range_Start
	Number
	
	Number Range assigned for the Organisation
	10000000

	Number_Range_End
	Number
	
	Number Range assigned for the Organisation
	20000000


3.8 Physical Description

A logical unit of land begins with an Organisation responsible for the given area of land. We have chosen to call this area a “Land Management Unit” and it encompasses both the Physical Description of the land and the Management Plan for the land. If the user only wishes to transfer Physical Description information they do not have to fill out the Management Plan information, and vice versa.

Within the Physical Description:

· The Land Management Unit contains one or more Compartments.

· Compartments are defined as physically delineated areas of woodland. Within the Compartments sit one or more Sub Compartments. 

· Sub Compartments are areas of the Compartment delineated by common stock and/or land-use, and are the smallest unit that can be mapped. Within the Sub Compartments sit one or more Components. 

· Components describe the land use or stock that makes up the Sub Compartment; the sum of all the Component areas should equal 100% of the Sub Compartment area.

We have chosen to stop at the Component level even though some people suggested going further to the Plot level (and even to the level of individual trees). The reason for stopping at Component is that no standard way of recording Plot information exists, and Plot information is not held by many organisations. We suggest that studies be carried out to look into the possible inclusion of Plot level information.

If an organisation only stores Forest information to the Compartment level, they can still use The Standard providing the mandatory fields down to Component are supplied (e.g. Species, Land_Use). The Standard export software
 will ‘map’ the Compartment-only data to one Compartment with one Sub Compartment with one Component. The Compartment and Sub Compartment will have the same areas, and the Species and Land_Use will be 100% of the Component.
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3.8.1 Land Management Unit

	Field:
	Data Type:
	Mandatory:
	Description:
	Data Sample:



	ID
	Number
	Y
	Unique Land Management Unit ID
	1099280

	Name
	String
	
	Name of Land Management Unit
	Homer

	Shape
	Number Pairs
	Y
	X,Y co-ordinates for each vertex in the polygon
	176969,578747, 427865,211476, …etc…

	Area
	Number
	Y
	
	98698769.09

	Ownership_Type
	String
	
	Leased, Owned, Mixed ownership, Trust
	Leased

	Management_Company
	String
	
	Name of company managing the land
	LandMan Ltd.

	Plan_Name
	String
	
	Name of Management Plan
	Phase II

	Description
	String
	
	Description of Land Management Unit
	Next to John Smith’s farm

	Capture_Type
	String
	
	Method of data capture
	Field survey

	Objectives_Comments
	String
	
	Descriptive text field (freeform)
	Plans for WGS application

	Approval_Date
	Date
	
	Date Management Plan first approved
	13-02-2000

	Revision_Date
	Date
	
	Date Management Plan revised
	15-05-2001

	Expiry_Date
	Date
	
	Date Management Plan expires
	01-01-2010

	Designed_By
	String
	
	Person responsible for designing the Management Plan
	John Smith

	Geometry_Quality
	String
	Y
	Qualitative value of polygon data capture accuracy. Values: 1:2500, 1:10000, 1:25000, 1:50000, master map, aerial photo, GPS ±1m, GPS ±20m, GPS ±100m, pre GIS, Unknown.
	1:25000

	Attribute_Quality
	String
	
	Qualitative value of attribute data accuracy. Values: High, Medium, Low, Unknown
	Low

	Level
	Number
	Y
	How far down the Physical Description data is being supplied. 0 = stop here, 1 = more data further down.
	1


3.8.2 Compartment
	Field:
	Data Type:
	Mandatory:
	Description:
	Data Sample:



	ID
	Number
	Y
	Unique Compartment ID
	3355878

	Name
	String
	
	Name of Compartment
	123

	Reference
	Number
	Y
	Parent (Block) ID
	1099280

	Shape
	Number Pairs
	Y
	X,Y co-ordinates for each vertex in the polygon
	176969,578747, 427865,211476, …etc…

	Area
	Number
	Y
	
	98698769.09

	Geometry_Quality
	String
	Y
	Qualitative value of polygon data capture accuracy. Values: 1:2500, 1:10000, 1:25000, 1:50000, master map, aerial photo, GPS ±1m, GPS ±20m, GPS ±100m, pre GIS, Unknown.
	1:25000

	Level
	Number
	Y
	How far down the Physical Description data is being supplied. 0 = stop here, 1 = more data further down.
	1


3.8.3 Sub Compartment
	Field:
	Data Type:
	Mandatory:
	Description:
	Data Sample:



	ID
	Number
	Y
	Unique Sub Compartment ID
	8786512

	Name
	String
	
	Name of Sub Compartment
	221

	Reference
	Number
	Y
	Parent (Compartment) ID
	3355878

	Shape
	Number Pairs
	Y
	X,Y co-ordinates for each vertex in the polygon
	176969,578747, 427865,211476, …etc…

	Area
	Number
	Y
	
	98698769.09

	Insurance_Value
	Number
	
	In £ for the total Compartment Area
	989659659

	Altitude 
,

	Number
	
	Altitude in metres
	70

	Terrain_Condition 6
	Number
	
	Terrain Condition, value: 1-5
	4

	Terrain_Roughness 6
	Number
	
	Terrain Roughness, value: 1-5
	3

	Terrain_Slope 5, 6
	Number
	
	Terrain Slope, value: 1-5
	2

	Cultivation
	Number
	
	Cultivation Type, values as per XSD (Appendix I)
	Agricultural Ploughing

	Soil_Type 6
	
	
	Soil Type, values as per XSD (Appendix I)
	Greysoils

	Harvesting_Type
	String
	
	
	

	Aspect 5
	
	
	N, S, E, W, NE, SE, NW, SW
	SE

	Survey_Date
	
	
	
	

	Geometry_Quality
	String
	Y
	Qualitative value of polygon data capture accuracy. Values: 1:2500, 1:10000, 1:25000, 1:50000, master map, aerial photo, GPS ±1m, GPS ±20m, GPS ±100m, pre GIS, Unknown.
	1:25000

	Attribute_Quality
	String
	
	Qualitative value of attribute data accuracy. Values: High, Medium, Low, Unknown
	Low

	Level
	Number
	Y
	How far down the Physical Description data is being supplied. 0 = stop here, 1 = more data further down.
	1


3.8.4 Component
	Field:
	Data Type:
	Mandatory:
	Description:
	Data Sample:



	ID
	Number
	Y
	Unique Component ID
	4761749

	Name
	String
	
	Name of Component
	14

	Reference
	Number
	Y
	Parent (Sub Compartment) ID
	8786512

	Percentage_SC_Area
	Number
	Y
	Percentage Sub Compartment Area
	51

	Land_Use
	Number
	Y
	Land use code, including value for Wind Blow. Full listing of values as per XSD (Appendix I)
	AGR

	Wind_Blow_Date
	Date
	
	
	

	Storey
	Number
	
	Storey. Values as per XSD (Appendix I)
	Single

	Species
	String
	Y
	Species. Values as per XSD (Appendix I)
	SS

	Seed_Provenance
	String
	
	Regional zone values: 10, 20, 30, 40
	10

	Seed_Origin
	String
	
	Seed Origin. Values as per XSD (Appendix I)
	Lodgepole - Alaskan (A)

	Establishment_Method
	String
	
	Naturally regenerated, Direct seed, Hand plant, Mechanical plant, Enrichment, Unknown
	Naturally regenerated

	Planting_Year
	Number
	
	Planting Year
	1970

	Plant_Type
	String
	
	Bare root, Vegetatively propagated bare root, Vegetatively propagated containerised, Seed, Cutting
	Vegetatively propagated bare root

	Planting_Year_Accuracy
	String
	
	Estimated, Actual, Effective PY, Unknown
	Estimated

	Yield_Class
	Number
	
	Yield Class, values 0-34 (should be dependent on species)
	2

	Yield_Class_Accuracy
	String
	
	Estimated, Surveyed, Unknown, local YC, General YC
	Actual

	Rotation
	String
	
	Rotation. Values as per XSD (Appendix I)
	1st rotation on formerly bare land

	Wind_Hazard
	String
	
	Wind_Hazard values 1-6
	6

	Established_Spacing
	Number
	
	Established spacing per metre
	2.4

	Stems_Per_Hectare
	Number
	
	Stems_Per_Hectare
	

	Stems_Survey_Date
	Date
	
	Date when Stems_Per_Hectare was measured
	

	Habitat_Type
	String
	
	Habitat type
	

	Silvicultural_System
	String
	
	Continuous cover, Clear fell, Coppice
	Continuous cover

	Mixture
	String
	
	Mixture. Values as per XSD (Appendix I)
	Blocky

	Production_Class
	String
	
	Where Yield_Class is amended to take account of local conditions. Values: A, B, C
	A

	Basal_Area_Per_Hectare
	Number
	
	
	

	Basal_Area_Survey_Date
	Date
	
	Date when Basal_Area_Per_Hectare was measured
	

	Volume_Per_Hectare
	Number
	
	
	

	Volume_Survey_Date
	Date
	
	Date when Volume_Per_Hectare was measured
	

	Attribute_Quality
	String
	
	Qualitative value of attribute data accuracy. Values: High, Medium, Low, Unknown
	Low

	Timber_Quality
	String
	
	Straightness, amount of branching, etc.
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1. 


Origin  Geographic Information System





3. 


Destination Geographic Information System





2. 


Data Transfer Standard





Forestry Organisations use The Standard to exchange GIS information





OGC





GML Schema





FIDC





Forestry XML Schema





e-GIF





W3C





XML and XML Schema Definitions





Compartment











� http://www.forestryscotland.com/database/aboutus.asp


� see � HYPERLINK http://www.govtalk.co.uk ��www.govtalk.gov.uk� for details


� http://www.fidc.org.uk/


� This software does not yet exist


� This software does not yet exist, and it will need to be written for specific purposes once the Data Transfer Standard has become a full standard


� It may be possible to generate this value automatically from the GIS system 


� Ideally this field will come from a detailed GIS dataset in the future, and will not need to be passed with the data transfer format
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