The Land Initiative Working Group's Report on:

Manitoba Land Initiative (MLI)

The Group
In June 1999, the DM Committee of departments involved in land related information systems gave the mandate to the Land Initiative Working Group to develop and recommend a structure for a government­wide framework for the management of land-related information.

Representative departments involved in this process include: Agriculture, Energy and Mines, Environment, Government Services, Rural Development, Natural Resources, Highways and Transportation, Housing (indirectly), Culture Heritage and Citizenship (indirectly) and two special operating agencies: Land Management Services and Land Titles Offices.

As well as being cross-departmental, the Land Initiative Working Group is also cross-functional bringing together information technology and Geographic Information Systems (GIS) experts, planners and policy makers.

The Report, the Recommendations, Scope, and Costing

This report is a product of the working group's coordinated effort over the last four months.  It will attempt to define the Manitoba Land Initiative, its goals and framework.  It will also propose an initial set of recommendations that are necessary for creating a new "in-house" corporate approach to land information management.

Throughout this paper the term Geographic Information Systems (GIS) includes the hardware, software and data content components of a system, except where indicated otherwise.

Proposed recommendations will apply to all provincial governments departments and agencies involved in the creation, maintenance, and distribution of land related data.  
In these recommendations, no costing for program implementation has been considered.  However, It is important to point out that our government already has a tremendous investment in GIS.  Most departments possess necessary technology and land data.  Therefore data sharing is not focused on creating new systems, but rather on integrating and exchanging of existing information.   Nevertheless, it will not be an easy task to complete the job.  For the initial steps, the Office of Information Technology would supply the central hardware and web design requirements.  For the success of this initiative direct and active involvement of department's representatives in the Land initiative Working Group and in technical subgroups is essential.  This will require human resource commitments from all affected departments. It is also recognized that some of the recommendations will result in additional workload that departments may not be able to handle without added resources. The issue of resourcing and costs will be explored in the next phase.

Integrated approach to land management 

Geographic Information Systems  (GIS) and Geomatics, the business of acquiring, storing and displaying geographical information is a rapidly growing IT segment.  It is expected that geospatial data will be a key component of the national and global information highways of the 21st century.  A Price Waterhouse benefit study shows that in the US, this sector is growing at twice the average growth rate of the US economy.

Governments around the world have recognized the benefits of an effective framework for land information management. In Canada, the federal government and all provinces excluding Newfoundland and Prince Edward Island are building land information frameworks.  So are the federal and many state governments in the United States, many western European countries, as well as Australia and New Zealand.

The expected trend in jurisdictions across Canada and worldwide, is that government departments will more often work towards a common goal.  More projects in the future will be tasked to provide integrated information to decision-makers to support cross-government activities such as integrated resource management, sustainable development or encouraging investment in the province.  Each of these initiatives will have the same basic requirement:

· ability to integrate different information sources together (e.g. data with other department's data) into one seamless composite view at the desktop,

· this data must be readily accessible and reliable, and

· with minimal effort by the business to access it.

Therefore this integrated approach to land management means the elimination of departmental boundaries to access land data.  The data must flow between departments without constraints.  The data collected by many organizations must be consistent and standardized, widely known about, accessible and collected only once.  

Benefits of integrated approach

Studies have shown that, for every dollar spent on better land information management, governments and businesses can reap from three to six dollars in benefits over two to four years.  These benefits are distributed across a broad spectrum of economic activities ranging from the operation of electricity, gas and water utilities to projects involving agriculture, natural resource management, mining and environmental management.  

For the government departments benefits include:
· Raising the profile of land related systems in government overall; 
· Integrated access to land data by government clients; 
· All new land data will be live and on-line becoming a part of database as it is entered;

· Significant improvements in data currency;
· Simplifying land data integration within government;
· Timely and improved decision making with readily available data;

· Raising business cooperation between departments;
· Providing the basis for electronic transactions;

· Provision of remote service delivery;

· Access to sophisticated systems for smaller departments;

· Greater career opportunities (upgrading skills, learning opportunities);

· Significant cost savings:

· Reduced ongoing costs of exporting, copying, loading, and updating of data;
· Greater efficiencies with professional staff working together and sharing knowledge and expertise;
· More efficient use of hardware resources.
As an ultimate result, government will spend public money more wisely, getting more value for it; it will enable us to make better use of our financial resources, and it can give a significant competitive advantage to Manitoba based industry.

Our Situation and our Goals

The Manitoba Government has a huge investment in GIS because a great amount of what the province does somehow touches on a piece of earth.   Building on the experiences of Manitoba Land Related Information System (MLRIS), we recognize the need for a common vision, application of standards and a more integrated approach to land management to ensure more efficient use of land data throughout government.    

With respect to technology, GIS hardware and software, standards within the provincial government have not as yet been established and there are many opportunities for continued enhancement. However, approximately 80% of all government GIS installations are or will be configured with the same tools (ESRI, Oracle, NT).  With most of the technical barriers to integration of data gone, the only remaining barriers would appear institutional..  

With respect to land data, the key principle of sound land data management is: "Collect once, closest to source and use many times."  Some estimates indicate that up to 60% of the total costs of any GIS project are associated with data collection and it is not uncommon for the cost of data collection to exceed that of hardware and software by a factor of two.  Given the fact that storage capacities are increasing much faster than data supply (computers, disk drives and network hardware are doubling their capacity every 18 months in accordance with Moore's Law), and that data collection costs are dropping much more slowly, keeping large datasets online is increasingly economic.  This is the reason that the key factor within proposed framework is cataloguing of all land related data that exist in our government and creation of a corporately shared database.   

To ensure the most effective use of land data we need to systematically manage what we know.  In particular, we need geospatial information that correlates human concerns such as land ownership and management, education and health with spatial issues such as property lines, demographics and the distribution of essential services. 

Therefore, the proposed Manitoba Land Initiative framework will attempt to incorporate the following goals:

· To reduce the barriers and to share corporate land data by providing the most current stored data; 

· To have good, consistent seamless information readily available (a land data inventory and a corporate land database);

· To manage our information in a consistent, known manner so that it can be used for a variety of purposes;

· To agree on what information is important, what standards are appropriate, who should be responsible for collection and to what precision;

· To apply the same standards agreed to by all participants (common GIS projections, ground units, meta-data and naming conventions); 

· To develop data sharing processes that do not disrupt existing processes, but rather build on them by using the existing technology environment of all departments.

Ultimately, the goal of this initiative is to provide integrated land information to every desktop in the government for planning and operational decision making without having to interact with a GIS specialist or a Data Analyst.

The MLI Framework

The Manitoba Land Initiative is envisioned as a program to develop, manage and maintain a land information framework necessary to harmonize and share government's geospatial data bases, and make them available on the Intranet. 

A framework can be defined as an infrastructure for organizing and developing various elements into an understandable whole. Therefore, the Manitoba Land Initiative infrastructure, will include land data, partners, standards, access systems and protocols to enable timely access to geographic information data in support of policy, decision making and economic development.  (See Figure 1 )

Figure 1.  Four Thrusts of Manitoba Land Initiative


1.  Land Data 
Base Maps / Layers

Provincial Base Maps

Investigation into standardization of base maps has determined that a singular base map for identification of provincial needs is not possible, but several levels of base mapping are necessary.  Base maps therefore require different scales and resolutions to facilitate references needs of different departments and agencies.  The committee recognizes the need to continue to use following primary levels of base mapping:


Level of base Mapping
Accuracy

1
1:20,000 Topographic maps
Less than 1 m

2
1:50,000 Federal Topographic maps
less than 10 m

3
1:500,000 and 1:1,000,000 Provincial base maps 
100m and 200m

4
Digital cadastral land parcel maps
+ cm in urban areas 

sub-metres in rural areas

5
Digital orthophotography-based maps
2 m 

6
Theoretical quarter section grid system
derived from digital orthophotography in the south, calculated in the north

    Table 1.  Primary Levels of Base Mapping
Note1: Currently, Manitoba Natural Resources (MNR) is working towards completion of a 1:20,000 topographical map series (positional accuracy of less than 1 metre). The federal 1:50,000 mapping program is being investigated to supply interim base mapping needs in areas where more detailed provincial products have not yet been completed.  Note 2: Other unique base map layers may also exist and are required in special needs situations. Natural Resources Forestry Branch uses a 1:15,840 for their inventory purpose.

Boundary Layers

Throughout government, there are likely over 100 different administrative boundary layers in either or both digital or hard copy formats.  Some of these layers are Parks, School Divisions, Municipal Boundaries, Electoral Divisions, Wildlife Management Areas, Provincial Forests, First Nations Reserve Land, Treaty Land Entitlement Boundaries, and Highways Regional boundaries just to name a few.  

Currently, there is no one central source through which these boundaries can be acquired, and in some instances it is also uncertain who is responsible for the maintenance of these layers.

Another issue is the fact that these layers very often need to be replicated and adjusted to fit various map scales and resolutions, since one boundary overlay may not fit another due to inherent accuracy variations.  Many administrative boundaries are simply described by following section lines or rivers, for example.  Other layers are highly accurate and have more precise geographic coordinates, if they have been completed since the advent of GPS surveying.  Several established boundaries such as some of the Provincial Parks or Forest Reserves are tied into the section survey fabric but do not necessarily have ground coordinates integrated with them. These issues will continue to be reviewed by the Land Initiative Working Group.
Metadata Catalogue (Inventory)

The word "metadata" shares the same Greek root as the word metamorphosis.  "meta" means change and metadata or “data about data” describe the origins of and track the changes to geospatial data.
Paper maps contain metadata, primarily as part of the map legend.  In this form, metadata is readily apparent and easily transferred between map producers and map users.  When map data is in a digital form, metadata is equally as important, but its development and maintenance often require a more conscious effort on the part of data producers and the chain of subsequent users who may modify the data to suit their particular needs. 

Therefore, metadata captures who has been collecting what information, to what standards, and using what procedures.  It includes the structure and quality of the data, including important contact information. This information is often referred to as "metadata" and is presented in the form of a catalogue.  Functionality is focused on providing enough information for the user to determine if there is data accessible that is relevant to his/her topic, and is it appropriate for his/her needs.

It is envisioned that all land related data managed by the Provincial Government and its agencies will eventually be described in the catalogue.  

An important issue here is to define a process for the documentation and cataloguing of data, its entry to a database, and its maintenance to keep data current.  Furthermore, for metadata collection it is necessary to adopt certain metadata standards -- a common set of terms and definitions that describe geospatial data.  These standards allow for exchange of collected information about data between different partners (municipal, federal, provincial, international).  The Federal Geographic Data Committee (FGDC) in the US adopted a content standard for metadata.  In the absence of international standards, this standard has been widely applied throughout the world. Since FGDC is focusing on contributing to the development of international standards ISO TC211 (expected completion in the next year), it is very likely that ISO standards will not greatly differ from FGDC.   

Manitoba Natural Resources (MNR) is also investigating adoption of the FGDC standard by using the available free Metalite program as a template for data entry. As well, The International Joint Commission (IJC) has recently completed a metadata catalogue for the Red River Valley in which a considerable amount of MNR material has been formatted.


Recommendations:

1. Create an inventory (metadata catalogue) of all geo-spatial layers that currently exist within all provincial departments and agencies, starting with the defined Core Data (See Table 2, page 7) and then followed by the cataloguing of all departments’ data.

2. Establish the accuracy and compatibility of these layers with regard to the identified six levels of base mapping (See Table 1, page 3). Recognize existing unique mapping layers that are essential for departmental business.  

3. Assign responsibility to data providers (custodian departments) for managing and maintaining the metadata about their products.   As such, they are the authority on the quality of this information.   

4. Implement the FGDC (Federal Geographic Data Committee) metadata standards. This work needs to be co-ordinated with the MNR as closely as possible to minimize any unnecessary duplication of effort.

Land Ownership and Interest
The objective of this section is to recommend an improved technical and business architecture for managing cadastral data to be used in land initiatives for the province. For purposes of this report, cadastral data is defined as identifying location, owners, interests, and value of property.

Business functions related to GIS

tc \l1 "Scope:
The Land Information Division of the Department of Natural Resources has developed cadastral parcel mapping information. Currently they have created and are maintaining parcel maps for approximately 30 incorporated villages, towns, and cities in Manitoba. As these communities include larger centres like Winnipeg, Brandon, Steinbach, and Portage la Prairie it is estimated that they represent 350,000 out of the total 500,000 urban parcels. 

The Land Titles Office within the Department of Consumer and Corporate Affairs is responsible for maintaining ownership information on all titled land in Manitoba. Crown Lands Registry in Natural Resources is responsible for maintaining ownership and interest information on all provincial Crown land. The Assessment Branch within the Department of Rural Development is responsible for maintaining assessed values for titles property outside the City of Winnipeg. Currently, no ownership or value information is maintained by any of these departments in a Geographical Information System (GIS).  The City of Winnipeg is responsible for maintaining assessed values for all their property in the City’s GIS.

tc \l1 "Plan:
Unique Identifiers  

For all departments and agencies involved in lands related activities there has been a common need for an universal parcel identifier or “PIN” (Polygon Identification Number) system to facilitate sharing of cadastral data.   This system would be the general land identification method of all land parcels within the province.  

The benefits of such a system are:

· Allows sharable access to a site or agency’s lands related information; 

(
Departments or agencies can be provided with a reference number to spatially referenced land polygons, covering various themes, upon which textual attributes can be assigned;  

(
Polygons and attributes can be shared by all users;

(
There is no duplication of a PIN when identifying a parcel or land split;

(
Departments or agencies can be issued infinite number of PINs.


Recommendation

5. Apply a universal integrated parcel identifier “PIN” (Polygon Identification Number) system throughout government.  Manitoba Natural Resources through its Land Information Division has instituted a 9-digit PIN identification process into their mapping program.  It is recommended that the Land Information Division invite representatives from all interested departments and agencies to review the work completed so far to determine the potential for implementation across all departments.

Data Volatility and Data Maintenance 

While most GIS data (e.g. orthophotos, topographical features, land use, administrative boundaries) does not change quickly over time, cadastral data is constantly changing in localized areas and to be useful must be updated within hours if not minutes.

In most cases responsibility for maintenance of specific land data layers can be assigned to a particular department and branch or agency. However, responsibility for maintenance of cadastral data is spread among a number of departments - Land Titles, Rural Development (Planning & Assessment Branches), Natural Resources (Land Information Division, Crown Lands Registry), Agriculture (Agricultural Crown Lands), and Government Services (Land Management Services). Each department should be responsible for maintaining their data within their own layer.

The needs of each group vary with respect to data accuracy, timeliness, and degree of integration. Implementation of a comprehensive GIS across these departments to support cadastral data will be more complex than a layer owned by one department. Systems implemented must take into account the multi-participant nature of cadastral data and data maintenance standards must be set for each application.

Data conversion
Acquisition/development, integration, and maintenance of a comprehensive cadastral layer will likely be one of the most expensive and resource intensive activities involved in the implementation and operation of a GIS.  As the cadastral layer is the key to integrating much of the existing spatial data benefit delivery will be constrained until this layer is in place. 

However, cadastral data exists for many communities and areas in Manitoba today.   There is a wide range of the accuracy, currency, and completeness of the data that is available. To achieve benefits early, the implementation strategy must first catalogue the cadastral data that is available today and then identify an expedient way of consolidating this data for use by all stakeholders.

Benefits and constraints  
There are significant benefits from a coordinated approach to maintenance of cadastral data. Without this approach each department would be required to do it alone and incur significant expense at re-developing the same technology and processes.  Having a single view of the cadastral data across government will also promote use among non-government stakeholders and lead to a de-facto standard for spatial data in Manitoba. This consistency will make it easier to supply high quality data to others in a single view and open new revenue opportunities for government.
However, having cadastral data, that includes owners and interest, available for sharing might result in conflicts with the Land Titles policies and with the Freedom of Information and Protection of Privacy Act (FIPPA), and these issues need to be examined in the next phase.  

Recommendations:

6.  Assign responsibility to the Land Information Division of Natural Resources for the continued cadastral mapping information.

7.  Create an inventory of all cadastral data that has been prepared by all organizations – both inside and outside of government.

8.  Identify the most efficient way of acquisition /development, integration and maintenance of GIS mapping of ownership and assessed value for the land parcels developed by the Land Information Division.

It is recognized that the above recommendations will result in additional workload that departments may not be able to handle without added resources. The issue of resourcing and costs should be explored in the next phase.


2. Access 

Rapid access to data is a primary component of the spatial data infrastructure, as well as the main rationale behind the other thrusts within the Manitoba Land Initiative.  More and more Intranet (and Internet) users require access to a wide variety of data on-line. However it is not necessary to access all data that exists in our government (data that will be captured in the proposed metadata catalogue).  Direct on-line access is needed for Core Data -- a fundamental dataset that is critical to the objectives of more than one department.  It is needed by most users, and therefore, needs to be accessible by all and maintained as the common geospatial referencing system. These most common base maps ensure that all government data is in the same coordinate system and map projection and allows the user to overlay the basemap with other data layers accurately. This core data will form a central database.  Conceptually, it will continue to evolve, but at the simplest level it will consist of resources and data sources accessed on-line.  


Table 2.  Core Data

Land Database (warehouse, registry, repository) 

The purpose of the database will be to facilitate coordination and sharing of land data among cooperating departments and agencies. The database will include a searchable metadata catalogue and provide Intranet access to a core data.  

This sharing will potentially simplify geographic data integration within MB government, encouraging business cooperation, as well as reduce ongoing costs of exporting, copying, loading, and updating of data.  For this purpose all releasable
 land data need to be treated as a corporate asset with free exchanges between government departments.  In certain instances some cost recovery mechanisms should be established having in mind the cost of developing or purchasing of data, maintaining interfaces, or keeping data current.  

To develop our corporate land data, the group proposes an incremental approach.  When dealing with a web technology, it is not possible to completely envision its final structure.  Therefore, data sharing would start with a web page containing a list of the most common data readily shareable, and departments and agencies will be able to access land data or search our metadata catalogue through the Intranet.  As a next step, this web site could become a central repository for our corporate land related "knowledge" containing: 

· A list of best practices  - to quickly share innovative solutions with other units; 

· A list  of departmental projects - (current, past, future) - providing insight into what has already been done and what may be possible;

· A list of "experts" related to the specific areas; and

· Thematic lines for direct sharing of expertise.

Recommendations:

9. Treat all releasable1 land data as a corporate asset with free exchanges between government departments.

10. Place defined Core Data (see Table 2) in a central database for all government staff to access on-line, which would avoid duplication and ensure that the most current layer is utilized.

11. Create the Land Initiative Intranet web page to provide a single entry point for accessing land data and searching it through a metadata catalogue.  

12. Pilot the proposed concept by providing a link to: (1) core maps from the department of Energy and Mines, and (2) IJC (International Joint Commission) - South WPG metadata catalogue. 
Conceptual Technical Architecture

(to collect, organize, store, and distribute land-related information)

The group proposes a shared, inter-departmental data server, partitioned into areas where each participating department would be a data provider and custodian of its own data and keep it in a format usable by all participating agencies.  Some data will be stored centrally and some will only be available locally.  The determination of what data goes where will be made by departments working with ManWeb and will change over time.  Therefore, a massive database that stores spatial data as vector, attribute, and image data is actually a composite of many databases. 

All participants have a stake in keeping their data current, as they will use the database for everyday access, so each will ensure maintenance and quality control of its own data.  Fast networks or automated replication will provide live, read-only access to all employees for daily business use. They will not be able to modify it, but may send revision requests to its creator for inclusion in the next version.

ManWeb, Manitoba's Internet face, will be responsible for:

· Disk directory organization; 

· Disk space purchase and allocation;

· Managing of online system and network access.

The server's contents and metadata catalogue will be managed also by our data providers.  This data catalogue will provide metacontent information about available data resources to internal clients. They will be able to search the data holdings using a simple web interface to locate the metainformation (who, where, description, purpose, currency). 

Once a seamless and online land information environment is created, access to external clients by adding the browsing and ordering functions for one-stop shopping for spatial data, could be considered as well.  At this point a whole new range of issues regarding pricing, distribution, licenses, copyright requirements and freedom of information, need to be addressed as well.  
A fundamental concept behind this information infrastructure is that it will enable information to be readily accessed and transported from a variety of decentralized databases for diverse applications.  Thus, it will create a supportive environment consisting of databases and communication networks that will enable spatial information to be more easily located and used. It will permits the controlled electronic exchange of land related information, regardless of location, technology, and managing organization.  

3.  Standards

(question of interoperability)

Data Standards

Given the high degree of inter-connectedness and synchronization required to make shared GIS implementation work, it is critical that standards, guidelines, and procedures be adopted for all aspects of sharing at the business and technical levels. Without solid, workable standards data sharing will result in low quality results.  

Technology Standards

As already pointed out technological barriers are not an issue - more than 80% of hardware and software are standardized (ESRI, Oracle). Business needs and sunk investments will require that the proposed strategy acknowledge the need to work in a multi vendor environment.  As well, one of our proposed principles is that data sharing processes cannot impact existing processes and projects, but rather build upon them by using the existing processes and projects. 


Recommendation:

13. Form technical subgroups to develop standards, guidelines, and procedures to deal with topics: metadata, PINs, technical architecture and database.
4.  Partners

Provincial departments

The Manitoba Land Initiative strategy applies to all provincial government departments and agencies involved in management of land related information. 

However, it is important to point out that while all participants recognize the long term benefits to be derived from a GIS, each party is at a different point on the GIS implementation life cycle. Some are GIS veterans with years of experience. Others are new to the GIS scene and while enthusiastic about benefits, have different abilities to jump in immediately. The GIS strategy must acknowledge these differing positions and permit all parties to participate at their own speed within realistic timeframes
.

With respect to management of this initiative, a central group with representation from each department and agency involved in MLI, needs to be permanently formed to be responsible for MLI's implementation, and its continued management. 

Recommendations:

14. Require participation of all provincial government departments and agencies involved in management of land related information.  
15. Maintain the Land Initiative Working Group with representation from participating departments to manage the Manitoba Land Initiative.  

16. Take into account the differing needs and life cycles of data within all departments when developing implementation strategy for land activities across government.

Others

While Manitoba Hydro, municipal and federal governments, private sector and academia participants are considered out of scope for this review, they are important participants in developing a provincial-wide land information initiative.  Furthermore, on a federal level, a great amount of work has been done by GeoConnections on developing the Canadian Geospatial Data Infrastructure (CGDI), that will coordinate and make Canada's geospatial data bases accessible on the Internet.  As GeoConnections are interested in creating seamless land information environment across Canada, it would be beneficial to establish certain level of partnerships and explore possibilities for federal contribution in funding of this initiative.  


Recommendations:

17. Facilitate a partnership with Manitoba Hydro, and explore alliance with municipal government and with the federal government.  This should include funding mechanisms that could minimize the cost of developing a seamless corporate-wide land environment.  
18. Continue to monitor international developments, participate in federal-provincial symposia, and share experiences with the other jurisdictions.
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� It is important that departments have control over what and how their data is shared taking into account privacy concerns and how the data will be used.


� This issue has already surfaced during the preparation of this report. For example, Natural Resources has already expended significant effort at investigating and implementation standards for meta data and PIN processes. The concern is others must be brought into the group to ensure the processes will work and have value for their needs as well.
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