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Presenter Notes
Presentation Notes
Good morning, my name is François Soulard, I am NCA consultant, and I am speaking to you today from Canada. Thank you for inviting me to speak to you today. 

I will start with a conclusion; it seems to me that in Canada, the cadastral system does not play a central, pivotal role in managing land ownership, resource allocation, or environmental stewardship at the national scale. However, in some parts and jurisdictions of the country, cadastral systems do provide essential data on land boundaries, sizes, and uses, playing important role for land administration in these areas. But also, as we will see, there are complimentary alternatives being developed. 
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1. General context of natural resources and 
urbanization in Canada

2. The importance of ecosystem services and assets
3. Review common approaches to value them
4. Provide examples of implementation by 

municipalities
5. Propose a way forward to systematize the 

management of cadastral-type information. 
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Presentation Notes
During the next 15 minutes or so, i will do the following. 

 I will  first present to you the General context of natural resources and urbanization in Canada; Then   talk about importance of including in the measures of natural resources, the living environment, as embodied in ecosystem services and assets;  Thirdly I will briefly review common approaches and techniques to assign monetary and but also non-monetary values them;  and then provide a few examples of implementation of these concepts by forward-thinking municipalities;  Finally, I will propose a way forward to systematize the management of cadastral-type from the environmental accounting perspective. 





• Canada’s natural resource wealth and urban planning context:
• 加拿大的自然资源财富和城市规划背景:

• Canada’s economy is dependent on its national resource wealth. 
加拿大的经济依赖于国家资源财富

• Canada’s cities and towns tend to sprawl and remain low-density. 
加拿大的城镇趋于无序扩张，但密度较低

• Integrating cadastral data with natural asset valuation is necessary for 
sustainable urban planning

• 将地籍数据与自然资产评估相结合是可持续城市规划的必要条件
• Arguably, this is a role for the environmental-economic accounting 
• 可以说，这是环境经济核算的作用: 

• Land accounts are a gateway to spatial planning
• 土地核算是空间规划的入口。
• Ecosystem accounts, being spatially explicit, are required to track 

ecological assets
• 生态系统账户若想要追踪生态资产，那它必须具有空间明确性。

Introduction 导言

https://www150.statcan.gc.ca/n1/daily-quotidien/240924/dq240924a-eng.htm 
https://www150 statcan gc ca/n1/pub/16-201-x/2016000/fig/fig2 1-eng htm 
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- Canada is a country that is largely dependent on natural resources, with important subsoil minerals and energy stocks. But Canada is also dependent on its agricultural land, forests, wetlands, etc. We have some economic measures of the former, but fewer of the latter. (, Describe)
- And  urbanization has been impacting our environmental resilience as we continue to lose agricultural land, wetlands, forest, etc, which all have significant ecological functions, event though not frequently measured. For example, our metropolitan areas grew by 157% between 1971 and 2011, but the population only grew by 55%, indicating urban sprawl. (more recently, between 2010 and 2020, area grew by 26% and population grew by 14%. )

 To understand the relationship between the two I agree that it important to integrate cadastral-type information with natural asset valuation if our goal is to plan for resilience and sustainability. 
 I argue here that this is a role for environmental-economic accounting. And especially, for ecosystem accounting, which is spatially explicit. 
Some jurisdictions maintain cadasters, but it is not a tool that is uniformly implemented across the country. Therefore, it has limited use national policy making and planning. There is a role for a country’s national statistical system in providing information useful for sustainability planning. 




https://www150.statcan.gc.ca/n1/daily-quotidien/240924/dq240924a-eng.htm
https://www150.statcan.gc.ca/n1/pub/16-201-x/2016000/fig/fig2.1-eng.htm


The development of environmental-economic accounts and the mapping of ecosystem 
assets may offer municipalities a tool for spatial mapping and valuing natural assets.

编制环境经济账户和绘制生态系统资产图作为市政当局用于绘制自然资产的空间图并
对其进行估值的工具。

Role of ecosystem accounting in spatial planning
空间规划在整合自然资产方面的作用

• Ecosystem accounting provides a structured framework 
for incorporating ecological data into spatial planning. 

• 生态系统核算为将生态数据纳入空间规划提供了一
个结构化框架。

• By quantifying both the monetary and non-monetary 
value of natural assets, ecosystem accounting can help 
planners balance economic development with 
environmental conservation. 

• 通过量化自然资产的货币和非货币价值，生态系统
核算可帮助规划者平衡经济发展与环境保护。

https://seea.un.org/ecosystem-accounting 
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What is the role of environmental-economic accounting in spatial planning?

It is to link measures of environment factors with economic activities and values, to understand the relationship between both. The development of environmental-economic accounts and the mapping of ecosystem assets offers municipalities a tool for spatially mapping and valuing natural assets.

 Ecosystem accounting provides a structured framework for incorporating environmental data such as ecosystem services and natural asset extent and condition, into spatial planning. Doing this in physical measures is useful. 
 But better yet, assigning monetary values to goods and services helps them appear in the balance when planners and economists conduct benefit-cost analysis. With no monetary values assign to them, then in fact appear as a value of 0 on the balance sheet.  

This allows urban planners and decision-makers to evaluate the impact of land-use changes on natural resources, ensuring that ecosystems are protected and sustainably managed.




https://seea.un.org/ecosystem-accounting


Role of land and ecosystem accounting in spatial 
planning 土地和生态系统核算在空间规划中的作用

https://www150.statcan.gc.ca/n1/pub/16-201-x/16-201-x2021001-eng.htm https://www150.statcan.gc.ca/n1/en/catalogue/16-510-X2023001 
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So, how does this manifest  itself in sustainable, resilient planning? 

Canada, like China, is a large country with a complex environment. Tracking the extent and condition of ecosystems over time is crucial for managing our biotic resources. But it is difficult to do at large scale, and especially since accounting requires that we produce statistically significant time series. Cadastral information generally cannot meet this requirement. 
 Take the example of urban ecosystems. Only relying on administrative boundaries is insufficient. Having legal, cadastral-type information is useful, but may not be fully representative of the change in land cover, and by extension, in ecosystem type and condition. The official boundary of a municipality, shown here in yellow, is often not representative of the of the land cover and land use, the actual built-up footprint, shown in orange.


https://www150.statcan.gc.ca/n1/pub/16-201-x/16-201-x2021001-eng.htm
https://www150.statcan.gc.ca/n1/en/catalogue/16-510-X2023001


https://www150.statcan.gc.ca/n1/pub/16-201-x/16-201-x2016000-eng.htm 

Role of land and ecosystem accounting in spatial 
planning 土地和生态系统核算在空间规划中的作用

Presenter Notes
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Let’s look at the example of Canada largest metropolitan area, Toronto. Mapping the growth of our urban built-up areas over time informs us of the loss of land cover. But that in itself is, of course, not sufficient to understand resilience. 

 This data needs to be linked to information about its impact on specific ecological assets, in physical terms for starters, but ideally also as monetary values resulting from the loss of ecosystem services. This information helps us understand the true impact this spatial transformation has on the resilience of urban areas. 

 And, by the way, we see here an example of a so-called “accounting table”, which summarizes the change over time of the phenomena that we are measuring. 

In this case, we have no monetary value to present. It would be easy to put a value on the losses in revenues from the decreased agricultural activity, but much less easy to give a value for the loss of other, less tangible services such flood attenuation, soil erosion prevention, carbon sequestration and retention, water purification, pollination, and habitat, to name a few. To understand the trade-offs, we need to understand the value of the services provided by our natural assets. So, how can we put a value on these changes? 

https://www150.statcan.gc.ca/n1/pub/16-201-x/16-201-x2016000-eng.htm


Monetary Valuation Approaches 货币估值方法: 
1. Market Pricing: Uses existing market prices to value assets 

and services that are bought and sold.
市场定价：利用现有市场价格对买卖的资产和服务进行
估值

2. Cost-Based Methods: Includes replacement cost, mitigation 
cost, and damage cost avoided methods.
基于成本的方法：包括重置成本法、减轻损失成本法和
避免损失成本法。

3. Revealed Preference Methods: Such as hedonic pricing and 
travel cost method, which infer values based on people's 
behavior
揭示偏好法：如特征价格法和旅行成本法，根据人们的
行为推断价值

4. Stated Preference Methods: Includes contingent valuation 
and choice modeling, which use surveys to ask people their 
willingness to pay for specific ecosystem services.
陈述偏好法：包括或有估值和选择建模，这种估值方法
利用调查询问人们为特定生态系统服务付费的意愿。

Natural Resource Valuation 自然资源评估
Non-Monetary Valuation 非货币估
值:

1. Qualitative Assessments: Involves 
stakeholder consultations, expert judgment, 
and participatory approaches.
定性评估：涉及利益相关者咨询、专家判
断和参与式方法。

2. Quantitative Indicators: Uses biophysical 
indicators like biodiversity indices, water 
quality measures, and habitat condition 
assessments.
定量指标：使用生物物理指标，如生物多
样性指数、水质测量和栖息地状况评估。

3. Multi-Criteria Analysis: Combines various 
criteria, both qualitative and quantitative, to 
assess ecosystem services.
多重标准分析：结合各种定性和定量标准
来评估生态系统服务。

https://seea.un.org/content/monetary-valuation-ecosystem-services-and-assets-ecosystem-accounting 
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There are some best practices to do this. First and foremost is market pricing. 

 But where markets do not exist, and that’s true for the majority of ecosystem assets and services, there are other ways to place monetary values on them. However, arguably, none of them are as straightforward as the exchange values, or market prices. (by the way the information shown here is taken from a UN document on approaches to monetary valuation of ecosystem services, they are described in detail in the document linked below)

 But it is also possible to put non-monetary values on non-marketed natural resources. This information provides crucial background information to planners.  The slide refers to the approaches; Qualitative Assessments, Quantitative Indicators, and Multi-Criteria Analysis. I wont spend time on this but I can come back to them later. 

So, how does this relate specifically to supporting planners in need of information on the natural assets to help planning for resilience?
__________

2. The damage cost avoided method uses either the value of property protected, or the cost of actions taken to avoid damages, as a measure of the benefits provided by an ecosystem.
3. Hedonic pricing identifies the internal and external factors and characteristics that affect an item’s price in the market. Hedonic pricing is most often seen in the housing market, since real estate prices are determined by the characteristics of the property itself as well as the neighborhood or environment within which it exists. Hedonic pricing captures a consumer’s willingness to pay for what they perceive are environmental differences that add or detract from the intrinsic value of an asset or property.


https://seea.un.org/content/monetary-valuation-ecosystem-services-and-assets-ecosystem-accounting


Natural resource valuation applied to municipal planning in 
Canada 将自然资源估值应用于加拿大市政规划

• Municipal Natural Asset Initiative (MNAI)
• Supports municipalities in incorporating natural 

assets into asset management frameworks.
• Focuses on valuing natural assets like forests, 

wetlands, and rivers for their role 
in infrastructure services, such as stormwater 
management and flood mitigation.

• Helps local governments recognize the financial 
value of ecosystem services, promoting 
sustainable urban planning.

• CSA Standard W218:23 for Natural Asset 
Inventories:

• Aims to establish a national standard for 
cataloging natural assets in urban planning.

• Facilitates the inventory and valuation of 
natural assets by standardizing methodologies.

• Supports integration with municipal 
infrastructure planning, enhancing the 
understanding of natural assets' contributions to 
economic resilience and environmental health.

https://naturalassetsinitiative.ca/wp-content/uploads/2023/11/MNAI-What_are-Municipal_NA-jun2019.pdf https://www.csagroup.org/news/csa-group-publishes-national-standard-for-natural-asset-inventories/ 

• 市政自然资产倡议（MNAI）
• 支持市政当局将自然资产纳入资产管理框架。
• 重点评估林地、湿地和河流等自然资产在基础设

施服务（如雨水管理和洪水缓解）中的作用。
• 帮助地方政府认识到生态系统服务的经济价值，

促进可持续城市规划。

• 加拿大标准协会（ CSA ）自然资产清单标准 
W218:23：

• 旨在为城市规划中的自然资产编目制定国家标准。
• 通过标准化方法促进自然资产的清查和估值。
• 支持与市政基础设施规划相结合，提高人们对自然

资产对经济韧性和环境健康所作贡献的认识。

Presenter Notes
Presentation Notes
The answer is in the efforts made by some municipalities to face the challenges of measuring and valuing non-marketed services and assets. To be resilient, the planning strategies need to be directly tied to natural capital values, as well as to municipal cadastral data, which most municipalities have. Some municipalities are making progress. 

 In Canada, there is something called the “The Municipal Natural Assets Initiative (MNAI)”. This iniative has been instrumental in promoting these advancements across various municipalities, providing guidelines and support for creating natural asset inventories that align with a new standard, published last year by the Canadian Standards Association, or CSA. 

 This standard outlines a systematic approach for municipalities to identify, categorize, and assess the value of their natural assets. By placing natural assets on the balance sheet alongside traditional infrastructure, municipalities can make more informed decisions about resource management and urban development. This standard helps them do that. 

A next step would be to have the financial standard for municipal accounting recognize green infrastructure as capital assets. This is still not the case, but hopefully this will change soon. 

__________

As Canadian cities grapple with the challenges posed by climate change, urban sprawl, and resource depletion, the need for resilient planning has never been more critical. In theory, resilient planning integrates various strategies to enhance urban resilience, to help cities adapt to changing environmental conditions while safeguarding their natural assets. In this context, municipalities are increasingly recognizing the importance of green infrastructure—natural systems that provide essential services such as stormwater management, air quality improvement, and urban cooling.
Challenges remain, however, as cities face pressures from rapid development and population growth. The integration of natural capital considerations into planning processes often requires a cultural shift among decision-makers who must learn to balance short-term economic gains with long-term environmental sustainability. We have a recent example, here in Ontario, where pressures from development, and intimacy with politicians, nearly led to the building of sprawling suburbs in the protected area called “the greenbelt” circumscribing the municipality of Toronto. 


https://naturalassetsinitiative.ca/wp-content/uploads/2023/11/MNAI-What_are-Municipal_NA-jun2019.pdf
https://www.csagroup.org/news/csa-group-publishes-national-standard-for-natural-asset-inventories/


Examples of Municipal Natural Asset Management
市政自然资产管理的范例

• Town of Gibsons, BC 不列颠哥伦比亚省吉布森斯镇
• First municipality in Canada to recognize natural assets in financial planning
• 加拿大首个在财务规划中承认自然资产的城市
• One of Gibsons’ most important natural assets is the Gibsons Aquifer
• 吉布森斯最重要的自然资产之一是吉布森斯的含水层

• Nanaimo, BC 不列颠哥伦比亚省纳奈莫
• Nanaimo uses the Corporate Asset Management System to map, track, and manage 

the city’s assets, including natural assets.
• 纳奈莫市使用企业资产管理系统来绘制、跟踪和管理城市资产，包括自然资产。
• Ex.: Buttertubs Marsh Conservation Area (BMCA), which has been valued for its role in 

stormwater management and other ecosystem services.
• 例如：Buttertubs 沼泽保护区 (BMCA)，该保护区因其在雨水管理和其他生态

系统服务方面的作用而受到重视。

Presenter Notes
Presentation Notes
Here are a few examples of municipal initiatives that have successfully integrated natural assets into financial and urban planning. 
 Town of Gibson is the first municipality in Canada to officially recognize its natural assets as critical infrastructure within its financial planning framework. By incorporating natural features such as aquifers and forests into its asset management strategy, Gibsons has effectively highlighted the importance of these ecosystems in providing essential services, such as clean water and flood regulation. This recognition not only helps to protect these vital resources but also allows the municipality to avoid the substantial costs associated with replacing natural systems with engineered alternatives, such as water treatment facilities.
 The City of Nanaimo has adopted innovative planning measures that emphasize the role of natural ecosystems in urban resilience, integrating environmental considerations into its land-use planning processes. 
 Saskatoon has implemented a comprehensive Green Infrastructure Strategy that prioritizes the preservation and enhancement of natural features within the urban landscape. It has developed a comprehensive natural asset inventory that quantified the value of its ecosystems, including wetlands and urban green spaces. This pilot project revealed that the ecosystem services provided by these natural assets could be valued at approximately $48.2 million per year. The insights gained from this valuation have informed Saskatoon's Corporate Asset Management Plan and Green Infrastructure Strategy.
The importance of assessing ecological values makes no doubt. But how can we systematically measure those values in such a way that it allows for spatial and temporal tracking? 




Examples of Municipal Natural Asset Management
市政自然资产管理的范例

• Saskatoon, MB 萨斯卡通
• Saskatoon has developed a Natural Asset Management Framework to guide its efforts 

in managing natural assets
• 萨斯卡通制定了自然资产管理框架，并用该框架指导其管理自然资产的工作
• Ecosystem services are valued at $48.2M per year
• 生态系统服务的价值为每年 4820 万美元

Presenter Notes
Presentation Notes
Here are a few examples of municipal initiatives that have successfully integrated natural assets into financial and urban planning. 
 Town of Gibson is the first municipality in Canada to officially recognize its natural assets as critical infrastructure within its financial planning framework. By incorporating natural features such as aquifers and forests into its asset management strategy, Gibsons has effectively highlighted the importance of these ecosystems in providing essential services, such as clean water and flood regulation. This recognition not only helps to protect these vital resources but also allows the municipality to avoid the substantial costs associated with replacing natural systems with engineered alternatives, such as water treatment facilities.
 The City of Nanaimo has adopted innovative planning measures that emphasize the role of natural ecosystems in urban resilience, integrating environmental considerations into its land-use planning processes. 
 Saskatoon has implemented a comprehensive Green Infrastructure Strategy that prioritizes the preservation and enhancement of natural features within the urban landscape. It has developed a comprehensive natural asset inventory that quantified the value of its ecosystems, including wetlands and urban green spaces. This pilot project revealed that the ecosystem services provided by these natural assets could be valued at approximately $48.2 million per year. The insights gained from this valuation have informed Saskatoon's Corporate Asset Management Plan and Green Infrastructure Strategy.
The importance of assessing ecological values makes no doubt. But how can we systematically measure those values in such a way that it allows for spatial and temporal tracking? 




From the municipal to the national: A statistical 
accounting approach 从城市到国家：统计核算方法

https://seea.un.org/ecosystem-accounting 

• There is a need to link this local spatial information to national 
economic statistics

• 将这些地方空间信息与国家经济统计数据联系起来是必要
的

• The process do to so is now an international statistical 
standard: The SEEA-EA

• 这个过程现已成为一项国际统计标准：环境经济核算体系-
生态系统核算（SEEA-EA）

• At the core of the SEEA-EA, the Basic Spatial Unit (BSU) SEEA-
EA 的核心是基本空间单元 (BSU)
• A BSU is a small, defined spatial area used in a GIS, that 

represents a specific type of land cover or ecosystem type
• BSU 是地理信息系统中使用的一小块确定的空间区域，代表

特定类型的土地覆被或生态系统类型
• Allows to track ecosystem assets, and support the 

modelling of ecosystem services 
• 可追踪生态系统资产，支持生态系统服务建模 

Presenter Notes
Presentation Notes
 So far, I have made the case that there is a need to link these local spatial information to national economic statistics. Luckily, there exists a framework to do this. 

 And that framework is now an international statistical standard: The SEEA-Ecosystem Accounting. The SEEA-EA provides a consistent way to integrate ecological data into economic and decision-making processes. It helps countries assess the condition of their ecosystems and the flow of services they provide, linking these insights directly to economic activities.

 At the core of the SEEA-EA spatial representation and measurement, is the Basic Spatial Unit (BSU). The BSU is a small, defined spatial area used in a GIS, that represents a specific type of land cover or ecosystem type. It allows to track ecosystem assets, and support the modelling of ecosystem services . As such, it is a fundamental building block, allowing ecosystems to be mapped consistently over time and space. This makes it possible to aggregate detailed ecological information while maintaining the spatial accuracy necessary for effective monitoring.

Why do this: 
BSUs help harmonize spatial data for ecosystem accounting by aligning and integrating spatial information across various scales and projections, making it easier to account for natural assets.
Supports the tracking of ecological characteristics like carbon, water, and nutrients over time, facilitating changes in accounting as ecosystem assets evolve

Some countries are implementing this concept, including Canada. 


https://seea.un.org/ecosystem-accounting


Statistics Canada is creating a Register of Ecosystem Assets (REA)
加拿大统计局正在创建生态系统资产登记册 (REA)

1. Support the integration of multiple variables for the same Basic Spatial Units.
 支持整合同一基本空间单元的多个变量。
2. Allow the aggregation by standard and non-standard geographies at a range of 

scales
 允许在一系列范围内按标准和非标准地域进行汇总
3. Provide authoritative delineation of ecosystem assets for the purpose of 

compiling ecosystem accounts
 为编制生态系统账户提供权威的生态系统资产划界

12

Reference :Jonathan Whiteley, François Soulard, 2022, “A Register of Ecosystem Assets for Canada”, Statistics Canada, paper presented to the 28th meeting of the London Group on Environmental Accounting, 
https://seea.un.org/events/london-group-environmental-accounting-28th-meeting

Case Study: A National Register of Ecosystem Assets
案例研究：国家生态系统资产登记册  

Presenter Notes
Presentation Notes
Statistics Canada is creating such a system. It is called the « Register of Ecosystem Assets ».

The Register of Ecosystem Assets is a key part of Canada’s Census of Environment, serving as a standardized system for organizing and integrating spatial data on ecosystems across the country. Its purpose is to provide a unified framework for recording variables like land cover, ecosystem condition, and services within Basic Spatial Units (BSUs), enabling a comprehensive view of ecosystems and human activities. The Register will support analysis at multiple geographic levels—from national to local—and align ecosystem data with administrative and natural boundaries. 

 The REA includes the following core features:
A standard spatially-referenced grid covering all of Canada (incl. marine areas)
Each grid cell linked to standard geographical units used for dissemination by the NSO
Each grid cell is assigned to an ecosystem type, according to a standard classification




• The REA should have the following core elements REA应包括以下核心要素:
1. A standard spatially-referenced grid covering all of Canada (incl. marine areas)
 覆盖加拿大全境（包括海洋区域）的标准空间参照网格
2. Each grid cell linked to standard geographical units used for dissemination by the NSO
 每个网格单元都与NSO发布的的标准地理单元相关联
3. Each grid cell is assigned to an ecosystem type, according to a standard classification.

 根据标准分类法，每个网格单元都被归入一种生态系统类型

13

Reference :Jonathan Whiteley, François Soulard, 2022, “A Register of Ecosystem Assets for Canada”, Statistics Canada, paper presented to the 28th meeting of the London Group on Environmental Accounting, 
https://seea.un.org/events/london-group-environmental-accounting-28th-meeting

Case Study: A National Register of Ecosystem Assets
案例研究：国家生态系统资产登记册  

Presenter Notes
Presentation Notes
Statistics Canada is creating such a system. It is called the « Register of Ecosystem Assets ».

The Register of Ecosystem Assets is a key part of Canada’s Census of Environment, serving as a standardized system for organizing and integrating spatial data on ecosystems across the country. Its purpose is to provide a unified framework for recording variables like land cover, ecosystem condition, and services within Basic Spatial Units (BSUs), enabling a comprehensive view of ecosystems and human activities. The Register will support analysis at multiple geographic levels—from national to local—and align ecosystem data with administrative and natural boundaries. 

 The REA includes the following core features:
A standard spatially-referenced grid covering all of Canada (incl. marine areas)
Each grid cell linked to standard geographical units used for dissemination by the NSO
Each grid cell is assigned to an ecosystem type, according to a standard classification




Cell = Basic Spatial Unit (BSU) 

单元 = 基本空间单元 (BSU)

1. Basic attributes 基本属性:
• Unique ID 唯一 ID
• Position (e.g., centroid) 位置（如中心点）
• Dimensions (size) 尺寸（大小）

2. Geography IDs (lowest level in hierarchies)
 地理标识（层次结构中的最低一级）

• Standard Census of population geographies 
 标准人口地理普查
• Ecological land classification(s) 生态用地分类
• Drainage area classification(s) 排水区分类
• Marine bioregions (TBD) 海洋生物区（待定）
• Others. 其他

3. Ecosystem Type 生态系统类型

t

t-1
t-2

Time 时间

Space 空间

Case Study: A National Register of Ecosystem Assets 
Reference :Jonathan Whiteley, François Soulard, 2022, “A Register of Ecosystem Assets for Canada”, Statistics Canada, paper presented to the 28th meeting of the London Group on Environmental Accounting, 
https://seea.un.org/events/london-group-environmental-accounting-28th-meeting

Presenter Notes
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I would like to acknowledge that this slide was created by a former colleague of mine, for a presentation I gave to the London Group on Environmental accounting. 

:  The grid system at the core of the Register of Ecosystem Assets organizes Canada’s ecosystems data into Basic Spatial Units (BSUs), 
 with each unit uniquely identified and linked to various geographic classifications, such as Census geographies, ecological land classifications, and drainage areas. These BSUs have standardized dimensions and are positioned by their centroids, allowing for consistent tracking of spatial and temporal changes. Each BSU is also assigned an Ecosystem Type, ensuring that Canada’s diverse ecosystems—forests, wetlands, grasslands, etc.—are classified uniformly. This system enables flexible data integration and supports informed decision-making across urban planning, resource management, and environmental policy. 

Once developed, this system will form the data core of the Census of Environment and support municipalities in their efforts to integrate features of the ecological infrastructure in their resilience planning. 



Conclusion 结论
• Challenges with Cadastral Systems in Canada 加拿大地籍系统面临的挑战

• Cadasters in Canada are limited and fragmented, especially in terms of their coverage of natural 
resources and ecosystems.

• 加拿大的土地清册有限且分散，尤其是在自然资源和生态系统的方面。
• This restricts their use in comprehensive natural resource valuation and management, particularly within 

urban areas.
• 这限制了它们在自然资源综合评估和管理中的应用，尤其是在城市地区

• Challenges with the Register of Ecosystem Assets 生态系统资产登记册面临的挑战
• Tracking ecological data over the entirety of Canada is challenging
• 跟踪整个加拿大的生态数据具有挑战性
• Producing time series of changes in assets is an added difficulty
• 制作资产变化的时间序列使得难度加大。

• Valuation Issues 估值问题
• Difficulty in quantifying intangible ecosystem services and therefore assets
• 难以量化无形生态系统服务，因此难以量化其资产。

Presenter Notes
Presentation Notes
It is not fully clear to me to what extent cadasters can currently be of use for the spatial planning considering natural resource management amongst the thousands of jurisdictions in Canada.  What is clear, though, is that.. 

 There remains Challenges with Cadastral Systems in Canada. Cadasters in Canada are limited and fragmented, especially in terms of their coverage of natural resources and ecosystems. 

 Also, there are many Challenges with the Register of Ecosystem Assets. Tracking ecological data over the entirety of Canada is challenging. Producing time series of change in assets is an added difficulty. Identifying the proper grid system is also challenging. But progress is being made. 

 Finally, quantifying the value of ecosystem services presents its own set of challenges. Many ecosystem services are difficult to value. This issue leads to the underestimation of the benefits provided by naturel, resulting in inadequate prioritization in planning processes. 

This presentation highlighted some of the challenges Canada faces due to the absence of a cohesive national cadaster system, in particular for urban resilient planning. It emphasized that integrating fragmented cadastral data with ecological asset mapping is crucial to supportg sustainable urban development, to enable municipalities to better manage natural resources and strengthen community resilience.
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