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‘Agenda’: Today’s Journey

1) Introduction 

2) Laying the Foundation:

i) Climate change projections 

ii) Shared language (definitions)

3) Natural Assets - Basically

4) Community Resilience



Introduction: The 
Challenge

The changing climate is, by far, the biggest 
existential challenge that the human race 
has had to face.  And we need to look at 
ALL potential options in our collective 
efforts to begin to address the challenge, 
including bravely examining and boldly 
revising the human concept of value and 
how we protect / manage these values.



Where we 
are….currently



Where We Are Currently
Natural assets (ecosystem services) are not 

generally recognized as valued assets – they are 

largely undervalued and negatively impacted by the 

very specie that relies upon the services provided.

The changing climate has introduced significant 

challenges to humans – requiring that we, as 

humans, step back, rethink BAU, and collectively 

reconfigure in order to enable our continued 

existence.  



#2 Laying the Foundation

i) Climate change projections 

ii) Shared language (definitions)



Metro Vancouver Climate Change Projections: 2020s, 2050s and 2080s
The 2020s projections indicate 
that there will be the following:

 increase in annual 
temperature (+1oC)

 overall annual increase in 
level of precipitation (+4%)

 fluctuations in the seasonal 
precipitation norms

 substantial decrease in 
annual snowfall

 substantial increase in 
number of frost-free days 
(+13 days)

The 2050s projections indicate 
that there will be the following:

 increase in annual 
temperature (+1.7oC)

 overall annual increase in 
level of precipitation (+7%)

 fluctuations in the seasonal 
precipitation norms

 significant decrease in 
annual snowfall

 significant increase in 
number of frost-free days 
(+22 days)

The 2080s projections indicate 
that there will be the following:

 increase in annual 
temperature (+2.7oC)

 overall annual increase in 
level of precipitation (+8%)

 fluctuations in the seasonal 
precipitation norms

 significant decrease in 
annual snowfall

 significant increase in 
number of frost-free days 
(+33 days)



The Metro Vancouver Region 
can expect changes …. 
generally as follows: 

 warmer temperatures

 decrease in snowpack

 longer dry spells in summer months 

 more precipitation in fall, winter, and 
spring

 more intense extreme events



What climate change looks like in the 
coming years?
• Reduced winter snow pack + earlier snowmelt = reduced summer water supply
• Reduced summer soil moisture = increased forest fire risk + decrease in crop 

yields
• Increased flood risks in spring = increased flooding associated with storm events
• Increased stress on animal and plant species, and shifts in geographical range of 

vegetation 
• Increased river temperatures = stress on fish and other aquatic animals 
• Increase in frequency and/or intensity weather events (i.e. heavy precipitation, 

drought, flooding, landslides)



Shared Language



Shared Language: 
Specific Terms

 Resilience (community)
 Natural Assets 
 Hazards
 Impact
 Risk
 Vulnerability
 Sustainability



Resilience: IPCC 2014 Summary Report

“The capacity of social, economic, and environmental systems to cope with a hazardous 

event or trend or disturbance, responding or reorganizing in ways that maintain their 

essential function, identity, and structure, while also maintaining the capacity for 

adaptation, learning, and transformation” …

The ‘definition links resilience with the capacity to adapt, where adaptive capacity refers 

to the resilience that reflects learning, flexibility to experiment and adopt novel 

solutions, and the development of a generalized response to broad classes of 

challenges’  OKAY ….so for community resilience …..



What is Community Resilience?

Community resilience is the 
sustained ability of a 
community to utilize available 
resources to respond to, 
withstand, and recover from
adverse situations while 
continuing to deliver 
important community 
services.



Shared Language

Community assets are the people, 
structures, facilities, and systems (including 
natural) that have value to the community.

Hazards are natural processes, such as 
hurricanes, floods and earthquakes. They 
are a source of harm or difficulty - created 
by a meteorological, environmental, or 
geological event. 



Shared Language

Impact is the consequences or effects of a hazard 
on the community and its assets.

Risk is the potential for damage, loss, or other 
impacts created by the interaction of natural 
hazards with community assets.

Vulnerability are the characteristics of community 
assets that make them susceptible to damage from 
a given hazard.



Shared Language 
With the changing climate, natural hazards may 
increase in frequency, duration and level of impact. 
The exposure of people, property and other 
community assets (systems) to natural hazards can 
result in disasters, depending on the impacts.

The type and severity of impacts are based on the 
extent of the hazard and the vulnerability of the 
community’s assets, as well as the community’s 
ability to mitigate, prepare for, respond to, and 
recover from events; a community’s level of 
resiliency.



Shared 
Language

Sustainability - In 1987, the United 
Nations Brundtland Commission defined 
sustainability as “meeting the needs of 
the present without compromising the 
ability of future generations to meet 
their own needs.” 

Further to the above is the Indigenous 
concept of sustainability by way of the 7 
generations principle - every decision 
should result in sustainable relationships 
for seven generations. 







Asset Management Planning 
Process

Step 1:    Initiate the process / project 
Step 2:    Articulate and assess the baseline (incl. 

trends and projections) 

Step 3:    Identify and prioritize hazards, risks, 
vulnerabilities and opportunities

Step 4:    Develop and prioritize resilience strategies
Step 5:    Finalize and share the plan

Step 6:    Implement the plan
Step 7:    Monitor, evaluate and adjust (ongoing/ 

living plan)



Asset Mgmt and Community Resilience 
[Sustainability]

Building resilient 
communities, with 
sustainable services, is the 
ultimate goal of asset 
management; at the centre 
of any asset management 
action, decision, policy or 
program.



The Community Resiliency [Sustainability] is 
a Significant Challenge

Aging 
Infrastructure

Urban Growth
Changing Climate



2011: $1.7B
2013: $3.2B
2016: $4.9B
2017: $7.3B

2018: $1.9B
2019: $1.9B

Insurance Bureau of Canada – Sustainable?



#3 Natural 
Asset 
Management -
Basically

‘Natural assets refer to the stock of natural resources or 
ecosystems that is relied upon, managed, or could be managed 
by a municipality, regional district, or other form of … 
government for the sustainable provision of one or more 
municipal services.’
O’Neill, Sara Jane. Results from the First National Cohort: Decision-Maker Summary. Municipal Natural Asset Initiative, July 26, 
2018; the Municipal Natural Assets Initiative (MNAI), www.mnai.ca.



“Green infrastructure” is a broad category that includes natural assets and designed 
and engineered elements that have been created to mimic natural functions and 
processes in the service of human interests, as depicted in the diagram. 



Natural Assets
Natural assets provide value, 
support community resilience 
and require effective and 
efficient management in line 
with other assets for which 
the community is responsible.  
There is growing evidence 
that natural assets provide, or 
could be restored to provide, 
services just like engineered 
assets, often at lower costs.



Ecosystem 
Services 
(Natural Assets)
Forests and vegetation store 
carbon we release into the 
atmosphere, acting as a buffer 
against the effects of climate 
change.

Wetlands slowly absorb water and 
buffer the effects of flooding from 
severe weather events. They store 
water and their trees and 
vegetation act as barriers for 
storms and slow the rush of water. 



Natural Assets
There are many varying definitions of natural 
capital [assets], but all revolve around the 
main theme of the stock of renewable and 
non-renewable natural resources that 
includes land, water, atmosphere, minerals, 
plant and animal species, and all living things. 
For example,

“Natural Capital can be defined as the world’s 
stocks of natural assets which include geology, 
soil, air, water and all living things.”

~World Forum on Natural Capital



Key benefits to using natural assets is that often they serve several functions such as both 
flood and drought reduction and have a variety of additional ecological and societal 
benefits, whereas traditional grey infrastructure is generally designed to meet a limited set 
of purposes or one purpose. 

Services Provided Natural Asset Grey Infrastructure

Natural Assets



Asset Mgmt Plan
Communities can integrate natural assets with 
asset management and financial processes using 
the same systems as for all other assets. To that 
end, communities can formally account for 
natural assets in the asset register, thus enabling 
greater awareness of the services provided by 
these natural assets, in addition to ensuring the 
ongoing integrity and wellbeing through proper 
management of these assets to continue to serve 
the community.



Highlights: Natural Assets
 Natural assets can reduce service delivery costs: managing areas such as aquifers, 

forests, and wetlands reduces service delivery costs and improves engineered assets 
efficiency.

 Natural assets can have a perpetual life span: engineered assets must be replaced 
after their lifespan ends. Some natural assets, on the other hand, can provide services 
in perpetuity when properly managed. They can become more valuable over time 
with effective monitoring, maintenance and restoration.

 Natural assets are carbon neutral or carbon positive (i.e. carbon sequestration).

 Natural assets support climate change adaptation: some natural assets are resilient 
and can meet increased service delivery requirements under predicted climate change 
scenarios, meaning that their value can grow over time.



The Challenge: 
Incorporating 
Natural Assets 

The question is how; how do we identify, valuate, incorporate into business as 
usual, and manage for natural assets? 

• How do you place a monetary value on an inherent value? Or do you?
• If not a monetary value - that is able to span most knowledge levels and 

therefore communicate ‘value’ in most languages ($) - how do we value 
natural assets?

• And how are these values impacted by the changing climate? 



Valuing Natural Assets
Compare the 
service provided 
by the natural 
asset with the 
cost of providing 
that service 
through an 
engineered 
structure = 
comparative 
costing?



Is natural 
capital 

really 
valuable in 

financial 
terms?

Ultimately, nature is priceless but for asset mgmt. we require valuation in 
financial terms: 

• Street trees in California provide $1 billion per year in ecosystem 
services, through atmospheric regulation and flood prevention

• Mexico’s mangrove forests provide an annual $70 billion to the 
economy through storm protection, fisheries support, and ecotourism

• Canadian boreal forest's contribution to global ecosystem services, if 
ecologically intact, has an estimated value of US$3.7 trillion - US$93.2 
billion of annual services (2.5 greater than the annual value of resource 

extraction)

The total value of the world’s ecosystem services amounted to twice as 
much as global aggregate GDP – as much as $124.8 trillion per year!





Community Resilience

In the long run it is nearly always less challenging 
and less expensive to build resilience into 
planning and design prior to development rather 
than as a response to a major event.

But how do we do this?



Basic Anatomy of an AMP (Asset Mgmt Plan)
1. Introduction

2. What are we trying to achieve? Vision, objectives

3. Where are we now? Current status (assets & practices)

4. What is the gap? Risks and issues

5. How are we going to close the gap? Strategies and actions (including improvement actions 

to do it better next time)

6. What assumptions have we made in writing the AMP? Assumptions and uncertainties

7. How are we going to implement the AMP? Plan execution and monitoring



Steps Towards Effective Municipal Natural Asset Management

Step 1: Develop an asset management policy, bylaw or financial statement 
directing the municipality to consider natural assets. 

Step 2: Identify key natural assets and the services they provide. 

Step 3: Determine the condition of natural assets in your community and do an 
initial valuation

Step 4: Determine which assets are highest priority through a basic risk 
identification analysis.

Step 5: Determine what scenarios you want to understand

Step 6: Start managing your natural assets



Asset Management Planning Process + Steps Towards Effective 
Municipal Natural Asset Management + Climate Projections 

Step 1: Initiate the process / project 

Step 2: Articulate and assess the baseline (incl. climate projections + natural assets) 

Step 3: Identify and prioritize hazards, risks, vulnerabilities and opportunities 

Incorporate here: Steps Towards Effective Municipal Natural Asset Mgmt

Step 4: Develop and prioritize strategies 

Step 5: Finalize and share the plan 

Step 6: Implement the plan 

Step 7: Monitor, evaluate and adjust (ongoing) 

=     COMMUNITY RESILIENCE!



Questions with Resilience In Mind

 Have we incorporated climate projections into all aspects of our work 
including implementation?

 Have we considered natural assets and the ecosystem services provided in 
our projects / actions?

 Have we ensured redundancies for critical services / actions?



Resiliency
 Make resilience part of planning, design and 

development
Building resilience in typically costs much less than incorporating resilience 
later, including protecting natural assets to ensure service delivery.

 Pay attention to local risks and hazards
Adopt a resilience scorecard and rating system that includes all assets 
including natural assets and includes climate projections.

 Calculate potential costs
Incorporate integrated asset management strategies into capital budgets at 
concept stage including the management of all assets (natural assets).

 Identify and protect critical elements
Identify and incorporate all natural assets into all community related 
policies and guidelines in order to protect the ecological function in 
perpetuity.



A Final 
Note

Community preparedness is very much part of community 
resilience. Be sure to incorporate home and neighbourhood 
preparedness into all of your community resiliency efforts.  
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Today’s Journey ……….
Gain a general understanding regarding 
climate change, natural assets, tools for 
incorporating natural assets [asset 
management planning] and their 
ecosystem services in order to support 
and contribute to community resiliency.
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