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Background

Launched in 2012, the Ecosystem Services Research and Innovation Roadmap, a province-wide initiative,
was developed to assess ecosystem services across Alberta, understand how they are affected by
human activities and incorporate this knowledge into market-based instruments for environmental
management. The Roadmap sets the direction for innovation and has formed the basis for subsequent
efforts to develop and implement an ecosystem services approach to resource management in Alberta.

Introduction

On June 8, 2017, as part of the broader dialogue taking place around ecosystem services, and in an
effort to improve land-use decision making processes by connecting wetland function and ecosystem
services, the Alberta Biodiversity Monitoring Institute (ABMI) hosted an “Ecosystem Services and
Wetlands” workshop attended by 38 individuals with broad representation from provincial and
municipal government, conservation organizations, WPACs, researchers (including modeling specialists)
agricultural organizations and municipal associations.

Many of the workshop attendees have contributed to the ecosystem services discussion in varying
degrees over the years, and all participants have been involved, in different capacities, in planning and
management decisions for conservation and restoration of wetlands in the white areas of Alberta. A list
of workshop participants is included in Appendix A.

The forefront of this document provides a concise overview of the workshop, including the introductory
and contextual presentations from Alberta Innovates, ABMI, Alberta NAWMP Partnership, Ducks
Unlimited Canada and Native Plant Solutions, and Alberta Environment and Parks, as well as the key
points from the subsequent facilitated question discussions. For reference, the complete workshop
presentations are provided in the appendices.

Objectives

The workshop presented the opportunity for people from various sectors who are engaged in land-use
planning and decision making, and wetland conservation/restoration work at various levels, and who are
interested in knowing more about and/or advancing the wetlands/ecosystem services correlation, to
meet and discuss the workshop topic face-to-face.

The intent of the workshop was to encourage participants to discuss and gather their feedback on:

e Building a common understanding of existing methods and models that assess ecosystem
services related to wetlands;

e Identifying constraints and opportunities to using an ecosystem services approach to wetland
management; and

e Determining next steps for using ecosystem services assessments in decision making and for
successful implementation of ecosystem services markets.
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Ultimately, the workshop provided a forum for engaged individuals to contribute to a discussion that
will help determine the next steps to developing and supporting a wetland management system in
Alberta using an ecosystem services approach.

Prospective Outcomes

ABMI intends to use the feedback and recommendations from workshop participants in the
development of:

e Recommendations for government — in terms of policy and land-use planning implementation;

e A subsequent report on a proposed ecosystems services approach for wetlands;

e Brochures and fact sheets regarding “how to” implement an ecosystems services approach for
wetlands; and

e Potential next steps for the project team (e.g. development of subsequent pilot projects, case
studies and/or educational materials).

Presentation 1: Ecosystem Services Approach to Resource Management

Carol Bettac, Alberta Innovates

Carol set the stage for the day’s discussions by providing an overview of ecosystem services (the
benefits humans receive from nature), ecosystem services and biodiversity markets (markets in which
the transactions take place with the goal of improving or maintaining environmental quality) and how
these market approaches have shown to cause positive changes in land-use management,
demonstrating alignment between and bringing benefits to individuals, communities and businesses.

She explained Alberta Innovates’ role in and summarized the multi-dimensional, multi-stakeholder,
cross-sector approach (Ecosystem Services and Biodiversity Initiative) that has been taken to support
and carry out the broad scope of work in the area of ecosystem services over the past several years. This
approach facilitated the development of the Ecosystem Services Roadmap (2012) and the establishment
of the Ecosystem Services Biodiversity Network and working group (2015), which form the basis for
supporting ecosystem services and biodiversity market innovation and capacity in Alberta going
forward.

Led by various Network partners (e.g. ABMI, Silvacom, Innotech, Land Stewardship Centre) key efforts to
date have included identifying and reviewing data and information systems; understanding assessment
tools and protocols; understanding market infrastructure and the socioeconomics associated with
ecosystem services; working with the government to inform policy; capacity building and effectively
engaging stakeholders. The information and feedback gathered through these efforts will enable the
development of focused pilots, such as the ecosystem services and wetlands project, which will help
identify ways to incorporate an ecosystem services approach to wetland management (restoration and
protection) in the future.
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Next steps include further stakeholder engagement, expanding and formalizing the Network to continue
work and establish pilot projects in key areas such as wetlands, grasslands, caribou habitat, etc. that will
support the creation of ecosystem services and biodiversity markets in Alberta.

Presentation 2: Assessing Ecosystem Service Benefits of Wetlands

Carrie Selin, Alberta Biodiversity Monitoring Institute

Carrie provided an overview of the “Assessing Ecosystem Service Benefits of Wetlands” project, which
aims to improve decision making processes by connecting wetland ecosystem function and ecosystem
services. Supported by multiple partner organizations (Alberta NAWMP Partnership, Land Stewardship
Centre, ABMI, Silvacom, GoA, University of Alberta, Alberta Innovates, Ecosystem Services and
Biodiversity Network) this project aims to demonstrate how wetland-related ecosystem services
approaches can be used to deliver economic, environmental and social outcomes. Once completed, the
project will enable a better understanding of: the full impacts of management actions made on the
landscape impact ecosystem services; multiple ecosystem services benefits at various scales; where to
strategically invest (i.e. biodiversity, water storage, water purification, etc.); competing mandates and
identifying trade-offs.

The project builds on a significant amount of work already done or currently underway by numerous
organizations and experts in this field (e.g. Alberta Environment and Parks, Alberta Land Institute, ABMI,
Alberta Innovates, Alberta NAWMP Partnership, and others). As part of this project, this workshop is
intended to gather input from various perspectives and then develop recommendations that will enable
informed decisions about wetland management using an ecosystem service approach. Going forward,
the project will also incorporate wetland restoration as the tangible example used to demonstrate
ecosystem services and biodiversity markets, followed by the development of targeted communications
to key audiences.

Carrie’s complete presentation is available in Appendix B.
Presentation 3: Setting Regional Wetland Management Objectives

Terra Simieritsch, Alberta NAWMP Partnership

Terra gave a high-level overview of the Alberta NAWMP Partnership and then presented on their work
which, using a phased approach, focused on identifying and understanding the role that regional
wetland management objectives could play in planning and decision making.

Alberta NAWMP conducted a scan of Alberta legislation, policies, frameworks and strategies that
included or could include wetland management objectives; interviewed knowledge leaders; conducted a
jurisdictional review; drafted specific recommendations and presented to key stakeholders.

Outcomes of this scan determined the term “regional wetland management objective” is ambiguous
and complex; important and extensive work on wetland management objectives is already taking place
through WPACs and other organizations; a functions-based approach needed to be included in addition
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to an acreage-based approach; ecosystem services are a means to engage stakeholders in the
development of wetland management objectives by creating an understanding of the values that
wetlands provide.

Next steps consisted of a multi-stakeholder workshop intended to assess the utility of setting and then
strengthen the case for setting wetland management objectives, identify specific opportunities within
Alberta’s LUF Regional plans, Municipal Plans and WPAC plans, and examine the ability of models to
support wetland planning needs.

Outcomes of the workshop: An agreed-upon definition for “regional wetland management objective”
(defined as: a specific and measurable target to identify wetland quantity, quality and distribution
necessary to achieve ecosystem service outcomes); a better understanding of how setting regional
wetland management objectives would work for particular groups; a discussion of how models can be
used to set or support regional wetland management objectives.

Next steps to carrying this initiative forward include: a call for leadership, a nested approach, specific
modelling recommendations, and implementation at a pilot scale. Reports on this work are available
from Alberta NAWMP. Terra’s complete presentation is available in Appendix C.

Presentation 4: A Review of Models and Tools Used to Assess Wetland
Ecosystem Services

Ducks Unlimited Canada and Native Plant Solutions

Lisette Ross, with Native Plant Solutions, began the presentation by providing a detailed outline of the
Ducks Unlimited Canada/Native Plant Solutions (DUC/NPS) project to review various tools and models
that could be used to assess and value wetland ecosystem services in Alberta. Guided by well-defined
terms of reference and clearly established wetland-focused criteria for model/tool evaluation, the
project methodology included a literature review and review of approaches, interviews with model/tool
developers, and a jurisdictional investigation. Following the initial literature review, based on
established criteria (eight specified wetland ecosystem services), a total of thirteen (out of 24) tools and
models were assessed; each had varying degrees of skill-level requirements, documentation, data input
requirements, scale, applicability to wetlands and applicability to Alberta.

Justin Vitt, with Ducks Unlimited Canada, gave a high level overview of the models/tools that were
reviewed, then spoke in detail about the most promising models/tools (as recommended by DUC/NPS)
for use in the Alberta landscape along with their data requirements and limitations, along with a brief
mention of those models/tools that are not recommended and why.

Lauren Bortolotti, with Ducks Unlimited Canada, concluded the first portion of the presentation with a
summary of the broad patterns observed, identified important characteristics of and data requirements
for the most promising models, and shared take home points and recommendations from the
model/tool review and assessment. Final recommendations included: prioritize the key wetland
ecosystem services that are most important to Alberta and focus efforts there; no single tool should be
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considered for a comprehensive wetland ecosystem service valuation; choose wetland-specific models
that are designed to address prairie wetlands; identify the scale and resolution required and determine
if you have the data available to support that; consider the tool user when selecting models; consider
the model output (e.g. qualitative vs. quantitative); choose models that do a good job of measuring
biophysical data, not just economic value.

Justin followed with a summary of the outcomes of their jurisdictional review. This part of the project
involved contacting four different jurisdictions in which wetland ecosystem service valuation has been
developed as a tool or applied on the landscape in association with planning or policy. The jurisdictions
contacted included: Minnesota (Minnesota Restorable Wetland Prioritization Tool), Credit Valley
Conservation (economic valuation of wetland ecosystem services), North Dakota (CEAP/ILM), and
Delaware (statewide wetland valuation using InVEST). This review provided insight into limitations and
challenges, successes and learning opportunities related to the application and implementation of
assessment models in other regions. Based on this jurisdictional review the key recommendations for
successful application of models included: pair ecosystem service valuation with strong wetland policy
that encourages wetland restoration; proceed with both internal and external reviews using expert
opinion; track usage to determine if implementation has been successful or if modifications are
required; weigh opportunities versus limitations of economic valuation; and ensure the model/tool can
be used by more than just experts.

The full report prepared by Ducks Unlimited Canada/Native Plant Solutions, “Wetlands and their
benefits: review and synthesis of tools and models assessing wetland ecosystem services” is available at:
http://ecosystemservices.abmi.ca/resources/publications/ The complete Ducks Unlimited

Canada/Native Plant Solutions presentation is included in Appendix D.

Presentation 5: Ecosystem Services and the Alberta Wetland Policy

Thorsten Hebben, Alberta Environment and Parks

Thorsten presented an overview of project(s) undertaken in Alberta to investigate the operationalization
of an ecosystem services approach within the government of Alberta, and in particular, highlighted
outcomes of the 2011 Ecosystem Services Approach Pilot on Wetlands.

He identified the challenges associated with implementing an ecosystem services approach from a
policy perspective. This includes: the diversity of wetland classes and their respective benefits, and their
spatial variability/distribution (including the issue of wetland loss); the need to understand, assess and
incorporate different stakeholder perspectives; differential weighting; legislative and regulatory
limitations, and ongoing questions around the financial aspects of ecosystem services.

Additional considerations include: determining wetland value — wetlands are highly diverse in form,
function, use, and distribution across the province — they are not all of equal value; translating wetland
function to benefit from a landowner perspective (a confined spatial scale); ongoing cultural hurdles
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associated with public perceptions of the value of wetlands; and an incomplete understanding of
regulatory accountabilities under the provincial Water Act.

Looking forward, the ecosystem services approach will help landowners (specifically agricultural
producers) to understand and evaluate wetland functions/values in meaningful economic terms. But
incorporating wetland benefits into policy will require multiple conversations with multiple stakeholders
to enable a better understanding of how function translates to value.

Thorsten’s complete presentation is available in Appendix E.

Facilitated Discussions

For these discussions, participants were divided into five groups. In each group, participants were asked
to discuss and respond to four questions, the answers to which will be fundamental to helping ABMI and
the project partners continue their work to determine what is required to support a wetland
management system in Alberta using an ecosystem services approach.

An individual at each table recorded their respective group’s responses and discussions. The input from
the five groups on each of the four questions has been consolidated and summarized below.

Question 1

Background

Although the Alberta Wetland Policy (2013) and Alberta’s Land-Use Framework provide opportunities to
implement an ecosystem services concept, and for some time now attempts have been made by
numerous groups to advance the concept, it still remains a “concept” rather than a specific “approach”
for environmental management.

Considering Alberta’s wetland management policy and regional planning processes, what are the
strengths and/or opportunities for creating a comprehensive ecosystem services approach?

e The Ecosystem Services Policy Framework currently under development will provide guidance
for implementation.

e Economic valuation is key, but not the only piece; there are opportunities to incorporate both
economic and non-economic value of wetlands.

e An ecosystem services approach may be more meaningful and relevant if implemented on a
smaller scale/more local; this approach may result in greater engagement.

o The Alberta Wetland Policy and the Land Use Framework enable an ecosystem services
approach.

o A Wetland Management Framework would provide consistency of approach, measurable
objectives, scale and how this all ties into ecosystem services.

How can regional planning processes be strengthened using an ecosystem services approach?
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e Develop communications tools; use ecosystem services champions; use programs such as
Multisar and ALUS.

e There is an opportunity for ecosystem services markets, but there is also risk if the government
is the only buyer.

e There is need for government direction to implement an ecosystem services market i.e. quality
of credits, how payments are made, what is ethical, etc.

Question 2

Background
Understanding wetland functions, including conditions of the wetlands to provide those functions, is a

necessary first step in an ecosystem services assessment. Various assessment methods (models) are
available and used by decision makers to gather, organize and understand complex information related
to wetland function in order to better understand the impact of management decisions.

What are the gaps and/or constraints associated with using assessment methods (models) for
wetland conservation and restoration decision making.

e Wetland inventory: a complete wetland inventory that includes cultural and indigenous
perspective, economic valuation in an Alberta context; the potential for restoration, and a
drained wetland inventory.

e Data: it must be accurate, accessible and freely available.

e Models: open source.

e Scale: regional versus local — they are related but require different approaches.

e Communication: will help create buy-in among stakeholders; plain language model/tool
documentation and user manuals are also needed.

e Engagement: data sharing; providing input and validation throughout the process.

e Experience and capacity: there are varying levels of experience and capacity among user groups
(e.g. municipalities, WPACs, other smaller organizations).

e Assessment approach: the “function” approach is different from the “valuation” approach.

Question 3

Background

An ecosystem services-based wetland management system will help decision makers establish priorities
for wetland avoidance, mitigation and restoration based on human benefits. An ecosystem services
approach to support wetland management includes key indicators and models (or methods) that
evaluate or assess those indicators. Data requirement insights are also desired that will lead to effective
implementation of the Alberta’s wetland policy and programs.

What are the recommendations or next steps for moving forward in building an ecosystem services
approach to wetlands management as it relates to:

a. Information management system (data, inventories):
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e More open source data needs to be available.

e Provide access to web-based models (reduces storage issues) and a desktop version for
more intensive modeling; enables multiple users to input data.

e Set data, inventory and modeling standards; consistency and scalability are important.

e Establish a repository of available data that everyone can use.

e Develop a flowchart/decision tool of which model to use.

b. Assessment methods/models (identify what tool, how it can be applied, and at what scale):

e A central “voice” to identify the most appropriate models to use.

Take a landscape approach to modeling.

Choose model according to purpose and scale needed.

Assess and quantify gains from enhancing existing wetlands as well.

Cultural models are challenging; work with people with expertise in socioeconomics.

c¢. Communication and stakeholder engagement (building a better understanding of ecosystem
services):

e Develop a collective education program with a roadmap that prioritizes research needs.

e Target communications to rural and urban audiences.

e Use citizen science to validate models.

e (Create a communications strategy to explain the value of ecosystem services so all
stakeholders understand and can commit to being involved; language used will be
important.

e Build engagement that speaks to different values; for example, dollar value may not be
the most appropriate way to convey the “value” of ecosystem services.

Question 4
What are the principles that will enable an ecosystem services approach to wetland management?

e Open access to markets.

e Value traditional (indigenous) knowledge.

e Openness and honesty will build buy-in and collaboration.

e Stakeholders need guidance; do not overwhelm people and expect immediate understanding.
o Stakeholder communication must be a process; two-way communication.

e Consider multiple ecosystem services simultaneously; use a landscape approach.

Closing Remarks

When considering ecosystem services, we are further along with wetlands and understanding their
benefits than we are with, for example, forests, grasslands or peatlands. While this workshop has
focused on ecosystem services relative to wetlands, consideration should also be given to the broader
ecosystem services roadmap — where multiple ecosystem services on the landscape are considered (e.g.
those attributed to grasslands, forests, peatlands, etc.).

Moving forward participants’ continued involvement is encouraged in the wetland and broader
ecosystem services conversation, especially in the areas of understanding how function translates to
benefit and value, which ultimately provides the framework in which an ecosystem services approach
can be applied in order to implement this approach in land-use planning and management.
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Appendix A: Workshop Participants

Name Organization Sector
Achyut Adhikari Edmonton Municipal
Caroline Bampfylde AEP Government
Tasha Blumenthal AAMDC Municipal
Fiona Brody CSWG Agriculture
Susanna Bruneau BRWA WPAC
Christine Campbell ALUS Manager ALUS
Megan Casey ALUS Lace Ste Anne Municipal
Shari Clare Fiera Biological Consulting
Janet Dietrich AEPA/AAF Government
Lindsye Dunbar WSGA Agriculture
Cathie Erichsen Arychuk Vermillion Municipal
Craig Harding NCC ENGO

Fred Hays ABP Agriculture
Paul Jungnitsch AAF Government
Agnieszka Kotowska City of Edmonton Municipal
Ken Lewis ALUS Red Deer Municipal
Melissa Logan NSWA WPAC

Paplo Lopez Calgary Municipal
Glenn Mack Fish and Wildlife, E&P Government
Sandra McMillan AEP Government
Aaron Petty Modeling Team Lead Government
Karen Raven AAF Government
Warren Robb DUC ENGO

Tracy Scott DUC ENGO

Carol Steggan Calgary Municipal
Peg Strankman Forage Network Agriculture
Walter Suntjens ABP Agriculture
Tim Walls Calgary Municipal
Norm Ward WSGA Agriculture
Matthew Wilson AEP Government
Wanhong Yang University of Guelph Researcher

Project Team

Toni Anderson, Silvacom

Carrie Selin, ABMI

Carol Bettac, Al

Terra Simieritsch, Alberta NAWMP

Peter Boxal, U of A

Marian Weber, Al

Tom Habib, ABMI

Justin Vitt, DU & NPS

Lauren Bortolotti, DU & NPS

Lisette Ross, DU & NPS
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Appendix B: Assessing Ecosystem Service Benefits of Wetlands

A presentation by Carrie Selin, ABMI

Assessing
Ecosystem Service
Benefits of
Wetlands

Project Description

Workshop—June 8, 2017

Strategic Intent

Ecosystem Services Roadmap
sets the direction for innovation
that is necessary to implement
ecosystem service and
biodiversity markets in Alberta.

Our intent is to improve
decision making processes by
connecting wetland ecosystem
function and ecosystem
services

A clear and compelling case that
articulates how ecosystem service
approaches are able to deliver
positive economic, social and
environmental outcomes.

Decision Support Tools:

« To understand the full impacts of
management actions

= For multiple ecosystem services benefits
at various scales

« Help us decide where to strategically
invest

« |dentify trade-offs and competing
mandates

OUR PLAN BUILDS ON
EXISTING WORK

me+OOE

ABMI Al NAWMP  OTHER

* Wetland * Nose * Ecosystem *ESonAg *Workshops/  *Watershed
assessment Creek/Living Services Lands, studies (Lilium Plans

tool Laboratory Assessment ongoing Consulting) *Hydrology

* £5 pilot on
Wetlands
* wetland

Policy

studies/Model:

Task 1: Identify desired Task 2: Relate wetlnd
‘ecosystem services functions

Ecosystem Services

Wetland Functions

Water Storage
Flood Control

i
i
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g il » Develop recommendations that will enable
informed decisions about wetland
management using an ecosystem service

= approach.
=3 * Use wetland restoration as the tangible
example to demonstrate ecosystem services
== and biodiversity markets
\ * Create communication tools for targeted
audiences
Step 3: Knowledge synthesis of
that assess ES !g
related to wetland function

Partners and advisors

£ & §
%;A\l.\w E&:"""""""
Parmership Centre ABMI silvacom”

/14% & AUBERTA
/A ALBERTA INNOVATES

£ ECOSYSTEM SERVICES +
Q7 BIODIVERSITY NETWORK
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Appendix C: Setting Regional Wetland Management Objectives

Project Overview and Linkages to Ecosystem Services

A presentation by Terra Simieritsch, Alberta NAWMP Partnership

+ .
Outline
Setting Regional
Wetland Management » Context
Objectives o Phase 1
s Phase 2

s The Role of Models

= Connections with Ecosystem Services

Project Overview and Linkages to
Alberta Ecosystem Services
NAWMP

Partnership

= Questions

Identified as important by GoA under
Wetland Policy and Land-use
Framework, however was not defined

Recognition that an evolution to
wetland management from case-by-
case approvals

Retain wetland functions on the
landscape

Context

Phase 1 -2018
B —
Identify the role that regional wetland

management objectives could play ——— q e

+
Phase 1 Report SSRP Wetland Objectives

» Scan of Alberta legislation, policies, frameworks and s “Establishregional wetland management objectives under the
strategies (hat included or could include wetland Alberta Wetland Policy, with a focus on wetland values that are
management ohjectives high priority including biodiversity, water quality improvement,

flood reduction and human use.”
» Knowledge Leader interviews

u Jurisdictional review s “Continue (o facilitate the advancement of wetland knowledge,

data systems and science in the region.”
s Recommendations for next steps 7 g
u Presentation

s “Continue to increase knowledge and improve management of
wetland areas in the region.”
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+
Watershed Planning and Advisory
Councils

BBWMP Wetland Outcomes and Objectives Examples

s “existing wetland complexes including associated upland areas and
ephemeral wetlands are kept intact, restored, ecologically functional,
appreciated and valued” (general outcome)

s “no further net loss of wetland area or wetland number" (measurable
objective)

® “the percentage of Bow Basin municipalities with wetland conservation
guidelines and/or bylaws on no further net loss of wetland area™
(measurable objective)

+
Municipalities

» City of Calgary
= Nonet loss for Environmental Reserve Wetlands
» No specific objectives

a City of Edmonton
= Wetland Protection Planning and Process report

» Main objective and support actions

= Strathcona County
» Nonetlossgoal
= Mitigation activities

® Parkland County

» Ervironmentally significant areas management
considerations

# Inform the why, who ,where and
how of setting regional wetland

Knowledge Leader
management objectives in Alberta

Interviews
» 14 individuals
» Common themes, differences of

opinion and specific ideas
represented

Jurisdictional
Review » Learn from experiences elsewhere

= Function and Acreage based
s Pnimarily US based examples

= Multi-stakeholder groups

One Knowledge Leader chosen for
ecosystem service expertise

Wetland ecosystem services noted as a
means of engaging stakeholders in
wetland management

Ecosystem Services
of Wetlands

Ecosystem services provide an
understanding of the values wetlands
provide

Planning a process from an ES
perspective could also allow for a
means of engaging multiple
departments for them to make
decisions together (holistically)

Knowledge Leaders noted synergies
with this project and ES projects that
were starting up at the time

®» Define key terms

Decide who key players are and
process for engagement

» Develop a consistent process

Next Steps

= Choose scale and pilot areas

Determine data needs and means of
compiling data

Develop accountability systems

Choose an evaluation cycle

Workshop ideas with key stakeholders
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+
Workshop

m Multi-stakeholder workshop

s To assess the utility of setting regional wetland management
objectives in Alberta

s Strengthen the case for setting objectives

» Identifying specific opportunities within the AB LUF Regional
Phase 2 - 20‘1 6 plans, Municipal Plans and WPAC Plans

» Gather people to form key cross-sector relationships

» Examine the ability of models to support wetland planning
nee«

+
Definition Break-out Group Discussions

(sector specific)

m Why would setting regional wetland management objectives

A Spec"ﬁc and measurable target to be important to your group and what could it accomplish?

ldentz.fy Wetland’ quant!fy, quallty and » Where would regional wetland management objectives best
d_isfri_bnfion necessary lo a CI‘! ieve fit into your group’s planning or policy initiatives? Where

N would it not fitin?
ecosystem service oufcomes
= Who would key players in your group be for setting regional
wetland management objectives?

m Are there connections and potential opportunities for setting
objectives at the provincial/regional, municipal and
watershed levels? (If so how do we facilitate this and avoid
overlap?)

+ .
Conclusions

Models as tools to set or support
regional wetland management
objectives

m Call for leadership (authority and accountability)
How do models fit

Help us better understand complex
= Interest in a nested approach and partnerships

into all of this? aystas
s Can allow us to look at future conditions = Scope out tools to create objectives
and gain outputs that give us
information for planning » Host brainstorming sessions with expert groups
» Help us make decisions based on » Identify pilot areas
whether or not we like the predicted
future conditions m Specific modelling recommendations
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-+
Next Steps

» Positive signals that this concept is of interest

n Needs leadership

s AB NAWMP decided to engage with ABMI to focus on
furthering our knowledge on models and methods of

N - assessing wetland ecosystem services

il at: u Models have the potential to be the “how” for setting
regional wetland management objectives

s Incorporate our knowledge into regional planning at a pilot
scale

Questions?
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Appendix D: Wetlands and Their Benefits

Review and synthesis of tools and models assessing wetland function and

ecosystem services

Presented by Native Plant Solutions and Ducks Unlimited Canada

Wetlands and their Benefits

Review and synthesis of tools and models assessing
wetland function and ecosys

Ecosystem Services and Wetlands Workshop
June 8%, 2017

i\)lf\l IVE
N LANT
B Sorutions

» Aninitiative to explore an ecosystem services
approach to land planning and wetland
restoration

Project Overview

» Conducted a review of tools/models that assess
wetland ecosystem services

> Identified 8 key ecosystem services for wetlands
» Methods

*  Literature review and review of approaches

*+  Interviews with model/tool developers

+ Jurisdiction investigation
» Outcome

*  Identified most promising tools/models

*  Identified data requirements for wetland
ecosystem service assessment

Provided considerations for next steps — pinch
points and opportunities

domestic, industrial or municipal purposes
Climate Regulation — wetland's ability to store carbon
Recreation and Tourism — Wetland’s value for recreation and tourism

Science and Education — wetland’s ability to provide a space for both
formal and informal education

Aesthetic — valuethat people find in the attraction to natural environments

— Species variety y improves the stability of ecosystem
functions it also improves other ecosystem services, such as recreation and
tourism

Terms of Reference Terms of Reference
Action Change in water quality — C::rzs in ecosystem goods and mmmm)  Change invalue
Ecosystem Service Nitrogen Lake &river fishing ) Value of lake fishing
Water clarity/ Swimming ey Value of swimming
Al booms
Phosphorus - Vabue o bosting
ting
Flood control \ [y valve of trout snglie
fish sbundance and Trout snging
) oo Value of nature viewing
Sediment (00Q) Nature viewing Value of avoided
Sedmentation
Navigstion Value of commercial
i
Temperature Pest or parasite Hydropower .
abundance Value of avoided
Supply Service Value Commercal biog s Ssoment
What the wetland structure and The benefit provided to society Allows for the calculation of Yn:.:;f *:j;f;: :“N""
function can provide economic or social metrics.
—> primary drver
Ecosystem Services Ecosystem Services
Flood control — wetland’s abilityto reduce or delay peaksin overflow
Water storage, flow moderation, stabilization of hydrological flows
Water Purification — wetland’s ability to remove excess pollutants Flood control pad gl
Water Supply and Storage — Wetland’s abilityto retain water for use for Water purification Nutrient transformation and retention, sediment retention

Surface water detention, flow moderation, stabilization of

Water supply and storage
upply and storag hydrological flows and regimes, groundwater recharge/discharge

Climate regulation Carbon storage, greenhouse gas production
Recreation and tourism Provision of wildife and plant habitat
Science and education Provision of wildiife and plant habitat
Aesthetic Provision of wildiife and plant habitat

Maintenance/support of hydrological, biological, physical and

iodi
Siodiversity, ecological characteristics, provision of wildlife and plant habitat

Terms of Reference

Models versus Tools

*  Tool refers to a package of numerous models to inform
‘ecosystem service valuation
Three types of tools/models reviewed:
Ecosystem function models
i3 Data intensive, requiring specialized knowledge
+ Results need to be translated nto ecosystem service
. Examples: CRHM, HydroGeoSphere

Ecosystem service planningtools/models

* Examples: ARIES, InVEST
Area based i

+ Components of both of the other twotypes.

Examples: CEA, some of GoA Pilot

Selection Criteria

% potential to be in the
2.1s the tool/model applicable to wetlands in Alberta?

3. Are the ices bei are of interestto Albertans?

4. What are the data i i i ilable?

5. Is the tool/model free and open-access?
6. Whatare the data requirements?

7. Is the tool/models data intensive?

8. Does the tool/model havea spatial component?
9. What scale can the tool/model be applied at?
10. What are the valuation units?

11. Are the itatis i both?
12, What is the overall quality of the output?
13. Are the models semi-distri models or fully di

14, What level of experti
15. Does the tool/model have a user friendly interface?

i required to run and operate the tool/ model?
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Initial List of Tools/Models Initial List of Tools/Models

24 tools/models initially identified 24 tools/models initially identified

*  Cold Regions Hydrological Model (CRHM) *  Alandscape Cumulative Effects Simulator (ALCES) *  Cold Reglons Hydrological Model (CRHM)

«  soil and Water Assessment Tool (SWAT) + Multiscale Integrated Models of Ecosystem Services (MIMES) + Soll and Water Assessment Tool (SWAT)

*  Integrated Modelling for Watershed Evaluation of BMPs *  Ecosystem Valuation Toolkit (EVT) *  Integrated Modelling for Watershed Evaluation of BMPs.
(IMWEBS) + Ecosystem Service Valuation (ESV) e

+ 2011 Government of Alberta Ecosystem Service Pilot + Advanced Terrestrial Ecosystem Analysis and Modeling *  2011Government of Alberta Ecosystem Service Pilot
& Alberta Industrial Heartland (ATEAM) - Alberta Industrial Heartland
+  Alberta Biodiversity Monitoring Institute Water Purification =  Costing Nature +  Alberta Biodiversity Monitoring Institute Water Purification
. Alberta Biodiversity Monitoring Institute Biodiversity . ‘Wildlife Habitat Benefits Estimation Toolkit (WHBRET) . Alberta Biodiversity Monitoring Institute Biodiversity
. Wetlands Component of the Conservation Effects Assessment + HydroGeoSphere - Wetlands Component of the Conservation Effects Assessment * HydroGeoSphere
Project (CEAP) - DeNitrification.DeComposition (ONDC) Erolect{CEAR) * DeNiuification-DeComposition (ONDC)
. mnqé':wa Valuation of Ecosystem Services and Tradeoffs + Toolkit for Ecosystem Service Site-based Assessment (TESSA) o Im:m-d Valuation of Ecosystem Services and Tradeoffs
inv
UNEST) + Agricultural Policy/Environmental Extender (APEX) Yavest)
+  Astificial Intelligence for Ecosystem Services (ARIES) _ +  Anificial Intelligence for Ecosystem Services (ARIES)
. Wetland Ecosystem Services Model Prototype
. Social Values for Ecosystem Services (SOIVES) .2 Social Values for Ecosystem Services (SoIVES)
+  Alberta Wetland Rapid Evaluation Tool - Actual (ABWRET — A)
. Minnesota Restorable Wetland Prioritization Tool 3 Minnesota Restorable Wetland Prioritization Tool
Summary of Tools/Models Ecosystem Services
Tacrestion | Saanee ht Sk 5
Tool/moder | P08 woter | wuter | cimme "0 s 3 Flood Control — Wetland's abilityto reduce or delay peaks in overflow
Model | conwol  purtiation | suppy | reguiation AN e :
Water Purification — wetland’s ability to remove excess pollutants
G
SWAT Water Supply and Storage — etland’s ability to retain water for use for
TR domestic, industrial or municipal purposes
2011 GoA T . .
Climate Regulation — wetland’s abilityto store carbon

| Recreation and Tourism — Wetland's value for recreation and tourism

Science and Education — wetland’s abilityto provide a space for both

formal and informal education
AniES I Aesthetic — valuethat people find in the attraction to natural environments
Soves
VN Wetiand y—Asa i ice, species variety not only i
Tool stability of ecosystem functions it also improves other ecosystem services, such

Hydracessoher | as recreation and tourism
= _

Flood Control, Water Supply and Storage Flood Control, Water Supply and Storage

Weaetion  Saenc *  Various options
toormott | oot || e [ cpen | and | Aesthetc Wentessiy
convrl, | purifiation | supely | 198N | yrom  edueation +  Rangingfrom simple area-based models to hydrological
“chim models
Sl *  Generally tools/models do not distinguish between
e flood control and water supply
FrreTy
S *  GoAPilotis an exception
::::: *  Nine tools/models reviewed
e *  CRHM, SWAT, IMWEBS, GoA Pilot, Industrial Heartland,
T CEAP, InVEST, ARIES, HydroGeosphere
aies *  Most promising
o
S +  CRHM, IMWEBSs, GoA Pilot, CEAP

Tool

T oGeosphe
3

Integrated Modelling for Watershed Evaluation of Integrated Modelling for Watershed Evaluation of
BMPs (IMWEBs) BMPs (IMWEBs)

*  Assessment of BMP effects on both water quantity
and qualityat multiple scales

+  IMWEBSsoutput

(location/field/farm/watershed) ’ + Water qualny: concentration and deposition of ritrogen, phosphorus, and
A sediment
*  Simulate BMPs relatedto: —— + Water quantity: water volume, surface area and average depth
*  Crop il tillage +  Additional: Evapotranspiration, groundwater recharge
management; wetlands (in development) . be d subbasin,
watershed)

*  Incorporates multiple hydrologic processes
+ Canbeviewed at user defined time interval (hourly, dady, monthly, yearly)

+ Climate; snow and frozen soil; water balance and ol
variation; sediment balance and variation; plant *  Benefits simulte: indivual
growth; nutrient balance and variation - + Simulates indvidual wedands “ubbacia

*  Datainputs @ - © G e d .

> areas
Geospatial data (DEM, Land use, wetland inventory, soil, etc.) g 2007
+  Drawbacks
+ Hydrockmate data (precipitation, temperature, etc

¢+ BMPdan 5
Model parameters

Cold Regions Hydrological Model (CRHM) Cold Regions Hydrological Model (CRHM)
- S = ~ =

*  simulatehydrological processesin cold regions of Canada +  CRHM Output
+  Prairie del (PHM) CRHM )
o . ifniiations I the prairie regions of +  Benefits

Canada Models “spil and filr* dynamics

* Simulates changes to contributing areas.
+ Developed for cold regions.

*  Incorporates multiple hydrologic processes

Appledin
Creek Watershed (Pomeroy etal. 2014).
«  Drawbacks
* Requires advanced skillto use
© Would
service

exchange; groundwater flow; and streamflow hydraubcs
+  Datainputs
. fand dand invent hydrology)

+ Meteorological datasats
« Mydrometric datasets.
+ Soil moisture datasets
+ Snowsurvey datasets
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2011 GoA Wetland ES Pilot - Flood Control

Flood control index using a GIS modellingapproach
+ Used LIDAR, fand cover dataset

Flood control index based off seven predictor variables
. Water storage capacity of the wetland

© Wetland catchment 1o wetland ratio

* Wetland position in watershed & subwatershed

antificial
drainage systems

+ Subsurface torage potential

Benefits

+ Spedific to flood control

© Usesmore than just wetland storage capacity

* Goodapproach to simpiify a complex process.

Drawbacks

+  Qualitative score

2011 GoA Wetland ES Pilot — Water Supply

+  Estimate of the water storage capacity of wetlands using
existing waterin wetlands and storage capacity if wetlands
were full
. Volume-area relationship to estimate existing volume

pot
elevation of the boundary of the wetland

Estimate for the volume of water
© Results summarized by size, permanency, etc.
+  Benefits
*  Useofa volume-arearelationshipis a relatively simple approach
+  Drawbacks

« Doesnot account for evapotranspiration, groundwater recharge, and
infitration

Conservation Effects Assessment Project (CEAP)
Floodwater Storage

Volume-area relationship to estimate floodwater storage —
capacity

wetland restoration activities

C Y
area and volume of wetlands

. Developed linear regression equation
Using a ge capacity
estimated for all restored wetlands on program lands

surface

Benefits

*  Relatively simple to apply

Drawbacks

+  Doesnat account for dynamic hydrologic processes

Flood Control, Water Supply and Storage

*  Additional tools/models reviewed:
* Soll and Water Assessment Tool (SWAT)
+ Widelyappied
 Water quakty and quantity
© Lumpsall wetlands within a subbasin
* Integrated Valuation of Ecosystem Services and Tradeoffs
(InVEST)
+ Broadlandscape-based tool
« Detailed wetland hydrological processesnot reflected
*  Atificial Intelligence for Ecosystem Services (ARIES)
+ Broadlandscape-based tool
+ Detailed wetland hydrological processes ot reflected
+  HydroGeoSphere
+ Substantialscientific uptake
+ Lessuserfriendly
+ Requireslicence purchase

Water Purification

focd water
Toul/ Mol ot | puiticaton | sonpty | reguttion

G

swar

wwess

Ty I
"

ndustrinl

Water Purification

*  Both qualitative and quantitative

* Limited options for an appropriate, quantitative model
of nutrient sequestration at this time

*  Tenmodels reviewed

* CRHM, SWAT, IMWEBS, GoA Pilot, ABMI, Industrial
Heartland, CEAP, InVEST, ARIES, MN Wetland Tool

*+ Most promising
5 IMWEBs
L) Couples water quality with hydrology

+ More than area based

«  Currentlyin development

Water Purification

Additional tools/models reviewed:
* CRHM
* Currently a water quality component in development
* Initially applied at a field scale
+ Once developed, will consider nutrient (e.g., nitrogen and
phosphoraus) transport in both snowmelt and summer
runoff periods
*  GoAPilot
+ Water purification score
* Uses sixmetrics to assess the ability of wetlands to
remove nitrogen, phosphorous, and sediments from the
water supply
+  Qualitative score
. ABMI
* Identify areas that contribute to non-point source export
of nutrients, areas that remove nutrients and sediment,
as well as impacts to water users
* However, there are no wetland-specific parameters,
including no nutrient removal rates

Water Purification
*  Additional tools/models reviewed:
*  SWAT
+  Componentsof SWAT have been improved upon in
IMWEBs
. InVEST

+  Intended to be used as scenario comparison for
different land use options

* Nutrient retention by wetlands s largely a product
of wetland area

. ARIES
+ Broad ecosystem service tool (not specific to
wetlands)

«  Nutrientretention by wetlandsis largelya product
of wetland area

Climate Regulation

7 oo saene

food | water
ool / Model nd and | Aesthetic  siodwersity
cwatrol | puitication | suppty | regutution e
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wwess
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Climate Regulation

«  Carbon sequestrationis a function of more than
just wetland area; however, that knowledge
hasn't been converted into a usable model

*  Five models reviewed
* GoA Pilot, CEAP, InVEST, ARIES, DNDC
*  Most promising

+  GoAPilot




2011 GoA Wetland ES Pilot — Carbon Storage

Carbon storage was estimated by
applyingestimates of soil organic
carbon concentrationsto the wetland
inventory

Appliedto Class Il Class IV, and Class V
wetlands

Relativelysimple approach that can be
appliedif a wetland inventoryis
available

Climate Regulation
*  Additional tools/models reviewed:
» CEAP
+ Simia 3pproachto GoA it
CR s
lands
+ Carbonestmates were from s PP
*  InvEsT
< Landcovrmopssnd stocksof arbo ok
st
landscape
: aherthana
e
potental carbon sinks pobabistcaty
. rathor than
+  DeNitrification-DeComposition (DNDC)
. used

+  Detailed, data-intensive

* Hasnot had widespread use on prairie wetlands

Cultural Services

e
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Cultural Services

Recreation and Tourism

Science and Education

*  Aesthetic

*  Limited options for all three ecosystem services
+  Soclal Values for Ecosystem Services (SOIVES)

+  Potential to be modified to reflect all three
cultural services

+  Survey-based
+  INVESTand ARIES
+ Recreation and Aesthetic
*  Nonsurvey based

Cultural Services
Social Values for Ecosystem Services (SOLVES)

*  GIS-basedtool used to quantify and map social values of ecosystem
services

* Usesresponsestopublic value and preference surveys, slong with
ek s

mapped across the study area
+ Ablity to measure any of the cultural ecosystem services

+ Canbe modelied along with environmental data (such as
distance to water of dominant and cover)

= Options for weighing the survey data as wel as the spatial
scale of the analysis.
© Benefits
+ Canbetadored to reflect ecosystem services of interest
¢ Drawbacks
 Primary surveys specific to wetlands that fit the requirements.
of the model Jd need

Cultural Services - INVEST

*  Recreation
+  Useslocation of recreation activities, and accessibiity 10 predict the spread
of person-days of recreation
+  Datarequirements:
. d

+ Geotagged Flickr photos as proxy for visitation

+  oupu
* Map showing the spatial distribution of recreation use
*  Aesthetic
. natural
quality

+  Datarequirements:

* DEM; access points; location of public parks; ocation of private.
propenty; location of obstructions.

the potential of SOIVES. o oot
+ Number of considerations to be taken for survey based desired naturalfeatures and undesired nfrastructure.
approach «  Output:
+ Viewshed maps, determining visualimpact
Cultural Services - ARIES Cultural Services
. i sinks, flows and t
iV U SCRSEL cuthiral services +  Tool/model selection will depend on
*  Recreation preferred approach and question to be
5 : givena answered
reduce the quality of views “ Could utilize a survey-based or non-survey approach
. "
of recreationalrails *  SolVEs
. , 2 population’s = survey would have to be conducted that fits model
number g requirements
population)
+  Output: relative recreational enjoyment unit *  InVEST & ARIES
i Aesthetic «  Limited by data availability {ie. recreation use rates)
. basuty water bodies
+ Sinkifeatures contributing 1o visual bight
blocks views.

Users: the presence of housing units.
Output: relative scenic beauty value

Biodiversity

Teawiion  Saene
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Biodiversity

*  Five modelsreviewed
* ABMI, Industrial Heartiand, CEAP, InVEST, MN Wetland Tool
*  Most promising:
+ ABMI Biodiversity
+ Usesspecies intactnessindex

+ Compar

(nohuman footprint)

monitoring program

variation across the province due to cimate, geographic location, and
surrounding human footprint

o Benefits:
+  Extensive data source for biodiversity in Alberta

Ecosystem Services and Wetlands: A Workshop Synopsis | June 8, 2017 | 21



Biodiversity

+  Additional tools/models reviewed:
. A

Assesses potential habitat suitability of ten bird species
+ Industrial Heartland

Values wetland size as opposed to valuing a diversity of wetland sizes
©  InVEST

i and rarity as a pr it
biodiversity threat locations, sensitiity of the land cover to threats

Gives only a coarse view of biodwersity
MN Wetland Tool
Haitat index

tential bird habitat,  and the type

of habitat
ofa

Promising Models

ety e | Sarner
ey | wotant st [ v s e
o I""'"‘:"_n...u._-...,_..a...—r. e (e ity

- ™ wo | e o | nme

Data Requirements

1. Wetlandinventory
+  Considerthe type of wetland inventory(i.e., Canadian Wetland Classification
System (CWI; Adams et al. 1997), Alberta Wetland Classification System (AWCS;
AESRD 2015), Stewart and Kantrud (1971)).

Data Requirements

1. Wetlandinventory
2. land use map

Data Requirements

1. Wetlandinventory
2. land use map
3. Topography/elevation/LiDAR/DEM

Data Requirements

1. Wetlandinventory

2. land use map

3. Topography/elevation/LiDAR/DEM
4. i

Data Requirements

1. Wetlandinventory

2. Lland use map

3. Topography/elevation/LiDAR/DEM
4. hed/: db d
5. Soilsdata

Data Requirements

I~

. Wetlandinventory

. Land use map

. Topography/elevation/LiDAR/DEM
Watershed/subwatershed boundaries
. Soilsdata

. Climate data

owm s wN

Data Requirements
1. Wetlandinventory

. Climate data
. Populationdata

2. Land use map

3. Topography/elevation/LiDAR/DEM
4. hed/: db dari
5. Soilsdata

6.

7

Data Requirements

. Wetlandinventory

. Land use map

. Topography/elevation/LiDAR/DEM

. Watershed/subwatershed boundaries
. Soilsdata

. Climate data

. Populationdata

. Infrastructuredata

. networks, drainage and i insupport of
recreational activities (e.g., campgrounds, trails)

0N VA WN R
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Guiding Principles for Wetland Ecosystem Service Valuation

1. Prioritize the key wetland ecosystem services for valuation
* Direct effort to quantifyingthose ecosystem services that are most
Alberta For the priority
services, identify the questions to be answered and the level of detail
required.

Guiding Principles for Wetland Ecosystem Service Valuation

1. Prioritize the key wetland ecosystem services for valuation
* Direct effort to quantifyingthose ecosystem services that are most

importantto Alberta For the priority
services, identify the questions to be answered and the level of detail
required.

2. No one tool should be considered for wetland ecosystem
service valuation

* Asingle tool that can quantitatively model many services may do so
Instead, select models that provi best
representation of the ecosystem services.

Guiding Principles for Wetland Ecosystem Service Valuation

3. Favour models specific to wetlands
* General require y time
compilinginformation unrelatedto wetlands. Where possible, select
a model meant for wetland types specific to Alberta.

Guiding Principles for Wetland Ecosystem Service Valuation

3. Favour models specific to wetlands
* General q time
compilinginformation unrelated to wetlands. Where possible, select
a model meant for wetland types specific to Alberta.
4. ldentify the dand the data
+ More nuanced models will base ecosystem services on more than
Just wetland ; however, with some d services,

area-based models may be the only method of evaluation.
Alternatively, simple models may produce the required output with
fewer data requirements.

Guiding Principles for Wetland Ecosystem Service Valuation

5. Consider the tool user

* If models are too data intensive or the model too difficult to run, then it is.
unlikely the tool will be widely adopted.

Guiding Principles for Wetland Ecosystem Service Valuation

5. Consider the tool user

* If models are too data intensive or the model too difficult to run, then it is
unlikely the tool will be widely adopted.

6. Consider the valuation output
. Q i i i to itati , offer the
to simplify assessments but shouldn't be solely relied upon.

Guiding Principles for Wetland Ecosystem Service Valuation

5. Consider the tool user

* If models are too data intensive or the model too difficult to run, then it is
unlikely the tool will be widely adopted.

6. Consider the valuation output
L i to i , offer the.
to simplify assessments but shouldn’t be solely relied upon.

7. Weigh bi ical versus
. most they are based on high quality
biophysical data. Ideally, a model should not be prioritized only because it
directly i data sets provide a longer

shelf life than do economic valuations.

Jurisdictional Review

* Intentions
Learn more about services
approaches
How methods link to policy, programs and/or regional
planningoutcomes

*+ Four jurisdictions were investigated
Minnesota
Credit Valley Conservation (Southern Ontario)
North Dakota (USGS - Northern Prairie Wildlife Research
Center)
Delaware

Minnesota

. i Wetland Prioritization Tool ® e ®
Identify strategic locations for wetland “ 7
restoration that maximize water quality benefits

or habitat improvement

Intention: develop an online system that local
governments could use to target areas for -
restoration e

Made up of four main layers -
* Restorable Wetland Inventory
* Three decision layers

* Stress, viability, benefit oy |

Minnesota

Challenges/shortcomings

Bestorabe Wetand
* No measure of how the tool has been -

used for restoration

* Monitor webpage visits as an indicator of its
usage

* Tool developers are interested in developing a
tracker to build in additional data collection

Data availability

Assigning weights to variables within the
models

Model support and development
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Credit Valley Conservation

* Conducted an assessment of natural capital and
ecosystem services in the Credit River
Watershed to understand the value provided by
natural land cover types

Used a benefit transfer method, to apply
monetary values to the land cover types in the
Credit River Watershed.

Wetlands were found to provide the highest
total and per capita value of all land cover types

Credit Valley Conservation

« Challenges/shortcomings Jran e
& ENVIRONMENTAL BENEFIT INDEX FOR

* CVCrecognized that the methods employed for the WETLAND RESTORATION ON PRIVATE LANDS

y W1 THE GREENBELT REGION OF

valuation study sacrifice precision in order to ENSELT REGION OF

achieve a cost effective initial assessment

« Highlightsthe attention that ecosystem services should
receive when makingland-use decisions

+ Results used to inform subsequent studies specific to
wetlands, developmentof programs to support wetland
restoration

* Willingness-to-pay
* Landowner preference surveys

Resulted in the developmentof a wetland
environmental benefitindex (EBI)

L

North Dakota - USGS

Conservation Effects Assessment Project (CEAP)
* quantify changes in
h V! services wetlan
resulting from wetland conservation initiatives

Collected comprehensive field data on wetlands

Used field data to estimate the changes in ecosystem
services provided by all wetlands on program lands
Integrated Landscape Modeling (ILM) partnership

+ Broadscale regionaltrends (using InVEST)

+ Amphibian habitat, carbon storage, plant
communities, pollination services, and bird
habitat

+ Field level processed based modelling

+  Agricultural Policy/Environmental Extender
(APEX)
* Water uantityand quality

North Dakota - USGS

Analysis at multiple scales allows for broad
wetland ecosystem service assessment

+  Although currently no water qualityand
quantityassessment at scale above field-level

Challenges/shortcomings
* Not currently used for land planning

+ No tieto policy

Delaware
+ Conducted a statewide evaluation of wetland e
ecosystem services
S i -hanges in
resulting from continued trends of wetland decline in
Delaware. — |

Used InVEST to estimate changes associated with:
Carbon storage

Water purification

Flood control
Wildlife protection

Estimated both the biophysical change and the associated
economicvalues

+ Challenges/Shortcomings:
« Datainputs for the InVEST models:

IVEST models

+ Results have not been used for any planningor policy
infiuence

*+  Withouta wetland policy it was difficult to use
the results to influence conservation or
restoration

Jurisdictional Review - Summary

1. Pair i i policy
*  Each jurisdiction contacted recognized that where tools had either low application or
poor tracking of application, there was no link to wetland policy.

Jurisdictional Review - Summary

1. Pair ecosystem service valuation with strong policy
* Each jurisdiction contacted recognized that where tools had either low application or
poor tracking of application, there was no link or a poor link to wetland policy. A strong
wetland policy is the key to success.

2. Proceed with both internal and external reviews
* Experience in Minnesota from intemal stakeholder consultation found that, when
confidence was possibly lacking in assigning a weight to various model components,
moderate weighting was selected. As a result, external expert opinion was sought to
more accurately reflect the mechanisms they were trying to capture.

Jurisdictional Review - Summary

3. Track usage
*  Identifying usage can help determine if implementation has been successful, or if
modifications are required.

Jurisdictional Review - Summary

3. Track usage

© e usage can help determine if implementation has been successful, or if
modifications are required.

4. Weigh the
*  CVC utilized a ‘willingness-to-pay” approach for various wetland sevices. Although the
approach identified an interest in wetland conservation in the area, CVC recognized that
this valuation will change over time with market demands.
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Jurisdictional Review - Summary Discussion

3. Track usage
*  Identifying usage can help determine if implementation has been successful, or if
modifications are required

ations of economic valuation

4. Weigh the opportunitiesversus li
CVC utilized a ness-to-pay” approach for various wetland services. Although the
approach identified an interest in wetland conservation in the area, CVC recognized that
this valuation wil change over time with market demands.

W

5. Ensure that the tool can be used by more than just the experts.
+  Atool that is either too complicated to use or lacks the data required to run it successfully 3 < ’ prppe s ST
will not be successful in the long term. -
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Appendix E: Ecosystem Services and the Alberta Wetland Policy

Presented by Thorsten Hebben, Alberta Environment and Parks

L Outline

Abertos

sovernment

&

Ecosystem Servic‘efjlq and the
Alberta Wetland Policy

+ Wetland ES in Alberta
~Brief History
—Link to Policy
+ Diversity of Wetlands and Wetland
Function in Alberta
—Class, Distribution, and Loss
* Policy Context (Brief Background)
* Learnings and Needs (Regulatory)
* Land Use Planning

ABMIWorkshop
June 8, 2017

Environment and Parks'

Asset to Benefit Cascade Diagram

The concades bebom indeste

Wetland ES in Alberta

+ Raudsepp-Hearne & Kerr, 2011:

Ecosystem Services Approach Pilot on
Wetlands

Operationalizing an Ecosystem Service

App within the G of Alberta:
Steps and Lessons Learned
(ZE)  Wetland ES in Alberta What is a Wetland?

+ ES project supported by Wetland Ecosystem Services Bog fen Swamp

Protocol for Alberta (WESPAB).
— Derivation of WESPUS (Adamus, Oregon State)
- Value = Function + Benefit
+ Alberta Wetland Policy supported by ABWRET
— Alberta Wetland Rapid Evaluation Tool
— Further Derivation of WESPAB
- Value = Function
+ Confoundingfactors, froma policy perspective:
— Diversity of classes and benefits, spatial variability
— Need to assess and
— Differential weighting
- Leg and reg y limi (Water Act)

~ Financial component?

Shallow Open Water
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(L Policy Overview Wetland Mitigation Hierarchy

Policy Goal:

— To conserve, restore, protect,and manage Alberta’s
wetlands to sustain the benefits they provide to the
environment, society, and the economy

Policy Outcomes:

1.Wetlands of the highestvalue are protected for the
long-term benefit of all Albertans

2.Wetlands and their benefits are conserved and
restored in areas where losses have been high

3.Wetlands are managed by avoiding and minimizing
negativei and, where y, replacing
lost wetland value

4.Wetland managementconsiders regional context

Avoidance

The preferred response is to

avoid impacts on wetlands.

Minimization

Where avoidance is not possible,

proponents will be expected to
inimize i on

Replacement

As a last resort, and where
avoidance and minimization
efforts are not feasible or prove
ineffective, wetland replacement
will be required.

L8 Relative Wetland Value L8 Wetland Replacement Ratios

Wetlands are highly diverse in form, function, use, and

distribution across the province - they are notall of Value of Replacement Wetland
equalvalue, 5 & " A
E
Watland Value Criterla Wetland Value Categories s A 41 21 11
k]
Biodiersity 1 — 2 8 21 141 051
3 g o
Water Quality [ 21 11 0.5:1 0.25:1
— T 5 ° I
3 e . . ( c
Flood Reduction ¥ % D 11 0.5:1 0.25:1 0.125:1
>
Human Value 3 Low (D) “Ratios are expressed as hectares of wetland
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Key Learnings to Date

+ Ongoing cultural hurdles:
— Public percep of wetlands as
hindrance to development and progress
~ Continued promotion of straight-line tillage,
ditching, and tile drainage
— Incomplete understanding of regulatory
accountabilities under the provincial Water Act

and

+ Importance of translating function to benefit:

— Landowners unable to evaluate wetland
Ivaluesin ingful ic terms.
+ Need to supportinformed decision-making
+ Tradeoffs not clearly understood

» Long-term direction may capture ES.

dberto s

Land-Use Planning

+ Key area for wetland conservation and protection:
— Reglonal/sub-regional plans

- Plans and conser
— Provincial conservation areas (part of 17%)
+ Enabled through powerful legislation:
— Alberta Land Stewardship Act
— Municipal Government Act
— Envil | Pr ion and Enh Act
~ Provincial Parks Act
~ Wilderness Areas, Ecological Reserves, Natural Areas
and Heritage Rangelands Act
+ Opportunities to explore benefitconversation at
higher resolution and more localized scale.
— Greater for
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