iroslav Honzak- e

| | Pretoria 3
A October 2019 D
AT : ‘ ‘1 | L . © Benjamin Drummond



Do To  Io Do

Fundamental questions for
modeling services flows

Where are the ecosystems?
Where are the beneficiaries?
How do benefits move from ecosystems to beneficiaries?

What is the quantity and value of the service?



Spatial context of service flows

Fisher eta |. 2009



Spatial context of service flows (cont.)
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Area of critical ES flow

Blocked flow

Depleted
flows




Types of service flows

Hydrologic services Aestheticviewsheds

Recreation,
aesthetic
proximity, some
cultural services

e

Recreation, flood
regulation, coastal

Carbon sequestration,
some.c_ultural values protection et < ARiE :
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Jools for measuring,
modelling, and valuing
ecosystem services
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sites, and protected areas
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WHAT ARE ECOSYSTEM SERVICES?

Adapted from Haines-Young and Potschin (2010)



WHICH TOOL TO USE?

S,

ECOSYSTENMER: ' /),
SERVICES
TOOLKIT

.

C0$t|ng integrated valuation of AR' ES

ecosystem services ARtificial Intelligence
and tradeofts

q

INVEST

for Ecosystem Services

Nature

The Protected
Areas Benefits
Assessment Tool




http://wwf.panda.org/our_work/biodiversity/protected areas/arguments for_ protection/

The Protected
Areas Benefits

Assessment Tool

Ecosystem Services:

(Any)
Examples include:

Subsistence fisheries
Fuelwood

Harvested wild goods
Hunting

Livestock grazing

Free (PDF guide)
Stakeholder workshop
required for each site
No computer modeling /
GIS required
Non-spatial

Medicinal resources
Traditional agriculture
Timber

Water

Carbon storage

Coastal protection

Flood protection

Cultural or historical values

Qualitative
Site scale

 Adaptable

Mental & physical health
Peace & stability

Research / knowledge
Education

Recreation

Spiritual values

Scenic quality

Wilderness and iconic values



EXAMPLE

Economic benefits from 58 PAs in the
Dinaric Arc region

Question: What are the major economic
benefits from protected areas?

Why PA-BAT?

Site-level assessment tool, no data
required, relatively rapid, workshop-
based, no modeling/GIS required

Constraints: Not practical to apply to
multiple sites simultaneously, requires
workshop(s) for every site, local
knowledge may be limited or biased

The Protected
Areas Benefits

Assessment Tool

o chad it #
T T 1 ]

Nature conservation
Pollination & honey production
Hunting

Jobs in Protected Areas
Cultural & historical values
Traditional agriculturse

Formal & informal education
Wild food plants and mushrooms
Commercial water use

Fishing

Livestock grazing

Wood

Medicinal herbs

Building knowledge

Water quality & quantity
Genstic material

Nature materials

Climate change mitigation
Flood prevention

Specific site value

Soil stabilization
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TESSA: TOOLKIT FOR ECOSYSTEM SERVICE SITE-BASED

Ecosystem Services:

1. Global climate regulation
2. Harvested wild goods

3. Cultivated goods

4. Water (provision, quality)

ASSESSMENT

http://tessa.tools/

 Free (PDF guide) .
 Minimal expertise .
required .
* Moderate time required -
 Requires field data .
collection
5. Nature-based recreation
6. Cultural (forthcoming)
7. Pollination (forthcoming)
8. Coastal protection (forthcoming)

Non-spatial
Quantitative
Monetary
Site scale
Comparative



ECONOMIC VALUATION OF
EXAMPLE MOEYUNGYI WETLAND, MYANMAR

Economic valuation of Moeyungyi
Wetland

Question: What is the value of
ecosystem services provided by a KBA,
and how would the value change under
an alternative scenario?

Why TESSA?

Site-level assessment tool, comparative,
provides results in monetary terms,
relatively rapid, no ES expertise required

Constraints: Not practical to apply to
multiple sites simultaneously, or at the
national scale

P b3 (o)
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COS$TING NATURE & WATERWORLD

C0$t| ng http://www.policysupport.org/costingnature
Nature http://www.policysupport.org/waterworld

* Free (basic) or « Spatial

. paid (advanced) < Quantitative
Watariloria * No expertise * Non-monetary
required * Site to global
.  Leasttime scale
required e Scenarios

 No data required

Ecosystem Services:

1.  Carbon

2. Freshwater (quantity, quality, flow regulation)
3. Hazard mitigation

4. Nature tourism



EXAMPLE
Regional-scale analysis of freshwater services provided by PAs

Question: what is the total contribution of PAs to freshwater
services in Amazonia?

Why WaterWorld? Rapid, all required data provided

Constraints: not open-source, uncertainty related to accuracy of
global data

= ity
darm _,'J,"
importance for fresh
water services ((ealized)

' Mgl

ow




INVEST

integrated valuation of
ecosystem services
and tradeoffs

Ecosystem Services:
Carbon

Coastal blue carbon
Coastal vulnerability
Fisheries

Habitat quality

Habitat risk assessment
Marine fish aquaculture
Marine water quality

®NO O A WN S

www.haturalcapitalproject.org/invest/

Free .
Open-source .
Requires a GIS .
Moderate time required

Requires data (for example,

land cover)
Spatial (maps)

9.

10.

1.

12.
13.
14.
15,
16.

Nearshore waves and erosion
Offshore wind energy

Recreation

Water yield (hydropower production)
Scenic quality

Sediment retention

Water purification

Wave energy

Quantitative

Non-monetary or monetary
Multiple scales (local to
national)

Comparative (scenarios)



Key
EXYAMPI E . . .
EXAMPLE Biodiversity

National scale ecosystem service Areas
modeling

Question: How are KBAs benefitting
people in Myanmar at a national
scale?

Why InVEST?

National-scale, relatively low data
requirements

Constraints: modeling based on limited S bakreduciion
data & assumptions, requires GIS for flood-prone villages
eXpertlse g [ncrease

No service

— Decrease

INVEST

[ Terrestrial KBAs

integrated valuation of
cosystem services
and tradeoffs




ARTIFICIAL INTELLIGENCE FOR ECOSYSTEM SERVICES (ARIES)

http://aries.inteqratedmodelling.orqg/
Free (k.LAB software) & open- ¢ Global models: no data required
4 source * Spatial
N

Currently: specialized expertise /* Qualitative or quantitative

training required * Monetary or non-monetary
* Future: web-interface (no » Site to global scale
AR' ES expertise required) * Cloud-based
ARtificial Intelligence * New case studies: all data * Collaborative
for Ecosystem Services required * Context-specific
Ecosystem Services (global models - can beln development: Case studies (cannot be run anywhere):
run anywhere): 1. Coastal flood regulation 1. Aesthetics/scenic quality
1. Carbon storage 2. Landslide regulation 2. Biodiversity
2. Flood regulation 3. Mariculture 3. Carbon sequestration
3. Pollination 4. Water supply 4. Crop production
4. Recreation 5. Cultural/spiritual values
5. Sediment regulation 6. Fisheries



https://solves.cr.usgs.gov/

* Free of diverse stakeholder groups
S I V E S - Spatial mapping of social  Quantitative 10-point social
values values metric
Social Values for Ecosystem Services o Requires ArcGIS * Values Transfer Tool
* Requires social surveys / social * Can be combined with
science expertise biophysical modeling tools

* (Can be used to assess values

Ecosystem Services Examples include: * Recreation, nature tourism

* Any social or cultural values » Cultural or historical values » Scenic quality / aesthic viewsheds
* Cultural heritage * Wilderness and iconic values
* Inspiration, creative or artistic » Etc.

* Social relations
*  Community benefits
* Research / knowledge benefits






:‘J?N Comparison of ecosystem
S services tools

Tools for measuring,
modelling, and valuing
ecosystem services

Guidance for Key Biodiversity Areas, natural World Heritage
sites, and protected areas

Rachel A. Neugarten, Penny F. Langhammer, Elana Osipova, Kenneth J. Bagstad, Nirmal Bhagabati
Stuart H. M. Butchart, Nigel Dudiey, Vittoria Elliott, Leah R. Gerber, Claudia Gutierrsz Arrellano
Kasandra-Zoica ivani¢, Marianne Kattunen, Lica Mandle, Jennifer C. Memman, Mark Mulligan

Kelvin S.-H. Peh, Ciara Raudsepp-Hsearne, Danus J. Semmans, Sue Stolton and Simon Willcock

Craxg Groves, Senes Editor

https://portals.iucn.org/library/node /47778 Pages 11-25



Name Acronym
Integrated Valuation of Ecosystem Services and

Tradeoffs INVEST
Toolkit for Ecosystem Service Site-based Assessment TESSA
Co$ting Nature C$N
Artificial Intelligence for Ecosystem Services ARIES
Social Values for Ecosystem Services SolVES

Multiscale Integrated Models of Ecosystem Services MIMES

Protected Areas Benefits Assessment Tool PA-BAT
Ecosystem Services Toolkit EST
WaterWorld WW

InVEST

egrated valu

CoSting
Nature

%
0

SolVE

The Protected
Areas Benefits

Assessment Tool




TOOL TYPE

Social science survey / field
protocol / workshop

More expertise
& data required

SolVES

Social Values for Ecosystem Services

The Protected
Areas Benefits

INVEST
Assessment Tool S tegrated vlustion o

ECOSYSTEME !

SERVICES " Wb e ¢ .
2oL 2 CoSting
o Nature

Less expertise
& data required

Written guidance documents Computer-based models
/ interactive PDFs



1. Reason for assessment

2. Type of outputs needed

InVEST

Advocacy ,

. _ 3. Practical considerations Codting
Spatial Planning Qualitative / Nature
Finance quantitative Time .‘
Establish a PES Spatial / non-spatial $ 54
scheme Monetary / non- , A‘RIES

monetary EXperiise iy St

; : - Data
Single site / multi-site SQIVES
MImes

LUCI =



1. Reason for assessment

Reasons for measuring ES INVEST MIMES PA-BAT SolVES TESSA WW
provided by sites

Public/policy support

Provide additional evidence and justification for the

importance of conserving a particular site v/ v/ v v/ v/ v v v/ v/

Foster local awareness of the ES provided by a
particular site v v v v v v v v/ v

Build support for the conservation of multiple sites
through increased understanding of their wide range of
benefits L4 4 v o W\ v/ v/ v/

Link ES contributed by all sites in a country to
international or national sustainability goals and national
policies (e.g. SDGs) v v/ v v/ v/

Establish the baseline of ES provided by a site to enable
monitoring of changes and support management
planning L4 4 v v W v/ v/ v/

Reveal synergies and possible trade-offs between
ES and/or ES and conservation objectives to identify
management options for the site v v/ 4 o s v/ 4 4

Develop, implement and update management strategies
for the site (e.g. integration of ES into site’s management
plan or developing a business plan for the site) v v v v/ v/ v/ v v/ v

Human well-being

Ensure a good understanding of the ES values that
are important to resident, local and more distant
stakeholders v v/ v v |V | v v v/

Assess compensation options to resident and local

stakeholders for ES forgone as a result of biodiversity

conservation, to contribute to discussions about Free
Table 3 Prior and Informed Consent, confiict resolution, etc. v v/ v v v

v = can potentially be used; /¢ = can potentially be used and there are case studies



Do you need results that are quantitative?

Do you need results to be spatially explicit (maps?)

Do you need results that are in monetary units?

Is the assessment for a single site or area?

Do you need results which are comparative (between two sites or policy scenarios?)
Do you have capacity / time to develop the model yourself?

Do you already have data on ecosystem services at the relevant scale?

Do you have capacity / time for field data collection?

Do you have capacity / time for stakeholder consultation or surveys?






