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Guiding questions

« Which general approaches exist to assess ecosystem services (ES)?

« What are ES indicators?

« Which methods can be used to assess ES indicators?

« What should we consider when assessing ES indicators in urban contexts?

 Problem analysis (hand on)
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Rationale for Indicators

Sea surface temperature (°C)
Macrobenthos as indicator species in rivers (name, number of)

Nitric oxide (NOXx) levels (ppm) or NOx per unit of GDP
Trunk circumference (m)

4
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General examples of environmental indicators

Our environment is highly complex and variable
Monitor and measure everything — not possible

Indicators are a practical and economic way to track the state of the environment

TUNC  VERTCAL AVERAGE
CRCUNFERECE  HEGHT  CROWNSPREAD
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Other examples of indicators

Economic (Gross Domestic Product, GDP)
Social (Employment rate)

Indices (Air Quality Index, Happiness Index)

Happy Planet Index Score Use the gropdmwvsxpiore how countries compare on each-of-

2
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Definitions

“An environmental indicator is a numerical value that helps provide insight into the state of
the environment or human health. Indicators are developed based on quantitative
measurements or statistics of environmental condition that are tracked over time.
Environmental indicators can be developed and used at a wide variety of geographic
scales, from local to regional to national levels.” [1]

“A parameter or a value derived from parameters that describe the state of the
environment and its impact on human beings, ecosystems and materials, the pressures on
the environment, the driving forces and the responses steering that system. An indicator
has gone through a selection and/or aggregation process to enable it to steer action.”

) Ecosystem Services s
il I  July 2012, Pages 26-30 a

Miiller & Burkhard (2012) Tl1e indicator side of ecosystem services

ler 2, . Benjomin Burkhard
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https://en.wikipedia.org/wiki/Environmental_indicator#cite_note-1
http://www.sciencedirect.com/science/article/pii/S2212041612000022

Other examples of indicators

Key definitions
Measure (or measurement): Actual measurement of a state, quantity or process derived from
observations or menitoring. e.g. bird counts, total dissolved solids, biomass, runoff.

ui nfo rmation th at efﬁ Cie ntly commun icates the i\:;;:::-:ewruaes measures to communicate something of interest. They are purpose and audience
c h a racte ri sti cs a n d tre n d s of ecosyste m se rVi ces , Metric: a set of measurements or data collected and used to underpin each indicator.

. . . . An index comprises a number of measures cembined in a particular way to increase their sensitivity,
making it possible for policymakers to understand the e s SR e D
conq ition, trends and rate of change in ecosystem Supndho ool s G s o)
Se rVI CeS” and rate of change in ecosystem services.

= Interpretation depends on data sets and proxy
indicators, such as land cover and land use.

= Methods: Models (InVEST), GIS Mapping, Surveys

Port Barton, Fsiswan, Philipinas © Iy Aiosrs M Doias ias, WoraFish (201 1)
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Other examples of indicators

“information that efficiently communicates the

Key definitions
Measure (or measurement): Actual measurement of a state, quantity or process derived from
observations or menitoring. e.g. bird counts, total dissolved solids, biomass, runoff.

An indicator uses measures to communicate something of interest. They are purpose and audience

c h a raCte ri Sti cs a n d tre n ds Of ecosySte m se rVi ces I ;p::zca set of measurements or data collected and used to underpin each indicator.
making it possible for policymakers to understand the Sl ool ol i bl
condition, trends and rate of change in ecosystem S s e e
Se r,vi CeS” trends of ecosystem services, making it possible for policymakers to understand the condition, trends

and rate of change in ecosystem services.

= Interpretation depends on data sets and proxy
indicators, such as land cover and land use.

= Methods: Models (INVEST), GIS Mapping, Surveys

Port Barton, Fsiswan, Philipinas © Iy Aiosrs M Doias ias, WoraFish (201 1)
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RESI, Global CCS Institute, ES Finland

Ecosystem ServicesS s

Different combinations of services are provided to human populations from the various types of ecosystems represented here. Their ability to deliver
the services depends on complex biclogical, chemical, and physical interactions, which are in turn affected by human activities.

MOUNTAIN AND POLAR INLAND WATER CULTIVATED COASTAL
Food Rivers and other wetlands Food Food
Fiber Fresh water Fiber Fiber
Frash watar Food Fresh water Timber
Erosion control Pollution contro| Dyes - Fuel
C I C ES Climate regulation Flood regulation Timber Climate regulation
Recreation and ecotourism Sediment retention Pesi regulation Waste processing
Assthatic values and transport Biofuels Mutrient cycling
Spiritual values Disease regulation Medicines Storm and wave protection
MNutrient cycling Mutrient cycling Recreation and ecotourism
Recreation and Aesthetic values Aesthetic values
Eco S stem ecotourism Cultural heritage
y Assthetic values

National Ecosystem Service Assessment

Finland has a large population of semiwild reindeer, approximately 200 000 animals.
Reindeer are herded in the reindeer management area, which covers more a third of the
land area of Finland in the northern part of the country. Reindeer herding is a traditional
livelihood of indigenous Saami people, but many Finns own reindeer as well.

Finland

Zambia

Reindeer are herded mainly for meat. Other material products are pelts, skins, antlers and

= \Wetland products: Papyrus and ree bones. The revenue of reindeer herding before taxes was 23.2 million euros in 2008.

There were approximately 4 500 reindeer owners in 2013. Reindeer herds feed mainly on

items, pa|ms used to make pa|m Wi natural pastures such as lichen grounds on forested and alpine heathlands.
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DPSIR Framework

First proposed by the EEA. A
Driving Forces
I1; H = T} Basic Sectoral
Drivers, pressures, state, impact, response” framework. tands; el
energy generation,
Drivers and pressures- indicators of the human b i e

Pressure
S Response
FALmIS Ackivitye s Of society to solve
directly affecting the Y

State and impact indicators- cover the resulting environment, e.g. thegropiey; o &

research on solar

activities and resulting pressures on the environment

carbon dioxide or

conditions in the environment and the implications for \_methane emissions SR I
the health of ecosystems and humans. \ *
Response indicators- measure the reaction of human State Eﬁws';r;a;tangmg

Observable changes

society to the environmental issue. in the environment, prreria ay.

T decrease in agricultural
e.g. rising global

Three key criteria: temperatures e
1. scientific credibility policy/social relevance
2. practical monitoring
3. data requirements
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E.g. Developing indicators with DPSIR Concept

Urban Sprawl?

Haase, 2007

12
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ES Indicator Development Framework

Identify &
consult
stakeholders/
audience

Identify
management
objectives
& targets

Determine key Develop

guestions & # conceptual

indicator use model

Identify
possible
indicators

Gather
& review
data

Calculate
indicators

Communicate
& interpret
indicators

Test & refine
indicators with
stakeholders

Step 1: Identify and consult stakeholders and target audience

Questions to ask during this step:
@ Who are the relevant stakeholders, and do they all need to be consulted?

‘@ What questions do the staksholders want answers to regarding the ecosystem service of concern?

@ How will the want to use the indi e.g. for decisi king, for reporting, for
eceation. Step 2: Identify ES related policy objectives and targets
@ Have the inputs, expectations and outputs of the indicator development process been clearly defined

for the stakeholders?

are different ing to have over the

‘®How much ownership and decisi
choice of indicators?

Step 3: Determine key questions and indicator use

Questions to ask during this step *  What ES does this habitat provide?
@ What are the key questions that the intended user or audience have about ecosystem services? « Arethe ES declining in our country?

» Can the key questions be made more specific or focused?
Howw will the indicator be used? *  What are the main threats to the ES in the area?

Wiho willbe using the indioator? »  Whatis the status of the tourism numbers visiting the park?
® What level of education and familiarity with the subject does the intended audience already have?

Step 4: Develop a conceptual model

Servica .
o fooe =
provection.

rocess prowdng e sanice

Figure 2. Framework for linking ecosystems to human
well-being

‘Source: de Groot etal., 2cu0, modified from Haines Young &

UNEP (2014) Measuring Ecosystem Services

Botschin, 20
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ES Indicator Development Framework

Identify & Identify
consult management . ; H indi.
I objectives Step 5: Identify possible indicators
audience & targets Questions to ask during this step: R
v thr eistng inccatorstat can hlp 8 anwr th ey qustont Step 6: Gather and review data
® How well does sach of | L 10 angwer
r [ = opore ientically Questions to ask during this step:
supported and easy for the user to understand? e a y the
@ Are potential reasons for change in the value of the indicator well understood? e
How sasily wil it bs understood by the intsnded users? ‘mﬂﬂ;‘m“@mmmmﬁ L
# Is there suitable data for sach of the possible indicators?
indicator use e
* What 'f‘m' wua-m.lilth now and in the future for producing the possible indicators? Step 7: Calculating indicators
* Who will decide which indicators will be calculated?

: r':;:tb':s Step 8: Communicate and interpret indicators

Questions to ask during this step:

® Does the indicator communicate a story to the intended audience?

» What kind of mecia do | want 1o use to comimunicats the indicator storyline?
Gather » Have | tailored the indicator outputs 1o the intended audiences?

& review

data

Step 9: Test & refine indicators with stakeholders

Questions to ask during this step:

Does the indicator answer the users' key question(s}?

wls the indicator fit for purpose?

#ls the indicator understood In the intended manner by the users?

@ What improvements could be mads to the indicatar and its presentation?

Calculate
indicators

Step 10: Develop monitoring and reporting systems
Questions to ask during this step:

Communicate et

& interpret

indicators

sls resources to p L in
the future?

=I5 there a clear institutional respansibility for the continued production and reporting of the indicator?

Test & refine
indicators with
stakeholders
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Other approaches

+ Example of the ESMERALDA proposed

framework

15

EUP - Session 5: Overview of methods for mapping and assessment of ES

What kind of questions do stakeholders have? R R

(a) Nature Conservation

(b) Climate, Water and Energy
(c) Marine and Maritime Policy
(d) Natural Risk

&) Urban and Spatial Planning
() Green Infrastructure

(g) Agriculture and Forestry
(h) Business, Industry and Tourism

Identification of relevant stakeholders and
network creation and involvement

i) Health
2. Categories of stakeholders

(a) Competent authorities
(b) Other experis

(c)
d) General Public
3. Level of involvement

(a) Inform
(b) Consult
(c) Involve
(d) Collab [/ Partnership

Mapping and assessment process

‘@) Empower
(a) Urban
(b) Cropland
()G
(d) Woodland and forest
(e) Heathland and shrub
(T) Sparsely veg land
(g) Wetlands
(h) Rivers and lakes
(i) Marine inlets and transitional waters
() Coastal
k) Shelf

4b. Ecosystem conditions assessment

4c. Selection of ES

a) Scientist-driven

b) Stakeholders’-driven

4d. Selected ES & Applied method
(a) Biophysical methods

(b) Economic methods
c) Socio-cultural methods

Dissemination and communication (D&C)

5. Target of the D&C acf
&) Scientific publication

(b) D&C to Competent Authorities
c) D&C to General Public

Implementation

6. Increasing level of Impact

(a) People aware of, understand and discuss ES
b) Stakeholders focus on ES and articulate different p
c) Altemative choices based on ES mapping and assessment

d) Plans & policies consider ES mapping and assessment

(e) New policy and finance mechanism ished

Geneletti, Adem Esmail et al., (2020) Ecosystem services mapping and assessment for
policy- and decision-making: Lessons learned from a comparative analysis of European

case studies. One Ecosystem 5: €53111. https://doi.org/10.3897/oneeco.5.e53111



https://doi.org/10.3897/oneeco.5.e53111

Overview of Indicators and Methods

Biophysical

of

services

What to measure?

How to measure?

Purpose of the assessment
Target audience

Select an appropriate indicator - Position on the ES cascade

Spatial and temporal scale

Select an appropriate method

Economic

Total Economic Value

Social

Why to measure? Select an appropriate type of output ]

Values

. e |
Select an appropriate type of data
How to measure? Select an appropriate type of method:

Quantitative

//database.esmeralda-project.eu/home

o

2

=

<

-

>

Use Value Non-Use Value ] . o

Observation methods Consultation methods Engagement methods

Direct measurement Indirect measurement Indirect measurement o
. i * Preferences and values o ivati d values . d values (o]
acdioceeations O R EERE EMEICEID 0 Bz SEiE) + Quantitative data + Qualitative data * Quantitative/Qualitative data a
* Field experiments observation (NDVI, land and process based models 5 _ N o PEOECs . P . 2 3
« Surveys and questionaires cover, surface tempera- of ecosystems and ecosys- Direct Use Indirect Use Option Altruism Bequest Existence B o e e e « Surveys, interviews « Workshops, focus groups (o)
. 'S":;o;’momic . lemeRnics + Understand social demands  * Evaluate social value and «  Solve sacial conflicts and &

« Proxy indicators and priorities motivations of ecosystems trade-offs I

£

a0 %, (] © L oS §

3
Q.

2

=

<
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Indicators and Methods: E.g. Biophysical

Biophysical quantification of ecosystem services

What to measure?

How to measure?

Direct measurement

* Field observations
* Field experiments
= Surveys and questionaires

oo

Purpose of the assessment
Target audience

Select an appropriate indicator - Position on the ES cascade
Spatial and temporal scale

Select an appropriate method

Indirect measurement Indirect measurement

* Remote sensing and earth * Expert based, statistical
observation (NDVI, land and process based models
cover, surface tempera- of ecosystems and ecosys-
ture, ...) tem services

* Socio-economic data
* Proxy indicators

Vihervaara at al, 2017

=
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Same indicator, one ES?

Different indicators can be used to measure or indicate a single ES.
So hundreds of indicators available or possible.

The choice for an indicator depends on many factors including:
% purpose

+» audience (pollination: scientist, farmer, policy officer)

% position on the ES cascade

+ spatial and temporal scale considered (pollination vs. carbon)
+ availability of data

RUHR
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Examples of indicators

Provisioning
« Water for drinking:
Q Proportion of population using an improved drinking water source

Regulating
« Climate regulation:
Q UHI Effect reduction by trees: Temperature reduction effect by tree cover
in each land use multiplied by m2 of plot trees cover in °C

Cultural
* Recreation:
O Green space supply: Percentage of green space of the total area of the city (%)

RUHR
19 EUP - Session 5: Overview of methods for mapping and assessment of ES UNIVERSITAT R U B
BOCHUM



E.g. of indicators from the EU MAES project

Ecosystem services

Main terrestrial and
freshwater ecosystem

Indicator for terrestrial and freshwater ecosystems

Indicator for marine ecosystems

Cultivated crops
Reared animals and their outputs

Wild plants, algae and their outputs

Wild animals and their outputs

Plants and algae from in-situ
aquaculture

Animals from in-situ aquaculture

Water (Nutrition)

Biomass (Materials)

Water (Materials)

Plant-based resources

Animal-based resources

Animal-based energy

(Mediation of waste, toxics and other
nuisances)

Mass stabilisation and control of ero-
sion rates

Buffering and attenuation of mass
flows

Hydrological cycle and water flow
maintenance

Flood protection

Storm protection
Ventilation and transpiration

Pollination and seed dispersal

Cropland
Cropland
Grassland
Forest
Forest

Lakes and rivers
Lakes and rivers
Cropland Forest

Lakes and rivers
Forest
Forest

Forest

Forest
Cropland
Grassland

Wetlands

Cropland
Grassland
Cropland
Grassland

® Area and yields of food and feed crops

® Livestock

® Distribution of wild berries (modelling®

® Population sizes of species of interest

@ Freshwater aquaculture production

® Water abstracted

® Area and yield of fibre crops

@ Timber production and consumption s
@ Water abstracted

® Total supply of water per forest area (r

® Fuel wood statistics

@ Area occupied by riparian forests
Nitrogen and Sulphur removal (forests

@ Soil erosion risk or erosion protection

® Floodplains areas (and record of annue
® Area of wetlands located in flood risk :

® Amount of biomass

® Pollination potential

Yield
Landings
Catch per unit effort (where applicable)

® available indicator to measure the condition of an ecosystemn, or the quantity of an ecosystem service at a given CICES level
for which harmonised, spatially-explicit data at European scale is available and which is easily understood by policy makers or
non-technical audiences. Spatially-explicit data in this context refer to data that are at least available at the regional NUTS2 level
or at a finer spatial resalution. CICES classifies ecosystem services at 4 hierarchical levels, Sometimes, it is more cost-effective to
consider an assessment of ecosystem services at a higher CICES level than at class level, espedally if aggregated indicators are
available. Indicators that aggregate information at higher hierarchical CICES level can therefore also have a green label.

available indicator to measure the condition of an ecosystem, or the quantity of an ecosystem service at a given CICES level
but for which either harmonised, spatially-explicit data at European scale is unavailable or which is used more than once in an
ecosystern assessment, which possibly results in different interpretations by the user. This is typically the case for indicators that
are used to measure ecosystemn condition, which are reused to assess particular ecosystem services. This colour also includes
indicators that capture partially the ecosystem service assessed.

® available indicator to measure the condition of an ecosystem, or the quantity of an ecosystem service at a given CICES level
but for which no harmonised, spatially-explicit data at Furopean scale is available and which only provides information at
aggregated level and requires additional clarification to non-technical awdiences. This category includes indicators with limited
usability for an ecosystem assessment due to either high data uncertainty or a limited conceptual understanding of how
ecosystems deliver certain services or how ecosystem condition can be measured. The ability to convey information to end-users
is limited and further refined and/or local level assessments should be used for verifying the information provided by this type of
indicators.

unknown availability of reliable data andfor unknown ability to convey infarmation to the policy making and implementation
processes,

Magaing and Assessment of
Ecosystems ard Ui Ser

.

20

EUP - Session 5: Overview of methods for mapping and assessment of ES

RUHR
UNIVERSITAT
BOCHUM

RUB



Question: Which ES do these indicators indicate?

Soil field (water) capacity (%) 50
Direct run-off (mm/yr.) F
Peak flow reduction downstream (%), return time (10) years I
Area of recent floodplains minus built-up settlement areas
and transport space (ha)

25—

# \"xl‘
*, ===~ Developed

¥,
,
I
s
,
ra
/ Y
r
I
'

Soil moisture content (% vol)

Flow Rate
S
L

Field capacity

Wilting point

Water available
to plants

Unavailable water

Sand Sandy Loam

= Undeveloped loam
",

e,

Timea
Source: R.A. Homer

Silt Clay Clay
loam loam

Water regulation

21
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Indicators and Methods: E.g. Biophysical

Biophysical quantification of ecosystem services

Purpose of the assessment

Target audience
-
Wb D LT Select an appropriate indicator - Position on the ES cascade

Spatial and temporal scale

Select an appropriate method

How to measure?
Most accurate

means to quantify
ES.

Time, money and Direct measurement Indirect measurement Indirect measurement
resource
. * Field observations * Remote sensing and earth * Expert based, statistical
consumilng. * Field experiments observation (NDVI, land and process based models
Mostly suitable « Surveys and questionaires cover, surface tempera- of ecosystems and ecosys-

for site level or
local scale.

ture, ...) tem services
* Socio-economic data
* Proxy indicators

Vihervaara at al, 2017

=
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Methods: Models and Mapping ES

Models

« Combine types of data

0 Measured (direct) data, i.e. precipitation, nitrogen loads
O Background data, i.e. Elevation

O Parameters, i.e. Water retention coefficients

O Look-up tables

Nitrogen export (kg/pixel) Above ground carbon stock (Mg C/ha)

®) Pl

kg-pixel”

l Highest

- Lowest

RUHR
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ES valuation: Monetary valuation

The components of Total Economic Value (Pearce and Turner, 1990) and
correspondence with ES categories.

25
N &
QI
Total Economic Value ° % 3
S
[}
g2t
=
EYR
Use Value Non-Use Value g SE
| g g0
= -
| | 528
| § 78
) Direct Use Indirect Use Option Altruism Bequest Existence 5 g <
Ecosystem service &=
X e &E
% B W
— 0=
LE®w
Yoy
€
T =&
T8 &
S E
588
o8P
. . . RUHR -
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ES valuation: Monetary valuation (2)

Overview of primary valuation and value transfer methods

Primary
valuation =
methods

[ Cost Approaches I lPruductinn Linkages]

[ Behavioural Linkages ]

I Public Pricing ] [ Market Prices ]

I Revealed Preference ]

I Stated Preference ]

[DefensweE:pendltur&] [ MNet Factor Income ]

Hedonic Pricing ]

[ Contingent Valuation ]

I l

T

[

[ Replacement Cost ] [ Production Function J

Travel Cost Method

[ Choice Modelling J

[ Input-Output Models

[ Restoration Cost ]

I Damage Cost ]

[ Opportunity Cost ]

[ Group Valuation J

l s === === = = . I
Primary Valuation Estimates

Brander et al. (2018). Report on economic mapping and

assessment methods for ecosystem services. Deliverable D3.2 EU

Horizon 2020 ESMERALDA Project, Grant agreement No. 642007.

RUHR
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Ecosystem Services Valuation Database (ESVD)

Officially launched during an online event on 14 October 2021. More information on ESVD
can be found here. Interested in this topic? Sign up for the ESVD mailing list here.

< (&) £ https//www.esvd.net Y e G ] a = @ z )
ESVD Home Database Suggest a Study © Blal Adem Esmail ~
Ecosystem Services Valuation Database (ESVD) Terms of Use
The continued loss of ecosystems and biodiversity is endangering the prosperity of current and future generations We allow use for non-commercial, research
(Dasgupta, 2021). To make better informed decisions about the trade-offs involved in ecosystem management, and educational purposes aimed at
land-use change, or any activity affecting ecosystems and biodiversity, we need better information about the full supporting more sustainable ecosystem
importance of ecosystems to our wellbeing. The Ecosystem Services Valuation Database (ESVD) has been management and policy making.
developed with the chng.—term goal of providing robu§t and easily accessible lnforméllon on thfr economic benefits Reports using the ESVD should be made
of ecnsysl‘ems and biodiversity, and the costs gf their loss, to support decision making regarding nature publicly available and use correct citation
conservation, ecosystem restoration and sustainable land management, {Foundation for Sustainable Development
The focus of the ESVD Is to gather information on economic welfare values related to ecosystem services (2021). Ecosystem Services Valuation
measured in monetary units, By communicating such values in menetary units, we provide recognisable Database 1.0, [download date],
information that can be used to internalise the importance of Nature in decision making. https:/fesvd.net).
The ESVD currently contains over 6,700 value records from over 950 studies distributed across all biomes, In no event will the Foundation for
ecosystem services and geographic regions. Our repository of valuation studies contains over 5000 studies and Sustainable Development, their affiliates,
the number is growing continuously so the number of value records in the ESVD will increase over time. agents or collaborators be liable for any
Do you want to do a project with us or read more on the ESVD, please for more information damages: Inclu:lllng without limitation, direct
on the background, the different ESVD applications as well as the latest projects. o7 mclirect. ;peC|Efl o \rlludentai. r710ral o
consequential, arising in connection with your
use of the ESVD, its information or
derivatives of the ESVD.
About the ESVD & Registration htt // d t/ d
To use the ESVD you can . By signing up, you are indicating agreement with the Terms of Use specified in the card to the right. Contact
You can search the ESVD in the “Database” page using a set of drop-down lists and/or free text search, Here you can view your search results, generate
summary statistics, and download data. Want to stay informed? RUHR

UNIVERSITAT
BOCHUM

You can suggest a study to be added to the ESVD using the “Suggest a Study” page. Suggested studies will be added to the repository of valuation studies

RUB


https://es-partnership.us8.list-manage.com/track/click?u=3adae50b15658b795ac16cdc3&id=bd8d5dd43a&e=47f46f80e8
https://es-partnership.us8.list-manage.com/track/click?u=3adae50b15658b795ac16cdc3&id=acd307ffd1&e=47f46f80e8

Ecosystem Services Valuation Database (ESVD)

<« C (3 https//www.esvd.net/esvd  AY T8 s 0 = @ 2 o
ESVD Home Database Suggest a Study © Blal Adem Esmail ~
GET STARTED Filters

« Sel your search criteria in the “Filters” card to find value records.
+ Browse your results in the “Valuations" table below. Biome / Ecosystem
« Generate summary statistics, download data, or suggest a study using the “Acticns” card.

Germany, Federal Republic of X

Valuations: 29 row (s) Protection Status

StudylD  Location Name Countries Biomes Ecosystems TEEBES s TEEB ES services
932 Harz
TEEB ES services CICES Study/Site Scale Value 2020 $/halyr Valuation Method
932 Hainich -
>
932 Eifel Opportunities for recreation a Charactarictics of livinn svata Natinnal AR3 A3 Traval Cost g
=
932 Black Forest - o @
Opportunities for recrez Site Area (ha) Site Length (km) Ecosystem Condition Protection Status Beneficiaries c
%2 Berchiesgaden Opportunities for recree -g
932 Bavarian Forest 24732 Well-functioning (or ...  Protected recreationists in Ger... $
Opportunities for recree -
932 Jasmund 7513
Opportunities for recree
932 Kellerwald-Edersee N 10770 Ecosystem Condition Protection Status Beneficiaries Bibliographic Reference Review Date =
Opportunities for recree »
10062 o
Opportunities for recree Well-functioning (or ...  Protected recreationists in Ger...  Mayer, M., & Woltering, M. (2...  16-07-2021 =
20804
Opportunities for recree Well-functioning (or ...  Protected recreationists in Ger...  Mayer, M., & Woltering, M. (2...  16-07-2021
24217
Well-functioning (or ... Protected recreationists in Ger...  Mayer, M., & Woltering, M. (2...  16-07-2021 RUHR
Well-functioning (or ... Protected recreationists in Ger...  Mayer, M., & Woltering, M. (2...  16-07-2021 UN|VERS|TAT

BOCHUM



Indicators and Methods: E.g. Socio-cultural

Why to measure? Select an appropriate type of output 4

Values

What to measure?
Select an appropriate type of data | il
How to measure? Select an appropriate type of method:

Q

Observation methods

* Preferences and values

* Quantitative data

* Researchers

* Free listing and ranking

* Understand social demands
and priorities

©

Consultation methods

+ Motivations and values

* Qualitative data

* Non-academic stakeholders

* Surveys, interviews

* Evaluate social value and
motivations of ecosystems

X

Quantitative

Engagement methods

* Perceptions and values

* Quantitative/Qualitative data

* Researchers & stakeholders

*  Workshops, focus groups

= Solve social conflicts and
trade-offs

Vihervaara at al, 2017

RUHR
UNIVERSITAT
BOCHUM
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ES valuation: Non-monetary valuation

NMYV techniques focusing on social preferences

Quantitative Qualitative Deliberative

(predominantly) (predominantly) (discourse based)

OpenNESS (Kelemen et al., 2016). Classification of Non-Monetary valuation
(NMV) approaches according to methodological similarities in data collection.

Photo voice;
N N Citizen science
on- . on- . apps;
Consultative COnSuitative Consultative consuitative Filed notes;
Citizens’ jurues;
Consensus
conferences;
Future scenarios
Secondary Expressed Secondary S (group setting);
sources sources Valuation
workshops
Official statistics Survey of ES social Documentary Semi- Filed notes;
preference mapping analysis structured and Participant
assessment in-depth observation
Photo interviews.
elicitation Focus groups;

survey Future scenario
Q-methodology (individual R U B

Time use settings)



Methods: Models and Mapping ES

Immaterial, socio-ecological benefits
from nature (knowledge, spiritual,
aesthetic)

* Intangible--- How to measure?
How to map?

» Indicators (proxy):
O Visitors to a park
O Pictures taken
U Emotional association to places

Spatial distribution of urban nature (filled symbols) and

Not Urban nature images (outline symbols)

——
N

Guerrero, 2016; Plieninger, 2013




Methods: Models and Mapping ES
Immaterial, socio-ecological benefits

from nature (knowledge, spiritual,

aesthetic)

* Intangible--- How to measure?

How to map?

» Indicators (proxy):
O Visitors to a park
O Pictures taken

U Emotional association to places

(Dis)service

Definition

Spiritual services
Educational values
Inspiration
Aesthetic values

Social relations
Sense of place

Cultural heritage values
Recreation and ecotourism
Unpleasantness

Scariness
Noisiness

Sites of spiritual, religious, or other forms of
exceptional personal meaning

Sites that widen knowledge about plant and
animal species

Sites that stimulate new thoughts, ideas or
creative expressions

Sites of particular beauty

Sites serving as meeting points with friends
Sites that foster a sense of authentic human
attachment, in German language commonly
epitomized as Heimat (“home”)

Sites relevant to local history and culture

Sites used for recreational activities (walking,

dog walking, horse riding, swimming,
gathering wild foods, angling, hunting, etc.)
Sites that are neglected, abused, damaged, or
unpleasant

Sites that feel dangerous or threatening

Sites that are disturbingly noisy

Guerrero, 2016; Plieninger, 2013
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Methods: CES Surveys linked to maps

Survey statement

Aesthetic

Looking at big mammals

Sitting, enjoying the view

Looking at birds

Looking at flowers

Looking at reptiles

Trying to identify plants

Looking for and or listening to frogs
Cultural and heritage

The experience reminds me of my childhood

It helps me to understand my culture and or
history

Educational
Learning more about nature

Doing guided tours

Indicator
variable

Big mammals
View

Birds

Flowers
Reptiles
Plants

Frogs

Childhood

Culture and history

Learning

Guided tours

Mean response (

4.43(:£0.72)

4.38(+0.70)

4.11(x0.94)

3.72(+1.02)

3.52(£1.09)

3.38(+1.10)

3.06(x1.13)

348(£1.21)

331 (+1.01)

4.25(+0.75)

3.18(x1.16)

Median
response

5—Strongly agree

4—Agree

4—Agree

4—Agree

4—Agree

3—Neutral

3—Neutral

4—Agree

3—Neutral

4—Agree

3—Neutral

Map of South African National Parks linked
to survey responses
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ritical for indicator decision: DATA

How to choose the appropriate

Are a deeper understanding and
analysis of underlying socio-economic

tier i

and/or geo-bio-physical processes

Process-understanding needed?
necessary?
— -~
........................ no yes

! Is the mapping purpose |
1 exclusively a rough '
| overview of ES in space? |

Do the planned

Explicit measures

needed?

Tier |

! actions require information | / \
i on the system behaviour?

Look-up tables

(e.g. linking ES values to land-cover classes)

Are data in sufficient quality, quantity,
scale and resolution available to

i

! conduct an ES assessment in this
< | tier? Are there enough technical,

! human and financial resources.

! available?

Expert knowledge
(e.g. Delphi survey: experts rank land-cover types)

Causal relationship

(e.g- BBN: incorporate combined knowledge about ES)

Extrapolation of primary data

(e.g. field survey data linked to spatial information)

g and socio- gical system models
(e.g. field and statistical information linked to spatial data)

O Process-understanding necessary?
0 Rough overview enough?

O Explicit measures needed?

O Are data and resources available?

[ Lookup Green
=3 Hoe
Land Use __ Table i

Green Area [%]

Remote

Land Use Climate Infra-
Data  structure
ek

Green
Infrastr.

Tier1
\ <
Land Use Cooling-effect [K] \ -
\ o
}' “Causal Green ¥ L o
/_Relationshij Volume ey T —_
N T Firae 1 ©
Sensing  / Green Volume patiils ©
/ [m*/ha >
[0]
/ [ £
/ ¢ ®
Cooling- 8’
effect [n'd
B
<
Tier2 =
O]
RUHR
UNIVERSITAT
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Critical for indicator decision: DATA

From:

O Surveys

0 Monitoring Data

O Satellite or Drone Data (NDVI)

O Look-up tables (coefficients, adapt)
O Laboratory Tests

O Formulas

O Proxy indicators

O Other ideas...?

RUHR
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Methods: Service providing Units (SPUs)

Systematic quantification of the key components of nature that provide services for

human wellbeing.

1.
> ‘\
3. {sB_A.\. 7’

BA /\BA
¢ .@

PROVISIONING

REGULATING
CULTURAL

I || Lowest
IE-, Highest val
i c
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Methods: Development of an Urban ES SPU

Wind direction and

velocity
4 C;"";‘gf Climate regulation supply: high score of six climate regulating SPU’s
erecto a a g a a 0 a q q q
Local climate in Berlin, with high score indicating good climate regulating potential
(temperature, green spaces
precipitation) and water
bodies
Climate
regulation
City structure e Vegetation

a) Buildings (heights, width)
¢  Wind canals

* Shadow

b) Streets (lenghts, width)

c) Imperviousness

* Leaf Area Index (LAI)
* Condition of trees

® Tree density
.

Species distribution

Material of surfaces
Albedo

* ~Index for an ES (normalized) W High: 43
* More precise results
* Overparameterization issues

—
Low: 10

RUHR
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ESMERALDA

Welcome to ESMERALDA MAES Explorer, an online guidance tool created by the collaborative EU Horizon 2020 funded Coordination and Support

Action for research and innowation

This wabsite provides directions an the process of mapping and assessment of ecosystem services as required by Action 5 of the

jon 5 foresee the European Commission helps cou

making at different levels of govemance

this knowd

ESMERALDA 5 jether with the working group on Mapping and Assessment of Ecosystems and thelr Services to

wehich is tailored to the member states of the EU

Start exploring the guidance by clicking on one of the entry points below

Questions and Themes

ies set up a knowledge base on ecosystems and ecosystem services and to use

ream ESMERALDA- (1 1]
[ o]

Wielcome to the MAES Methaxs Explorer

| {

a0a -~ A . O
O - s
H
What kind of Identification of  Network creation  Mapping and  MAES case study D inat
questions do relevant and involve and
- - s ofst . process communication

have?

http://www.maes-explorer.eu/ http:/database.esmeralda-project.eu/home
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Hands-on Environmental Urban Planning

LEL® Analyze the Skarpnack district and map existing [Igaatuy, focusing
IR R 1a[c}4 key socio-environmental challenges:

ESMERALDA

Worme o the MAES Motheds Eslorss

Stockholm City Plan, 2018 + Vision
Geodatabase

Relevant publication — Literature review
Link

NatCap Link

B
g )

Sustainability 2015, 7, 6572-6892; doi: 10.3390/5uT066872

sustainability

ISSN 2071-1050
www mudpi com jourmal sustaimability
Article

Teaching Scenario-Based Planning for Sustainable Landscape
Development: An Evaluation of Learning Effects in the
Cagliari Studio Workshop

Christian Albert ', Christina von Haaren ', Juan Carlos Vargas-Moreno * and Carl Steimitz **

Academic Editor: Mare A. Rosen

Received: 19 Jameary 2015 / Accepted: 19 May 2015 / Published: 25 May 2015

Abstract: This paper investigates the contributions of an imensive educational workshop
10 advance students® and skills for collaborative, based Landscape
planning. The rescarch design involves a case study workshop with thirty international
students and several regional expens as well a5 & multi-stage. in-process evaluation The
werkshop resuled in six different ahernative futures for the region of Cagliari. hualy, and 2
seventh combined version that was considered best by regional reviewers. The students”
learming evaluation showed substantial advances in their relcvant understanding and skills.
Key aspects of the workshop podagogy and th scussed. and

flor fusture applications presented.
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https://database.esmeralda-project.eu/home
https://naturalcapitalproject.stanford.edu/software/invest

Hands-on Environmental Urban Planning

prepares a ML e Lty based on its [JETIURERaE in the Skarpnéck district using
the lens of the selected Jale BNl I IRGEIETES

Imagine that you are presenting to an audience that knows nothing about your study/project, so try to [J{al ]
so that they are able to follow and provide feedback

You may consider making : given that most of the background information is the same (e.g.
Swedish Planning System, Stockholm City Plan, and Vision, Skarpnack etc.)

RUHR
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Thank You

PLACES Lab - blal.ademesmail@rub.de



https://www.geographie.ruhr-uni-bochum.de/forschung/planning-metropolitan-landscapes/team/adem-esmail/
mailto:blal.ademesmail@rub.de

Suggested readings

Brown, C., Reyers, B., Ingwall-King, L., Mapendembe, A., Nel, J., O'Farrell, P., Dixon, M. & Bowles-Newark, N. J. (2014). Measuring ecosystem services: Guidance on developing
ecosystem service indicators. UNEP-WCMC, Cambridge,UK.
https://www.unepwcmc.org/system/dataset file_fields/files/000/000/303/original/1850 ESI|_Guidance A4 WEB.pdf?1424707843

Browse the following two sites: 1) Guidance on ES Mapping and Assessment: http://www.maesexplorer.eu/ and 2) MAES Methods Explorer: http:/database.esmeralda-
project.eu/home

Burkhard B, Maes J (eds) (2017) Mapping Ecosystem Services. Pensoft Publishers, Sofia, 374 pp. https://ab.pensoft.net/articles.php?id=12837 (Chapter 4, 5)

Miller F, Burkhard B (2012) The indicator side of ecosystem services. Ecosystem Services 1:26-30.
https://www.researchgate.net/publication/257744143_The_indicator_side of ecosystem_services

van Oudenhoven APE, Petz K, Alkemade R, et al (2012) Framework for systematic indicator selection to assess effects of land management on ecosystem services. Ecological
Indicators 21:110-122 .

Dobbs, C., Escobedo, F. J., & Zipperer, W. C. (2011). Landscape and Urban Planning A framework for developing urban forest ecosystem services and goods indicators. Landscape
and Urban Planning, 99(3—4), 196—206. http://doi.org/10.1016/j.landurbplan.2010.11.004 .

Grunewald, K., Richter, B., Meinel, G., Herold, H., & Syrbe, R. (2017). Proposal of indicators regarding the provision and accessibility of green spaces for assessing the ecosystem
service “recreation in the city” in Germany. International Journal of Biodiversity Science, Ecosystem Services management, 13(2), 26—39.
http://doi.org/10.1080/21513732.2017.1283361

Grunewald, K., Syrbe, R., Walz, U., Richter, B., & Meinel, G. (2017). Germany ’ s Ecosystem Services —State of the Indicator Development for a Nationwide Assessment and
Monitoring. http://doi.org/10.3897/oneeco.2.e14021
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