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Session 5 - Overview of methods for mapping and assessment of ES
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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)

EUP - Session 5: Overview of methods for mapping and assessment of ES2 
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Food web network = trophic level + feeding relationships

ESS Trend in Ecology and Evolution, 2016

Complexity of nature

Martinez. 2020
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Rationale for Indicators
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• Sea surface temperature (°C)

• Macrobenthos as indicator species in rivers (name, number of)

• Nitric oxide (NOx) levels (ppm) or NOx per unit of GDP

• Trunk circumference (m)

EUP - Session 4: Urban ES concept, definitions and links to urban planning and decision-making
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General examples of environmental indicators
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• 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

EUP - Session 5: Overview of methods for mapping and assessment of ES
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Other examples of indicators
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• Economic (Gross Domestic Product, GDP)

• Social (Employment rate)

• Indices (Air Quality Index, Happiness Index)

EUP - Session 5: Overview of methods for mapping and assessment of ES
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Definitions
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“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.”

Müller & Burkhard (2012)

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

https://en.wikipedia.org/wiki/Environmental_indicator#cite_note-1
http://www.sciencedirect.com/science/article/pii/S2212041612000022
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Other examples of indicators
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“information that efficiently communicates the 

characteristics and 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 

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



im Menü über: 

Start > Absatz > 

Listenebene 

Other examples of indicators

9 

“information that efficiently communicates the 

characteristics and 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 

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



im Menü über: 

Start > Absatz > 

Listenebene 

General

CICES

Ecosystem 

National Ecosystem Service Assessments

Finland

Zambia 

▪ Wetland products: Papyrus and reeds used to make a variety of household 

items, palms used to make palm wine

RESI, Global CCS Institute, ES Finland

Ecosystem Services

EUP - Session 5: Overview of methods for mapping and assessment of ES10 
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Three key criteria:
1. scientific credibility policy/social relevance

2. practical monitoring

3. data requirements

DPSIR Framework
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First proposed by the EEA.

“Drivers, pressures, state, impact, response” framework. 

Drivers and pressures- indicators of the human 

activities and resulting pressures on the environment

State and impact indicators- cover the resulting 

conditions in the environment and the implications for 

the health of ecosystems and humans. 

Response indicators- measure the reaction of human 

society to the environmental issue. 

EUP - Session 5: Overview of methods for mapping and assessment of ES11 
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Urban Sprawl?

E.g. Developing indicators with DPSIR Concept
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Step 1: Identify and consult stakeholders and target audience

Step 2: Identify ES related policy objectives and targets

• What ES does this habitat provide?

• Are the ES declining in our country?

• What are the main threats to the ES in the area?

• What is the status of the tourism numbers visiting the park?

Step 3: Determine key questions and indicator use

Step 4: Develop a conceptual model

ES Indicator Development Framework

U
N

E
P

 (
2
0
1
4
) 

M
e
a
s
u
ri
n

g
 E

c
o
s
y
s
te

m
 S

e
rv

ic
e
s



im Menü über: 

Start > Absatz > 

Listenebene 

Step 5: Identify possible indicators

Step 6: Gather and review data

Step 7: Calculating indicators

Step 8: Communicate and interpret indicators

Step 9: Test & refine indicators with stakeholders

Step 10: Develop monitoring and reporting systems

ES Indicator Development Framework
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• Example of the ESMERALDA proposed 

framework

Other approaches
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Overview of Indicators and Methods

EUP - Session 5: Overview of methods for mapping and assessment of ES16 
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Indicators and Methods: E.g. Biophysical
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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

Same indicator, one ES?

EUP - Session 5: Overview of methods for mapping and assessment of ES18 
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Examples of indicators

Regulating

• Climate regulation:

❑ UHI Effect reduction by trees: Temperature reduction effect by tree cover 

in each land use multiplied by m2 of plot trees cover in °C

Provisioning

• Water for drinking:

❑ Proportion of population using an improved drinking water source

Cultural

• Recreation:

❑ Green space supply: Percentage of green space of the total area of the city (%)

EUP - Session 5: Overview of methods for mapping and assessment of ES19 
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E.g. of indicators from the EU MAES project

EUP - Session 5: Overview of methods for mapping and assessment of ES20 
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Question: Which ES do these indicators indicate?

• Soil field (water) capacity (%) 

• Direct run-off (mm/yr.)

• Peak flow reduction downstream (%), return time (10) years

• Area of recent floodplains minus built-up settlement areas 

and transport space (ha)

Water regulation

EUP - Session 5: Overview of methods for mapping and assessment of ES21 
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Indicators and Methods: E.g. Biophysical

Most accurate 

means to quantify 

ES.

Time, money and 

resource 

consuming. 

Mostly suitable 

for site level or 

local scale. 
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Methods: Models and Mapping ES

Models

• Combine types of data

❑ Measured (direct) data, i.e. precipitation, nitrogen loads

❑ Background data, i.e. Elevation

❑ Parameters, i.e. Water retention coefficients 

❑ Look-up tables

Nitrogen export (kg/pixel) Above ground carbon stock (Mg C/ha)
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ES valuation: Monetary valuation
The components of Total Economic Value (Pearce and Turner, 1990) and 

correspondence with ES categories.
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ES valuation: Monetary valuation (2)

Overview of primary valuation and value transfer methods
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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/esvd

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
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Ecosystem Services Valuation Database (ESVD)
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Indicators and Methods: E.g. Socio-cultural
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ES valuation: Non-monetary valuation
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Methods: Models and Mapping ES

Immaterial, socio-ecological benefits 

from nature (knowledge, spiritual, 

aesthetic)

• Intangible--- How to measure? 

How to map?

• Indicators (proxy):

❑ Visitors to a park

❑ Pictures taken

❑ Emotional association to places 

Spatial distribution of urban nature (filled symbols) and 

Not Urban nature images (outline symbols)
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Methods: Models and Mapping ES
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Methods: CES Surveys linked to maps

Map of South African National Parks linked 

to survey responses

EUP - Session 5: Overview of methods for mapping and assessment of ES32 
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Critical for indicator decision: DATA

❑ Process-understanding necessary?

❑ Rough overview enough?

❑ Explicit measures needed?

❑ Are data and resources available?
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From:

❑ Surveys

❑ Monitoring Data

❑ Satellite or Drone Data (NDVI)

❑ Look-up tables (coefficients, adapt)

❑ Laboratory Tests

❑ Formulas

❑ Proxy indicators

❑ Other ideas…?

Critical for indicator decision: DATA

EUP - Session 5: Overview of methods for mapping and assessment of ES34 
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Methods: Service providing Units (SPUs)

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

human wellbeing.
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Climate regulation supply: high score of six climate regulating SPU’s 

in Berlin, with high score indicating good climate regulating potential

• ~ Index for an ES (normalized)

• More precise results

• Overparameterization issues

Methods: Development of an Urban ES SPU

EUP - Session 5: Overview of methods for mapping and assessment of ES36 
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ESMERALDA
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Hands-on Environmental Urban Planning

Task: Analyze the Skarpnäck district and map existing problems, focusing 

in of the 4 key socio-environmental challenges:

CH 1: Urban heat island

CH 2: Loss of biodiversity

CH 3: Flooding risks

CH 4: Social cohesion & Quality of life

Source: 
• Stockholm City Plan, 2018 + Vision 

• Geodatabase

• Relevant publication – Literature review
• ESMERALDA MAES Explorer Link
• InVEST modelling NatCap Link

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

https://database.esmeralda-project.eu/home
https://naturalcapitalproject.stanford.edu/software/invest
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Hands-on Environmental Urban Planning

Each Team prepares a 10 min presentation, based on its Problem Analysis in the Skarpnäck district using 

the lens of the selected socio-environmental challenges

Imagine that you are presenting to an audience that knows nothing about your study/project, so try to provide all 
necessary elements so that they are able to follow and provide feedback

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

EUP - Session 5: Overview of methods for mapping and assessment of ES
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PLACES Lab - blal.ademesmail@rub.de

Titel | ggf. weitere Angaben40 

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

• Müller 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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