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Background

• The EU Biodiversity Strategy 2020 asks all EU member state to map and 

assess the state of their biodiversity, ecosystems and the services they deliver 

• Mapping and Assessment of Ecosystems and their Services (MAES) includes: 

(1) mapping the ecosystems, 

(2) assessing ecosystem conditions, 

(3) assessing ecosystem services and 

(4) integrated ecosystem assessment with connection to natural capital 

accounting.

• MAES outcomes are to be integrated in national as well as EU reporting 

systems (by 2020)

• In Germany, the Federal Nature Conservation Agency (the state authority 

responsible for MAES in Germany) has been funding related research and 

development projects

• Together with other related institutions and projects (such as “Naturkapital

Deutschland” TEEB-DE or EU H2020 ESMERALDA and MAIA), ES indicators, 

maps and accounting systems for Germany have been developed 
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Indicator development 

• Prioritization of ES classes 

based on expert 

assessment

• 21 of the 48 CICES classes 

(Common International 

Classification of Ecosystem 

Services) were most 

relevant for Germany in 

recent years
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Indicator development 

• A total of 51 indicators 

were accepted and 

published by the end of 

2016

• Differentiation of ES 

delivery in ES supply 

and demand 
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Indicator development 
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Provisioning ES (potential) food and bio-energy 
from fields

Based on agricultural yield potential (Müncheberg Soil 
Quality Rating) 
Data source: SQR1000 V1.0, (C) BGR, Hannover (2013). 
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Indicator development 

https://oneecosystem.pensoft.net/article/14021/ Grunewald et al. (2017) – One Ecosystem

Indicator development 

• Only selected ES indicators of 

relevance are implemented and 

monitored in Germany 

(different to other countries)

• For each ES, detailed 

specification sheets describing 

the indicator were developed
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Indicator examples

CICES ES class
Indicators 
M = Main indicator

S = supplementary indicator

Average value for all of 

Germany (year) 

Fibres and other materials from 

plants, algae and animals for direct 

use or processing (forest wood 

material)

M Annual usable wood 

accrual

S1 Forest area

S2 Wood stock 

S3 Development of the annual 

logging and wood utilization

S4 Change in wood stock as 

balance of growth and 

extraction

S5 Proportion of near-natural 

forest areas 

S6 Proportion of unfragmented

forests > 50 km² in reference 

area

11.2 m3 ha-1 a-1 (mean value 

2002-2012)

11,419,124 ha (2015)

forest area 336 m³ ha-1 (2012)

40.2 million tons (2013)

increase of 106.6% (2002-

2012)

15% natural; 22% near-natural 

(2012)

3.5% (2014)

Flood protection M Area for flood retention

S Proportion of built-up areas in 

the current floodplain

547,550 ha (2015)

3.9 % (22,076 ha) in 2015

Grunewald et al. (2017) – One Ecosystem
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Indicator examples

CICES ES class
Indicators 
M = Main indicator

S = supplementary indicator

Average value for all of 

Germany (year) 

Mass stabilization and control of 

erosion rates

M Avoided water erosion

S1 Actual water erosion

S2 Water erosion avoided by 

small landscape structures

S3 Proportion of organic 

farming

14.8 t ha-1 a-1 (2012)

1.4 t ha-1 a-1 (2012)

0.5 t ha-1 a-1 (2012)

1.9% of arable land (2012)

Experiential use of plants, animals 

and land-/seascapes and physical 

use of land-/seascapes in different 

environmental settings (= 2 CICES-

classes)

M Accessibility of green 

spaces

S Green-space provision per 

inhabitant related to total 

amount of green space

74.3% of city dwellers (2013), 

calculated for all cities ≥ 50,000 

inhabitants 

250 m² (2013)

Grunewald et al. (2017) – One Ecosystem
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Examples of mapped main indicators
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Examples of mapped main indicators

*Note: new, not yet 

published result 

from German NCA 

Availaibility of public green spaces in a distance of 1 km from the residence 
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Further proposed nationwide ES indicators
(some are currently still under development and/or negotiation)

Grunewald et al. (2017) – One Ecosystem
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Grunewald et al. (2017) – One Ecosystem
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Further proposed nationwide ES indicators
(some are currently still under development and/or negotiation)
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Grunewald et al. (2017) – One Ecosystem
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Further proposed nationwide ES indicators
(some are currently still under development and/or negotiation)
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Outlook

• Finalization of the MAES-related work

• Improvement of the selected quantifications

• Integration of biophysical and social-cultural 

as well as economic indicators

• MAES-DE indicators to be used in different 

policies (e.g. agriculture, forestry, tourism, 

planning, flood control)

• MAES-DE indicators as a nationwide data 

base for enhanced landscape planning
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Biophysical quantification of ecosystem services in Germany

Outlook

• National Ecosystem Assessment (NEA-DE)?
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Conclusions on the process

• Lot of capacity and data available in Germany

• Bringing together expertise (and data) is challenging

• Federal structure of Germany with varying policies (also concerning data 

collection and distribution) is also challenging

• Lots of work done on regional/local scales (focus here was on national scale 

studies)

• Expectations (from science and policy) are massive → pressure …

• Outcomes of biophysical ES accounting feed into overall German NCA, including 

extent, condition and economic accounting (another respective follow-up R & D 

project has just started)

• Results will certainly (sooner or later) be implemented in policy and decision 

making, at least once they are in the official reporting systems
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