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Empirical model results demand estimates VERY LOW SUPPLY
LOW SUPPLY

MEDIUM SUPPLY

HIGH SUPPLY

VERY HIGH SUPPLY

after Burkhard et al. (2009, 2012, 2014, 2017);
Jacobs, Burkhard, Van Daele, Staes & Schneides (2015) — Ecological Modelling
Vs

i i {1 [ Leibniz
Physische Geographie . . . > i _ S
und Landschaftsgkologie /g Spatio-temporal ecosystem services analysis and assessment B Burkhard / P Renddn Universitdt

Hannover




Ecosystem service “matrix”

Geospatial units
e.g. land use/cover map
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EU MAES Working group

Mapping and Assessment of
Ecosystems and their Services

Mapping and Assessment of Mapping and Assessment of
Ecosystems and their Services Ecosystems and their Services

An analytical framework for
ecosystem assessments under Action Indicators for ecosystem assessments

5 of the EU Biodiversity Strategy to under Action 5 of the EU Biodiversity
2020. Strategy to 2020

21 Report - Fn, Febrsary 2014

15t and 2" report (2013, 2014)

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
http://ec.europa.eu/environment/nature/knowledge/ecosystem assessment/pdf/2ndMAESWorkingPaper.pdf

[——

Expert estimations
Other indicator data
Empirical model results

Tiered approach for ES mapping

* Tier 1: rather simple, e.g. land cover-based
* Tier 2: more complex, e.g. statistics-based

*x Tier 3: complex, e.g. model-based
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Land Cover 2006
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B Industrial or commercial units

I Road and rail networks
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I Sport and leisure facilities Natural grassland
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Case StUdy Fruit trees and berries Transitional woodland shrub
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Complex cultivation patterns [ Wetlands [ Water bodies

Burkhard, Kroll, Nedkov & Miiller in Ecological Indicators (2012)
* Tier 2: more complex, e.g. statistics-based
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Land cover data + soil data + climate data + hydrological data + statistics = Ecosystem service maps
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* Tier 2: more complex, e.g. statistics-based
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Food supply 2007 [GJ/ha*a]
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Kroll et al. (2010); Kroll et al. (2012) - Land Use Policy . L
*x Tier 2: more complex, e.g. statistics-based
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Case study Malki Iskar, Bulgaria
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Case study Malki Iskar, Bulgaria
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Case study Malki Iskar, Bulgaria

Nedkov & Burkhard in Ecological Indicators (2012) x Tier 3: complex e.g model-based
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Case study Malki Iskar, Bulgaria

Serbia

Macedonia

Greece

Flood regulating
Ecosystem Services

Supply capacity
0 = no relevant capacity
1 = low relevant capacity
© 2=relevant capacity
- 3 = medium relevant capacity
- 4 = high relevant capacity

- 5 = very high relevant capacity
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Nedkov & Burkhard in Ecological Indicators (2012) x Tier 3: complex e.g model-based
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LdSEe STUQY IVIdIKI ISKAT, buigdrid

Macedonia

Demand for flood regulation
0 = no relevant demand

1 =low relevant demand
I 2 = relevant demand
P 3 = medium relevant demand
B 4 = high relevant demand
B 5 = very high relevant demand

N
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Nedkov & Burkhard in Ecological Indicators (2012) x Tier 3: complex e.g model-based
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LdSEe STUQY IVIdIKI ISKAT, buigdrid

Romania

Serbia

Macedonia

Flood regulating ecosystem services
budget:
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Nedkov & Burkhard in Ecological Indicators (2012) x Tier 3: complex e.g model-based
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ES flow matrix

hypothetical European "normal" landscape
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ES potential - ES flow matrix
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(before the harvest period).
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Burkhard et al. (2014) - Landscape online.
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ES demand matrix

hypothetical European "normal" landscape

In summer

(before the harvest period).

service

demand

Ecosystem

Services

currently
consumed or used in a particular

ecosystem

iod, not
ecosystem

ime per

t

where
tually are provided.

area over a given
considering

Services ac

scale for assessing demands

no relevant demand
low relevant demand

relevant demand

0
1
2
3
4
5

medium relevant demand
high relevant demand

very high relevant demand

Burkhard et al

(2014) - Landscape online.
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ES flow-demand matrix

hypothetical European "normal" landscape
in summer (before the harvest period).

ecosystem services
balances:

-5

-4 demand exceeeds
-3 supply

-2

¥ 0\

0 neutral balance
L

2

3 supply exceeds

4 demand
5

Burkhard et al. (2014) - Landscape online.
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Temporal issues Moment assessed  Apnual dynamics of ES supply

in ES potential and fl .
N B> Potential and oW g htential vs. ES flow
matrices shown before

Example monoculture summer
Annual (e.g. wheat) crop-related
food provisioning ES

5

[HEY

Ecosystem service supply

- potential

flow

o

>

winter spring summer autumn winter
(growth) (harvest)

Burkhard et al. (2014) - Landscape online.
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Quantification issues

. . Ecosystem services
Relative comparisons

of assessment values in =
. n
the matrix model: o
n 2
e Vertical (within ecosystem =
service types) =3
- works quite well -% -
. - . o 3
* Horizontal (within spatial N =
. (@)]
units) <

- still problematic

Problem: How do the 0-5 values relate to each other?

Burkhard et al. (2014) - Landscape online.
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