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The beginning   
 

Functions of nature 
(R. de Groot)  



The concept of ecosystem services 

5 

Ecosystem Functions: „Capacity 
of ecosystem components and 
processes to provide goods and 
services that satisfy human 
needs (directly and indirectly)“                                

   De Groot et al, 2002) 

• Production function 

• Regulation function 

• Habitat function 

• Information function 
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    Function 

Primary production 

Provisioning service 

    forest ecosystem 
Timber 
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    Function 

Water flow 
regulation 

Regulation service  

    forest ecosystem 

Flood mitigation 
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Definitions  Екосистемни стоки 
материалните елементи, които се 
използват пряко или косвено в 

човешката дейност  

Ecosystem goods 
Physical elements that are directly or 

indirectly consumed by humans  

Ecosystem services  
The benefits people obtain from ecosystems and 
also the processes that support the production of 

ecosystem goods 

Ecosystem (goods and) services  



The concept of ecosystem services 
Definitions  

“the benefits of nature to households, communities, and 
economies” 
                                                            (Daily, 1997)   

“Ecosystem services are components of nature, directly 
enjoyed, consumed, or used to yield human well-being” 

                                              (Boyd and Banzhaf2006)   

“the benefits human populations derive, directly or 
indirectly, from ecosystem functions” 

                                             (Costanza et al. , 1997)   



The concept of ecosystem services 



The concept of ecosystem services 

Millennium 
Ecosystem 

Assessment 
2005 



The concept of ecosystem services 

Millennium 
Ecosystem 

Assessment 
2005 



The concept of ecosystem services 



Концепцията за екосистемни услуги 



The concept of ecosystem services 
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The concept of ecosystem services 



The concept of ecosystem services 



Section – 3 
Division –  8 
Group – 20 
Class - 48 
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Assessment of ecosystem services  

Ecosystem services assessment  - a process through which the 

findings of science concerning the causes of ecosystem change, their 
consequences for human well-being, and management and policy 
options are brought to bear on the needs of decision-makers  

 

Methods: 

• Biophysical 

• Social 

• Economic 
 

 

 



Mapping of ecosystem services 

Global efforts to conserve biodiversity have the potential to 
deliver economic benefits to people (i.e., ‘‘ecosystem services’’) 
 

However, regions for which conservation benefits both 
biodiversity and ecosystem services cannot be identified unless 
ecosystem services can be quantified and valued and their 
areas of production mapped 
                                                      Naidoo et al. 2008 



Mapping of ecosystem services 
 

To effectively integrate ecosystem services into landscape planning and 
conservation programs, the spatial concordance between areas that 
support ecosystem functions and biodiversity and those that supply 
ecosystem services have to be identified and more broadly evaluated  

 

ES maps constitute a very important tool to bring ES into practical 
application. Maps can efficiently communicate complex spatial 
information and people generally prefer to look at maps and to explore 
their content and practical applicability.  

 



Mapping of ecosystem services 

What to map? 

(After Burkhard and Maes, 2017) 



Mapping of ecosystem services 

What to map? 

(After Burkhard and Maes, 2017) 



Mapping of ecosystem services 

Why to map? 

(After Burkhard and Maes, 2017) 



Mapping of ecosystem services 

Tiered approach 
to ES mapping 

(After Burkhard and Maes, 2017) 

 Tier 1: rather simple,  
      e.g. land cover-based 

 Tier 2: more complex,  
      e.g. statistics-based 

 Tier 3: complex,  
      e.g. model-based 



Mapping of ecosystem services 

The Ecosystem Service “Matrix” 

ES1 ES2 ES3 ES4 ES5 

LU1 0 0 1 0 0 

LU2 2 1 4 2 1 

LU3 2 1 5 1 1 

LU4 1 1 0 3 1 

LU5 5 4 0 5 3 

LU6 2 1 0 5 1 

NO RELEVANT SUPPLY 0 

VERY LOW SUPPLY 1 

LOW SUPPLY 2 

MEDIUM SUPPLY 3 

HIGH SUPPLY 4 

VERY HIGH SUPPLY 5 

Other indicator data 

Empirical model results 

Expert estimations 

Geospatial units 
e.g. land use/cover map 

Matrix model 
Ecosystem service maps 

ES supply or 
demand estimates 

ES1 ES2 

ES3 ES4 

ESm 

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

Tier 1 



Mapping of ecosystem services 

Tier 1 

scale for assessing 

capacities: 
   

 0 = no relevant capacity 

 1 = low relevant capacity  

  2 = relevant capacity 

 3 = medium relevant capacity 

 4 = high relevant capacity 

 5 = very high relevant capacity 

Local climate regulation  



Mapping of ecosystem services 

Tier 2 
 

  no relevant capacity  

  low relevant capacity 

  relevant capacity 

  medium relevant capacity 

  high relevant capacity  

  very high relevant capacity   

C
ro

p
s 

F
o

d
d
er

 

L
iv

es
to

ck
 

C
ap

tu
re

 F
is

h
er

ie
s 

&
 

A
q
u
ac

u
lt

u
re

 

W
ild

 F
o

o
d
s 

F
o

o
d
 p

ro
v
is

io
n

 

(w
ei

gh
te

d
 a

gg
re

ga
ti

o
n

) 

Land cover class Unit Year Classification 

1990 43,7 183 0 0 0 38 Non-irrigated arable land 
2000 59,9 200,6 

0 

0 0 0 49,2 

1990 25,5 0 0 0 0 25,5 Fruit trees and berry 
plantations 2000 70 

0 

0 0 0 0 70 

1990 0 0 9,4 0 0 9,4 Pastures 
2000 0 0 14 

0 

0 0 14 

1990 22 45,7 0 0 0 21,1 Complex cultivation pattern 
2000 37,7 50,1 0 0 0 30 

1990 32,8 137 0 0 0 28,8 Arable land and natural 
vegetation 2000 44,9 

0 

150 

0 

0 0 0 36,8 

1990 0 0 0 1,3 0 1,3 Water bodies  
2000 0 0 0 0,5 

0 

0 0,5 

1990 0 0 0 0 0,01 0,01 Forests 

Gj/ha 

2000 0 0 0 0 0,02 0,02 

 1 

Case study 
Leipzig-Halle 
 
Provisioning ES 
“Food / crops“  
1990 and 2000 

After Burkhard et al. 2012 



Mapping of ecosystem services 

Tier 3 
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Mapping of ecosystem services in Central Balkan area 
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Mapping of ecosystem services in Central Balkan area 
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Example of express method of assessment and mapping of ES 

• Identification and mapping of ecosystems 

• Identification of relevant ecosystem services for the area 

• Prioritization of ecosystem services  

• Preparation of ES matrix 

• Expert assessment of ES  

• Data processing  

• Preparation of maps 
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Identification and mapping of ecosystems 

• Outline of the case study area 

• Identification of appropriate spatial unit 
(land cover, vegetation map etc.) 

• Outline of the spatial units within the 
case study area 

• Identification of the ecosystem types 
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Identification of relevant ecosystem services for the area 

• Choice of classification 

• Choice of appropriate level of the 
classification 

• Selection of ES categories 

• Comparison between ecosystems in the 
area and the selected ES  

• Selection of relevant ES  
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Prioritization of ecosystem services  

• Prioritization criteria 

• Preparation of prioritization  
matrix  

• Scoring the ES 

• Selection of most 
appropriate ES   
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Preparation of ES matrix 

• Selection of spatial units 

• Selection of ES 

Населени места със свободно застрояване

Индустриални или търговски обекти

Ненапоявана обработваема земя

Лозя

Овощни и ягодови насаждения

Пасища

Комплекси от раздробени земеделски земи

Земеделски земи със значителни участъци 

естествена растителност

Широколистни гори

Иглолистни гори

Смесени гори

Естествени ливади

Преходна дървесно-храстова растителност 

Водни течения
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Expert assessment of ES  

• Scoring of ecosystems 

Населени места със свободно застрояване

Индустриални или търговски обекти

Ненапоявана обработваема земя

Лозя

Овощни и ягодови насаждения

Пасища

Комплекси от раздробени земеделски земи

Земеделски земи със значителни участъци 

естествена растителност

Широколистни гори

Иглолистни гори

Смесени гори

Естествени ливади

Преходна дървесно-храстова растителност 

Водни течения
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Ecosystem type 

Score (0-5) 

scale for assessing 

capacities: 
   

 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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Preparation of maps 
• Preparation of GIS layers 
• Attribute data input 
• Selection of color scheme 
• Map making 



Thank you for your attention! 
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