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-Ecosystem services basics 

 

-Infrastructure services, physical and green infrastructure 

 

-Nature based solutions enhancing ecosystem services 

 

-Ecosystem and geosystem services 

 

-Implementation and monitoring: SDG, VLR 

 

 

 

 

 

Overview 



Photo: Nikolai Bobylev – Berlin, Potzdamer Platz & Sony Centre  

Nature based urban solutions (technology based) 



• Ecosystem- a set of interacting species and their local, 

non-biological environment functioning together to 

sustain life (Odum, 1971, Moll and Petit, 1994) 

• “nature’s services” (Westman, 1977) 

• “ecosystem services” (Ehrlich and Ehrlich 1981) 

• a concept of “ecosystem services” (Millennium 

Ecosystem Assessment, 2006) 

• Valuation of ecosystem services: US$ 16-54 trillion 

(annual global GDP 18 trillion) (Constanza et al, 1998) 

• Quality of Life - the extent to which objective human 

needs are fulfilled in relation to perceptions of subjective 

well-being  (Constanza et al) 
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 Ecosystem services concept 



Ecosystem and Infrastructure 

services 

• Ecosystem- a set of interacting species 

and their local, non-biological environment 

functioning together to sustain life (Odum, 

1971, Moll and Petit, 1994) 

• Infrastructure - a set of artificial structures, 

interconnected physically or functionally 
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 Ecosystem and geosystem services 

The concept of ecosystem services introduces a social value of the benefits 
that ecosystems provide.  

Understanding the value and vulnerabilities of ecosystem services provides 
one of the guiding principles for global development 

 

 

A concept of geosystem services focuses on the use of the subsurface 
(VanRee et al, 2016).  

Natural environment includes both living nature and abiotic elements.  

Abiotic products and services are considered exclusively in geosystem 
services concept. 

Ideas to address the subsurface contributions to human welfare were put 
forward by De Mulder et al, 2012, who distinguishes two distinct 

components: ecosystem capital and geosystem capital.  

 

 



Services to humans to ensure well-being 

and welfare: a historical perspective 

• Ecosystems (past) 

• Ecosystems and Infrastructure (present) 

 

Future: 

• Infrastructure? 

• Infrastructure and engineered 

ecosystems? 
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Global Environmental Change factors & increasing importance of urban 

ecosystems 



Ecological and Infrastructure  

Systems Characteristics 

• Evolution 

• Rivalness  

• Active/passive utilization 

• Order  

• hierarchical structure  

• Irreproducibility 

• self-regulation  

• self-organization  

• Interdependence  

• Convergence  8 



Ecosystem and Infrastructure  

Services Characteristics 

• Density 

• Evolution 

• Rivalness  

• Excludability 

• Active/passive utilization  

• Interdependence  

• Convergence  
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Services provision by ecosystems and 

infrastructure in urban areas 
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Service to human 

welfare 

Example of provision by 

urban ecosystems  

Example of provision by 

infrastructure  
Gas regulation 

(air and climate) 

Photosynthesis process in green plants: CO2 

consumption, O2 generation 

Air purification in public places; filtering of 

polluted air (both very limited) 

Local climate regulation Land cover, water bodies Building materials, heat sources (urban heat 

island effect) 

Water regulation Land cover, plants regulate rainwater runoff 

and infiltration 

Sewerage, storm water storage systems 

Drinking water provision Water provision by delivering from adjacent 

ecosystems 

Water intake, preparation, delivery, storage, and 

treatment infrastructure 

Soil formation Accumulation of organic matter, soil 

creation and retention 

Composting and fertilization of soils 

Waste decomposition Decomposition of organic materials that 

they can be used again in ecosystem (very 

limited in parks) 

Waste treatment (biological degradation, 

incineration) 

Biological populations control Regulation of populations of species by 

prey-predator mechanism (rats-cats; 

mosquitoes- birds) 

Species population regulation by removal (e.g. 

homeless pets); chemicals (e.g. rats); creating habitat 

and resources supply (e.g. parks, birds) 

Providing comfortable living spaces for 

living organisms 

Parks Buildings and infrastructure 

Spiritual  Sacred natural places Religious temple buildings and structures 

Historical Archaeology Archaeology, built environment 

Visual pleasure Natural landscape Artificial landscape 

Recreation and outdoor activities Natural landscape Artificial landscape 

Artistic value Variety of biota contain ornamental patterns Artificial intelligence, mathematical forms 



Ecosystem and infrastructure services 

consumption trends (major consumption) 
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Service to human 

welfare 

Rural areas 

developed countries 

Urban areas 

developing countries 

Urban areas 

developed countries 
Clean air to breath E  E  E  

Comfortable climate 

conditions 

E  E  E 

Water level in water 

bodies (for shipping, 

amenity, biota) 

E  E  E I 

Groundwater level E  E I E I 

Water quality to use as 

amenity and recreation 

E E E 

Drinking water provision I  I  I  

Soil formation E I  E  I 

Waste decomposition E  E I  I 

Biological populations 

control 

E  E I  I 

Habitat E  E I  I  

Food I I  I  

Raw materials E I  I  

Recreation and outdoor 

activities 

E  E I  E I  



Ecosystem and infrastructure services 

consumption trends (all consumption options) 
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Service to human 

welfare 

Rural areas 

developed countries 

Urban areas 

developing countries 

Urban areas 

developed countries 
Clean air to breath E  E  E  

Comfortable climate 

conditions 

E  E  EI 

Water level in water 

bodies (for shipping, 

amenity, biota) 

E  EI EI 

Groundwater level E  EI EI 

Water quality to use as 

amenity and recreation 

E E EI 

Drinking water provision E I  E I  I  

Soil formation E I  E  I 

Waste decomposition E I E I  I 

Biological populations 

control 

E  E I  E I 

Habitat E  E I  I  

Food E I I  I  

Raw materials E I  I  

Recreation and outdoor 

activities 

E  E I  E I  



Conclusion: 2 trends 

• Main trend - substitution of ecosystem 

services by infrastructure services 

• Minor reverse trend - infrastructure failings 

to provide services of a needed quality 

and quantity at a reasonable expense 

prompt going back and make ecosystems 

to provide these services 
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Unprecedented change:  Ecosystems 

– 5-10% of the area of 

five biomes was 

converted between 

1950 and 1990 

– More than two thirds 

of the area of two 

biomes and more 

than half of the area 

of four others had 

been converted by 

1990 
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C.C.D.F.VanRee, P.J.H.vanBeukering (2016) Geosystem services: A 

concept in support of sustainable development of the subsurface. 

Ecosystem Services.  

-Fig. 1. Natural capital overview diagram. Adapted after EU (2013).  

 

Geosystem services concept 
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Geosystem services concept – classifications (DeMulder 
2012, DeGroot 2002, CICES(?) 

C.C.D.F. van Ree a,b, P.J.H. van Beukering, J. Boekestijn (2017) Geosystem 

services: A hidden link in ecosystem management. Ecosystem Services 26 

(2017) 58–69 
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Critical infrastructure: G-Cans, Tokyo is an underground 

infrastructure for prevention of flooding during rainy season 

Source: G-Cans project, Tokyo (http://www.g-cans.jp/) 

 

Physical infrastructure helps cities to adapt 

to climate change 
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An example: Adaptation to climate change 

A problem of urban water runoff after heavy rain 

 

Conventional solutions: 

•Reduce runoff (trees, green zones); (resilient & sustainable) 

•Increase capacity of drainage infrastructure (resilient & not sustainable) 

Smart city solutions (resilient & sustainable)  

•Manage runoff between city areas (valves, barriers, automated water 

management (smart grids)). 

•Inform citizens to temporary cut domestic water use (e.g. for one-two hours). 

 

Adaptation versus Mitigation  

and Resilience versus Sustainability 



 
1993 & 1995 extremely high waters in river delta (flow rate >12,000  

m3/s at Lobith on the Rhine) 

The Netherlands:  

combating floods using retention areas 

 (after Ron Cörvers (Open University of the Netherlands / 
Maastricht University – ICIS) presentation, 2008) 

Infrastructure and ecosystem services 

 



 

 
 

Current 

situation 
 

 

Traditional 

solution 
 

 

New  

approach 

 

 

More infrastructure or more ecosystems? 

 (after Ron Cörvers (Open University of the Netherlands / 
Maastricht University – ICIS) presentation, 2008) 

Infrastructure and ecosystem services 

 



Spatial planning in the Netherlands: 
nature development 
(after Ron Cörvers (Open University of the Netherlands / 
Maastricht University – ICIS) presentation, 2008) 
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Inclusion of geosystem and ecosystem services into different 
types of planning 

Types of planning (not a 
hierarchical list, but rather 

examples of types) 

Ecosystem services 
relevance 

Geosystem services 
relevance 

Land Use Yes  Yes  

Spatial Yes Yes 

Adaptation Yes No 

Climate No No 

Urban Yes Yes 

Zoning No No 

Rural No Yes 

Regional Yes Yes 

Environmental Yes Yes 

Strategic Yes  Yes  

Municipal No No 

Transport Yes Yes 

Resource Yes  Yes  



23 

Inclusion of geosystem and ecosystem services into different 
types of planning 

environmental assessment framework uses variety of methods like 
mapping, multi-criteria analysis, monetization, others.  

 
A hypothesis for further research: 

Geosystem  services are more relevant to regional, large scale, or 
strategic planning, where big decisions on sustainability of options 

are made (e.g. regional economy development based on underground 
space resources). 

Ecosystem services would play rather important role in urban and 
district planning, where e.g. particular underground structures may 

interfere, endanger, or make more vulnerable particular services, like 
water, habitat, biodiversity.  



UN Sustainable Development Goals are a part of 2030 Agenda for SD 

https://www.un.org/sustainabledevelopment/sustainable-development-

goals/ 

Sustainable Development Goals 
17 goals, 

169 targets, 
231 indicators  



UN SDG Voluntary Local Review 

UCLG-UNHabitat, 2020; 

UN DESA 2020; 

European Union, 2020; 

UNDP & GTF of Local and Regional Governments, 2015 

Local2030: Localizing the SDGs is a network and platform that 

supports the on-the-ground delivery of the SDGs 

https://www.local2030.org/about-us.php 

About 30 city and regional reports has beуn developed from 2018 

 

 

https://www.local2030.org/about-us.php
https://www.local2030.org/about-us.php
https://www.local2030.org/about-us.php
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Thank you for your attention! 
 

E-mail: nikolaibobylev@gmail.com 
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