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Aims:  
 

Explore the relationship among urban ecosystem services, their distribution and climate change 

in space and time, and thus, support equity and equality in ES benefitiaries. 

 

 

  To analyse the distribution of ES supply and demand in Prague. 

 

  To identify the areas with population vulnerable to risks of climate. 

 

  To identify the areas threatened by current and future risks of climate change.  

 

  To evaluate the areas with unequal distribution of ES benefits and areas with the need of ES 

benefits.  



Research  quest ions:  

 

 

Are  ES benef i t s  supp l ied  equa l l y  in  a l l  P rague a reas?  

 

  What  ES are  the  mos t  demanded in  wh ich  a reas?   

 

  What  a reas  inc lude  the  mos t  vu lnerab le  popu la t ion?   

 

  What  a reas  a re  in  need o f  ES benef i t s?   

 



Motivation behind the 
project 

 

Increasing number of population in urban areas, urbanization, land competition and 
increasing magnitude and frequency of climate change impacts 

An urgent need to maintain and increase urban ecosystem services in urban areas 

 

Combination of mapping and modelling ES with a vulnerability analysis  

 bringing new perspectives and evidence on a problem of ecosystem services-
urbanization-climate change. 

 

Identification of spatial mismatches between ecosystem service (ES) supply and 
societal demand  

 informing and guiding governance, and policy- and decision-makers in the 
sustainable management of areas important for the provision of ecosystem services 
and urban planning 



Literature review 
Methods for mapping, modelling and assessment of supply-demand urban 
ecosystem services 

Systematic approach 

Search engines: Scopus and Web of Science 

Keywords: ecosystem service* and mismatch* in tiitle, abstract, keywords; English; 
articles; all years 

 167 returns after removing duplicates 

 58 articles after title-abstract screening18 articles for full screening  

 10 articles passed to review through inclusion/exclusion criteria 

Database creation 

 data for selected articles entered into the database (example of data entry in 
Table 1) 

 data entry in database served as a basis for comparison of frameworks and 
methods 

 



Table 1: Examples of database entries 



Brief scientometrics 
No pattern in publication journal 

Oldest included article from 
2015 (despite no restrictions to 
timespan in search) 

Recreation and global climate 
regulation are the most assessed 
services (Fig. 1) 

Most assessments from China 
(4) and Spain (3) 

Only one attempt to assess 
supply and demand of urban 
climate temperature (unsuccesful 
in mismatch assessment on the 
demand side) 



The innovative approaches appearing in reviewed literature: 

  Approach for regulating ES based on environmental quality standards  

Advances in framework expresing 2 mismatches – unsatisfied demand and unsatisfied 
sustainability  

 Advances in framework to assess ES bundles from supply-demand approach  

  Demand assessed as a function of vulnerability  

  Inclusion of alternative scenarios  

  Advances in framework by assessing mismatches between supply and demand linked 
to land use changes  

  Predicting change in ES mismatches based on 1 baseline and 3 stakeholder defined 
scenarios  

Advances in ES supply and demand coupling 



 
• The assessment of ES supply and demand coupling mechanisms in urban areas is an 

emergent topic in urban planning and ecosystem service literature 

 

• Indicators for ES supply and demand differ across papers even if the same ES is assessed 

 

• No assessments of noise attenuation, habitat quality and urban temperature regulation, which 

are also important services in urban environment 

 

• There is a gap in an assessment of socio-demographics of population living in areas of 

matches and mismatches  a need to address a question who are the beneficiaries and losers, 

(not only where they are located) while considering the equity of distribution and future planning 

 

Findings 



Limitations of the literature search 

Including only city-scale studies 

Needs to be extented to all urban studies (e.g. regional study of urban 
areas) 

 

Keyword limitation 

Needs to be expanded to other keywords in search (e.g. coupling 
mechanisms, supply and demand,..) 

 

Including only original studies 

A need to take a look at review studies (snowballing) 

 



Methodology 
Overview 

Selection of ES services: 

Urban temperature regulation 

Urban flood mitigation 

Recreation 

Air purification 

Stormwater runoff retention 

Carbon sequestration 

Noise attenuation 

Habitat quality 

 

Methods: 

 

Remote sensing and GIS (and 
literature search) for data 
preparation 

Urban InVEST software for 
modelling 

GIS for mapping and 
modelling 

 



Urban cooling model (InVEST) 

Model inputs: 
Area of interest 

- Neighborhood or city 

 

Climate 

- Background temperatute 

- Reference evapotranspiration 

- Maximal UHI effect 

 

Land Use/Land Cover 

- Raster data 

- Associated biophysical parameters 

 

Buidings (optional) 

- Footprints and energy use 

 estimates the cooling effect of vegetation based on commonly 

available data 



Data 
preparation 

Prague Land Use Land Cover classification 

In raster (aprox. 20 m resolution) 
Data fromUrban Atlas 2012 



Potential evapotranspiration 

raster climate data for the 1970-2000 (resolution 30-arc 

seconds) 

Data from CGIARCSI 



Mean average temperature (1981 – 2010) 
 

Data from klimatickazmena.cz 

 



Urban heat island effect 

 

Daytime intensity Nightime intensity 

Yceo earth engine, 2020 



Model testing 
Urban Cooling 

• Testing the model on the 

data provided from 

Natural Capital Project 

during the online 

workshop 

 

• Results from Minneapolis 

case study (area 3x3 km) 

Land Use Land Cover classes 

 



Shade areas 



Green areas 



Actual  

evapotranspiration 



Cooling capacity index 



Additional cooling  

capacity index of parks 



Heat mitigation index 



Follow up and next steps 

• Finishing the collection/preparation of data (albedo, crop coeficients 
for all LULC classes) 

• Validation of urban cooling model’s outputs  

• Continuing with other ES supply mapping/modelling 

• Selection the indicators for the demand side assessment (e.g. EQS) 

• Analysis of mismatches 

• Vulnerability analysis 

• Design of various scenarios of urban greenery development 
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