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Abstract: 

Wetland and biodiversity loss affect both ecosystem function and human wellbeing. However, it is 
argued that the incremental rate of farmland abandonment provides opportunities for ecological 
restoration to help reverse this negative trend. This thesis applies ecosystem service framework and 
psychological ownership theory to analyse a wetland restoration project in a semi-urban town of 
Jablonné v Podještědí, Czech Republic, using mixed methods including survey, modelling tools, and 
interviews. The results show that the restoration has increased biodiversity and the provision of 
some ecosystem services, positively affecting local wellbeing. It also demonstrates the importance of 
including cultural ecosystem services in restoration projects, and the potential of cultural ecosystem 
services and public involvement to foster environmental stewardship. Although the case can be 
considered a model for future restoration projects in similar settings, restoring hydrological 
connectivity, more effective management, and better public involvement could lead to higher 
multifunctionality and better restoration outcomes. 

 

Key Words: wetlands, ecological restoration, ecosystem services, Czech Republic, WTP, wellbeing 

Word Count: 11,997 

 



 

 

 

Acknowledgements 

I would like to thank my supervisor Ellinor for her always brilliant insights and understanding. Thank 
you also belongs to my family, my beloved Daniela, friends, and everyone who believed in me and 
supported me throughout this process. Lastly, I would like to thank the staff of Čmelák – Společnost 
přátel přírody and especially its chairman, Jan Korytář, for collaborating with me on this thesis.   



 

 

Table of Contents 

1 Introduction ................................................................................................ 1 

1.1 Problem Description .................................................................................................. 1 

1.1.1 Wetlands and Wetland Loss ............................................................................................ 1 

1.1.2 Conservation and Ecological Restoration ......................................................................... 1 

1.1.4 Farmland Abandonment ................................................................................................. 2 

1.2 Research Aim and Contribution to Sustainability Science ...................................... 2 

1.3 Outline .................................................................................................................. 3 

2 Background and Case Study Context ........................................................... 4 

2.1 Jablonné v Podještědí ................................................................................................ 4 

2.2 Wetlands in Jablonné v Podještědí ............................................................................ 4 

2.1.1 Physical Characteristics ................................................................................................... 4 

2.1.2 Historical and Ecological Development of the Site ........................................................... 5 

2.1.3 The Process of Restoration .............................................................................................. 7 

2.1.4 Management .................................................................................................................. 9 

3 Philosophy and Theory ............................................................................... 10 

3.1 Philosophy of the Research ...................................................................................... 10 

3.2 Theory ..................................................................................................................... 10 

3.2.1 Ecosystem Service Framework ....................................................................................... 10 

3.2.2 Cultural Ecosystem Services and Environmental Stewardship ........................................ 12 

3.2.3 Psychological Ownership Theory ................................................................................... 13 



 

 

3.2.4 Application of Contingent Valuation Method ................................................................ 13 

4 Methodology .............................................................................................. 14 

4.1 Research Design ...................................................................................................... 14 

4.1.1 Case Study ..................................................................................................................... 14 

4.1.2 Mixed Methods Research .............................................................................................. 15 

4.2 Data Collection Methods ......................................................................................... 15 

4.2.1 Literature Review .......................................................................................................... 16 

4.2.2 Fieldwork ...................................................................................................................... 16 

4.2.3 Survey ........................................................................................................................... 17 

4.2.3.1 Stated Preference and Willingness to Pay ............................................................................. 18 

4.2.3.2 Sample Size .......................................................................................................................... 18 

4.2.4 GIS Mapping and Modelling .......................................................................................... 19 

4.2.4.1 Precipitation data ................................................................................................................ 19 

4.2.4.2 Digital Elevation Model ........................................................................................................ 19 

4.2.4.3 Watershed Area ................................................................................................................... 19 

4.2.4.4 Land Use Land Cover ............................................................................................................ 20 

4.2.4.5 Biophysical Table ................................................................................................................. 20 

4.3 Limitations ............................................................................................................... 20 

5 Findings ...................................................................................................... 21 

5.1 General Satisfaction and Wellbeing ......................................................................... 21 

5.1.1 Willingness to Pay ......................................................................................................... 22 

5.2 Ecosystem Services and Wellbeing ........................................................................... 23 

5.2.1 Provisioning Services ..................................................................................................... 25 



 

 

5.2.2 Regulating Services ....................................................................................................... 25 

5.2.2.1 Water Quality Regulation .................................................................................................... 26 

5.2.2.2 Water Retention .................................................................................................................. 27 

5.2.2.3 Flood Regulation .................................................................................................................. 28 

5.2.2.4 Climate Regulation .............................................................................................................. 29 

5.2.2.5 Air Purification ..................................................................................................................... 30 

5.2.3 Cultural Services ............................................................................................................ 30 

5.2.3.1 Recreation ........................................................................................................................... 32 

5.2.3.2 Ecological Education ............................................................................................................ 35 

5.2.3.3 Aesthetics ............................................................................................................................ 35 

5.2.3.4 COVID-19 ............................................................................................................................. 36 

5.2.4 Habitat Services ............................................................................................................ 37 

5.2.4.1 Before Restoration ............................................................................................................... 37 

5.2.4.2 After Restoration ................................................................................................................. 37 

5.3 Environmental Stewardship ..................................................................................... 38 

5.3.1 Public Participation ....................................................................................................... 39 

6 Discussion .................................................................................................. 40 

6.1 Summary and Interpretation ................................................................................... 40 

6.2 Relevance ................................................................................................................ 41 

6.3 Limitations and Future Research .............................................................................. 43 

7 Conclusion .................................................................................................. 44 

8 Bibliography ............................................................................................... 46 

9 Appendices ................................................................................................. 70 



 

 

Appendix A: The List of Actors and Their Respective Roles in the Restoration ............... 70 

Appendix B: The Pond Design ........................................................................................ 72 

Appendix C: The Decision Trees ..................................................................................... 73 

Appendix D: Questionnaire ........................................................................................... 74 

Appendix E: Comparison of Demographics of the Sample and the Population ............... 78 

Appendix F: Biophysical Table ....................................................................................... 79 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

List of Figures 

Figure 1 Demarcation of Jablonné v Podještědí ...................................................................................... 4 

Figure 2 Location of the wetland with highlighted watercourses .......................................................... 5 

Figure 3 Photo of the site from the 20th century .................................................................................... 6 

Figure 4 Photos of the site before restoration ........................................................................................ 7 

Figure 5 The timeline of the wetland restoration ................................................................................... 8 

Figure 6 Plan of restoration process before excavation ......................................................................... 9 

Figure 7 Relationship Between Ecosystem Services and Wellbeing ..................................................... 11 

Figure 8 The relationship between CES, awareness and appreciation of other ES, and environmental 

stewardship ........................................................................................................................................... 13 

Figure 9 Respondent satisfaction with the restoration and the wetlands' contribution to their self-

reported wellbeing . .............................................................................................................................. 22 

Figure 10 The distribution of respondents’ WTP for wetland conservation and expansion ................ 23 

Figure 11 Respondents’ wetland ES preferences .................................................................................. 24 

Figure 12 Comparison of ES preferences and wellbeing benefits derived from the restored wetlands

 ............................................................................................................................................................... 25 

Figure 13 Schematic view of different pathways through which nutrients are processed in wetlands 

 ............................................................................................................................................................... 26 

Figure 14 Map of the watershed with specified land-use classes ........................................................ 27 

Figure 15 Flood zones in JVP ……………………………………………………………………………………………………………29 

Figure 16 A thermo-vision image of different land covers ................................................................... 30 

Figure 17 Distribution of respondents’ reported proximity to the wetlands……………………………………..31 

Figure 18 Distribution of respondents’ reported frequency of wetland visits……………………………………32 

Figure 19 Schematic map of the wetlands in JVP including amenities……………………………………………….33 



 

 

Figure 20 Respondent reported wetland suitability for physical activity, nature interaction, time 

alone, and time with family and friends……………………………………………………………………………………………33 

Figure 21 Restored wetlands…………………………………………………………………………………………………………….36 

Figure 22 The distribution of respondents’ appreciation of the restored wetlands in times of COVID-

19 pandemic…………………………………………………………………………………………………………………………………….37 

Figure 23 The distribution of respondents’ perception of the opportunity for public participation in 

the restoration ...................................................................................................................................... 40 

 



 

 

List of Tables 

Table 1 Description of ecosystem services ........................................................................................... 12 

Table 2 Selected ecosystem services .................................................................................................... 16 

Table 3 The demographics of respondents ........................................................................................... 22 

Table 4 The community planning process ............................................................................................ 39 

 



 

 

List of Abbreviations 

JVP Jablonné v Podještědí 

RQ Research question 

ES Ecosystem Services 

CES Cultural Ecosystem Services 

RES Regulating Ecosystem Services 

MA Millennium Ecosystem Assessment 

TEEB The Economics of Ecosystems and Biodiversity 

WTP Willingness to pay 

GIS Geographical Information Systems 

LULC Land-use-land-cover 

P Phosphorus 

N Nitrogen



 

1 

 

1 Introduction 

1.1 Problem Description 

1.1.1 Wetlands and Wetland Loss  

Wetlands constitute the transitional areas between aquatic and terrestrial ecosystems (Mitsch et al., 

2009).1 They are extremely fertile, and as such they started to be used for agriculture very early in 

human history (Verhoeven & Setter, 2010). Wetlands are today classified as one of the most 

threatened ecosystems in the world (Silva & Europäische Kommission, 2007). It is commonly 

reported that 50% of the natural wetlands have been lost (Finlayson, 2012), and according to 

Davidson (2014), about 90% of the remaining wetlands were lost since the 1700. Their loss is most 

evident in regions with intensive agriculture (Biggs et al., 2005; Finlayson & Davidson, 1999;  Mitsch 

& Gosselink, 2000), where extensive drainage took place using a system of pipes, dikes, river 

channelization, and groundwater level manipulation (Thiere, 2009; Verhoeven & Setter, 2010). 

Central Europe in particular is a heavily engineered landscape (Mathevet et al., 2015). In the Czech 

Republic, it is estimated that two thirds of all wetlands have been lost (Life for Mires, n.d.). Wetlands 

continue to be drained, and developed even today (Zhu et al., 2019), leading to wide-spread loss of 

natural habitats (Luan & Zhou, 2013), threatening biodiversity and affecting wetlands’ important 

ecological functions (Hassan et al., 2005), such as water purification (Dordio et al., 2008; Hanson et 

al., 2016), eutrophication prevention (Land et al., 2016), carbon sequestration (Were et al., 2019), 

and flood regulation (Zedler, 2003).  

1.1.2 Conservation and Ecological Restoration 

Wetland conservation is stipulated in international agreements such as the Ramsar convention, as 

well as the EU Water Framework, and Habitats Directives (Scholte et al., 2016). Although wetlands 

saw their conservational status improved, they continue to be at high risk of reclamation2 (Čížková et 

al., 2013; Verhoeven & Setter, 2010).  

                                                            

1 The Ramsar Convention (1971, Article 1.1) defines wetlands as 

“…areas of marsh, fen, peatland or water, whether natural or artificial, permanent or temporary, with water 
that is static or flowing, fresh, brackish or salt, including areas of marine water the depth of which at low tide 
does not exceed six metres.” 
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Potential solution to at least partially remedy the negative environmental impacts of agricultural 

intensification and wetland loss can be ecological restoration and wetland creation (Benayas & 

Bullock, 2012; Chapman & Reed, 2006; Mitsch et al., 2001; Mitsch & Day Jr, 2006; Paludan et al., 

2002; Zedler, 2004). Ecological restoration is defined as the “intentional activity that initiates or 

accelerates the recovery of an ecosystem with respect to its health, integrity and sustainability” (SER, 

2004, p. 1). It is strongly related to the concept of ecosystem services (ES), defined  as “the benefits 

that people receive from ecosystems” (MA, 2001, p. 49), where ES are often used to guide the 

restoration process (Alexander et al., 2016). Evidence suggests that ecological restoration can 

increase both biodiversity and the provision of ES (Benayas et al., 2009). This is also the case in 

wetland restoration (Meli et al., 2014; Ramsar Convention, 1971). However, in wetland restoration, 

the hydrological cycle is often degraded to such a degree that restoration of all hydrological 

processes cannot be achieved (Acreman et al., 2007).  

1.1.4 Farmland Abandonment 

According to Isbell et al., farmland abandonment represents “an unprecedented opportunity for 

ecological restoration efforts to help to mitigate a sixth mass extinction and its consequences for 

human wellbeing” (2019, p. 1536). Agricultural land is today being abandoned at a higher rate than it 

is being produced (Isbell et al., 2019). In Europe, for example, farmland abandonment has been a 

dominant land-use change process for several decades now (Correia, 1993; Fuchs et al., 2015; 

Renwick et al., 2013), where according to some estimates, the area of abandoned agricultural land 

could amount to 211.814 km2 by 2040 (van der Zanden et al., 2017). Farmland abandonment is 

becoming a global issue (Benayas et al., 2007; Grau & Aide, 2008) that is likely to continue in the 

future driven by global commodity markets, changes in land productivity, and climate change 

(Bennett & Balvanera, 2007; G. Busch, 2006; Cramer et al., 2008). However, for this process to help 

reduce biodiversity loss and promote human wellbeing, significant efforts will have to be expanded 

to restore the land degraded by intensive agriculture (Suding et al., 2004) otherwise these systems 

will likely provide little biodiversity or ES benefits (Isbell et al., 2019). 

1.2 Research Aim and Contribution to Sustainability Science 

Climate change, biodiversity loss, and ill-health represent pressing sustainability challenges (Jerneck 

et al., 2011) and ecological restoration has the potential to mitigate their negative impacts (Aronson 

                                                                                                                                                                                          
2 Land reclamation is most often done to produce agricultural land or land for urban development and involves 
wetland drainage, and ground level elevation (see e.g. Stauber et al., 2016) 
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et al., 2016; Brudvig, 2011; von Holle et al., 2020). However, more research on the effectiveness of 

concrete ecological restoration projects to promote sustainability is needed (Breed et al., 2020; 

Nilsson et al., 2016; von Holle et al., 2020; Wortley et al., 2013).  

The aim of this thesis is to make a stronger case for, as well as to inform the practice of, ecological 

restoration in semi-urban environments. It does so by analysing a wetland restoration project in 

Jablonné v Podještědí (JVP) and examining its contribution to societal and citizen wellbeing through 

the provision of selected ES, as well as by assessing how the ecosystem is valued by the locals and if 

environmental stewardship has been fostered among the target population. 

In this thesis, the following research questions (RQs) are asked: 

How are the restored wetlands perceived and valued by the local population? 

How do the restored wetlands contribute to local and societal wellbeing through the 

provision of ecosystem services?  

To what extent did the project mange to foster environmental stewardship in the local 

population? 

This research contributes to the field of sustainability science by looking at a contemporary issue of 

farmland abandonment from a holistic and interdisciplinary perspective (Jerneck et al., 2011), in the 

analysis of the social and ecological effects of ecological restoration as an alternative land use to 

abandoned farmland. The wetland restoration analysed here can be considered a pioneering project 

in the context of the Czech Republic (Enviweb, 2021; Nadace Partnerství, 2020), with the aim to serve 

as a model for future restoration works (Čmelák’s internal documents, 2021). It is therefore critical 

that lessons from this project are learned. This thesis also looks at how cultural ecosystem services 

and psychological ownership contribute to the fostering of environmental stewardship, which is still 

a relatively unresearched area (Andersson et al., 2015). 

1.3 Outline 

The rest of this thesis is structured as follows: Section 2 provides background information on the case 

study. Section 3 presents the philosophical and theoretical entry points in the research. Section 4 is 

devoted to research methodology. Section 5 presents the research findings. Section 6 discusses the 

findings, and section 7 concludes the whole research. 
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2 Background and Case Study Context 

2.1 Jablonné v Podještědí 

JVP is a small semi-urban municipality located in the Liberec Region in the Northern part of the Czech 

Republic (Fig.1). It consists of eight cadastral units with a total area of 5788.36 ha (Jablonné v 

Podještědí, 2018). Forests cover roughly 42,6 % of the area, while pastures and agricultural land 

cover 25.2% and 20.9% respectively (Jablonné v Podještědí, 2018). In 2019, the municipality had 

3667 inhabitants and although the population is aging, the pre-productive component still 

predominates over the post-productive one. The average age in 2016 was 41.1 years (Jablonné v 

Podještědí, 2019). Overall, the level of education is low, and there is a relatively high long-term 

criminality and unemployment rate. The population density is low, and the municipality is affected by 

rural flight. The dominant employer is the food-processing industry. The employment in tertiary 

sector is low, despite the tourism sector being relatively developed (Jablonné v Podještědí, 2018). 

The environmental quality is generally good and according to municipality’s reports, floods represent 

the biggest overall risk (Jablonné v Podještědí, 2019). 

 
Figure 1 Demarcation of Jablonné v Podještědí. Based on data from ČÚZK: Geoportál (n.d.)  

2.2 Wetlands in Jablonné v Podještědí 

2.1.1 Physical Characteristics 
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The restored wetlands are located about 500 m from the main square in JVP and cover an area of ca. 

7 ha (Schneider, n.d.). As can be seen in Figure 2, the wetlands are bounded by Heřmanický stream in 

the East which flows into the Panenský stream bordering the site from the South. In the North, the 

wetlands are bordered by Chateau Nový Falkenburk – present-day orphanage – and in the West by 

pastures.  

 

 

Figure 2 Location of the wetland with highlighted watercourses. Own creation based on data from (ČÚZK: 
Geoportál, n.d.) 

The terrain is flat with elevation of 299-303 meters above the sea. The soil is composed of a clayey 

topsoil, and gravelous sands on a layer of sandstone (Schneider, n.d.). Since the wetlands lie in the 

floodplain of the Panenský stream, the site is further characterized by fluvial deposits and the 

presence of hydric soils (Čmelák, n.d.-a). 

2.1.2 Historical and Ecological Development of the Site  

It is estimated that until the 13th century this area was a floodplain forest which was then cleared and 

transformed into wet meadows and pastures (Višňák, 2015). From the 16th century it was managed 

as part of the Nový Falkenburg estate. In the 18th century the site contained a continuous tree cover 

and was probably used for recreation. Later, the tree cover was reduced to narrow lines along 

streams and roads and the area served again as pastures (Fig. 3). This was possible due to the 
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constructed drainage system (Višňák, 2008). The channelization of the streams in the area is also 

documented from as early as the 19th century (Višňák, 2015).  

 
Figure 3 Photo of the site from the 20th showing it being used as pastures with the adjacent Chateau Nový 
Falkenburk in the background. Reprinted with permission from Čmelák’s internal documents (2021) 
 
After 1945 the land became the property of the State but agricultural production continued until the 

1980s-90s. Afterwards, the drainage system clogged up and the site was abandoned (Višňák, 2008). 

The soils became saturated with water, and the site turned into a degraded ecosystem with low 

biological diversity, sparse woody vegetation and dominant cover of reeds (Čmelák, n.d.-a; Višňák, 

2008). The area quickly deteriorated and began to be used as illegal dumping grounds (Fig. 4). 
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Figure 4 Photos of the state of the site before restoration. The sign in the upper right-hand corner says that 
dumping waste on the site is prohibited under penalty of fine of 5000 CZK. Reprinted with permission from 
Čmelak (n.d.-b) and Čmelák’s internal records (2021) 

2.1.3 The Process of Restoration 

Every restoration project starts with a particular aim which can be hydrological, ecological or other, 

depending on the organization that is doing the restoration (Covington et al., 2003). The organization 

responsible for wetland restoration in JVP is ecological non-governmental organization, Čmelák – 

Společnost přátel přírody (hereafter referred to only as Čmelák or ‘the NGO’). The NGO is one of the 

biggest land trusts3 in the Czech Republic, owning and managing about 62 ha of land (including the 

wetlands in JVP). They focus on ecological restoration and environmental management, ecological 

education, and environmental activism, especially in the Liberec region (Čmelák, 2012). Their aim in 

                                                            
3 For land trust definition see ConservationTools (n.d.) 
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the case of wetland restoration in JVP was to create an ecosystem that is suitable for recreation 

while contributing to biodiversity conservation (Čmelák’s internal documents, 2021). The timeline of 

the project is presented in Figure 5 and a list of actors and their roles in the restoration process can 

be found in Appendix A. 

 

 
Figure 5 The timeline of the wetland restoration in JVP. Based on data retrieved from Čmelák’s internal 
documents (2021) 

Initially, the site was cleaned off the illegal dumping grounds. Afterwards, vast areas of native but 

invasive plant species, such as reeds or raspberry were cleared, and the remaining areas of wet 

meadows were mowed. Native trees and bushes were planted to provide nutrition for birds and help 

isolate the wetlands from the surrounding infrastructure. Figure 6 presents the restoration works 

prior to pond excavation. 
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Figure 6 Plan of the restoration process before excavation. Adapted with permission from Čmelák’s internal 
documents (2021) 

In 2012, 9 ponds were constructed. According to interviewee 2 (for more information on 

interviewees see section 4.2.2), the shape, size, and layout of the ponds was based on three 

parameters 1) terrain (elevation, land cover, water saturation) 2) practicality and ecology (different 

habitats, resilience) 3) aesthetics (recreation and living environment) – see Appendix B for illustration 

of pond design. The ponds have low gradient, different shapes and sizes, and the depth of individual 

ponds is ranging from several centi-metres up to two meters (Višňák, 2015). After the construction, 

wetland vegetation was planted, and recreational and educational amenities were installed. New 

features and habitats, such as lizard homes, or bat homes were added subsequently. 

2.1.4 Management 

Management is necessary for the maintenance of biodiversity and the provision of ES. For the 

highest biodiversity benefits the meadows (ca. 25 000 m2) ought to be mowed twice a year, however 

because of financial constraints the mowing is performed only once a year (interviewee 1). Cattail is  

removed manually each year to help maintain biodiversity and prevent grounding of the ponds 

(Čmelák’s internal documents 2021; Sojda & Solberg, 1993). Furthermore, the functional amenities of 

the wetlands need to be maintained, trash collected, infrastructure repaired when necessary, etc. 

The wetlands also require monitoring for pests and diseases, and management planning and 

evaluation needs to be carried out on a regular basis (Chatterjee et al., 2008), however the capacity 

to this is limited (Čmelák’s internal documents, 2021). 
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3 Philosophy and Theory 

3.1 Philosophy of the Research 

The philosophy of this research is utilitarianism. It is primarily an anthropocentric concept where 

actions are judged by whether they improve or worsen the lives of people (Kopnina et al., 2018). As 

Bentham put it, utilitarianism is about achieving “the greatest happiness of the greatest number” 

(1977, p. 393). This approach is closely linked to the idea of well-being, which can be understood as a 

psychological state or a level of satisfaction emanating from individual preferences (O’Neill et al., 

2012). 

Utilitarianism perceives nature and biodiversity conservation not as something that ought to be done 

for its own sake – intrinsic value – but only as being instrumental in achieving human well-being – 

instrumental value – (Carr, 1992). Biodiversity is strongly connected to ecosystem functioning 

(Loreau, 2014; Schulze & Mooney, 1994), resilience (Oliver et al., 2015), and provides a so-called 

insurance effect against the future impacts of climate change (Yachi & Loreau, 1999). However, the 

instrumental argument of biodiversity conservation has raised many ethical concerns (McCauley, 

2006; Redford & Adams, 2009; Schröter et al., 2014).  

Applying environmental pragmatism (Doorn, 2017), the author acknowledges both the intrinsic and 

the instrumental value of biodiversity. Nevertheless, in this thesis, biodiversity is considered from the 

perspective of its non-use i.e. existence value, which is a value that does not encompass any direct or 

indirect physical involvement but where the wellbeing is derived merely from the contemplation of 

an entity’s existence (Goulder & Kennedy, 2011). As  Goulder & Kennedy (2011) point out, arguments 

for biodiversity conservation based on its intrinsic values can in fact be reflective of anthropocentric 

non-use values of biodiversity.  

3.2 Theory 

3.2.1 Ecosystem Service Framework 

The ES framework applied in this thesis is now widely used in environmental management 

(Alexander et al., 2011; Kull et al., 2015; TEEB, 2010). It was adopted by the Convention on Biological 

Diversity in 1995 (McCarthy & Morling, 2014), and it has proved to be useful in providing a common 

ground for conservationist, policymakers, and the public (TEEB, 2010; Naeem, 2002).  

As said, it is an anthropocentric and utilitarian approach, arguing for nature conservation on the basis 

of its contribution to human well-being (Chan et al., 2012; Loreau, 2014) (Fig. 7). 
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Figure 7. Examples of some possible shapes of the relationship between human well-being and ecosystem 
service supply. Reprinted with permission from McMichael et al. (2005)  

The Millennium Ecosystem Assessment (MA) defines the concept of ES as “the benefits people obtain 

from ecosystems.” (2001, p. 49). There are several classification systems of ES that can be used (see 

e.g. Brouwer et al., 2013), but in this thesis, the classifications of the MA and the The Economics of 

Ecosystems and Biodiversity (TEEB) were deemed as the most appropriate. Combining two or more 

classification approaches is nothing unusual and this practice has been adopted by many European 

countries (Brouwer et al., 2013). ES are here thus divided into provisioning services, regulating 

services (RES), cultural services (CES), and habitat services (Table 1).  
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Table 1 Description of ES based on TEEB (2010) and MA (2001) classifications 

Provisioning Services Regulating Services Cultural Services  Habitat Services 

“the products obtained 
from ecosystems” (MA, 
2001, p. 56) 

“the benefits obtained 
from the regulation of 
ecosystem processes” 
(MA, 2001, p. 57)  

“the nonmaterial benefits 
people obtain from 
ecosystems” (MA, 2001, p. 
58) 

 

the maintanance of 
life cycles and gene 
pool protection 
(TEEB, 2010) 

these include: 
 

• food 
• fresh water 
• fuel wood 
• fiber 
• biochemichals 
• genetic resources 

 
 
 
 
 
 

(MA, 2001) 

these include: 
 

• climate regulation 
• disease 

regulation 
• water regulation 
• water purification 
• pollination 

 
 
 
 

 
 

(MA, 2001) 

these include: 
 

• spiritual and 
religious 

• recreation and 
ecotourism  

• aesthetic 
• Inspirational 
• educational  
• sense of place 
• cultural heritage 

 
 

 
(MA, 2001) 

these include: 
 

• primary 
production 

• nutrient 
cycling 

• soil 
formation 

• habitats 
(nursery) 

 
 
 
 

(TEEB, 2010) 

3.2.2 Cultural Ecosystem Services and Environmental Stewardship 

Based on the findings of Andersson et al. (2015), it is here assumed that CES can serve as a gateway 

towards achieving higher levels of environmental stewardship4 within semi-urban population (Fig. 8). 

This is, they say, because compared to most other ES, CES can be directly experienced. It is also 

argued that CES can lead to higher awareness of the importance of other ES (Andersson et al., 2015). 

The potential of CES to encourage environmental protection has been discussed for example in 

Daniel et al. (2012), and other studies have highlighted the link between CES and environmental 

stewardship (Hunter, 2011; Kudryavtsev et al., 2012; Measham & Barnett, 2007). Aesthetics were 

regarded as the main motivator for woodlots protection in Michigan (US) (Erickson et al., 2002), 

while according to Ryan et al. (2001), ecological education constitutes a strong driver for 

volunteering in environmental stewardship programmes. It has been also found that CES can direct 

landowner decisions towards more ecologically sustainable land-uses (Plieninger et al., 2012). In this 

                                                            
4 Environmental stewardship is here understood as general behaviours towards the environment (Meyerhoff, 
2006), leading to its protection, care and responsible use (N. J. Bennett et al., 2018). 
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case, the effectiveness of CES to foster environmental stewardship is analysed by using a willingness 

to pay method (see section 3.2.4), which is an approach also suggested by Andersson et al. (2015).  

 
Figure 8 The role of CES in increasing the awareness and appreciation of other ES and leading to environmental 
stewardship. Reprinted with permission from Andersson et al. (2015) 

3.2.3 Psychological Ownership Theory 

The restored wetlands are a public good and are therefore prone to neglect and exploitation, a 

phenomenon described as the “tragedy of the commons” (Hardin, 1968). The psychological 

ownership theory as put forth by Pierce et al. (2003) postulates that when an object is perceived by 

individuals as theirs, they exhibit affective sentiment towards it. There is evidence that a sense of 

ownership increases environmental stewardship both in active stewardship efforts, such as picking 

up trash, and in financial stewardship, by which is meant for example donating money for 

environmental conservation (Peck et al., 2020). Moreover, individuals will place higher value on the 

public good if they feel a certain level of ownership (see e.g. Hammack & Brown Jr, 2016; Rowe et al., 

1980; Schulze et al., 1981). The sense of ownership is likely to root in individuals that use the public 

good frequently and possess good knowledge of it (Peck et al., 2020), or in individuals that have 

participated in the planning, construction, and management of the public good (Ainsworth, 2020; 

Hassan et al., 2011).  

3.2.4 Application of Contingent Valuation Method 

“Contingent Valuation is a method of estimating the value that a person places on a good” (Alberini 

& Cooper, 2000, p. 8). In this thesis, the respondents were asked directly to report their willingness 

to pay (WTP) for wetland non-market ES and its existence value, by donating to wetlands’ 

preservation and expansion (Mitchell et al., 1989). There is an ongoing debate over the effectiveness 
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of using the WTP method to estimate the perceived value of different ES (Pan et al., 2020). It was for 

example criticized that instrumental values are prioritized over intrinsic and existence ones (Klain et 

al., 2017). However, new research shows that when conducted with good practice, such as well-

designed questionnaire, detailed descriptions of ES, and appropriate payment vehicles, the WTP 

approach can represent a reliable method for the estimation of the value that individuals place on an 

ecosystem (Carson, 2012; Pan et al., 2020). 

WTP should be here also viewed as indicating attitudes and not economic preferences (Castro 

Antonio J. et al., 2016). By attitudes is meant the general environmental behaviours to the restored 

wetlands i.e. environmental stewardship (Meyerhoff, 2006). It was found that general attitudes 

constitute major determinants of the general tendency to behave in a certain way (Ajzen, 1991; Eagly 

& Chaiken, 1993; Fulton et al., 1996; Stern, 2000). In their study on environmental attitudes and 

contingent valuation of endangered species Kotchen and Reiling (2000) found that strong pro-

environmental attitudes result in overall higher WTP. This relationship is assumed to apply in this 

case as well, and even though general attitudes may be weaker predictors of a behaviour than the 

attitudes to engage in that behaviour, Meyerhoff (2006) claims that it is mainly these general 

attitudes which are elicited from contingent valuation studies, and not the attitudes towards a 

specific behaviour, such as towards the payment.  

4 Methodology  

4.1 Research Design 

4.1.1 Case Study 

Deductive reasoning was applied in this thesis, meaning that predictions were made using an ES 

theory, which were then tested by the means of a single case study research (Bryman, 2016). Case 

study is an “empirical enquiry that investigates a contemporary phenomenon within its real-life 

context . . . and in which multiple sources of evidence are used” (Yin, 1984, p. 23). Usually only a 

small geographical area or number of subjects is researched within a single case study (Zainal, 2007). 

Single case study design is used when detailed analysis of a single case is needed as opposed to a 

multiple case study which is applied to a selection of cases where the aim is to understand the 

differences and similarities between them (Baxter & Jack, 2008; Stake, 1995). Case studies are useful 

in carrying out a highly contextual data analysis (Yin, 1984), acquiring in-depth knowledge of the 

actual real-life situations (Zainal, 2007), and exploring a previously un-researched subject (Yin, 1984). 
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Yin (1984) argues that generalization can be made using both single and multiply case studies as the 

generalization are derived from theory rather than the population. Although qualitative research is 

prioritized in a case study (Yin; 1994), using both quantitative and qualitative data can provide a 

better explanation of the outcome as well as the process of the observed phenomena (Tellis, 1997). 

4.1.2 Mixed Methods Research 

Mixed methods research refers to the combination of quantitative and qualitative methods in data 

collection, interpretation, and analysis within a single study (Bowers et al., 2013; Creswell & Clark, 

2017). According to Lane (2009), the results obtained through mixed methods research are more 

holistic than when a single method approach is employed. Mixed methods approach was deemed 

most appropriate for the purposes of this thesis because of its capability to answer multi-faceted and 

inter-disciplinary research questions, such as RQ2 and RQ3 (Shorten & Smith, 2017). Triangulation, 

which is a key component of mixed methods research (Mertens & Hesse-Biber, 2012), can be used to 

eliminate the blind spots of different data collection methods and help deliver more rigorous results 

(Molina‐Azorín & López‐Gamero, 2016). Furthermore, the use of mixed method approach can, to a 

certain degree, solve the issue of data unavailability, where qualitative data can supplement a largely 

quantitative design and vice versa (Kajamaa et al., 2020). Based on the nature of the research 

questions, and the data collection constraints encountered, this research is structured to prioritize 

qualitative analysis (Molina‐Azorín & López‐Gamero, 2016).  

4.2 Data Collection Methods 

To deliver a comprehensive ES assessment of the restored wetlands in JVP, as well as to analyse how 

the restoration project is perceived and valued by the local population, various sources of 

information were utilised. As stated in McCarthy and Morling (2014), most ES assessments combine 

different methods and there is no single right way or one-size-fits-all tool to be applied in every case 

(McCarthy & Morling, 2014). Busch et al. claim that “More flexible qualitative approaches can bridge 

the gap of limited data availability with well-grounded estimations” (2012, p. 98). Nevertheless, it 

was beyond the scope of this paper to assess every ES and ultimately a decision was made as to 

which services to assess. This ES assessment thus focuses mainly on selected regulating, cultural, and 

habitats services that are either relevant to the respondents or were the desired effect of the NGO, 

whereas the provisioning services are considered more generally (Table 2). 
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Table 2 Selection of ecosystem services that this thesis focuses on  

Provisioning Services Regulating Services Cultural Services Habitat Services 

Provisioning services 
are considered more 
generally but mainly 
the following are 
considered: 
 

• provision of 
water 

• provision of 
food 

• provision of 
firewood 

 

Following regulating 
services are considered: 
 

• water quality 
regulation 

• water retention 
• flood regulation 
• climate 

regulation 
• air purification 

Following cultural services are 
considered: 
 

• recreation 
o interaction 

with nature 
o physical 

activity 
o time alone 
o socializing 

• ecological education 
• aesthetics 
• COVID-195 

Habitat services are 
considered as:  
 

• species 
richness 

Ideally, all ES would be assessed using primary data. However, this was not always possible. Some ES 

were assessed by reviewing scientific literature and triangulating it with the characteristics of the 

wetland ecosystem in JVP. The decision trees by Harrison et al. (2018) provided Important guidance 

in deciding which data collection methods to use (see Appendix C). Overall, the data collection 

methods applied in this paper can be grouped into literature review, fieldwork, survey, and GIS 

mapping and modelling.  

4.2.1 Literature Review 

Literature review was undertaken throughout the research for the purposes of triangulation and 

filling information gaps. The review focused primarily on peer-reviewed academic articles dealing 

with ES, wetlands, wellbeing, and ecological restoration. Snowballing technique was applied to 

conduct the most extensive literature review possible. In addition, online search for grey literature 

written by various Czech media outlets was conducted. Literature on ES covered in LUMES 

programme was a starting point for this research. 

4.2.2 Fieldwork 

Fieldwork consisted mainly of document analysis, informal interviews, and observations. During my 

time at the NGO in February 2021, I was given access to their documentation on wetland restoration 

in JVP. The documentation consisted of various reports, funding applications, evaluations, pay rolls, 

correspondence, plans, drafts, etc. As Merriam (1988) points out, all types of documents can reveal 

                                                            
5 COVID-19 is considered under the CES because of the wetlands’ potential to mitigate its negative impacts on 
human wellbeing 
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important insights relevant to the research. Mills, Bonner, and Francis (2006) claim that non-

technical literature can provide important contextual data for case studies. The primary sources were 

mostly in electronic format and I was not able to obtain copies of the documents except for a few 

vital reports. The documentation rarely had an author, title, or a date defined, and sometimes the 

file names were incorrect which complicated the analysis and could have resulted in me obtaining 

incomplete information. As also pointed out by Nilsson et al. (2016), the documentation of 

restoration projects often represents a substantial challenge in their proper evaluation. 

Informal interviews and email correspondence were conducted with the NGO chairman and a 

landscape engineer who will be referred to only as “interviewee 1” and “interviewee 2” respectively. 

Informal interviews were prioritized over classical interviews because of the interviewees’ time 

constrains. They were used mainly for triangulation with other data sources (Swain & Spire, 2020). 

This method also allowed me to answer questions spontaneously arising from document analysis, 

which was referred to by Fujii (2015) as "revelatory moments" (p.527). Additionally, I visited the 

town of JVP as well as the restored wetlands. This observation helped me to grasp the contextual 

environment of the whole project and its connection to the rest of JVP as well as to observe how 

people interact with the site.  

4.2.3 Survey 

Fieldwork and surveys are complementary methods in social research. As Attewell and Rule claim 

"Traditional survey work is strong in . . . areas where field methods are weak" (1991, p. 313). Survey 

questionnaire is used to collect data from a large population with the goal of obtaining a sample that 

is representative of the whole population (Ponto, 2015). Given the current epidemiological situation 

of COVID-19, a representative sample was unfortunately not obtained, since as Check and Schutt 

(2011) point out, distributing the questionnaire over the internet effectively eliminates certain 

segments of the population. The targeted population was the citizens of JVP and the survey was 

posted on the official Facebook page of the town of JVP and related community Facebook pages. It 

was also emailed to local businesses.  

 

Both qualitative and quantitative questions were asked in the survey. The survey was constructed 

with feedback from a key informant (NGO chairman) and piloted on 4 wetland visitors. The trial 

showed the weakness of the intermediate survey design and changes were made. Most notably, the 

questionnaire had to be shortened quite substantially to ensure high response rate. The first part of 

the questionnaire focused on the level of satisfaction with the restoration project, its contribution to 

respondent well-being, and community engagement. The second part was devoted to the activities 
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for which the wetlands are suitable, wetland ES preferences, WTP, and COVID-19. The last section 

gathered demographic information about the respondents. The complete questionnaire can be 

found in Appendix D. 

4.2.3.1 Stated Preference and Willingness to Pay 

Stated preference, which is a method that asks respondents the question directly (Chin & Lee, 2008), 

was selected, as it is arguably the best approach for estimating WTP (Bamwesigye et al., 2020; 

Bishop, 1999; Johannesson, 1996; Sawe, 2017). In addition to estimating the non-market and non-

use values of ES, and the attitudes towards the restored wetlands, WTP is here also used to 

triangulate the estimates of wetland-derived individual wellbeing obtained through an open-ended 

question in the questionnaire (see e.g. Gafni, 1991). Payment scale was used in the questionnaire to 

make the WTP question easier to understand, however, this can affect the accuracy of the results 

(Frew et al., 2004). The respondents were asked to donate a percentage of their monthly income as 

this study is not concerned with exact sums (Pan et al., 2020), this could also help reduce the bias 

resulting from differences in personal economic wealth (Shao et al., 2018). Other factors can also 

influence individual’s WTP (Pan et al., 2020). These include, distance from home, income, gender, 

age, education, family size etc. (see Ezebilo, 2016). Questions about some of these factors were 

asked specifically in the questionnaire, however, some had to be omitted on the account of response 

rate consideration. 

4.2.3.2 Sample Size 

Generalization of the survey findings to the population of JVP is problematic given the small sample 

size. A total of 53 respondents filled out the survey, equalling to roughly 1.5% of the population. 

Although various social groups in terms of, gender, age, education, occupation etc. are represented 

in the sample, their relative distribution is not representative of the population (see Appendix E). This 

can be attributed to the online sampling method used, which was already discussed above. 

However, as Seale et al. (2003) point out, the above-mentioned characteristics by which 

representativeness is commonly established are only a small set of socio-demographic indicators, 

and most of the characteristics that social research is interested in, such as attitudes, behaviours, and 

emotions are not considered. As such, “the problem of representativeness is a constant and growing 

concern of many researchers” (Seale et al., 2003, p. 2). Social research is not concerned with 

statistical significance as such but with social significance (Seale et al., 2003). The survey thus still 

provides important insights into some of the beliefs and preferences of the targeted population. As 

Seale et al. (2003, p. 30) claim, it is the “main structural aspects” of the social phenomena that are 
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transferable and can be generalized, while Becker argues that ‘in every city there is a body of social 

practices . . . which don't change much, even though the people who perform them are continually 

replaced’ (2000, p. 6).  

4.2.4 GIS Mapping and Modelling 

Geographical Information System (GIS) was used to map the watershed and categorize the land-use-

land-cover (LULC) classes. Spatial data obtained from various databases – will be specified below – 

were modified and used as inputs for the Integrated Valuation of Environmental Services and 

Tradeoffs (InVEST) modelling software.6 It is one of most widely recognized quantitative tools for 

assessing ES trade-offs of various management strategies (McCarthy & Morling, 2014), which can be 

applied to managerial programs aiming at improving human wellbeing while maintaining or 

increasing biodiversity (Sharp et al., 2017). In this thesis, InVEST’s nutrient delivery model is used to 

estimate the role of the restored wetlands in filtering excess nutrients and preventing eutrophication 

downstream.7 The model requires data on precipitation, elevation, watershed area, and LULC. In 

addition, a biophysical table including data for each LULC class is necessary.  

4.2.4.1 Precipitation data 

I used data from WorldClim (n.d.) which I clipped to the watershed, resized, and adjusted it based on 

the mean annual precipitation in the JVP district which I calculated using the data from ČHMÚ (n.d.). 

4.2.4.2 Digital Elevation Model 

Coppernicus digital elevation layer was downloaded from Copernicus Land Monitoring Service (n.d.) 

and clipped to the focus location. Initial resolution 100x100 pixels was resized to 25x25 to match the 

other layers. Then, I ran the fill sinks function in the SAGA plugin in QGIS after which the Strahler 

Order function was used to determine the stream dynamics. 

4.2.4.3 Watershed Area 

The Watershed was determined by pinning the wetland location in the digital elevation layer using 

coordinates, and calculating the upslope area in QGIS SAGA plugin. Afterwards, the watershed was 

converted to a shapefile and the area was calculated using a field calculator. 

                                                            
6 InVEST was developed as part of the Natural Capital project in a partnership between Stanford University, The 
Nature Conservancy, the World Wildlife Fund, and the University of Minnesota (IEC, 2011) 
7 Information on how the model works can be found in Sharp et al. (2017). 
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4.2.4.4 Land Use Land Cover 

Copernicus CORINE Land Cover (2018) downloaded from Copernicus Land Monitoring Service (n.d.) 

was resized to 25x25 pixels, clipped, and adapted. Streams and water bodies were added from ČÚZK: 

Geoportál (n.d.). Aerial photographs were used for more accurate LULC representation. When 

unsure, cadastral maps where consulted.8 

4.2.4.5 Biophysical Table 

The data for each LULC class in the biophysical include, nitrogen (N) and phosphorus (P) loading rates 

(kg/ha/y), N and P efficiency (%), critical length – a standard constant of one pixel was used (Sharp et 

al., 2017), and subsurface flow where the constant of 0.8 was assumed for vegetated buffers (Mayer 

et al., 2007) and a constant of 0 for the non-vegetated LULC classes (Sharp et al., 2017). The rest of 

the data was sourced from various sources (see Appendix F). Unfortunately, it was not always 

possible to find local or regional data, therefore, broader scientific literature had to be drawn on as 

well. This has introduced another layer of uncertainty to the model. Because of the virtual absence of 

data on the nutrient loading in off-stream wetlands, a loading  rate equal to that of forests was 

assumed after consultation with scientific literature (Hanson et al., 2016; Wolf et al., 2013). 

4.3 Limitations 

The ES presented in this thesis were selected as being the most important or relevant in this case, 

thus giving an incomplete account of the full value of ES provided by the wetlands. Furthermore, 

there are multiple limitations related to each of the data collection methods used.9 Their respective 

weaknesses would be ideally offset by triangulation, but this was not always possible as concrete 

data was often unavailable. To overcome the limitations of a single case study a mixed method 

research design was implemented, however, the downsides of the mixed method research are that it 

is more time-consuming and requires the researcher to master multiple methods (Zainal, 2007). 

Nevertheless, such an approach allowed for the establishment of important systemic linkages while 

making this research more robust and comprehensive than would otherwise be possible, given the 

data collection constraints.  

                                                            
8 Cadastral maps can be accessed through Kurzycz, (n.d.). 

9 For limitations on InVEST NDR model see Redhead et al. (2018); for limitations on informal interviews see 
Swain and Spire (2020); for limitations on dodcument analysis see Bowen (2009); for limitations on survey 
questionnaire see Fricker & Schonlau (2002) 
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5 Findings 

The first two RQs are answered rather simultaneously although RQ1 is mainly answered in the 

sections on general satisfaction and wellbeing, and CES (sections 5.1 and 5.2.3), while RQ2 is 

answered primarily by looking at the wetland ES and their contribution to respondents’ wellbeing 

(section 5.2). RQ3 is answered by referring to the section on WTP (section 5.1.1) and examining the 

restoration process in greater detail, mainly from the perspective of public participation and CES 

(section 5.3 and section 5.2.3). 

5.1 General Satisfaction and Wellbeing 

From the total of 53 collected questionnaires (see the distribution of different social groups in Table 

3), it is evident that the respondents are generally very satisfied with the restoration. On a Likert 

scale where 0 was “not at all” and 4 was “completely satisfied” the average satisfaction was 3.6 (Fig. 

9). The level of satisfaction was highest for women and respondents with tertiary education. 

Respondents in age of 26-35 and 36-50 had generally high levels of satisfaction, while the satisfaction 

of respondents under 26 and over 50 was lower.  

The wetlands also appear to be contributing substantially to the respondents’ perceived individual 

wellbeing, with the average value of 3.2 (Fig. 9). Female respondents reported overall higher 

wellbeing benefits than males, and respondents with secondary education reported higher wellbeing 

benefits than respondents with tertiary education. Finally, respondents in 0-25 and 36-50 age groups 

reported high wellbeing benefits, while respondents over 50 reported low.  
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Table 3 The respondent demographics 

 Sample n (53) Sample % 
Men 22 42% 
Women 31 58% 
0-25 years 
26-35 years 
36-50 years 
>50 years 

3 
10 
22 
18 

5% 
19% 
41% 
34% 

Primary education 0 0% 
Secondary education 32 60% 
Tertiary education 21 40% 
Student 1 2% 
Employed and self-
employed 

4510 85% 

Unemployed  1 2% 
Pensioner 6 11% 

 

 
Figure 9 Respondent satisfaction with the restoration and the wetlands' contribution to their self-reported 
wellbeing. The scale on the vertical axis relates to the number of responses 

5.1.1 Willingness to Pay 

Respondents answered questions on WTP for a) wetland conservation and b) wetland expansion (Fig. 

10). WTP was used to estimate the respondents’ values, attitudes, and satisfaction in relation to the 

restored ecosystem. WTP was overall very high, 91.5% respondents were willing to contribute for the 

conservation of the ecosystem, slightly less for the wetland expansion. More pronounced was the 

                                                            
10 Employed 39, self-employed 6 
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difference in WTP with respect to the amounts contributed where conservation was valued more 

highly than expansion.   

 
Figure 10 On the left is the distribution of respondents’ WTP for wetland conservation and on the right is the 
distribution of respondents’ WTP for wetland expansion 

Respondents that were more satisfied with the restoration had higher WTP, but it was hardly if at all 

affected by the respondents’ reported wellbeing benefits. There was a strong correlation between 

respondents’ conviction that landscape restoration is necessary and the level of WTP. Respondents 

living closer to the wetlands had higher WTP. Family size does not seem to affect WTP in this case. 

Women on average had higher WTP than men and a correlation was found between higher level of 

education and the level of WTP. Respondents that were employed had the highest WTP, while 

pensioners’ WTP was the lowest. WTP also seems to be correlated with respondents’ preference for 

CES but no correlation with other ES preferences was found.   

5.2 Ecosystem Services and Wellbeing 

The NGO’s goal was to create a scenic place for recreation, learning, and interaction with nature, 

while restoring biodiversity and promoting community engagement (Čmelák’s internal documents, 

2021). To see how the restoration project relates to the preferences of the local population, the 

respondents were asked to rank their wetland ES preferences. Habitat provision, water retention, 

recreation, and aesthetics were ranked the highest (Fig. 11). 
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Figure 11 Respondents’ wetland ES preferences. The scale on the vertical axis relates to the number of 
responses 

From Figure 12 can be seen that the restoration meets almost perfectly with the sampled 

population’s preferences for wetland ES in recreation, less well in aesthetics, habitat provision, 

ecological education, and water retention, and least in temperature regulation and air quality 

regulation. It does not meet the respondents’ preferences for ES at all in provisioning services, water 

quality regulation, and flood regulation. Carbon sequestration was not seen as an important wetland 

ES, and neither was mentioned as contributing to respondents’ wellbeing. Nevertheless, the 

relationship between many ES and wellbeing is not straightforward. This applies particularly to the 

regulating services that often do not have direct or visible effect (FAO, n.d.). 
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Figure 12 Comparison of general wetland ES preferences and the wellbeing benefits derived from the restored 
wetlands 

5.2.1 Provisioning Services 

These wetlands are not designed for productive purposes. Although one respondent stated that a 

wide variety of mushrooms is growing on the site, the extent to which this site is used for mushroom 

picking is unknown and probably very low. Another respondent mentioned campfires but again the 

extent to which this site is used for firewood collection has not been established and is likely very low 

as well. The water in the ponds themselves is clean, which is evidenced for example by the 

presence of Nitella flexilis11 (Čmelák’s internal documents, 2021). However, it is not used for 

consumption, or any productive purposes. Groundwater is used for drinking in JVP, however, the 

extent to which the wetland contributes to the recharge of underground drinking water is unknown.  

The provisioning services were not mentioned once in the survey as contributing to the well-being of 

the local population, and overall are not regarded as especially important wetland ES.  

5.2.2 Regulating Services 

The regulating services considered here are, water and air quality regulation, water retention, flood 

regulation, and climate regulation. It is important to consider that many of these services are not 

consumed by the citizens of JVP directly as there are spatial mismatches between the regulating 

                                                            
11 A bioindicator of clean water 
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service supply and consumption (Syrbe & Grunewald, 2017). However, they are considered here 

because of their potential to benefit society at large. Overall, the sampled population of JVP deemed 

regulating services of wetlands to be quite important (Fig. 11), and regulating services were 

mentioned 17% of the time as contributing directly to respondents’ well-being.  

5.2.2.1 Water Quality Regulation 

Assessed here is the wetlands ability to filter N and P, which are nutrients increasingly found in water 

bodies causing wide-spread eutrophication (Okumah et al., 2019; Shen et al., 2020; Withers et al., 

2014)  The processes through which these nutrients are filtered by wetlands are depicted in Figure 

13. 

 

 
Figure 13 Schematic view of different pathways through which nutrients are processed in wetlands. Reprinted 
with permission from Thiere (2009) 

However, as pointed out by Hanson et al., “If . . . contaminated waters by-pass a wetland (e.g., 

through concentrated flow channels or deep groundwater), limited retention and associated water 

quality benefits will occur” (2016, p. i). The wetlands in JVP are situated in the floodplain of the 

Panensky and Heřmanický stream but the hydrological connectivity to the streams – both surface 

and subsurface - has been disrupted by artificial channelling and embankment (Višňák, 2015). 

Figure 14 depicts the watershed of Panensky stream with different LULC classes. Different land uses 

have different levels of P and N loading and retention, and therefore their N and P exports differ as 

well. Agricultural land, including pastures constitutes an important non-point source of P and N 

exports (Gillingham & Thorrold, 2000; Kronvang et al., 1996; Lambert et al., 1985; Nair et al., 2008). 

Even though large share of the watershed is covered with forest, intensive forestry operations can 
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also represent significant sources of N and P exports (Bettinger et al., 2017; Nair et al., 2008). The 

Panenský stream in particular was found to contain above-average volumes of P (Schneider, n.d.). 

 
Figure 14 Map of the watershed with specified LULC. The watershed area is 7858 ha and over 50% is covered 
with forest, 32% is pastures, 6,4% is intensive agriculture, and built-up areas cover about 5%. Based on data 
from Copernicus Land Monitoring Service (n.d.) 

The total export of N from the watershed where the wetlands were replaced with pastures is 

estimated to be 231107.1 kg/year and the export of P is 5481.7 kg/year. In an identical watershed, 

albeit with the restored wetlands present, the total amount of exported N is 231027.4 kg/year, and 

the export of P is 5479.9 kg/year. Similar results were obtained using different constants indicating 

that the level of subsurface flow and critical length is not pivotal.  If we consider that this was relative 

to the state when the site was agriculturally managed, the wetland nutrient retention function is 

largely negligible. 

5.2.2.2 Water Retention 

Wetlands slow down the water cycle, retain water and recharge groundwater. The retained water is 

being gradually released back, providing base surface flow in dry months (Bullock & Acreman, 2003). 

This is vital for sustaining natural systems in the landscape (CEE, 2015). It is also important for climate 

adaptation as precipitation in Europe is expected to decrease over summer and increase in winter 
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(Kundzewicz and Kowalczak 2008; CEE, 2015). Water retention was ranked high by the respondents, 

79% of them considered it an important wetland ES, and 6% stated water retention function of 

wetlands as contributing to their wellbeing. 

When the drainage system clogged, water started to accumulate in the area. In the process of 

restoration, the remaining drainage system was removed, and 9 ponds were dug, raising the water 

table. As stated by Bring et al. (2020), restoring wetlands increases water storage and recharges 

groundwater. Some of the shallower ponds dry out in the summer, but the rest – although 

fluctuating – have water all year round (Interviewee 1). The ponds increased the water storage 

capacity of the site by 7235 m3 (AquaKlimax, n.d.). The groundwater recharge and water retention 

capacity would probably increase as a result of stream overbanking if the hydrological connectivity 

was restored (Macdonald et al., 2018).  

5.2.2.3 Flood Regulation 

The area has been historically regularly flooded, which largely formed the wetlands’ structure and 

function (Triska et al., 1989; Ward & Stanford, 1995). The hydrological connectivity was disrupted by 

the wetland drainage, and the artificial embankment and channelization of the streams, as well as by 

the construction of artificial ponds upstream (Rosen, 2013; Višňák, 2015).  This has massively 

decreased the frequency of flooding. The official flood zones as depicted in Figure 15 indicate the 

area that is to be flooded every 20 years (yellow) and 100 years (blue). Most of the wetland area lies 

in the 100 years flood zone. According to interviewee 1 the wetlands were not flooded once since 

the NGO acquired the land, not even during the 2010 floods that caused a damage of 45 million CZK 

in JVP (Liberecký kraj, 2015). It is therefore likely that the largest flood regulation function of the 

wetlands is the interception of stormwater runoff. The flat elevation and dense vegetation slow 

down the overland water flow, which then either infiltrates into the ground or slowly trickles down 

into the stream (Rosen, 2013). 
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Figure 15 Flood zones in JVP, blue is 100 years flooding, yellow is 20 years. Reprinted with permission from 
Čmelák (n.d.-a) 

5.2.2.4 Climate Regulation 

Wetlands influence local climate (Liu et al., 2015; Pokorný et al. 2010). When wetlands are drained, 

the land’s absorption of solar energy increases (Foley et al. 2003), which can lead to higher daytime 

temperatures and lower rainfall (Pokorný et al. 2010). It also decreases the water content in the air 

which can lead to the occurrence of late morning frosts causing for example, more frequent damage 

to the flowers of fruit trees (Eiseltová, 2019). A study from the Czech Republic estimated that 

croplands transform 60-70% of solar energy into a sensible heat, while in wetlands it is only about 5-

10%, and 70-80% is dissipated through evapotranspiration (Pokorný et al. 2010). 

The temperature difference between intact and drained wetlands in Central Europe can be over 15°C 

(Eiseltová, 2019). The differences in temperatures between wetland and agricultural land are 

presented in Figure 16.  
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Figure 16 A thermo-vision image of different LULC. “Asfalt” is asphalt, “Porost řídké vegetace” is sparsely 
vegetated land, “Posečená louka” is mowed meadow, “Mokrá louka” is wet meadow, “Voda” is water, and 
“Olšina” is alder cover. Reprinted with permission from (archiv ENKI.ops,) 

In urban settings, the combination of water and vegetation delivers the highest overall comfort 

through evaporative cooling and low daytime temperatures (Mahmoud, 2011). In JVP, 4% of 

respondents stated temperature regulation as contributing directly to their wellbeing, and 

temperature regulation was considered an important wetland ES by 40% of the respondents. 

5.2.2.5 Air Purification 

As already mentioned, wetlands increase air humidity and lower air temperature which can have 

positive effect on the local climate and human wellbeing, but they can also reduce the concentration 

of particulate pollutants in the air, thus improving the air quality (Qiu et al., 2015; Sæbø et al., 2012; 

Tomašević et al., 2005). Cong et al. (2018) found that the ability of wetlands to remove particulates 

from the air is highest when the air quality in the location is already quite good. According to 

Jablonné v Podještědí (2018) the quality in JVP is generally good, influenced mainly by a nearby 

powerplant (Turow) and household heating. In the survey, 4% of the respondents stated that better 

air quality contributes directly to their wellbeing, while 17% saw air quality improvement as an 

important wetland ES.  

5.2.3 Cultural Services 

Cultural Ecosystem Services (CES) are highly contextual and are likely to be perceived differently in 

different places depending on people’s values and behaviours (Layke et al., 2012). Nonetheless, 
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strong linkages exist between perceived wellbeing and the usage of urban parks (Godbey et al., 

1992).  

According to Peschardt et al. (2012), proximity and accessibility of green and blue spaces is the 

precondition to the enjoyment of nature in everyday life. Based on my observation, there do not 

seem to be any other green and blue public spaces in JVP as suitable for recreation as the restored 

wetlands. Given the small geographic area of JVP, almost half of the respondents reported living less 

than 15 minutes away from the wetlands, 21% reported living less than 5 minutes away and 23% less 

than 30 minutes away (Fig. 17).  

The survey showed that roughly one third of the respondents visits the wetlands at least once a 

week, one third at least once a month, and a third at least once a year (Fig. 18). Respondents that 

reported living closer to the wetlands tend to visit them more often. Women on average visit the 

wetlands more frequently than men, and people in 36 – 50 years of age visit the wetlands more 

frequently than people in 26 – 35 years. The official number of people visiting the wetlands is 

unknown but according to interviewee 1, thousands of people visit the wetlands each year. The 

wetlands are visited mostly by the locals, but many tourists come visit the wetlands as well. The 

average number of visitors from June to September 2016 was 36 on weekends and 42 on weekdays 

(Čmelák’s internal documents, 2021). During special events organized by the NGO it can be several 

hundred of people in one day (interviewee 1). 

 
Figure 17 The distribution of respondents’ reported proximity to the wetlands 
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Figure 18 The distribution of respondents’ reported frequency of wetland visits 

5.2.3.1 Recreation 

Nature provides people with opportunities for recreation, contributing positively to their wellbeing 

(Andersson et al., 2015). This restoration project was designed in a large part for recreational 

purposes (Čmelák’s internal documents, 2021). Thus in addition to spending time in nature, the 

wetlands are equipped with amenities such as benches, tables, fireplaces, pier, tent, playground, 

sandpit, gravel beach, and a small lookout tower (Fig. 19). It aims to provide an environment where 

people can relax, be active, socialize, observe nature as well as interact with it. 75% of the 

respondents identified wetlands as being suitable for recreation.  

Based on a similar research by Pedersen et al. (2019), the respondents were asked to state, how the 

wetlands are suited for the following activities, interaction with nature, physical activity, spending 

time alone, and spending time with others. The wetlands were seen as being most suitable for 

interacting with nature, and spending time alone. They were, however, seen as less suitable for 

socializing and physical activity (Fig. 20). 
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Figure 19 Schematic map of the wetlands in JVP including amenities. Adapted with permission from (Klápšťová & Klápště, 
2012) 

 
Figure 20 The respondents’ reported wetland suitability for physical activity, nature interaction, time alone, 
and time with family and friends. The scale on the vertical axis relates to the number of responses 

Interaction with Nature 

The wellbeing benefits of interacting with nature are overwhelming (see e.g. Aldous, 2006; Bowler et 

al., 2010; Irvine & Warber, 2002; Keniger et al., 2013; Wilson, 2007). They include improvements in 

physical health (Catanzaro & Ekanem, 2002; Maas et al., 2006; Richardson & Mitchell, 2010), 

psychological health (Bodin & Hartig, 2003; Fuller et al., 2007), social cohesion (Coley et al., 1997; 

Shinew et al., 2004) as well as reduction of crime and violence (Kuo & Sullivan, 2001; Moore et al., 
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2006). In the survey, 68% respondents deemed the wetlands to be suitable for interacting with 

nature and 21% responded that interaction with nature contributes directly to their wellbeing.  

Physical Activity 

There is mounting evidence that physical activity increases individual wellbeing (Petruzzello et al., 

1991), and the benefits seem to be greater if performed in a natural environment (Coon et al., 2011), 

where a simple walk can have larger wellbeing benefits than exercising (Coon et al., 2011; Pretty et 

al., 2007). Moreover, Georgiou et al. (2021) found that living close to blue and green spaces 

significantly increases physical activity levels. Despite that, only 13% of the respondents perceived 

the wetlands as suitable for physical activity and the effect of the restored wetlands on the activity 

levels of respondents was not explored. It is likely, however, that walking was not regarded as 

physical activity, since 28% of the respondents stated that taking walks in the wetlands contributes 

directly to their wellbeing. 

Time Alone 

Although solitude is often regarded as something negative, spending time alone on purpose can have 

significant positive effect on individual wellbeing (Long et al., 2003). Nguyen et al. (2018) found that 

when alone, individuals can experience privacy, emotional relief, relaxation, self-reflection, creativity 

etc., leaving them more relaxed and at peace.  The wetlands were perceived as suitable for spending 

time alone by 53% of respondents and 40% stated that the ability to spend time alone and rest in the 

wetlands contributes directly to their wellbeing. 

Time with Family and Friends 

Spending time with family and friends has significant positive effect on individual wellbeing (see e.g., 

Bhargava et al., 2014; Hudson et al., 2020; Nelson et al., 2012). 40% of the respondents stated that 

wetlands are well-suited for socializing and 9% of the respondents stated that spending time with 

friends and family in the wetlands contributes directly to their wellbeing. The NGO also organizes 

events like an open house, team buildings, and volunteering days that provide additional 

opportunities for socializing. The site has plenty of amenities that are designed for child play, leisure, 

and education, however, children were not included in the survey. The socializing aspect of wetlands 

was mostly appreciated by people in the age of 36-50. 
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5.2.3.2 Ecological Education 

In addition to the information tables, signs, and exhibitions forming an interactive educational trail in 

the wetlands, the NGO is also actively engaged in ecological education for kindergartens, primary and 

secondary schools, and the public (Čmelák’s internal documents, 2021). The activities that take place 

in the wetlands are customized to the audience and provide hands-on experience in ecology where 

the ES framework is an important part of the programs (interviewee 2). There are also special events 

with additional activities, workcamps, and volunteering days, where the public can learn ecological 

conservation and restoration in practice. In 2015, the NGO organized about 40 educational activities 

for schools, companies, and the public. In the survey, 15% of respondents stated that ecological 

education is directly contributing to their wellbeing and almost 40% deemed it an important wetland 

ES overall.  

5.2.3.3 Aesthetics 

According to Galindo & Rodríguez (2000), there is increasing support in environmental psychology 

that aesthetic environments have a positive effect on wellbeing. Seresinhe et al. (2019) found that 

even accounting for other factors, such as activity, people are generally happier in more scenic 

surroundings. People also prefer natural to built-up environments (Calogiuri et al., 2018). A famous 

study found that medical patients recover faster when having a view on natural scenery (Ulrich, 

1984), and  Parsons et al. (1998) indicated that nature has a positive effect on stress relieve. 

The wetlands in JVP turned from degraded ecosystem filled with illegal dumping grounds into a 

scenic natural environment (Fig. 21), so that it is now presented as one of the town’s touristic 

highlights (Jablonné v Podještědí, n.d.). In the survey, 28% of the respondents stated that the 

improved scenery contributes directly to their wellbeing, and in general aesthetics were considered 

an important wetland ES by 70% of respondents. 
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Figure 21 Restored wetlands. Reprinted with permission from (Jablonné v Podještědí, n.d.) 

5.2.3.4 COVID-19 

As a result of the COVID-19 pandemic, strong quarantine measures were adopted in the Czech 

Republic (Vlada, 2021). While helping to reduce the spread of the virus, these measures can have a 

series of negative effects on the physical, mental, and emotional wellbeing of urban citizens (Fofana 

et al., 2020; Yang et al., 2020; Zhang et al., 2020). Research has found that young people are the 

most psychologically affected by the restrictions (Glowacz & Schmits, 2020) exhibiting high levels of 

depression, sleep deprivation, and anxiety (Huang & Zhao, 2020). A recent study by Xie et al. (2020) 

found that urban parks play an important role in maintaining the level of citizen wellbeing in extreme 

situations, such as is the pandemic. In the survey, 35.8% of the respondents stated that they began 

appreciating the presence of the restored wetlands in JVP more in the time of pandemic while 49.1 % 

did not (Fig. 22). Most of the respondents in the 0-25 and 26-35 age categories began appreciating 

the wetlands, more, while most of the respondent over 50 reported did not.  
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Figure 22 The distribution of respondents’ appreciation of the restored wetlands in times of COVID-19 
pandemic  

5.2.4 Habitat Services 

Habitat provision was considered an important wetland ES by 81% of the respondents and 26% 

stated that habitat provision contributes directly to their individual wellbeing. 

5.2.4.1 Before Restoration 

Before restoration, the biodiversity of the site was quite low. Plant community consisted mainly of 

successive reed vegetation. Plant species of conservational importance were not present except for 

the red-listed Carex paniculata and Epilobium palustre, which are both quite common regionally 

(Višňák, 2008). The zoological survey found 39 invertebrate and 52 vertebrate species (Višňák, 2008). 

Using the invertebrates as bioindicators (see e.g. Gerlach et al., 2013), the survey estimated the level 

of anthropogenic disturbance as low, and found the site to be a relatively valuable refuge of wetland 

fauna, despite most of the invertebrate species being quite common regionally (Vonička & Pudil, 

2008). The vertebrates included 2 amphibian species, 2 lizard species, 40 species of birds, and 8 

species of mammals. However, only 1 species of amphibians, 2 species of lizards, and 2 species of 

birds are of conservational importance. Moreover, no amphibian breeding or larval stage sites were 

found (Vonička & Pudil, 2008). 

5.2.4.2 After Restoration 

The surveys were conducted again after the restoration has been completed. The botanical study 

found 79 new species of plants, mainly hydrophates. The plant community included 13 species of 

conservational importance (Višňák, 2015). The zoological study found in total 91 species of 
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invertebrates, among which were Hygronoma dimidiate and Tachyporus transversalis – two 

representatives of R1 category12, that are extremely rare and require undisturbed environments. 

Other species of importance were Blemus discus, Aleochara ruficornis and Rugilus Angustatus which 

are rare but not threatened (Špaček et al., 2016). Given the short amount of time that passed 

between the restoration and the studies, many invertebrate communities did not manage to 

establish themselves. No aquatic invertebrates were found either, which was attributed to their 

virtual absence from the wider landscape (Špaček et al., 2016). 

A butterfly study found 18 species of daytime butterflies, one of which – Lycaena dispar – is enlisted 

in the European Red List of Threatened Species (Špaček et al., 2016). 72 species of vertebrates were 

documented which included 3 species of fish, 6 species of amphibians, 5 species of lizards, 50 species 

of birds, and 8 species of mammals. Amphibians are of special conservational importance and almost 

all species of amphibians are protected in the Czech Republic (Vojar, 2007). The study concluded that 

the wetlands provide plenty of natural habitats (Špaček et al., 2016), and additional habitats for 

lizards, bats, owls, amphibians, bees, etc. were installed subsequently. Nevertheless, Višňák (2008) 

argues that the relatively high pollution of the Panenský stream might be preventing some organisms 

from colonizing the wetlands.  

Wetlands function as natural refuges (Dzuráková et al., 2018) and the restored wetlands in JVP form 

a part of natural biological corridor along the Heřmenický stream (Čmelák’s internal documents, 

2021). According to Rosenberg et al. (1997), conserving natural corridors can be critical for local and 

regional biodiversity conservation, thus it is possible that the restored wetlands in JVP have a wider, 

regional conservational impact. 

5.3 Environmental Stewardship 

The high level of respondent WTP for environmental conservation and expansion indicates that 

environmental stewardship has been fostered in the area (Kotchen & Reiling, 2000). Given their 

correlation with WTP this thesis supports the findings that usage of the public spaces (Peck et al., 

2020) and preference for CES (Andersson et al., 2015) can act as gateways to environmental 

stewardship. While these factors were addressed in section 5.2.3, public participation and its role in 

building psychological ownership and hence fostering environmental stewardship for the restored 

wetlands has not been addressed so far (LaChapelle & McCool, 2005; Muhamad Khair et al., 2020; 

Süssenbach & Kamleitner, 2018). 

                                                            
12 The unique relict (R1) species reflect habitat types least affected by human activities (Špaček et al., 2016) 
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5.3.1 Public Participation 

The NGO organized community planning sessions to involve the public in the restoration process. 

They informed the citizens of JVP through posters and local municipal newsletter. Each session 

attended around 30 people including the mayor. See Table 4 for the agenda of each session.  

Additionally, the locals could participate in the construction of ponds, the repair of roads, and even 

the final planting of wetland vegetation (Čmelák’s internal documents, 2021). The NGO also 

organizes regular volunteering days, and workcamps in which the locals can participate. 

Table 4 Based on information from Čmelák’s internal documents (2021) and Klápšťová & Klápště (2012). 

Meeting Agenda 

1. At the first meeting (2012) the participants analyzed the site using a method based on Christopher 
Day’s design where they focused on pleasant and unpleasant sensory perceptions, impressions, 
stories, spirit of the place and put together a program of desirable activities in the locality and 
priorities between them. (see Day & Parnell, 2003).  

The participants then decided on activities that they would like to be able to perform in the 
wetlands, as well as on the character the site should have. 

2. At the second meeting (2012) the participants were presented with three versions of the wetlands 
that differed in the distribution of the walking and observational zone, the no-interference zone, 
and the zone for social interaction. The version that received the most votes was eventually 
implemented. 

3. Third community meeting took place in 2015, where the participants discussed how they are 
satisfied with the restoration, what is missing, what should be addressed next and also how to co-
manage the area.  

Most respondents were not sure if the level of public involvement was sufficient (Fig. 23). Women 

were on average more satisfied with the level of public involvement than men, but the difference is 

small and there does not appear to be correlation with any other of the demographic factors.   

Despite 17% of the respondents not deeming the level of public participation sufficient, there were 

very few suggestions for improvements. When asked what should be done differently, the reactions 

were mostly positive or neutral but there were also calls for improving the trash collection on the 

site, involving more the municipality in the management, expanding the wetlands and cleaning the 

surrounding area, better management, and preventing the local adolescence from occupying the 

area. 
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Figure 23 The distribution of respondents’ perception of the opportunity for public participation in the 
restoration 

6 Discussion 

6.1 Summary and Interpretation 

The restoration has significantly increased the accessibility of natural recreational public spaces in 

JVP, as well as improved the JVP’s living environment. The level of self-reported wellbeing benefits 

derived from the wetlands was high, as well as the WTP for the wetland existence value. Wetland 

conservation was preferred over expansion which corroborates the findings of Hjerpe et al. (2015) 

who claim that this could be explained by individuals placing higher value on not losing something 

compared to gaining something of equal value. They also argue that the difference can stem from 

the knowledge that restoration cannot fully substitute for lost natural environment, however this 

does not apply in this case.  

The fact that women reported higher derived wellbeing and had on average higher WTP than men is 

in accordance with previous research on gender and pro-environmental behaviours, which found 

that women exhibit higher levels of pro-environmental behaviour than men (Dietz et al., 2002; 

García-Llorente et al., 2011; Martín-López et al., 2012; Martino, 2008; Zelezny et al., 2000). Higher 

wellbeing benefits were also reported by respondents in 36-50 age category which is likely to be 

because it is now increasingly common for people to have their first child in their 30s (Livingston, 

2018) and the wetlands can be a good place for spending time with them. The wetlands were seen as 

suitable for interaction with nature, and for spending time alone, they were seen relatively suitable 

for spending time with family and friends but less suitable for physical activity. The fact that 
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respondents over 50 years of age reported overall lower derived wellbeing benefits could possibly be 

explained by the findings of Onose et al. (2020), where urban parks were often regarded as 

unfriendly to the elderly. 

Besides the level of satisfaction with the restoration, education, sex, and age, important 

determinants of respondents’ attitudes towards the wetlands seem to be the preference for CES and 

the belief that landscape restoration is necessary. The results presented here reveal the relevance of 

CES, such as recreation, aesthetics, and ecological education to be included in restoration projects 

not only to increase wellbeing but also to increase the awareness of other ES and foster 

environmental stewardship (Andersson et al., 2015). The case also shows that ecological education 

can be both passive and active component of ecological restoration projects, the reach of which may 

transcend the local population. Possibly important finding is that the respondents’ preferences for 

wetland ES correlate strongly with NGO’s ecological focus, indicating the effectiveness of ecological 

education. In times of COVID-19, especially younger respondents reported higher appreciation of the 

wetland existence. This is likely caused by the lockdown measures adopted by the government that 

substantially affect young people’s wellbeing.  

The wetlands seem to provide important regulating services, such as temperature regulation, air 

quality regulation, and water retention that also to some extent contribute to respondents’ 

individual wellbeing. However, the wetlands’ potential to provide ES such as flood regulation and 

water quality enhancement that would yield wider societal benefits is limited and restoring 

hydrology on a landscape scale would be needed. The habitat provision services of the wetlands 

seems to deliver significant conservational outcomes while contributing substantially to respondent 

wellbeing. After the restoration, many species of conservational importance found refuge in the 

wetlands. Moreover, the wetlands’ potential to contribute to biodiversity conservation may have a 

larger regional impact in that they help conserve a natural bio-corridor along the Heřmanický stream. 

This thesis also supports the view that CES, and the sense of ownership – which can be the result of 

public involvement and frequent interaction with the wetlands – play an important role in fostering 

environmental stewardship, which is evidenced by the respondents’ high WTP and possibly also by 

the high existence value that respondents place on biodiversity. 

6.2 Relevance 

The NGO’s goal with this project was for it to become a model for other restoration initiatives. It is 

fair to say that given the respondent high satisfaction, their reported wellbeing benefits, high WTP 
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for both conservation and expansion, and positive conservational outcomes, this project is from 

many perspectives a restoration success. It highlights the importance of CES to be included in future 

restoration projects in similar settings and demonstrates that recreation does not have to conflict 

with conservational goals. It also shows that although the impact of the CES is primarily local, it can 

invigorate tourism and when combined with active engagement, there is a potential for both 

recreation and ecological education to have even more profound and wide-reaching effects. This is 

potentially significant for similar semi-urban municipalities since the spill-over effect of it may also be 

higher attractiveness and competitiveness.  

The wetlands are part of a biological corridor located at the outskirts of JVP, in the floodplain of 

Heřmanický and Panenský stream with naturally occurring wetland characteristics. Nevertheless, 

they are still close enough to be reached on foot in maximum 30 minutes for most respondents. As 

such, this project can deliver both significant recreational and conservational outcomes as well as 

regulating services, such as temperature and air quality regulation. While closer proximity to the 

centre would likely improve the delivery of some cultural and regulating services, the conservational 

benefits would be most likely impaired given the increased fragmentation. In more urbanized 

environments, the ES provision potential by similar restoration projects would therefore probably 

differ which would have to be reflected in the restoration design. For example, the results from the 

survey of ES preferences seem to suggest that ecological education is more relevant in restoration 

projects where the population is younger, which in the case of Czech Republic is more likely to be in 

urban environments as the trend of young people leaving the rural areas continues (ČTK, 2017). This 

thesis thus also indicates that surveying the population ES preferences prior to the restoration could 

be a useful approach for increasing local wellbeing, and environmental stewardship. The survey also 

revealed that the wetlands in JVP are not seen as suitable for physical activity, which is an issue that 

should be addressed in future restorations provided that the locals have preference for this ES.   

The case demonstrates that wetland restoration can be a viable option for municipalities to consider 

as part of their plans towards more resilient cities and communities as it can provide ES such as 

water retention, air quality improvement, and temperature regulation that are important for climate 

adaptation. However, the wetlands in JVP would ideally perform better in the provision of regulating 

services, in particular nutrient retention and flood regulation. Nutrient retention is desirable as the 

growing amount of dissolved nutrients in waterways is causing wide-spread eutrophication and the 

Panenský stream was found to contain above-average volumes of P, while flood regulation is 

relevant as floods remain a dominant risk to the municipality of JVP. Although there may be concerns 

that nutrient retention function would affect biodiversity (Hansson et al., 2005) a study of 32 
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multifunctional wetlands in Sweden found no proof that a high nutrient retention function negatively 

affects biodiversity (Thiere, 2009). Thus, higher multifunctionality of wetlands could be a valid aim of 

future restorations, however, restored hydrological connectivity is a precondition for the provision of 

many wetland ES. 

To promote biodiversity, the wetlands need to be managed regularly, which can result in substantial 

financial expense. This case, however, demonstrates that volunteering, and cooperation between 

NGOs and the public sector can increase the viability of such a project, while fostering environmental 

stewardship. Although the wetlands have strong recreational focus, the project could benefit from 

more productive management of the site. For example, instead of manual management and 

subsequent disposal of biomass, animal grazing could be used. Different restoration projects 

demonstrate that using animals such as ponies for wetland management could be beneficial for both 

biodiversity and cost-effectiveness if logistical and conservational aspects are resolved (Metera et al., 

2010; Silva & Europäische Kommission, 2007).  

Although relatively high percentage of respondents considered the public involvement sufficient, the 

majority was unsure and 17% disagreed. It may be that respondents were not aware of what 

sufficient level of involvement is, however, more in-depth interviews would be necessary to estimate 

this. I therefore argue that while providing important guidance, future restorations should try to 

improve on this process. 

Overall, I claim that this project could be considered a model for future restoration works especially 

in similar settings where abandoned (agricultural) land borders on a municipality of small 

geographical area with inadequate opportunity for recreation. However as discussed above, future 

restoration initiatives in similar settings should try to build and improve on what has been learned 

from this project. 

6.3 Limitations and Future Research 

As described in section 4.3, the generalizability of the results to the population of JVP is problematic. 

Nevertheless, these results are still relevant as they help explain the underlying social phenomena 

relating to the wetland restoration project. Even though WTP proved to be an extremely useful 

method, its explanatory power regarding the respondent actual behaviour is limited (Andorfer & 

Liebe, 2015; Dodds et al., 2018). This is also true regarding WTP and environmental stewardship, 

since as Meyerhoff (2006) claims, the level of WTP can be reflective of both the attitude towards a 

target and the attitude towards a behaviour. Data unavailability has led to incomplete ES assessment 
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and overall limited the accuracy of the ES analysis. It was also beyond the scope of this thesis to look 

at issues that have occurred after the restoration or may occur in the future, which limits the 

practical applicability of this research.  

Future research should focus on extending the applicability of this restoration model e.g., by 

adapting its ES focus, while keeping its ecological integrity, and analysing in which municipalities in 

the Czech Republic or internationally this project could be replicated. Future research should also 

focus on how arguments, such as the existence value of biodiversity or wetland ES, could convince 

decision makers to restore wetlands or natural green public spaces in their jurisdictions. Examining 

how the lessons learned from this project could be implemented and built upon in other projects 

could also help improve the outcomes of future restorations.  

7 Conclusion 

Freshwater wetlands are one of the most biodiverse ecosystems in the world, providing important 

ecosystem services to society. Yet, they are also one of the most threatened. Biodiversity loss is now 

taking place at a rate unprecedented in human history, which is a growing concern not only from the 

perspective of ecosystem functioning but also its existence value. At the same time, agricultural land 

is being abandoned at an increasing rate. This thesis therefore analysed a case of wetland restoration 

of an abandoned agricultural land in Jablonné v Podještědí, Czech Republic, to see if such an 

approach could help prevent biodiversity loss while improving citizen wellbeing. It has done so by 

employing a utilitarian perspective, looking at how the restored wetlands are perceived and valued 

by the local population, and how they contribute to local and societal wellbeing through the 

provision of ecosystem services. Furthermore, by applying the theory of psychological ownership and 

examining the effects of cultural ecosystem services, this thesis explored whether environmental 

stewardship has been fostered in the local population as the result of both the restoration process, 

and its outcomes.  

This thesis concludes that the restored wetlands contribute significantly to local wellbeing, primarily 

through the provision of cultural services, and the existence value of biodiversity. Their lesser 

contribution lies in temperature regulation, air quality regulation, and water retention. Their 

contribution to biodiversity conservation may be even of a larger regional significance, since the 

wetlands help conserve a natural biological corridor in the landscape. Their contribution to larger 

societal wellbeing through the provision of regulating services, such as nutrient retention or flood 

regulation is limited, which is likely caused by disrupted hydrology in the entire watershed. 
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Nevertheless, besides biodiversity conservation, the wetlands’ larger regional impact lies also in the 

provision of cultural services, namely recreation and ecological education. This thesis argues that 

environmental stewardship in the local population has been fostered to a large degree, which is 

evidenced by high levels of willingness to pay for wetland conservation and high perceived existence 

value of biodiversity. Overall, this thesis highlights the important role of cultural ecosystem services 

and public participation in ecological restoration, as well as the potential of ecological restoration of 

abandoned agricultural land to provide significant positive conservational and wellbeing outcomes.  
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9 Appendices 

Appendix A: The List of Actors and Their Respective Roles in the Restoration 

Actors Role in the restoration 

Čmelák – Společnost přátel přírody  

- An environmental non-profit that also 
works as a land trust managing around 60 
hectares of land among which are forests, 
meadows, wetlands, streams and more. It 
has around 600 members and its activities 
focus on environmental management, 
restoration, seed collection, and ecological 
education. 

 

Owner of the land and primary actor and 

coordinator in the restoration and management of 

the site.  

Town of Jablonné v Podještědí 

- The municipality where the wetlands are 
located 

Its approval was necessary for the restoration to 

take place. It also supports the management of the 

site by annual financial donation, as well as by 

providing services, such as waste management. And 

it helped with the promotion of the community 

planning meetings and the restoration in general. 

Regional, National, and European fonds and 

foundations 

- The region of Liberec, Czech Ministry of 
Environment, Czech Ministry of Agriculture, 
State Environmental Fund, European Fund 
for Regional Cooperation, Ziel 3, EEA grants, 
Swiss-Czech Cooperation Fund, Nadace 
Partnerství, Nadace VIA, Nadace OKD, 

 

Put together these organizations covered about 76% 

of the restoration costs. 

Corporate Donors 

- Wikow Industries, Nestle, ČSOB 

The funding provided by these organizations covered 

in total about 7% of the restoration costs. 

Individual Donors 

- Mostly members of Čmelák paying a regular 
contribution, however there also one-time 
donors 

Overall, these donors covered about 5% of the 

restoration costs. However, there are fundamental 

for long-term financing of the NGO’s activities.  

Local Donors 

Companies and individual from Jablonné v 

Material support, such as financial donations, 

catering, and assistance with playground 

construction. 
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Podještědí 

AOPK 

- Nature Conservation Agency of the Czech 
Republic.  

AOPK guidelines had to be followed during the 

restoration. 

Volunteers 

- Members of the Čmelák NGO, but members 
of general public who offer their help to 
help improve the environment. Čmelák 
organizes annual events for Volunteers. 

Enlisting the help of volunteers helps to drive down 

the restoration and management costs, as well as to 

build a community that actively protects the 

environment.  

Orphanage Chateau Nový Falkenburk 

- Former estate to which the land of today’s 
wetlands belonged located at the northern 
edge of the site. Today it operates as an 
Orphanage. 

The children helped clean up the site. Also, the 

orphanage provided premisses for community 

planning. 

Consultants 

- CHKO Lužické hory 

CHKO Lužické hory is protected landscape area 

where the wetlands are also located and its staff 

gave professional advice to the NGO. 

Contractors  

- Epicentrum, Fontes, Nature Systems, 
AquaKlimax, RNDr. Richard Višňák, North 
Bohemian Muzeum in Liberec, Technical 
University in Liberec, Society for Butterfly 
Conservation (SOM), Tomovy parky, local 
farmers, Planta Naturalis 

biomass deposition, technical work, excavations, 

cutting clearing, graphics, architectural designs, 

seedlings, construction materials 
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Appendix B: The Pond Design 

 
The preliminary pond design based on three paramters as described in text (ecology; aesthetics; 
terrain) 
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Appendix C: The Decision Trees 

Biophysical methods decision tree: 

 
Reprinted with permission from Harrison et al. (2018) 

 

Socio-cultural methods decision tree: 

 
Reprinted with permission from Harrison et al. (2018) 
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Monetary methods decision tree: 

 
Reprinted with permission from Harrison et al. (2018) 

 

Appendix D: Questionnaire 

Social and Ecological Contributions of the restored wetlands in Jablonném v Podještědí 
 
Dear respondents, I am addressing you with a request to fill in this questionnaire, which will serve as 
a basis for my master thesis. The questionnaire is composed of 18 short questions that will take 
maximum 5 minutes to complete. The aim of this questionnaire is to find out how the public in 
Jablonné v Podještědí perceives the services that the wetlands provide and how they value these 
services. Participation in this research is anonymous and voluntary. Thank you in advance for your 
time. Please send any questions you might have to ja3165ma-s@student.lu.se  
* Required 
 
The first stage of wetland restoration was completed in 2013. Where stood a place used for illegal 
dumping is now a thriving ecosystem. 
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1. On a scale from 0 to 4, how satisfied are you with the restoration of wetlands? * 
Mark only one oval. 
 

 
 
2. Do you think that public involvement in the project was sufficient? * 
Mark only one 
 

o Yes 
o No 
o Not sure 

 
3. On a scale from 0 to 4, how much do the wetlands contribute to your well-being? * 
Mark only one oval. 

 
4. Please specify how the wetlands contribute to your well-being. * 
 
 
5. How are the wetlands suitable for the following activities? * 
Check all that apply. 
 

 
 
 
6. Wetlands in general provide society with a range of useful services. From the following services, 
check the ones that are most important to you. * 
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Check all that apply. 
 

◻ Temperature regulation 
◻ Provision of habitats 
◻ Water retention 
◻ Water purification 
◻ Ecological education 
◻ Aesthetics 
◻ Carbon sequestration 
◻ Recreation 
◻ Flood regulation 
◻ Production of food, fiber, and genetic material 
◻ Air purification 
◻ Other: 

 
7. Imagine that the wetlands in Jablonné v Podještědí should return to their pre-restoration state. 
How much would you be willing to contribute to their preservation? * 
Mark only one oval. 

 
o 0% of the monthly salary 
o at most 1% of the monthly salary 
o at most 5% of the monthly salary 
o at most 10% of the monthly salary 
o at most 20% of the monthly salary 
o more than 20% of the monthly salary 

 
8. How much would you be willing to contribute to the expansion of wetlands? * 
Mark only one oval. 
 

o 0% of the monthly salary 
o at most 1% of the monthly salary 
o at most 5% of the monthly salary 
o at most 10% of the monthly salary 
o at most 20% of the monthly salary 
o more than 20% of the monthly salary 

 
9. On a scale of 0 to 4, how much do you agree that landscape restoration is necessary? * 
Mark only one oval. 
 

 
10. Did you start appreciating the presence of wetlands more during the COVID-19pandemic? * 
Mark only one. 
 

o Yes 
o No 
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o Not sure 
 
11. How often do you visit wetlands? * 
Mark only one. 
 

o at most once a day 
o at most once a week 
o at most once a month 
o at most once a year 
o less than once a year 

 
12. How long does it usually take you to travel from home to the wetlands? * 
Mark only one. 
 

o at most 5 minutes 
o at most 15 minutes 
o at most 30 minutes 
o at most 60 minutes 
o more than 60 minutes 

 
13. What is your age? * 
Mark only one. 
 

o less than 26 
o less than 36 
o less than 50 
o more than 50 

 
14. What is your highest level of education? * 
Mark only one. 
 

o elementary education 
o secondary education 
o tertiary education 
o Other: 

 
15. What is your occupation? * 
Mark only one oval. 
 

o student 
o employed 
o self-employed 
o unemployed 
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Appendix E: Comparison of Demographics of the Sample and the Population 

Table 5 Data retrieved via questionnaire and from Jablonné v Podještědí (2018) 

 Sample n Sample % Population n Population % 

Distribution of men 22 42% 1800 50% 

Distribution of 

women 

31 58% 1810 50% 

Average age 4913  N/A 41,1 N/A 

Primary education 0 0% 74914  25% 

Secondary (without 

final exam) 

10 18% 1263 43% 

Secondary education 

(with final exam) 

22 42% 754 26% 

Post-secondary 

education 

2 4% 23 1% 

University education 19 36% 163 5% 

Student 1 2% 585 17% 

Employed and self-

employed 

4515 85% 1723 51% 

Unemployed  1 2% 197 6% 

Pensioner 6 11% 839 25% 

 

                                                            
13 mean age for each category, multiplied by distribution and divided by total number of respondents 
14 primary and no education 
15 Employed 39, self-employed 6 
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Appendix F: Biophysical Table 

Description Load_p Source Eff_p Source Load_n Source Eff_n Source 

Urban 0.83 May, L., House, W.A., Bowes, M., 

McEvoy, J. (2001). Seasonal export 

of phosphorus from a lowland 

catchment: upper River Cherwell in 

Oxfordshire, England. The Science 

of the Total Environment 269: 117-

130. 

0.05 Zhang, X., Liu, X., Zhang, M., and 

Dahlgren, R.A. 2010. A review of 

vegetated buffers and a meta-

analysis of their mitigation efficacy 

in reducing nonpoint source 

pollution. J. Environ. Qual. 39:76-

84.  Original paper's citation:  

Syversen, N. 2005. Effec 

6.9 Reckhow, K.H., Beaulac, M.N, & 

Simpson, J.T. (1980). "Modeling 

phosphorus loading and lake 

response under uncertainty: A 

manual and compilation of export 

coefficients," U.S. EPA Report No. 

EPA-440/5-80-011, Office of 

Water Regulations, USEPA  

0.05 Zhang, X., Liu, X., Zhang, 

M., and Dahlgren, R.A. 

2010. A review of 

vegetated buffers and a 

meta-analysis of their 

mitigation efficacy in 

reducing nonpoint 

source pollution. J. 

Environ. Qual. 39:76-84.  

Original paper's citation:  

Syversen, N. 2005. Effec 

Agriculture 12.6 van Dijk, K. C., Lesschen, J. P., & 

Oenema, O. (2016). Phosphorus 

flows and balances of the European 

Union Member States. Science of 

the Total Environment, 542, 1078-

1093. 

0.7 van Dijk, K. C., Lesschen, J. P., & 

Oenema, O. (2016). Phosphorus 

flows and balances of the European 

Union Member States. Science of 

the Total Environment, 542, 1078-

1093. 

180 Švihla, V., Černohous, V., Šach, F., 

& Kacálek, D. (2017). Principy 

řešení zátěže povrchových vod 

dusičnany z plošných 

zdrojů. Zemědělec, 5(12). 

Retrieved from 

https://www.cazv.cz/wp-

content/uploads/2017/02/zemed

0.58 Švihla, V., Černohous, V., 

Šach, F., & Kacálek, D. 

(2017). Principy řešení 

zátěže povrchových vod 

dusičnany z plošných 

zdrojů. Zemědělec, 5(12). 

Retrieved from 

https://www.cazv.cz/wp
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elec05strana12.pdf -

content/uploads/2017/0

2/zemedelec05strana12.

pdf 

Pastures 12.6 van Dijk, K. C., Lesschen, J. P., & 

Oenema, O. (2016). Phosphorus 

flows and balances of the European 

Union Member States. Science of 

the Total Environment, 542, 1078-

1093. 

0.7 van Dijk, K. C., Lesschen, J. P., & 

Oenema, O. (2016). Phosphorus 

flows and balances of the European 

Union Member States. Science of 

the Total Environment, 542, 1078-

1093. 

113 Švihla, V., Černohous, V., Šach, F., 

& Kacálek, D. (2017). Principy 

řešení zátěže povrchových vod 

dusičnany z plošných 

zdrojů. Zemědělec, 5(12). 

Retrieved from 

https://www.cazv.cz/wp-

content/uploads/2017/02/zemed

elec05strana12.pdf 

0.7 Švihla, V., Černohous, V., 

Šach, F., & Kacálek, D. 

(2017). Principy řešení 

zátěže povrchových vod 

dusičnany z plošných 

zdrojů. Zemědělec, 5(12). 

Retrieved from 

https://www.cazv.cz/wp

-

content/uploads/2017/0

2/zemedelec05strana12.

pdf 

Coniferous 

forest 

0.162 Han, B., Reidy, A., & Li, A. (2021). 

Modeling nutrient release with 

compiled data in a typical Midwest 

watershed. Ecological 

indicators, 121, 107213. 

0.7 Han, B., Reidy, A., & Li, A. (2021). 

Modeling nutrient release with 

compiled data in a typical Midwest 

watershed. Ecological 

indicators, 121, 107213. 

17.4 Han, B., Reidy, A., & Li, A. (2021). 

Modeling nutrient release with 

compiled data in a typical 

Midwest watershed. Ecological 

indicators, 121, 107213. 

0.7 Han, B., Reidy, A., & Li, 

A. (2021). Modeling 

nutrient release with 

compiled data in a 

typical Midwest 

watershed. Ecological 

indicators, 121, 107213. 
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Deciduous 

Forest 

0.162 Han, B., Reidy, A., & Li, A. (2021). 

Modeling nutrient release with 

compiled data in a typical Midwest 

watershed. Ecological 

indicators, 121, 107213. 

0.7 Han, B., Reidy, A., & Li, A. (2021). 

Modeling nutrient release with 

compiled data in a typical Midwest 

watershed. Ecological 

indicators, 121, 107213. 

17.4 Han, B., Reidy, A., & Li, A. (2021). 

Modeling nutrient release with 

compiled data in a typical 

Midwest watershed. Ecological 

indicators, 121, 107213. 

0.7 Han, B., Reidy, A., & Li, 

A. (2021). Modeling 

nutrient release with 

compiled data in a 

typical Midwest 

watershed. Ecological 

indicators, 121, 107213. 

Water 

Courses 

0.093 Alamanos, A., & Papaioannou, G. 

(2020). A GIS Multi-Criteria Analysis 

Tool for a Low-Cost, Preliminary 

Evaluation of Wetland 

Effectiveness for Nutrient Buffering 

at Watershed Scale: The Case Study 

of Grand River, Ontario, 

Canada. Water, 12(11), 3134. 

0 Alamanos, A., & Papaioannou, G. 

(2020). A GIS Multi-Criteria Analysis 

Tool for a Low-Cost, Preliminary 

Evaluation of Wetland 

Effectiveness for Nutrient Buffering 

at Watershed Scale: The Case Study 

of Grand River, Ontario, 

Canada. Water, 12(11), 3134. 

6.6 Alamanos, A., & Papaioannou, G. 

(2020). A GIS Multi-Criteria 

Analysis Tool for a Low-Cost, 

Preliminary Evaluation of 

Wetland Effectiveness for 

Nutrient Buffering at Watershed 

Scale: The Case Study of Grand 

River, Ontario, 

Canada. Water, 12(11), 3134. 

0 Saunders, D. L., & Kalff, 

J. (2001). Nitrogen 

retention in wetlands, 

lakes and 

rivers. Hydrobiologia, 44

3(1), 205-212. 

Water 

Bodies 

0.0292 Rosendorf, P., Vyskoč, P., 

Prchalova, H., & Fiala, D. (2016). 

Estimated contribution of selected 

non-point pollution sources to the 

phosphorus and nitrogen loads in 

water bodies of the Vltava river 

0.5 Reddy, K. R., Kadlec, R. H., Flaig, E., 

& Gale, P. M. (1999). Phosphorus 

retention in streams and wetlands: 

a review. Critical reviews in 

environmental science and 

technology, 29(1), 83-146. 

3.9 Rosendorf, P., Vyskoč, P., 

Prchalova, H., & Fiala, D. (2016). 

Estimated contribution of 

selected non-point pollution 

sources to the phosphorus and 

nitrogen loads in water bodies of 

0.34 Saunders, D. L., & Kalff, 

J. (2001). Nitrogen 

retention in wetlands, 

lakes and 

rivers. Hydrobiologia, 44

3(1), 205-212. 
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basin. Soil and Water 

Research, 11(3), 196-204..pdf  

 

the Vltava river basin. Soil and 

Water Research, 11(3), 196-204. 

Wetlands 0.162 Wolf, K. L., Noe, G. B., & Ahn, C. 

(2013). Hydrologic connectivity to 

streams increases nitrogen and 

phosphorus inputs and cycling in 

soils of created and natural 

floodplain wetlands. Journal of 

Environmental Quality, 42(4), 1245-

1255. 

0.46 Land, M., Granéli, W., Grimvall, 

A. et al. (2016). How effective are 

created or restored freshwater 

wetlands for nitrogen and 

phosphorus removal? A systematic 

review. Environ Evid 5, 9 (2016). 

https://doi.org/10.1186/s13750-

016-0060-0  

17.4 Wolf, K. L., Noe, G. B., & Ahn, C. 

(2013). Hydrologic connectivity to 

streams increases nitrogen and 

phosphorus inputs and cycling in 

soils of created and natural 

floodplain wetlands. Journal of 

Environmental Quality, 42(4), 

1245-1255. 

0.64 Saunders, D. L., & Kalff, 

J. (2001). Nitrogen 

retention in wetlands, 

lakes and 

rivers. Hydrobiologia, 44

3(1), 205-212. 
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