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Research framework 
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Stand and site characteristics 

Urban forest landscape 

attractiveness 

The study was carried out within the Project LIFE14 CCM/IT/905 FoResMit 
(Recovery of degraded coniferous Forests for environmental sustainability 
Restoration and climate change Mitigation) aimed to analyze the multifunctional role 
of the urban forests in Italy and Greece.  

The aim of the study is to analyze the relationship between silvicultural 
treatments and urban forest landscape attractiveness through people’s 
perception and preferences for the main forest stand and site characteristics. 

Silvicultural treatments 



Theoretical approach 
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The urban forest landscape attractiveness is the perceived ability of the 
landscape to deliver individual benefits and it is influenced by two categories 
of factors:  

1) Innate factors (e.g., natural resources, geographical location, climate, 
ecology)  

2) Man-made factors (e.g., transportation facilities, network of trails, hotels 
and other accommodation, facilities for sport and recreation) 
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Study area 
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- Altitude between 55 m and 934 m a.s.l 

- Main tree species: Austrian black 
pine, Calabrian pine, cypress, flowering 
ash, Turkey oak and Downey oak 

- Degraded forest characterized by 
poor regeneration, marked susceptibility 
to adversities, huge quantity of 
deadwood 

- Very popular destination: highly 
frequented by hikers from Florence 
during all seasons (18,475 visitors per 
year) 

The study site is the peri-urban forest of Monte Morello (43°51’20’’N; 11°14’23’’E) 
near the metropolitan area of Florence (Central Italy).  

Mixed conifer plantation established in 1960-68 for protection purpose, with never 
thinned stands. 



Questionnaire survey 

February-March 2016: the first version of the questionnaire was developed and pre-
tested with four visitors. 
May-August 2016: face-to-face administration of the questionnaire to 201 visitors of 
Monte Morello forest. 
September-December 2016: data analysis and results interpretation. 
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Semi-structured questionnaire formed by 15 
questions (2 open-ended and 13 closed-ended 
questions) divided in 4 thematic sections.  

“Personal information” 

“Recreational use of forest” 

“Benefits provided by urban forest landscape” 

“Preferences and perceptions towards the 
urban forest landscape” 



Forest stand characteristics 

Visitors have given their aesthetic preferences for the following aspects 
influenced by forest management: 

- Vertical and horizontal stand structure 

1) Regular distribution of trees in the space. Trees with similar height and size 
2) Random distribution of trees in the space. Trees with different height and size 
3) Completely untouched 

- Tree species composition 

1) Coniferous forests (black pine, cypress) 
2) Broadleaved forests (oak, European beech) 
3) Mixed forests (oak/European beech with black pine/cypress) 

- Recreational facilities 

1) Picnicking areas 
2) Areas for sports activities 
3) Benches 
4) Trail marking 
5) Waste baskets 
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Social benefits provided by urban forests 

Visitors evaluated the importance of 7 social benefits provided by urban 
forest landscape to the society using a 5-point Liker scale format (from 1= very 
low importance to 5= very high importance).  
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Aesthetic preferences 

Three images of the Monte Morello forest after the different silvicultural 
treatments have been shown (without textual description) to visitors. 

The respondents compared - from an aesthetic point of view - the three 
images in pairs (pairwise comparison) according to the following scheme: 
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The collected data were elaborated using the Analytic Hierarchy Process 
(AHP) approach in order to calculate the priority value of each 
image/treatments. 

Preferred urban forest 

landscape from an 

aesthetic point of view  

Change of the N° visitors in 

the different urban forest 

landscapes 



Choice of images 

The images of Monte Morello forest after the different silvicultural 
treatments has been chosen taking into account the following 
criteria: 

1- Openness: refers to the spatial configuration (a wide-view 
perspective) of the landscape represented in the picture (inside 
perspective); 

2- Contrast: is the separation between the darkest and brightest 
areas of the image (season and time of day); 
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3- Brightness: is related to the luminance of the 
image and influences the ability to distinguish 
objects (small trees and shrubs, standing dead trees, 
lying deadwood). 



Status quo scenario 

Currently, the Monte Morello urban 

forest is not managed, the standing 

dead trees and the lying deadwood 

are not removed. 

No silvicultural treatments are 

performed over the last 50 years. 

Lying deadwood 

Standing dead tree 



Traditional thinning scenario 

The traditional thinning is the common silvicultural treatment applied in Central Italy 

in the forest management of coniferous forests. 

In this scenario the choice of trees to be cut is based on a negative selection (only 

small and leaned trees and standing dead trees are removed).  

Thinned from below 15-20% of 

basal area.  

Lying deadwood is not removed 

during the treatments.  



Selective thinning scenario 
In this scenario the choice of the trees to be cut is based on a positive selection 

(during cutting all crown-volume competitors trees are harvested).  

Thinned 30-40% of basal area.  

Standing dead trees and lying deadwood of 1st and 2nd decay class with dbh>20 cm 

are removed.  

The selective thinning has the aim to 

improve the landscape attractiveness of 

the site and to increase the positive 

effects on climate change mitigation. 



Results: sample of visitors 

Response rate: 75% (201 on 269). 
The majority of respondents are male (59.7% of total respondents) over 45 
years old (65.2%) with a medium-high level of education (40.8% of 
respondents has a high school degree and 29.9% has a University degree). 
The target of visitors is mainly represented by local visitors from the 
Tuscany region (95%), while 4% comes from other Italian regions, and 1% 
comes from other European countries.  
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The results show that the preferred forest from the aesthetic point of 
view is a mixed forest (69.7% of total respondents) with a random 
distribution of trees in the space and a differentiated horizontal and 
vertical stand structure (54.7%).  

Stand structure 

Tree species composition 

Results: forest stand characteristics 



The majority of respondents (47.8%) think that the recreational facilities 
improve the attractiveness of the area (mean 3.17 in a 5-point Likert scale) 
The most appreciated facilities are waste baskets (117 on 138 respondents 
of this question) and picnicking areas (110 on 138 respondents).  

Results: recreational facilities 

International Conference “Landscape Futures”, Copenhagen 19th-22th June 2017 

Recreational facilities 



Results: social benefits 

The respondents highlighted that the most important benefit provided by 
Monte Morello urban forest is the tourism-recreation (mean value 4.74) 
followed by the improvement of air quality (mean value 4.62) and the 
biodiversity conservation (mean value 4.49).  



Results: aesthetic preferences 
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The results of pairwise comparison show that the visitors of Monte 
Morello urban forests prefer the image of forest after the selective 
thinning (priority score 0.5034) followed by the image of forest after 
the traditional thinning (priority score 0.2873).   
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Results: aesthetic preferences 

The urban forest landscape after the traditional thinning is 
considered most suitable for sports activities, while the status quo 
and the urban forest landscape after the selective thinning is 
considered most suitable for contemplative activities. 
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Sports activities 
Contemplative activities 

Tourist activities 
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Results: economic implication 

Status quo scenario 

Selective thinning scenario 

Currently, the annual visitors of Monte Morello urban forest (status quo scenario) 

are 18,475 visitors yr-1. In accordance with the results of pairwise comparison after 

the traditional thinning is assumed an increase of visitors by 7.8% (19,916 visitors), 

while after the selective thinning is assumed an increase of visitors by 29.4% 

(23,908 visitors).  

Traditional thinning scenario The estimated - with Travel Cost Method - 

consumer surplus is 10.04 € per visit.  

The current economic importance of 

recreational benefits is 179.2 € ha-1 yr-1 

(status quo scenario), while in future years 

the economic importance of recreational 

benefits could increase to 193.2 € ha-1 yr-1 in 

the case of traditional thinning scenario and 

to 231.9 € ha-1 yr-1 in the case of selective 

thinning scenario.  



International Conference “Landscape Futures”, Copenhagen 19th-22th June 2017 

Conclusions 

- The preferred urban forest landscape by visitors is:  

i. A mixed forests with a structure characterized by trees with 

different size and randomly distributed in the space 

ii. A forest without deadwood because this component is perceived 

as an indicator of “mismanagement, negligence and wastefulness” 

of applied forest management practices 

iii. A managed forest landscape with recreational facilities compatible 

with the natural environment.   

- People’s opinions, perceptions and preferences should be included in the 

landscape planning (participatory decision-making process); 

- Forest management practices (silvicultural treatments) affect the urban 

forest landscapes’ attractiveness with potential economic repercussions. 



Thank you for your attention 

Tak for din opmærksomhed 


