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“As thiswave frommemories flows in, the city soaks it up like a sponge and
expands. Adescriptionof thecity as it is today shouldcontain all thecity’s
past. The city, however, does not tell its past, but contains it like the lines
of a hand, written in the corners of the streets, the gratings of the win-
dows, the banisters of the steps, the antennae of the lightning rods, the
poles of the flags, every segment marked in turn with scratches, indenta-
tions, scrolls.”
— Italo Calvino, Invisible Cities
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Abstract

The project outlines the construction of an artificial intelligence (AI) that - using data from crowd-source portals
- detect potential alternative localities to themost famous tourist destinations. The goal is double: to reduce over-
tourism inside the bigger cities and to promote nearby rural areas.

In the introduction, we present the main ideas and key concepts of the project. We also explain the main assump-
tions of the ideas and how they can impact the final results.

In the second chapter, “Technical Part”, we present the codes used for each step alongwith a detailed description.
Starting from freely available dataset, we create a pipeline with a series of manipulations that allow us to create ar-
tificial intelligence. Based on that, we first try to use simple models and then we slowly progress towards more
complex ones like ensemble models.

The goal is to find the most interesting areas inside the region analyzed. This can be done by using clustering
analysis on the best-perfoming zones.

In the third chapter, “Social Part”, we explain the different criteria for the analysis of the outputted clusters
from the technical part. By considering the different stakeholders point of views and presenting the work under
different lights, it’s possible to slowly discard non-interesting candidates. The goal of the analysis is to choose the
at most 2-3 candidates to promote to the general public, especially outbound tourists.

In the fourth chapter, “Case Studies”, we take three hypotetical scenarios: Venice, Amsterdam, and Barcelona.
We apply a streamlined version of the pipeline built for the social part to each of them and we briefly discuss the
results. For Venice, the final candidates are: San Donà del Piave, Mirano, and Conegliano. For Amsterdam, they
are Gouda and Heemskerk. For Barcelona, they are: Matarò and Villanova y Geltrù.

For each of them, we analyze the maps outputted from the pipeline, the major trends, and the assumptions
underlying the best performing model.

Finally, the conclusionwrap up all the work and highlight the most important points to the reader.
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1
Introduction

1.1 The Problem

Many of the biggest cities in Europe suffer from the overtourism problem [1]. Even in Italy, it’s easily visible in
cities likeTurin, Rome,Milan, andNaples. Some of them started to take activemeasure to limit the phenomenon
[2]: in Venice, starting fromOctober 2022, it will be mandatory to book the visit to the city [3] while in Florence,
a portion of the Uffizi collection has been re-distributed to their original towns to promote rural tourism [4].

Essentially, overtourism canbe defined as “the impact of tourism on adestination, or parts thereof, that excessively
influences perceived quality of life of citizens and/or quality of visitor experiences in a negative way” [5]. Starting
from the definition, it’s already possible to assess the breadth of the problem: it involves the social, economical,
cultural and environmental spheres [6]. The phenomenon is widely spread: around one every four tourist felt
that their destination had been “overcrowded” and for almost 10% of them the trip was negatively impacted by
too many people [7].

With the raise of the cultural and environmental awareness, many governments are taking measures - some-
times extreme ones like in Barcelona, Venice and Amsterdam [8] - to reduce the phenomenon. There are several
factors to take into account: the recent changes in the tourism industry due to theCovid-19 [9], the gas/oilmarket
fluctuations and the increasing efficiency of the logistic/transport industry.

The travel sector is lagging behindwhen it comes to the sustainability goals [10], especiallywhen it comes to the
cruise ship travel and the coastal cities. But, with the advent of the digital innovation, it may possible to optimize
and track several key resources [11].
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Figure 1.1: Tourism Pressure in Europe

Also, it’s worth noticing that there is a raise in a more “conscious” type of travel, especially among the new
generation, and the consequent born of specialized travel agencies.

On the other side, there is a wealth of “hidden treasures” near the affected cities: it’s only natural that smaller
cities developed in a similar way to the main one, just on a different scale.

The economical and social promotion of rural areas is an evergreen challenge to every government. To solve
the problem, obliviously, is not easy, but it can be done by integrating them inside wealthy realities.

It goes without saying that the correct input can improve the life of the residents in several ways, not just the
social/economical one.
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group thinking about how correlated are to each other.

The graph is freely accessible at the link:

https://legacy.graphcommons.com/graphs/2e67f653-29a9-4ca4-b6d1-b1e4381379fc

1.3 The Solution

The project revolves around the idea of “channeling” the excessive tourism from the bigger cities to the near
- rural - towns. This way, the main city is somewhat relieved of a portion of that pressure, and the near towns
have new economic inputs and the opportunity to increase the welfare of the residents.

To create a proof of concept (PoC), a mixed approach is required: the technical part will use Data Science to
ingest data and to select a list of potential “candidates” areas, while the social part will use methods typically be-
longing to Business Administration for selecting the most promising cities.

The evaluation will be done by taking into account several factors: security, accessibility, logistics, culture,
entertainment industry, and nature. The areas that perform better in these areas will be first selected by the AI
and then evaluated in the second part of the process.

The end results it’s a portfolio of 2-4 cities that have high - unexpressed - tourism potential with a list of the
main attractions to promote. In a practical scenario, these results should be shared with key stakeholders like
travel agencies, public administrations and local organizations in order to start a conversation about the potential
collaborations and activities to fund.

1.4 Key Assumptions

Assumption #1: IF a city is rich from a cultural and environmental standpoint THEN it’s probable that the
towns near it will be rich, to some degree, in the same way

Assumption #2: IF a town/city has many cultural and environmental point of interest THEN it has high touris-
tic potential

Assumption #3: IF all the major obstacles (security, accessibility, transport) are removed AND the nearby town
is correctly promoted by the central city THENmore tourists will visits the nearby town

Assumption #4: At least a portion of the tourists treasure the city they’re visiting enough so that they are open
to explore other parts of the area to preserve the cultural and natural heritage

4
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1.5 Key Ideas
Crowd-gathered Data: The project uses data from OpenStreetMap, a community of people that create, share
and keep updated geo-spatial linked information from the entire planet.
The dataset are available to download and free to use.

Artificial Intelligence: AI will be used to detect high-potential areas that can are ready to receive additional
touristic fluxes. But it’s not enough: to effectively discern between a good candidate and a bad one, there must be
amanual verification that takes into account historical precedents, reviews, distance from themain city, feasibility
of the travel and other region-specific problems.

Starting Point: The project itself is only a starting point for a conversation that should happen between dif-
ferent stakeholders (public administration, local organizations, and travel agencies for example) in order to create
a well-coordinate effort - and a receiving system - for the new touristic flux.
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2
Technical Part

2.1 General Approach
The approach was mainly developed using freely accessible datasets and tools.

The first problem we encounter is the fact that it’s difficult to find comparable information about every single
point in a region. Also, it’s even more difficult to find data about different social aspect of every point in a region.

The only data source that is both curated and freely available is, to this day,OpenStreetMap. It follows that the
majority of the technical part was developed based on the data available.

Most of the technical part, in fact, is focus on extrapolating the right kind of data from the raw datasets and
visualizing it. The data science part is present, much like the real-world scenarios, only in the last steps of the
workflow.

The code is freely accessible at the link:
https://github.com/gabrielecarbone/overtourism

2.2 Importing the Dataset
The first step is, obliviously, importing the dataset.

It’s easier said thandone: while dealingwith geo-spatial data it’s not strange tohave different gigabytes of data at
once, even for small regions. In order to avoid excessive loads on the (freely available) servers, the OpenStreetMap
team has put in place several types of download limits.

In the end, to access the data is necessary to use third-party organization that bulk-download these data and
make them readily available online.

The most famous source is GeoFabrik: https://download.geofabrik.de
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After selecting the region of interest, it’s possible to choose between several different format. Themost flexible
type of download is the ”.shp.zip” type: it allows you to download the information separated in several - smaller -
files that you can read one by one using any programming language you prefer.

GeoFabrik divides the information about an area in several - smaller - categories:

Name Brief Description

Buildings Contains information about every kind of building not included in the fol-
lowing categories.

Landuse Contains information, mainly areas, about the use of certain land types (grass,
residential, commercial, and so on).

Natural Contains information about everything related to the natural and biological
world, excluded the marine one.

Places Contains information about the type of areas contained in the dataset. For
example, you can find out if an area is an island or a farm or an hamlet.

Places ofWorship Everything related to religion (churches, sanctuaries, monasteries)
Places of Interest Very broad category containing all the usual place of interest. In this files, we

can also find information related to the tourism sector.
Railways Information about train stations, stops and level passages.
Roads Information about primary and secondary streets.
Traffic Usually, it contains additional roads information like motorway junctions,

traffic signals or crossings.
Transport Everything related to the public transport - excluded the railways.
Water Geographical information about water, wetlands, glaciers and riverbanks.
Waterways Specific information regarding water bodies that can be used for navigation

Table 2.1: GeoFabrik DataSet Division by Categories

Depending on the area, the relative dimension of each dataset can vary a lot, with some files being still to big
to be manipulated on a normal computer.

Finally, unzipping the download, we’ll find several data types:

• .cpg: Files with this extension contains, usually, raster images. They are used to add satellite photos to the
map visualizations.

• .dbf: This is one of themost important files. It contains information about the point of interest of the area
downloaded (streets, statues, houses, parks, and so on) together with the personal classification system of
OpenStreetMap (“fclass”).

• .prj: It’s a simple text file that contains the coordinate system and the projection information.

• .shp: ShapeFiles are used to describe vectors (points, lines and areas) using coordinates. Together with
the .dbf files, they are the most important for our analysis.
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• .shx: File containing shapes or fonts compiled by AutoCAD.

During the project, we will use only the .dbf and the .shp files: we will leave the project part to the data visual-
ization online software, Carto.

This allows us to work with fewer files and delegate the project part to a secondmoment, when the files will be
already cleaned and easier to manipulate (given the average dimension of the file).

To work with the files, we will need a couple of standard libraries, like Os and GeoPandas (a custom version
of Pandas, specifically designed to handle geo-spatial data), plus a dedicated library called “simpledbf”. The for-
mer one is essential to open the bigger .dbf files because it’s optimized to do so, the integratedGeoPandas function
require too many resources.

import os
import geopandas as gpd
from simpledbf import Dbf5

Next, we simply import the file list:

input_path = '../000-download_dbf/'
file_list = os.listdir(input_path)

And, we read each .dbf file in the uncompressed folder:

df_dict = {}

for file_name in file_list:
if file_name[-4:] == '.dbf':

dbf_path = input_path + '/' + file_name
dbf = Dbf5(dbf_path)
df = dbf.to_dataframe()
df_dict[file_name] = df
print('Importing DataFrame: ', file_name[:-4], ' of shape ', df.shape)

After being read, a new entry to the dictionary is added using, as the key, the name of the file and, as the value,
the information contained in it.

We also add a ”print” statement to check on the execution of the cell, because the biggest files can require several
minutes to read and import.

2.3 Adding the Coordinates
At this point, we’ve imported only the point of interested without the coordinates.

To import them, we need to use GeoPandas:
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for df_name, df in df_dict.items():

print('Starting finding coordinates for ', df_name[:-4], ' of shape ', df.shape)

shp_path = input_path + '/' + df_name[:-4] + '.shp'
shp_series = gpd.read_file(shp_path)

centroids = shp_series.centroid

df['lon'] = centroids.geometry.x
df['lat'] = centroids.geometry.y

print('Added coordinates to ', df_name[:-4], ', now shape is ', df.shape )
 

In this short piece of code, we can see that we first import the files by selecting only the names that ends with
“.shp”, then we read them with GeoPandas.

At this point, we compute the centroid of every element present.

Thismakes easier to compute a couple of steps down theworkflow. For example, it solves the problem to assign
an area to a cell of the map if the area overlap many cells.

In general, there are three data types inside OpenStreetMaps databases: points, lines and areas. Using the cen-
troid function reduce everything to the point data type.

Finally, we add the longitude and the latitude of the centroid to the already existing dataframe.

This process is done for every dataframe present in the dictionary previously created.

As always, there are a couple of print statements to check on the status of the execution.

We conclude this section by saving the dataframes into .csv files:

os.makedirs('coordinates/', exist_ok=True)

for df_name, df in df_dict.items():
file_name = 'coordinates_' + df_name[:-4] + '.csv'
df.to_csv('coordinates/' + file_name)

The code is easy to follow: we first check that the destination folder exists (and, if not, we create it). After that,
we create the new filename - which is essentially the same name of the other files with the extension being “.csv”
instead of “.shp” or “.dbf” - and then we export them using the integrated GeoPandas method “.to_csv”
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2.4 Clean the Dataset
This is the crucial step for the entire technical part: cleaning the datasets the right way means to be able to manip-
ulate them.

First of all, it’s necessary to assess the information available now. At this point, the dataframes contain the
following features:

Feature Description

osm_id A unique identifier assigned to each observation
code The category code
fclass The main category of the observation
name The name of the observation (not always present)
type The specific category of the observation (not always present)
lon Longitude of the observation
lan Latitude of the observation

Table 2.2: Dataset Features before the Cleaning Step

The key information, for this step, is the second feature - code -, because with a single number supply both
general and particular categorization of the observation.

From theOpenStreetMap guidelines [12], we can see that the first digit already carry general-type information:

Digit Description

1 Places
2 Point of Interest
3 Places of Worship
4 not-used
5 Roads
6 Railway Stations
7 Landuse
8 Waterways
9 not-used

Table 2.3: Meaning of the First Digit in the OpenStreetMap Classification System

GeoFabrik does not offer a file containing the code and the relative description for their system. A .csv file was
manually redacted for the project by starting with the documentation available online.
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After that, it was assigned a macro-category to each code: accessibility, art, entertainment, security, nature,
sport, tourism, transport.

By assigning thesemacro-categorydirectly to the code,we can indirectly classify eachobservation in thedatabase.

2.4.1 Creation of the Filter DataBase

We start by importing the .csv file containing all the GeoFabrik categories into a variable called “filter_df”.

filter_df = pd.read_csv('categories.csv', sep = ';', encoding = "ISO-8859-1")

Here, it’s important to notice the additional parameter to the “.read_csv” function: both the “;” separator and
the ISO-8859-1 are typical setting of .csv created withMicrosoft Excel.

filter_df = filter_df.loc[~filter_df.SELECT.isna(),
['SELECT', 'Geometry Code', 'Layer', 'fclass']]

filter_df['Geometry Code'] = filter_df['Geometry Code'].str.strip('0')

We remove, from the filter dataframe, rows that may be void and we select only the significant features.

We also remove the leading and trailing zeroes from the “Geometry Code” feature. This step will be crucial in
the next steps, because it allows us to discriminate between different codes based on their length.

granularity = 4 - filter_df['Geometry Code'].str.len()

multiplier = 10 ** granularity

We can now create a new variable – granularity --, based on the length of the geometry code. The variable
will have maximum value of 3 for code of length 1 andminimum value of 0 for code of length 4. Remember that
the longest codes are composed of 4 digits.

Thismeans that the granularitywill be higher for codes that are less “specific” and lower for codes that aremore
specific.

Combined with the “multiplier” variable, defined immediately below, we can obtain a list of number that –
multiplied by the geometry code – give us a 4 digit code. So, for example, 44 will become 4400 because it will have
a granularity of 2 and a multiplier of 102 = 100.
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FOCUS: Why having the same length is important?

To ensure consistency with the geometry codes.
These kind of manipulations guarantee us that all the code will have 4 digits and that every single value
between them will be matched. Using directly the codes of the documentation leaded to a very poor
match because most of the observations were in the middle of two categories and couldn’t be matched
with either one.
Following the computations, the next piece of code will create an interval for each geometry code. The
interval will vary in span, depending on the granularity of the source code.

filter_df['Geometry Code'] = filter_df['Geometry Code'].astype(int)
codes = filter_df['Geometry Code']

filter_df['low_threshold'] = multiplier * codes
filter_df['high_threshold'] = multiplier * codes + (multiplier - 1)

First, we enforce the integer type over the feature. After that, we create the low threshold of the interval using
simply the computation seen a couple of paragraphs ago. After that, for the high threshold, we use exactly the
same computation but we add a quantity based on the granularity in order to reach the next low threshold.

Continuing the previous example of 44, the low threshold would be 4400, while the high threshold would be
4400 + 100 − 1 = 4499. For a geometry code of 3, the low threshold would be 3000 while the high threshold
would be 3000+ 1000− 1 = 3999 and so on.

filter_df['fclass'] = filter_df['fclass'].fillna(filter_df['Layer'])

filter_df['granularity'] = granularity

filter_df = filter_df.sort_values(by=['granularity'])

Wefill theNaN of the “fclass” feature by using the layer feature andwe order the dataframe by granularity: the
first rows will be the more specific ones (like 2601) and the last rows will be the more general (like 3).

The order_by command is important because it will influence the behaviour of the search function of the
next steps. By putting the more specific categories first, and taking the first match, we ensure that the algorithm
search first for the more specific categories and then for the more general ones.

filter_df_to_dict = filter_df[['fclass', 'low_threshold', 'high_threshold']]

filter_df_to_dict.drop_duplicates(subset = ['fclass'], inplace = True)

Next, we create a new variable that contains only the classes and the thresholds. We also remove occasional
duplicates.
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filter_df_to_dict.index = filter_df_to_dict.fclass

filter_df_to_dict.drop('fclass', axis = 1, inplace = True)

filter_dict = filter_df_to_dict.to_dict('index')

We set the “fclass” feature as the index and drop it from the columns.
Finally, we create a dictionary using the rows by specifying the “index” in the .to_dict method.

2.4.2 Applying the Filter DataSet to the GeoFabrik DataSets
We start by importing the file path that contains all the dataframes with the coordinates and the .csv file created
to filter the observations.

path = '../010-add_coordinates/coordinates/'

file_list = os.listdir(path)

Next, using a for cycle, we iterate through all the datasets in the folder and we assign them the class.

filtered_df_dict = {} # Initialize Dictionary

for df_name, df in df_dict.items():

df['fclass'] = 0 # Create the fclass Feature

for fclass, value_dict in filter_dict.items():

df.loc[(df.code >= value_dict['low_threshold']) &
(df.code <= value_dict['high_threshold']), 'fclass'] = fclass

final_df = df.merge(filter_df[['fclass', 'SELECT']],
on = 'fclass', how = 'left')

final_df = final_df.drop_duplicates()

final_df = final_df[final_df.fclass != 0]

filtered_df_dict[df_name] = final_df

In the first cycle, using the “.items()” method, we can extract at the same time both the key and the values of a
dictionary. We create, for each dataset, the “fclass” column.
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For each dataset, we use the same method/strategy to extract the “fclass” and the corresponding value.

The first command, inside the second “for” loop, essentially take all the observations that fall inside that fclass
threshold and assign them the corresponding fclass. For example, all the observation with fclasses like 2401, 2406,
2421 will have their fclass value changed from 0 to – respectively – “hotel”, “chalet”, and “shelter”.

The second command, the merge, is used to add the macro-category – the feature “SELECT” on the filter_df –
to the dataframe elaborated. By selecting the left join, we ensure that no observation is lost in the process.

As always, we drop the duplicates and the values that didn’t matched. We repeat this process for every class
on the filter_df and we end it by entering the dataframe name and their values to the initialized dictionary: fil-
tered_df_dict.

for df_name in filtered_df_dict.keys():
print('DATAFRAME NAME: ', df_name)
print('ORIGINAL DATAFRAME SIZE: ', df_dict[df_name].shape)
print('FILTERED DATAFRAME SIZE: ', filtered_df_dict[df_name].shape)

To check the output of the previous chunk of code, we can print the original size and their filtered one. If the
code works, most of them should have less rows and one columnmore (“SELECT”, the macro-category).

2.4.3 Removing the Observations withoutName
It’s also possible, altough not recommended, to remove the observations without a proper description/name.

completed_df_dict = {}

for df_name, df in filtered_df_dict.items():
completed_df_dict[df_name] = df[~df.name.isna()]
completed_df_dict[df_name] = df

This piece of code is relatively easy to explain: it just take each – filtered – dataframe, remove all the observa-
tion that return “True” to the .isna() method and create a new key and value in the initialized dictionary: “com-
pleted_df_dict”.

2.4.4 Exporting the Cleaned DataSets
Finally, we can export the datasets with the same method used while we added the coordinates:

os.makedirs('filtered/', exist_ok=True)

for df_name, df in completed_df_dict.items():

file_name = 'filtered_' + df_name[:-4] + '.csv'
df.to_csv('filtered/' + file_name)
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2.5 Feature Engineering

For the central part of the technical section, wewill discuss each step in depth. The first sections will be dedicated
to the explorationof the dataset through theExploratoryDataAnalysis (EDA) and the FeatureEngineering. After
that, there will be a section dedicated to the building of the first models and then a possible expansion of them.

2.5.1 Merging the Datasets
Linked to the last step of the cleaning part, the first thing is tomerge all the cleaned dataset:

path = '../020-clean_dbs/filtered/'

file_list = os.listdir(path)
columns_to_keep = ['osm_id', 'code', 'fclass', 'name', 'lon', 'lat', 'SELECT']
dfs = []

for filtered_df in file_list:
df = pd.read_csv(path + filtered_df)
dfs.append(df[columns_to_keep])

We select only some of the columns to reduce, whenever possible, the dimensions. Even filtered, the dataset
for Venice – for example – was more than 2,5 millions of observations.

In this case, we are directly removing the index feature, which is simply a progressing number starting from
0.

merged_df = pd.concat(dfs)
merged_df.to_csv('0. merged_df.csv')

Having all the dataframe in a list, we can simply cast the function “pd.concat” and pass the list as parameter to
vertically merge all the dataframe inside the list.

We can then export the final list into a .csv file.

FOCUS: Why constantly exporting and importing the dataframes?

This practice allows the workflow to be broken in several notebooks and the results to be saved several
times. In this way, it’s possible to increase the interactivity of the project because it’s easier to export the
results at a pre-determined step in the process and it’s also easier to edit that step.
On GitHub, it’s possible to see a very similar way to organize the files because it allows many different
users to edit the project without having to deal with a single, incredibly large, piece of code.
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2.5.2 Setting the Parameters
After the re-importing of the dataframe, we select the area we want to analyze:

lon_min, lon_max = 11.5, 13
lat_min, lat_max = 45, 46

df = df.loc[(df.lon >= lon_min) & (df.lon <= lon_max)]
df = df.loc[(df.lat >= lat_min) & (df.lat <= lat_max)]

Essentially, in this passage we “cut” a rectangle on the area we are analyzing by removing all the observations
that didn’t have the coordinates inside the parameters we defined.

This is a crucial passage because, in many ways, analyzing even a fraction of the GeoFabrik dataset would be
too much without professional-grade computers/servers.

n_rows, n_columns = 200, 200

lat_min, lat_max = df.lat.min(), df.lat.max() # rows
lon_min, lon_max = df.lon.min(), df.lon.max() # columns

Tomake the computation and the comparisons easier, we divide the grid into cells. Formost cases, a number
of cells between 100 and 300 is enough.

By knowing the wanted minimum/maximum of the coordinates and the total number of cells, it’s possible to
compute the same information in relation to the dataset. This way, we can further restrict the area of our search
by removing all the space without observations.

In this phase, we also compute a couple of useful statistics on the coordinates: the difference between the
minimum and the maximum, and the step size.

diff_lat = lat_max - lat_min
diff_lon = lon_max - lon_min

step_lat = diff_lat / n_rows
step_lon = diff_lon / n_columns

We also prepare a variable with all the macro-categories present and choose the starting coordinates:

categories = df['SELECT'].drop_duplicates().to_list()

starting_point_lat, starting_point_lon = lat_min, lon_min

The starting coordinates are the first elements we need to set in order to choose a direction for the future loops.
In fact, they regulate the next chunk of code:

# Setting latitude vertices of the cell
bbox_lat_min = starting_point_lat
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bbox_lat_max = starting_point_lat + step_lat

# Setting longitude vertices of the cell
bbox_lon_min = starting_point_lon
bbox_lon_max = starting_point_lon + step_lon

2.5.3 From Table to Grid
In this step, essentially, we are defining the vertices of the first cell to analyze in the “for” loops. We begin with
the starting coordinate and then add the step-size.

Then, we transform our dataset of points into a grid with values based on their macro-category. To do so, we
need to iterate first through the rows and then through the cells. This is the first loop:

for row in range(n_rows):
bbox_lon_max = starting_point_lon
bbox_lon_min = starting_point_lon + step_lon

row_df = df.loc[(df.lat > bbox_lat_min) & (df.lat <= bbox_lat_max), :]

Aswe can see, we reset the starting point to the starting longitude to each iteration, andwe take only the subset
of observations that are inside that row. This is the second loop, dedicated to the columns:

for column in range(n_columns):
cell_df = row_df.loc[(row_df.lon > bbox_lon_min) &

(row_df.lon <= bbox_lon_max), :]

cell_name = 'R' + str(row + 1) + 'C' + str(column + 1)
cell_values = [row + 1, column +1,

bbox_lat_min, bbox_lat_max,
bbox_lon_min, bbox_lon_max]

Much like before, from the “row” select we select only the column that we want, creating a cell. We save the
coordinates and the row/column number inside a list. We proceed by counting the values inside each cell, for each
macro-category:

for category in categories:
try:

count = cell_df.SELECT.value_counts()[category]
cell_values.append(count)

except:
cell_values.append(0)
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In this chunk of code, we need to use control flow because there may be a situation where there is not a
single observation that fall inside a category. This is a real risk especially for macro-categories that usually have less
observations like “accessibility” and “security”.

We close the column loop:

result_log[cell_name] = cell_values

bbox_lon_min = bbox_lon_max
bbox_lon_max += step_lon

We create a new entry in the result dictionary by using the cell name and values defined previously. We also
advance of on step in the process.

bbox_lat_min = bbox_lat_max
bbox_lat_max += step_lat

Similarly, we close the row loop by advancing of one step. This is the full cycle:

for row in range(n_rows):
# reset starting point of the column axis
bbox_lon_max = starting_point_lon
bbox_lon_min = starting_point_lon + step_lon

row_df = df.loc[(df.lat > bbox_lat_min) &
(df.lat <= bbox_lat_max), :]

for column in range(n_columns):
cell_df = row_df.loc[(row_df.lon > bbox_lon_min) &

(row_df.lon <= bbox_lon_max), :]

cell_name = 'R' + str(row + 1) + 'C' + str(column + 1)
cell_values = [row + 1, column +1,

bbox_lat_min, bbox_lat_max,
bbox_lon_min, bbox_lon_max]

for category in categories:
try:

count = cell_df.SELECT.value_counts()[category]
cell_values.append(count)

except:
cell_values.append(0)
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result_log[cell_name] = cell_values

bbox_lon_min = bbox_lon_max
bbox_lon_max += step_lon

bbox_lat_min = bbox_lat_max
bbox_lat_max += step_lat

Finally, we import the results into a Pandas DataFrame:

result_df = pd.DataFrame(result_log).T
result_df.columns = ['row', 'column',

'lat_min', 'lat_max',
'lon_min', 'lon_max'] + categories

We rename all the columns at once by using a list containing the coordinate data and the name of all the cate-
gories.

As always, we export the dataframe into a .csv file, while removing the cells that have 0 in every class:

filtered_df = result_df[result_df[categories].T.sum(0) != 0]
filtered_df.to_csv('1. filtered_df.csv')

2.5.4 Exploratory Data Analysis
We import the filtered dataframe and compute basic statistics on it:

df = pd.read_csv('1.filtered_df.csv')

df.describe()

The describe method compute and return a list of statistics for each feature of the dataset:

Statistic Description

count # of non-NaN values
mean The mean of the feature’s values
std The standard deviation of the feature’s values
min The lowest value of the feature
25% The first quartile’s value
50% The median value
75% The third quartile’s value
max The highest value of the feature

Table 2.4: Statistics computed by the Pandas “describe” method
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Then, we begin by assessing the quality of the data by visualizing it. We start by initializing a NumPy matrix:

viz_matrix = np.zeros([int(df.row.max()), int(df.column.max())])
values = df.iloc[:, 6:].sum(axis = 1).to_list()

rows = df.row.to_list()
columns = df.column.to_list()

The dimension of the matrix initialized is directly proportional with the number of cells we set as a parameter.
It’s clear that, the higher the number of the cell the higher the computational complexity and the lower will be the
average number of values inside each cell (the same observations will be split in more cells).

We also take the sum of the aggregate values in the macro-categories, for each cell. This way, we can see how
many point of interest there are inside each cell of the region analyzed.

for value, row, column in zip(values, rows, columns):
viz_matrix[int(row) - 1, int(column) - 1] = value

We add each value to the corresponding cell. Next, we normalize the matrix to reduce the noise provoked by
the outliers. Furthermore, we outright remove the top and bottom 1%.

The normalization procedure consist in two operations:

• Compute the mean and the variance of the entire dataset

• Remove the mean from every observation in the dataset

• Divide the result by the variance

There are several reasons to do so, but the most important one is that it makes easier for comparisons between
different dataset. The most commonmathematical form that the standardization operation has is the following:

Z =
X− μ
σ

(2.1)

WhereZ is the standardized form,X is the array of values to standardize, μ is themean of the observations, and
σ is the the standard deviation of the observations.

Before normalization, it’s a common practice to remove the outliers. There are several methods and thresholds,
butwe use one of the easiest: the 1% and 99%percentiles. Thismeans that every observation that has values higher
than 99% of the other observations gets “lowered” to the 99% percentile value. The contrary is true for the 1%.

The quantile of a distribution is defined as [13]:

Q(p) = F−1(p) = inf{x : F(x) ≥ p}, with 0 < p < 1 (2.2)

Where p is the probability we want to obtain (from 0 to 1) and F(x) is the distribution function. Essentially,
the quantile is the value for which the probability to extract the same value or higher from the distribution F(x)
is equivalent to p.

This step is fundamental for this use case: given that we will analyze international tourist destinations, it’s
probable that we will have extreme outliers with regard to the different kind of features and they can jeopardize
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The code to obtain this result is fairly simple, but depending on themanipulation in the previous steps, it may
be necessary to change the “k” parameter in the np.rot90 function.

fig, ax = plt.subplots(figsize=(20,10))

cmap = sns.cubehelix_palette(light = 0,
dark = 1,
hue = 0,
as_cmap=True)

sns.heatmap(np.rot90(viz_matrix_normalized, k = 3), cmap = cmap)

2.5.5 Exporting the Grids
Having all the data in the correct shape, alias the grid, we need to correctly export it in order to visualize the
information using online tools like Carto.

These services deals with very specific data types, the kind we have seen in the very first table of the document.
The way it works, the service will try to find the table that contains the “geometry” first and then it will try to
understand what kind of data types are the other features (quantitative or qualitative variables).

So, it makes sense to dedicate a final step to the correct elaboration of the output. We start by loading the data
and the necessary packages:

import geopandas as gpd
from shapely.geometry import Polygon

gdf = gpd.read_file('1.filtered_df.csv')

It’s important to notice that, in this step, both the packages and – subsequently – the syntax change slightly:
we loaded GeoPandas and not Pandas, together with a specific function. Once loaded, we normalize the features:

columns_to_normalize = ['nature', 'entertainment',
'transports', 'art', 'sport',
'tourism', 'security', 'accessibility']

for column in columns_to_normalize:
gdf[column] = [float(x) for x in gdf[column]]

# normalization
gdf[column] = (gdf[column] - gdf[column].mean())
gdf[column] = gdf[column] / gdf[column].std()

# removing outliers
low = gdf[column].quantile(0.01)
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gdf.loc[gdf[column] < low, column] = low

high = gdf[column].quantile(0.99)
gdf.loc[gdf[column] > high, column] = high

Then, we create a list for each coordinate of the cell vertices:

lat_min_list = [float(x) for x in gdf.lat_min.to_list()]
lat_max_list = [float(x) for x in gdf.lat_max.to_list()]

lon_min_list = [float(x) for x in gdf.lon_min.to_list()]
lon_max_list = [float(x) for x in gdf.lon_max.to_list()]

And we build the polygons by iterating over each cell:

polygons = []
zipped_lists = zip(lat_min_list, lat_max_list,

lon_min_list, lon_max_list)

for lat_min, lat_max, lon_min, lon_max in zipped_list:
polygons.append(Polygon([(lon_max, lat_max), (lon_min, lat_max),

(lon_min, lat_min), (lon_max, lat_min)]))

Finally, we save the polygons into a new feature called “geometry” and export it:

gdf['geometry'] = polygons

exporting_df = gdf.drop(['geometry', 'row', 'column',
'lat_min', 'lat_max',
'lon_min', 'lon_max'], axis =1)

exporting_df.to_csv('3.final_map_converted.csv')

2.6 Training theModels
Coming to the main part, we first create a model with the dataset as is, then we try to expand it using several
different methods. In this phase, we can use also computational-complex models because we have reduced the
dimensionality to a grid. To make a comparison, in the Venice case study, we start with around 2.5 millions ob-
servations and we end – in this step – with about 30.000 observations.

We start, as always, by importing the dataset and slicing it, we get rid of the coordinates values and keep only
the row and cell number (stored in the index, here called “Unnamed: 0” by default):
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df = pd.read_csv('1.filtered_df.csv')
df.index = df['Unnamed: 0']
df.drop(['Unnamed: 0', 'row', 'column',

'lat_min', 'lat_max', 'lon_min', 'lon_max'],
axis = 1, inplace = True)

At this point the dataset is composed of 8 columns – for each macro-category – and one row for each cell.

Next, we import the data science library, PyCaret:

from pycaret.regression import *

exp = setup(df, target = 'tourism')

The syntax, here, is extremely simple due to the advancement of the library. PyCaret is a specific-purpose
package that helps doing “Auto-ML” by reducing at its minimum the number of commands and parameters
needed.

In this step, we set up the experiment, which essentially means that we are loading the dataset into PyCaret
parser. The output of this function is a grid with the characteristic of the dataset, for example: number of numeric
features, data shape, and the target type. In the table, there also will be the standard hyper-parameters that will
be used for the machine learning part: k-fold, train/test shape, number of CPUs to use.

best = compare_models()

Using this simple command, PyCaret will take the dataframe passed in the experiment and will test different
types of models on it while returning different metrics:
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performing a k-fold on each one of them [14]. Of course, it’s extremely computationally-intensive, so the advice
is to only use it on the simpler models.

One way around that is to pass a custom grid as a parameter.

This conclude the first part on the initial model, now we work on extending it by using several different meth-
ods.

2.7 Extending theModel
On this section, we will work to increase the accuracy (alias reducing the MAE/MSE) of the best model (or
models). We will first explore expanding the features by computing their polynomial combination (only to the
second degree, to avoid overfitting) and interaction effects. We follow by building ensemble models using the
most common techniques: bagged learning, boosting learning, blender learning, stacking learning. Finally, we
will create new features by taking into consideration not only the values inside the cell, but also the values of the
near cells (extending the dataframe by a factor of 8).

2.7.1 Interaction Effects and Polynomial Features
Interaction effects and polynomial features can be computed by using the product between two features. For-
mally, an interaction feature Z is created when it’s multiplied by two features belonging to the dataset, X and
Y:

zi = xi · yi with i ∈ N ∧ X,Y ∈ F (2.3)

where F is the set of all the features,N is the sample size, i is the index of the observation, xi is the observation’s
value for feature X, and yi is the observation’s value for feature Y

If X = Ywe compute a second-degree polynomial feature:

zi = xi · yi = xi · xi = x2i with i ∈ N ∧ X ∈ F (2.4)

Essentially, if we take the cartesian product of the set of features we will produce a matrix that will have as
off-diagonal elements the interaction features and as diagonal elements the second-degree polynomial features.

We can notice that we compute two times the interaction effects: this fact raises from the commutative property
(a · b = b · a) so, if we iterate over the same set two times using the cartesian product, we will produce two
triangular matrix with identical values on specular positions.

To realize this technically, we start by trying to extract more information from the feature that we have, mean-
ing that we will slightly increase the fitting to see if the results improve:

expanded_df = df.copy()
columns = expanded_df.columns.to_list()
columns.remove('tourism')
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First, we copy the dataframe, then we create a list with all the columns (necessary to iterate over in the next
passage) and we remove the target variable, otherwise we will create interaction features with it.

for a in columns:
for b in columns:

expanded_df[a + ' x ' + b ] = expanded_df[a] * expanded_df[b]

Next, we set up a double loopwhere we create a new feature – composed by the product of two source features
– for each iteration.

In this chunk of code, we are creating at the same time the polynomial features (when a = b) and the interac-
tion effects (when a ̸= b).

Then, we simply follow the same pipeline as before:

expanded_df['tourism'] = df.tourism
exp = setup(expanded_df, target = 'tourism')
best_expanded = compare_models()

2.7.2 EnsembleModels
The computation of the ensemble models is as easy as the past steps:

# Compute Bagged Model
bagged = ensemble_model(best, method = 'Bagging')

# Compute Boosting Model
boosting = ensemble_model(best, method = 'Boosting')

# Compute Blender Model
blender = blend_models(bests) # more than one model

# Compute Stacking Model
stacking = stack_models(bests) # more than one model

All these models respect different assumptions and may improve the results or not based on the context.

2.7.3 Adding neighboring Cells
The assumption, for this step, is that the touristic potential of a cell is influenced not only by the point of interest
in that cell, but also from the neighboring cells.

We import the dataframe:

df = pd.read_csv('1. complete_df.csv')

df.set_index('Unnamed: 0', inplace = True)
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And we initialize the variable that we will use to iterate on:

cardinal_directions = ["N", "S", "E", "W"]
diagonal_directions = ["NW", "NE", "SW", "SE"]

categories = ['nature', entertainment', 'transports', 'art',
'sport', 'tourism', 'security', 'accessibility']

We have 8 total directions: 4 cardinal and 4 diagonal. We also need to account for the fact that there are 4
cells, at the vertices of the grid, that don’t have 5 of that directions.

The best way to tackle this problem is to break it down into smaller parts. For this reason, we start by defining
a function for the cardinal feature and by exploring every direction:

def add_cardinal_features(source_df, categories_names, direction: str):

new_categories_names = []
df = source_df.copy()
df[['row', 'column']] = df[['row', 'column']].astype(int)

Wecan see that the function takes in4 arguments: the sourcedataframe, the categories names and thedirection
we need to process. After that, we create a new copy of the source dataframe and enforce the integer type on the
row and column features. This is necessary because we will use mathematical operations over these features and
Pandas raise errors if there are text variables involved.

# Add the north cell to the dataframe
if direction == 'N':

for category_name in categories_names:
new_categories_names.append(category_name + '_north')

df = df.loc[df.row > 1, ['row', 'column'] + categories_names]
df['row'] = df['row'] - 1

The rest of the function is specific – but similar – to the direction selected. In each of them, we create a
new category name for the feature that we are computing, then we slice the dataset accordingly. For example, in
the north direction we manipulate the dataframe by removing 1 from the row feature, essentially moving all the
dataframe down by one row.

This is because the north cell of a cell is contained in the upper row. If we extended this reasoning to every cell,
then we just need to switch everything by one.

# Add the south-east cell to the dataframe
if direction == 'SE':

for category_name in categories_names:
new_categories_names.append(category_name + '_south_east')
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df = df.loc[(df.row < df.row.max()) &
(df.column < df.column.max()),
['row', 'column'] + categories]

df['row'] = df['row'] + 1
df['column'] = df['column'] + 1

A similar line of work was followed by the other directions (switching by 1 either rows or columns, or both).
Then, the function ends with:

df[['row', 'column']] = df[['row', 'column']].astype(str)
df.columns = ['row', 'column'] + new_categories_names
df.index = 'R' + df.row + 'C' + df.column

df = df[new_categories_names]

return df

We reconvert the row and column features to the string type and add the new category names created. Finally,
we return only the newly computed features.

Using these functions in the process is easy and straightforward:

extended_df = df.copy()

new_df = add_cardinal_features(df, categories, direction = 'W')
extended_df = pd.concat([extended_df, new_df], axis = 1)

new_df = add_diagonal_features(df, categories, direction = 'SE')
extended_df = pd.concat([extended_df, new_df], axis = 1)

# Continue for all 8 directions
...

And, we just need to complete the table by filling it with 0 whenever there are null values:

extended_df.fillna(value = 0, inplace = True)

We can already use the pipeline we have seen before with PyCaret, but first we need to drop all the features
directly related with the target variable (e.g. “tourism_north”, “tourism_south_east”):

extended_df.drop(list(df.filter(regex = 'tourism_')),
axis = 1, inplace = True)

exp = setup(extended_df, target = 'tourism')
best = compare_models()

31



Generally, this step works pretty well because it’s based on a solid assumption but it’s important to notice that
it’s also extremely size-dependent. If we choose an area too big with few cells, it’s possible that some of this inter-
action between neighbours will be lost because the area of each is so big that it’s its own “touristic” environment
per se.

2.7.4 Computing the Final Predictions
We compute the final prediction by splitting the dataset into three parts and by creating independent model
for each one of them, using the other two parts as training/test dataset.

We start by loading the dataset:

df = pd.read_csv('5.extended_df.csv')
df.index = df['Unnamed: 0']

df.drop(['Unnamed: 0', 'row', 'column',
'lat_min', 'lat_max', 'lon_min', 'lon_max'],
axis = 1, inplace = True)

df.drop(list(df.filter(regex = 'tourism_')),axis = 1, inplace = True)

We drop both the coordinates variables and the tourism-related variable, leaving only the original “tourism”
feature to be predicted on.

splits = 3
splitted_df_list = np.array_split(df, splits)

prediction_df_list = []

We define the number of splits and use the .array_split function from theNumPy package to create three sepa-
rate list containing the indices of the source dataframe. We also initialize the list that will contain the predictions.

We start the loop by iterating over each element of the indices list and executing the division between the train-
ing/test dataframe and the validation dataframe:

for splitted_df in splitted_df_list:
training_df = df.drop(splitted_df.index)
prediction_df = splitted_df

Wecontinue in the loopby following the PyCaret pipeline andusing the “predict_model” function to generate
the predictions over the validation set:

exp = setup(training_df, target = 'tourism')
best = compare_models()
predictions = predict_model(best, data = prediction_df)
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Here, we are displaying the performance table referred to last training_df. We complete the loop by re-setting
the index (PyCaret doens’t keep it when performing the predictions) and appending the final results to the dedi-
cated list.

predictions = predictions[['prediction_label']]
predictions.index = prediction_df.index
prediction_df_list.append(predictions)

Finally, we merge all the predictions into a dataframe and export them to a .csv:

predictions_concat = pd.concat(prediction_df_list)

export_df = pd.read_csv('final_map_converted.csv')

2.8 Model Visualizations

Having the final maps, we can create the interactive visualizations. To do so, we’ll rely on an online service called
Carto: a geo-spatial data platform.

Once registered, the process to import the file into the service is fairly easy to follow:

1. Take the file containing the data for the interactive visualizations (“final_map_converted.csv”)

2. Go to the maps section

3. Click on the “NewMap” blue button on the top right

4. Click on the “Add source from...” blue button on the low left

5. Go to the “Import file” tab

6. Add the file and click on “Continue”

7. On this step, we need to choose a location to host our file, both organization_data/shared and organiza-
tion_data/shared_us are ok

8. Finally, we click on “Add source”

After this procedure, we can build different layers, depending on the data type. For this project, we will use
only 2D visualizations because they’re the easiest to read and interpret.

We can use this service to first explore the layers composing the grid dataset: entertainment, sport, nature, art,
accessibility, transport, security.
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We can clearly see that the dataset become much more “readable” compared to before. It’s also easier to spot
strange correlations or outliers.

Each row of the dataset corresponds with a square/cell of the visualization.
The map with every layers for the Venice case study is freely accessible at the link:
https://pinea.app.carto.com/map/810354db-9994-4bbf-905a-70da8d32a010

2.8.1 Clustering
Having the tourism, both actual and predicted, as a grid is certainly helpful. But, to choose the right candidates,
we need to understand and define the areas of major interest.

It’s possible to use unsupervisedML, like clustering, to assign a cluster to each point in the map.
We start by importing the predictions:

prediction_df = pd.read_csv('../030-training_models/7.final_prediction.csv')
prediction_df.set_index('field_1', inplace = True)
prediction_df = prediction_df[['predicted_tourism', 'geometry']]

The problem with this dataset is that contains the coordinates as polygons, but to do machine learning over
that we need to have them splitted. The easiest solution is to directly import the coordinates from a dataset that
have them:

gdf = pd.read_csv('../030-training_models/1.filtered_df.csv')
gdf.set_index('Unnamed: 0', inplace = True)
gdf = gdf[['lat_min', 'lat_max', 'lon_min', 'lon_max']]

# Merge the dataset with the final prediction and the one with the splitted coordinates
df = pd.concat([prediction_df, gdf], axis = 1)

We then filter out the low-scoring cells:

filtered_df = df.loc[df.predicted_tourism > df.predicted_tourism.quantile(0.85)]

And we perform a KMeans:

from sklearn.cluster import KMeans
kmeans_predictor = Kmeans(n_clusters=20)
filter_df_coordinates = filtered_df[['lat_min', 'lat_max', 'lon_min', 'lon_max']]

kmeans = kmeans_predictor.fit_predict(filter_df_coordinates)

As per sklearn documentation [15], the KMeans uses a within-cluster sum-of-squares criterion to choose the
centroids:

n
∑

i=0

min
μj∈C

(||xi − μj||
2) (2.5)
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where:

• n is the number of samples

• μj is the mean of the samples in the cluster

• C is the desired number of disjoint clusters

• xi is the observation’s value

Essentially, it tries to find the point thatminimize the distance between all the point assigned to the cluster C.
Finally, we export the dataset with the polygon coordinates and the cluster assignment:

polygon_coordinates = filtered_df['geometry']
cluster_assignments = pd.Series(kmeans + 1, index = filtered_df.index, name = 'cluster')

exporting_df = pd.concat(polygon_coordinates, cluster_assignments], axis = 1)
exporting_df.to_csv('1.clustered_df.csv')

We can also compute the centroids for each cluster, to make easier visualizations:

coordinates = filter_df_coordinates
cluster_coordinates_list = kmeans_predictor.fit(coordinates]).cluster_centers_
cluster_coordinates = pd.DataFrame(cluster_coordinates_list)

cluster_coordinates.columns = ['lat_min', 'lat_max', 'lon_min', 'lon_max']

#Start from 1 and not from 0
cluster_coordinates.index = cluster_coordinates.index + 1

And we export the average between the maximum/minimum of each coordinate for each centroid:

lat_mins = cluster_coordinates['lat_min']
lat_maxs = cluster_coordinates['lat_max']

lon_mins = cluster_coordinates['lon_min']
lon_maxs = cluster_coordinates['lon_max']
cluster_coordinates['lat'] = (lat mins + lat_maxs) / 2
cluster_coordinates['lon'] = (lon_mins + lon_maxs) / 2
cluster_coordinates = cluster_coordinates[['lat', 'lon']]

cluster_coordinates.to_csv('1.cluster_coordinates.csv')

This is an example of the final results:
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3
Social Part

3.1 General Approach
The second part of the project is less technical and involves amanual “screening” of the clusters detected by the
AI. This section is extremely important, because even though the computers can help us greatly reduce the time
to detect high-potential areas, it’s also true that they still not are “hard AI”: they do not properly think.

Following from this fact, it’s simple to understand why the final choice must be done by a human and not a
machine.

The part take as input the last step of the technical part (the interactive maps) and go all the way until the final
check for feasibility. During the process, additional – local – filters will be applied.

After the first two steps, we take a more social-oriented approach and look for a match between the point of
interest in the cluster and the potential tourists. Once found a significant niche, the final product will be created:
a series of suggested tours coupled with story-telling elements, to create a suggestive and immersive experience for
the potential tourist.

Finally, the process will be concludedwith the presentation to the stakeholders with both qualitative and quan-
titative data.

3.2 Data Visualization Analysis
In this phase, we carefully analyze the base layers and then we proceed to examine the differences between the
predicted tourism and the actual tourism.

Then, we analyze the cluster – both the distribution of the geographical space and the centroids – to assess the
potential of each cluster. In this phase, we also remove all the already famous localities because, by growing their
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We can notice that at the top of the pyramid there are the business requirements: they are the reason of the
project and – usually – the less specific ones. In this scenario, they can be anything from the tourist flow increase
to the reduction of trash in the city. These requirements can be discussed with the stakeholders and adjusted for
the lower levels.

At the second level, we find the user requirements. This are usability requirements that can be established
and tested by professionals like UX designers and developers. In this section we find all the details we need to
make a usable system: compatibility of the program with other people and systems, accessibility of the initiatives,
expectation management or learnability, and so on.

Finally, we find the systems requirements: these are usually less negotiable in the short term, because they
come from a long legacy and they require many resources to change. It’s still useful to discuss and find all of them
because they define the environment where we operate. The main pro is that they’re easily declarable and very
specific.

While doing this process, we will usually find that some of the clusters are not suitable – at least in the short
term – for incremented tourist fluxes or new initiatives: this is the first step to reduce the number of candidates.
As a general rule, they shouldn’t be more than 5.

3.4 Evaluate Point of Interests
This is the central part: we go area by area and see what are themost promoted points of Interest or where people
go often. In this phase, it’s also possible to interview local people and doing some scouting activity to gather data
from different type of sources.

This evaluationwill maintain the 7 base categories tomake easy comparisons with other scenarios. Like for the
data visualization analysis, we follow a simple outline here:

1. General description of the point of interest

2. Information about accessibility: opening hours, costs, logistics, presence of barriers, and so on

3. Information about events, initiatives and organizations that manage the point of interest

4. Information about recent trends that involve the point of interest

If repeated for every major point, the resulting table should be able to help understand why people are – or
should – visiting that place.

3.5 Evaluate TargetMarket
Once thenatural and cultural heritage of each candidate is clear, it’s possible tounderstandwhatkind of activities
and which kind of peoplemay be interested.

We know that the tourism sector is on the rise along with its destructive force [16], especially in Italy [17]. We
also notice that there is a underlying standardization of the urban space in the bigger cities [18].

There are several ways to identify a target market, but the easiest one is to start from the existing local tourism
and expand it by changing a characteristics at time. We can use a slightly edited version of the AnsoffMatrix:
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Figure 3.5: Sustainability Pyramid

As we can see, there are three main factors that constitute a sustainable development. The first one is econom-
ical stability because, without a constant cash flow, we cannot provide the services and products that should
create the development. We can think economic stability as an hygienic factor: we just need to reach a threshold
and then we can focus the efforts on the other types of sustainability.

Obliviously, this reasoning is only valid when dealing with public stakeholders and not with private businesses,
but there may be a sweet spot where both of them could find a compromise and a way to collaborate.

The second part – societal responsibility – involves checking for everything that may be unfair to some part
of the populations: obstacles for disabled people, bias against certain ethnicities, discrimination against a gender,
and so on. While the economic stability is relatively easy to compute and track, this kind of sustainability may be
muchmore difficult tomanage. There are several risks involving hiddenminorities or trade-off between costs and
usability, plus it’s difficult (and very subjective) to track.

The third part is environmental protection, but we must read it not from the natural point of view, but also
from the cultural. In fact, “environmental” in this setting means “everything that involves the environment were
we move”. So, this includes theatres, monuments, squares, and so on. This is where most of the cities that suffer
from overtourism fail: toomany people are difficult to manage and control, and the result is that several art pieces
are being destroyed right now.

This is the last filter stage: ideally, in this phase we should finish with no more than 3 potential candidates.

3.9 Final Output
The final output of the project is a complete package that includes: numerical dataset, several visualizations,
manual evaluations of the most important points and tourism fluxes, and a couple of practical proposal (tours
and stories) with a preliminary sustainability analysis done.
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This is a starting point.

With the project’s output, the stakeholders should decide which project/tours/narratives fund and promote (it
may be all 3 proposal, or maybe just 1). But, surely, during a discussion with so many inputs, we can expect the
generation of new point of views and ideas. That’s the breeding ground for change.
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4
Case Studies

4.1 Selection Criteria
Coming to the practical part of the project, we choose 3 possible scenarios: Venice, Barcelona and Amsterdam.
These cities were the ones that came up most often in the overtourism scientific literature and all of them have
many characteristics in common:

• They are coastal cities: so they suffer specifically from the cruise tourism

• They are European cities: this means that the dataset and the activities that can be performed respect
similar guidelines, especially regarding social welfare

• All of them have already put in place restrictions to the tourism. This means that they are already aware
and pro-active in battling it

• They are commercial and historical hubs, so they had a strong influence in the surrounding territory in
the past

Let’s start with the first one.

47







The model used is the Light Gradient Boosting Machine. This algorithm uses two novel techniques com-
pared to the classic Gradient Boosting Decision Trees: Gradient-based One-Side Sampling (GOSS) and Exclusive
Feature Bundling (EFB).

TheGOSS uses the variance gainV at a splitting feature j for threshold value d to split the data in left and right
child nodes.

Vj|O(d) =
1
nO

(∑

{xi∈O xij≤d} g
2
i

njl|O(d)
+

∑

{xi∈O xij>d} g
2
i

njr|O(d)

)

(4.1)

where:

• j is the splitting feature of the decision tree’s node

• O is the training dataset on a fixed node of the decision tree

• d is the splitting point

• nO is the number of instances from the training set I that belongs toO

• xi is the training set instance

• xij is the instance’s value for the splitting feature j

• gi is the negative gradient of the loss function

• njl|O is the number of instances that belongs toO and are lower than or equal threshold value d for feature
j

• njr|O is the number of instances that belongs toO and are higher than threshold value d for feature j

Then, it ranks the training instances according to their gradients and keep just the top-n observations. The
remaining observations will go to the next iteration where the variance will be computed again and the process
will be repeated until there are no more observations left. The key advantage of this method is that compute V on
smaller instance subsets, thus being much more faster compared to the traditional method.

EFB, on the other hand, uses a different assumption: that high-dimensional data is usually very sparse, thus
the feature can be “bundled” together without significant loss of accuracy while simultaneously improving speed
[22].

Regarding the feature importance plot, on the x-axis we can find the relative importance of the variable, while
on the y-axis we can find the name of the variable. It’s also clear the connection between Venice’s transport and
tourist: there are 4 transport-related features between the top-10 most important ones, with the value inside the
cell analyzed being the most important one.

We can also understand the importance of the nature (2 features) and entertainment (2 features). Finally, we
see a strong correlation with accessibility but, given the nature of the feature, it’s more probable that fluxes of
tourism cause accessibility.
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Destination Travel Time

Chioggia 140 min
San Donà di Piave 46 min

Mirano 39 min
Cavarzere 97 min

Abano Terme 43 min
Pozzonovo ND

Montebelluna 89 min
Conigliano 50 min

Table 4.1: Travel Time from Venice, using Public Transport, for each Destination

4.2.3 Evaluation
In this step, we are going to evaluate each of themain candidates from the step before. The evaluation compre-
hends: a brief description of the city, the points of interest list, and a couple of possible tourism expansions using
the AnsoffMatrix.

Candidate #1: San Donà del Piave

Looking at the first alternative location, we can first look at the most common portals to gather the most valu-
able point of interests:

• The city’s touristic website

• TripAdvisor

• Google Maps

San Donà del Piave has about 40,000 inhabitants and it’s widely recognize as one of the most important
cities of Basso Piave: the eastern part of the Metropolitan Area of Venice that takes its name from the local river.
Frequently, it’s used as point of connection between Venice and other local destinations like Jesolo and Eraclea,
famous for their seaside resorts, thanks to the railway and highway network.

San Donà is an ideal place for a day-trip with wide streets and spacious squares. Also, there are several natural-
istic points of interest like the river park, many parks, and sport/leisure-dedicated buildings.

Note: Most of the descriptions in the tables of all case studies are directly took from different sources, which
are generally difficult to verify – especially in scientific literature. This is due the fact that many of these attrac-
tions are not actively promoted by the public administration responsible.
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PoI Description

Fluvial Park Adestination throughout the year for citizens, who reach itwith extreme ease being a few
hundred meters from the center, as well as for tourists and river fishing enthusiasts, over
the years it has become a naturalistic island of great beauty. The environment presents
glimpses of considerable charm, beautiful clearings and a wooded heritage of particular
value [23].

Land Reclama-
tionMuseum

Displays objects, pictures and scale models, organized according to chronological and
typological criteria, which present the great reclamation works carried out in the area of
San Donà from Antiquity till nowadays. The main feature of this museum is its close
relation with the land (ecomuseum), as it is focused on the identity of the place, largely
based on local participation and aims at enhancing the welfare and development of local
communities[24].

Villa Ancillotto The history ofVillaAncilotto-Marcato takes us back to the 17th centurywhen the noble
Sandi asked for a mapping of his properties. A series of buildings appear on that map,
including the Hosteria della Crosetta. This at the time was a well-known hotel-pension
that stood on the intersection of four roads, near the bridge built to cross a branch of the
Brentella canal, and was equipped with both an oven for cooking bread independently
and a shop for the sale of meat [25].

Park of Sculp-
ture inArchitec-
ture

The Park of Sculpture in Architecture is in the city of SanDonà di Piave, internationally
known thanks to scholars and lovers of art and architecture. Since 1991, it has housed
sculptures by internationally renowned contemporary artists and architects, exhibited
in a real and unique open-air museum which can be visited at any time of day or night
[26].

Duomo of
Blessed Virgin
Mary

The first church of San Donà di Piave of which memory is preserved dates back to the
last years of the fifteenth century, but wars and floods have erased its traces. Between
1838 and 1841 a new church was built that too almost completely got destroyed during
the First WorldWar. The reconstruction that enshrines its current image takes place on
a project by Professor Giuseppe Torres of Venice between 1919 and 1923.

Vittoria Bridge The bridge has undergone two reconstructions due to the conflicts of the First and Sec-
ond World War. The Ponte della Vittoria becomes the protagonist every 7 August: it
is in fact here that the mayors of Musile and San Donà meet to renew the ”friendship
pact”, on the day of San Donato. According to tradition, the whole territory that now
corresponds to the two municipalities was a single village, which bore the name of San
Donato because it developed near the chapel dedicated to the saint (now inMusile). Fol-
lowing a flood, the Piave changed its course and divided the country into two.

Table 4.2: San Donà del Piave’s main Points of Interest
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PoI Description

Villa Belvedere
Park

Built by the Bollani family in the sixteenth century, it is one of the oldest manor houses,
located in this place because it was initially built as a farm thatmanaged somewhirlpools
located along the various waterways in the area, such as the Muson.

Duomo di Mi-
rano

TheCathedral is dedicated to SanMichele Arcangelo. The current aspect is the result of
a late seventeenth-century renovation, mentioned in a plaque placed inside. Externally it
has an essential style, while inside it is richly decorated with elegant pilasters and stuccos
in imitation of the festoons that join the capitals together. The recent restoration, which
took place in 2022, gives the opportunity to admire each of its decorations with renewed
splendor.

Il Castelletto Vast complex with four rooms (two, intentionally, left open to the sky) next to which
stands the five-storey octagonal tower on the remains of the base, the fake ruin, where a
pointed arched window opens. The underground structures are characterized by barrel
or cross vaults that divide the architectural complex into several parts. The artifice of
this underground complex was originally made even more wonderful by stalactites and
stalagmites, which today are no longer preserved but which remain in memories and
which are believed to be true.

Villa Gius-
tinian –
Morosini Park

With aneo-Palladian imprint, this villa, from thepoint of view architectural, it is perhaps
the most beautiful of the municipal villas of Mirano and belongs to a complex that orig-
inally provided for two Barchesse to the north, of which today it retains only one, used
as the seat of cultural events. The complex is surrounded by a large English park, with a
lawn area surrounded by plants on three sides and shrubs on the side of Viale Mariutto,
for an area of approximately 3,5 hectares.

Villa Tiepolo It is located about one kilometer from the center of Mirano, and is a typical example of
a Venetian villa. Very well known are the fresco decorations of the rooms on the ground
floor, the stair front and the hall on the main floor which, following the purchase by a
French collector, were torn up in 1906 and destined to expatriate to France. Thanks to
the intervention of theMunicipality of Venice, theywere recovered at the border and are
now located in Ca ’Rezzonico.

Church of the
Nativity of
Mary

Of fifteenth-century origin, it was completely transformed in the eighteenth century.
TheChurchhas anorientation fromeast towest, with aplan irregular. The construction
of two large chapels created a sort of transept, thus transforming the basilica plan into
a Latin cross. The range of colors, the various shades of gold, the iconographic choices
and the figurative composition recall the paintings of the Tiepolo.

Table 4.3: Mirano’s main Points of Interest
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Figure 4.12: Mirano’s Castelletto

Service Development –Also, many of the mansions have parks and large spaces, so they are very good to host
events for families and young people. Based on the type of event, it’s possible to apply a sort of “auto-selection”
of the target.

Candidate #3: Conegliano

Conegliano is a small city, just a little more than 36 km2, of about 35,000 inhabitants. The territory expands
between theUNESCOWorld Heritage Sites of “Le Colline del Prosecco” and the Venetian plains. The historic
centre is on an hillside and in the last years the city expanded towards the plains. It’s a point of connection between
the province of Treviso and Belluno, thanks to the highway.

Conegliano is a lovely little town. It’s not unknown to tourists but it has the ’misfortune’ to be close tomany
other attractive and more significant towns, meaning that while tourists teem around Venice, and some explore
Treviso, Conegliano maintains a mellow and peaceful atmosphere.
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PoI Description

Prosecco Hills TheHills of the Prosecco ofConegliano andValdobbiadeneUnescoHeritage: on 7 July
2019 theUNESCOAssembly recognizes theWorldHeritage ”TheHills of the Prosecco
of Conegliano and Valdobbiadene” and inscribes them in the list of cultural landscapes
to be protected. This area is characterized by a particular geomorphological conforma-
tion, called hogback, consisting of a series of spiky and steep reliefs extended in an east-
west direction and interspersed with small valleys parallel to each other. In this difficult
environment, man has been able to adapt over the centuries, shaping steep slopes and
perfecting his agricultural technique.

Conegliano’s
Castle

The structure, which houses theCityMuseum, is the result of a series of renovations and
reconstructions. Of the original Scaligera foundation, the deep splayed loopholes remain
at the bottom. The castle was partly rebuilt after the collapse of 1491, and was raised to
its present height in 1847-55 with the antistorico crowning of Ghibelline battlements.

Duomo and
the Hall of the
Beaten

In the large district ‘Contradal Grande’ there is the city Cathedral, whose construction
was commenced by the Battuti family in 1345. It constitutes the religious and artistic
heart of the city. The interior of the Sala dei Battuti, with its rectangular layout, has a
beautiful wooden ceiling and a cycle of frescoes made for the most part by Francesco da
Milano.

Brolo The ”brolo” was the botanical garden of the Convent of San Francesco. The Brolo of
the Convent of San Francesco is located on the hill behind the ancient convent, built by
the Franciscan friars at the beginning of the fifteenth century. It is bordered by Calle
Madonna della Neve and a stretch of the ruins from the fourteenth-century walls of
Conegliano.

Jewish Ceme-
tery

The Jewish cemetery, built in 1545 on the hill known as the ”Cabalan”, is one of the
most evocative and panoramic places in the city. It stands as a precious testimony of
the presence of the integrated Jewish community and it still retains much of its dignity
and assorted beauty. There are about 130 tombstones, most of them facing east, in the
direction of Jerusalem.

Church of the
Madonna
della Neve

In the middle of the Calle della Madonna della Neve is the homonymous oratory, for
which the firstwritten account of historical informationdates back to 1544 and inwhich
it appears as a branch of the parish church of San Leonardo in Castello. This church is
located close to the Carrarese walls, at a gate-tower, which originally allowed access from
the village to the last stretch of the ancient road, which led to the fortress, known as
“Porta della Castagnera”.

Table 4.4: Conegliano’s main Points of Interest

62



Visitors can potter around the small centre, climb to the castle, and sit enjoying local Prosecco and food spe-
cialities, like Treviso radicchio, in a relaxed and uncrowded environment.

Diversification – Conegliano is undoubtedly a place rich in historical and religious aura. With its numerous
churches and sacredmonuments, it’s the ideal location for spiritual people. A short itinerary passing between the
Brolo, the Church of theMadonna della Neve and the Jewish Cementery would be more that an experience for a
one-day trip outside the overcrowded Venice.

Figure 4.13: Conegliano’s Prosecco Hills

MarketDevelopment –But, the city has to offermuchmore: with its hills and local cuisine it canbe a fantastic
experience for wine and food enthusiast. It’s the perfect place to lay back and relax a bit, looking at the typical
Venetian/Italian landscape that surround the city.

4.2.4 Proposal Development

We will now proceed to the actual proposal development. In this step, we will create a brief tour for each candi-
date and we will search for folklore elements that may enrich the tourists’ visit.

San Donà del Piave - Itineraries and Stories
We start the tour by taking the train at 9:05 AM fromVenice Santa Lucia and going right to the centre of the city
at 9:55 AM. Immediately outside the station, we can observe the main street of San Donà, via Noventa, that will
take us to the first stop of the tour: Villa Ancillotto. We can easily take one hour to appreciate the mansion and
the surrounding park, then we can walk for about 20 minutes and visit the second park of the city: the Park of
Sculpture in Architecture. Again, the advice is to just immerse themselves in the out-worldly experience and let
the time pass.

63



When ready, we can go to the central part of the city for a quick launch with local products (the specialty is
river fish) and start the second part of the tour by visiting the Duomo for a quick coffee in the main square of the
town.

The next stop will be something very peculiar: the Land ReclamationMuseum. Finally, we complete the tour
by observing first-hand the effect of the nature on the landscape by visiting the beautiful Fluvial Park and the
adjacent Vittoria Bridge, then we can return to the station to take the train for Venice Santa Lucia of the 7:43 PM
just in time for a dinner in “La Serenissima”.

When walking alongside the Piave, we suggest the traveler to be careful of the river bed: in these lands hydro-
mancy was practiced. For starting it, just 3 stones were required: one round, one squared, and one triangular.
The stones were thrown in the water in the same sequence and, based on the water circles formed around the
stone, the belief say that it was possible to predict the future.

These rituals were often practiced by the “zobie” – the Venetian term for “witches” – that has the same etymo-
logical root of Thursday. Based on the legends, these witches met in secret to perform the “sabba” where magical
practices and enchantments were cast around a bonfire[28].

Mirano - Itineraries
We start the tour by taking the bus at 9:04 AM from Venice Santa Lucia and slightly outside the main part of the
city at 9:59 AM. After a 10 minutes walk we meet the first stop of the tour: the Church of the Nativity of Mary.
The architecture per se is not huge, it’s possible to fully view the religious landmark in about 30 minutes. After
another 10 minutes walk, we meet the first mansion of the tour: Villa Tiepolo, to visit it the suggested time is
around 30-60 minutes.

Compared to SanDonà del Piave, this tour can be completed in about half a day, so it may be used in different
situation compared to the first one. Plus, it’s easily extendibile by visiting the many parks present in a 30 minute
walk in the Orgnano/Macello area.

We continue the second part of the tour by visiting the Villa Belvedere Park that includes also the Castelletto
of Mirano and the mansion Villa Giustinian Morosini. A couple of hours for all these point of interest and to
fully appreciate the environment is a must here.

Finally, we have time for a quick view of themain square – theDuomo ofMirano – before taking the bus from
the opposite part of the city and be again in Venice Santa Lucia before 3 PM.

Conegliano - Itineraries
Likewith SanDonà del Piave, we take the train at 9:01AM to reach the centre of the city just before 10AM.After
a 10 minute walk we arrive at the first stop: the Duomo with the Hall of the Beaten. After an one-hour visit, we
canwalk 200meters and find the second stop of the tour the Brolo inside theConvento of San Francesco. This is a
smart step because from there we can directly reacy the Church ofMadonna della Neve and Conegliano’s Castle.

To finish this first part will take about a couple of hours, so the advice is to exploit the opportunity to visit
Villa Gera and its outstanding view of the city before going for a quick bite in the city centre.

The second part of the tour will be a gradual “escape” from the city: visiting an extremely powerful memorial
– the Jewish Cemetery – may give rise to mixed emotions, but they will be tuned in by the visit to the Prosecco
Hills in a environment were you can find unique scents, views, and tastes.
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To reach the ProseccoHills it’s strongly recommended to book a public transport before coming toConegliano.
Thedistance is about 30 chilometers, covered in around40-45minutes. If the timing is correct, and you start going
by 3:30 PM, you should have the chance to taste a superb appetizer together with the UNESCO Prosecco. Once
the tasting experience ends, you can visit many local structures that are used to make Prosecco but, overall, you
should start returning by 7PM so you can reach Venice Santa Lucia by 8:30 PM.

In these territories you will have the opportunity to appreciate the born of the Prosecco DOCG with the
first Italian Enological School founded in Conegliano byAntonio Carpenè; a Mazzinian, participated in some
important battles of the Risorgimento. It was a positivist and progressive scientist, he had contacts with Robert
Koch and Louis Pasteur. The latter wrote to him inviting him to deepen the important research on the effects of
sulphurous acid on the ferments of wine and beer.

4.2.5 Sustainability
Finally, we can evaluate the three alternatives based on the sustainability criteria:

• Environmental Protection: All of the tours and stories used public transports and empowered naturalis-
tic landscapes. But the same places will still suffer fromovertourism, like every other city, so it’s imperative
to assess before the promotional activities the tourist pressure that each alternative locality can bear.
A couple of cities, like Mirano and San Donà del Piave, are extremely green and pro-bike environments,
so they may also provide an additional push to the “green side” of the tourists.

• SocietalResponsibility:Mostof these territorieswouldbenefit froman increase tourismflux, andVenice
would be somewhat relieved of a portion of the pressure.
It’s important to remember that many steps of these tours may not be easily accessible to everyone given
cost barriers (ProseccoHills) or physical barriers (like climbs, steps, or similar). This was in part accounted
for: all the physical accessibility barriers provided a negative score to the AI.

• Economic Stability: The economic result of the promotional activities should be almost surely positive,
if we consider the double-faced social impact generated by moving tourist to the rural part of the region.
It’s also true that many of the tourist went to Venice specifically to appreciate its attractions, but more
than 20% of the people visited another major city in the end. So this means that some people are willing
to travel additional time to see more interesting points. It makes sense, from a marketing point of view,
to exploit the cultural sensibility of the majority of the tourist: most of the are highly educated (around
80%) so it may seems logical to them.
Finally, all the tours don’t require additional capital expenses from a logistical point of view because they
use in-place public transports, although they may benefit from additional means.

In theory, the output of each of these phases should be discussed with one or more stakeholders to assess it
from a qualitative point of view. After this step, there should be a series of practical brainstorming and decision-
making sessions were new promotional ideas are created and validated.

The interactive maps for the case study are available at the links:
https://pinea.app.carto.com/map/810354db-9994-4bbf-905a-70da8d32a010 and
https://pinea.app.carto.com/map/fee78425-981f-4226-8011-6523803b70f0
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Curiously, transport in the south-west area is slower than expected – especially for the rural ones – and it has
been shown very difficult to do more than 60km/h.

4.3.3 Evaluation

Like in the previous case study, we are going to evaluate themain candidates: Gouda, Amersfoot, andHeemskerk.
We expect to understand more the peculiar culture of each of these cities and to exploit it for tourism purposes.

Candidate #1: Gouda

Gouda is amedium-sized town of about 75,000 inhabitants. It’s located in South Holland and it’s just 18 km2,
about half the size of Conegliano. It’s notoriously famous for theGouda cheese, produced in the plains around
the city and sold in the historic market. The economy is mainly based on leisure and retail, while the offices are
generally located on the outskirts.

The city has seen a tremendous growth after the WorldWar II: it nearly tripled in size during the aftermath.

TheGoudaCheese &CraftMarket attract 60,000 tourists each year [37]. The ratio between the residents and
the tourist is still under 1, so this means that there is still a lot of space before going into overtourism.

Gouda iswell connected to themajor cities – TheHague, Rotterdam, Utrecht, Amsterdams, andAlphen aan
den Rijn/Leiden – thanks to its tow railway stations: Gouda and Gouda Goverwelle. It also lies alongside two
highways: the A12 and the A20.

PoI Description

Old City Hall and Mar-
ket Square

The city hall (Stadhuis) in Gouda is the oldest gothic City Hall in the Nether-
lands and was built in 1450. It is located at the main square of the city, the
Markt, and is one of the best knownmonuments of Gouda. TheMarket host
the Gouda Cheese & Craft Market every Thursday from 10:00 to 13:00.

TheWaag De Goudse Waag is a historic building dating from 1668 which houses a mu-
seum that can tell you all about the history of De GoudseWaag and the prod-
ucts that were weighed and traded here. We also offer various options for wel-
coming small and large groups in conjunction with a visit to the museum. A
museum shop with delicious real Dutch cheeses and a variety of delightful
traditional Dutch souvenirs can be found on the ground floor of De Goudse
Waag [38].

The Sinking Street Along the Turfmarkt, there is a sinking street: annually the soil in Gouda
drops by three millimetres and the canal is reaching the side of the canal.
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PoI Description

Saint John’s Church Houses a traditional carillon of 50 bells. The carillon was installed in 1676,
with 37 bells cast byHemony (Netherlands) – 16 bells remain from this origi-
nalwork. In 1966, theRoyal Eijsbouts Bell Foundry enlarged the carillonwith
33 bells, bringing the total to 50 bells. The Eijsbouts bells were given names of
people relating to the history of the carillon; the smallest bell, however, is the
name of a ”Ros Beyaard” – the name of a famous horse in Dutch literature,
and a synonym of ’carillon’ [39].

Verzetsmuseum Permanent exhibit of the museum recreates the atmosphere of the streets of
Amsterdam during the German occupation of the WWII. Big photographs,
old posters, objects, films and sounds from that horrible time, help to recreate
the scene. This is an exhibition about the everyday life during that time, but
also about exceptional historical events, resistance of the population against
the Nazis and heroism [40].

Waaier Locks Lock complex from 1856 with a lock and a discharge lock in the Hollandsche
IJssel, between the river and the canalised part. The lock is special because it
was the first time a fan lock was used in a waterway. The manually operated
fan doors in theWaaiersluis near Gouda are still in operation and are also used
a few times.

Goudse Schouwburg The Goudse Schouwburg is a theater in the Dutch city of Gouda . The cur-
rent theater on the Boelekade from 1992was designed byAGSArchitects and
Planners, J. Paré fromHeerlen. In 1994 the theater received the Architecture
Award from the city of Gouda, a public award. In 2016 and 2017 it won the
election of “The most hospitable theater in the Netherlands”.

Van Bergen IJzendoorn-
park

It was donated by theMayor ofGouda –Albertus Adrianus van Bergen IJzen-
doorn – to the city. In 1897 Hendrik Copijn drew up a plan for the park in
the English landscape style: characteristic of this style are the winding paths,
ponds and bat bridges. At the entrance of the park on the station side, two pil-
lars were placed with the lions on them, originating from the Kleiwegspoort,
which was demolished in 1843.

Natuurspeeltuin A park-like nature playground in Gouda. This playground with height differ-
ences, nice hiding places, space to build huts, a climbing wall, cable car, slides
and tree houses. A fantastic place for children from 2 to about 12 years old
and their parents. Enjoy playing, moving and enjoying nature.

Table 4.6: Gouda’s main Points of Interest
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Market Development –Gouda benefits from a strong tourist flux coming to visit the cheese attractions but,
as we’ve seen, there are many different point of interest throughout the city starting from the sinking street and
going all the way through aWorldWar II museum.

Figure 4.24: Gouda’s Sinking Street

Diversification – Looking at the naturalistic point of view, Gouda seems perfect for a fun, family-sized, day-
trip. Starting from the Van Bergen park and then going to one of the biggest “natural” playground: the Natuur-
speeltuin. So, maybe, it’s possible to promote these attractions to the non-cheese enthusiasts.

Candidate #2: Amersfoot

Amersfoort is one of Holland’s main transport hubs. It’s a railway junction with its three stations: Amersfoort
Centraal, Schothorst, and Vathorst. The city hosted the pentathlon events of 1928 Summer Olympics. Like
Gouda, the town is served by two highways: the A1 and the A28.

The city is fifth in the country by population: it counts about 150,000 inhabitants in just 63 km2. It was
founded by hunter gatherers during the Mesolitic period: to this day some traces are still found by the archaeolo-
gists. During the Middle Ages, it was an important textile centre, counting many breweries.

The historic centre of the city, exhibitingmainlymedieval artifacts, can offermany entertaining visits and views.
There is also a forest accessible from both west and south. The town celebrated its 750th anniversary in 2009.

Bonus fact: Amersfoort is the greenest city in theNetherlands and also hosts one of the tallestmedieval church
towers (the Onze-Lieve-Vrouwentoren).
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PoI Description

Onze Lieve Vrouwetoren With its 98-meter height, the ’Onze Lieve Vrouwetoren’ is the second highest
tower in theNetherlands. There are regular tours during the summermonths
where you can discover everything about the history and legends surrounding
the tower. You can climb the 364 steps on a guided tour, from July to mid-
September. The climb on the former cathedral spire will reward you with an
amazing view.

Koppelpoort Probably the best preserved city gate in theNetherlands. It is the northern city
gate of the secondwall and a dualwater and land entrance to the city, built over
the river Eem, which begins under the gate.

Sk8Park The Sk8Park Vathorst in Amersfoort is the largest skate park in Europe. You
can try inline skating, skate boarding and ride a BMX bike.

Park Randenbroek The park has a wide diversity of trees, plants and animals, including a colony
of herons.

Mondriaanhuis Situated in the house of birth of the famous artist Piet Mondriaan, this mu-
seum is completely dedicated to his work and includes a reconstruction of his
1920s Paris studio. The museum has English descriptions of objects and arte-
facts, Englishbrochures andguided tours inEnglish. Pleasemake a reservation
for a tour in English at least four days in advance.

Latin American Art Mu-
seum of Amersfoort

The first museum in the Netherlands dedicated to Spanish, Mexican,
Caribbean,Central andSouthAmerican contemporary art. English andSpan-
ish descriptions of objects and artefacts are present. Guided tours in English
and Spanish possible. For a guided tour in English or Spanish for groups con-
sisting of more than ten people please make a reservation.

Living History Actors re-enact professions and people from the rich history of Amersfoort,
letting you experience times gone by. You can see re-enactment on Burger-
weeshuis (a former orphanage), Mannenzaal (a nursing home), and in the city
centre on Sunday.

Table 4.7: Amersfoort’s main Points of Interest

Market Penetration – Sport is one of the major tourist enhancer. It’s main perk is that, usually, it’s not sea-
sonal like the majority of other tourism types. So, by developing more this market, Amersfoort can become the
reference for skateboarding competitions and events. This would require building additional structures and ser-
vices but, generally, the benefits outweigh the cons, especially in the long term.
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Figure 4.25: Amersfoort’s Koopelpoort

Diversification –Amersfoort is extremelywell connected and, likemost ofHolland, ismainly flat. This opens
the space to easily transfer tourist from Amsterdam and other neighboring cities, like Utrecht. Many of the PoI
are of artistic/historical interest (Onze Lieve Vrouwetoren and Koppelpoort) so it may be interesting to develop
an half-day trip for this location. For this reason, this location may be ideal for visitors that want to gain a more
comprehensive point of view about the Dutch culture without sacrificing too much time.

Candidate #3: Heemskerk

Heemskerk is a small town in the Kennemerland region in North Holland, Netherlands. Heemskerk does not
rate high as a tourist destination, but it’s definitely worth visiting. Especially the coastal dune area is extremely
well-equipped and not very well known compared to other areas along the Dutch coast. Heemskerk was also the
birthplace of 16th century painterMaerten vanHeemskerck (1498-1574), one of themost importantRenaissance
painters in the Netherlands.

The traces of the city’s name are dated around the 11th century. During the last part of the Middle Ages,
it’s main function was a ceremonial one: Heemskerk was, in fact, the site where the counts of Holland were
inaugurated. To celebrate the occurrence, six castles were built as a defensive measure against the West-Frisians.

PoI Description

Lunettenlinie This defence line, running fromWijk aanZee toHeemskerkwas built in 1799.
TheNetherlands at the timewere under French rule, and a combined English-
Russian force trying to invade the BatavianRepublic, was beaten off near Cas-
tricum. It was then decided to build a series of small fortifications known as
lunettes to keep future invaders away. The defence line, however, was never
put to use, but a number of the lunettes are still preserved. Finding them,
however, needs a little bit of internet searching.
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PoI Description

Slot Assumburg The castle originally dates from the 13th century and was rebuilt in 1546.
Since 1933 it is in use as a youth hostel. The castle itself is not open to visi-
tors, but the beautiful French classicist gardens are worth a little detour.

Noordhollands Duinreser-
vaat

The coastal dune area west of Heemskerk is managed by the Provincial Water-
works of NorthHolland (PWN). It is a beautiful area for walking and cycling
which stretches all the way fromWijk aan Zee to Schoorl.

Tuinen en Duinen route A 9.6 km walking route will lead you through the most attractive parts of
Heemskerk. Especially worthwhile in Spring, when the flower fields are in
bloom.

ChâteauMarquette The enchantingMarquette hotel inHeemskerk is situated on a sprawling 13th
century estate. Surrounded by lush greenery, the hotel’s stunning structure
dates back to 1225, and includes a castle that houses a restaurant and events
facilities.

Dorpskerk This tower was built in the 13th century from so-called monasteries (large
stones). The substructure of the tower belongs to the Romanesque architec-
tural style. The superstructure belongs to the Flemish art Gothic. The spire,
built entirely of stone, is a rarity in the Netherlands. In 1585 the spire col-
lapsed due to a lightning strike. In 1628 the tower was rebuilt with a different
type of stone, which can still be seen.

StrandWijk aan Zee The beach, 4km wide, has received 11 times the international Blue Flag envi-
ronmental award that guarantees excellent quality bathing water and a well-
kept beach. The beach provides several family-friendly activities like surfing,
paraskiing and kite flying.

Table 4.8: Heemskerk’s main Points of Interest

ProductDevelopment–Heemskerk seemsvery “vertical” on two types of tourism: sport and artistic/historical.
But it may benefit from other types of attraction, especially regarding the food&beverage section. Being between
the sea and and a very rich culinary tradition from the rest of Netherlands it may be disappoint for a visitor to dis-
cover that there is nothing special or traditional from this point of view.

MarketPenetration–Giving the abundanceofnatural attractions likebeautifulwalks andbeaches,Heemskerk
may complement very well a summer/spring trip to Amsterdam. The day-trip can be used to break from the big
city and explore a variety of sports: both outdoor and aquatic. One of the best selling points is that most of the
attraction are suitable for families, so larger groups can be “moved” from Amsterdam to Heemskerk.
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Figure 4.26: Heemskerk’s Slot Assumburg

4.3.4 Proposal Development
Like with the previous case study, we will create a brief tour and we will find out if there are interesting folkloric
elements. We will refrain from developing the entire storytelling process due to space, time, and skill constraints.

Gouda - Itineraries and Stories
Starting from the Amsterdam Central Station, we take the train at 9:19 to arrive by 10:10 directly in the hearth
of Gouda. From there, we can immediately admire the mayor’s park: the Van Bergen IJzendoornkpark. Having
seen the 4-5 point of interest present (different statues and architectures) we can appreciate the “Sinking Street”
on the district Turfmarkt. Around 12:00 we should be ready to visit centre with many of the most iconic city’s
attractions: the TownHall, theCheeseMarket, the Saint JohnChurch and theGoudseWaag complex. Of course,
in this occasion we can taste the different culinary specialties that Gouda has to offer.

After a not-so-light lunch, by 17:00we are ready for a culturalmoment in theWorldWar II resistancemuseum:
the Vierzetsmuseum. With a brief walk, about 20-30 minutes, we can enjoy a couple of extremely peculiar views:
the Water Locks and the natural playground Het Eiland. If we are on time we can do so with a spectacular view
created by the sunset.

While returning to the station – another 20 minute walk – we can visit the last attraction: the Schouwburg-
plein, the most important theater of the city. Finally, at 19:09 we take the train and we are back to Amsterdam
just 5 minutes after 20.

Folklore is a central part to Gouda: we have several stories talking about the famous cheese’s origin, but
there is also a small locality just outside town – Oudewater – well known to be the ”city of witches” with the
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Heksenwaag: the house of the witches’ weight.
Centuries ago, it was believed that a woman to be a witch and use a broom had to be very light, practically

weightless; so in order to be acquitted of the charge of witchcraft, it was necessary to prove that her weight corre-
sponded to the proportions of his own body. In the past there were many innocent people accused of witchcraft
throughout Europe, some of these (at least, those who could afford the trip) went to countries like Oudewater to
avoid being burned at the stake [41].

Amersfoort - Itineraries
We take the train at 9:00 from the Central Station and by 9:34 we’re arrived at Amersfoort. Starting from the cen-
tral train station, we take a pass a couple of streetswith terraced houses to end in a beautiful park called “Speeltuin
Juliana van Stolbergpark” that contains a small skatepark, the city’s sport. In fiveminutes from there, we are at the
Latin American Art Museum: the first Museum in the Netherlands dedicated to Spanish, Mexican, Caribbean,
Central and South American Contemporary Art.

After a couple of hours, we can take another brief walk to one of the biggest park in Amersfoort – Speeltuin
Park Randenbroek – where we can appreciate, especially in spring, the wonderful even venue “Huize Randen-
broek”. Just in time for lunch, we can reach the centre in about 20 minutes by foot.

Here, we will find all the major attractions: the Mondriaan House, the Onze-Lieve-Vrouwetoren, and the
historical centre with his living history spectacles. We can finish our visit, by 5:00 while returning to the station.
In fact, on our way back we will find the best preserved gate in Holland: the Koppelpoort.

While having time for a small break to taste the culinary specialities, we can take the train at 18:31 and be back
to Amsterdam at 19:19.

Heemskerk - Itineraries and Stories
As always, we start at AmsterdamCentral Station by taking the 9:13 train and arriving by 9:53 atHeemskerkmain
station.

For this tour, we will need a bike and some training: the path is around 22 kilometers long – spread over the
entire day – and it doesn’t have any particular climb or descent. Holland is a bike-friendly country, so it’s safe for
children too.

Starting from the bus stop, we pick our bikes and go directly to the ChateauMarquette event venue to appre-
ciate both the building and the surrounding park. After a 10-minute run on the outskirt of the city, we arrive at
the coastal dune area with all the characteristic flora and fauna. By 11:00, we should be ready for the longest run
of the day: about half an hour in a typical natural Dutch pathway. At the end, we will find the well-known beach
StrandWijk aan Zee that provide a wealth of familiy-friendly activities like paraskiing and kite flying.

After lunch, we’re ready to come back with another 30 minute ride along an incredible wee-preserved defense
line called “Lunettenlinie”. Following the line, we will find ourselves inside the central part of the city, just few
moments away from the Dorpskerk: one of the most iconic building.

We finish the tour bymaking a slight deviation toward the main attraction: the castle Slot Assumburg with its
surrounding French-curated gardens. By 18:00 we should be ready to take the bus back to the capital or we can
extend our stay and visit the Animal Farm too.

Looking at the folklore, Heemskerk found its identity in the founder Maarten van Heemskerck. A Dutch
portrait and religious painter, who spent most of his career in Haarlem. He was a pupil of Jan van Scorel, and
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adopted his teacher’s Italian-influenced style. In Heemskerk, there is a statue dedicated to him.
At his death, he left money and land in trust to the orphanage of Haarlem, with interest to be paid yearly to

any couple who should be willing to perform the marriage ceremony on the slab of his tomb in the cathedral of
Haarlem. It was a superstition in Catholic Holland that a marriage so celebrated would secure the peace of the
dead within the tomb.

4.3.5 Sustainability
As the final step, we evaluate the three alternatives based on different kinds of sustainability:

• Environmental Protection: All of the tours and stories used public transports and empowered natural-
istic landscapes, some of them – like the Heemskerk one – directly integrated sport activities like biking
and paragliding.
Given its different nature, surely the Heemskerk tour can be seen as the most dangerous from the envi-
ronmental point of view: it comprehends different fragile habitats like the dunes and the beach. On the
opposite side, Gouda and Ameersfoot don’t promote tourism near extremely fragile habitats, but just
common trails and parks.

• Societal Responsibility: Estimating the social impact is difficult in this case because they are three very
different cities: Gouda is already a domestic tourist point with a rich folklore, Heemskert has a very strong
balance between nature and architecture, while Heemskerk can provide for a different – more natural –
kind of experience while still retaining the Dutch culture.
In most of the tour, the historical and artistic value has been empowered and integrated between “green”
moments and tasting moments to provide a 360° view on the cultural richness of the localities so many
different stakeholders should benefit from the new visitors.

• Economic Stability: Given the growing tourism trend on Amsterdam, certainly it should be possible to
move some of the visitors to external cities, especially considering the efficiency of the transport network.
Tourism could also be considered a development vector for regions that still need some reinforcements
in one or more layers: for example transport in the northern part of the country. Finally, Holland is well
known for its capacity to build smart systems and environments, so it shouldn’t be a problem for the
government to properly use these new resources to raise the wellness of rural areas.

Given these premises, probably the two most interesting proposals would beGouda andHeemskerk. While
Gouda is already a known touristic destination at the national levels, it may be elevated to the international level
with a stronger public promotion and a stronger identity that delve deep into his folklore.

Similarly, Heemskerk can offer to the visitor very different experiences all in one package: from beach to histor-
ical buildings, from nature to sport activities. Given its abundance of historical figures, the city could have a lot to
offer to culture-enthusiasts with live re-enactments like in Gouda. All these changes are fairly inexpensive and
can help solving both the overtourism and the rural development problem at once, so they are definitely worth
exploring with more stakeholders.

The interactive maps for the case study are available at the links:
https://pinea.app.carto.com/map/9fb4da65-3501-4190-99f0-a43982148ab0 and
https://pinea.app.carto.com/map/82a59fe0-1fb1-47cb-9bf0-6cd3f3a459a2
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The pipeline chose – again – the Extra Tree model as the best one based on its performance onMSE andR2,
but we can see that a close second is the Gradient Boosting Regressor where theRMSLE is lower and the speed is
much higher compared to the best model.

Like other boosting methods, gradient boosting combines weak ”learners” into a single strong learner in an it-
erative fashion. The math behind Gradient Boosting is slightly more complex compared to other models: this is
because it’s designed to receive any kind of loss function as long is differentiable: this allows the algorithm to be
extremely flexible. For example, LightGBM is a particular implementation of this system [43].

The prediction function is slightly more complex compare to the Extra Trees [44]:

yjm = argmin
y

∑

xi∈Rjm

L(yi, Fm−1(xi) + γ) for j = 1, ..., Jm (4.3)

where:

• yjm is prediction that minimize the loss for the node j on the treem

• xi is the i-th feature of the observation x

• Rjm is the residual set for the node j on the treem

• L is the loss function

• Fm−1 is the predicted value based on the trees the model already has

• γ is the value to minimize over, the prediction

• m is them-th tree, comprised between 1 andM

• M is the number of trees that we want to create

Gradient boosting has a couple of assumptions under its belt:

• The phenomenon, object of the study, is describable by a tree model

• Several weak tree models perform better than a single, hyper-optimized, one

• We can procedurally built new tree models on the top of the first one

The final results are fairly close, even tough they posses a lower degree of variance, compared to the actual
tourismmap.

We can see, as always, the black group at the centre of the map, but we can also spot several smaller and greyer
groups around themap. First of all, there is a small group, with a very black cell, in the south-west side of themap:
it’s Vilanova i la Geltrù.

Then, there is a slightly bigger, and greyer group corresponding to Matarò and a belt of interesting cities in the
inner part of Barcelona: Ripollet, Sant Cugat del Vallès, la Llagosta, andMollet del Vallès.
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As always, the travel time is estimated starting from a comfortable reaching point in the city. In the case of
Barcelona, it was the Sants Train Station. Each simulations involved starting the travel at 9:00 and the threshold
should be 60 minutes maximum.

We can see the importance of the transport network in the Igualada travel time: even tough it’s not much
further as the crow flies compared to Villafrance del Penedès, it requires more than double the time to reach it
(60 minutes vs 123 minutes). As we’ve discussed in the visualizations before, the Barcelona transport network is
strong only in its immediate surrounding, but it suffers extreme loss in efficacy just outside it.

Similar to the Amsterdam case study, we will take the 3 cities as much distant as possible between one and the
other, that still respect the 60minutes limit. In this case, we will use: Matarò for the eastern part, Sabadell for the
northern part, andVillanova i la Geitrù for the western part.

4.4.3 Evaluation

We will use this step to deepen our knowledge about the candidates (Matarò, Sabadell, Villanova i la Geitrù) and
to discover possible synergies with Barcelona typical tourism, based on night life and culture.

Candidate #1: Matarò

Matarò has a rich history that dates back to the Roman times. Nowadays it’s an industrial, commercial and
tourist hub in Costa de Maresme. The capital of Maresme has more than 127,000 inhabitants and enjoys a priv-
ileged location: it is located between the sea and the Serralada Litoral, just 30 minutes north of Barcelona and
very close to the most touristic towns in the area.

Mataró is a city to discover throughout the year, but in summer the activity intensifies. At the end of July the
city explodes with the patron saint festivities of Les Santes, declared a Heritage Festival of National Interest.
Giants and big heads, fireworks, concerts, the Nit Boja and the performances of the towers -a unique practice in
the world- are some of the main activities that take place in the city during the festivities.

We can find several historical landmarks whether we walk through the city, like the 15th-century Basilica di
Santa Maria, or we take the first railway in the history of Spain, the route Matarò-Barcelona [45].

PoI Description

Casa Coll i Regàs Amodernist buildingdesignedby theCatalan architect JosepPuig iCadafalch
in 1898 and commissioned by the entrepreneur Joaquim Coll i Regas, a ma-
jor textile manufacturer Mataro (Barcelona). Exponent of the significant el-
ements of decorativism that characterized the modernist movement was de-
clared in 2000 a Cultural Interest, in the category of historical monument.
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PoI Description

Hermitage of St. Simon A small Spanish parish church located in the east end of the Royal Road, in
the faubourg of Havana, in the municipality ofMataró, comarca ofMaresme.
Dating to 1611, the seaside chapel is well-known along the Catalonia coast. It
has a single nave in keeping with ancient seafaring tradition. The Feast Day is
28 October.

Roman villa of Can
Llauder

Built in the first imperial period (1st century BC) and remodeled at the begin-
ning of the 3rd century AD, the villa had a rich decor of marble and mosaics,
with traces of stucco and paint. It was owned by several wealthy owners who
possibly resided in the villa with his family and their slaves. An inscription has
been found linking it to Gaius Marius. The villa was used until the Middle
Ages when it fell into disrepair and ruin.

Regional Museum of
Maresme

TheMataróMuseum is a multidisciplinary institution linked to the territory,
and whose diverse collections include archaeological materials, natural spec-
imens, historical objects, and artistic and decorative arts. It offers stable re-
search and dissemination programs (exhibitions, publications, school activi-
ties, visits, and much more) and houses a natural science documentation cen-
ter and the archaeological management area of the city of Mataró.

La Beneficiència Building designed by Puig i Cadafalch in 1894. It combines neo-Gothic el-
ements, such as trigeminal crown windows, with exposed brick imposts and
arches and ceramic details that contrast with the smooth finish of the facade.
It has been restored by the architect Manuel Brullet and is currently the seat
of the Patronat de Cultura.

The First Railway The nineteen miles by railway between Barcelona and the fishing town of
Mataró once served as an important turn in Spain’s transportation history. It
was the very first railroad in Spain to open. TheMaresme line (R1) of Spain’s
railway system connects Maçanet-Massanes with Molins de Rei, expanding
from Gerona to La Selva. Thousands of people use this line to go up and
down along the coast of Catalonia, making the R1 among themost utilized in
Spain. As a major first in Spain’s transit, its source came from a Mataró local
who started out as a noble fisherman before he became known all over Spain.

Table 4.10: Matarò’s main Points of Interest

Diversification – While Barcelona is mainly famous for the medieval building and attractions, Matarò can
offer point of interest in other time periods. For example, we can promote the first hyberic railway – opened in
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1848 – or the Roman archeological site of Villa of Can Llauder. The town can also rely on the proficiency of
Josep Poig i Cadafalch, a notorious noucentista architect that worked on many of the symbolic buildings of the
city.

Figure 4.36: Replica of the First Train on the Route Barcelona‐Matarò

Market Penetration –Matarò also offers very similar experiences to Barcelona in terms of coastal activities.
It’s also worth noting that Matarò has one of the largest biological variety in their waters and, along the prom-
enade, many commercial activities are based on that: shops, restaurants and recreational centre. So, it may be a
good opportunity to offer the same kind of activities of “The City of Counts” (alias Barcelona) while keeping the
streets less crowded in order to avoid the typical loudness and hyper-activity of the night city.

Candidate #2: Sabadell

Sabadell is currently co-capital of the Vallés Occidental region, together with Tarrasa. It is the fifth municipality
in Catalonia by population, with 216,520 inhabitants. It obtained the city status in the 19th century thanks to
the influence of the textile industry. To this day, Sabadell remains an important industrial hub with metallurgy,
chemicals, electrical goods, and leather products [46].

The city was a pioneer in the Industrial Revolution in Catalonia within the textile sector and in themid-19th
century it became themost importantwool-producing city in Spain; in fact, it was knownby the nameof “Catalan
Manchester” in the second half of the 19th century.

Numerous chimneys and steam rooms can still be seen today, many of them converted into places of social ser-
vices such as libraries or youth areas . This textile heritage has left a marked industrial character in the city. Over
the last decades, Sabadell has been diversifying around the service sector.
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There is no agreement among the local historians on the derivation of the toponym, some date it back to the Sat-
urday when the weekly market took place and still takes place, others from San Salvador to which a small church
was dedicated with the evolution from Salvador to Salvadorell, Salvadell and finally Sabatell. Still others think of
the subsequent deformation of the Latin name of the ford vadum or vadellum; in fact there was a ford on the
Ripoll river which passes near the city.

PoI Description

Caixa d’Estalvis In 1902, and given the growth that Caixa de Sabadell was experiencing, a plot be-
tween party walls was acquired in the center of Sabadell, where what should be the
headquarters was built, which is known by the name of El Palau de l’Estalvi (El
Palacio del Ahorro), becoming a jewel of modernist art. It was officially opened in
1916.

Torre de l’Aigua Amodernist water tank considered one of the city’s most emblematic buildings, to
the point of being its identifying symbol. It is considered one of the 100 ”Elements
of the Industrial Heritage of Catalonia ” and guided tours can be done on the days
of Festa Major, the first weekend of September. It is one of the first constructions
made with reinforced concrete in Sabadell (a mixture of gravel, sand and water, in
combination with steel bars), which made it possible to erect a slender structure
that at the same time had to support a water tank.

Mercat Central Itwas during the FestaMajor of 1927when the first stone ofwhatwas to be the new
Mercat de Sabadell was laid on the esplanade calledCampde la Sang. Theworkwas
a project by the local architect Josep Renom, a pioneer in our country in the use of
concrete in non-structural areas.
In an area of approximately 8,000 m2 and, after marking the roads, 3,380 square
meters of floor space were built, apart from the basements. The New Market was
inaugurated in 1930 andoperated continuously until the endof 1998, when, seeing
that its deterioration prevented the development of normal commercial activity, it
was rehabilitated.

Castle of Can Feu Feu’s Tower is a romantic castle in Sabadell (Barcelona). It began as a medieval
tower in the XI Century, but then it was destroyed in the XVII century. At the
same place, the owners built another building. And finally, in 1881 it was restored
by the arquitect August Font under the will of the owner Josep Nicolau d’Olzina,
and the romantic laws back then of restoration. The arquitect redecored it with
newer towers and built a huge garden arround the castle.
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PoI Description

Parc de Catalunya The Parque occupies an area of almost 45 hectares. The park has a bike lane, an
artificial lake, a jetty (with boats and skates for rent), a miniature train, a skate track,
a Biketrial circuit, playgrounds for different ages, an ice rink that works only during
the winter, picnic areas, a playground for dogs, gymnastics areas for the elderly, an
amphitheater and a wi-fi area.

Casa Duran This building is the best example of Renaissance architecture in the city due to the
many ornamental elements it presents. On the façade you can see a plaque with
the date of completion of the building (1606). The house was declared a Historic-
Artistic Monument in 1958. In the year 2000 it became municipal property and
restoration works began that have lasted eight years and have consisted of the struc-
tural consolidation of the building and the rehabilitation of the facades as well as
such as the recovery of different spaces making it possible to visit them.

Table 4.11: Sabadell’s Main points of Interest

Market Development –Considering the fact that the average tourist is in its late thirties/early forties, we can
try and expand the market to the family segment. In fact, Sabadell offer many attraction suitable to families like
the Parc of Catalunya and the Castle of Can Feu. The area is also well connected to the main city and there are
many local specialties to try.

Figure 4.37: View from Sabadell’s Parc de la Catalunya
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Product Development –While there are more than enough point of interest, Sabadell seems to struggle in
creating a unique file-rouge that can really tell the town history. Several attractions belong to the same time period
(the Middle Age), so it make sense to enhance this characteristic through activities and events. By re-creating the
unique medieval atmosphere, the city can be more appealing to the tourist eyes.

Candidate #3: Villanova i la Geitrù

Known as “La Habana Chica” in the 19th century, Vilanova i la Geltrú is today one of the main capitals of pop-
ular and traditional culture in Catalonia. Els Tres Tombs or its carnival, declared a heritage festival of national
interest, are some of the festivals that have made the capital of El Garraf a benchmark. Its splendid promenade,
where colonial-style buildings coexist harmoniouslywith fishermen’s houses, itsRambla, the city’s social and com-
mercial axis, and its wide gastronomic offer of seafood cuisine and xató, make Vilanova a place to go and to visit
it again. [47].

It was officially founded in 1274 when King Jaime I granted it the Puebla Charter. In the middle of the 18th
century, when King Carlos III allowed Villanova to trade with America, the city experienced a very important
economic effervescence. A progress that is not limited to an accumulation of wealth, but rather reports an invest-
ment in culture. It is then when the first recreational societies, meeting places and entertainment, are founded.
At the beginning of the 19th century, the majestic meeting gardens appear, giving it the appearance of a large,
cheerful city, due, in large part, to the contact it was acquiring with the island of Cuba. Legend has it that the
townwas born because the feudal lord of LaGeltrú promulgated a law according towhich, when a youngwoman
married, she had to spend her first nightwith himdue to the right of seigneur, andmanyGeltrunenses left, settling
nearby. from the sea, in the territories of Cubellas, founding the Villa Nueva de Cubellas. Over time both grew
to become one.

Today, the city counts more than 65,000 inhabitants over 65 km2 and it has become a leisure, cultural and com-
mercial hub thanks to its rich history and peculiar events.

PoI Description

Museo Romántico
Can Papiol

In the 17th century, the Papiol family settled in Vilanova de Cubelles, the current
Vilanova i la Geltrú. Its power and properties increased until it became one of the
most influential families of the moment. The way to demonstrate this social posi-
tion was to build a 5-story mansion in the middle of Calle Major, a fact that few
families could afford.

La Geltru The origin of Vilanova i la Geltrú is the village of La Geltrú, documented in the sX,
to walk there is to make a leap in time and perhaps in space. You will feel the charm
of picturesque corners, deserted streets and cozy squares.

Table 4.12: Villanova y Geitrù’s main Points of Interest

97



PoI Description

Torre d’Enveja Large round tower with medieval walls and it’s the oldest example of fortification
preserved in Vilanova i la Geltrú. The construction is of stonemade with small and
irregular stones . The openings are framed with stone and some covered loopholes
can be seen. In some places it seems that the stones form an “opus spicatum”. The
dating of this building poses some problems. The type of construction or the rus-
ticity of the upper door suggest that it was made during the first half of the 11th
century . Other aspects, such as the slenderness or thickness of the wall, are charac-
teristic of a 13th century watchtower.

Biblioteca Museo
Victor Balaguer

The politician andwriter Victor Balaguer, as aman of the CatalanRenaixença, was
convinced that culture was the basis for the people’s progress. For this reason, in
1884, he commissioned the first public building in the country intended to func-
tion both as a museum and a library, to be built at Vilanova i la Geltrú, and in
which to make his art, book and ethnographic collections available to the public.
Currently, the Museum has a collection of more than 8,000 items that include an
archaeological and ethnographic collection donated by some illustrious friends of
Víctor Balaguer. The highlight being the mummy of a child from ancient Egypt,
popularly known as Nesi.

RailwayMuseum of
Catalonya

A valuable heritage facility at the service of people, dedicated to the custody and
dissemination of railway culture. Since 1990, the old steam locomotive depot at
Vilanova i la Geltrú has hosted one of the most important railway collections in
Europe. More than 60 vehicles from all eras, technologies and countries, including
28 steam locomotives from the late 19th century, make up the bulk of the displays
at the Museu del Ferrocarril de Catalunya.
As well as the technical and historical aspect, the Museum invites you to discover
the social and emotional aspects of the world of the train. For this reason, it has
been designed as an experience space. And so visitors can go inside the locomotives,
travel on thepassenger trains and evenwatch audiovisual projections inside a freight
wagon.

Camino de Ronda A low-difficulty coastal path that links two of the best-known coastal towns of Gar-
raf: Sitges and Vilanova i la Geltrú. Easy to follow as it coincides with the GR 92,
this route runs parallel to theRenfe line. The stony coves and beautiful views along
the way contrast with some of the monuments visited in the two cities, such as the
church of Sitges or the Plaça de la Vila de Vilanova i la Geltrú.

Table 4.13: Villanova y Geitrù’s main Points of Interest
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Market Development – Similar toMatarò, Villanova has a deep historywith trains and railways, in fact it host
the Railway Museum of Catalonya. This can be a great selling point and a synergy that can exploited by travel
agencies: they can build a sort of “railway” tour that start from Matarò and takes the visitor through Barcelona
andVillanova yGeitrù. There aremany train-enthusiast – or “railfans” as they call themselves – around theworld,
just in the US they’re are estimated to be around 175.000 [48].

Figure 4.38: The Castle and the Church of La Geltrù

Diversification – Villanova has a strong identity in some very peculiar people, like Victor Balaguer or the
Papiol family, that donated to the city something unique. By exploiting this cultural richness and bringing back
to life the history of these amazing people, they town can become an “inspirational” hub for many visitors.

There are many stories to tell in this city, and they can appeal to both children and grown up in different ways:
looking at the richness of their official touristic website, Villanova seems ready to change and promote them so it
may be worth a shot.

4.4.4 Proposal Development
As always, we conclude the case study with the practical part: a one-day possible trip plus folkloric elements. We
notice that Spanish cities are particularly rich of the former.

Matarò - Itineraries and Stories
Starting from the Sants Station, we take the train at 9:03 and by 9:54 we’re arrived atMatarò Central Station. We
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walk toward the historical centre of the city, about 10 minutes in we can already appreciate many of the main
attractions: the Regional Museum ofMaresme, la Beneficiència, and la Casa Colli i Regàs.

The general advice is to visit immediately theMuseum, thus removing the opening hours bottleneck, and then
proceeding with the free access point of interest.

By 14:00, we can search for one of the many local restaurant to taste the traditional cousine and, by 15/15:30
we are ready for the next part of the tour. It’s important to remember that, in the Spanish tradition, people
usually eat both lunch and dinner much later compared to central Europe, so many restaurants will have opening
hours that will go until the first hours of the afternoon.

After 15-minutes walk, we arrive at the edge of the city, to the Hermitage of Saint Simon. We can exploit the
opportunity and also take a look at the local flora. By 17:00 we are ready to walk along the beautiful promenade
and, while taking a small marine snack, we reach the last attraction of the day: the archaeological site of the Villa
Romana de Torre Llauder. The visit is relatively short, so we can comfortably be back at the train station for the
19:00 train.

By 19:48 we’re back at the Sants Station.

Matarò’s folklore is extremely rich: they have a special cult for the ThreeMagi (also called “the ThreeWiseMen”)
and have a very elaborated carnival.

They also host several peculiar fairs like theTresTombs and the Saint Ponç Fair that has been done for centuries.
Its origins date to the 16th century, when in Spring herbalists took medicine to the sick. Today Sant Ponç fair is
celebrated to preserve the antique customs.

As a final note, Matarò also host the international dance festival “Days of Dance”.

Sabadell - Itineraries and Stories
Like before, we start from the Sants Station at 9:12 and we arrive at 9:53 at Sabadell Centre. The tour will be one
of the shortest one: it’s only 5.4 kilometers spread across a day.

From the central station, we head north to the city’s symbol: the Torre de l’Aigua. Here, we can get a general
view of the town’s identity andwe can also appreciate the elaborated garden “Parc del Tauli”. We thenwalk along
Carrer de Vilarrùbias to arrive to one of the biggest park in the city: “Parc de Catalunya”. Here, there are several
activities for all ages: picnic areas, playground for dogs and children, gymnastic areas and a mini-train.

We can resume our tour by midday, to go and taste the local cousine at the Mercat Central while visiting the
historic centre of the city. Finally, we visit the jaw-dropping Casa Duran: a masterpiece of traditional Spanish
architecture and and an onbliged stop for every art enthusiast.

We can then take our time to go back to the train station, it’s only 10 minutes away, but the numerous and
well-balanced experiences of this short-day trip have surely left something in the tourist mind.

Sabadell doesn’t boast the same level of cultural identity seen in Matarò, and it’s difficult to find resources
about it. There seems to be some traditional dances left, but it’s difficult to tell for sure.

Like previously mentioned, Sabadell has a rich cultural heritage from theMiddle Age and it could really make
a difference to use and promote it.

Villanova y Geitrù - Itineraries and Stories
As always, we start from the Sants Station at 9:04 and we arrive at 9:44 at Sabadell Centre. This is gonna be the
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shortest path at 4.3km of length: less than an hour by foot. The tour will only last half a day, so it may be optimal
for people that doesn’t stay in Barcelona too long but still want to experience something different.

Just outside the station, we head north toward the Geltru historical neighborhood were we can still see the
remains of the Geltru Castle. The second stop in the tour is an emotional-intensive experience: the Can Papiol
RomanticismMuseum. The visit is about 1-2 hours long but it will be something that needs to be “digested”. To
counter-balance the strong emotions of the last stop, we head for the Torre d’Enveja. Surely, this is amore relaxing
experience thanks to the green surroundings of the Parc de la Quadra d’Enveja.

After a short while, we can head back to the station: in fact, we will find both the Biblioteca Museu Victor
Balaguer and the Railway Museum. Both of them are built to put the visitor in a first-person point of view and
they deliver both the technical and the emotional part of the story at the same time. There are no right duration
for these visit, so we can be quite flexible with this regard.

Technically the tour is finished here andwe could head back by the first hours of the afternoon (around 16:00),
but there is also the well-know Camino de Ronda that will lead the sporty tourist to the city of Garraf while
passing numerous point of interest, both of cultural and natural value.

LikeMatarò, Villanova y Geltrù is rich in folklore: there is a local saying that goes like “always have a leg in the
air” referring to their festive proclivity.

Also like Matarò, the Carnaval culminates in a week-long debauch of dances, feasts, and processions. All this
is done in honour of Sa Maastat el Rei Carnestoltes also known as the “king of the senseless” celebrated for his
prodigious sexual prowess and devastating satire. Up to a third of the population participates in Les Comparses,
a couples dance in which rival groups hurl hard candies at one another in what is called the Sweet War.

But there are also other festivals, for example in early August the Vilanovins celebrate their Festa Major, dedi-
cated to the city’s patron saint (the Virgin of the Snows). Processions begin with a correfoc of ritual devils led by
the Ball de Diables de Vilanova i la Geltrú, established in 1832 and one of eight dances of devils in Catalonia with
a history of one hundred years or more.

4.4.5 Sustainability
As the final step, we evaluate the three alternatives based on different kinds of sustainability:

• Environmental Protection: Like the previous case studies, all the tours require just public transport and
walking by foot. Therefore, they may contribute to reduce the carbon footprint of each visitor.
Contrary to the Holland case study, there all much less incentives towards sportive activities and the ma-
jority of tourism can be re-directed, at the moments, towards different cultural and natural alternatives.
Each of the three cities presented didn’t have an amount of green comparable to Barcelona, or even Hol-
land and Italy case studies. So this may be a factor to reason upon with the other stakeholders.

• Societal Responsibility: Each of the three cities offermany points of view regarding their historic aspects:
going from themedieval city of Sabadell to the festive Vilanova. But they seems to lack venues to promote
modern cultural movements and to give voice to many minorities.
It may be interesting to explore these opportunities because the Spanish cultural was always a melting pot
of different identities.
Looking at the final product - the tours - all of them are accessible by disabled persons and they don’t re-
quire large sums of money to be accessed. Additionally, they don’t even require a bike like in the Nether-
lands case study.
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• Economic Stability: Barcelona, together with Paris and Rome, is one of the cities that suffer more of
overtourism. So, be creating special identities for surrounding localities and re-directing paying travellers
to them it can lower the pressure while retaining the tourists’ expectations.
The new cities are not isolated and the majority of them had their own history and industrial prowess, so
they should be able to accommodate for new people without toomuch effort. Themain problemmay be
the peak season, alias summer, where they can struggle to supply enough hosting capacity.

Given the already structurally sound identity and folklore, the best choices to invest at the moment seem to
be Matarò and Villanova y Geltrù. Both of them already possess a – local – festive spirit and that’s the secret to
become attractive to the average Barcelona tourist.

Themajor problemwith regard these cities came with the green spaces: if you want to seem them you need to
go at the outskirt of the town. Also, given that they have around 5-10 attractions that a tourist may want to see, it
may be a good idea to up the game in the information and logistic sector: this means create a dedicated website for
tourist (Villanova already has it, but it’s frommore than 5 years ago and it’s not mobile-responsive) and promote
a tourist pass for the transport and the major point of interest.

All of these suggestion can be implemented with relatively low budget and short time frames just to taste the
terrain and, only if the market respond positively, it’s possible to expand the services.

The interactive maps for the case study are available at the links:
https://pinea.app.carto.com/map/a01b3181-1a98-4833-866c-259e12313948 and
https://pinea.app.carto.com/map/aac859b6-b1e6-4499-a13d-cd1f01f5da31
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5
Conclusion

After a brief introduction about the born, the assumptions and the key ideas of the project we delve into the
technical part. Using freely available datasets fromGeoFabrik it’s possible to gather lot of geo-referenced informa-
tions about any European region. These datasets were first converted and then elaborated using domain-specific
libraries like PyCaret and GeoPandas.

One of the main steps was the conversion of the dataset into a map of adjustable size (both regarding the
area and the number of cells inside it). This allows for more informative visualizations down the line and easier
comparisons between different territories.

Regarding the Machine Learning part, the first models built weren’t performing much better compared to
the trivial model so few extensions were implemented mainly through the use of ensemble models. Ensemble
models didn’t seem to increase the accuracy by a relevant margin, so the only solution was to increase the number
of features by including also neighboring cells. This has proven - using k-fold Cross Validation - a much better
strategy that could make the difference between the built model and the trivial one.

The social part started were the technical part ended: by analyzing the outputted maps. By adding to the visu-
alizations a couple of key information retrievable from the main touristic offices, the situation became clearer.

Using the maps, we select a few candidates and we filter them by a contextual filter (in the case study was dis-
tance by public transport) and began to analyze the peculiarities of each candidate. For each candidate, a brief
tour and story - whenever possible - was reported. This output, together with all the visualizations, can be used
by the relevant stakeholders to make future decisions about tourist management.

Themain findings of the project are:

1. It’s possible to build models that predict tourism using information regarding entertainment, sport, ac-
cessibility, security, transports, culture, and nature. This means that the 7 features have prediction power.
None of the models used the coordinates, or any geo-spatial related, features.
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2. The models are much more accurate if they took into account the neighboring cells: this may indicate
that tourism is a systemic phenomenon.

3. For different regions, different models have different prediction powers. We can exploit this fact to
study the underlying assumption of eachmodel to understandbetter the tourist phenomenon in a specific
region. The same reasoning can be applied by studying the relative importance of each feature for the best
perfoming model.

4. Complicated workflows are not necesssary: with a combination of PyCaret, Carto, andGraphCommons
it’s possible to create a simple process. This simplicity can be used to better explain the models and the
pipeline to different stakeholders, increasing the communicative capacity of the discipline.

5. Finally, from a socio-economical point of view, it’s clear that there are an indefinite number of locations
that may be extremely interesting tourist destinations, with this project we can identify few of them, but
a more extensive development program seems necessary.

5.1 FutureWorks
The project is just a PoC at the moment, but there are several aspects that can be further developed.

For example, given the computational complexity and the dataset dimension,NeuralNetworkswere excluded
by the possible algorithms but they could offer a whole new level of prediction accuracy.

Another interesting aspect is that we have just used ”plain” numbers to describe each cell in the area, but each
monument/park/point of interest is unique. Losing this ”uniqueness” is a major setback for most models be-
cause different people will react differently to the same point of interest. Also, each point of interest hold a differ-
ent type of cultural, historical and geological importance.

Literature is also a relevant bottleneck at this time: overtourism studies are linked to the call for sustainability
that has raised on the last decades, so many long-term studies on the subject aren’t published yet and a consistent
body of work still has to be built. Nevertheless, the studies published all points to similar conclusions regarding
the effect of some policies and tourism management.

Finally, for timing reasonsmany stakeholders weren’t included in the Proof of Concept creation. So the
workflowmay still have room for improvement based on the feedback given by the different actors.
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