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nonna e a chi della famiglia non c9è più.

E a proposito di punti fissi, sono orgoglioso di essere arrivato a trent9anni e dire 

andata bene ora che siamo <grandi=.

siamo noi <nuovi adulti= a farci carico delle 

libertà contro l9oppressione. УкDаW=а в <>є<у EеDцV

fondamentali per il mio benessere, in particolare l9atletica leggera. Lo sport ha 
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Esperienze didattiche per l9analisi del patrimonio nel contesto territoriale 
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Resilience Comes from One9s Ecosystem
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(O’Dwyer 2018)

from Holling9s work resulted in the
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introduces the concept of sustainable development as […] 
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Among its studies in the theory of islands biogeography, ants and social insects, and Wilson9s 
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Nations and Meadows9s under the Club of Rome, scholars and theories that have 
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the persistence of relationships within a system […] a measure of the ability of these systems to 



(O’Hare, White, and Connelly 2016)

α), based on the Schumpeter9s concept of creative destruction 
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the literature on urban resilience is that of Büyüközkan, Ilıcak and Feyzioğlu who, 

(Büyüközkan, Ilıcak, and 
Feyzioğlu 2022)



Büyüközkan, G.; Ilıcak, Ö.; 
Feyzioğlu, O.



one returned by the query <urban resilience= on the Scopus database applied to 
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O9farrell P.; 





i.e. a list of terms not to be taken into account or to be transformed (such as <floods= 
<flood= and so on). The choice fell on 'urban resilience', 'resilience' and other 













McPhearson T., O9farrell P., 



Trogrlić R.Š., Rijke J., 
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Collier M.J., Nedović
Budić Z., Aerts J., Connop
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19 <Piano Nazionale di Ripresa e Resilienza=.















Minute City draws from Chrystaller9s theory, while 



highlights, an interest in <sustainability= 

Ebenezer Howard9s Garden City. Born amidst the backdrop of 

by novelists such as Charles Dickens and the political theories related to Marx and Engel9s activity, 



Howard9s vision was characterized by a peculiar spatial structure that seek to 
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imperatives. Others contested the idea of a 8planned9 community, arguing that cities 
should grow organically. Furthermore, despite Howard9s emphasis on self
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3 with reference to the <white flock= 

. In any case, significance of Perry9s concept remains undiminished in 

today9s debates around urban density, mixed



that in Christaller9s theory seems to be more 
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settlements outside Germany, e.g. France and the Netherlands adopted Christaller9s 







–

–





entrar con le bande alemanne nel milanese, c9era entrata davvero, 

e spopolò una buona parte d9Italia

zoonotic diseases were in David Quammen's "Spillover=. In a nutshell, human



ndividuals9 psychological stability, 



Examples can be found in Milan with the <piazza aperte= initiative







3 3

3
3



3
3



città d9arte
3 3
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called < = 

Tra gli esempi più evidenti dell9impatto del Covid
Olimpiadi di Tokyo 2020, posticipate all9anno successivo, 



(Źróbek RóżaEska 2022)
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Al momento (Settembre 2023), l9iniziativa riguarda il 
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. Denmark9s focus on low
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large European cities, it becomes evident that significant portions of an individual9s 
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be discussed later) and that can be defined as a <phase zero=. The 











consensus around it. This means proactively involving everyone from the city9s 





Resilience Units into their urban structure there is a risk of < = because



(F. O9Sullivan 2017)
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The <life level= considered





O9Sullivan and Morrall 1996)



(D9Acci 2013, 2023)





























(Centro di ricerca e documentazione <Luigi 
Einaudi= 2022)
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tramite le API illustrate nel paragrafo precedente, sia tramite l9interfaccia grafica 





Since we are in a local server there will be no need to enter some API Key: 
every operation will be performed inside the computer from which we work through 
a client-server relationship where the server is contained inside a Docker container. 
This third way of using Openrouteservice allows access to the full potential of the 
service, that is, to have at one's disposal an unlimited and free computational tool 
for carrying out routing operations, including the isochrones underlying the process 
of mapping suitable areas for Local Resilience Units.



Once the Openrouteservice software was properly installed and set up, the 
operational workflow was outlined for the identification of areas on which to 
perform the analyses for the Local Resilience Units. As of this moment, all 
operations are carried out through GIS. The software used in this discussion is 
QGIS, chosen primarily because of its open-source nature and the author's 
willingness to favor free and easily accessible tools. It is pointed out, however, that 
the construction of graphs and the operations that will be illustrated in the following 
paragraphs are also achievable with the use of other software. Reference is made in 
particular to the ESRI ArcGIS Pro software: the program provides tools that can be 
superimposed on QGIS, and in addition provides the user with access to his or her 
own graph and routing algorithms. However, it is also pointed out that carrying out 
operations through this software is tied to the purchase of a user license and credits 
for the use of routing algorithms on the ESRI graph, following a pay-by-use 
approach. It is also pointed out that it is also possible to build a network from scratch 
through a series of procedures to categorize and add attributes to the information 
layers representing the stradal network

As illustrated in the methodology section, the steps required to draw the 
geometries of the Resilience Units, thus the first of the two steps A and B that are 
illustrated, are as follows: 1) POIs selection, 2) isochrones application, 3) 
Overlapping of the isochrones, 4) Classification.

These procedures are further broken down into some intermediate steps 
necessary for the operational performance of calculations:

1) POIs selection
a. (possible) point generation

2) Isochrones application
2-A) Polygon Dissolve
2-B) Merge

3) Overlapping
4) Classification

The process of selecting Points of Interest at the operational level is relatively 
simple. The most important work at this stage is done at the stage of constructing 
the cognitive framework: indeed, from the selection of POIs comes the quality of 



the final analysis. In addition, this stage is indicative of the intentions and point of 
view taken by those conducting the analysis. In the specific case of this work, as 
will also be illustrated in the description of the case study, facilities related to 
people's daily lives were favored by assuming a generic citizen profile. However, 
in other contexts it might be interesting to use other points of view: the elderly, the 
young, particular communities present within the urban context, or a weighted 
overlap of all these profiles. On a practical level, POIs selection essentially consists 
of the preparation of a database composed of as many information layers (layers) 
as the types of POIs identified. These data can be tracked, as explained above, from 
open-source, governmental, and for-profit sources.

For many types of facilities, files in point geometry are already available and 
downloadable. However, some facilities could be made available only in areal 
format: since the Isochrones algorithm needs point elements, two methods are used. 
Where the polygon area is of modest size (e.g., a building), centroids 
georprocessing is used to identify the centroid of the polygon. In case the area of 
the polygon is large, it is suggested to generate a random number of points along 
the edges of the polygon. In the case study applied to Turin that will be discussed 
next, this was chosen to best approximate the area of some of the city's most 
important parks (Figure 12). In this case, the polygons were first transformed into 
lines with the QGIS Polygons to Lines algorithm and then points were generated 
from the lines with the Points along geometry algorithm.

In this phase, the Openrouteservice isochrones algorithm is applied according 
to the time distances defined during the cognitive and preparatory phase. The 
process is iterative in nature, so it lends itself very effectively to batch execution. 
Batch process execution, also called workload automation (WLA) consists of fully 
auomatized execution of a series of tasks. QGIS software allows the entirety of its 



geoprocessing algorithms to be executed in batch, enabling the user to significantly 
shorten execution times when large amounts of data or reptetitive processes are 
involved.

Batch execution proves particularly useful in the case of calculating isochrones 
using Openrouteservice. After preparing the layers representing the POIs, it is 
possible to proceed with the execution of the Isochrones from layer algorithm by 
preparing the sequence of operations that the computer will automate. The Batch 
Execution panel can be activated by right-clicking on the processing from the 
Toolbox panel, selecting Execute as Batch Process... or from the single process 
execution panel of the algorithm used, clicking on Run as Batch Process... . The 
Run as Batch panel allows you to enter the necessary information before starting 
the automatic calculation process (Fig. 13).

In the batch processing panel of the Isochrones from layer algorithm, it is 
necessary to specify:

- Provider
- Travel mode
- Input point layer
- Input Layer ID Field
- Dimension
- Comma-separated ranges [min or m]



- Isochrones

On provider, the localhost must be entered to access the services provided by 
the Openrouteservice through the Apache server previously created via Docker. The 
travel mode defines the type of user whose isochrones are to be computed, the Input 
point layer the set of layers that contain the points from which the isochrones are to 
be run. Input Layer ID Field is optional and indicates the values of the input layer 
to be transferred to the output layer. Dimension allows a choice between time and 
space, indicating in comma-separated ranges the intervals of time or space from 
which to compute the isochrones. Note that if you indicate an array of values, e.g. 
[5, 10, 15], the final product will be a single layer containing for each point three 
features to represent polygons on the 5, 10 and 15 minutes. The last parameter 
Isochrones allows you to indicate the folder and file name that will be originated by 
the execution of the batch processes.

It is also possible to save the file with the batch process settings in json format: 
saving allows reloading the settings already set, avoiding repeating a process that-
if it involves a large number of layers-can be particularly time-consuming. The json 
file can, of course, also be generated externally by QGIS. Clicking Run executes 
the batch process. Note that the operations do not require operator intervention: the 
process stops when finished or if an error occurs. When finished, the isochrones 
calculated by the algorithm can be displayed on QGIS (Fig. 13).



The attribute table of the generated file is composed of a number of features equal 
to the number of isochrones calculated. In the case in Figure, it is given by the 
number of points used times two, as the 5- and 10-minute walk isochrones of the 
"middle school" facilities extrapolated from the Geoportal of the City of Turin were 
determined. The new information layer consists of the following columns:

- ID
- CENTER_LON
- CENTER_LAT
- AA_MINS
- AA_MODE
- TOTAL_POP

ID is determined by the setting assigned in the algorithm setting phase. It can 
contain information extrapolated from the source layer such as the name of the 
facility. It takes NULL value in case it has not been defined. CENTER_LON and 
CENTER_LAT express the coordinates of the center of the computed isochrone, 
AA_MINS the temporal or spatial value assigned for that particular isochrone, and 
AA_MODE the mode of displacement (in the case of the figure, foot-walking). 
TOTAL_POP calculates the estimated population within the isochron using basic 
data provided by the user.

To ensure replicability of the methodology illustrated in this paper, it is 
suggested that a set of isochrones be calculated for each layer of POIs, avoiding the 
inclusion of more than one time parameter.

In order to identify in the next step the number of overlays of the isochrones, 
two operations need to be performed to prepare the new dataset obtained by 
applying the isochrones algorithm. The first step is to use a Dissolve algorithm to 
simplify the overlapping polygons. Dissolve is used to join together overlapping 
geometries within the same layer: this step is necessary in order not to alter the 
isochrones count result, making the number of overlays coincide with the overlays 
of different types of isochrones generated by the various layers of POIs. Next, it is 
recommended to use the Merge algorithm to put together the various geometries 
whose number of overlays is to be known. This step is necessary if one intends to 
use the tool selected by this paper to calculate the overlays, since the counting is 
done between overlays of the same layer. However, it can be avoided if a different 
counting tool is used for overlays. In the course of experimentation, for example, 
the author verified that the ArcGIS Pro software has a tool that can also be applied 
on different layers, Count Overlapping Features (Analysis).



At this point in the procedure, one has a layer consisting of a number of features 
equal to the number of POIs categories from which the isochrones analyses were 
run. Each feature is in fact the result of applying the isochrones from the layer 
containing the points of a given service category subsequently subjected to 
Dissolve. Thus, the objective of this phase is to count the number of overlaps. As 
described above, we give operational implementation to the concept of overlapping 
proximity areas, going to identify within the case study considered those areas from 
which it is possible to reach all the categories of facilities considered within the 
defined time range. To perform this operation, a new information layer is to be 
created within the GIS project being worked on, with a new information column 
containing the number of polygon overlaps for each polygon in the starting layer.

To simplify operations and condense them into fewer steps, a tool developed 
by Jenkins in 2022 under a public domain license was identified and made available 
in the official QGIS repository at the link https://plugins.qgis.org/models/21/.

The tool, built as QGIS Model (see the next section for a more detailed 
description), can be downloaded as a .model3 extension file and used directly by 
QGIS via the graphical modeler.

Once opened through the graphical modeler, Count Polygon Overlap appears 
as a series of geoprocessing and operations on the attribute table that in a series of 
steps allow counting the number of overlaps between polygons belonging to the 
same layer, generating a new layer with a column showing the number of overlaps 
detected. The operations are shown in Fig. 14.



The input for the processing series is a polygonal layer. From this input, the 
model branches into two different paths of operations that act on both the geometry 
and the attribute table. For geometry, the input polygon is converted to lines by 
processing Polygons to lines. Next, the output of the algorithm is transformed back 
into a polygon. A spatial index is calculated on the resulting polygon, on the one 
hand, and a point is plotted within each polygon, on the other. The resulting points 
are joined via a Join attributes by location (summary) to the spatial indices 
generated on the starting polygon. This operation uses the intersect predicate and 
computes the "unique values" of the points on the polygons. The results of this join 
are in turn joined via a second spatial join to the polygons obtained by the 
polygonyze operation. At this point, the information contained on the points-
including the intersect count-is transferred to the polygon layer. Next, after filtering 
out null values and renaming the field that is to accommodate the overlap count, the 
algorithm generates a new layer with a column containing the number of overlaps.






