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Citizen’s platform

Visit the platform here (OMSW flow optimisation tool)

When the users enter the OMSW platform, they will encounter the navigation panel with the
text inputs for the user’s district, zip code and the different type of municipal collected waste.
Below the navigation panel, the user will select in the map the origin point (location) to find the
closer organic bin. Additionally, detailed information about the other bins and different type of
collected waste will be shown for the selected district. Two buttons are found at the bottom of
the form: one that submits the form (the one labelled “Search”) and the other one to reset all
the text boxes.

7
[ICSrEl  Aplicaciones ~
Nt

Este proyecto ha recibido fondos del programa de investigacion e innovacion Horizon 2020 de la Unién Europea bajo el acuerdo do subvencion N
821033,

Once the citizen fills in every input and hits the “Search” button, a column with the results will
appear between the original form and the map. In this section, the citizen will see the
information of each type of municipal collected waste in the selected district. Also, the citizen
will se information about the three closer organic bins from the selected location, as well as
information on annually waste collected both in total amount and per waste types (Fig. 2).

Functionalities of OW platform for citizens

e Forms for query: The citizen will provide data about its location. The OW CityLoops
platform for citizens will show the closer OW route and the location of OW bins.
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e Dropdown list: The citizen could select a district. The OW CityLoops platform for
citizens will show the OW route (if exist) or the closer OW route and the location of OW
bins.

e Map showing OW routes implemented: A widget with a map (using OpenStreet Maps)
will be presented to the citizens showing current OW routes and location of OW bins,
and after the results of the query or the selection of the dropdown list, the closer one
will be highlighted.

e Dashboard showing the current data on OW waste collection: The dashboard will show
the data on the amount and quality of collected OW and the timestamp of the presented
data.

e Control panel: A set of buttons will be included in the application to clean the forms, do
the query and export information. Logos of the involved partners (Emasesa, Lipasam,
Municipality of Sevilla, CityLoops project) will be included providing additional
information.

Manager platform

The manager platform has several pages to perform actions related to the management of the
application and its resources.

To access the manager platform, the user must click the “Login” link at the top right corner of
the page. This will lead them to the login page, in which they can enter their username and
password to access the manager platform.
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Username:

Password

Once the user has logged in to the application, they will be able to access the pages to manage
the entities of the application (containers, clean points, and districts). Each of the buttons
located at the top bar of the page regarding these entities leads to the list of said entity. Through
this list, the user can see the different attributes of each entity created. They can also create a
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new entity by clicking on the + sign located at the top right of the table, or edit any of the already
created ones, by clicking the pencil icon at the end of each row.

Once the user has logged in to the application, they will be able to access the pages to manage
the entities of the application (containers, clean points, and districts). Each of the buttons
located at the top bar of the page regarding these entities leads to the list of said entity. Through
this list, the user can see the different attributes of each entity created. They can also create a
new entity by clicking on the + sign located at the top right of the table, or edit any of the already
created ones, by clicking the pencil icon at the end of each row.

CIT@S Apps ~ Districts Containers Fill data Organic routing OW Datasets OW Evolution Hitcount: 48967 [ ¢ | %% Logout
Containers
.

# Name Waste type District Is it for citizen? Edit

13 Calle Arjona ORGANIC Casco Antiguo False 4

114 Plaza Calderdn de la Barca ORGANIC Casco Antiguo False rd

115 Calle Pepe Mayorga ORGANIC Este - Alcosa - Torreblanca False K

116 Calle Faustino Gutiérrez Alviz ORGANIC Este - Alcosa - Torreblanca True 4

17 Calle Delineantes ORGANIC Norte False K

118 Calle Medina y Galnares ORGANIC Norte True R

19 Calle Gema ORGANIC Este - Alcosa - Torreblanca True 4

120 Calle Brillante ORGANIC Macarena True K

121 Calle Recaredo ORGANIC Casco Antiguo True K

122 Calle Guadalbullén ORGANIC Bellavista - La Palmera True 4

123 Calle Alhami ORGANIC Este - Alcosa - Torreblanca True K

124 Calle Berlin ORGANIC Bellavista - La Palmera True K

125 Calle Flor de Porcelana ORGANIC Este - Alcosa - Torreblanca True 4

126 Calle Anden ORGANIC Norte True K

127 Avenida de Italia ORGANIC Bellavista - La Palmera True R

The user can also download a backup of the containers saved in the database clicking the
“Download backup” button located on the top-right corner of the container list table.

When entering the page to create a new entity, the user will be supplied with two ways to
create a new entity: to create it manually entering the data in several inputs or uploading a file
that contains the pertaining data. Note that the file uploaded must be in the correct format and
contain the needed data to create a new entity.
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New container

# Create container through the form Import multiple containers with a csvixisx file

Apart from managing the different entities of the application, the user can access the organic
routing page, where they can optimise the waste collection route.

On this page, the user can select the containers they want to include in the route by selecting
the corresponding checkboxes. At the right of the container list, there is a map showing every
container location. Whenever the user selects a container, the corresponding marker in the
map will change from blue to red, indicating that that container will be included in the route.
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Route: AT | St
O Bellavista - La Palmera | AFRODITA | ORGANIC )
O Bellavista - La Palmera | AFRODITA | ORGANIC
U Bellavista - La Palmera | AFRODITA | ORGANIC

O Bellavista - La Palmera | AFRODITA| ORGANIC

O Norte | ALCALA DEL RIO | ORGANIC

O Norte | ALCALA DEL RIO | ORGANIC

O Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC
O Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC
O Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC
O Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC
O Bellavista - La Pamera | ALEMANIA | ORGANIC

O Bellavista - La Palmera | ALEMANIA | ORGANIC

A
O Bellavista - La Palmera | ALEMANIA | ORGANIC 0001 e e

O Bellavista - La Palmera | ALEMANIA | ORGANIC

\ feos it /
Inspired by Idener | © OpenSteetivap contrbutors

O Bellavista - La Palmera | ALEMANIA | ORGANIC
O Bellavista - La Palmera | ALEMANIA | ORGANIC

Select all Unselect all

Gasoline cost (€/L):

Gasoline consumption (L/100km):

Calculate route
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Select the origin point on the map! e +]
Route: Route 1 v|

Norte | ALCALA DEL RIO | ORGANIC L
Norte | ALCALA DEL RIO | ORGANIC
Norte | ANDEN | ORGANIC

Norte | ANDEN | ORGANIC

Norte | ASTRONOMIA | ORGANIC
Norte | ASTRONOMIA | ORGANIC
Norte | BAOBAB | ORGANIC e de 2 Sl
Norte | BOQUERON | ORGANIC o
Norte | GALISTO | ORGANIC v
Triana | CAMINO DE LOS DESCUBRIMIENTOS | ORGANIC \
Norte | CANTINA | ORGANIC l
Norte | CANTINA | ORGANIC 4 =
Norte | CAZON | ORGANIC

Macarena | CONCEJAL ALBERTO JIMENEZ-BECER | ORGANIC

Macarena | CONCEJAL ALBERTO JIMENEZ-BECER | ORGANIC

Gasoline cost (€/L):

X

i

16
Gasoline consumption (L/100km):

14

Calculate route

The manager platform has several pages to perform actions related to the management of the
application and its resources.

7\
[«}0YKeer Sl Apps ~ Districts Containers Fill data Organic routing OW Datasets OW Evolution Hitcount: 50507

- = 7 ! -
Select the district " f i || e (VL Wt
K s ‘ 7
Vi a 4 57
District: |_— bieja de L
“Tpzman £
o I ¥ SN
,,,,,,,,, - PN Macarena % EsteAlcosa
4 / Torreblanca
X
Zip code: e3402 S
& san Pablo'santa
5|y Casco Antiguo & Justa &
% & risevi r
Sel h Castilleja de | Qeevia
elect the waste type Ia Cuest: SL :
P N e U oo X WL S TS
TamPinerd [ B < |[Neriom
Check all  Uncheck all (5 iy oy 3
Tomares B S
e s A Los Remedios®, i
Organic: O oi o X Y
g /v>s~__v«w—»\w( Distrito Sur
£ é ¥ L
Recipient: O Paper: 0 % ] \ 1]
. N\
=% i N\,
' s i ]
Textile: O Glass: o 2 e e h

Aznalfarache & gt} |

¢
5 A\l
_ o ; £y \ \\ i
Other: 'Lrl & | asoss \“\,‘ <
30001 i | oo

Select the origin point on the map! e

This project has received funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement No. 821033.

The Manager platform for Seville’s organic waste (OW) collection has two main goals: the
identification and selection of potential districts to implement new OW collection routes; and
the optimisation of both location of bins and routes. The software tool for managers combine
data regarding economic, social, and demographic with waste data on current waste collection
routes. This way, the tool is used as a helping decision-making process on the identification of
those districts to implement the new OW collection, optimal location of new OW bins, optimal
design of new OW collection routes, and optimisation of current OW collection routes.

Circular Bio-waste in Seville: Demonstration Report 4
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When the Managers enter the platform to study potential districts to implement new OW
collection routes, they will enter in the OW evolution panel. In this panel, manager will use the
updated dataset in order to study and compare the different districts of the city with those that
already include organic waste collection. This way, the IT tool identify and classify the city
districts according to similarity degree with the districts with separate organic waste collection.
In the navigation panel, managers should select the dataset, number of clusters in which they
want to classify the city districts and the district with separate organic waste collection
implemented to compare the rest of the city districts.

Once the manager fills in every input and hits the “Search” button, a graphic with the results
will appear with a score of the districts to order them from the most potential one to implement
a new organic collection route to the less potential one. In this section, the manager will see
the information of different indicators used in the machine learning analysis (Fig. 4).

[} s L5l Apps - Districts Containers Fill data Organic routing OW Datasets OW Evolution Hitcount: 50510 SIS Logout

ML evolution

Datasets: all_data_OWvi_mohr3.csv |
Clusters:[2 |
Similar to:

+ @ Bellavista - La Palmera

+ O Este - Alcosa - Torreblanca

Results

OW D-Score

Calculated index to establish similarity with Bellavista-La Palmera o Este-Alcosa-Torreblanca

5000

Population

Different simulations have been made by Lipasam's managers who keep increasing the
dataset with internal data on socio-economical and environmental data of the districts. Below
is another example of the ML analysis (a previous one is shown in Fig. 4). The analysis of the
organic waste collection has as a reference one of the routes implemented previously in the
CityLoops project implementation. Then, a dataset with demographic data and environmental
information on municipal waste collection is used to determine the similarity degree between
the districts of the city. This way, the ML analysis gives a score of the different districts of the
city to prioritise the implementation in those districts with higher similarity with the districts that
have already the separate organic waste collection implemented. According to the results
showed in the different scenarios set by manager, the ML analysis set the district “Los
Remedios” as the good one to implement a new route for the separate organic waste collection.

Managers can select the reference of the analysis as well as the number of clusters to be
considered in the ML analysis. Therefore, the ML analysis is highly resilient to the personal
experience of managers and the update of the dataset. Results will definitely help in the
decision-making process to take the advance of this information and prioritise the

Circular Bio-waste in Seville: Demonstration Report 5
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implementation of new routes according to the observed success in the districts with the
previous routes. Finally, a sound experience of the managers and workers improves the
accuracy of the tool. An interdisciplinary work group is required in other to determine a good
dataset with the critical data to evaluate the success of the waste collection performance.

When the Managers enter the platform to study optimization of the route collections, they will
enter in the Organic routing panel. In this panel, manager will encounter the navigation panel
with all the implemented organic containers. They can select each organic route separately in
the dropdown menu above the containers and then select all containers of the route at the
same time or select the required ones for the study manually. The selected containers will
appear in the map at the right of the panel. Then, the manager has to indicate the fuel cost for
the route in euros per litre and consumption indicator in litres per 100 kilometers. Finally,
manager has to select the start point of the route in the map.

Once the manager fills in every input and hits the “Calculate route” button, the optimal route
will be shown in the map with detailed indicating. Also, information of the total distante,
estimated time of route, fuel consumption, fuel cost, and CO, equivalent emissions will be
shown in a table below the map.

CITYLOOPS Apps ~ Districts Containers Fill data Organic routing OW Datasets OW Evolution Hitcount: 50513 e %% Logout
e >

Select the origin point on the map! e | 7/ ‘\ i
Y/ [ aos &
- § ui o
Route: Al v| a (/7/ % Juan, Calle Rodrigo de Escobedo, Calle
[ Bellavista - La Palmera | AFRODITA | ORGANIC - \ Rodrigo de Escobedo, Avenida Alcalde Luis

\ Urufiuela, Avenida Alcalde Luis Urufiuela, F
[JBellavista - La Palmera | AFRODITA | ORGANIC 1 - Avenida Montes Sierra, Calle Gaspar Perez de
Distrito Norte A , Villagrén, Avenida de los Conquistadores,

Calle Rodrigo de Escobedo, Calle Opera
Carmen, Calle Don Juan, Calle Tigris, Glorieta

() Bellavista - La Palmera | AFRODITA | ORGANIC
O Bellavista - La Paimera | AFRODITA| ORGANIG
O Norte | ALCALA DEL RIO | ORGANIC
O Norte | ALCALA DEL RIO | ORGANIC

Brigadas Internacionales, Calle Edifrates, Calle
Edfrates, Avenida Alcalde Luis Urufiuela, Calle
Don Juan, Avenida Alcalde Luis Urufiuela, f
Avenida de la Innovacién, Calle de las ONGS,
Calle Aimendralejo, Avenida Alcalde Luis
Urufiuela, Avenida Alcalde Luis Urufiuela,
Avenida Repiiblica de China, Calle Fernan

=y

([ Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC

[ Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC

([ Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC

O Este - Alcosa - Torreblanca | ALCALDE LUIS URUNUELA | ORGANIC 7
(O Bellavista - La Palmera | ALEMANIA| ORGANIC

O Bellavista - La Palmera | ALEMANIA | ORGANIC e
O Bellavista - La Palmera | ALEMANIA | ORGANIC );q‘;#rr
O Bellavista - La Paimera | ALEMANIA | ORGANIC )

A8026

Inspired by Idener | © OpenSrestilap contributors.

Distance (km) Time (m) Gasoline consumed (L) ~ Gasoline cost(€) ~ Emissions (g CO2-eq)
Bellavista - La Palmera | ALEMANIA | ORGANIC

(O Bellavista - La Palmera | ALEMANIA | ORGANIC 185.255 285 21.736 34.777 149636.032

Select all Unselect all

Gasoline cost (€/L):

16

Gasoline consumption (L/100km)

14

Calculate route

Filled bins data analysis functionality.

Lipasam implemented some filling sensors in some of their bins in order to go a step beyong
the optimisation on their collection routes. So, a new functionality has been developed in the
IT tool to monitor and predict the frecuency of collection of bins accroding to the filling data
colleted by the sensors. This way, the IT tool could also help in the decion making process to
manage the frecuency of collection of the routes. This functionallty show estimations of the
bin’s fillings based on the historic data collected by each sensor and show the percentage of
fill. Lipasam can take the advantage of this information to determine the collection frecuency

Circular Bio-waste in Seville: Demonstration Report 6
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of the bins considering that a bin is collected (optimally) in the 80% of fill. The IT tool predicts
three different collection frecuencies i.e., every 3 days, every 2 days or daily according to the
evolution of the filling precentages collected in the dataset (Fig.7).
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Lessons learned

= Having historic socio economic data as well as enviromental data is important in order
to reach to more accurate results.
» The collaboration of partners is crucial for data collection, since there is not always

relevant data, at the necessary scale, in open data platforms, the aforementioned
collaboration is necessary.

= The tool and the data analysis methodology need to be adapted to the available data,
which should help to cover any data gaps.

» The optimisation of route collection waste reduces the cost of collection as well as the
environmental impact.

= The implementation of new routes could be priorized according to the classification
made by the ML functionality of the tool.

= The sensoring of the filling of bins could be implemented in the tool to predict the
frecuency of collection contributing to the optimization of the collection routes.

» The visualisation of the information regarding the waste collection of the city as well as
the reduction of emissions with the implementation of the organic waste collection
improve the commitment of citizens and the IT tools could increase the dissemination
of these information.

Circular Bio-waste in Seville: Demonstration Report 7
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Functionalities of OW platform for managers.

e District representation of Seville Data: The city of Seville will be divided into a discrete
representation of districts and overlapped over a real map of the city, including streets’
direction for the road traffic.

e Data request of each district: Each district will be represented by different social and
economic aspects, Lipasam’s infrastructure and the waste generation and collection
will be described (i.e., amounts, types of waste, quality, involved equipment, etc.).

e Evolution of the waste collection: Data about the evolution of the waste collection
systems, both quantitative and qualitative, will be represented in a time-lapse showing
in the last frame the success estimation of the OW collection in the districts in which it
is not already implemented, regarding both quantitative and qualitative data according
to the data provided by the manager through the platform.

e Optimisation of new OW collection routes: Using the data provided by the managers
and the results from the resolution of the Travelling Salesman Problem, the platform
will present the optimised OW collection route in compliance with the LIPASAM criteria.

e Optimisation implemented OW collection routes: Using the data provided by the
managers and the results from the resolution of the Travelling Salesman Problem, the
platform will present the optimised OW collection route in compliance with the
LIPASAM criteria.

e Location of new OW bins: Using the data provided by the managers and the results
from the optimisation of the OW collection routes, the platform will present the location
where the new OW bins could be placed in the new OW collection route in compliance
with the LIPASAM criteria.

Circular Bio-waste in Seville: Demonstration Report 8
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CityLoops is an EU-funded project focusing on construction and demolition
waste (CDW), including soil, and organic waste (OW), where seven European
cities are piloting solutions to be more circular.

Hgje-Taastrup and Roskilde (Denmark), Mikkeli (Finland), Apeldoorn (the
Netherlands), Bodg (Norway), Porto (Portugal) and Seville (Spain) are the
seven cities implementing a series of demonstration actions on CDW and
soil, and OW, and developing and testing over 30 new tools and processes.

Alongside these, a sector-wide circularity assessment and an urban circularity
assessment are to be carried out in each of the cities. The former, to optimise
the demonstration activities, whereas the latter to enable cities to effectively
integrate circularity into planning and decision making. Another two key
aspects of CityLoops are stakeholder engagement and circular procurement.

CityLoops started in October 2019 and will run until September 2023.
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