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Summary 

Barcelona is a compact city where many uses and activities coincide in one space. People, 

commercial activity, traffic and animal biodiversity are sound sources and noises which 

characterize Barcelona’s urban space. On the other hand, the city has encouraged the use of new 

technologies to improve its municipal services, becoming one of the top cities in the smart cities 

field. This scenario forms the basis to develop a Noise Monitoring System (NMS) which 

facilitates noise management in the city using new technologies. 

Nowadays, the development of new software and hardware further accelerate the pace and 

Barcelona’s NMS has to be ready to be in constant evolution. At this point, detailed analyses of 

the network have been carried out with the aim of identifying its strengths, weaknesses and 

defining new future challenges. 
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1. Introduction
1
 

The city of Barcelona is located at a strategic 

geographical point on the Mediterranean coast of 

the Iberian Peninsula, protected by the Serra de 

Collserola mountain range and delimited by two 

river deltas. 

The city’s four kilometres of beaches with safe, 

calm, warm waters have made Barcelona a unique 

place for enjoying the sea and water sports. 

Meanwhile, it has one of the most active important 

ports in the Mediterranean, which acts as a 

gateway to Europe for goods coming from Asia, 

Africa and other parts of the world. The city 

extends outwards to its metropolitan area, forming 

a concentrated urban network that makes it the 

sixth most-populated city in the European Union. 

Barcelona is a modern city, so the citizens of 

Barcelona expect to have a good quality of life and 

appreciate to life in a place with a good acoustic 

comfort. 

On the other hand, Barcelona is a compact city 

where there is a co-existence of uses in the urban 

space, so the citizens have to share their living 

space with many sound sources, from cars to bars 

and restaurants. In fact, it is not always easy to 

                                                      

 

achieve the balance that is essential for all our 

citizens’ well-being. 

 

2. Noise monitoring system strategy 

The Barcelona NMS strategy is based on 3 main 

working lines: 
 Evaluate the municipality’s daily work. It’s a 

way to check if different actions and plans 

implemented by all the City Council 

Departments are giving good results. 

 Provide information to our citizens: give 

response to the citizens’ complaints 

 Update the strategic noise map: increase the 

number of long-term measurements to be 

included on the noise map. This would allow a 

detailed analysis in areas where traffic noise is 

not the main noise source. 

These 3 main working lines are developed on the 

next detailed actions: 
 Evaluate the effectiveness of relevant urban 

changes like mobility modifications, area 

pedestrianization, pavement replacement… 

 Control recreational areas 

 Perform pilot tests to reduce the noise levels in 

specific zones. 
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 Evaluate the acoustic impact of annoying 

activities in order to respond to the citizens’ 

demands. 

 Quantify the noise reduction due to the 

implementation of action plans 

 Control the construction works noise levels 

and working time. 

 Control ambulance sirens use near hospitals 

 Assess the waste collection of vehicle noises 

 Assess important urban planning projects  

 Assess road traffic and environmental noise. 

 Calibrate and give additional information to 

the strategic noise map. 

 Others 

 

3. Noise monitoring system description 

a. Acoustic measuring equipment 

The Barcelona NMS currently has 112 devices, 86 

sound sensors and 26 sound level meters.  

The sound sensors are used in fix points of the city 

for a long-term analysis. 

On the other hand, the sound level meters are able 

to measure more information and make audio 

recordings. These devices are only used in 

temporary locations to carry out specific studies 

which require a detailed data analysis. They are 

also very useful when it comes to identifying the 

source of the sound. 

The number of sound sensors installed in the city 

is increasing every year but the sound level meters 

have a downward trend.(Figure 1) 

This migration is done to reduce the investment 

and maintenance costs.  

Figure 1. Equipment evolution. 

The sound level meters are class I and they need 

and annual maintenance and calibration done in 

the laboratory. This fact involves the installation 

and the desinstallation of the class I devices every 

year. 

There is also an annual maintenance of the sound 

sensors, but it is done “in situ”.  

As a result the sound sensors maintenance is 

cheaper than the sound level meters maintenance. 

b. Noise sources 

By laying down different noise sources categories 

and as a result of the analysis of the historical data, 

the sound sources monitored since 2007 are 

obtained. (Figure 2)  

The main noise source measured is traffic noise. 

These noise measurements give information about 

strategic mobility changes implemented 

to promote sustainable development and to 

design a new model of an innovative city.  

 

Figure 2. Historical Sound Sources from 2007 to 2018 

Regarding the second position we have the 

analysis of the recreational areas acoustic impact. 

In Barcelona we have a lot of outdoor recreational 

areas integrated in the urban texture, the dwellings 

and the nightlife share the same space in the city. 

The number of complaints is increasing and a 

long-term strategy has been implemented to reduce 

noise levels during the night. 

Most of the recreational areas devices are installed 

in fix points in order to quantify the noise 

reduction linked to specific actions plans 
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Concerning the third position we have the 

measuring points used to evaluate the acoustic 

impact of annoying activities. These specific 

studies permit the analysis of complex acoustic 

scenarios and the detection of noise sources with a 

random behaviour in order to solve problems that 

directly affect to our citizens. 

In this category you can find wide range of 

different noise sources like shipyards, dog’s 

recreational areas, public fountains, schoolyards 

and many more. 

c. Territorial distribution 

The distribution over the territory is quite 

balanced. Barcelona is divided in 10 Districts 

which are subdivided in 73 neighbourhoods. 

Figure 4. NMS territorial distribution 

There are devices installed in all the Districts but 

the areas with more installed devices are these 

areas with more concentration of recreational 

activities and main roads. 

Eixample, Sants-Montjuic and Sant Martí, are the 

Disticts with more devices due to the high 

coexistence of uses in these areas.  

Nou Barris, Sant Andreu and Les Corts are the 3 

districts with less measuring points. In these areas 

the streets use is more residential, with less 

recreational areas. (Figure 4) 
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4. SWOT Analysis 

SWOT analysis is an examination of an 

organization’s internal strengths and weaknesses, 

its opportunities for growth and improvement, and 

the threats the external environment presents to its 

survival. This analysis is originally designed for 

use in companies, but in this case, this exercise has 

been done to evaluate the current state of the 

Barcelona Noise Monitoring System, in order to 

determine which alternative best meets the NMS’s 

overall strategic plan. 

a. Strengths (Internal, positive factors) 

 Team performed by acoustic engineers 

specialized on acoustics and data analysis. 

 Extended knowledge about the city noise  

and the territory characteristics. 

 Dynamic team on the streets, which gives 

quick response making the installation and 

maintenance tasks. 

 Big network with high number of 

measuring points 

 Good distribution of the measuring points 

over the territory 

 Data analysis own software 

b. Weaknesses (Internal, negative factors) 

 High volume and weight of some devices 

 Sound Level Meters subject to legal 

metrology (annual verification) 

 Need to increase the number of measuring 

points 

 Slow and complex data collection system 

 Data analysis complex system 

 Many manual tasks to download and 

process the information 

 Big amount of data collected 

 Slow speed for data analysis 

 System failures detection not in real time. 

 Information distributed in different 

databases. 

 Severe lack in the maintenance and 

failures management. 

 High maintenance cost of the entire 

network. 

 Changeable working team. 

c. Opportunities (External, positive 

factors) 

 Increasing interest of other municipal 

Departments to use the data collected by 

the NMS. 

 Citizens concerned about noise pollution 

and health 

 Improvement in communications facilities 

(5G, Wireless,…) 

d. Threats (External, negative factors) 

 Lack of staff 

 Limited budget 

 Several data transmission protocols 

 Citizens concerned about noise pollution 

and health 

 Devices cost 

 Coverage problems 

 Municipal WiFi Network not completely 

extended over the territory 

 Poor internal coordination 

 Continuous evolution of commercial 

applications 

 Devices installation done by 2 different 

departments 

 Poor uniformity between the different 

measuring point (variable height and 

distance respect the façade) 

 Meteorological conditions 

 Vandalism 

 

5. Issues and challenges  

SWOT analysis is a preliminary decision-making 

tool that sets the stage for this work.  

After this exhaustive analysis, the main decisions 

taken have been: 
 Equipment and installation: 

o Buy only equipment adapted to the 

Barcelona Sentilo protocol 

o Create a good-practices document to unify 

the installations method on the streets 

o Redistribute the devices to reduce the 

maintenance costs 

o Substitute the heaviest devices for lighter 

ones. 

o Data download and analysis 

o Create a unique software for all the NMS 

processes in order to have all the 

information in the same database. 

o Automatize all manual processes. 

o Reduce the number of intermediate 

servers. 

o Use software to easily share the 

information with other departments in 

order to increase the internal coordination 

o Failures and periodical maintenance 

o Automatize the failures detection 
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o Create an internal manual for failures 

management. 

o Reduce the costs of the NMS maintenance 

o Internal infrastructure: 

o Create a fix team to manage the NMS 

 
6. Conclusions 

Barcelona has a wide noise monitoring system 

with a lot of measuring points distributed all over 

the territory. This fast growth has made that the 

actual system to manage the network has become 

too small. 

The SWOT analysis has permitted the 

identification of the main problems in order to 

implement action plans to achieve a more balanced 

NMS. 

In this context, the main working lines to develop 

are the costs reduction on one hand and on the 

other hand, the reduction of the manual tasks in 

order to concentrate efforts on tasks and functions 

that give added value to the NMS 
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