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Abstract—The environmental data acquisition station is used to manage the
public health and detection of a microclimate of a city for a broadcast processed
high precision data for users. This research article is summarizing the applications of Electronics and GIS applications to health risks management due to air
pollution, noise and microclimate change detection, to study the geography of
urban health risks and environmental change in Casablanca, Morocco. acquisition of environmental and Climatological Data using sensor networks, results a
new possibilities and advantages, of environmental data monitoring using electronic circuit with a broadcasting system via a technology with wireless transmitter. The main object of this research is to present a simple and rapid method to
provide instant microclimate and environment data, which can be used to manage
the public risks caused by pollution and environment changes. As the climate and
environment conditions are variable from a place to place, it is difficult to get
accurate climate and environment for a particular location in a city. With the advancement of technology, especially data acquisition systems, the problem of
large set up area and cost has been reduced. The data acquisition station can be
set up at any place and provide an accurate and instant climate and environment
report to any citizen of the city. The report of the data acquisition system can be
used by the users to choose the best place for them to live due to their diseases.
In addition, these data can be collected in a GIS system to create a microclimate
change and air pollution map of different zones in the city, predict the future
climate, and air pollution of the city.
Keywords—Microclimate, public health risk, electronic circuit, risk management.

1

Introduction

In previous years, the urban evolution of cities, the intrusion and the violation of
ecosystems have caused many unhealthy phenomena such as climate change, air pollution, as well as the infection of the general environment of the cities (the quality of life
of the citizens) [4][11]. In a megalopolis city the climate change from time to time,
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place to place drastically, similarly for the quantity of particulates hazardous fine particles present in the air such as carbon, monoxide, methane, propane also the noise
[18][10]. Which can easily occur in megalopolises like the biggest city in Morocco
(Casablanca). In addition, there are no specific devices currently located and implemented in Casablanca city to provide and democratize access of real-time microclimate
data and air pollution also noise data. The modern system on data acquisition is advanced of technology. The data acquisition station uses miniaturized measuring instrument, efficient, reliable to provide instant microclimate, air pollution, and noise data.
The air pollution is a global concern as it may cause many chronic and fatal risks
and disease. Especially in developing countries, rapid urbanization is happening, without paying attention to the environment [8][9][12][19]. As urban areas have high density of population, maintaining air quality is becoming more and more challenging.
People are unknowingly exposed to harmful gases making them prone to many deadly
diseases. The effect is even more severe for young and elder adults. Road vehicles and
industrial units are one of the main sources of outdoor air pollution in cities. Currently,
atmospheric pollutant concentrations are collected by environmental or governmental
authorities using fixed monitoring station, equipped with instruments specialized in the
measurement of many pollutants, such as carbon monoxide (co), oxides of nitro-gen
(nox), and sulfur. Carbon dioxide (so2), ozone (o3) and particulate matter [1][2][3][7].
One of the threats that affect the public health of city inhabitants is noise pollution who's
been increasing and is not taken into account for most inhabitants of the city of Casablanca. It has been estimated that around 90% of Casablanca city suffer from noise.
The main object of this work is providing the microclimate, air pollution and noise
daily data. The air pollution and noise data, can affect our daily lives and health, if we
didn’t know about them in right time we would be in serious trouble. Air quality, noise
and microclimate detection is based on a low-cost sensing, who will reduce initial investments and annual operating costs for example in Europe, all countries are required
to comply with the EU Directives (e.g. the Council Directive 96/62/EC on ambient air
quality assessment and management, commonly referred to as the Air Quality Framework Directive). Such directive describes the basic principles for assessing and managing air quality in the Member States, and list the pollutants for which air quality standards and objectives shall be developed and specified in the legislation. These also recommend specific numbers of monitoring stations for individual pollutants, on the basis
of the number of inhabitants and geographic partitioning.
The data acquisition station is a set of sensors connected to an electronic circuit that
processes and analyzes the data in order to transmit the data to the user via a wireless
model [15][16][17]. Data acquisition station can continuously perform data acquisition,
event detection, environment monitoring. Because the station can wirelessly send and
receive data, data acquisition stations are used in man applications.it can be widely used
in environmental monitoring, industrial production, air pollution monitoring, smart cities, and other fields [20]. With the advent of the Internet of Things era, they are increasingly applied extensively, and they have gradually penetrated into all areas of human
life and have attracted the attention of people in the industry. At the end Modern data
acquisition is the processes of measuring real world physical conditions captured as
analog waveforms and converted into digital numeric values that can be manipulated
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by a computer [5][6][13][14][21][22]. Multiple parameters are multiplexed and finally
proceeding through a single channel to the computer to show the data. For Broadcasting, the data taken by the sensors are transmitted to users near the station via
WIRELESS or sent via GPRS to a server then consulted on the web interface as maps.

2

Motivation and Purpose

Today, monitoring the environment and the microclimate is becoming one of the
challenging tasks. Getting the accurate data of the environment and microclimate of a
city, then democratizing access to this category of data by broadcasting it by Wi-Fi to
any user close to the station is the main aim of this work. Knowing that the public health
of the inhabitants of the city is strongly affected by pollution and climatic conditions,
hence the importance of making these data available to the inhabitants.
2.1

Justification of the project

For microclimate detection: The climatological stations installed in Casablanca
does not provide data on the micro climate of the city of Casablanca, since it is the
largest city in Morocco, hence the importance of acquiring micro climate data is paramount. Thus, it will be used to prevent and manage environmental risks in relation to
climate and pollution.
For public health risks: The relationship between public health and the environment is increasing. The importance of acquiring the data in relation to the latter is very
primary like the quality of the air (pollution), the noise, the humidity the data acquisition station proposed in this work will allow users to know the ideal place to preserve
their health, or the citizen can avoid residing in high risk areas de-pending on their
diseases.
2.2

Lack of monitoring systems in Casablanca

In Casablanca, the lack of a survey conducts to observe the various air quality and
weather parameters through analog devices give as a point on doing this work. The
topic of weather, air pollution monitoring is not new. However, a monitoring station
broadcasting data for inhabitants near to this one without using network is rare. Most
of the previous works have shown a complicated hardware system and different devices
were made for the analysis of different parameters. Many research papers about weather
monitoring have been published over the last years, but we are not aware of any specifically showing a new idea that can help inhabitants to know the general condition as
well as air quality and weather on a real time by getting it directly from the monitoring
station without having internet, especially for developing country like Morocco.
Monitoring weather, health quality change seems to be a major challenge in todays
for a megalopolis. Casablanca is affected by those changes because it's the industrial
city in Morocco. The increasing number of populations, climate and pollution changes
from a localization to another are all posing potential barriers on public health. The
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public health degradation occurs in a long time and it is not easy to stop it, but we can
reduce the risks by applying cheap available technologies. The weather change and
degradation of the public health continue to affect social welfare of citizens, since there
is no easy way to send data to inhabitants. Every day, weather, environment quality
affects our people in their daily-life. The effect of those changes can be managed by
applying today’s new technology.

3

System Overview

The concept of the system is based on an Arduino module which reads the data from
the sensors, and the GPS and sends this data via WIFI to a connected device (Fig. 1).
The connected device is a smartphone running an application that receives this information, to display it on the screen, with the possibility of storing it in memory. The
system also sends this data to the server for display in the form of a map via a geographic information system (Fig. 2).

Fig. 1. Station System.
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Fig. 2. Station System.

4

Result and Discussion

The data, controlling unit is an embedded system platform. Here an Arduino is used.
It is powered by a battery or solar panel power & programmed for the specific applications using Arduino open source software. The sensors and GPS, collect data and send
it to the Arduino for digitally processing analysis of data. A transmitter-receiver Wi-Fi
module is also connected with the system for wireless data transmission. All the modules will be set in a cube box of small dimension. The station can be placed anywhere.
The Architecture of the station is shown in Fig.3 which is comprised of three parts
first one is the primary processing tasks are done by the Arduino microcontroller ; the
second is the tasks related to network communication are run through the WIFI Module;
and the third is the Sensors and GPS , which provides data to the Arduino.
The Arduino divided into different subsections:
• Main: Manages the overall tasks based on the inputs received from the different
components, triggers reading, publishing and stocking data collected by sensors
and GPS, communication with the WIFI module.
• Power: Manages battery power, and battery charging.
• Configuration: Takes charge of the configuration on the station.
The WIFI module manages network related tasks. It communicates with the Arduino
and takes care of tasks like, publishing data to the cloud, setting up an access point
through a web interface.
The Sensor and GPS: offers data to the Arduino as like temperature, humidity, etc.
and the position by GPS when the station will be in move.
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Fig. 3. Station Architecture.

4.1

Hardware system

The circuit diagram of the station is (shown in Fig. 4) a prototype which we will built
in our lab then will be deployed in real world scenario which is connected via Wi-Fi to
the users (smartphones) next to it and also send data to the cloud.
Though it is evident that more sensors we will be using, the more accurate data we
will get so, to build the device, we have used important primary sensors (Humidity/Temperature, Gas, Noise, Rain and Carbon monoxide) which are connected to the
Arduino board.
With these sensors connected to an Arduino, this prototype is connected via Wi-Fi
to obtain data that enable the user to know the environment and the appropriate place
for Human Heath.

Fig. 4. Diagram of the Complete System.

36

http://www.i-joe.org

Paper—Low-Cost Data Acquisition Station for Microclimate Detection and Public Health Risks…

4.2

Public health risk management related to the urban environment

The acquisition stations data must be consulted by municipalities and scientists
throughout the cloud. From this data, regional and local response plan according to the
risks incurred can be established. In this area, Geomatics is an indispensable tool for
assessing impact zones by type of risk depending on their location and the severity
indexes in each location. Organizations can identify planning and response methods for
public health emergencies. Delineate the areas exposed to risks, known as "danger
zones", taking into account the nature and intensity of the risk incurred. Delineate the
so-called "precautionary zones", which are not directly exposed to risks. Define prevention, protection and safeguard measures to be taken in the areas mentioned.
4.3

Developing a culture of risk among citizens

Whatever measures are taken to limit the intensity of the risk, the effectiveness of
the long-term prevention policy requires training and information for citizens, which
enable them to adopt responsible behavior with full knowledge of the facts. To do this,
the identification of high-risk areas must be systematic and widely communicated to
the public. In all areas concerned, the population must be informed of the risks it faces.
It must be aware of the lack of human control over environmental risks, the relative
effectiveness of solutions and the need to accept the constraints of its environment. In
dangerous areas, it must practice proper behavior for its protection.
4.4

The challenges

New technological developments in environmental sensing bring along, as expected,
some techno-economic challenges. The most significant of these is the reliability of
measured data, since most sensors require independent evaluation under a range of ambient environmental conditions [4]. Further challenges include improving the sensors'
typically short working time, as well as their robustness, through rigorous evaluation
under a range of diverse environmental conditions. Economic challenges include reducing maintenance (including calibration, solar panel power maintenance) and data
management/analysis/visualization costs, which in many cases exceed the cost of the
actual sensor system itself. Finally, new challenges lie ahead if the decision makers are
not prepared to embrace such technology, especially in non-developed country like Morocco, knowing that our target is the municipal agencies as customers. The main technological challenge regarding the use of sensors for environment and weather monitoring is to improve their sensitivity, stability and longevity of operation before replacement. Measurements from distributed sensors can be transmitted at almost real-time
and stored in databases, and online platforms can be a means for dissemination but in
such location where there’s no internet the direct transmission of data by wireless (WiFi) provide an excellent means for fast and transparent dissemination. Ownership and
dissemination of the monitored data provide both challenges and opportunities. This
should be addressed effectively and transparently, to benefit the public and help the
authorities in health quality and weather management. Data management centers should
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be established, where data would be stored, validated, processed and modelled into formats which are useful to various stakeholders, such as visual spatiotemporal maps, or
predictions of concentrations and exposures related to pollution and noise, emission
patterns and meteorological forecasts.

5

Conclusion

We have designed a station for climate and environment monitoring system. The
station can be a provider of data that will be exploited by Geomatic science to have a
good urban risk management. The system is simple to construct, portable, cost efficient,
less power consuming and reliable. We demonstrate the hardware design and the data
acquisition system. We have designed a station for climate and environment monitoring
system. The system is simple to construct, portable, cost efficient, green power consuming and reliable. We demonstrate the hardware design and the data acquisition station. As the system does not use just internet network (direct transmission to near users),
data transmission has low cost which in terms provides large applications. It will have
a positive impact on the public health quality and help the authorities in the environment
and weather management. There are some limitations such as the device may not communicate to a long distance without powerful transceivers section. The components
may be damaged by long time use.
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