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I. Introduction 

Air pollution is the biggest problem of every nation, whether it is developed or developing. Health problems have 

been growing at faster rate especially in urban areas of Developing Countries where Industrialization and growing 

number of vehicles leads to release of lot of gaseous pollutants. It is becoming difficult for human beings to 

breathe in a fresh air as the increase in number of vehicles, urbanization and industrialization leads to polluted air. 

Vehicular pollution is a major kind of pollution as it exceeds certain safe level; matter quality gets worsen [1]. 

The strict action must be taken by checking vehicular emission regularly and necessary alterations must be made 

in a vehicle to bring emission of vehicle under a safe limit. Tracking of a level of pollution in urban and suburban 

areas is the foremost requirement to aware about the health and environmental problems caused by pollutants 

mostly present in air. Air pollution caused by road traffic emission emits 97% CO and 75% NO [2]. Various kinds 

of anthropogenic emissions named as primary pollutants are pumped into the atmosphere that undergoes chemical 

reaction and further leads to the formation of new pollutants normally called as secondary pollutants. Harmful 

effects of pollution include mild allergic reactions such as irritation of the throat, eyes and nose as well as some 

serious problems like bronchitis, heart diseases, pneumonia, lung and asthma. 

In past few decades, the quality of outdoor air in developing countries has improved whereas the indoor air got 

worse because of reduced ventilation, energy conservation, the introduction of new sources and new materials of 

indoor pollution [3]. We spend 90% of our time in indoor air [4]. In addition, according to a survey, inadequate 

environmental conditions of a classroom of a school are far worse than in an office building which is one of the 

reasons of student’s health problems [3]. 

The systematic approach to study various aspects of environment is through monitoring conditions of 

environment. The monitoring of environment is not only done with the purpose of measuring or collecting data 

but is necessary to make appropriate decisions for improvement and management of environment by giving 

information to scientist, policy makers and planners [5]. 

II. Need of Monitoring 

During past decades, as result of civilization and urbanization there is a huge growth in Polluting industries, open 

burning of refuse and leaves, massive quantities of construction waste, substantial loss of forests and vehicles 

(particularly diesel-driven cars) on roads that give rise to health endangering pollution. The quality of both indoor 

and outdoor air is needed to be improved on urgent basis. According to a survey, due to air pollution 50,000 to 

100,000 premature deaths per year occur in the U.S. alone whereas in EU number reaches to 300,000 and over 

3,000,000 worldwide [6]. For instance, according to the Fifth Assessment Report of the IPCC, nearly all climate-

altering pollutants either directly or indirectly (by contributing to secondary pollutants in the atmosphere) are 

responsible for health problems [7]. 
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Therefore, it is important to monitor and report hazardous effects of gases such as sulphur dioxide (SO2), carbon 

monoxide (CO), Nitrogen dioxide (NO2), hydrogen sulphide and many others to have useful information about 

pollutants and to take necessary steps to reduce the negative effects whenever it is required. With the advancement 

in technology, monitoring is also improved from manual to automatic but still lots of improvements are required 

to meet harsh conditions of environment [8]. 

III. Harmful Effects of Parameters 

The harmful effects of Parameters of Environment measured using different systems are listed below:   

A. Carbon monoxide gas (CO) 

CO is odourless, colourless, tasteless and highly poisonous gas. It is released when fuel in engine does not burn 

properly and road traffic is the primary source of 91% of all CO emissions [6]. In addition, after combining with 

the haemoglobin of blood, it forms carboxyhaemoglobin (HbCo) which leads to reduction in oxygen carrying 

capacity of blood thus causes hypoxia. Human health is largely in danger with the exposure to 100ppm or more 

[9]. Continuous exposure of CO even at low levels can cause depression, confusion, and memory loss. 

Carboxyhemoglobin can be reverted to haemoglobin but the recovery process is slow because of the stability of 

HbCo complex. The optimum treatment for CO poisoning although remains controversial, but providing 

hyperbaric oxygen therapy is considered as a treatment whether or not it provides necessary results [10]. Half-life 

of CO gets shortens from 320 minutes to 80 minutes on normal air by managing oxygen via non-rebreathe mask 

[11]. 

B. Ammonia (NH3) 

Ammonia fumes are sensitive for the children who have asthma and also cause respiratory allergies.  With the 

regular exposure of ammonia can cause diseases like tracheal and nasopharyngeal burns, alveolar and 

bronchiolar edema. Respiratory distress or failure is occurred with the airway destruction caused by ammonia 

[12] [13]. 

C. Carbon dioxide gas (CO2) 

CO2 is colourless, odourless gas and non-combustible gas. Moreover, it is considered under the category of 

asphyxiate gases that have capability of interfering the availability of oxygen for tissues [14]. It is certified study 

that if the oxygen is unavailable for 3 to 5 minutes, it can cause brain damage or death. Many times, occupant 

generated CO2 act as a substitute for measurement of IAQ. The requirement of outdoor air can be easily predicted 

by the content of CO2 and according to the guidelines of ASHRAE CO2 levels must be less than 1000ppm [15]. 

Generally CO2 levels of outdoor air are under 350ppm. 

D. Temperature and humidity 

Measurement of temperature is important for safety of people and affects our life skills. Greenhouse effect can be 

monitored by measuring temperature and comparing temperature changes from historical to present time 

especially since the industrial revolution using climate data.  

Humidity is a type of gas that protects us from UV rays from the sun and helps trap heat on Earth, thereby making 

the climate on Earth, a pleasant one for living. But as humidity increases, the warmth on Earth also increases 

which makes our life uncomfortable. Humidity is essential for various storage and food processing facilities. 

E. Hydrogen sulphide (H2S)  

It is produced in the decomposition of organic material by bacteria. The various diseases caused by H2S are nausea, 

asthma attacks, eye, lung and throat irritation, sleeping difficulties, headache, weight loss, chest pain and nasal 

blockage [16]. 

F. Smoke 

About 1 million people are in habit of tobacco smoking globally of which majority population is from developing 

countries [17]. Every year nearly 4.9 million people died due to smoking according to 2007 report [18]. In addition, 

second hand smoke is serious threat to the health of people of all age’s causes 41000 deaths each year. 

G. LPG 

Liquefied petroleum gas (LPG) is an odourless and colourless liquid which evaporates readily into a gas. Leakage 

is normally detected by adding an odorant into it. It is considered under the category of highly flammable gases 

and it can be classified as a carcinogen and mutagen if Butadiene content is more than 0.1%. LPG may leak in the 

form of a gas or a liquid. Gas leads to burn or explode after getting in touch with a source of ignition. 
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H. Nitrogen Oxides (NOx)  

Fuel burning in the engine is the main reason of producing Nitrogen Oxides. 49% of NOx is released from road 

traffic emissions and it produces acid rain as well. Moreover, the low level ozone pollution is produced by 

combining with the hydrocarbons which can cause lung cancer.  

I. Hydrocarbons (HC)  

These are basically the compounds of hydrogen and carbon for example Benzene which are found in diesel and 

petrol. 35% HC emissions are from road traffic. Problems caused by HC emission are carcinogenic and is also a 

major ingredient of smog. 

J. Gasoline and diesel exhaust  

The major problems caused by these pollutants in the affected areas are chronic exacerbation of asthma, increase 

likelihood of cancer, asthma attacks and other health problems [19]. 

K. Particulate Matter 

Particulate matter is mixture of particles such as, salt, smoke, soot, dust, acid droplets, organic chemicals, metals 

and soil. It can be classified into inhalable coarse particles (diameter is between 2.5 to 10 micrometres) and fine 

particles (diameter is equal to or less than 10 micrometres). Particles having diameter less than 10 micrometres 

can serious health problems like hearth attack, asthma attacks, bronchitis by passing through throat and lungs 

and enter the lungs. It also reduces immunity against infections especially for children.  

IV. Related Work 

A. Environmental Monitoring Techniques 

GIS based system is designed, implemented and tested to monitor the pinpoints of air pollution of any area. It 

consists of a microcontroller, gas sensors, mobile unit, a temporary memory buffer and a web server with internet 

connectivity which collects data from different locations along with coordinate’s information at certain time of a 

day. The readings for particular location are averaged in a closed time and space. The Global Positioning System 

(GPS) module is attached to a system to provide accurate representation of pollution sources in an area. The 

recorded data is periodically transferred to a computer through a General Packet Radio Service (GPRS) connection 

and then the data will be displayed on the dedicated website with user acceptance. As a result large number of 

people can be benefited with the large information gathering network [6].  

Parameters considered: CO, NOx, and HC  

In past, the monitoring of air pollution is done by generating a two dimensional map of concentration of pollutants 

through computerized tomography technique. It is advantageous over another method called absorption method. 

In this system, a beam of a laser source which is situated at the centre of any area is rotated while directing towards 

the circumference of the circle. A cylindrical mirror is used to have a reflection of an incident laser beam at an 

angle in the form of a fan beam across the circle. The beam coming from the mirrors then strikes the directors 

reclining in the same plane which is parallel to the ground. The reason of using this technique is that it with the 

transmission of lower energy laser beam is able to monitor the pollution sources situated in some area with the 

advantage being increased range [20].  

Parameters considered: CO2 

GSM/GPRS based system for recording environmental data such as temperature and humidity using Arduino Uno 

Microcontroller is proposed in which values are stored using SD card attached to GPRS module rather than 

Arduino Uno memory. The GPRS module is used to provide various functions like the transmission of the data, 

real-time clock functionality, and data storage on a Micro SD card. Hydrologic Information System (HIS) software 

created by Consortium of Universities for development of Hydrologic Sciences Inc. (CUAHSI). On software side 

HTTP GET request is generated to transmit data and to provide timestamps over the internet. Info (contains 

metadata information) and readings (contains temperature, humidity and timestamp values) are two parameters 

which are transmitted using GPRS technique.  The data stored in HIS can be categorized in international 

catalogues such as the Global Earth Observation System of System (GEOSS) catalogue through WaterML 

encoding [21].  

Parameters considered:  Temperature and Humidity 

B. Wireless Sensor Network (WSN) Based Monitoring Systems 

An environmental monitoring is done through a wireless sensor network (WSN) and grid computing technology. 

Another application called mining of data is also implemented. The different methods such as network architecture 

with the two layers, distributed data mining algorithms and peer to peer e-science grid architecture are gathered 

together to collect data. The performance and operation of WSN is examined by using tiny operating system [22]. 

Parameters considered: CO, NO2, and SO2   
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Pollution can be effectively monitored with the use of WSN is capable of providing a real time pollution data. The 

calibration of gas sensors like CO2 gas sensors, NO2 gas sensor is done by using various suitable calibration 

technologies and then WSN is formed using a multi hop data aggregation algorithm. The pollution data is shown 

in the form of numbers and charts with the help of web interface and is available on internet as well. Temperature 

and humidity parameters are measured along with the gases and data is analysed data fusion  

[23]. 

Parameters considered: CO2, NO2, Temperature and Humidity  

The system is proposed which integrate different technologies like frequency hopping communication technology 

and virtual instrument technology to fulfil wireless data transmission for monitoring of air quality. 

The carrier frequency is adjusted according to the result and full radio spectrum is used with the use of a spectrum 

hole detection sample. The wireless transmission of data is performed without interference with this specimen 

and real time information can be received by a system effectively. Moreover, this system is useful for non-

professional staff also as the data is easy to read and shown clearly [24]. 

Parameters considered:  SO2, CO, NO2, and O3 

The system proposed to monitor the quality of air with the help of the wireless sensor network and GSM (Global 

system for mobile communication) module is integrated to provide mobile communications. The system is 

composed of Carbon Monoxide (CO) gas sensor, a gateway, weather station module to monitor parameters like 

such as temperature, barometric pressure, rainfall, relative humidity, wind speed and wind direction and a back-

end platform. The collected data from sensors is stored in a database which is controlled by the LabVIEW 

program. The concentration of CO caused by vehicular emissions is monitored at the roads of the Taipei city. The 

results of this system show that it is able to provide micro-scale air quality monitoring using WSN technique [8]. 

This system is comparatively expensive.  

Parameters considered:  CO and Temperature 

The system is deployed in the public transport like buses which have reliable and fixed routes. The model includes 

Mobile Sensing Box (MSB) which consists of a microcontroller, sensors, GPS system and a cellular modem. The 

power supply is provided by connecting to the bus battery to operate this model. The concentration of CO and 

particulate matter is measured in the proposed system. The system consists of various monitoring stations, which 

are able to communicate wirelessly with the use of backend server, equipped with the metro logical sensor and 

gas sensor for recording data wirelessly. The real time data which is collected through a backend server is 

converted to the useful information for the user with the help of web portals [25].  

Parameters considered:  CO and Particulate Matter 

B. Centralized monitoring 

Centralize monitoring gives the surety of quality, improvement in ability and integrity of data. The various sensors 

are deployed at different places and the collected information from the sensors is sent to the server which provides 

the pollution information to the end user easily. Cloud data set is used for uploading the data for analysis, or 

viewing of data for future use. The data is recorded in a database management system over a centralize database 

and whenever there is requirement of information, it can be searched easily by the user.  

C.  Monitoring of Parameters over the Google map 

The monitoring is basically performed to display collected information in the form of a user friendly format. The 

trend of websites and the mobile application are increasing to give information about the real time data which 

mainly consists of previous and the current measured values of pollution levels. The website access is available 

to the authorized user only but it can be easily available to the public by taking permission. The level of pollution 

at different location is displayed over a Google map through a website and with the help of an internet connection 

[26]. 

V. Conclusion 

Monitoring of environment using wireless sensor network is advantageous over using other techniques as easy to 

setup, its implementation is of low cost and provides real time data for parameters. With the use of monitoring 

stations, it is possible to collect and analyse real time data from various areas like road traffic, industrial areas and 

other polluted and non-polluted areas for monitoring purpose.  To screen the contamination level from various 

range of look is a troublesome assignment and it requires a huge framework setup and appropriate administration 

yet in the event that framework can fragment the contamination level according to the region so it can be better 

checked and better arrangement can be given. In coming days, it will be possible to implement the web based 

monitoring of the environmental parameters and for live map view of data can be shown through Google map. 

Pollution level must be monitored carefully to have accurate reading of harmful gases present in particular area 

to provide guidance to people about choosing another route while travelling or to shift to another place for living 

so as to reduce health problems. 
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