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Abstract - Internet of Things (IoT) is adding worth to 

product and applications within the recent years. The 

system projected during this paper is a complicated 

answer for watching the atmospheric condition at a 

selected place and create the data visible anyplace within 

the world. Most of the weather coverage applications 

extracts the information from correct weather system. 

Here we have a tendency to ar building our own weather 

coverage system which might provide America data. 

during this paper we have a tendency to try to investigate 

weather streaming knowledge like temperature, 

humidity. Here we have a tendency to ar about to use 

ThingSpeak tool for implementing the paper. Mean 

whereas knowledge is collected through IOT sensors for 

this paper. we will setup this in our home and acquire 

time to time changes in climate which might facilitate 

America. This paper shows the time period watching of 

temperature, wetness and air quality exploitation the net 

of Things (IoT) on ThingSpeak cloud.  

 

Index Terms - IoT Technology, Weather Monitoring 

System, Sensors, Thingspeak. 
 

I.INTRODUCTION 

 

Present day innovations in technology principally 

target dominant and observance of various devices 

over wirelessly over the web specified the web acts as 

a medium for communication between all the devices. 

Most of this technology is targeted on economical 

observance and dominant of various. associate degree 

economical environmental observance system is 

needed to observe and assess the atmospheric 

condition just in case of surpassing the prescribed 

level of parameters (e.g., noise, CO and radiation 

levels) and for gathering knowledge for analysis 

functions (amount of downfall, windspeed etc.). A 

system is taken into account as a sensible system once 

the device equipped with sensors, microcontrollers 

and varied code applications becomes a self-protecting 

and self-monitoring system. 

Event Detection based mostly and special method 

Estimation square measure the 2 classes to that 

applications square measure classified. at first the 

device devices square measure deployed in 

atmosphere to sight the parameters (e.g., Temperature, 

Humidity, Pressure, LDR, noise, CO and radiation 

levels etc.) whereas the info acquisition, computation 

and dominant action (e.g., the variations within the 

noise and CO levels with reference to the quantified 

levels). device devices square measure positioned at 

totally different locations to gather the info to forecast 

the behaviour of a specific space of interest. the most 

aim of this paper is to style associate degreed 

implement an capable observance system through that 

the specified parameters square measure monitored 

remotely mistreatment web and therefore the 

knowledge gathered from the devices square measure 

hold on within the cloud and to project the sure trend 

on the net Environmental perceptive is a vital IoT 

application that occupies observance the neighbouring 

atmosphere and accounting this knowledge for 

economical short term measures like remotely 

dominant the devices and future knowledge analysis 

and measures. This paper shows the belief details 

associate degreed results of an environmental 

observance system. The system consists of a 

NodeMCU ESP8266 Wi-Fi module that interfaces 

with DHT11 wetness and temperature observance 

device aspect|in conjunction with|beside|at the aspect 

of|together with} MQ-7 gas observance system at the 

input side and at the output side the perceived 

knowledge is distributed through web to an overseas 

cloud storage open IoT API ThingSpeak. the web of 

Things (IoT) provides a promising resolution for on-

line observance and connected activities, alongside 

wireless device networks (WSNs) and mobile web. 

IoT has developed from a convergence of technologies 

together with wireless communication, the web and 
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small mechanical device systems [1], [ 2]. The main 

objective of this work is to investigate Weather 

knowledge for optimum temperature, minimum 

temperature, wetness levels, CO2 level, wind speed, 

atmosphere force per unit area, etc. The weather 

observation knowledge is employed to archive for 

basic analysis in elementary areas of region sciences. 

As a usual follow emergency drills square measure 

conducted sporadically at specific locations to stay the 

management acquainted and cozy to handle such 

events at any purpose of your time. related work 

The major cause of air pollution in cities is due to 

vehicles. Vehicular pollution leads to a vital increase 

in the emission of loads of myriad toxins into 

environment. The commercial systems available in the 

market are devices that use the semi-conductor sensors 

at the smoke emission outlets of vehicles and this 

system detects the pollutant levels and also indicates 

this level to the owner of the vehicle with a meter. 

When the pollution level increases beyond a particular 

threshold level, alarm will start ringing in the vehicle 

to indicate that the limit has been attained and the 

vehicle will automatically stop running after certain 

time[3][4]. This type of individual usage system does 

not help the public to get into an awareness zone. 

Bharat stage emission standards are the emission 

standards set by the Indian Government to regulate air 

pollutants from internal combustion engines in motor 

vehicles. Also, over the years, several regulations have 

been made by the Government to regulate and reduce 

the emission from vehicles but in vain. 

Also, other cost-effective measures were introduced to 

control the air pollution by calculating the levels of 

each and every pollutant [5][6][7]. Based on the 

observed values, the air quality index for that region is 

calculated and the values are made available through a 

web page. But the main disadvantage of this system is 

that users are not provided with a portable application 

to view pollution levels then and there and a pictorial 

format is missing for easy view [8][9]. 

The motive of making a smart city can be fulfilled by 

using technology, thus making the life better and 

enhancing the quality of services, therefore meeting 

every individual's needs. With modern technology in 

fields of information and communication, it has 

become easy to interact with the authorized people of 

city to tell the where abouts of the area or city, how 

well the city is developing and how to make it possible 

to achieve a better life quality. In this system, an 

application was created to make one more step in the 

fulfilment of the goal. An area is analyzed for 

evaluating how much pollution is affecting the area. 

The components of gases and their amounts are 

calculated and checked. If the amount is higher than 

normal, then the officials are reported about it. After 

that, the people are made to clear the area and taken to 

a safe place. The combined network architecture and 

the interconnecting mechanisms for the accurate 

estimation of parameters by sensors is being explained 

and delivery of data through internet is presented.[10] 

Some of the research work made for monitoring the 

pollution parameters in a particular location in order to 

make the environment safe and that area smart. 

Different methods were used in the past and are 

described in this section [11]. First is Smart 

Environment Monitoring using Wireless sensor 

networks [5] in which the main focus was on the 

developing an environment free of pollution by 

making it smart. Wireless sensors are fitted all over the 

city and in public transports. By monitoring all the 

sensor networks, all the environmental happenings can 

be gathered as a streaming database to analyze the 

environmental position. The monitoring data gathered 

from stationary nodes installed in the city to the mobile 

nodes placed on public transports is given by this 

technique. Second is Toward a Green campus with the 

internet of things. It is an implementation of idea to 

save energy through adequate management of 

computer machines and air conditioner. It is based on 

the theory of internet of things [12]. Third is WSN- 

and IOT based Smart Homes and their extension to 

Smart Buildings. This work is based on the use of 

reliable, efficient, real-time, and economical sensor 

networks for making smart homes. In this, the sensor 

nodes are fitted into the different areas of home. These 

nodes produce data of the movement done in the home 

or any usage of an object. Further, these homes are 

extended to smart buildings. 

 

II.PROPOSED WORK 

 

The projected Embedded device is for observation 

Temperature, Humidity, Pressure, intensity, sound 

intensity levels and CO levels within the atmosphere 

to form the setting intelligent or interactive with the 

objects through wireless communication. The 

projected model is shown in figure two that is a lot of 

pliable and distributive in nature to watch the 
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environmental parameters. The enforced system 

consists of a microcontroller (ESP8266) as a main 

process unit for the whole system and everyone the 

sensing element and devices may be connected with 

the microcontroller. The sensing elements may be 

operated by the microcontroller to retrieve 

information|the info|the information} from them and it 

processes the analysis with the sensor data and updates 

it to the web through Wi-Fi module connected with it. 

Our projected ‘Smart weather observation system’ in 

contrast to standard weather observation instruments 

is extremely tiny and compact permitting it to be put 

in simply on rooftops. it's light-weight and portable; 

this advantage permits North American country to 

simply carry it to remote location for installation. 

because of its style it may be simply be carried by a 

weather balloon to live part changes at high altitudes. 

The power necessities for our system (sensors and 

boards) is far less compared to the prevailing 

instruments within the market thus facultative North 

American country to use star cells as power offer. This 

not solely cuts down on price however permits North 

American country to go away the observation system 

in remote, areas wherever power is not simply 

obtainable, for long periods of your time. Addition of 

star panels conjointly helps our style be eco-friendly 

 
Fig 1. System block diagram. 

This system is principally composed of NodeMCU 

ESP8266 microcontroller with Wi-Fi module, 

temperature sensing element, humidness sensing 

element, gas sensing element and power provide 

supply with buzzer and light-emitting diode 

indication. The figure one shows the flow of the 

system practicality wherever the DHT11 offers the 

live reading of temperature and humidness similarly as 

MQ7 offers the concentration of gas in setting, at the 

same time to the NodeMCU ESP8266 microcontroller 

with W i-Fi module over the web through ThingSpeak 

cloud. Entire knowledge transmitted from these 

sensors are keep in ThingSpeak info wherever it's 

analyzed and monitored for more reactions. 

 

III.HARDWARE REQUIRED 

 

A. NodeMCU ESP8266 Microcontroller with Wi-Fi 

module 

NodeMCU is an open source IoT platform which runs 

on ESP8266 Wi-Fi SoC and the hardware is based on 

ESP-12 module. It refers to firmware rather than the 

development of kits that provides access to these 

GPIOs of ESP8266 and it is widely used in various IoT 

applications. It provides access to the GPIO (General 

Purpose Input/Output) of the module and It can be 

either input pin or the output pin, whose behaviour can 

be controlled at the time of running. 

Here we used ESP8266 Wi-Fi module which is having 

TCP/IP protocol stack integrated on chip. So that it can 

provide any microcontroller to get connected with Wi-

Fi network. ESP8266 is a pre-programmed SOC and 

any microcontroller has to communicate with it 

through UART interface. It works with a supply 

voltage of 3.3v. The module is configured with AT 

commands and the microcontroller should be 

programmed to send the AT commands in a required 

sequence to configure the module in client mode. The 

module can be used in both client and server modes. It 

includes firmware which runs on the ESP8266 Wi-Fi 

SoC from Espressif Systems, and hardware which is 

based on the ESP12 module. 

 

Fig. 2. GPIO notations of ESP8266 
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The processor chip has 16 GPIO lines, and some of 

which are used to interface with other components of 

the SoC, like flash memory. There are about 11 GPIO 

pins remaining for used for GPIO purpose. Two pins 

out of 11 GPIO are generally reserved for RX 

(receiver) and TX (transmitter) in order to 

communicate with a host PC from which compiled 

object code is downloaded. This module gets charged 

and information gets transferred from host to board 

through USB cable. 

 
Fig. 3. NodeMCU ESP8266 microcontroller with Wi-

Fi module 

 

B.Temperature Sensor and Humidity Sensor 

The DHT11 is an essential, ultra-minimal effort 

computerized temperature and humidity sensor. It 

utilizes a capacitive humidity sensor and a thermistor 

to gauge the surrounding air and releases a digital data 

on the data pin (no analog information pins required). 

The main genuine drawback of this sensor is you can 

just get new information from it once every 2 seconds, 

so when utilizing our library, sensor readings can be 

up to 2 seconds old. It works on 3 to 5V power supply. 

Good for 20- 80% humidity readings with 5% 

accuracy and for 0-50°C temperature readings ±2°C 

accuracy 

 
Fig. 4 Temperature and Humidity Sensor DHT 11 

 

C.CO2 Sensor 

Carbon Monoxide (CO) sensor, suitable for sensing 

CO concentrations in the air. Carbon monoxide sensor, 

suitable for sensing CO concentration in air. The MQ-

6 can sense CO-gas concentration somewhere in the 

range of 20 to 2000ppm. This sensor has a high 

affectability and quick reaction time. The sensor's 

yield is aanalog resistance. The drive circuit is 

exceptionally straightforward; you should simply 

control the heater curl with 5V, include a load 

resistance, and associate the output to an ADC. 

 
Fig. 5 Carbon Monoxide (CO) sensor MQ 6 

The standard reference strategy for the estimation of 

carbon monoxide concentration in air depends on the 

ingestion of infrared radiation by the gas in a no 

dispersive photometer. This technique is reasonable 

for stable establishments at fixed site monitoring 

stations. All the more as of late, convenient carbon 

monoxide analyzers with datalogging have turned out 

to be accessible for individual presentation observing. 

These estimations depend on the electrochemical 

responses between carbon monoxide and deionized 

water, which are detected by exceptionally planned 

sensors. These days the determination, strength and 

affectability of the electrochemical analyzers are 

inside the details of the reference technique and, 

together with the data logging systems, they fit into a 

little rucksack or even a pocket. 

Conversion factors  

1 ppm= 1.145 mg/m3 

1 mg/mg = 0.873 ppm 

 

D.Light-Dependent Resistor 

Light intensity is measured using an LDR. An LDR is 

a component that has a (variable) resistance that 

changes with the light intensity that falls upon it. This 

lets them to be used in light sensing circuits. A light 

dependent resistor (LDR) is a light-controlled 

inconstant resistor. The resistance of this decreases 

with increasing incident light intensity; in other words, 

it exhibits photoconductivity. 
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Fig 6: LDR 

 

IV.IMPLEMENTATION ON THINGSPEAK 

 

IoT system provides an easy however powerful 

capability to figure on completely different quite 

devices and applications by exchanging data. IoT 

services ar accountable for distributing messages to 

the purchasers connected with the platform. 

ThingSpeak is a web of Things (IoT) platform that 

gathers and stores the sensing element knowledge 

within the cloud and develop the IoT applications. The 

ThingSpeak IoT platform provides apps that allow you 

analyze and visualize your knowledge in MATLAB, 

then act on the information. sensing element 

knowledge is sent to ThingSpeak from NodeMCU 

ESP8266 Wi-Fi module. This paper discusses 

concerning the environmental parameters like 

temperature, wetness and gas variations during a 

specific place exploitation the information received 

from the several sensors and displayed in ThingSpeak. 

 

A.Cloud 

Cloud systems contains infrastructure and software 

system which will be brought within the form of 

remote services on a pay-asyou-go evaluation model; 

these cloud systems are represented because the 

consequent step of the Internet’s evolution [8]. it's 

thought about to be the shop house of the information 

and may be shared by the devices with specific 

privileges that outline the access rites of storing the 

information. typically, the user gets AN API key, the 

secret and the device purpose that it's registered. 

exploitation this API keys and the secret that has 

established by the user by taking the Wi-Fi hotspot of 

the user may access the information received from the 

devices. 

 

B.Devices 

They act as sensors used for varied functions of 

watching and transmission the information to the 

cloud. during this paper the sensing elements we've 

used are DHT11 composite sensing element (for 

temperature and humidity) and MQ6 Gas sensor, LDR 

Sensor. 

 

C.Applications 

After receiving the information, the program that 

consumes the data and sent it to every and each device 

that ar connected with this platform. 

 
Fig.7. Architecture of IoT 

Arduino IDE was wont to program for knowledge 

received from sensing element and knowledge is 

transmitted to the cloud. once testing the hardware 

elements separately, integrated on board. 1st of all, the 

Wi-Fi module was initialized by causing the 

commands. once the low-level formatting, we tend to 

organize the Wi-Fi module ESP8266. Finally, we tend 

to write software system for reading the sensing 

element knowledge from DHT11 and MQ6 that has 

each temperature, wetness, and gas readings in real 

time application. Once sensing element knowledge is 

uploaded to the cloud, we tend to use the IoT analytics 

service of ThingSpeak to mixture, visualize and 

analyze live knowledge. The Wi-Fi module sends 

knowledge to the cloud through its allotted 

information processing. Once connected to 

ThingSpeak, AN API secret's allotted to watch the 

readings. once each device connected we will see the 

login page 212 wherever the user should login with 

specific API key and also the token that is given by the 

cloud in order that the privacy is maintained by the 

server. 

V.RESULT 

 

NodeMCU module is powered exploitation USB cable 

and therefore the 3 sensors area unit connected to that 

and LED and buzzer is connected for alert signal. 

WLAN module gets the input from these sensors and 

power-driven exploitation electrical device. The USB 

cable not solely provides power however transfers the 

info from laptop. In computer code programming 
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we've got set the default price, once the temperature 

exceeds the worth ,the circuit visits associated it are 

often known by red light-weight indication and 

continuous buzzer sound until the temperature price 

lowers down the default price that acts as an alert 

signal. 

 
Fig 8: Prototype 

The result of different environmental conditions such 

as temperature, humidity gas can be measured, based 

on the inputs from different sensors. In this paper we 

have selected three fields on ThingSpeak. We have 

assigned humidity in the first field, temperature in the 

second field and the third field is for the gas sensor. 

The graph in Fig. (9) shows humidity vs. time where 

the changes in humidity are updated after an interval 

of 15 seconds. Here we can be able to find the 

humidity and average value is 95. 

 
Fig .9. Humidity variation graph 

The level of CO concentration is measured employing 

a system known as elements per Million (ppm). an 

amount of 70ppm of CO is enough to supply negative 

effects in healthy mortals. If the concentration is of 

400ppm then it causes a death over simply some of 

hours. CO is simply sort of a silent killer since it is no 

color, no style, and no smell. the general public WHO 

area unit exposed do not even comprehend it. 

therefore, it is vital to live the concentration level of 

CO gift over bound specific space. The graph in Fig. 

(10) shows gas vs. time wherever the changes in gas 

area unit updated once associate degree interval of 

fifteen seconds.  

 
Fig .10. Gas variation graph 

 

VI.CONCLUSION 

 

The experimental results victimisation ThingSpeak 

Matlab shows that the analysis of weather information 

is incredibly easier and apprehensible. The 

temperature, humidness and CO worth may be 

monitored with net of Things (IoT) conception 

through an experiment tested for watching 3 

parameters. It conjointly sent the device parameters to 

the cloud (Google unfold Sheets). This information is 

going to be useful for future analysis and it may be 

simply shared to alternative finish users. This model 

may be any dilated to watch the developing cities and 

industrial zones for weather watching. To safeguard 

the general public health from pollution, this model 

provides associate degree economical and low-price 

resolution for continuous watching of atmosphere. 
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