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Abstract— Design of weather monitoring IoT system is 

developed using IoT design methodology. The weather 

monitoring system is used to collect the data from 

environment such as temperature, humidity and light 

intensity in an area using multiple end nodes. The end nodes 

send the data to the cloud where the data is aggregated and 

analyzed. The system consists of multiple nodes placed in 

the different places for monitoring temperature, humidity 

and light intensity in an area. The end nodes are equipped 

with various sensors. The end nodes send the data to the 

cloud and data is stored in a cloud database. The analysis of 

data is done in the cloud to aggregate the data and make the 

predictions. The devices and components used are 

Raspberry-Pi, minicomputer, temperature-humidity sensor, 

analog to digital converter, LDR. By keeping the embedded 

devices in the environment for monitoring enables self-

protection to the environment. By deploying sensor devices 

we can monitor environment in an efficient way. 
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I. INTRODUCTION 

The development in wireless sensor networks can be used in 

monitoring various parameters in agriculture field, weather 

station field, weather station field. Due to uneven weather 

conditions farmers are facing problems. Farmers suffer large 

financial losses. In the context, with the evolution of 

miniaturized sensor devices coupled wireless technologies, 

it is possible to monitor parameters such as temperature and 

humidity and light intensity. 

A. Internet of Things (IOT) 

The Internet of Things (IoTs) can be described as 

connecting everyday objects like smart-phones, internet 

TVs, sensors and actuators to the internet where the devices 

are intelligently linked together enabling new forms of 

communication between things and people, and between 

things themselves. Building IoT has advanced significantly 

in the last couple of years since it has added a new 

dimension to the world of information and communication 

technologies. It is expected that the number of devices 

connected to the internet will accumulate from 100.4 million 

in 2011 to 2.1 billion by the year 2021, growing at a rate of 

36% per year. In the year 2011, 80% machine to machine 

connections were made over mobile networks such as 2G 

and 3G and it is predicated that by 2021, the ratio will 

increase to 3& since the cost related with M2M over mobile 

networks are generally cheaper than fixed networks. Now 

anyone, from anytime and anywhere can have connectivity 

for anything and it is expected that these connections will 

extend and create an entirely advanced dynamic network of 

IoTs. The development of the Internet of Things will 

revolutionize a number of sectors, from automation, 

transportation, energy, healthcare, financial services to 

nanotechnology. IoTs technology can also be applied to 

create a new concept and wide development space for smart 

homes to provide intelligence, comfort and to improve the 

quality of life. 

B. Motivation 

The motivation of project is in recent developments in 

wireless and micro sensor technologies have provided 

foundation platforms for considering the development of 

effective modular systems. They offer the prospect of 

flexibility in use and network scalability. The Raspberry Pi 

has provided to be ideal as the core of such system. There 

are many other practical uses for environment monitor 

including monitoring of temperature and humidity in home, 

outbuilding, greenhouse, or even a museum. Although this 

has been designed for passive monitoring it would be 

possible to have this used for actively notifying someone of 

a temperature change, turning on heating. 

II. PROBLEM STATEMENT 

Design and implementation of weather monitoring system 

using Raspberry-Pi which is interfaced with various sensors 

(temperature, humidity and light intensity). Real time data 

will be collected by all the sensors and will be fetched by 

the Webserver. This data can be accessed by the user 

through web browser. 

III. SYSTEM DESIGN 

 
Fig. 1: Block Diagram 

A. Hardware 

1) Raspberrry-Pi3: 

 
Fig. 2: Raspberry-Pi3 
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The Raspberry-Pi is a low cost, credit-card sized computer 

that plugs into a computer monitor or Television, and uses a 

standard keyword and mouse. It is a capable little device 

that enables people of all ages to explore computing, and to 

learn how to program in language like scratch and python. 

It’s capable of doing everything you would expect a desktop 

computer to do, from browsing the internet and playing 

high-definition video, to making spreadsheets, word-

processing and playing games. 

 In this design we have used Raspberry-Pi 3 version 

B and it’s details are shown in Table.1. 

 
Table 1: Specifications of Raspberry-Pi3 Version B 

2) DHT11 Digital Humidity and Temperature Sensor: 

 
Fig. 3: DHT11 

The DHT11 is a basic, ultra low-cost digital temperature and 

humidity sensor. It uses a capacitive humidity sensor and a 

thermistor to measure the surrounding air and slits out a 

digital signal on the data pin. It’s fairly simple to use, but 

requires careful timing to grab data. The only real downside 

of this sensor is you can only get new data from it once 

every 2 this sensor include a resistive-type humidity 

measurement component and an NTC temperature 

measurement component and connects to a high-

performance 8-bit controller, offering excellent quality, fast 

response, anti-interference ability and cost-effectiveness. 

Each DHT11 element is strictly calibrated in the laboratory 

that is extremely accurate on humidity calibration. The 

calibration coefficients are stored as program in OTP 

memory which are used by the sensors internal signal 

detecting process. The single-wire serial interface makes 

system integration quick and easy. Its small size, low power 

consumption and up-to 20 meter signal transmission making 

it best choice for various applications. The component is 4-

pin single row pin package. 

The specifications of DHT11 are given in table.2 

 
Table 2: Specifications of DHT11 

3) Light Dependent Resistor: 

LDR is used for light intensity measurement. It gives analog 

output. LDR is a light controlled variable resistor. The 

resistance of a photo resistor decreases with increasing 

incident light intensity. A photo resistor can be applied in 

light-sensitive detector circuits, and light-activated and dark-

activated switching circuits. A photo resistor is made of a 

high resistance semiconductor. In the dark, a photo resistor 

can have a resistance as high as several megaohms while in 

the light, a photo resistor can have a resistance as low as a 

few hundred ohms. 

 
Fig. 4: Light Dependent Resistor 

4) Analog to Digital Converter: 

 
Fig. 5: MCP3008 Analog to Digital Converter 

ADC is a system that converts an analog signal, such as a 

sound picked up by a microphone or light signal into a 

digital signal. An ADC may also provide an isolated 

measurement such as an electronic device that converts an 

input analog voltage or current to a digital number 

representing the magnitude of the voltage or current. 

Typically the digital output is a two’s complement binary 

number that is proportional to the input, but there are other 

possibilities. We have used MCP3008 which combines high 

performance and low power consumption in a small 
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package, making it ideal for embedded control applications. 

The MCP3008 features a successive approximation register 

(SAR) architecture and an industry-standard SPI serial 

interface, allowing 10-bit ADC capability to be added to any 

PIC controller. The MCP3008 features 200ksamples/second, 

8 input channels, low power consumption, and is available 

in 16-pin PDIP and SOIC packages. 

B. Technologies 

1) Python: 

Python is a widely used general-purpose, high-level 

programming. Its design philosophy emphasizes code 

readability and its syntax allows programmers to express 

concepts in fewer lines of code than would be possible in 

languages such as C++ or Java. The language provides 

constructs intended to enable clear programs on both a small 

and large scale. Python supports multiple programming 

paradigms, including object-oriented, imperative and 

functional programming or procedural styles. It features a 

dynamic type system and automatic memory management 

and has a large and comprehensive standard library. 

2) Thingspeak: 

Open source data platform and API for the Internet of 

Things. The internet of Things provides access to a broad 

range of embedded devices and web services. ThingSpeak is 

an open data platform and API for the Internet of Things 

that enables you to collect, store, analyze, visualize and act 

on data from sensors or actuators such as Arduino, 

Raspberry- Pi, Beagle Bone Black and other hardware. For 

example, with ThingSpeak you can create sensor-logging 

applications, location-tracking applications and a social 

network of things with status updates, so that you could 

have your home thermostat control itself based on your 

current location. 

 
Fig. 6: ThingSpeak Home Page 

 ThingSpeak channels store data sent to them from 

apps or devices. We have created our channel as weather 

monitoring system with four fields – Temperature, Humidity 

and LDR which represents the values that are taken from 

sensors in graphical format. 

 
Fig. 7: Channel Creation 

 API Key enables you to write data to a channel or 

read data from a private channel. API keys are auto-

generated when you create a new channel 

 
Fig. 8: API Keys 

IV. HARDWARE AND SOFTWARE SPECIFICATION 

A. For computer we need to have an internet connection 

B. For Raspberry Pi3 

1) SD card 

2) HDMI/DVI monitor for display 

3) Ethernet cable for internet access or WIFI 

4) Keyboard and mouse 

5) 5 volt power supply 

6) Sensors 

C. Software Specifications 

1) Python 

2) NOOBS operating system for Raspberry Pi 

V. USER INTERFACE 

 
Fig. 9: For Temperature 

 
Fig. 10: For Humidity 
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Fig. 11: For Light Intensity 

VI. CONCLUSION 

This IoT based system gives real-time monitoring of 

environmental parameters. This system monitors temperture, 

humidity and light intensity using the sensors. Data can be 

seen from anywhere in the world. Data from sensors is 

transmitted to server where it can be viewed globally which 

will be easily accessible to everyone. This weather 

monitoring system designed using Raspberry Pi is having 

low cost, small size, low power consumption, fast data 

transfer, good performance and remote monitoring. 
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