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Abstract— In this Project we foster a model of \"LoRa 

Based Wireless Weather Station\". Where LoRa is a 

remote organization innovation supporting the web of 

things (IoT) framework. This innovation is an elective to 

other remote organization modules that have proactively 

been notable like GSM modules, Wi-Fi Modules and 

Bluetooth Modules. The use of the LoRa network 

expands the scope of remote cells that can arrive at 

distances of as much as 8 kilometres while as yet having 

low power usage. Climate boundaries that we are 

estimated in this task are Temperature, Pressure, Dew 

point, Altitude, Rainfall, Humidity and Light Intensity. 

In this model we use Arduino UNO, Barometric Sensor, 

Rain Sensor, Light Intensity Sensor and LoRa modules. 

What\'s more, Thingspeak Web application for sharing 

information to the clients. This framework can possibly 

be executed in metropolitan and provincial zones with 

various kinds of sensors related to it. This undertaking 

can be directed to shape a Low Power-Wide Area 

Network as a greater sensor organization. 

 

Index Terms— LoRa Module, ESP32, Microcontroller, 

Web Server 

I. INTRODUCTION 
 

Environment is connected with the states of 

temperature, mugginess and wind in a spot for a 

specific period. The environment is generally 

ceaselessly evolving. At times, there's a wet season, 

downpour, when snowfalls and dry seasons. The 

weather conditions is generally affected by three 

components explicitly the sun, water, and wind. Light 

delivers energy that have some control over the water 

cycle. The breeze conveys the mists that contain water 

fume in it moving towards better places with lower 

pressure. The air and mists psychologist to wound up 

heavier and drop to the ground so it downpours. 

Environment conditions are astoundingly strong in 

human activity so it is especially fundamental to 

quantify environment conditions continuously. The 

environment data will be used for climate expectation 

and agrarian preparation, prosperity, the travel 

industry, etc. During the time spent environment 

discernment, a bunch of instruments is expected to be 

set in a specific area to address the regular states of the 

encompassing region. A weather conditions station 

could be a bunch of instruments used to watch 

conditions or changes in climate, environment, and 

environment in a locale and record it inside the type of 

information.  
 

II. EXPERIMENTAL METHODOLOGY 
 

A. Methodology 

The underneath block outline basically shows the 

working of the endeavour where in various parts are 

related with Micro Controller and various sensors are 

related with it. In which different parts are associated 

with Micro Controller-Arduino and different sensors 

are associated with it. Here these sensors gather the 

information from environment i.e., Climatic 

circumstances utilizing individual sensors and sends 

every one of the information to Arduino Uno. Where 

the Arduino Uno will send this information to 

Receiver module utilizing LoRa part. This entire 

framework gets power supply from the battery we 

have fixed with Arduino Uno. We have just two parts 

Esp32 and Lora, where the communicated information 

from LoRa will be gotten by Gateway-Node LoRa and 

it is shipped off web through ESP32 Wifi 

Module.Here with Web program or Thingspeak the 

client can check/notice the information. LoRa Based 

Weather Station requires Sender and Receiver circuit 

to impart remotely. We can keep the Weather Station 

framework on the top of your home or any farther 

region only a couple of kilometres from your area. 
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With the sensor like BME280-Barometric Pressure 

Sensor alongside a BH1750-Light sensor and 

furthermore a Rain Sensor. Basically, this weather 

conditions station can screen the Environment 

boundaries like Temperature, Humidity, Pressure, 

Altitude, Dew Point, Rainfall and Light Intensity.  
 

B. Analysis 

In which different parts are associated with Micro 

Controller-Arduino and different sensors are 

associated with it. Here these sensors gather the 

information from environment i.e., Climatic 

circumstances utilizing individual sensors and sends 

every one of the information to Arduino Uno. Where 

the Arduino Uno will send this information to 

Receiver module utilizing LoRa part.This entire 

framework gets power supply from the battery we 

have fixed with Arduino Uno. We have just two parts 

Esp32 and Lora,where the communicated information 

from LoRa will be gotten by Gateway-Node LoRa and 

it is shipped off web through ESP32 Wifi Module. 

Here with Web program or Thingspeak the client can 

check/notice the information. LoRa Based Weather 

Station requires Sender and Receiver circuit to impart 

remotely. We can keep the Weather Station 

framework on the top of your home or any farther 

region only a couple of kilometres from your area. 

With the sensor like BME280-Barometric Pressure 

Sensor alongside a BH1750-Light sensor and 

furthermore a Rain Sensor. Basically, this weather 

conditions station can screen the Environment 

boundaries like Temperature, Humidity, Pressure, 

Altitude, Dew Point, Rainfall and Light Intensity.  

LoRa Module: LoRa (from “Long Range”) is a 

physical proprietary radio communication technique. 

It is based on spread spectrum modulation techniques 

derived from chirp spread spectrum (CSS) technique. 

It was developed by cycle (patent 9647718-B2), a 

company of Grenoble, France, later acquired by 

Semtech. LoRaWAN defines the communication 

protocol and system architecture. LoRaWAN is an 

official ITU-T Y.4480 standard of the International 

Telecommunication Union (ITU). The continued 

development of the LoRaWAN protocol is managed 

by the open, non-profit LoRa Alliance, of which 

SemTech is a founding member. Together, LoRa and 

LoRaWAN define to wirelessly connect battery 

operated devices to the internet in regional, national or 

global network, and targets key Internet of Things 

(IoT) requirements such as bi-directional 

communication, end-to-end security, mobility and 

localization services. The low power, low bit rate, and 

IoT use distinguish this type of network from wireless 

WAN that is designed to connect users or businesses, 

and carry more data, using more power. The 

LoRaWAN data rate ranges from 0.3 kbits/s to 50 

kbit/s per channel. 
 

III. MODELLING ANALYSIS 
 

In this model, the weather monitoring system designed 

in this project is an IOT device built on Arduino IDE. 

Arduino IDE is a development environment software 

where the code is return and it is the software that we 

can use to dump our written code into the ESP32 and 

arduino Nano. The Sensors are connected to the 

arduino nano and These Sensors namely BMP180, 

light sensor and Raindrop sensor module sense the 

data from the environment and gives the collected 

information to the arduino nano. The arduino nano has 

Lora module connected to it and a inbuilt Wi-Fi 

module for ESP32.After all the connections are made 

the arduino nano is connected to the computer by 

which we dump the program written in to the arduino 

nano. The arduino nano is programmed in such a way 

that it transmits the information collected to the web 

server where the data is monitored. In the web server 

we can monitor the pressure, altitude, Temperature, 

Light intensity and rainfall. Whenever there is a 

rainfall the LED placed on the board will glow 

indicating rainfall. The hardware that is used in this 

project might not be a huge but it is certainly one of 

the highlights of this project. ESP32 and arduino Nano 

is an eLua based firmware for the ESP32 Wi-Fi SOC 

from Espressif. The firmware is based on the Expressif 

NON-OS SDK and uses a file system based on spiffs. 

 
Figure 1: Block Diagram of Transmitter  
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Figure 2: Block Diagram of Receiver 

 

IV. RESULTS AND DISCUSSION 

 

The weather monitoring system designed in this 

project is an IOT device built on Arduino IDE. 

Arduino IDE is a development environment software 

where the code is return and it is the software that we 

can use to dump our written code into the ESP32 and 

arduino Nano. The Sensors are connected to the 

arduino nano and These Sensors namely BMP180, 

light sensor and Raindrop sensor module sense the 

data from the environment and gives the collected 

information to the arduino nano. The arduino nano has 

Lora module connected to it and a inbuilt Wi-Fi 

module for ESP32.After all the connections are made 

the arduino nano is connected to the computer by 

which we dump the program written in to the arduino 

nano. The arduino nano is programmed in such a way 

that it transmits the information collected to the web 

server where the data is monitored. In the web server 

we can monitor the pressure, altitude, Temperature, 

Light intensity and rainfall. 

 
Figure 3: Transmitter 

 
Figure 4: Receiver 

 
Fig 4: Output using WIFI module 



© April 2023 | IJIRT | Volume 9 Issue 11 | ISSN: 2349-6002 

IJIRT 159472 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1102 

VII. CONCLUSION 
 

This project aim is to measure the various parameters 

like Temperature, Pressure, Rain fall and level, light 

intensity, and continuously monitor. The data can be 

sent on web Server, which can be used to forecast 

weather and eventually analyze climate patterns, as 

well as for other meteorological purposes. The system 

uses a good combination of analog and digital sensors 

in wire and wireless mode of operation. Thus, a proof 

of concept for an Internet of Things device for a 

weather monitoring system has been established. 
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