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ABSTRACT
To achieve real-time weather reporting, the IOT-based Weather Monitoring and Reporting System project is used. Temperature, humidity, moisture, and precipitation will all be measured. Consider the following scenario: scientists or nature analysts wish to monitor changes in a certain ecosystem, such as a volcano or a rain forest. And they come from all around the world. In this case, the SMS-based weather monitoring system has considerable disadvantages, thus it only sends SMS to a few numbers. Furthermore, because there are more mobile phone numbers, sending SMS takes longer. They must go to that precise spot to get the weather information for that location, which is available to everyone.
Keywords: Internet of things, Bluetooth, Temperature and humidity sensor, soil senor, Rain level sensor

1.1 INTRODUCTION
Environmental monitoring and climate change have received a lot of attention recently. Man is interested in knowing the most recent weather conditions in any area, such as a college campus or any other specialised institution. Because the globe is changing so rapidly, weather stations should be installed. In this article, we give a weather station that is really beneficial for any place. This weather station is powered by IOT (internet of things). It features environmental sensors that can monitor the environment at any place and send the data to the cloud in real time. To do this, we used the Arduino Uno and a variety of environmental sensors, including the DHT11 soil moisture sensor, rain drop sensor, and soil moisture sensor.
The weather parameters are uploaded to the cloud, where they are utilised to report real-time weather conditions. This paper proposes a new paradigm for future environmental monitoring and focuses on the application of IOT in the collection of environmental information. The system was created with the intention of developing smart cities by giving weather updates for any specified place, such as an office or room.
1.2 INTERNET OF THINGS
The Internet of Things (IoT) is a network of physical items, or "things," that are embedded with sensors, software, and other technologies for the purpose of connecting and sharing data with other devices and systems over the internet. These devices range from simple household goods to high-tech industrial equipment. There are already more than 7 billion linked IoT devices, and estimates predict that there will be 10 billion by 2020 and 22 billion by 2025.
1.3 LITERATURE REVIEW

Many of today's pollution monitoring approaches are based on numerous environmental parameters. The model of an IoT-based weather monitoring and reporting system is explained. Using this system concept, you may collect, process, analyse, and display your measured data on a web server. The wireless sensor network management paradigm is comprised of devices, routers, gateway nodes, and management monitoring centres. End devices acquire data from wireless sensor networks and send it to parent nodes for transmission to the gateway node, either directly or via a router. After analysing the data from the wireless sensor network, the gateway node packages it in Ethernet format and transfers it to the server. Informally, any device that runs server software is considered a server.
Servers are in charge of managing network resources. Internet-based services and information are linked via LAN and made available to users via smart phones, web browsers, or other web browser devices to improve the system's intelligence, flexibility, and efficiency. The server gets the data collected from the wireless sensor network by the gateway node after it has been processed and packed into Ethernet format. A server can also be any system that runs server software in a less formal sense. Servers are in charge of managing network resources. Users can access Internet-based services and information via smart phones, web browsers, and other web-enabled devices to improve the system's intelligence, flexibility, and efficiency.
In this paper, the author explains how the weather forecast system is becoming a critical problem in every weather severe event that has a negative impact on people and property. As a result, one of the main problems in improving weather prediction abilities and building resistance to the effects of adverse weather report conditions is the quality of meteorological data. Due to limited weather observation, the author outlines how Uganda and other developing nations have faced difficulty in obtaining timely and reliable meteorological data. The expensive expense of generating autonomous weather conditions is exacerbated by the scarcity of weather monitoring. 
The little financing is provided to the individual countries' national meteorological agencies. In this suggested system, the author first addresses the issues and then implements them. The author presented a wireless sensor network-based Automatic Weather Monitoring Station. The author intends to create three generations of Automatic weather stations, or AWS prototypes. In this study, the author reviews the first-generation AWS prototype in order to enhance the second generation based on the demand and generation. In order to have an Automatic Weather Station, the author suggests improving nonfunctional requirements such as power consumption, data accuracy, dependability, and data transfer. The The non-functional need was eliminated through cost reduction in order to construct a strong and economical Automatic Weather Station (AWS). As a result, the suggested work, such as underdeveloped nations like Uganda, would be able to obtain the AWS in sufficient quantities. In order to enhance weather forecasting In [2,] the author describes an IoT-based weather monitoring system. The author uses a separate sensor to scale various parameters such as humidity, temperature, pressure, and rain value, as well as the LDR sensor. The temperature prototype is also used by the system to determine the dew point value. The temperature sensor may be used to determine the temperature of a certain region, room, or location. The light intensity may be utilised as specified by using the LDR sensor. The author employed an extra capability of weather monitoring as an SMS alert system based on sensor data such as temperature, humidity, pressure, light intensity, and rain value. The author also includes an email and twitter post notification system. In this system, the author employs a node MCU 8266 as well as numerous sensors. The author shows a low-cost live weather monitoring system utilising an OLED display in this study [3], in which the author demonstrates the many domains where the IoT has developed creative things in the system. A new innovative system was explained by the author. This measures the current state of the weather.  Weather monitoring is extremely beneficial to everyone, whether a farmer, a business, a regular worker, or a student. As a result, the author decreased the complexity level for farmers and business by designing a live weather monitoring system. The author used an OLED display in this paper to display the weather conditions and The suggested concept employs an ESP8266-EX microcontroller-based WeMos D1 board running on Arduino to retrieve data from the cloud. WeMos D1 is a wifi module based on the ESP-8266EX microprocessor. It features a flash memory of 4MB. It is one of the best since it is programmed using a node MCU and the Arduino IDE. In this research, the author employs only two devices to measure meteorological conditions: Wemos and OLED. Following the connection, the data will be stored in the cloud, and a Thingspeak website will be utilised to display weather data. The data is shown on OLED and things talk cloud via the system. The author's goal is to acquire real-time weather information on an OLED display. The author of [4] suggested a system that monitors and forecasts weather conditions, allowing people to plan for their daily lives. This activity became beneficial in all fields, including agriculture and industry. The author employs two steps of the weather management system to monitor and predict weather data. They used information from sensors, bus mobility, and deep learning technology to provide a real-time weather reporting system in stations and buses. The friction model is used to forecast the weather. The approach integrates the strength of local information processing based on sensing measurements from vehicles such as buses. The author discusses how in stage I, weather sensing, multilayer perception models, and long-term memory are trained, and then it is validated using temperature, humidity, and air pressure data from the test environment. The training is used in Stage II to learn the time series of weather information. To determine whether or not the data is correct, and to assess the system's effectiveness, the author compared anticipated weather data with data collected from the system. Finally, the author discusses the suggested system's dependable performance in weather monitoring. Through the training model, this model also suggested a one-day weather forecast or prediction. Finally, the author shows how this system uses bus information management to provide real-time weather monitoring and prediction. The author represents four fundamental components. 1. Management of information. 2- A bus stop that is interactive 3- Predictive machine learning model 4- A platform for weather information. This information is shown using a dynamic chart. The author [5] implements an IoT-based weather monitoring system; in this research work, the author discusses how the weather may be tracked using IoT technology. And which give information about climate change. People may become more conscious of climate change with the aid of this effort. It produces a precise and efficient output, and the swarm method is employed to improve the accuracy even more. So, the author's goal in this project is to create a weather monitoring system using IoT. This project employs both hardware and software, making it simple to implement. In the project, the author collects climatic data using a separate sensor and stores it in the cloud. The website www.thingspeak.com is often used for this storing in Internet of things projects. And it takes the entire weather data from the cloud storage space and uploads it to the Android mobile application.
1.4 SYSTEM DESGIN
Sensing humidity and temperature has always been vital to humans. The primary purpose of the weather station is to keep track of the weather's periodic changes. A weather station that employs sensors (DHT11) to monitor humidity and temperature in a specified region was developed. Furthermore, it employs a Bluetooth module (HC-05) to send sensor data to an Android application (SENA BTERM) that allows the user to see the data as relative temperature and humidity on their phone.
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Fig.1-Block diagram

The Bluetooth weather station is implemented using the Arduino Uno Board. The board serves as a bridge between the Bluetooth HC-05 module and the DHT11 sensor. The Arduino takes data from the sensors and sends it for display on the computer through serial communication. The HC-05 Bluetooth module is in responsible of transmitting sensor data to the Android mobile device, where it is displayed via the SENA BTERM Android application. Monitoring your local weather conditions in real time from anywhere in the globe is made simple. For preserving meteorological and environmental data in the short and long term in order to analyse changes in weather patterns and learn how human-caused climate change has influenced your local weather. The infrastructure for monitoring local atmospheric variables and microclimates for weather forecasting and prediction is simple to implement. Farmers need to know the temperature, relative humidity, soil moisture, rain fall, and other factors to improve crop production, and the following sensors are used to collect the information: temperature sensor, humidity / hygrometer sensor, soil moisture sensor, rain sensor, and so on.
The Arduino Uno measures four weather parameters using four sensors in the IOT enabled weather monitoring system project. There are four sensors in total: a temperature sensor, a humidity sensor, a light sensor, and a rain level sensor. Because the Arduino Uno includes an Analogue to Digital converter, these four sensors are linked straight to it. For weather monitoring and climate change, the weather monitoring system provides great accuracy and dependability. It charges the linked battery using a renewable energy source such as a solar panel. It can obtain real-time weather information and statistics over the internet. This system is capable of communicating over the general packet radio service (GPRS) network. End users require less maintenance. It is capable of storing data and delivering it to users as needed.
1.5 THE ARDUINO UNO
Arduino developed the Arduino Uno microcontroller board. It is a free and open-source electronics platform built mostly on the Atmega328 AVR microcontroller. The current Arduino Uno model has a USB interface, six analogue input pins, and fourteen digital I/O ports for interfacing with external electrical circuits. PWM output is possible on six of the 14 I/O ports. It may be used by designers to interface with and perceive genuine external electronic equipment. This board has all of the features required to run the controller and may be easily connected to a computer through a USB wire. The code is sent to the controller using IDE software, which was designed particularly for programming Arduino boards. In the IDE application, C++ and other programming languages are employed. The Arduino Uno board is powered by an ATmega328P-based microcontroller. This board has an Integrated Development Environment (IDE) for basic programming as well as serial communication capabilities for displaying received data on a PC.
1.6 RAIN LEVEL SENSOR

The rain sensor module is a basic rain detection instrument. When a raindrop falls through the wet board, it may be utilised as a switch and to determine how hard the rain is falling. The analogue output is used to monitor changes in the volume of rainfall. When connected to a 5V power supply, the LED will illuminate if there are no raindrops on the induction board and the DO output is high. Because the DO output is low, even if only a tiny volume of water is dumped, the switch's indicator will illuminate. When the region is restored to its previous state after the water droplets have been removed, high output levels are obtained. A rainfall-activated switching device is known as rain sensor or rain switch.
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Fig.2-Rain sensor with Bluetooth module

1.7 TEMPERATURE AND HUMIDITY SENSOR

The DHT11 Temperature and Humidity Sensor include digital signal output. It includes an 8-bit high-performance microprocessor. Its technology ensures high dependability and outstanding long-term stability. It has excellent quality, reacts swiftly, is interference-resistant, and operates admirably. Each DHT11 sensor includes an extremely precise humidity calibration chamber. Calibration coefficients are the signals picked up by internal sensors and recorded in the OTP programme memory. It is included in to make the single-wire serial interface technology fast and easy to use. Small size, low power, and signal transmission distances of up to 20 metres allow it to be used in even the most demanding applications. The product is a 4-pin single row pin package. Users can order certain packages and connect at their leisure.
1.8 HC-BLUETOOTH MODULE
The Serial Port Protocol theory (SPP) is used by the HC-05 Bluetooth module. This module was designed primarily for wireless serial communication. This module has a complete 2.4GHz radio transceiver and baseband, as well as Bluetooth V2.0+EDR (Enhanced Data Rate) modulation at 3Mbps. It makes use of the CSR Blue core 04-External single chip Bluetooth system's CMOS and AFH technology (Adaptive Frequency Hopping Feature). Because of its low cost, low power consumption, and high range, the Bluetooth module enables remote access to the weather station. The Bluetooth module has a sensitivity of -80dBm. It employs a configurable baud rate UART interface. The standard baud rate is 36800, and the average data packet has 8 bits of data, 1 stop, and 1 start.
The project employs the HC-05 Bluetooth module, which operates in slave mode. The HC-05 is a six-pin integrated circuit (IC) with the TX and RX pins linked to the Arduino board's RX and TX pins. The potential divider circuit reduces the Arduino's 5V potential to 3.3V to guarantee optimal transmission and reception between the Arduino and the Bluetooth Module. It is critical to synchronise the baud rates of the Arduino and the Bluetooth module to avoid data loss and ensure proper connectivity.
1.8 RESULTS 
The sensor collected temperature and humidity data in the lab, which was shown on the Arduino serial monitor screen. The data is also shown on the Android smartphone utilising the SENA BTERM application through a Bluetooth module named the HC-05, as seen in Fig.
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Fig.3-Output data
1.9 CONCLUSION
A Bluetooth-based weather station is a trustworthy and practical device for exact monitoring of environmental factors such as temperature and humidity. Users may view specific changes in human power as well as reduced human power. The scope of this project may be expanded to incorporate light intensity measurement using an LDR (Light Dependent Resistor). Furthermore, we may include IOT (Internet of Things) into the same project and display the results on a server, therefore building a modest data gathering system.
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