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Abstract :   

Weather forecasting, rooted in science and technology, historically relied on observed patterns. This System employs the 

NodeMCU ESP8266 board, Blynk app, and four essential sensors: rain, DHT11, BPM180 and LDR - to provide real-time data on 

rainfall, temperature, humidity, pressure and light levels. The system, designed for cost- effectiveness, connects seamlessly to the 

Blynk app via the Blynk Cloud, allowing users to remotely monitor and control environmental conditions. With applications in 

agriculture, specifically for farms and greenhouses, the system offers a low- cost solution for efficient resource management. The 

WiFi module NodeMCU board communicates sensor data to both the Blynk app and an LCD display, enabling users to visualize 

and analyze the information conveniently. This step-by-step guide outlines the components required for implementation, making it 

an accessible and practical project for IoT enthusiasts and agricultural practitioners alike. 
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I. INTRODUCTION 

          In an age where technology is seamlessly intertwined 

with our daily lives, we offer you a cutting-edge solution for 

tracking atmospheric conditions - a weather monitoring 

system powered by the Nodemcu ESP8266 card and the new 

Blynk app. Weather influences our decisions, our activities, 

and even our emotions. We started our journey to create a 

comprehensive, real-time monitoring system with the 

Nodemcu ESP8266 card, which is at the heart of our system. 

This compact yet powerful board connects seamlessly to a 

variety of sensors, allowing us to capture and analyze critical 

weather data with extreme precision. At the forefront of this 

work is the New Blynk app, a revolutionary tool that makes it 

easier for users to see and interact with information. With 

Blynk's magic, we have overcome traditional limitations to 

give you access to weather data anytime, anywhere. Whether 

you're an avid farmer, a curious scientist, or just someone who 

cares about the news, our weather forecast promises to give 

you insight into how you need to make informed decisions. 

II. EASE OF USE 

I. Navigating Weather Predictions with Ease: 

        (1)The project utilizes readily available and 

affordable components—NodeMCU ESP8266 board, Blynk 

app, rain, DHT11, BPM180, SI1145 and LDR sensors—

making it easy for users to acquire the necessary materials. 

(2)The provided step-by-step guide simplifies the 

implementation process, breaking it down into manageable 

tasks. This ensures that both IoT enthusiasts and agricultural 

practitioners can follow the instructions easily. (3)The system 

seamlessly connects to the Blynk app via Blynk Cloud, 

eliminating the need for complex configurations. Users can 

remotely monitor and control environmental conditions 

without intricate setup requirements. (4)Sensor data is 

communicated to both the Blynk app and an LCD display, 

offering users visual representation and analysis of real-time 

information. This enhances the user experience by providing 

accessible insights into weather conditions. (5)Versatile 

Applications-Tailored for agriculture, specifically farms and 

greenhouses, the Weather Monitoring System addresses 

practical needs. Its versatility allows users to apply the system 

in various settings for effective environmental monitoring.  

 

II. Maintaining the Integrity of the Specifications: 

        (1)Adherence to Components: Ensure that the project 

strictly utilizes the NodeMCU ESP8266 board, Blynk app, 

and the specified sensors—rain, DHT11, BPM180, SI1145 

and LDR. (2)Real-Time Data Accuracy: Emphasize the 

precision of real-time data on rainfall, temperature, humidity, 

and light levels, maintaining the integrity of information 

crucial for decision-making. (3)Connectivity: Guarantee 

seamless connectivity between the IoT system and the Blynk 

app through the Blynk Cloud, enabling users to monitor and 

control environmental conditions remotely. 

(4)Communication Channels: Confirm that the NodeMCU 

board effectively communicates sensor data to both the Blynk 

app and an LCD display, facilitating user-friendly 

visualization and analysis of information. (5)Accessibility: 

Maintain the accessibility of the project by providing a 

comprehensive step-by-step guide, ensuring that IoT 

enthusiasts and agricultural practitioners can implement the 
system with ease. 
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III. PROPOSED DESIGN 

Fig. 1: Overall block diagram of weather monitoring system 

The Real-Time based Weather Monitoring System aims 

to leverage the NodeMCU ESP8266 board, Blynk app, and 

four key sensors—rain, DHT11, BPM180 and LDR—for 

real-time environmental data collection. The cost-effective 

design prioritizes seamless connectivity to the Blynk app 

through the Blynk Cloud, enabling remote monitoring and 

control. 

A. Components: 

1) NodeMCU ESP8266 Board: It is a WiFi based 

Module which Serves as the central unit for data 

processing and communication. 

2) Blynk App: Provides a user-friendly interface for 

remote monitoring and control. 

3) Rain Sensor: Detects rainfall and contributes to 

real- time weather data. 

4) DHT11 Sensor: Measures temperature and 

humidity levels for comprehensive environmental 

insights. 

5) BMP180 Sensor: A digital barometric pressure 

sensor that is designed to measure atmospheric 

pressure. 

6) LDR Sensor: Monitors light levels, adding another 

layer of data for analysis. 

B. Functionality: 

1) Data Collection: Sensors collect real-time data on 

rainfall, temperature, humidity, and light levels. 

2) NodeMCU Processing: The NodeMCU board 

processes sensor data and facilitates 

communication with both the Blynk app and an 

LCD display. 

3) Blynk App Integration: Data is seamlessly 

transmitted to the Blynk app via the Blynk Cloud, 

allowing users to monitor environmental 

conditions remotely. 

4) LCD Display: Provides a local visualization of the 

collected data for on-site analysis. 

C. Applications: 

1) Agriculture: Ideal for farms and greenhouses, 

enabling efficient resource management and 

decision-making. 

2) Cost-Effectiveness: Designed with affordability 

in mind,offering a low-cost solution for 

widespread implementation. 

3) This system has application in various fields like 

aviation, navigation, transportation, emergency 

management and disaster management. 

D. Benefits: 

1) Remote Monitoring: Users can monitor 

environmental conditions from anywhere using 

the Blynk app. 

2) Data Visualization: The LCD display and Blynk 

app provide convenient visual representations of 

weather data. 

3) Resource Efficiency: Enables informed 

decision- making in agriculture, optimizing 

resource usage based on real-time conditions. 

 

The proposed Real Time Weather Monitoring System 

combines cost-effectiveness, remote accessibility, and 

comprehensive data collection to cater to the specific needs 

of agriculture and environmental monitoring.  

IV. WORKING OF THE SYSTEM 

         The system utilizes the NodeMCU ESP8266 board as 

the core component. This board serves as the interface 

between the sensors and the Blynk app. It is programmed to 

collect data from the sensors and transmit it to the Blynk 

Cloud for remote monitoring. This system consists of 

various sensors such as Rain Sensor: to detect rainfall and 

provides real-time data on precipitation, DHT11 Sensor: to 

measure temperature and humidity levels in the 

environment, LDR (Light Dependent Resistor): to monitor 

light levels to gauge ambient brightness and BMP180 
Sensor: to measure atmospheric pressure. 

 

          Fig. 2: Connecting NodeMCU to blynk cloud 

 

As seen in Fig.2, NodeMCU board is connected to the 

laptop through the USB cable. Which means the 

NodeMCU board then seamlessly connects to the Blynk 

app through the Blynk Cloud as shown in Fig.2. This 

integration enables users to remotely access and monitor the 

environmental data in real- time. The NodeMCU board 

collects data from the sensors and transmits it to both the 

Blynk app and an LCD display. This dual transmission 

ensures that users have the option to visualize the data on a 

local display in addition to the remote monitoring provided 
by the app.  

Users can conveniently monitor environmental 

conditions remotely through the Blynk app. The app 
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provides a user- friendly interface to view real-time data on 

rainfall, temperature, humidity, and light levels. 

Additionally, users may have the capability to control 

certain aspects of the system remotely. The system 

incorporates an LCD display for local visualization of the 

collected data. This feature is particularly useful for users 

in close proximity to the monitoring system who may not 
have access to the Blynk app. 

 

 

Fig. 3: Blynk cloud Dashboard when the NodeMCU isnot 

connected, so the device is showing offline 

 

V. CODING PROCESS INITIATION 

 

Fig. 4: Arduino IDE 

 

To begin with, ensure you have the Arduino IDE 

installed on your computer. Arduino IDE is an open source 

software that makes it easy to write code and upload it to the 

board. The code is written in C++. The initial section of the 

code includes essential library files that provide 

functionalities for LCD, Wi-Fi communication, and 
sensors.  

The libraries are included using statements like 

#include<LiquidCrystal_I2C.h>,which introduces the 

LiquidCrystal_I2C library for controlling the LCD display. 

Additionally, the Blynk library is included for IoT 

functionality and communication with the Blynk app. The 

DHT library is incorporated to facilitate communication 

with the DHT11 sensor. Next, objects are created for these 

libraries, establishing the connections and interfaces needed 
for the project. 

Moving forward, the Blynk app authentication token 

and Wi-Fi connection details are included. These details are 

crucial for establishing a connection between the 

NodeMCU board and the Blynk app. The main 

functionality of the program is encapsulated in the 

weather() function. This function reads data from sensors, 

including the DHT11 for temperature and humidity, 

BMP180 for atmospheric pressure, an analog rain sensor for 
rainfall, and a digital LDR sensor for light levels. 

The rainfall value is mapped from the analog range (0- 

1023) to a more intuitive range (0-100). If the DHT11 sensor 

fails to read data, an error message is printed to the Serial 

Monitor. The sensor values are then sent to the Blynk app 

using Blynk.virtualWrite(). Additionally, the LDR sensor's 

output is used to control an LED widget on the Blynk app, 

providing visual feedback on light levels. The LCD display 

is utilized to show real-time sensor data, enhancing the local 

user experience. 

In the setup function, the serial monitor is initialized, 

and necessary libraries, such as LCD, Blynk, and DHT11, 

are initialized. The main function, weather(), is scheduled 

to be called at regular intervals using the BlynkTimer 

(timer) to ensure continuous sensor data updates. Finally, 

in the loop function, the Blynk library and the timer are 

executed to keep the Blynk app communication and timer 
functionality active. 

 

To implement this project, first upload the code to the 

NodeMCU board via the Arduino IDE and then connect the 

sensors accordingly. Ensure the Blynk app is running, 

allowing users to monitor real-time weather data remotely. 

VI. RESULT 

The LCD outputs, as illustrated in Fig. 5 and Fig. 6, reveal 

the real-time values of crucial weather parameters. Fig. 5 

displays the title of the project "Weather Monitor System", 

which is visible as soon as we turn on the LCD. 

 
Fig. 5: LCD Display 

 

In Fig. 6, include detailed insights into rainfall, temperature, 

humidity, and pressure values. The displayed values provide 

a tangible representation of the system's ability to capture, 

process, and convey accurate weather data. 
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Fig. 6: LCD Display 

In the below Fig. 7, we can see the values of Temperature, 

Humidity, Pressure, Rainfall and the light levels. The clarity 

and precision of the presented information on the LCD 

emphasize the project's success in seamlessly integrating 

NodeMCU, Blynk Cloud, and various sensors for effective 

weather monitoring. 

 

                   Fig. 7: Blynk Dashboard 

 

The NodeMCU board ensures reliable communication of 

sensor data to both the Blynk app and an LCD display, 

providing users with a convenient means to visualize and 

analyze the gathered information. Overall, the project 

achieves its goal of delivering a low-cost, yet effective, 

solution for real-time environmental monitoring system. 

This Real Time Weather Monitoring System utilizing 

NodeMCU ESP8266, Blynk app, and rain, DHT11, BPM180 

and LDR sensors has successfully provided real-time data on 
rainfall, temperature, humidity, pressure and light levels. 

VII. CONCLUSION AND FUTURE SCOPE 

The Real Time Weather Monitoring System utilizing 

NodeMCU ESP8266, Blynk app, and key sensors presents a 

cost-effective solution for real-time environmental data 

monitoring. The integration of rain, DHT11, BPM180, 

SI1145 and LDR sensors provides crucial information on 

rainfall, temperature, humidity, and light levels. The system's 

seamless connection to the Blynk app and LCD display 

facilitates remote monitoring and control, with particular 

relevance to agriculture, including farms and greenhouses. 

The NodeMCU board efficiently communicates sensor data, 

offering users a convenient platform for visualization and 

analysis. 

The future developments that can be made in this project 

work include implementing machine learning algorithms to 

analyze historical data trends, enabling the system to provide 

predictive insights and optimize resource management. Also, 

can be used to develop additional features in the mobile app 

for more comprehensive control and analysis, catering to 
evolving user needs. 
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