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ABSTRACT 

 
Traditionally, weather predictions are performed with the help of large complex models of physics, which 

utilize different atmospheric conditions over a long period of time. These conditions are often unstable because 

of perturbations of the weather system, causing the models to provide inaccurate forecasts. The models are 

generally run on hundreds of nodes in a large High Performance Computing (HPC) environment which 

consumes a large amount of energy. In this paper, we present a weather prediction technique that utilizes 

historical data from multiple weather stations to train simple machine learning models, which can provide 

usable forecasts about certain weather conditions for the near future within a very short period of time. The 

models can be run on much less resource intensive environments. The evaluation results show that the accuracy 

of the models is good enough to be used alongside the current state-of-the-art techniques. Furthermore, we 

show that it is beneficial to leverage the weather station data from multiple neighboring areas over the data of 

only the area for which weather forecasting is being performed. 
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CHAPTER 1: INTRODUCTION ABOUT PROJECT 

 
Objective: 

The chief purpose of our system is to predict weather to its users based on their climatic 

history and geographical conditions and provided data. The system will also predict rainfall 

average and predicts the upcoming weather forecast using machine learning based on Iot 

 

Introduction 
Weather conditions around the world change rapidly and continuously. Correct forecasts are essential in today’s 

daily life. From agriculture to industry, from traveling to daily commuting, we are dependent on weather 

forecasts heavily. As the entire world is suffering from the continuous climate change and its side effects, it is 

very important to predict the weather without any error to ensure easy and seamless mobility, as well as safe day 

to day operations. The current weather prediction models heavily depend on complex physical models and need 

to be run on large computer systems involving hundreds of HPC nodes. The computational power of 

these large systems is required to solve the models that describe the atmosphere. Despite using these costly and 

complex devices, there are often inaccurate forecasts because of incorrect initial measurements of the conditions 

or an incomplete understanding of atmospheric processes. Moreover, it generally takes a long time to solve 

complex models like these. As weather systems can travel a long way over time in all directions, the weather of 

one place depends on that of others considerably [10]. In this work, we propose a method to utilize surrounding 

city’s historical weather data along with a particular city’s data to predict its weather condition. We combine 

these data and use it to train simple machine learning models, which in turn, can predict correct weather 

conditions for the next few days. These simple models can be run on low cost and less resource-intensive 

computing systems, yet can provide quick and accurate enough forecasts to be used in our day-to-day life. In this 

work, we present a case study on the city of Nashville in Tennessee, USA, which is known for its fluctuating 

weather patterns, and show that our simple model can provide reliable weather forecasts for this city 

 

 

 
Systems general model 
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Existing System 

● System uses temperature, humidity as well as rain sensor to monitor weather and provide live reporting 

of the weather statistics. 

● No recommendation of serendipitous items. 

● Limited Content Analysis- A tiny disturbance in one layer, even one as tiny as a butterfly flapping its wings, 

can have a domino effect, affecting the other layers and snowballing into radically different weather patterns 

Proposed System 

● Our proposed system allows for weather parameter reporting over the internet. It allows the people 

to directly check the weather stats online without the need of a weather forecasting agency ..... The 

system constantly monitors temperature using temperature sensor, humidity using humidity sensor 

and also for rain.. 

Applications 

● The aim of weather monitoring system is to detect, record and display various weather 
parameters such as temperature ,humidity 

● This system makes use of sensors for detecting and monitoring weather parameters and then this 
collected information is sent to the cloud which can be accessed using the internet. 

 
 
 
 

Content based prediction system 
 

 

 

 

 

 
• The system must provide the predicted weather. 
• The system must have an easy to use interface for using the system for all the users. 
• The Admin must be able to update/modify the Dataset. 
• The Dataset of the weather must be available for the system. 

 
 DATA COLLECTION  

 

The data of weather forecast was obtained from Kaggle. We took about 4000 trained data and 800 test 
data. Parameters are :- 

 
• Temperature 
• Pressure 
• Humidity 
• Dewpoint 
• Rainfall 

• Precipitation 
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How do weather predictor works? 
 
 

 
Here we propose a smart weather reporting system over the internet. Our proposed system 

allows for weather parameter reporting over the internet. It allows the people to directly check 

the weather stats online without the need of a weather forecasting agency. System uses 

temperature, humidity as well as rain sensor to monitor weather and provide live reporting of 

the weather statistics. The system constantly monitors temperature using temperature sensor, 

humidity using humidity sensor and also for rain. The system constantly transmits this data to 

the microcontroller, which now processes this data and keeps on transmitting it to the online 

web server over a wifi connection. This data is live updated to be viewed on the online server 

system. Also system allows user to set alerts for particular instances, the system provides alerts 

to user if the weather parameters cross those values. Thus the IOT based weather reporting 

system provides an efficient internet based weather reporting system for users. 
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CHAPTER 2: REQUIREMENTS, FEASIBILITY AND 

SCOPE/OBJECTIVE 

 
Required Tools: 

Hardware Requirements 
• Microcontroller. 

• ESP8266 based wifi module Nodemcu 

• Temperature and Humidity Sensor(DHT11) 

• Barometric Pressure Sensor(BMP180) 

• LDR. 

• Raindrop Module. 

• Mobile phone to receive Email and SMS. 

 
 
 

Software Requirements 
 
 

 

 
Feasibility Analysis: 

connectivity of sensors with various protocol and various properties of applications for obtaining complete 

interaction. Financial: The proposed project is totally financial independent there is no financial requirement. 

Technology: Internet of thing may be defined as a group of physical devices or sensors which connected to a 

network and have unique identifiers. IoT allows objects to be sensed and controlled remotely across existing 

network infrastructure, creating opportunities for more direct integration between physical world and 

computer based system. It is a future technology which connects the entire world. In IOT sensor or things are 

connected to each other which transfer the data over a network cloud. As per the survey of technological 

expert’s 45-55 Billion thing will be connected in IoT technology by 2022. IoT technology offered wide 

ranges of connectivity of sensors with various protocol and various properties of applications for obtaining 

complete interaction. 

Operational Feasibility: The project will be implemented in a way that it will allow the functioning of 

prediction smoothly. It will provide a user-friendly user interface in a modular fashion. 

Product/Service Marketplace 

The weather forecasting system will impact client institutions in several ways. The following provides a high- 

level explanation of how the organization, tools, processes, and roles and responsibilities will be affected as a 
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result of the movie recommendation system implementation:- 

Tools: The existing requirement for on site management systems will be eliminated completely with the 

availability of a cloud-based system. 

Processes: With the Movie recommendation system comes more efficient and streamlined administrative and 

customer relations processes. 

Hardware/Software: Clients will need to handle no extra software or hardware apart from a stable high-speed 

Internet connection and a computer device. 
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CHAPTER 5: ANALYSIS, ACTIVITY TIME SCHEDULE (PERT) 

 
Problem Formulation 

 

1 limited way for user to know about weather such as temperature, humidity and  

pressure 

 

2 user can’t be altered of the strong winds, heat waves or any other weather related 

emergency 

5 difficulty in making weather forecasts without data 
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Activity Time Schedule 

 

Week 1: Scraping data from Kaggle or some other movie repository 
 

 

 
 

Imagine a situation where scientists/nature analysts want to monitor changes in a particular environment say 
volcano or a rain-forest. And these people are from different places in the world. In this case, SMS based 
weather monitoring has its own limitations. Since it sends SMS to few numbers. And time for sending SMS 
increases as the number of mobile numbers increases. In order to send this data to everyone, a person who 
receives this SMS can upload/add data to some place where everyone can see it. And what else apart from the 
Internet connects everyone in this world? However, a person doing it manually is time consuming and tedious 
job. And then there arises a need of an automated solution for this. So in such scenarios, IOT – Internet of 
Things proves really effective. Using Internet of Things, we can upload these weather parameters data to the 
cloud using internet connectivity over a WiFi module through wireless communication. Thus this project is also 
categorized under Wireless communication projects. 

 

Two things are necessary to view this weather reporting over the Internet. One is the Internet and another is a 
device to access a URL / website. This device can be laptop or desktop or a tablet or even a smartphone. 
NOTE that Internet connectivity is required at both places. One where is project is placed and another from 
where user monitors this data. 

https://www.projectsof8051.com/sms-based-weather-report-information-system/
https://www.projectsof8051.com/sms-based-weather-report-information-system/


12 
 

Week 5: Making data based forecasting system 

 

 

 

 

Week 5: Making database and initializing backend server. 

Database 
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CHAPTER 4: DESIGN 
 

 

Flow Chart: 
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Class Diagram: 
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DB-Class-Diagram: 
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Activity Diagram: 
 

      

          

        
            

                      

 
                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

                

         

       

              
               
                  

 

        

        
               

      

        

                     

                     

              

 

       

 

              

 

       

 

              

 

      

                  

 

 

              

         

              

       

 



18 
 

Context Diagram: 
 

 
 

 
Use Case Diagram: 
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CHAPTER 5. IMPLEMENTATION AND TESTING 

PROJECT IMPLEMENTATION 

 
5.1 Algorithms: 

Linear Regression: 

Module-1 :Data gathering and pre - processing. 

Module-2: Applying Algorithm for prediction . 

5.2Source Code 

# importing libraries 

import pandas as pd 

import numpy as np 

import matplotlib.pyplot as plt 

 
 

# read the data in a pandas dataframe 

data = pd.read_csv("C:/Users/TEMP.SANDEEP/Desktop/austin_weather.csv") 

 
 

#seeing head values 

data.head(5) 

#seeing shape of the dataset 

data.shape 

 
#filling missing NULL values by column means 

data.fillna(data.mean()) 

 
# drop or delete the unnecessary columns in the data. 

data = data.drop(['Events', 'Date', 'SeaLevelPressureHighInches', 'SeaLevelPressureLowInches'], 

axis = 1) 

 
# some values have 'T' which denotes trace rainfall 

# we need to replace all occurrences of T with 0 

# so that we can use the data in our model 
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data = data.replace('T', 0.0) 

 
 

# the data also contains '-' which indicates no 

# or NIL. This means that data is not available 

# we need to replace these values as well. 

data = data.replace('-', 0.0) 

 
 

# dataframe created with 

# the above data array 

df = pd.DataFrame(data) 

 
 

# create histogram for numeric data 

df.hist() 

 
# show plot 

plt.show() 

#basic static 

 
# save the data in a csv file 

data.to_csv('C:/Users/TEMP.SANDEEP/Desktop/austin_final_final.csv') 

 
# importing libraries 

import pandas as pd 

import numpy as np 

import sklearn as sk 

from sklearn.linear_model import LinearRegression 

import matplotlib.pyplot as plt 

 
# read the cleaned data 

data = pd.read_csv("C:/Users/TEMP.SANDEEP/Desktop/austin_final_final.csv") 
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# the features or the 'x' values of the data 

# these columns are used to train the model 

# the last column, i.e, precipitation column 

# will serve as the label 

X = data.drop(['PrecipitationSumInches'], axis = 1) 

 
 

# the output or the label. 

Y = data['PrecipitationSumInches'] 

# reshaping it into a 2-D vector 

Y = Y.values.reshape(-1, 1) 

 
 

# consider a random day in the dataset 

# we shall plot a graph and observe this 

# day 

day_index = 798 

days = [i for i in range(Y.size)] 

 
 

# initialize a linear regression classifier 

clf = LinearRegression() 

# train the classifier with our 

# input data. 

clf.fit(X, Y) 

 
 

# give a sample input to test our model 

# this is a 2-D vector that contains values 

# for each column in the dataset. 

inp = np.array([[74], [60], [45], [67], [49], [45], [55], [45], 

[57], [29.68], [10], [7], [2], [0], [20], [4], [51]]) 

inp = inp.reshape(1, -1) 

 
 

# print the output. 
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print('The precipitation in inches for the input is:', clf.predict(inp)) 

 
 

# plot a graph of the precipitation levels 

# versus the total number of days. 

# one day, which is in red, is 

# tracked here. It has a precipitation 

# of approx. 2 inches. 

print("the precipitation trend graph: ") 

plt.scatter(days, Y, color = 'g') 

plt.scatter(days[day_index], Y[day_index], color ='r') 

plt.title("Precipitation level") 

plt.xlabel("Days") 

plt.ylabel("Precipitation in inches") 

 

 
 

plt.show() 

x_vis = X.filter(['TempAvgF', 'DewPointAvgF', 'HumidityAvgPercent', 

'SeaLevelPressureAvgInches', 'VisibilityAvgMiles', 

'WindAvgMPH'], axis = 1) 

 
# plot a graph with a few features (x values) 

# against the precipitation or rainfall to observe 

# the trends 

 
print("Precipitation vs selected attributes graph: ") 

 
 

for i in range(x_vis.columns.size): 

plt.subplot(5, 2, i + 1) 

plt.scatter(days, x_vis[x_vis.columns.values[i][:100]], 

color = 'g') 
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plt.scatter(days[day_index], 

x_vis[x_vis.columns.values[i]][day_index], 

color ='r') 

 
plt.title(x_vis.columns.values[i]) 

plt.show() 
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OUTPUT: 

 

 
 

The precipitation in inches for the input is: [[1.55868402]] 

 
Graphs: 

 

 
 

 

 

 

 

 

The precipitation trend graph: 
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that rainfall can be expected to be high when the temperature is high and humidity is high. 
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CHAPTER 6: LIMITATIONS AND FUTURE SCOPE OF THE PROJECT 

 

Most weather apps on computers and smartphones can only predict the weather 10 days into the future, which is still 

pretty impressive compared to what meteorologists could do in the past. Today, a forecast for the next five to seven 

days is just as accurate as a forecast for the next day was 50 years ago. 

Still, it doesn't look like we'll get reliable forecasts for a month out in 50 years. Researchers at Pennsylvania State 

University did a collaborative study with other meteorologists from around the world in which they tried to find the 

ultimate limit of how far out we could predict the weather, even with the most advanced supercomputers powering the 

weather models. 

TheirÂ research suggested we could add another four to five days of useful results, and probably not get any more. 

That's because of something called the butterfly effect. 

The atmosphere is full of turbulent flows--irregular flows of air that form clouds, power storms, and push around cold 

fronts--that build on each other and form layers. A tiny disturbance in one layer, even one as tiny as a butterfly 

flapping its wings, can have a domino effect, affecting the other layers and snowballing into radically different weather 

patterns. All that variation and uncertainty is why there's a limit to how far out we can meaningfully predict the 

weather. 
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CONCLUSION: 

 
We successfully predicted the rainfall using the linear regression but here this is not very accurate 

only some times any way it depends upon the climate changes to season to season.Here we are 

taking only summer season weather data set it only useful to predict rainfall in summer season. 
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