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Deep Learning and Time series methods 
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1 Introduction 
 
The aim of this study is to forecast air pollution of the United Kingdom by taking data from 
the Europe site which is European Environment Agency. The data cleaning, pre-processing, 
exploration is then performed on this data which is having more than one lakh rows and 
seventeen columns. Different models were implemented like ARIMA, SARIMA, TBAT and 
neural networks. This manual is related to the important configurations that have been done 
for this forecasting project. It consists of all the information for the system configuration and 
various application’s  used for this research. The code of the program is been implemented. 
 

2 System Specification 
 

The project was been implemented on the laptop with the above specifications: 

 

System configuration 

LAPTOP Manufacturer: Lenovo ideapad 330s 

OPERATING SYSTEM: Windows 10 

RAM: 8GB 

HARD DISC: 475Gb 

PROCESSOR: i5 processor 
 

 

                                                             Figure 1 System Specification 

 

3 Software’s involved 
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Python is the main software which is been used for running the models and getting the 

results. Python was been provided by the famous Anaconda tool. Excel and lucid chart has 

been used for making the model design and visualization of the graph. For setting up the 

software’s mention above, the links are provided: For downloading Anaconda tool: 

https://www.anaconda.com/distribution/#download-section 

 

 

Figure 2 Python Version 

 

 

Figure 3 Version of Jupyter 

             

4 Data preparation and Feature Selection  
 

1) Load Dataset in Python: The dataset was been downloaded from the very famous 

site of Europe which is European Environment Agency. The link is been given below: 

https://www.eea.europa.eu/data-and-maps/data/aqereporting-2/gb/gb-aqereporting-

2014. The file contains data which is directly loaded into python for further 

processing.  

 

 

Figure 4 Loading 

 

2) Loading required libraries in Python: All the above shown  packages are 

been installed on the python software and libraries were run. The above figure 

includes all the required libraries for this project. Pandas library is used to handle 

dataframe for the pollution data exported in the file. Pumpy library has used here for 

https://www.anaconda.com/distribution/#download-section
https://www.eea.europa.eu/data-and-maps/data/aqereporting-2/gb/gb-aqereporting-2014
https://www.eea.europa.eu/data-and-maps/data/aqereporting-2/gb/gb-aqereporting-2014
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Converting data into n dims array of the pollutants no2. It has also used for 

performing  operations like for calculating mean of DateofTime andDateofEnd from 

Air_index. Matplotlib library was used for making graph of the predicted pollution in 

United Kingdom by testing and training the dataset. The results are perfectly be seen 

here. Warning library is the major library used here which surpressed warning in 

console for all the errors produce by the code.  

 

 

Figure 5 Libraries 

3) Exploratory Data Analysis :  It was used for checking the quality of the data of 

Europe. The data accuracy is also been checked here and the , timestamp is right or 

not for Data 

 

From fig 6 and fig 7, a graph is been plotted for the measurement of the set of attributes 

taken from the dataset from Datetime Begin.  
 

 

Figure 6 EDA1 

 

 

Figure 7 EDA 2 

 

4) Data Cleaning and Transformation  
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Data cleaning is used for dropping all 17 columns to the syntax df.drop. New timestamp 

is set and updated in np. datetime 
 

 

 

Figure 8 Data Cleaning 

In the data transformation, air pollution level for the NA values are been splitted according to 

the models requirement by fillna.  

 

Figure 9 Data transformation 

5) Feature Scaling: 

Feature scaling has been done using the function MinMaxScaler. All values has been 

converted In the range [0,1] Feature scaling has been done as models such as LSTM 

require scale data.  

 
 

6) Implementation and Evaluation of the Air pollution forecasting: 

 

i) LSTM: It is the LSTM architecutre . Train and test split of the dataset is 

mentioned and the basic transformation for LSTM to take as an input layer is 

showcase in the piece of code listed below.  
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Figure 10 LSTM 1 

 

 

Figure 11 LSTM 2 

 

Stacked LSTM: It is the stacked LSTM architecutre . Train and test split of the dataset is 

mentioned and the basic transformation for stacked LSTM to take as an input layer is 

showcase in the piece of code listed below.  
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TBATS: The below is the implementation of TBAT model. Prediction is done for 1 year and 

the  MSE and Mae is been calculated using the forecasting and the test data we have. 
 

 
 

ARIMA: The below is the implementation of ARIMA model. Model is imported by the 

function statsmodel.tsa. Prediction is done for 1 year and the MSE and MAE is been 

calculated using the forecasting and the test data we have. 
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SARIMA: The below is the implementation of SARIMA model. Model is imported by the values (p,d,q)= 

(1,1,1). Prediction is done for 1 year and the MSE and MAE is been calculated using the forecasting and the test 

data we have.  

 


