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1 Introduction 
 

This configuration manual provides a guide to the environment setup used for this project. It 

outlines a step-by-step preparation process necessary for similar implementation of the 

project titled “Groundwater Level Forecasting”.  

 

2 System Configuration Requirements  
  

This project executed on Jupyter notebook, under the Anaconda package management was 

compatible with Python programming language. The platform provided details about the 

operating system, such as the operating system name, release number, machine type, python 

version and the RAM. In Figure 1, the system information is shown.  

 

Figure 1: System Information  
 

 
 

 

3 Environment Setup  
 

The process of setting up of the environment involves launching the Anaconda Prompt to 

open the Jupyter Notebook for the project. Figure 2 shows the dictionary of the server.  



2 
 

 

Figure 2: Anacona Prompt 
 

 
 

 

4 Installation of Python Packages and Libraries  
 

The installation of necessary packages used for a smooth workflow in the statistical analysis 

and time series modelling, are listed follows.  The important packages installed are shown in 

Figure 3, while Figure 4 shows a snippet the important libraries used.  
           

• Platform 

 

• OS 

 

• warnings 

 

• Pmdarima 

 

• Statsmodels 

 

• Pandas 

 

• Seaborn 

 

•  NumPy  

 

• Matplotlib 

 

Figure 3: Packages Installed 
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Figure 4: Libraires Installation 
 

 

 
 

 

5 Implementation Stage Explained  
 

The code snippet in Figure 4 shows the successful collection of the groundwater level 

dataset1 from Kaggle repository, and license for usage by the California Department of Water 

Resources.  

 

Figure 4: Data collection 
 

 
 

 

 

 

 

 

 

 
 
1  https://www.kaggle.com/datasets/alifarahmandfar/continuous-groundwater-level-measurements-

2023/data  

https://www.kaggle.com/datasets/alifarahmandfar/continuous-groundwater-level-measurements-2023/data
https://www.kaggle.com/datasets/alifarahmandfar/continuous-groundwater-level-measurements-2023/data
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The code snippet in Figure 5 explores the characteristics of the groundwater level dataset. 

 

Figure 5: Data Understanding. 
 

 
 

 

 

The code snippet in Figure 6 show part of the pre-processing and transformation steps 

involved. 

 

Figure 6: Data Pre-Processing and Transformation. 
 

 
 

 

The code snippet in Figure 7 shows an important step, where the column features are 

normalized, while Figure 8 provides the information about each station.  
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Figure 7: Data Pre-Processing and Transformation Code. 
 

 
 
 

Figure 8: Code Information about each Station A – E  
 

 
 
 
 

Figure 9: Descriptive Code for Surface Water Above Ground (WSE) 
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Figure 10: Code for Seasonal Decomposition for all Stations 

 

 
 
 
 

Figure 11: Result for Seasonal Decomposition in all Stations 
 

 
 

 

 

 

The code snippet in Figure 12 shows how the data was spitted, while Figure 13 code snippet 

ensures checking the vital signs of Time Series Data 
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Figure 12: Data Splitting  

 

 
 
 
 

Figure 13: Code used in Checking Vital Signs of Time Series Data  
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Development of the Time Series Models, consisted of Naïve Base shoown in Figure 14, the 

Drift Method in Figure 15, the Simple Exponential Smoothing Method in Figure 16, the Holt-

Winter Method shown in Figure 17 and the proposed Arima Method shown in Figure 18 
 

Figure 14: Naïve Base Method Code 
 

 
 
 

Figure 15: Drift Method Code 
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Figure 16: Simple Exponential Smoothing Method Code 
 
 

 
 
 
 

Figure 17: Holt-Winter Method Code 
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Figure 18: Arima Method Code 
 

 


