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Abstract:

Background and Aim: Rainfall is one of the complex natural phenomena and one of the
most crucial component of the water cycle, playing a significant role in assessing the climatic
characteristics of each region. Understanding the amount and trends of rainfall changes is
essential for effective management and more precise planning in agricultural, economic, and
social sectors, as well as for studies related to runoff, droughts, groundwater status, and
floods. Additionally, rainfall prediction in urban areas has a significant impact on traffic
control, sewage flow, and construction activities.

Method: The objective of this study is to compare the accuracy of classification models,
including Chi-squared Automatic Interaction Detector (CHAID), C5 decision tree, Naive
Bayes (NB), Quest tree, and Random Forest, k-Nearest Neighbors (KNN), Support Vector
Machine (SVM), and Artificial Neural Network (ANN) in predicting rainfall occurrence
using 50 years of data from the synoptic station at Hamedan Airport. In this study, 80% of the
data is used for training the models, and 20% for model validation and the results obtained
from the model executions are compared using metrics such as confusion matrix, Receiver
Operating Characteristic (ROC) curve, and the Area Under the Curve (AUC) index. To create
the classification variable for rainfall and non-rainfall data, based on rainfall data, the days of
the year are categorized into two classes: days with rainfall (y) and days without rainfall (n).
Data preprocessing is performed using Automatic Data Preprocessing (ADP). Then, Principal
Component Analysis (PCA) is employed to reduce the dimensions of the variables.

Results: In this study, the PCA method reduces the dimensions of the variables to 5. Also,
approximately 80% of the available data corresponds to rainless days, while 20% corresponds
to rainy days. The research results indicated that the KNN model with an accuracy of 91.9%
for training data and the SVM model with 89.13% for test data exhibit the best performance
among the data mining models. The AUC index for the KNN model is 0.967 for training data
and 0.935 for test data, while for the SVM algorithm, it is 0.967 for training data and 0.935
for test data. According to the ROC curve for Hamedan rainfall data, the KNN model
outperforms other models. Considering the sensitivity index in the confusion matrix, the
KNN and SVM models perform better in predicting non-rainfall occurrence for training data.
In terms of the precipitation occurrence prediction, the RT and KNN models show better
results according to the specificity index.

Conclusion: The results demonstrated that for the RT, C5, ANN, SVM, BN, KNN, CHAID,
QUEST, accuracy metrics was obtained 86.82%, 89.78%, 89.55%, 89.96%, 88.06%, 91.9%,
88.29%, 87.46%, 91.9%, respectively for training data. Moreover, for test data, the accuracy
metrics for this model was obtained 83.82%, 87.9%, 88.12%, 89.13%, 87.12%, 89.13%,
87.12%, 88.19%, 86.93%, 86.76%, respectively. The AUC index in the training data for RT,
C5, ANN, SVM, BN, KNN, CHAID QUEST models was 0.94%, 0.99%, 0.94%, 0.94%,
0.93%, 0.97%, 0.93%, 0.89%, respectively. In addition, for the test data, this metric was
evaluated 0.89%, 0.89%, 0.93%, 0.94%, 0.92%, 0.90%, 0.92%, 0.88% respectively. As
observed, considering accuracy metric and AUC index for training data KNN model and for
test data SVM model were more sufficient in rainfall prediction.

Keywords: Rainfall prediction, Decision tree models, K-nearest neighbors (KNN) model,
Artificial neural network, Support vector machine (SVM)
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9 mallika and nirmala

10 mean absolute percentage error
11 support vector regression

12 support vector regression

13 long-short term memory

14 convolutional neural network
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17 an improved gradient boosting algorithm
18 automated data preparation

19 principal component analysis

20 information gain

21 gini index

22 multilayer perceptron neural network
23 classification accuracy

24 classification error

25 receiver operating characteristic
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