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e Weather Patterns
o Can we predict whether or not it will rain on a given
day with given weather factors?
e¢ Why is it important?
o What we wear
o Activities we plan
o Methods of Travel
e Our statistical methods
o KNN Regression
o Logistic Regression



Data

Temperature

e Data read in from Kaggle

e Our “X” columns/features
o StandardScaler to
normalize the features

e Our “y” column: rain
o One hot encoding for
categorical variable
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Data (Modified)
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Model #1: KNN Code

# Import necessary libraries

import pandas as pd

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.neighbors import KNeighborsClassifier
from sklearn.metrics import classification_report

# Load the dataset
file_path = 'weather_forecast_data.csv' # Replace with your file path
weather_data = pd.read_csv(file_path)

# Preprocessing the data
# Map 'Rain' column to numerical values (1 for rain, @ for no rain)
weather_datal['Rain'] = weather_data['Rain'].map({'rain': 1, 'no rain': @})

Separate features and target variable
= weather_data.drop(columns='Rain")
y = weather_data['Rain']

X #

# Standardize the features
scaler = StandardScaler()
X_scaled = scaler.fit_transform(X)

# Split the data into training and testing sets
X_train, X_test, y_train, y_test = train_test_split(X_scaled, y, test_size=0.3, random_state=42)

# Initialize and train the k-NN classifier
knn = KNeighborsClassifier(n_neighbors=5)
knn.fit(X_train, y_train)

# Predict on the test data
y_pred = knn.predict(X_test)

# Generate and print the classification report
report = classification_report(y_test, y_pred, target_names=['No Rain', 'Rain'])
print(report)



Model 1;: KNN Model

Confusion Matrix for k-NN Rain Prediction
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Model #2: Logistic Regression Code

from matplotlib import pyplot as plt

from sklearn.linear_model import LogisticRegression

from sklearn.model_selection import train_test_split

from sklearn.metrics import accuracy_score, precision_score
import pandas as pd

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
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X = m[['Temperature', 'Humidity', 'Wind_Speed', 'Cloud_Cover', 'Pressure']]
y = m['rain"']

scaler = StandardScaler()

14 X_reduced = scaler.fit_transform(X)

15 X_train,X_test,y_train,y_test= train_test_split(X_reduced,y,test_size=0.25, random_state=0)
16 logistic_regression= LogisticRegression()

17 logistic_regression.fit(X_train,y_train)

18 y_pred=logistic_regression.predict(X_test)

19 ConfusionMatrixDisplay.from_estimator(logistic_regression, X_test, y_test)

20 plt.title('Confusion Matrix for Logistic Regression Rain Prediction')

21 plt.show()

22 precision = precision_score(y_test, y_pred)

23 print(f"Precision:{precision:.3}")
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Model #2: Logistic Regression

Confusion Matrix for Logistic Regression Rain Prediction
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Outcome of Models

e Measuring on precision
e False positives
e KNN is the best model for prediction due to the precision scores
o 92.6% for the overall model
e Using KNN we can predict rain or no rain accurately 92.6% of
the time



