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Abstract

Statistical analyses related to studying climate changes are gaining
increasing importance due to their direct impact on agricultural decision-
making, particularly in determining planting schedules and identifying the
most influential variables affecting weather variability. These analyses also
contribute to diagnosing extreme climatic phenomena, such as rising
temperatures and increased wind speeds, which may lead to fires or harm
living organisms.

This thesis employs robust statistical methods to detect noise
clusters, focusing on the climate of Mosul City for the period from 2013 to
2022. The method of Clustering of Variables Around Latent Components
(CLV) was used, which is distinguished by processing daily climate data in
a cross-sectional arrangement where the number of variables exceeds the
number of observations (P > N), a characteristic of high-dimensional data.
Principal Components Analysis (PCA) was applied for dimensionality
reduction, and the bootstrap technique was used to ensure cluster stability.

The study relied on several indicators to assess clustering
efficiency, including the Rand Index (RI) and the Adjusted Rand Index
(ARI) for external clustering validity, as well as indicators for internal cluster
cohesion (Cohesion Partition) and separation between clusters (Isolation
Partition). The data analysis involved measuring daily changes in climatic
variables such as temperature and humidity over 365 days annually for ten
years. The study focused on the summer and winter seasons, as they exhibit
the most extreme variations compared to other seasons.

The primary climate patterns for each climatic variable were
identified separately, and noise variables (anomalous climatic days) were
detected using a robust alternative clustering method known as “K+1.” The
results revealed strong correlations among the variables within the clusters,
with correlation coefficients exceeding 0.90, indicating shared behavioral
patterns among these variables. Noise variables were identified using
correlation thresholds below 0.40.

These findings enhance local communities' ability to adapt to
climate changes by improving the accuracy of predicting extreme climatic
events.



