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ABSTRACT

This study aims to analyze the environmental atmospheric factors influencing the downtime of the COK700
telescope at the Springbrook Observatory, Coonabarabran, New South Wales, Australia, using Principal Component Analysis
(PCA) to identify the most influential variables on telescope downtime. The data, collected from January 1, 2018, to
October 8, 2024, consists of 59,336 hourly data points, including weather variables such as relative humidity, air
temperature, dew point, atmospheric pressure, wind speed, and rainfall, as well as sky conditions like sky temperature, sky
brightness, and sky clarity. The PCA results reveal that the first three principal components account for 72.1% of the
variance. The first component, RC1 (33.1%), is highly associated with sky and atmospheric conditions, including sky
temperature, sky clarity, and sky brightness, indicating that these sky-related factors have a significant impact on telescope
operations. The second component, RC2 (20.9%), is strongly related to relative humidity and air temperature, reflecting the
influence of humidity and temperature on telescope downtime. The third component, RC3 (18.1%), is closely associated

with dew point and rainfall, demonstrating the impact of humid and rainy weather conditions on telescope usage.

Further analysis using Varimax rotation enhanced the interpretability of the principal components, providing a
clearer understanding of the variables affecting telescope downtime. The findings from this study can serve as a
foundation for developing statistical models or forecasting equations to manage telescope usage better, mitigate the

impact of uncertain weather conditions, and improve the efficiency of astronomical data collection.
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