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CYCLONEWATCH: EXAMINING THE CAPABILITIES OF CUBESATS FOR HURRICANE
DETECTION AND DISASTER FORECASTING AMIDST CLIMATE CHANGE ERA

Abstract

The phenomenon of climate change represents a formidable challenge to global security, ecological
integrity, and public health. In an era marked by rising temperatures, the escalation in both frequency and
severity of natural disasters, notably hurricanes, is a concerning trend. These meteorological events exact
a profound toll on communities and critical infrastructure, highlighting the imperative for robust, precise
forecasting methodologies and early detection systems to facilitate effective preparedness and mitigation
strategies. Traditional modalities of disaster surveillance, such as terrestrial sensors and satellite imagery,
are beset with inherent limitations. For instance, ground-based sensors are susceptible to damage from
the very catastrophes they aim to monitor, while the efficacy of satellite imagery is often circumscribed
by the constraints of satellite dimensions and resolution capabilities.

In response to these challenges, the advent of CubeSats—compact, cost-effective satellites—emerges
as a groundbreaking solution. These diminutive satellites can be manufactured swiftly and economically,
allowing for their deployment in substantial constellations. CubeSats have demonstrated their utility
in diverse domains, ranging from terrestrial observation to communication, suggesting their potential to
significantly transform the landscape of disaster monitoring.

Our proposed initiative, named ”CycloneWatch,” envisages the establishment of a CubeSat constel-
lation in low Earth orbit. These CubeSats would be equipped with an array of sensors to monitor
atmospheric conditions such as temperature, humidity, and wind speed. This configuration is designed
to provide instantaneous, comprehensive data on the evolution and movement of cyclones, thereby en-
hancing the precision of forecasting models and early warning systems. Furthermore, the CubeSats would
incorporate imaging technologies, offering detailed visual assessments of the storms’ intensity and scale.

The application of CubeSats for cyclone tracking and prediction offers a multitude of advantages over
traditional satellite systems. Their reduced size and lower production costs facilitate shorter develop-
ment cycles, thereby allowing for the frequent iteration and refinement of the system ,The collection of
high-resolution, longitudinal data enables a deeper analysis of the relationship between evolving climate
patterns and cyclone behavior, adaptation and mitigation strategies.

In conclusion, the deployment of CubeSats for the purpose of cyclone monitoring and forecasting rep-
resents a significant advancement in our approach to disaster management. This technology holds the
promise of markedly improving disaster preparedness and mitigation efforts, particularly in regions dis-
proportionately affected by the impact of these storms. The provision of real-time data and sophisticated
early warning systems enhances our collective capacity to effectively anticipate and respond to natural
disasters in an era characterized by climate change.
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