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Abstract: Between 2003 and 2012, U.S. lifeguards averaged 67,700 rescues per year. Rip currents account for 80%
of rescues and fatalities. Once spotted, a drowning victim must be rescued before a mean of 102s, standard deviation of
30s. Faster delivery of a life ring has potential to save additional victims. A concept-of-operations for drone delivery of a
life-ring was developed. A system dynamics model of rip current rescue was used to evaluate: (1) launch locations, (2)
flight paths, (3) drone (size, weight, and battery), and (4) overall effectiveness for rescue. A utility versus cost analysis
ranked the following as best: 10.2 kg octocopter with a 20000 mAh battery, launched near lifeguard towers. The system
reduces time to reach a victim by a mean of 36%, reduces standard deviation by 63%, and reduces the chance of
drowning by a factor of thirteen. Results are most sensitive to distance between lifeguard towers.
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