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INTRODUCTION

•  autonomous vehicles can drastically 
enhance aquatic sampling resolution 

•  automated discovery and tracking of 
pollution

•  rapid low-cost access to remote 
locations

•  model validation and parameter 
identification



Potential Applications

•  Spatio-temporal hypoxia modeling

•  Coastal nutrient (nitrogen, phospharus) hot-spot 
discovery and monitoring

•  Sediment thickness monitoring

•  Algal hotspot detection

•  Submerged aquatic vegetation monitoring





Autonomous vehicles �
for �
environmental sensing



Autonomous underwater vehicle (AUV)

•  Equipped with compass, GPS, depth sensor
•  weight: 85 Lbs, speed: 1~4 knots 
•  depth rating: 100 m
•  endurance: 8-14 hours at 2.5 knots
•  interchangeable sensor payloads



Unmanned surface vehicle (USV)

•  Equipped with onboard computer, compass, GPS, differential thrust
•  weight: 30 Lbs, speed: ~4 knots 
•  endurance: 5-8 hours
•  interchangeable sensor payloads



•  Equipped with onboard computer, compass, GPS
•  take-off weight: ~7 Lbs
•  speed: ~ 25 mph
•  endurance: 18 mins
•  waterproof body

unmanned aerial vehicle (UAV)



water column sampling with uav (work in progress…) 



Mission Scenario …



model driven �
adaptive sampling



model driven Adaptive Sampling



advantages of adaptive sampling



bathymetry survey





NEXT STEPS

•  Focus on hypoxia-related nitrate sensing

•  corporation of environmental dynamics into the 
modeling process

•  Input from domain experts: engage environmental 
scientists, modelers
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