
Using Unmanned Aerial Vehicles for 
Innovative Oceanographic Research 

AUTONOMOUS AERIAL 
OPERATIONS



AUTONOMOUS AERIAL 
OPERATIONS

MBARI
UCSC

MBA

• Chris Grech 
• Steve Haddock 
• Dave French 
• Eric Fitzgerald 
• Ben Erwin 
• Mathieu Kemp 

• Joel Kubby 

• Kyle Van Houten 
Hopkins
• Jeremy Goldbogen 

Team members and interest parties

• Ken Smith 
• Francisco Chavez 
• Brent Jones 
• John Ryan 
• Doug Conlin 
• Thom Maughan



EMERGING UNMANNED AIRCRAFT SYSTEMS

• Unmanned Aerial Vehicles (UAVs)  acquire high-resolution remote-

sensing data at lower cost and increased operational flexibility. 

• UAV are not quadcopters.  UAV have fully autonomous flight 

capabilities.  

• UAV offer a safe, convenient, and low-disturbance means of 

acquiring high-resolution imagery of aquatic environments. 

• Spurred by growth in military applications, UAV technology is now 

mainstream and affordable.



EXAMPLE USES:

• AOSN and CANON-type joint experiments:

• Portugal 2014: AUVS and UAVs jointly measured 

surrounding ocean environment: current direction, 
speed, strength, temperature, water salinity and algal 
blooms.


• Scientists (2013) combined AUVs, UAVs, and ships to 
track marine animals and collect environmental data in 
real time.



VERTICAL TAKE OFF AND LANDING



VERTICAL TAKE OFF AND LANDING

Payload Capability: 11 lbs  5 hours of flight time   



VERTICAL TAKE OFF AND LANDING

Max speed: 86 knots 
Range at Max Speed: 500 miles 
Max Range at 45 kt: 1800 nm



FAA AND UNMANNED AERIAL 
VEHICLES 

• June 21, 2016 FAA releases rules for commercial 
operations.  Easing restrictions, citing social benefits. 

• According to the FAA, UAVs for commercial purposes are 
expected to grow from 600,000 in 2016 to 2.7 million by 
2020.  

• A waiver will be required for flights beyond the visual line of 
sight.





UNOLS MEETING - TOMORROW



NOAA INCORPORATING  
UNMANNED AERIAL VEHICLES 

• Strait of Juan de Fuca, Washington - Orca Whale Photogrammetry.     
• Aerial photographs will be used to assess the body condition and 

nutritional status of Southern Resident killer whales. 

• Sandy Point, Bahamas - Bahamas Beaked Whale 
• Aerial images will assist in developing a baseline data set to 

determine the health of whales in a control population, not regularly 
disturbed by ship sonar. 

• Aleutian Islands, Alaska - Aleutian Stellar Sea Lion 
• The primary objective is to capture images to obtain counts of sea 

lions (pup and non-pups) to be used in modeling abundance trends.



Some Science Uses for Aerial Assets at MBARI

Biological Surveys Habitat Surveys

Reconnaissance

Payloads

• HABs  
• Jellyfish 
• Whales (infrared) 
• Sharks 
• Otters 
• Turtles 
• Kelp 
• Ocean color

• Hyperspectral mapping 
• Lidar 
• Mercury in fog 
• Physical parameters 

• Ship-launched surveys 
• Sargassum patches  

• Remote water sampling 
• Data transfers for other assets 

UNIQUE 
ADVANTAGES
• Perspective 
• Range 
• Time-series



PROJECT DELIVERABLES

• FAA Permit requirements  
• MBNMS permit requirements  
• Fish and Game requirements  
• Insurance implications  
• Pilots license requirements  
• Partners identified in the community  
• Science mission requirements that lead to a platform 

selection or specification. 
• Labor impact to operate UAV  
• Proposed operating plan for UAV operations to complete 

Proposed science missions  
- Frequency, range,  duration, instruments 


