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INTRODUCTION

It is inherently difficult to determine the density, biomass, 
spatio-temporal distributions of gelatinous zooplankton 

 Fragile

 Large size range

 Clumped distributions

This compromises our ability to scale up estimated rates to 
whole populations, and quantify their ecological role.



Fragile
 Solutions – Video, specialized nets 

Large size range
 Solution – range of nets 

Clumped distributions (aggregations)
 Solution – spatially intensive net surveys; towed bodies; 

ROVs; aerial photography 

INTRODUCTION



UNMANNED AERIAL VEHICLES - DRONES



UNMANNED AERIAL VEHICLES - DRONES

Benefits

High resolution spatial coverage

Cost-effective

Non-invasive

High quality imagery

Rapid



Determine if:

1. Can drones be used to effectively measure and 
monitor near surface gelatinous zooplankton?

2. Drone data provide useful measures of gelatinous 
zooplankton biomass / density? 

OBJECTIVES



STUDY AREA

Coastal waters of central British 
Columbia
 Hakai Institute Field Station



Regular and reliable summer 
“blooms” of Aurelia spp. 



Drone operator collected 
images using standardized 

protocol 

Oceanography team conducted 
vertical net hauls to measure 

density, size structure and 
biomass

METHODS

Detect aggregation



Credit: Keith Holmes, Hakai Institute

METHODS – DETECTING AGGREGATIONS



METHODS – NET SAMPLING

1m diameter vertical net, 1mm mesh
 3 net tows per aggregate

Aurelia spp. counted & measured
 Wet weight estimated using a 

regionally specific length-weight 
relationship

 Mean size of 230mm (range = 70-
360 mm)

 Count data were converted to 
densities using volume filtered data 
(jellyfish m-3). 



DJI Phantom 3 Professional UAV 
 DJI 12 megapixel camera

Transects were flown at ≥ 10 m s-1

 Maximize image clarity while limiting any effect 
of drift. 

Manual image collection 
 Image every 1s
 80 % front image overlap
 Included shoreline to facilitate image stitching.
 Image pixel size varied from 30 mm to 160 mm 

depending on the flight altitude.

METHODS – DRONE OPERATION



METHODS – IMAGE PROCESSING



Schaub et al. (2018)

PROCESSING – DRONE DATA

Georeference image Crop to remove shoreline



Schaub et al. (2018)

PROCESSING – DRONE DATA

Cluster analysis – group pixels 
based on colour (classify jellyfish)

Jellyfish True/False raster image



Schaub et al. (2018)

Overlay grid of 1m2 quadrats Cluster analysis – spatial analysis, 
e.g. % jellyfish cover / quadrat

PROCESSING – DRONE DATA



Schaub et al. (2018)

RESULTS – DRONE % COVER VS NET DENSITY



RESULTS – AGGREGATION SURFACE AREA



RESULTS – TOTAL AGGREGATION BIOMASS



Confirmed benefits identified by previous studies:

• High resolution spatial coverage

• Inexpensive

• Non-invasive

• High quality images

• Efficient

• Excellent tool for aggregate detection

BENEFITS OF DRONES



• Operational restrictions exist, e.g., urban 

areas, airports

• Turbidity will limit depth of image capture

- should be calibrated with each study

• Reflectance (sun glare)

• Wind strength affects operation and 

clarity of imagery (wave action)

DRAWBACKS WITH DRONES



CONCLUSIONS

1. Can drones be used to effectively measure and monitor 
near surface gelatinous zooplankton?
• Yes, they provide an effective means to estimate 

aggregation surface area;
• Unlikely that this can be effectively achieved using nets. 

2. Drone data provide useful measures of gelatinous 
zooplankton biomass / density? 
• Estimates of relative density for aggregations followed 

the same trends as net data. 
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