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Satellite chlorophyll-a 

How do observe variability at 
this frequency? 

Storms are strong and persistent through summer 

Category 3 

hurricane  

>170 km.hr-1 

Satellite wind stress 

So much going on at short time 
scales and small space scales! 

Sarah Nicholson 



Ocean is hard to sample 

Our problem:  The Southern Ocean is massive & remote!  



The problem:  The Southern Ocean is rough  

(need new technologies to sample the whole system) 

The problem:  The Southern Ocean is rough!  

(need new technologies to sample whole system & season) 



1km 

U = 25 km/day 
2-5 km between dives 
Autonomy = 2-10 months 

overcoming the very low frequency “snapshot” sampling from ships  

Robotics activities are well suited to meet our scientific sampling objectives  
Cost to data ratio is remarkable compared to ships  

Why we utilise marine robots? 

Swart et al., 2012 



The CSIR Glider Fleet 
14 GLIDERS: 5 PROFILING & 4 SURFACE GLIDERS 



= Glider deployment & ship CTD station 

 

= ship based underway measurements 

September 2012 – March 2013 
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SOSCEx II: October 2013 – 9 February 2014 

Follow the gliders on Twitter: 
@SOCCOgliders 

1000m 

Region of high intra-
seasonal dynamics: 

>30% of the SO 

Deeper ocean 

Mixed layer 

Surface 

Atmosphere 



Platform integrations: our novel research niche 



SG574 
148 days 
590 dives 
1180 profiles 
>2000 km 
1.9km / profile 
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1000m	

SOSCEx III
2015 – 2016
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July, ‘15 
WINTER! 





Land Size 

EEZ Size 

1.2 mn km2 

1.5 mn km2 

❑ South Africa is responsible for managing an 

ocean space that is greater than the land 

territory 

 

❑ The extended continental shelf claim will 

double the size of its ocean geography 

 

❑ Poaching, piracy, border guarding, resource 

management, Marine Protected Areas 

 

❑ Not enough land-based radar, no radar 

satellites, optical satellites limitation, etc. 

The bigger picture 

Marion Island 



And yet… 
 
We are only able to collect fisheries data during an 
expensive ship survey 1-2 times per year 
…. Cost per survey: R50-60m 
 
The problem  
DAFF surveys are done yearly and requires large ships 
with highly trained crew to man an maintain 
 
The Solution 
 Deploy Wave gliders in conjunctions with DAFF 

survey runs will improve data and reduce time at 
sea 

 Improve information on fish migration patterns 
during the year 

 Reduce the reliance on ship base surveys. 
 
 



The bigger picture 

▪ 24/7/365 Persistent Presence 

▪ Multi disciplinary fleet 

▪ Applications: 

○ Science observations 

○ Stock Assessment 

○ Environmental Monitoring 

○ Oil Spill Response 

○ Weather 

○ Maritime Security 

Marion Island 



Fisheries Acoustics Wave Glider 



Fisheries Acoustics Wave Glider 



Fisheries Acoustics Wave Glider 

o 38kHz Scientific Grade 

Echosounder 

o Real-time data feed 

o Sample from surface layer (no hull) 

o Augment existing capabilities 

o In situ sampling - Guess the fish? 

 

 

 



Recent sea-trials (Aug-Sept 2015) 
By boat/small ship By Wave Glider alone 



Concept 
Real-time in-situ weather 
Passive acoustics - marine mammals  
Active Acoustics - fish stock assessment 
Hydrocarbon monitoring 
Hydrographic profiling 
Marine Domain Awareness 

Benefits Long duration, persistent data 
Multi-disciplinary platform 
24/7/365 low cost in situ observations 
Augment existing assets 
 

Applications 

Glider Applications Summary 



Some benefits… 

• Wave gliders can be locally 
manufactured under license 
form Liquate Robotic. 

• Private sector can be 
contracted to manage 
service centres 

• Wave Gliders are easily 
handled and does not 
require special 
infrastructure such as large 
ports. 

• Data can be secured and 
controlled by South Africa 

 



Is it not time we protect 
our valuable resources?! 



 

Thank You! 
Questions 

 
@SOCCOgliders 

www.socco.org.za 


