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3. Further work

1. Comparing historical data climatologies to glider observa�ons

2. Near-real �me diagnosis of water column proper�es from robo�c glider fleets
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MASSMO (Marine Autonomous Systems in Support of Marine Opera�ons) is a pioneering mul�-partner series of trials and demonstrator 
missions that aim to explore the UK seas using a fleet of innova�ve marine robots.   For these large-scale exercises, in collabora�on with DSTL 
and BODC we are developing the capability to ingest near-real �me glider data in the industry standard EGO file format, compute water column 
diagnos�cs and output as GIS layers.  To contextualise the glider data, climatologies were generated from historical observa�onal data using 
Hydrobase3 (e.g. Lozier et al., 1995).  These layers can be displayed in a mission portal in combina�on with other data streams to aid situa�onal 
awareness and decision-making.

they were spa�ally mapped using 
the GMT mapping package (Smith & 
Wessel 1990).  The approach is 
adap�ve to data density, so the 
addi�on of glider observa�ons can 
d r a m a � c a l l y  i n c r e a s e  t h e 
resolu�on of the mapped surfaces.

No ipad?

Paraview is an open-source data 
a n a l y s i s  a n d  v i s u a l i s a � o n 
applica�on with a Python backend.  
I t  e n a b l e s  t h e  d i s p l a y  a n d 
explora�on of complex 3D / 4D 
datasets.  This makes it a poten�ally 
powerful tool for synthesising the 
datastreams from  mul�ple

 robo�c vehicles in a dynamic ocean environment.  
We aim to automate the import of BODC NetCDF 
files into Paraview to enable a real-�me 3D 
interface to be hosted on a remote server. 
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a) Observed pycnocline ver�cal displacement from 4 simultaneous 
glider occupa�ons compared to b) predicted regions for internal 
wave genera�on in the Faroe-Shetland Channel. Modelled 
parameters derived from AMM60 (Guihou et al., 2018).

A glider density sec�on with the depth of maximum stra�fica�on (N²) highlighted.  Circle size 
shows strength of water column stra�fica�on for each profile.

Examples of high resolu�on mapped surfaces fi�ed to glider data in near-real �me using the 
Hydrobase and GMT packages.
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The mo�va�on for this work was to increase the value and 
u�lisa�on of Marine Autonomous Systems (MAS) through 
data synthesis.    Several metrics for characterising the 
internal structure of the water column were developed, 
focusing on proper�es such as the depth of primary 
stra�fica�on and the strength of stra�fica�on.  Once these 
metrics were calculated for individual glider profiles,  

The ver�cal displacement 
of isopycnals can indicate 
internal wave ac�vity, an 
important mechanism for 
energy transfer and mixing 
on con�nental shelf slopes 
(Nash et al., 2004).  Using 
observa�ons of pycnocline 
depth, we are developing 
an algorithm to iden�fy 
pa�erns consistent with 
internal waves in glider 
profiles. The sca�ered 
e s � m a t e s  o f  w a v e 
amplitude are spa�ally 
mapped using GMT.
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