
 

 

 

UHI Research Database pdf download summary

First results of the OSNAP glider missions on the Rockall Plateau

Houpert, Loic; Gary, Stefan; Johnson, Clare; Dumont, Estelle; Griffiths, Colin; Wilson, Karen;
Inall, Mark; Cunningham, Stuart
Publication date:
2015

The re-use license for this item is:
CC BY
The Document Version you have downloaded here is:
Publisher's PDF, also known as Version of record

Link to author version on UHI Research Database

Citation for published version (APA):
Houpert, L., Gary, S., Johnson, C., Dumont, E., Griffiths, C., Wilson, K., Inall, M., & Cunningham, S. (2015). First
results of the OSNAP glider missions on the Rockall Plateau. Glider Community Workshop 2015, Norwich,
United Kingdom.

General rights
Copyright and moral rights for the publications made accessible in the UHI Research Database are retained by the authors and/or other
copyright owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with
these rights:

1) Users may download and print one copy of any publication from the UHI Research Database for the purpose of private study or research.
2) You may not further distribute the material or use it for any profit-making activity or commercial gain
3) You may freely distribute the URL identifying the publication in the UHI Research Database

Take down policy
If you believe that this document breaches copyright please contact us at RO@uhi.ac.uk providing details; we will remove access to the work
immediately and investigate your claim.

Download date: 23. May. 2023

https://pure.uhi.ac.uk/en/publications/5a1198e1-2f02-4db6-9299-e49d90c42a10


  

First Results from the 
OSNAP glider missions (2014-2015)

L. Houpert, S. Gary, C. Johnson, E. Dumont, C. Griffiths, K. Wilson, 
M. Inall, S. Cunningham

Glider Community Workshop – UEA 6th-7th May 2015



  

Gliders, part of the OSNAP Eastern Boundary Array
OSNAP (Overturning in the Subpolar North Atlantic Programme) goals:

- provide a continuous record for four years (2014–18) of full-depth, 
trans-basin mass, heat, and freshwater fluxes in the Subpolar Gyre.  
-  quantify and understand the response of circulation, and heat and 
freshwater fluxes to local and remote forcing, within the conceptual 
framework of the AMOC

The Eastern Boundary array:
-  quantify the flux of northward-flowing warm and saline water through 
Rockall Trough and across the Rockall Plateau
- determine the magnitude and variability of the cold overflow across the 
Wyville-Thomson Ridge



  

Gliders Data

Since July 2014: 2776 temperature profiles and 2600 salinity profiles (pb with Jura for 
~150 Salinity profiles, obstruction of the conductivity cell?)

Several quality controls :
● Automated quality control from the Seaglider basestation (v 2.08):
→ GPS location-time, depth-pressure correction, thermistor lag , trapped water during the 
apogee, temp. & salinity spikes, salinity corrected from thermal-inertia effect)
● Additional QC for each deployment on every profile (spikes, gross drift in S and T)
● Comparison to climatological data

 
Future work: - Additional salinity corrections from thermal-inertia effect in the pycnocline

- Final validation of the data & calibration (primarily for S) using mooring data & 
manufacturer postcalibration, accuracy expected (0.01 for T and 0.01 for S)



  

Gliders Sections

8 sections on Rockall Plateau

4 sections in Rockall Trough

Permanent occupation of the Rockall Plateau for the 4 years of OSNAP (2014-2018) 
(Each year: 4 gliders x 3 months of occupation on RP)



  

15 Jul.

18 Aug.

19 Sep

25 Oct

8 Nov

25 Nov

17 Nov

1 Jan

6 Feb

27 Apr

Rockall Plateau
(''longitude'' sections)

Rockall Trough (W-E ''time'' sections)

Pot. temperature

30 Mar



  

15 Jul.

18 Aug.

19 Sep

25 Oct

8 Nov

25 Nov

17 Nov

1 Jan

6 Feb

30 Mar

27 Apr

Rockall Plateau
(''longitude'' sections)

Rockall Trough (W-E ''time'' sections)

Salinity



  

15 Jul.

18 Aug.

19 Sep

25 Oct

8 Nov

25 Nov

17 Nov

1 Jan

6 Feb

27 Apr

Rockall Plateau
(''longitude'' sections)

Rockall Trough (W-E ''time'' sections)

Pot. Density

30 Mar



15 Jul.

18 Aug.

19 Sep

25 Oct

8 Nov

25 Nov

17 Nov

1 Jan
6 Feb

30 Mar

27 Apr

13 Oct

17 Nov

25 Nov

3 Feb

6 Feb

16 Apr

Depth Average Current

4 Feb

30 Mar



  

Relative geostrophic transport (Rockall Plateau)
1) using 2 profilesSv

Geostrophic transports relative to 500db calculated between 2 profiles:  

M4

- a climatological profile located at 
M4 (~-21°W),
- a ''moving'' glider profile along the 
section (longitude max ~ -15°W)
    



  

Sv

Geostrophic transports relative to 500db calculated between 2 profiles:  

M4

- a climatological profile located at 
M4 (~-21°W),
- a ''moving'' glider profile along the 
section (longitude max ~ -15°W)
    

→ Seasonal variability of the transport along the slope? 
Strong northward flow centred at 19.5°W and southward 

flow at 20.5°W in August/October
In December/January northward flow at 20.5°W

→  eddies seen on altimetry

Relative geostrophic transport (Rockall Plateau)
1) using 2 profiles



  

Sv

Geostrophic transports relative to 500db calculated between 2 profiles:  

M4

- a climatological profile located at 
M4 (~-21°W),
- a ''moving'' glider profile along the 
section (longitude max ~ -15°W)
    

→ vary from ~ 5 to 0 Sv for transport calculated between 
2 profiles (21°W and 15°W). 
Need a careful selection of the 2 end-section profiles

Relative geostrophic transport (Rockall Plateau)
1) using 2 profiles



  

Relative geostrophic transport (Rockall Plateau)
2) using a 0.1° ''undersampled'' glider section

Sv

M4

Sv

Geostrophic transports relative to 500db calculated between pairs of glider profiles 
distant from ~0.1°

Integrated geostrophic transports (relative to 500db) along 
the section from the western point→ vary from 4.3Sv to 1.7Sv for “full sections” ( 20.5°W/22°W to 

15°W). 
→ less sensible to the definition of end-section profiles but 
need data on the whole section to estimate the integrated 
geostrophic transport.



  

Discussion

- Different ways of analysing the data (time-series, distance), projecting the data (on a 

“reference” section according to the longitude or the f/h contour), gridding the data (bin, 

objective analysis, …) to calculate relative or absolute geostrophic velocity and transport

- Use the Depth Average Current from the gliders to estimate absolute geostrophic transport 

along the section 

→ Investigate the influence of the surface Ekman current and the tides (Tide Model) on 

the Rockall Plateau (→ influence on the depth average current measured by the gliders)

- Use of altimetry data on the Rockall Plateau (for geostrophic transport calculation)

- Recovery of the OSNAP moorings this summer (June/July), complementary dataset for 

transport calculation

- Other use of the gliders data for mesoscale (submesoscale) circulation studies, vertical 

velocity estimations (particularly during the deep winter vertical mixing (>600m))?



  

Thank you



  



  



  



  



  

Relative geostrophic transport (Rockall Plateau)
using a 0.5° ''undersampled'' glider section

Sv

M4

Geostrophic transports relative to 500db

Sv

Integrated geostrophic transports (relative to 500db) along 
the section from the western point



  

Relative geostrophic transport (Rockall Plateau)
using a 0.5° ''undersampled'' glider section

Sv

M4

Geostrophic transports relative to 500db

Sv

Integrated geostrophic transports (relative to 500db) along 
the section from the western point→ vary from 5.1Sv to 1.4Sv for “full sections” ( 20.5°W/22°W to 
15°W). Need more sections to investigate seasonal variability



  

Relative geostrophic transport (Rockall Plateau)
using a 0.5° ''undersampled'' glider section

Sv

M4

Geostrophic transports relative to 500db

Sv

Integrated geostrophic transports (relative to 500db) along 
the section from the western point→ Seasonal variability of the transport along the slope? 
Strong northward flow centred at 19.5°W and southward flow at 
20.5°W in August/October , eddies seen on altimetry.

In December/January northward flow at 20.5°W



  

Geostrophic transport (Rockall Plateau)
using different horizontal resolutions for glider sections

Sv

M4

Sv

Integrated geostrophic transports (relative to 500db) from 
0.1° glider sections

→ Comparable to the calculation made with the 0.5°section

Integrated geostrophic transports (relative to 500db) from 0.5° glider sections



  

Jura – OSNAP section – 15 Jul. / 18 Aug. 2014 : geostrophic velocity(up), salinity (down) for different “undersampling”
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