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Overview of the Mediterranean Sea
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Figure 31. Potential temperature versus salinity (6/S) diagram.
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Number of float profiles (86499) in the Mediterranean and Black Sea: historical dataset

Historical
as’Nn|  dataset
(2000-2022)

DEEP: 330 \ (

= | CORE 64249

290 :
%“'W 2w 2"6 10°E 18°E 22°E 26"E
Longitude

30°E

34"5 38"’& 42°E

MED and BS Seas floats per year

60
50 a7

3 43
40 T | o | G
30 .
73
20 17

15

e

10 i*‘
a4
o

K

.
.
L.
L]
m Ve
.
N e

2003
2004 =%
2005

2006

2014

2015 So
2016

2017

2018

2019

2020

2021 =%

mmm—— Floats deployed

= DMCC

I no profile

---------

to be repeated/no Dfieyet

2 Perc. Media Mobile (Floatsdeployed)

2 Perc. Media Mobile (DMQC)

Latitude

The Mediterranean sea is divided in the various sub-basins
characterized by different water masses, in order to avoid
selecting historical data for calibration coming from completely
different oceanographic regions.
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DMQC Workflow

* Verify real-time QC flags
* Visually inspect profiles (P,T); (P,S); (P/Rho); (Theta/S)

* Plots of temperature, salinity and density plotted against the nearby
historical CTD profiles

/ \

Core Floats (depth 500 — 2000 dbar) Shallow Floats
* OWC method (Owens and Wong 2009; Cabanes et al 2016)  Statistical Qualitative analysis using
climatology
I | A statistical method based on
the comparison with accurate
guality-controlled reference data
Required Accuracy Estimated Accuracy
+0.01 [0.05 - 0.1]
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CTD reference dataset

66861 CTD profile locations
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v About 66800 CTDs
v'A good spatial distribution with a more

one
v'The vertical resolution about 1 dbar

recent/contemporaneous data compared to the previous

Update in February 2023

The code developed at BSH is adapted to the
Mediterranean sea to accurately check for

duplicates, suspicious data, large time gaps
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® Update in August 2022
® Data was collected from several research institutes at regional
evel and the main European Marine Services

® Data analysis:

= Converted in mat format to be used in OWC procedure

= Quality control: an additional visual check to avoid spike or duplication

= Subset of the WMO boxes according to the climatological areas of the Med
Sea

= |mprove and update the reference dataset for Mediterranean and Black Seas

10216 CTD profile locations
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The combination of intrigue coastlines, and complex bathymetry in relatively shallow water environments, raises concerns and questions
whether Argo platform, that has been originally designed to perform in the open ocean environment, can adequately perform in coastal
regions

Under the framework of Euro-Argo RISE project and more specifically under its WP6 activities, Argo floats were tested in selected areas of
the Mediterranean Sea as part of a new extension of Argo.

Targeted deployments have been planned in near-shore and shallow waters.

Shallow/coastal deployments:

e Balearic Archipelago
* Ligurian sub-basin
* north Adriatic Sea
* north Aegean Sea

Configuration:

Park pressure at specific depths (typically
quite deep and even on the seafloor)

The cycle time — between 1 and 5 days




Example North Adriatic sea— WMO 6903783
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Flags applied are QC=1 to all cycles except for cycles 22 (QC=4) and 33

(QC=3)

Virtual mooring configuration

The cycle time was set quite short (2 days) for the first float’s cycles

extended to 5 days
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Qualitative analysis results

Comparison of float profiles (2020-2021) with the nearest CTDs

Locations of float profiles (red dots) and reference profiles within
50km of distance selected for statistical comparison (blue dots).

Uncalibrated float WMO 6903783 and historical data Uncalibrated float WMO 6903783 and historical data
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Qualitative analysis results

PS6903783 and std data
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Example Aegean sea — WMO 6903288
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OWC results
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Qualitative analysis results

Float WMO 6903288 - TS diagram

28
Float WMO 6903288 .|
_ o \ | =——10/02/2020
Unllr t WMO 693288 arlid mapped historical data 13.7 : n | — 18/02/2020
-\‘ \ ’ / 28 Uncali!)ratad float WMO 69032r88 and rrnappedrhistoricral data‘ * ; °g . | [—_ 26/02/2020
2 LN | | ——04/03/2020
1375 B | VN —12/03/2020
gzo | I ’ & | =—20/03/2020
ia7 ! ‘ 13.65 | ? : 14 | m—— 28/03/2020
: :i \ I 2 = - = % 04/04/2020
sl e il R — | ' salinity (PSU) - 12/04/2020
8 13 65 I 36.5 36 36.5 37 Sala(';SSU) 38 SiS 39 39.5 OO . 20/04/2020
O 1. © 136F 28/04/2020
% © 06/05/2020
£ a6l I = 14/05/2020
| | 22/05/2020
30/05/2020
13.55 | 1
13.55 | . N\ N 07/06/2020
' ‘, N 15/06/2020
\ e 23/06/2020
135 Mapped historical dat} J . NO.O:I. SU 01/07/2020
Uncalibrated float salinity profiles 13.57 [ 09/07/2020
‘ . ' ' ' ' ‘ 17/07/2020
38.99 39 39.01 39.02 3903 39.04 3905 39.06 . . . . . L 25/07/2020
sal (PSU) 38.99 39 39.01 39.02 39.03 39.04 02/08/2020
salinity (PSU) 10/08/2020
Float 6903288 - profile 1 (1g-Feb-2020) vs nearest (in time) ctd (29-Nov-2019) Float 6903288 - profile 120 (03-Oct-2020) vs nearest (in time) ctd (04-Dec-2019)
! ! ! ! | T T T T T T g
-620 bl b Float 6903288 - profile 1 (10-Feb-2020) vs nearest (in time) ctd (29-Nov-2019) ™ Float 6903288 - profile 120 (03-Oct-2020) vs nearest (in time) ctd (04-Dec-2019)
Nearest CTD inlime and space o TN “'“'“-4--‘ S ..$ o R L e
First float salinitz profile R ot "y s T -330 | Nearest CTD in time and space ° 100 %
-640 - - * I s 1 float salinity profile 120 200
P L] 300 F | L
» E -400 | : E‘-soo
-660 : o 5;-; .| | =335 - :;7400
. ° 2 7
— ® £ 800y & & 500
E -680 : b -700 - s
ﬁ : ] -800 % -340 . . :Z i
@ -700 ® L -900 - — " .
= -. g 400?8.2 38‘.4 38I.6 38‘.8 1;9 39',2 39.4 E -80037 3';.5 ?:B 3.‘?:.5 39 39.5
% & . Salinity (PSU) a _345 - @ Salinity (PSU)
E;E_ -720 r '. Float,§903288 - profile 1 (10-Feb-2020) and nearest (in time) ctd (29-Nov-2019) % Float §903288 - profile 120 (03-Oct-2020) and nearest (n time) ctd (04-Dec-2019
L —
: & ol i g 46+
-740 | e sl -350 + . . il
L " 42F
. P e 42
=760 : - C:g 40 - oi a0k
» = 3D E 381
— ~0.05PSY - ~0.02 PSU s
-780 * > o " 36
I ‘ L . L - A = 2 > 34
3o} distance =48 km -360 I~ | » | | | distance =18 km
39 39.05 39.1 | | ) ‘ ‘ %
Salinity (PSU) = - p L . P - 39.08 39.1 39.12 39.14 30
ongitude “E

-10 0 10 20 30 40 50

Salinity (PSU) Longitude °E



Conclusions

v'Argo floats were tested under targeted missions in near-shore and shallow waters of the Mediterranean sea within the
framework of the Euro-Argo RISE project

v'The reference dataset plays a fundamental role in the DMQC activity. It is important to have high quality CTD ship based data,
preferably collected close in time and space to the float mission

v For the WMO 6903783 float:
- quite good agreement between salinity float profiles and most recent reference salinity profiles
- the mean salinity difference between CTD and Argo profiles in the deepest layers is about 0.06 PSU

v For the WMO 6903288 float:
- the correction proposed by OW is quite small and below the Argo requested accuracy (0.01)
- the comparison between selected Argo float and reference salinity profiles shows a difference in the range of 0.02- 0.05

v The investigation of float profiles acquired in shallow coastal waters is complicated and work is still in progress. The analysis led
us to conclude that the expected accuracy for the Argo salinity could be in the range of 0.05- 0.1.
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Contact: agallo@ogs.it
Web site: http://maos.ogs.it/#/




