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Abstract. A 2-year dataset of a staradione mooring, deployed in November 2020 down the Levante Canyon in the Eastern
Ligurian Sea, is presented. The Levante Canyon Mooring (LCM) is a deep submarine multidisciplinary obgersiitomed

at 608 m depth, in a key ecasgm area. The Levante Canyon hosts a valuable and vulnerable ecosysterivinge€pld-

Water Corals (CWC), studied and monitored since 2013 through the integrated mapping of seabed and water cokumn. The Z
year dataset, acquired on the mooring andgmtes! here (data from November 2020 to October 2022), includes measurements
conducted with both curremeters andConductivity Temperature Dep{lCTD) probes, and provides information about the
hydrodynamics and thermohaline properties across almoshtine water column. The observatory is stilkgoing and the

dataset is regularly updated. All the described data are publicly availablétfsri/doi.org/10.17882/9223Borghini et al.,

2022). They must therefore be preserved and are of considerable scientific interest.

1 Introduction

The Mediterranean Sea is often seen as an incredibleadpkatoratory ideal to study processes and ecosystems at different
spatial ad temporal scales. It is both a climateange and biodiversity hotspot, characterised by a high level of marine
endemism but also subjected to a constant increase in anthropogenic pressures (e.g. fishing, including deep sea, aquacultu
tourism, explorabn and production of oil & gas, coastal development) and their effects (e.g. eutrophication, climate change,

proliferation of alien species).
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The huge biological complexity characterising marine communities makes the development of ecological monitoring
increasingly indispensable, beyond the traditional 4bmesuming, higkcost sampling cruises, especially for the deep sea
where less information is available. Furthermore, identifying and quantifying the effect of different anthropogenic stressors
marire ecosystems requires an integrative and multidisciplinary approach (encompassing the simultaneous measurement
biogeochemical and oceanographic variables). To this purpose, there are many observational systems and initiatives for tt
study and monitorig of the Mediterranean that see Italian institutions as main actors. One of these initiatives, in particular, is
characterised by the collaboration, in terms of human resources, infrastructures and instruments, among: the Ligurian DLTM
(Ligurian District d Marine Technologies acting as coordinator), GNBRMAR (National Research Counditstitute of

Marine Sciencgs ENEA (Italian National Agency for New Technologies, Energy and Sustainable Economic Development),
[IM (Italian Navy - Hydrographic Instituteand INGV (National Institute of Geophysics and Volcanology). These institutions
have developed an observatory composed of two stations: the firdeployed at 10 m of depth the Gulf of La Spezia, at

the Santa TeresBay (where a smart observatoryusder developmenittps://smartbaysteresa.cqireind the second one

installed in the Levant Canyon in the Eastern Ligurian(&&gn 1), the secalled Levante Canyon Moorir{aCM hereafter).

The coastal station monitors temperature, pressure, water conductivity and derived salinity (Bordone et al., 2022)rand its ma
purpose is the study of coastal ecosystems, hydrodynamic processes and, in the long term, the effedis cfiarigea
Moreover, the station hosts an experiment of plastic and bioplastic degradation in marine environments (De Monte et al.,
2022).

The LCM provides temperature, salinity, pressure and horizontal currents in order to monitor the water dynamics in a
Mediterranean subasin extremely interestindor different aspectsthe Eastern Ligurian Sezontinental platform has a
reduced extension and constitutes an exclusive marine observation point, not only because it is located inside the "Pelagc
Sanctuary,' an area with a high concentration of cetaceans, but also for the presence of the submarine Levante Canyon, a
underwater canyon off Cinque Terre, almost parallel to the coast, which, due itdetingfied bottom currents and the
considerable contributioof sediments and organic substances, creates an environment favourable to the development anc
growth of valuable ecosystems such as deep corals.

The installation of the LCM was aimed to investigate this peculiar-deamrea where a joint study by ENEA and IIM carried

out in 20132014, with the support of a ROV (Remotely Operated Vehicle), highlighted the presence of living colonies of
Madrepora @ulata (Cold-Water Corals, CWC) at a depth of about 570 m (seelF@nd Delbono et al., 2014; Pratellesi et

al., 2014 Fanelli et al., 201)f These organisms give rise to deep ecosystems with high biodiversity, but suffer a strong impact
caused byrawling. It is well documented that these kinds of areas should be prioritised in monitoring (e.g., Canals ef al., 2006
Thurber et al., 2014), as they play a fundamental role in-stegde connectivity and in the ecological status of continental

margins
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Figure 1: Study Area. panel (a) represents the Eastern Ligurian Sea with the superimposed 2D view of the Levante Cangrandified
from Pratellesi et al., 2014) The yellow circle represents the mooring while the yellow star igositioned at the point where dense
populations of living, 1 m high colonies oMadrepora oculatawere found by ENEA and 1IM in 2014 (a detail is reported in panel
(b)). Panel (c) represents the mooring layout (not in scale).

The coastal dynamic of the Liigan Sea is characterised by an B&@ist cyclonic flux composed of waters arriving from both

sides ofCorsica Islandwarm waters coming from the Tyrrhenian Sea through Corsica channel and cold waters rising from
the Western Mediterranean curreMerging at the North of Corsica, these two circular fluxgeneratea current with
intermediate properties (Astraldi and Gasparini, 1992). Strong time (mainly seasonal) and spatial variations characterise
Eastern Ligurian circulation with complex circulation teahs especially in summer. The area is characterised by several
sources of frontogenesis and development of rsebonesoscale instabilities (Ciuffardi et al., 20k8#) the one hand, the
interaction of coastal and shelf waters with the colder and ddltighern Current (NC) at basin scale (Astraldi and Gasparini,
1985), on the other hand the interaction of coastal waters with buoyant river output, such as Arno and Magra rivers (Cattane
Vietti et al. 2010 Schroeder et al. 2012). Wind forcing affettte upper layer circulation as wedhd therefore the interaction

among water masses (Astraldi and Gasparini, 1B86@lain et al., 2020). The interplay of water masses at different scales
generates messubmesoscale fronts and filaments which have been mzemfjto play an important role in the surface
dispersion and patchiness of various types of tracers (biological, pollutants and marine debris), as well as in tfretnansfer

the surface to the interior ocean. The challenge in observing directly thesodrale range, due to the high variability in both

time and space, recently encouraged a transnational-Atafyce) multiplatform experiment in this same area under the
framework of the JERICE3 Project, H2020 EU Programn(ietps://www.jericeri.eu/prgects/jerices3). In this context

multiple observation platforms have been used to span across different scales and to provide comparable measgrements (
glider SeaExplorer, CTD probe, Ferrybox, CARTHEfters). The area of interest is also monitigy a HF radar network
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(CNR-ISMAR group, http://radarhf.ismar.cnr.it) providing continuous (hourly) sea surface current maps covering medium
ranges (about 40 km) with high resolution (approx. 1.5 km).

Despite a few studies focused on the variabilityhimdrea at shotémporalspatial scales (Locritani et al. 2Q1%chroeder et

al. 2012 Berta et al. 2020Poulainet al. 2020), there are no studies, to our knowledge, focusing also on deep hydrodynamics,
due to lack of targeted observations in the area. The extendeddiias presented in this work aims to fill this gap. Data were
continuously collected between amber 2020 and October 2022 and provide unigque observations about hydrodynamic

processes of the site.

2 Data and methods

Data comes from the LCM, a shared infrastructure located in the Eastern Ligurian Séa)(Btgaround 600 m depth in the
LevanteCanyon, offshore the Cinque Terre Marine Protected AréadaA 0 5N ,4 4 B /A 2EqCiusfdddedal. 2020). It was

first deployed in October 2019, but the instrumented line accidentally detached from the mooring site and drifted toward the
French coast tere instruments were collected to be finalhdeployed in fall 2020. LCM is a staradone offshore mooring,
dedicated to thibng-termmonitoring of hydrological properties of water masses. The installation and maintenance operations
of the LCM are caied out thanks to the CNR Research Vessel "Dallaporta” and to the "Leonardo” operatedtdijathe

Navy, allowing the deep observatory to be positioned atie®® nautical miles off the coast. The mooring operates in delayed
mode and is equipped with sensors that measure physical and biogeochemical parameters along the water column from 83
to 580 m.The 530 m long mooring scheme is represented inlEitarting from the bottom (Bi 1c), the offshore monitoring

station is equipped with a sediment trap placed at a depth of 582 m, which provides information on the supply of sediments
and nutrients from the surface to the seabed. Further above, CTD prelpgacad at three different depths, respectively at

579 m, 335 m and 85 m. The LCM also includes two Acoustic Doppler Current Profilers (ADCP), placed respectively at 406
m and 325 m depth, that measure currents throughout the water column, in ordeitéo therink between neaurface

waters and deep ones.

Both the ADCP systems measure the intensity and directions of currents along the water column and have a temperature sen:
in their transducer head. The CTD probe provides measurements of temgaratisalinity (along with pressure). Acoustic
releases guarantee the recovery, by bringing the entire instrumented line back to the surface during ordinary or gxtraordinar
maintenance. LCM, still operative, is configured and maintained for continuoggdon monitoring. Ordinary maintenance
operations are planned evergénonths, when the whole structure is recovered for instrumentation check, data downloading,
and maintenancee(g.,c hangi ng batteries and sedi mération dr rsubgitutibnoof t | e s
components).

The upwardooking ADCP used is an RDI QuarterMaster (Teledyne RD Instruments USA, Poway, California), using a four

beam, convex configuration with a beam angle of 20° and a working frequency of 153.6 kHasffliment is moored at a
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mean nominal depth of 325 m with a number of depth cells set to 44, a cell size of 8 m and a blanking distance of 3.5 m. The
temperature sensor has the following characteristics: &€ to 45°C, precision £0.4C, resoluipbn 0.01°C.

The downwardooking ADCP used is a Nortek Continental (Nortek AS, Norway), using a-tieam, convex configuration

with a beam angle of 25° and a working frequency of 190 kHz. The instrument is moored at a mean nominal depth of 420 m
with anumber of depth cells set to 30 and a cell size of 8 m and a blanking distance of 6.1 m. The temperature sensor has tt
following characteristics: rangd °C to 40°C, precision 0.2C, resolution 0.02C.

Velocity accuracy is £1 %, @5 cm/s and he sampling interval i&h for boththe RDI and the Nortek. The sound speed is
computed by the pressure and temperature sensors embedded at the transducer head joint to the assumed salinity.

The three SBE37 CTDs deployed have the following characterfstiegonductivity and temperature sensors respectively:
range 0 to 70 mS/cm an8 to 35 °C, accuracy 0.003 mS/cm and 0.002 °C, resolution 0.0001 mS/cm and 0.0001 °C. The

probes are also equipped with a Strgauge pressure sensor with an accuracy o #0of the fullscale range.

2.1 Dataset and Metadata description

The collection is composed of 5 datasets containing observational data and related metadata from the LCM mooring site fo
the period November 20200ctober 2022Five files, two for ADCP dga (in NetCDF format) anthreefor CTD data (in

CSV format), have been submitted, and each file description specifies the probe and its depth (Borghini et dlim2022).
series of ADCP echo intensities have also been included in the submitted dateosgitdoi.org/10.17882/922R6stored in

the NetCDF files.

The Metadata report Dataset Information (DI) contains a brief summary description of the dataset and detdligiabo

geospatial position, temporal extension and data interval, the institution responsible for measurements, principabinvestigat
name and contact, the observational network to which the mooring belongs, the keywords vocabulary used. TherVariables i
Dataset (VD) contain specific information about the data structure and variables. The ADCP dataset provides details about th
station name, the geographical position, the time coverage, the bottom depth, the cell depth/range and the current.componen
The ADCP and CTD variables in the dataset are reported as quality controlled as results of QC procedure reported in the ne;
chapter. The headers of filtered ADCP variables are fol
A_QC_flagbo.

Mooring deployment and maintenanagerationgook place regularly twice a yeadre(, on the02/10/202121/06/2022and

15/10/2022. Tablel reportsall the most significanteta informatiorabouteach sensor.
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Table 1: Summary of metainformation about all the sensors installed on the Levante Canyon Mooring

Deployment Sample Sample .
Instrument depth (m) Data Range interval | Depth (m) Resolution Accuracy
Conductivity 0 to 7 Conductivity Conductivity
CTD SBE37 88 m S/m 10 min i 0.00001 S/m + 0.0003 S/m
Temperature5 to 45 Temperature | Temperature
°C 0.0001 °C +0.002 °C
Velocity range: =5 Upward Velocity 1 Velocity + 1% *
RDI m/s orientation mm/s 0.5 cml/s
QuarterMastel] 325m 1h 25320 m '
ADCP Temperature5 to 45 ( pzm)8 Temperature Temperature:
°C @ 0.01°C +0.4 °C
Conductivity 0 to 7 Conductivity Conductivity
S/m 0.00001 S/m
CTD SBE37 350 m 10min - *0.0003 S/m
Temperature5 to 45 Temperature Temperature
°C 0.0001 °C +0.002 °C
Nortek Velocity range: £ 5 Downward Velocity 1 Velocity + 1% +
: m/s orientation cm/s 0.5 cml/s
Continental 420 m 1h ~430-610
ADCP Temperature4 to 40 m Temperature Temperature
°C (pzm8|  9o1°C 0.1 °C
Conductivity O to 7 Conductivity Conductivity
CTD SBE37 580 m S/m 10 min i 0.00001 S/m +0.0003 S/m
Temperature5 to 45 Temperature Temperature
°C 0.0001 °C +0.002 °C
Sediment | ggom . 15 days . . :
Trap

2.2 Data quality check

All data from LCM, after maintenance operations, are subjected to a quality validation system according to international
protocols and standards (IGEINESCO).

A first visual check of CTD data time series was first applied in order to detect spikes aml@movalues. This was made
possible after a statistical analysis of our dataset on the properfytemperature and salinity gradient) distribution and
frequency to identify the proper thresholds. After these quality checks, the CTD at 88 m hasgt lnékim ¢the plots at mid

March 2022 disregarding Conductivity data (and consequently, Salinity and Density) that were affected by fouling artefacts
or calibration issues. Temperature data at 88 m were assumed as reliable up to the beginning of AiJusa?6@ similar

issues in future deployments, the probe drift will be regularly verified and calibrated by conducting vertical profiles using
SeaBird SBE 19 plus calibrated probe.

For the RDI ADCP, the adopted QC procedure was based principallgonhMa n u a-Timef Quality Goatwmllof IrSitu

Current Observationsdé by 1 O0S ( 2 0répar) by N@AA.d-auggroups bflbests havee Cr
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been applied: a) the sensorso6 ovedspéed of soend tonttol, Pressare $ensdrs n g
extremes for in & out of water check. Along with t)he se
the signal quality test that controls the quality of the Transmitting/Receiving sigddhcludes the Correlation Magnitude

(CM) test and the Percentage Good (PG) ratio, c) the current velocity tests that ensure the validity of the measuaed current
include the Horizontal and Vertical velocity control and the Error velocity test, Jathe dverall profile tests, that control the

Echo amplitude (intensity) test.

The analysis and processing of the NORTEK data are done using the SURGE program provided by NORTEK
(https://Amww.nortekgroup.com/softwarelicense/surgEor the PosProcessing, the configuration is the following: thg

Sidelobe rejection is set to 90, and by that, as it downward orientedit neglects data near the bottdm the Low signal to
Noise Ratio (SNR) threshold is set up to 3dB, c) allow removing tilt effects, d) the velocity variation test neglectrngrdata
five standard deviations (std), and e) the echo spikes test limit is set up to 70dB. Also, a tengespikire test is applied
as in the RDI dataset.

Both RDI and the NORTEK ADCP data are ppsbcessed using a firtvel Quality Control (QC)Figure 2 shows RDI time
series of pitch, roll and tilt for reference.

A set of flags is used to describe the results of the QC. The OceanSites and Copernicus Bidmiflagrscales were adapted,
simplified, and adjusted for a delayed mode of operation for flagging the data (Coper@itusiiaC, 2021). Tabl@ explains

theflags used in all the datasets
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Figure 2: The heading, pitch and roll measurements (in degreeffiom the RDI ADCP. The black boxes indicate each recovery
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180 Table 2: Code of data qualifiers flags

Flags | Description Result
0 |- No QC applied
1 | Data have passed critical QC tests and are deemed adequate for | Pass
preliminary data
2 Data are considered suspect or highly interesting to operators and| Suspicious data or higinterest data
Theyare flagged suspects to draw further attention to their operato
3 Potentially correctable insufficient data. These data cannot be| Potentially correctable bad data
without scientific correction or realibration These data are not to be used with
scientificcorrection or recalibration
4 | Data are considered to have failed one (or more) critical QC ched Fail
they aradisseminated at all, it should be readily apparent that they a
of acceptable quality
5 Value changed Not Used
6 Value belowdetection Not Used
7 Nominal values Data were not observed but reported
8 Interpolated values Missing data may be interpolated
(Not used in our case)
9 Data are missing; used as a placeholder Missing data
3. Results

The first twoyear dataset of the LCM wesentedhere.
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Hydrological data collected by the mooring and presented here (data from November 2020 to October 2022) include
measurements conducted with both curmaeters and CTD probes, and provide informataout the hydrodynamics and
thermohaline properties across almost the entire water column. These data, presented below, constitute a fundament
knowledge for the understanding of the ecological conditions that apply to the CWC habitat and the ctmatifiavnsur the

coral settlement in the Levante Canyon. Hydrological conditions along the water columns, through seasons and at the se
bottom are for the first time acquired in a deep observatory for long term monitoring of the health statidanfrépora
oculataecosystem. A future work will integrate the observed hydrodynamic trends together with the LCM sediment trap data
so that the interactions among oceanography, sediment input, biogeochemistry and spatial distribution of CWC biological

comnunities will give an interdisciplinary overview and a deep understanding of the Levante Canyon system functioning.

3.1 Thermohaline records

Temperature records measured by the RDI ADCP (at 325 depth) and by the three CTD (at 88, 350 and 580 m depth) ar
presented here to compare data at different depths along the water deignma3 shows the temporal sequence resulting

from November 2020 to October 2022 across the canyon, considering both the CTD and ADCP measurements as regarc
temperature records amd 325350 m depthThe data are presented with @@y smoothing windowTemperature data
recorded at 420 m depth by the Nortek ADCP have been disregarded as being too high due to electronic issues. As a fact, tl
instrument batteries discharged earlkeart scheduled due to a probable overheating. On the contrary, it is interesting noting
that the two time series at 325 (ADCP) and 350 m (CTD) depth have synchronous fluctuations and slight differences.
Temperature peakare evidentluring winter 2020 ané021, covering the upper water column around 88 m water depth. On

the contrary, the intermediate and the deeper layers show less oscillations, even if some variability and colder periods ar
presentinterestingly the measurements cover the period dtinegpringsummer 2022, characterised by the exceptional heat
wave that began in the second half of Af2022 and mainly overheated the central and nevéstern part of the
Mediterranean. This heat wave is not so evident from our temperature records.

In the upper layer of the Levante Canyon the temperature recorded by the CTD at 88 m has a mean value @354G3+/

with a minimum temperature of 13.4€ in March 2022 and maximum of 17.93 in November 2021. At 325 m the ADCP
highlighted an averagerteerature of 14.1040.11°C with a minimum temperature of 13.6Z in May 2022 and maximum

of 14.39°C in February 2021, in accordance with the nearby CTD positioned at 350 m depth (mean temperature of 14.14+/
0.11°C, minimum temperature of 13.68 in May 2022 and maximum of 14.42 in February 2021).
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Figure 3: CTD and ADCP temperature records onLCM site. The data are presented with a-8lay smoothing window.

The mean difference between temperature measured by ADCP and CTD is in tH208/0g@5°C (Table3). In the deepest

part of the mooring, near the bottom, at 580 m depth, the mean recorded temperature iSO1B7&Hvith a minimum
temperature of 13.48C in March 2021and maximum of 14.26C in December 2021.

The first CTD (from top, in the mooring layout) at 88 m depth well represents the seasonahdyttienter-annual variability

in the first hundred metres of the water column, where temperature changes are more evident. In particular, the temperature
experienced high peaks during the autueanly winter months: this is the result of a periodic annual cycle where surface
warmer waters, after the summer heating, experienced strong vertical mixing from November until January, producing a perioc
of verticalhomogeneity of the surface layers (at least up to 88 m according to the measurements). Wind episodes from late
summer through fall contribute to this vertical mixing. On the contrary, solar radiation in spring and summer periods results
in the developmertdf water column stratification with greater differences in the annual temperature variation at the sea surface
compared with that in the underlying layers (at 88 m). The only exception looks like early summer 2021 when temperatures
in the upper layer stibscillate, proving some intaannual variability

10



225 With regards tesalinity measurements, the latest data from the CTD probe rate8@lall the data from the CTD &50 m
were not plotted as they failed QC due to calibration issues. Hence the data ate®h ends iMarch 2022 in Fig 4. In
general, seasonal variabilghowsthe necessity to have regular maintenance operations to have proper salinity measurements.
The salinity is lower in the upper layer of the Levante Canyon, where the salinitdeddny the CTD at 88 m has a mean
value of 38.01+0.05 PSU with a minimum of 37.87 PSU and maximum of 38.17 PSU. Near the bottom, at 580 m depth, the
230 time-series of salinity shows intermediate values with respect to upper and deeper parts: the meashsadootg is 38.54+/
0.03 PSU with a minimum of 38.48 PSU and maximum of 38.61 PSU. Again, larger oscidméansdentor the upper layer
at 88 m depth, while salinity values are less variabtbe deepest part of the canyon (Fy
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Figure 4: CTD salinity records onLCM site. The data are presented with a-8lay smoothing window.

235 The potential temperature vs. salinity (T S) diagram of the whole data set is shown5n Hig large variability at 88m
indicates the complex water mass structsubjected to strong seasonal influence of heat and water exchanges with the
atmosphere, whilelose to the bottorthere is a tight correlation indicating relatively unchanging water masses at these depths
in the region, with values in the ranges 13431°C and 38.438.6 PSU, at 580 mepth These values are consistent with the

characteristics of the surface water of Atlantic origin (Atlantic water, AW; upper 150 m) and of the Levantine Intermediate

11



240 Water (LIW; from about 200 to 700 m depth) recordedlierwestern Mediterranean (lacono et al. 2G&bele et al., 2022
and Ligurian Sea (Margirier et al., 2020; Prieur et al. 203@tistics about temperature and salinity records grouped by
months are reported in Tat#end Tablel.
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Figure 5: Temperature-salinity (T-S) diagram for the LCM site, obtained from CTD measurementsovering the period November
245 20207 October 2022.
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Table 3: Statistical parameters of the 3days averaged temperatures vs. montha the LCM site. SD stands for Standard Deviation.
Both ADCP and CTD data are reported for the depth 325/350 m respectively. The mean difference between temperature measured
by ADCP and CTD is in the range 0.033.051°C.

CTD @88 m ADCP/CTD @ 325/350 m CTD @ 580 m
Mean SD Min Max
Month Mean | SD | Min | Max 1D ADCP 1D ADCP 1D ADCP 1D ADcp|Mean| SD Min | Max
RDI RDI RDI RDI
(°C) (°C) 0

January | 14.585]0.35¢13.89§15.39414.27§14.2430.057 0.053|14.09414.08414.40114.35413.6950.09413.46113.887

February | 14.131|0.15313.62514.40414.26€14.2270.10€¢ 0.099(13.73513.84914.41514.38513.751/0.08¢13.62313.98(

March 14.052 (0.16713.43514.28014.19714.1610.084 0.077(13.907113.89114.327114.28413.7050.121113.45713.949

April 13.894 (0.06413.49714.00914.08§14.0470.069 0.068(13.86(13.82914.20414.14413.75¢0.06213.61§13.897

May 14.105 (0.16413.61914.37914.00413.9510.07¢ 0.081(13.67613.66914.16114.11313.7670.07013.58513.949

June 14.477(0.15213.84314.84514.07§14.0340.07¢ 0.049(13.67613.89014.16114.15(13.75(0.06113.65413.865

July 14.17310.07713.82614.38414.14§14.1070.05C 0.047)|13.997113.96914.24214.19(013.761/0.048413.68§13.92§

August 14.165 (0.06213.85514.30414.11414.0730.08¢ 0.077(13.96913.93414.28§14.24(13.7420.05213.63§13.864

September| 14.2920.08314.15914.49414.06€ 14.02(0.05¢ 0.057(13.91013.87414.16914.12(013.78€¢0.08313.59¢13.964

October | 14.398(0.112414.24914.786/14.062414.0220.04§ 0.043|13.96713.95014.16414.11013.7250.05913.53713.801

November | 14.636|0.33714.23§17.93414.13414.0970.083 0.085(13.99313.95§14.30914.26§13.7490.10(013.62¢13.983

December | 14.920|0.28(14.38416.79314.23714.2040.07¢ 0.074|14.03314.03014.35314.312413.8690.16113.59(14.199

250
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Table 4: Statistical parameters of the 3days averaged salinity data vsmonthsin the LCM site. SD stands for Standard

Deviation.
CTD @ 88 m CTD @ 580 m
Month Mean SD | Min Max | Mean | SD | Min Max
(PSU) (PSU)
January 37.998 |0.061| 37.890| 38.147| 38.504( 0.019| 38.457| 38.543
February 38.040 | 0.029| 37.994| 38.173| 38.519( 0.018| 38.491| 38.564
March 38.034 |0.031| 37.951| 38.145| 38.512| 0.027| 38.460| 38.567
April 38.002 | 0.017| 37.957| 38.045( 38.527( 0.013| 38.497| 38.555
May 38.017 |0.014| 37.985| 38.043| 38.532| 0.016| 38.493| 38.567
June 37.983 | 0.019| 37.950| 38.030(| 38.539( 0.014| 38.516| 38.572
July 37.995 | 0.009| 37.977| 38.009| 38.547| 0.017| 38.515| 38.576
August 37.985 |0.014| 37.946| 38.000| 38.544| 0.020| 38.506| 38.588
September 37.961 |0.022| 37.924| 38.007| 38.555| 0.027| 38.510| 38.611
October 38.037 | 0.023| 37.972| 38.071| 38.526| 0.025| 38.470| 38.574
November 38.026 |0.054| 37.911| 38.122| 38.514| 0.021| 38.487| 38.561
December 38.015 | 0.043| 37.868| 38.110| 38.540| 0.032| 38.482| 38.605

3.2 Hydrodynamic records

255 This section reports the hydrodynamic data measured by the two ADCPs along the water colurh@lin $ite, from 2020
to 2022. For better visualisation, in order tatéesolve the dynamic variability of the water column, data have been separated
in 5 vertical layers of approximately 100 m each: WpperLayer)25-150 m, UIL Upperintermediatd_ayer) 156250 m,
IL (Intermediatd_ayer) 256350 m, LIL (LowerIntermediat Layer) 406500 m and BL Bottom Layer) 506600 m depth.

For each layer, polar scatter diagrams have been plotted, with speed sorted every 0.2 m/s.

260 Figure 6 shows the-gearslong ADCP records as vertical distribution of the speed module along the aghtern, while
polar scatterplots are reported in Figwhich represent the direction and intensity of currents along the water column. Current
data shows an average weak hydrodynamic field at the BL (8062/nis) able to reach a speed of 0.7& mtabout 50 m

waterdepth during events of strong curreRtom Fig 6, these currents are generally recorded during wiedely spring
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(between December and April) every year affféectthe whole water column. Stronger currents also occur during summer

265 2021, but remain confined to the UL and UIL layers. The hydrodynamic field of the five selected layers is characterised by
currents spreading between 1P80°N and between 27830°N. This behaviour indicates a flow oriented toward the canyon
axis (see Figl). A northward prevailing current component is evidenced by the reported scatter plots close to thetottom: i
the two deepélayers(i.e., LIL and BL) this directional spreading slightly rotates assuming a Nowotltth orientationThis is

in accordancevith the role of the topograptthat in adeep canyomctsmodifying the current direction close to the bottom.

5 ADCP amplitude (m/s)

ﬁmhﬂnl : **’ i “H]Hﬂ Nw T whluuﬂ I

wump ‘ ' ‘ \ ml

4

Depth (m)

270

Figure 6: Currents speed recordgin m/s) along theLCM water column (data filtered as described in the data quality check section),
boxes onthe left and straight lines indicate the 5 different layers assumed in the analysis (UL: Upper Layer; UIL: Upper
Intermediate Layer; IL: Intermediate Layer; LIL: lower intermediate layer; BL: Bottom Layer)
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275 Figure 7: Polar scatter plot of observed directonal current velocity (m/s) on the LCM site. (UL: Upper Layer; UIL: Upper
Intermediate Layer; IL: Intermediate Layer; LIL: Lower Intermediate Layer; BL: Bottom Layer).
Figure 8 showsthe time series of the five layers by applying a daily average smoothing. Focusing or{Ehst}and V
(North) components from the ADCP (K¢ and10), the time series shows a reversal of the U component in summer/early
fall both for 2021 and 2022. gscially in Juneluly period the U component shows significant positive sign (fiast to

280 East), while the typicaNorthern CurrentNC) negative sign (fronkast toWest) prevails during winter, also associated with
larger V magnitude compared to the sner period. The NC episodic and local reversal during summer has been observed as
well in surface (1 m depth) by current maps from the @SRAR HF radar network covering the area nearby the mooring
since 2016 littp://radarhf.ismar.cnr.i)t/ The future cornination of these datasets gives the opportunity to further investigate
the origin of the reversal, the coherence of the signal throughout the water column (also considering the typical strongly

285 stratified waters profile in summer), and to what extenttireent reversal affects the canyon dynamics.
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Figure 8: Time series of the current speedm/s) in the 5 different layers assumed in the analysis by applying a daily average
smoothing (UL: Upper Layer; UIL: Upper Intermediate Layer; IL: Intermediate Layer; LIL: Lower Intermediate Layer; BL:
Bottom Layer).

290
Figure 9: Time series of theEast componentof the current speed(m/s) in the 5 different layers assumed in the analysis by applying

a daily average smoothing (UL: Upper Layer; UIL: Upper Intermediate Layer; IL: Intermediate Layer; LIL: Lower Intermediate
Layer; BL: Bottom Layer).
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