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Abstract. In situ hydrographic observations in Greenland fjords remain sparse, particularly during late win-
ter and early spring, despite their importance for Arctic freshwater export, glacier—ocean interactions, and the
seasonal development of stratification. A major limitation of many existing hydrographic datasets is the poor
representation of the near-surface layer, where meltwater lenses, sharp salinity gradients, and strong density
gradients are often concentrated within the upper few metres.

Here we present a quality-controlled conductivity, temperature, and depth dataset comprising 73 vertical hy-
drographic profiles collected across Southwest Greenland fjords (60.2-69.5° N, 43.6-53.9° W) during two expe-
ditions aboard the icebreaker Le Commandant Charcot: the Sea Ice Measurements for Satellite thickness retrieval
Validation campaign (32 profiles, 24 March—4 April 2025) and the Freshwater fluxes and Atlantic-Nordic Seas
hydrography campaign (41 profiles, 18-28 April 2025).

The dataset includes pressure, temperature, conductivity, practical salinity, and derived thermodynamic vari-
ables. Two RBR Concerto3 conductivity, temperature, and depth instruments sampling at 16 Hz and 2 Hz were
processed through a reproducible eight-step workflow including atmospheric-pressure correction, automatic soak
detection, signal conditioning, loop removal, thermodynamic calculations, and automated quality control follow-
ing international ocean-data recommendations.

Unlike many standard conductivity, temperature, and depth products, the processing strategy retains the shal-
lowest valid observations and preserves the native vertical sampling. This enables users to examine thin freshwa-
ter lenses and sharp near-surface gradients without systematically excluding the upper few metres of the water
column. It also allows alternative vertical averaging or filtering strategies to be applied according to the objectives
of future analyses.

Thermohaline diagnostics identify four main hydrographic regimes: coastal and glacier meltwater-influenced
waters, Polar Water, Winter Water, and modified Atlantic or [rminger Water. Comparison of the late-winter and
early-spring campaigns documents the onset of surface restratification across Southwest Greenland fjords. The
strongest freshening and shallow stratification occur in fjords directly influenced by tidewater glaciers, whereas
deeper water masses remain comparatively stable over the one-month period.

The dataset is distributed in NetCDF-4 format compliant with Climate and Forecast Metadata Conventions
version 1.8 and Attribute Convention for Data Discovery version 1.3, and is publicly available through Zenodo.
The processing code is archived on GitHub and Zenodo (https://doi.org/10.5281/zenodo.20489479, Hoareau
et al., 2026). Together, these observations provide a valuable resource for studies of Arctic freshwater dynamics,
glacier—ocean interactions, and fjord stratification, as well as for ocean model evaluation and satellite product
validation.

Published by Copernicus Publications.
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1 Introduction

Greenland fjords are highly dynamic coastal environments
where oceanic waters interact with freshwater inputs from
glaciers, runoff, and sea-ice processes. These systems
strongly influence regional stratification, circulation, and bio-
geochemical exchanges, while acting as key gateways link-
ing the Greenland Ice Sheet with the surrounding ocean.

In situ hydrographic measurements within Greenland
fjords remain sparse compared to adjacent open-ocean re-
gions. Observations are limited by logistical constraints, sea-
sonal accessibility, and complex fjord geometries. Profiling
floats such as Argo cannot operate in these shallow and con-
fined environments, and ship-based surveys are difficult to
carry out, particularly under ice-covered conditions. As a re-
sult, existing datasets often exhibit uneven spatial and tempo-
ral coverage, complicating cross-study comparisons and lim-
iting their use for model evaluation.

A further limitation of many hydrographic datasets is the
poor representation of the uppermost metres of the water
column. Standard ship-based CTD casts often exclude the
near-surface layer because of sensor equilibration or ship dis-
turbance, while Argo floats do not sample shallow, narrow,
and ice-affected fjord environments. However, in glacier-
influenced fjords, some of the most dynamic hydrographic
signals occur precisely in this shallow layer, where meltwa-
ter lenses, sharp haloclines, and density inversions can be
confined to the upper few metres. Preserving these measure-
ments, together with their quality-control flags, is therefore
essential for documenting meltwater-driven stratification that
would otherwise be missed or filtered out.

Observations are specially sparse during late winter and
early spring. Ship access to fjords is typically restricted by
sea-ice cover from November to March, making winter CTD
profiles rare (Straneo et al., 2019; Straneo and Cenedese,
2015). Most available datasets are collected during summer
and early autumn, when glacier melt and surface runoff are
at their peak (Bendtsen et al., 2015; Mortensen et al., 2013;
Stuart-Lee et al., 2021). Consequently the winter thermo-
haline state of Southwest Greenland fjords remains poorly
characterised (Straneo et al., 2019). Late-winter profiles cap-
ture the hydrographic conditions at the end of the convective
season, prior to the onset of freshwater-driven restratifica-
tion, and provide essential initial conditions for the seasonal
evolution of stratification, heat content, and biological pro-
ductivity (Carroll et al., 2017; Meire et al., 2016; Massicotte
et al., 2020).

The SIMSVAL expedition (March—April 2025), con-
ducted aboard the icebreaker Le Commandant Charcot, ex-
ploited the vessel’s ice-capable operations to access South-
west Greenland fjords during this undersampled late-winter
period, yielding 32 CTD profiles. To our knowledge, no pub-
lished quality-controlled, open-access hydrographic dataset
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documents the interior of these fjords during late winter. The
FANS expedition (April 2025) provides complementary ob-
servations during early spring across eight Southwest Green-
land fjords. The campaign targeted the hydrographic struc-
ture of fjords with contrasting glacier influence, including
tidewater glacier fjords, land-terminating systems, and fjords
without direct glacier input. Freshwater export from Green-
land fjords and the intrusion of Atlantic-origin waters (At-
lantic Water and Irminger Water) play a key role in control-
ling stratification and submarine melting processes (Straneo
and Cenedese, 2015; Rignot et al., 2015; Jenkins, 2011). The
April sampling captures the onset of the spring thermoha-
line transition, when surface restratification begins under the
combined influence of meltwater input and atmospheric forc-
ing (Stuart-Lee et al., 2021; Meire et al., 2016; Jackson et al.,
2014).

Standardized and well-documented hydrographic datasets
are essential for improving the characterisation of Arctic
coastal systems. Datasets produced through consistent work-
flows and quality-control procedures provide a robust ba-
sis for analysing water-mass structure, vertical stratification,
freshwater influences, and for validating models and satellite
products.

Here we present the quality-controlled CTD dataset from
the SIMSVAL and FANS campaigns conducted in March—
April 2025. The dataset comprises 73 profiles from South-
west Greenland fjords (60.2-69.5°N), covering the late-
winter to early-spring period across fjords with different
glacier influence. All profiles were processed through a com-
mon reproducible pipeline and quality-controlled following
QARTOD, Argo, and SeaDataNet standards. Beyond pro-
viding an open hydrographic data product, the dataset doc-
uments the onset of near-surface stratification and its mod-
ulation by glacier influence. A key feature of the dataset is
the retention of valid near-surface measurements, which sup-
ports the analysis of fine-scale upper-ocean stratification. In
addition, the original high vertical resolution of the profiles
has been preserved, enabling users to adapt the vertical bin-
ning and resolution according to the needs of future analyses.

This paper describes the dataset, its processing pipeline,
and its technical validation. Section 2 presents the study re-
gion and field campaigns. Section 3 describes the instrumen-
tation. Section 4 details data processing and quality control.
Section 5 describes the dataset structure and file format. Sec-
tion 6 presents the technical validation and a scientific char-
acterisation of the water column, including the March—April
thermohaline transition.

2 Study region and field campaigns

2.1 Study region

This dataset covers fjord and coastal environments along
the Southwest Greenland margin between 60.2 and 69.5° N
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Figure 1. Study region and CTD station distribution along the south-west coast of Greenland during the SIMSVAL and FANS 2025 cam-
paigns. Panel (A) shows the regional overview, with yellow boxes indicating the locations of the detailed subregions displayed in Panels (B)—
(F): (B) Ata fjord, (C) Sisimut fjord, (D) Maniitsoq district, (E) Narsarsuaaraq and Qagqortoq fjords, and (F) Aappilattoq and Prince Christian
Sound. Cyan circles correspond to SIMS VAL stations collected between 21 March and 5 April 2025 (n = 32), while magenta circles indicate
FANS stations collected between 18 and 28 April 2025 (n = 41). Station labels correspond to the identifiers used in the dataset files and
metadata tables. Satellite imagery background from ESRI World Imagery|Powered by Esri; coastlines in black from Natural Earth.

and (43.6-53.9°W), and spans contrasting fjord environ-
ments from the Narsarsuag—Prince Christian region near
Cape Farewell (~ 60° N) to the Disko Bay approaches at Ata
Sund (~ 69°N; Fig. 1). The sampled areas include fjords
connected to active tidewater glaciers, semi-enclosed sill
fjords, and more open coastal systems influenced by shelf
circulation. Together, these regions constitute one of the most
dynamic and rapidly changing coastal environments of the
sub-Arctic North Atlantic.

West Greenland fjords are glacially carved systems, typi-
cally 2-20 km wide and 20-150 km long, with basin depths
reaching 200-1300 m. Sill depths at fjord mouths range from
tens of metres (e.g. Tunuillarfik near Narsarsuaq) to more
than 200 m in the Nuuk-Godthabsfjord system (Mortensen
et al., 2013), and exert a primary control on the exchange of
water masses between fjord interiors and the adjacent conti-
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nental shelf (Mortensen et al., 2014). Many fjords terminate
in active tidewater glaciers or marine-terminating fronts that
deliver freshwater to the fjord water column as liquid sub-
glacial discharge, surface runoff, and calving icebergs (Cow-
ton et al., 2015; Mankoff et al., 2016).

The hydrographic structure of the Southwest Greenland
shelf and fjord systems is governed by the West Greenland
Current (WGC), which transports contrasting Arctic- and
Atlantic-origin water masses poleward along the continen-
tal margin (Straneo and Cenedese, 2015; Rysgaard et al.,
2020). Following the updated classification proposed by Rys-
gaard et al. (2020), the regional water column is characterised
by the interaction between Polar Water (PW), coastal and
glacier meltwater-influenced surface waters (CW/GMW),
Winter Water (WW), and Atlantic-origin Irminger Wa-
ter IW/WGIW).

Earth Syst. Sci. Data, 18, 6321-6343, 2026
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At depth, warm and saline Irminger Water (IW or WGIW)
constitutes the main subsurface heat reservoir of South-
West Greenland fjords and the primary oceanic heat source
for submarine melting at tidewater glacier fronts (Holland
et al., 2008; Jenkins, 2011). This water mass is characterised
by relatively high salinity and positive temperature (Sp 2
33.3gkg™!, ® > 0°C in the present dataset) and intrudes
into fjord basins deeper than the local sill. Irminger Water
is a regional branch of Atlantic Water (AW): after cross-
ing the Iceland—Faroe Ridge, North Atlantic Water circu-
lates cyclonically through the Irminger Sea and rounds Cape
Farewell before feeding the WGC along the West Greenland
shelf (Straneo and Heimbach, 2013; Daniault et al., 2016).
Along this pathway, the water mass is modified through mix-
ing and cooling, becoming slightly fresher and colder than
the Atlantic Water entering the Arctic through Fram Strait,
while remaining thermodynamically distinct from ambient
fjord waters.

In the upper water column, relatively cold and fresh Polar
Water (PW), partly derived from Arctic-origin waters trans-
ported southward by the East Greenland Current and recir-
culated around Cape Farewell, occupies the outer shelf and
fjord surface layers (Rysgaard et al., 2020). Within glacier-
influenced fjords, local freshwater inputs from runoff, ice-
berg melt, and subglacial discharge generate buoyant coastal
and glacier meltwater-influenced waters (CW/GMW), fre-
quently confined to the upper few metres during spring. Be-
tween these surface waters and the Atlantic-origin subsurface
layer, Winter Water (WW) forms a temperature minimum
layer associated with winter cooling and convective mixing.
The interaction and mixing between PW, CW/GMW, WW,
and IW/WGIW produce the characteristic stratified thermo-
haline structure of Southwest Greenland fjords documented
in this study.

Seasonal variability strongly modulates the hydrographic
structure of Southwest Greenland fjords. Sea-ice cover,
which typically persists in northern fjords from November
to April or May, acts both as an observational barrier and
as a surface buoyancy forcing that suppresses deep convec-
tion and controls the timing of spring restratification (Straneo
et al., 2019). Following ice break-up, increasing meltwater
input from sea ice, runoff, and subglacial discharge drives
rapid near-surface freshening and the development of shal-
low stratified surface layers. By summer, surface salinities in
glacier-influenced inner fjords can fall below 28 PSU (Stuart-
Lee et al., 2021; Mortensen et al., 2013).

These seasonal changes strongly influence fjord—shelf
exchange, upper-ocean stratification, heat delivery toward
glacier fronts, and the timing of the spring phytoplankton
bloom (Meire et al., 2016; Carroll et al., 2017; De Andrés
et al., 2020). However, observations during the late-winter to
early-spring transition remain scarce because fjord access is
frequently limited by sea ice and harsh weather conditions.
This poorly sampled period corresponds precisely to the on-
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Table 1. SIMSVAL zodiac CTD operations (cruise CC210325,
March—April 2025). Station groups follow the identifier scheme
used throughout this paper.

Operation  Fjord Date Approx.  Stations
(2025) lat.

1 Qagqortoq fjord 24 Mar ~60.7°N Al1-AS8

2 Eqaluit 24 Mar ~60.8°N BI-B3

3 Aappilattoq fjord 26 Mar ~60.3°N C1-Cl1

4 Eternity fjord 4 Apr ~659°N I1-19

set of the surface restratification documented in the present
dataset.

2.2 SIMSVAL expedition leg (March—April 2025)

The SIMSVAL expedition (Sea Ice Measurements for Satel-
lite thickness retrieval VALidation; cruise CC210325) was
conducted aboard Le Commandant Charcot from 21 March
to 5 April 2025, departing from Reykjavik (Iceland) and con-
cluding in Nuuk (Greenland). The primary scientific objec-
tive of the campaign was the characterization of sea ice prop-
erties using an L-band radiometer and the SIMS (Sea Ice
Monitoring System) instrument for satellite sea-ice thick-
ness validation. The collection of oceanographic CTD pro-
files constituted a secondary objective, aimed at document-
ing ice—ocean interactions in glacier-fjord systems along the
vessel track.

Hydrographic profiles were carried out from a zodiac
yielding 32 ocean profiles distributed across four fjord sys-
tems in Southwest Greenland (60.2-66.0° N, 44-53° W, Ta-
ble 1): Qaqortoq fjord (group A, 60.7°N, 46.1° W), Eqaluit
(group B, 60.8°N, 45.6° W), Aappilattoq fjord (group C,
60.3°N, 44.1° W), and Eternity fjord in the Nuuk approaches
(group I, 65.9°N, 52.7°W). A second CTD instrument
(owned by the vessel company) was co-deployed at one sta-
tion. That instrument was a RBR Concerto3 CTD and ac-
quired at 2Hz CTD (hereafter referred to as B1_val, within
2 min of station B1) to provide a direct inter-sensor compar-
ison under quasi-identical ocean conditions.

2.3 FANS expedition leg (Apri—-May 2025)

The FANS expedition (Freshwater fluxes and Atlantic-
Nordic Seas hydrography; cruise CC170425) was conducted
from 17 April to 2 May 2025, departing from Nuuk (Green-
land) and concluding in Reykjavik (Iceland). The campaign
targeted the hydrographic structure of Southwest Greenland
fjords along a meridional transect from ~ 60.2 to ~ 69.5° N,
with the primary objectives of characterising water mass
properties and freshwater fluxes, documenting near-ice-edge
stratification variability, and evaluating the consistency of
satellite and reanalysis products with in-situ measurements.
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Table 2. Summary of the two expedition legs. Depth range is the actual range across all retained profiles.

Campaign  Dates Profiles Lat range Depth range

(dbar)
SIMSVAL 24 Mar—4 Apr 2025 32 60.2-66.0° N 10.6-145.9
FANS 18-28 Apr 2025 41 60.2-69.5°N 5.1-148.9

Table 3. FANS fjord transects (cruise CC170425, April 2025). Station groups follow the identifier scheme used throughout this paper.

Profiles n counts only the ocean profiles retained in the final dataset.

Transect Location Date Approx.  Stations
(2025) lat.
1 Sisimiut coast 18 Apr ~67°N 1A1-1A5, 1B1-1B3
2 Sisimiut fjord 19 Apr ~67°N 2C1-2C3
3 Ata fjord 21 Apr ~69°N 3Dl, 3D3-3D5
4 Narsarsuaaraq fjord 25 Apr ~61°N 4E1-4ES5
5 Narsarsuaaraq fjord 25 Apr ~61°N 5F1-5F5
6 Qagqortoq fjord 26 Apr ~60.7°N 6G1-6G4
7 Aappilattoq fjord 27 Apr  ~60.3°N  7H1-7H4, 711-713
8 Prince Christian fjord 28 Apr ~60.2°N  8J1-8J2, 8J4-8J7

A total of 73 ocean profiles were retained in the final
dataset: 32 from SIMSVAL and 41 from FANS (Table 2).

Eight fjord transects were occupied between 18 and
28 April 2025, beginning with the Sisimiut and Ata fjord sys-
tems in the north (67-69° N) before progressing southward
to the Cape Farewell region (~ 60°N; Table 3). The sam-
pled fjords were: Sisimiut coast and fjord (~ 67° N; station
groups A, B, C), Até fjord (~ 69°N; group D), Narsarsuaq
fjord (Tunuillarfik; ~ 61° N; group E), Narsarsuaaraq fjord
(~ 61°N; group F), Qaqortoq fjord (~ 60.7°N; group G),
Aappilattoq fjord (~ 60.3°N; groups H and I), and Prince
Christian fjord (~ 60.2° N; group J).

2.4 Deployment method

All fjord CTD profiles were obtained using zodiac-based de-
ployments from Le Commandant Charcot, enabling opera-
tions in shallow and near-shore fjord environments inacces-
sible to the main vessel. Priority was given to cross-fjord
transects designed to capture the spatial variability of hydro-
graphic conditions across the freshwater gradient from the
glacier terminus toward the fjord mouth.

The deployment system consisted of a manual winch with
150 m of rope, a pulley and support bar mounted on the zo-
diac, and a weight attached to the lower end of the CTD to
ensure vertical descent. Upon arrival at each station, the CTD
was powered on and immersed at the surface for approxi-
mately 30 seconds to allow sensor stabilisation before the
downcast was initiated at a controlled speed not exceeding
0.5ms~!. Surface water samples were collected in parallel in
38 stations, and measured later at laboratory of ICM-CSIC.
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Only downcast data were retained for processing; upcast data
were discarded due to potential wake and disturbance effects.

Potential short-term vertical motions associated with Zo-
diac movement or manual winch operation were subse-
quently identified from the CTD pressure-derived vertical ve-
locity and handled during the signal conditioning (Sect. 4.3)
and the loop-removal step described in Sect. 4.4.

3 Instrumentation and data acquisition

3.1 RBR Concerto® CTD — 16 Hz

The primary instrument was an RBR Concerto® fast-
sampling CTD (serial number 237957; ICM-CSIC) operat-
ing at 16 Hz (62.5 ms sampling period). It measures conduc-
tivity, temperature, and pressure with the following factory-
stated uncertainties: temperature £0.002 °C, conductivity
4+0.003 mS cm™!, pressure +0.05 % full scale. The instru-
ment was calibrated by RBR Ltd. prior to the SIMSVAL
campaign. No post-deployment calibration drift was detected
over the two-month deployment period based on the inter-
sensor comparison described in Sect. 6.2.

3.2 RBR Concerto® CTD — 2Hz

A second RBR Concerto instrument (serial number 237329;
PONANT) sampled at 2 Hz (500 ms period). Sensor specifi-
cations are identical to the 16 Hz instrument. The tempera-
ture channel is labeled Temperaturel in the RBR Ruskin
database and was systematically renamed to Temperature
immediately after each RSKreadprofiles call to main-
tain compatibility with RSKtools internal functions (Sect. 4).

Earth Syst. Sci. Data, 18, 6321-6343, 2026
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3.3 Atmospheric measurements

Atmospheric pressure was measured continuously by two in-
dependent sensors aboard Le Commandant Charcot at 1 min
interval. Hourly means were computed and matched to each
CTD profile by nearest-time interpolation, enabling sea-
pressure derivation (Sect. 4.1). Wind speed, wind direction,
and relative humidity were also recorded and are included as
auxiliary variables in the dataset.

4 Data processing and quality control

All  processing  was  performed using  RSK-
tools v3.6 (RBR Ltd.) combined with custom MATLAB
routines developed for this dataset with workflow outlined
in Fig. 2. The resulting product corresponds to Level 2
(georeferenced data with derived variables and automated
quality control) following CF-1.8, ACDD-1.3, and Sea-
DataNet conventions. All QC flags derive exclusively from
the automated tests described in Sect. 4.6.

4.1 Sea pressure derivation

The raw CTD pressure includes atmospheric pressure. Sea
pressure was derived as:

Pseq = Praw — Pam, (])

where Py, is the contemporaneous atmospheric pressure
from the onboard FerryBox weather station. When atmo-
spheric measurements were unavailable, the standard value
of 10.1325 dbar was applied. All subsequent processing steps
use sea pressure.

4.2 Soak phase removal

Prior to active profiling, the CTD remained immersed near
the surface to allow thermal and conductivity stabilisation.
The soak phase was removed by discarding the first 20 s of
each cast (RSKtrim_soak_auto, fixed_time mode),
applied uniformly to all 73 profiles regardless of campaign
or sensor frequency. This fixed-time approach was adopted
for its reproducibility and simplicity: the consistent ship-side
deployment procedure and manual information ensured that
a 20's immersion period was always available, and a prede-
termined window removes any dependence on instantaneous
descent velocity, which can vary among casts.

Two profiles (1A_1 and 7H_4) required shorter windows
of 5s via station-specific overrides, owing to an unusually
rapid initial descent that began from the very moment of
water entry, leaving no time for a standard pre-cast stabi-
lization period. No minimum-depth threshold was enforced
(min_soak_depth =0): the first retained observation cor-
responds to the sensor position at the soak endpoint, whose
depth varies by cast.
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Independent near-surface water samples were also col-
lected during the campaigns and are described in Sect. 4.8,
where they provide an external reference for evaluating the
uppermost salinity values retained after processing.

4.3 Signal conditioning
After soak removal, profiles underwent:

— Zero-order hold correction (RSKcorrecthold):
A2D staircase artefacts replaced by linear interpolation.

— Despiking (RSKdespike): temperature and conduc-
tivity spikes flagged via a 4o threshold in a 15-point
moving window; flagged values set to NaN.

— Conductivity—temperature alignment (16 Hz
only, RSKalignchannel): the thermal re-
sponse lag (Ar=0.06s) was estimated from
RSKcalculateCTlag over 5-30dbar and ap-
plied to correct salinity spiking. Not applicable at 2 Hz
(insufficient temporal resolution).

— Low-pass smoothing (RSKsmooth): 5-point moving
average on temperature and conductivity to reduce high-
frequency electronic noise.

4.4 Loop removal

Data segments where vertical velocity fell below 0.10m s ™!
were removed using RSKremoveloops to eliminate arte-
facts from winch pauses, minor profile reversals or short-
term vertical motions of the CTD potentially induced by Zo-
diac movement. This procedure ensures that only continu-
ously descending portions of the downcast are retained for
the calculation of the final hydrographic variables.

4.5 Derived thermodynamic variables

Practical salinity Sp (PSS-78) was derived from temperature
and conductivity. Potential density anomaly oy was com-
puted using TEOS-10 (GSW toolbox). Absolute Salinity Sa
and Conservative Temperature ® were derived.

4.6 Automated quality control

Quality control followed a Real-Time Quality Con-
trol (RTQC) framework consistent with QARTOD (I0O0S,
2020), Argo (Argo Data Management Team, 2022), and
SeaDataNet L.20 (SeaDataNet, 2010) recommendations. No
Delayed-Mode Quality Control (DMQC) was applied. Seven
automated tests were executed:

1. NaN check: flag 9 (Missing) for absent values.

2. Gross range test: global physical limits (7": —5 to 50 °C;
Sp: 0 to 45 PSU; p: 0 to 12000 dbar).

https://doi.org/10.5194/essd-18-6321-2026
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3. Regional range test: Arctic-specific limits (7: —2 to
15 °C; Sp: 20 to 36 PSU; p: 0 to 500 dbar).

4. Flat line test: flags stuck sensor readings.

5. Gradient test: |dT/dp| > 2°Cdbar~' or |dS/dp| >
1PSU dbar~!.

6. Density inversion test. og(n+1) < op(n)—0.03 kg m3,

7. Pressure monotonicity check: non-monotone sequences
flagged Suspect.

The gross range test serves as a first-pass check for physi-
cally impossible values indicative of sensor malfunction; all
observations in this dataset fall well within these limits. The
regional limits were selected to encompass the broad range
of hydrographic conditions expected across Arctic and sub-
Arctic fjord environments, including highly fresh glacier-
influenced surface waters and saline Atlantic-origin waters.
Separate thresholds were not defined for individual fjords be-
cause the sampled regions exhibit strongly contrasting hydro-
graphic regimes, and more restrictive local limits could in-
correctly flag physically plausible observations. Automated
QC flags were therefore used as indicators rather than ex-
clusion criteria, and all original values were retained in the
dataset. Flags were not used to remove data; original val-
ues are preserved in the NetCDF with their associated flags,
enabling users to apply custom filtering. Profiles with soak
depth > 10 dbar received Suspect flags at the surface layer.
QC performance statistics are reported in Sect. 6.1.

4.7 Frequency-specific processing differences

The sampling frequency was auto-
detected from the RBR database field
rsk.continuous.samplingPeriod (ms), with
per-station overrides where needed. CT lag correction and
hold-error correction were applied only to 16 Hz data. All
time-window parameters were scaled to maintain equivalent
physical timescales (Table 4).

4.8 Discrete salinity samples (AutoSal)

At each station, a near-surface water sample was collected
from the upper 0—10 cm layer using 200 mL sampling tubes.
The samples were immediately sealed with Parafilm and
stored until laboratory analysis at the ICM using a Guild-
line Autosal 8400B salinometer (precision £ 0.001 PSU rel-
ative to JAPSO Standard Seawater). These discrete salinity
measurements are included in the dataset as a complemen-
tary variable and are presented in the scientific context sec-
tion (Sect. 6). Their inclusion specifically provides informa-
tion on the very near-surface layer, which may be of interest
for studies focused on air—sea interactions, freshwater lenses,
and upper-ocean stratification.
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6327

Figure 3 shows selected examples from different hydro-
graphic regions, illustrating how the discrete AutoSal sam-
ples complement the CTD profiles by providing an indepen-
dent estimate of the very near-surface salinity. The compari-
son highlights the strong spatial variability of the uppermost
salinity field, including both well-mixed profiles and stations
with sharp near-surface gradients or fresh surface lenses.

To quantify these differences, Table 5 summarizes the
mean bias and standard deviation between the discrete Au-
toSal samples and the corresponding soak-filtered CTD
salinity values, grouped by campaign and sampling area.
This regional grouping allows the comparison to account for
the strong spatial variability of near-surface salinity rather
than treating all stations as a single homogeneous dataset.

5 Dataset description

5.1 Overview and spatial coverage

The dataset consists of 73 quality-controlled CTD profiles
(Table 2): 32 from SIMSVAL and 41 from FANS. Each
profile spans 0—~ 150 dbar on the nominal vertical resolu-
tion. Actual maximum profiling depths range from 5.1 to
148.9 dbar, depending on local bathymetry and operational
conditions. Complete per-profile metadata, including acqui-
sition date and time (UTC), geographic coordinates, maxi-
mum pressure, and instrument sampling frequency, are pro-
vided in Tables Al and A2.

To facilitate the regional interpretation of hydrographic
variability, the profiles were grouped into the geographi-
cal sectors defined in Fig. 1. Figure 4 presents the vertical
distributions of conservative temperature, absolute salinity,
and the ratio between the thermal expansion and saline con-
traction («/B) for each sector (areas B-F). The /B ratio
provides a measure of the relative contribution of temper-
ature and salinity to density variations: low values indicate
salinity-dominated density variability, whereas higher values
indicate an increasing thermal contribution.

Area B is characterised by relatively warm and saline
subsurface waters, with conservative temperature increasing
from near-freezing surface conditions to > 1.5 °C below ~
70-100 dbar and absolute salinity exceeding 33 gkg~!. The
a/P ratio increases with depth, indicating that temperature
becomes progressively more important for density variations
in the subsurface layer.

Area C exhibits a marked two-layer structure, including a
shallow fresh surface layer overlying warmer and saltier sub-
surface waters. The strongest salinity gradients occur within
the upper ~ 1020 m. The low «/§ values in the upper layer
indicate that density variability is mainly controlled by salin-
ity, while the increase with depth reflects a greater thermal
contribution below the pycnocline.

Area D shows colder and fresher conditions overall, to-
gether with enhanced profile-to-profile variability, particu-
larly within the upper ~50m where strong near-surface

Earth Syst. Sci. Data, 18, 6321-6343, 2026



6328

Table 4. Processing parameters by sampling frequency.
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2Hz

Parameter 16 Hz
CT alignment Yes (At = 0.06s) No
Hold-error correction Yes

Temperature channel name

Temperature

No
Temperaturel — Temperature

Table 5. Mean near-surface salinity and statistical comparison of biases (computed as SaytoSal — SCTD) grouped by campaign and region
(Fig. 1), expressed as mean bias =+ the standard deviation (SD) of regional measurements. Biases are evaluated using the first available depth
of filtered processed profiles and the average raw surface data within the top 3.0 dbar. N denotes the number of discrete AutoSal samples per

campaign and region.

Campaign  Region N AutoSal Processed bias Raw bias
(Mean £ SD, PSU)  (Mean bias & SD, PSU)  (Mean bias &= SD, PSU)

FANS Aappilattoq fj. & Prince Christ. 1 29.535£0.000 —0.638 +0.000 —1.439+0.000
FANS Ata fjord 1 32.540 £ 0.000 —0.139+0.000 —0.12040.000
FANS Narsarsuaaraq and Qagqortoq fj. 1 25.016 £0.000 —5.447 £ 0.000 —5.509 +0.000
FANS Sisimiut fjord 10 32.848 £0.038 +0.057 £0.057 +0.051 £ 0.060
SIMSVAL  Aappilattoq fj. & Prince Christ. 9 32.749 £ 0.091 +0.051 £0.044 +0.109 £0.125
SIMSVAL  Maniitsoq District 6 32.646 £0.046 +0.069 £ 0.025 +0.068 £ 0.029
SIMSVAL  Narsarsuaaraq and Qaqortoq fj. 10 32.546 £0.065 +0.045 £ 0.033 +0.051 +£0.033

( Raw RSK files )

‘ Sea pressure correction ’

(atmospheric adjustment)

I

‘ Soak removal ’

(fixed-time-20 s)

|

‘ Signal conditioning

A2D, despike, CT alignment, smoothing

|

Loop removal

(velocity threshold 0.10 m s7h)

[

Derived variables

Salinity, o9, TEOS-10

|

Automated QC
7 RTQC tests (SeaDataNet 1.20)

l

Level 2 NetCDF
CF-1.8 / ACDD-1.3

Figure 2. Level 2 processing workflow applied to the ARICE 2025
CTD profiles. Steps 1-8 are described in Sect. 4.
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salinity gradients are observed. The relatively low «/pB
values indicate a predominantly salinity-controlled density
structure, consistent with strong freshwater influence and
stratification.

Areas E and F display the widest hydrographic range of the
dataset, including extremely fresh near-surface layers associ-
ated with meltwater and coastal freshwater inputs. In several
profiles, these freshwater lenses are confined to the upper few
metres, producing very sharp near-surface stratification. In
these sectors, very low near-surface o/ values indicate that
density variability in the upper layer is strongly dominated
by salinity rather than temperature.

Across all regions, the updated near-surface processing
reveals that the strongest hydrographic variability is con-
centrated within the upper few metres, where thin freshwa-
ter lenses and sharp pycnoclines frequently develop during
spring.

The grey shaded regions in Fig. 4 represent the standard
deviation of all profiles around the regional mean (grey dot-
ted line), providing a reference for the hydrographic variabil-
ity sampled within each region. The black dashed line indi-
cates the median pycnocline depth, defined as the depth of
maximum buoyancy frequency squared (N?) across profiles
in each sector, highlighting the shallow stratification charac-
teristic of several glacier-influenced regions.

5.2 File format and conventions

The NetCDF-4 file follows CF Conventions v1.8 (CF Con-
ventions Committee, 2020) and ACDD v1.3 (ESIP Fed-
eration, 2015). Compliance was verified with the I00S
cfchecker tool (0 errors, O warnings). The file uses a
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Figure 3. Near-surface salinity comparison for selected stations representative of different hydrographic settings sampled during the FANS
and SIMSVAL campaigns. Grey dots show the raw low-resolution CTD practical salinity measurements, including the initial soak phase,
while green profiles correspond to the filtered salinity profiles retained in the final dataset. Yellow diamonds indicate the discrete near-
surface salinity samples measured with the Guildline Autosal 8400B salinometer at approximately 0.2 m depth. Sea pressure y axis is shown
in symmetric logarithmic scale to improve the visualization of the first meters of the water column.
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Figure 4. Vertical profiles by region (areas B—F in Fig. 1) of conservative temperature (left panels), absolute salinity (centre panels), and
the ratio of thermal expansion to saline contraction coefficients («/8) (right panels). Individual casts are coloured by sampling date. The
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2D structure (depth x profile) with fill value NaN for miss-
ing data.

The file contains npofile = 73 profiles (32 SIMSVAL and
41 FANS), stored at native temporal resolution in a two-
dimensional (obs X profile) structure. The obs dimen-
sion equals the maximum sample count across all pro-
files; arrays are NaN-padded beyond each profile’s valid
sample count (n_samples). There is no common pres-
sure grid: each sample carries its own sea_pressure
value, spanning from the near-surface to a profile-dependent
maximum depth (5.1-148.9 dbar for FANS; 10.6-145.9 dbar
for SIMSVAL). Time is encoded as seconds since 1 Jan-
uary 1970, 00:00:00Z (UTC), both as a per-profile
scalar (t ime) and as a per-sample array (sample_time).

5.3 Variable definitions

The NetCDF file (SIMSVAL_FANS_MarApr2025_PROC.

nc) contains the following variables (Table 6):

— Measured: temperature T (°C, ITS-90), conductiv-
ity C (S m_l), the absolute pressure Pr,y (dbar).

— Derived: sea-water pressure Pg, (dbar) — raw pres-
sure minus ship atmospheric pressure ( Py, from Fer-
rybox), practical salinity Sp (PSS-78), potential den-
sity anomaly oy (kgm™3, TEOS-10), descent veloc-
ity w (m sh.

— Coordinates: per-profile deployment time (time,
POSIXs), per-sample time (sample_time,
POSIXs), latitude (°N), longitude (°E), station
identifier, campaign label (SIMSVAL or FANS).

— QC flags: SeaDataNet L20 integer flags for T,
C, Sp, 0p, and p (1 =Good, 3 =Suspect, 4=Bad,
9 = Missing/NaN-padding fill).

— Soak metadata: soak duration‘(s), soak depth (dbar),
number of samples removed during soak trimming.

— Sampling info: number of valid samples per pro-
file (n_samples), nominal sampling frequency (Hz).

— Atmospheric: ship atmospheric pressure from two inde-
pendent sensors (hPa), wind speed and direction, rela-
tive humidity.

— Complementary: near-surface water sample salin-
ity (sss, PSS-78), collected by zodiac at ~ 0.2 m depth
(Guildline Autosal 8400B, +0.001 PSU).

Near-surface salinity: AutoSal Niskin bottle samples

At each station, a discrete water sample was collected at
0.2 m depth by Niskin bottle and analysed with a Guildline
Autosal 8400B salinometer (precision &= 0.001 PSU relative

https://doi.org/10.5194/essd-18-6321-2026

to IAPSO Standard Seawater). These measurements are in-
cluded in the dataset as a complementary variable and are
presented here alongside the CTD profiles to characterise the
near-surface salinity structure.

These discrete samples cannot serve as a formal validation
reference for the CTD salinity at the shallowest valid bin (~
1 dbar). West Greenland fjords develop intense near-surface
haloclines with vertical gradients of order 0.5—4 PSUm™!
within the upper 6-10m during the melt onset in March—
April (Mortensen et al., 2013; Stuart-Lee et al., 2021; Meire
et al., 2019). At these gradients, the 0.5 m depth offset be-
tween the Niskin closure and the CTD first valid bin im-
plies an expected natural salinity difference of 0.25-2 PSU
— more than two orders of magnitude larger than the RBR
Concerto salinity accuracy (£0.003 PSU). Furthermore, at-
mospheric forcing (rainfall, surface meltwater) generates
sub-metre salinity stratification on sub-hourly timescales
(Drushka et al., 2016), and Niskin bottle sampling in a strong
vertical salinity gradient is subject to entrainment and flush-
ing biases (Paver et al., 2020). Standard GO-SHIP and HOT
protocols explicitly prefer bottle samples from deep, homo-
geneous water for CTD conductivity calibration, and flag
near-surface samples as having inherently higher uncertainty
(Argo Data Management Team, 2022; I00S, 2020).

6 Technical validation

6.1 Quality control performance

Among non-missing values, 99.99% of temperature,
99.94 % of salinity, 100.00 % of conductivity, and 100.00 %
of sea pressure measurements received flag 1 (Good, Table
7). No data were flagged 4 (Bad). Suspect flags (flag 3) rep-
resent < 0.1 % of non-missing values across all variables and
are concentrated in the upper 10 dbar, primarily associated
with density inversions from near-surface meltwater lenses
(density inversion test) and near-surface salinity gradients
(gradient test).

6.2 Inter-sensor comparison (16 Hz vs. 2 Hz)

Inter-sensor consistency was assessed using a simultaneous
validation cast performed at Station B (60.78° N, 45.63° W)
during SIMSVAL. The PONANT instrument (RBR Con-
certo, 2Hz, S/N 237329) was deployed 1.4 min after the
ICM-CSIC instrument (RBR Concerto’, 16 Hz, S/N 237957)
at the same location (distance < 0.01 km). The results pre-
sented here should therefore be interpreted as a field-based
of inter-sensor consistency rather than a formal evaluation
of sensor accuracy. No pre-cruise laboratory intercomparison
was possible because the PONANT instrument was not avail-
able before the campaigns, and no simultaneous side-by-side
deployment was conducted.

The comparison was conducted in two steps to distin-
guish instrumental offsets from processing-induced differ-
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Table 6. NetCDF variable summary for (SIMSVAL_FANS_MarApr2025_PROC.nc) (v5 L2, 73 profiles). Dimensions: obs = maximum

sample count across all profiles (arrays NaN-padded); profile =73.

Variable name Standard name (CF) Units Notes

Measured and derived (obs x profile)

temperature sea_water_temperature °C ITS-90
conductivity sea_water_electrical_conductivity Sm*1

salinity sea_water_practical_salinity 1 (PSS-78)

sea_pressure sea_water_pressure dbar atm. removed
depth depth m TEOS-10
sigma_theta sea_water_sigma_theta kg m—3 TEOS-10
profile_velocity - ms! descent rate
sample_time time s (POSIX)  per-sample

*x_qc? - int8 SeaDataNet L20P
Coordinates and metadata (profile)

time time s (POSIX)  cast start
latitude latitude °N

longitude longitude °E

station_id - - character string
campaign - - SIMSVAL/FANS
soak_duration - S fixed-time, 20 s default
soak_depth - dbar pressure at soak end
atm_pressure_1/2 air_pressure hPa FerryBox, two sensors
wind_speed wind_speed ms™~!

wind_direction wind_from_direction °

sss sea_water_practical_salinity 1 AutoSal, ~ 0.2m

2 Five QC flag variables: temperature_qc, conductivity_gc, Salinity_gc, sigma_theta_qc, sea_pressure_dc. b 1 =Good,
g

3 = Suspect, 4 =Bad, 9 =Missing/padding.

Table 7. QC flag distribution (% of non-missing data).

Variable Good (%) Suspect (%) Bad (%)
Temperature 99.96 0.04 0.00
Practical salinity 99.96 0.04 0.00
Conductivity 100.00 0.00 0.00
Sea pressure 100.00 0.00 0.00
Potential density 99.97 0.03 0.00

ences. irst, raw temperature and conductivity data were com-
pared directly, without any correction, soak removal, or
quality-control filter. The ICM profile (16 Hz) was linearly
interpolated onto the PONANT native pressure levels (2 Hz)
over the 2—-10dbar window (N = 59 points), to avoid sen-
sor acclimation effects. The raw inter-sensor biases (PO-
NANT — ICM) are AT = +0.0008 °C (SD = 0.0024 °C) and
AC = —0.0098 mScm~! (SD=0.0031mScm™~!, Table 8).
Both values fall within or very close to the manufacturer-
specified precision of the RBR Concerto sensors (£0.002 °C
for temperature, +0.003 mS cm~! for conductivity), con-
firming that the offset is primarily of instrumental origin
rather than introduced by the processing chain.

Earth Syst. Sci. Data, 18, 6321-6343, 2026

After applying the full post-processing pipeline (pressure
correction, hold-event removal, CT-lag alignment, despiking,
smoothing, and soak- and loop-phase removal), comparison
of the processed profiles (N =31 QC-good points between
2 and 10 dbar) yielded AT = +0.0028 °C (SD =0.0014 °C),
AC =—-0.0107mScm~!  (SD=0.0021mScm™~!), and
AS = —0.017PSU (SD = 0.0029 PSU).

The slightly larger bias and scatter in the processed com-
parison most likely reflect differences in processing and sam-
pling conditions rather than intrinsic disagreement between
the sensors. First, the CT-lag correction, applied only to the
16 Hz ICM sensor, shifts the conductivity channel by approx-
imately one scan (~ 0.065s), potentially introducing a small
offset when conductivity measurements from the two instru-
ments are compared at identical pressure levels. Second, the
1.4 min delay between the casts means that the instruments
sampled slightly different water parcels, particularly within
the near-surface layer where temperature and salinity gradi-
ents are strongest. Over this time interval, tidal oscillations
and internal waves may have displaced the pycnocline by
several decimetres, producing apparent inter-sensor differ-
ences that reflect genuine oceanographic variability rather
than sensor bias. Consequently, a substantial fraction of the
residual scatter (SD ~ 0.003—0.018 across variables) is likely
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Figure 5. Inter-sensor comparison: temperature (left panel), conductivity (centre panel), and practical salinity (right panel) profiles from the
simultaneous SIMSVAL co-deployment at station B1 (24 March 2025, At = 1.4 min). Blue: RBR Concerto> — 16 Hz; red: RBR Concerto —
2Hz.

Table 8. Inter-sensor validation between the two RBR CTD (2-16 Hz), mean bias 4= SD over good-flagged data only shown in Figs. 5 and 6).
SIMSVAL station B1 is the only pair with verified quasi-simultaneous co-location.

Station pair At Ad AT (bias = SD) AC (bias £ SD) AS (bias = SD)

SIMSVALBI =14min 0Okm +40.002840.0014°C  —0.0107 +0.0021 mScm~!  —0.0173 £ 0.0029 PSU

attributable to short-term environmental variability rather 6.3 Thermohaline diagnostics and hydrographic
than instrumental differences. regimes

Although AC and AS slightly exceed the nominal single-
instrument precision of the RBR Concerto (£0.003 PSU),

; 5 . T Figure 7 presents the ®—S, diagrams separated by expedi-
the observed discrepancies remain well within the rec-

. tion leg, allowing comparison between the late-winter condi-
ommended field-comparison - thresholds (£0.05°C and ;50 sampled during SIMSVAL (March 2025) and the early-
:i:'0.0S PSU). Moreover, they are more than an .o.rder of mag- spring conditions sampled during FANS (April 2025). The
nitude smaller than thej hydrographic variability observed diagrams provide a thermohaline framework for interpret-
across the Greenland fjords (AT ~3°C and AS~3PSU 10 the main water-mass regimes sampled across Southwest
over 0-150 F‘baf)- Qverall, the agreement betwee}l the two Greenland fjords. The dashed envelopes are intended as ap-
instruments is considered fully adequate for the objectives of proximate hydrographic regimes and mixing end-members,
this dataset. rather than strict water-mass boundaries.

Both campaigns exhibit coherent thermohaline structures,
with observations distributed along physically consistent
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Figure 6. Profile differences between the two RBR Concerto CTDs (2 and 16 Hz) for temperature (left panel), conductivity (centre panel),
and practical salinity (right panel). The grey band indicates the nominal RBR sensor precision (£0.05 for the indicative field comparison

threshold). Mean bias and SD are annotated on each panel.

mixing branches. This confirms the internal consistency of
the processing workflow and of the TEOS-10-derived vari-
ables. The most saline and relatively warm branch corre-
sponds to modified Atlantic-origin waters associated with
Irminger Water inflow (AW/IW), characterized in this dataset
by Sa > 33.3gkg™! and positive conservative temperature.
These waters occupy the deeper part of the sampled fjord wa-
ter column and represent the main subsurface heat reservoir.

At intermediate salinities, the profiles converge toward
a colder temperature-minimum layer centred around S ~
33gkg™! and ® ~ —1°C, consistent with Winter Wa-
ter (WW) formed by winter cooling and convective mix-
ing. Fresher and colder waters are associated with Polar Wa-
ter or Baffin Bay Polar Water-like waters (PW/BBPW-like),
while the freshest and relatively warmer near-surface values
correspond to coastal and glacier meltwater-influenced wa-
ters (CW/GMW).

The SIMSVAL and FANS datasets show broadly sim-
ilar subsurface thermohaline properties, indicating limited
changes below the near-surface layer over the approxi-
mately one-month interval between campaigns. In contrast,
FANS displays a much wider spread toward low salinity
and warmer surface conditions, consistent with the onset
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of early-spring meltwater input, runoff, and surface atmo-
spheric warming. This contrast supports the interpretation
that the strongest seasonal signal is concentrated in the up-
per water column, while deeper Atlantic-origin and winter-
cooled waters remain comparatively stable (Mortensen et al.,
2018; Rysgaard et al., 2020).

The continuity between the identified water masses sug-
gests physically consistent mixing pathways linking po-
lar surface waters, winter-cooled intermediate waters, and
Atlantic-origin subsurface waters within the fjord systems.

6.4 Spring thermohaline transition across glacier
influence regimes

To investigate the early spring thermohaline transition, CTD
profiles were grouped according to their glacier influence:
(i) tidewater glacier fjords, (ii) land-terminating glacier
fjords, and (iii) fjords with no direct glacier influence (Fig. 8,
Table 9). For each group, SIMSVAL (March) and FANS
(April) profiles are compared in terms of temperature and
salinity vertical structure (Figs. 9-11).

The tidewater glacier group (Aappilattoq fjord) exhibits
the strongest seasonal contrast between March and April
(Fig. 9). During SIMSVAL (March), temperature profiles are

https://doi.org/10.5194/essd-18-6321-2026
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Table 9. Geographic grouping of CTD profiles used to analyse the March—April thermohaline transition. Fjords are classified by glacier
influence (tidewater, land-terminating, and no direct glacier influence). Sampling dates correspond to SIMSVAL (March 2025) and FANS
(April 2025). n denotes the number of profiles included in each group.

Group Date n Date n  Stations (SIMSVAL/FANS)
(SIMSVAL) (FANS)

Tidewater glaciers 26 Mar 11 27Apr 7 CI1-CI11/7H_1-7TH_4,71_1-71_3

Land-terminating glaciers 24 Mar 3 25Apr 5 BI1-B3/4E_1-4E_5

No glacier influence 24 Mar 8 26 Apr 4 Al-A8/6G_1-6G_4

relatively homogeneous, with weak stratification and values
generally close to 0 °C throughout the upper 100 m, consis-
tent with late-winter mixed conditions. Salinity remains rel-
atively high (S > 32.6gkg™") in the upper water column,
indicating limited freshwater influence.

In contrast, FANS (April) profiles display pronounced
near-surface freshening and stratification, particularly within
the upper ~ 1-10 m. Several stations exhibit very fresh near-
surface waters, indicating the presence of a shallow melt-
water lens. This surface freshening is accompanied by en-
hanced stratification and slight near-surface warming. Below
the freshened layer, temperature and salinity progressively

https://doi.org/10.5194/essd-18-6321-2026

converge toward the March conditions, indicating that the
seasonal signal is largely confined to the upper water column.
This structure is consistent with the onset of glacial meltwa-
ter input and surface buoyancy forcing typical of early spring.

Profiles from fjords influenced by land-terminating
glaciers show a more moderate seasonal transition than the
tidewater glacier group (Fig. 10). In March, both temperature
and salinity profiles are nearly vertical, indicating a relatively
well-mixed water column with weak stratification.

By April, surface-intensified stratification becomes appar-
ent. Several profiles exhibit a shallow fresh surface layer con-
fined to the upper ~ 5-15 m, overlying colder and saltier sub-

Earth Syst. Sci. Data, 18, 6321-6343, 2026
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Figure 8. CTD station locations grouped by glacier influence regime. Colours indicate fjord type: tidewater glacier fjords (cyan), land-
terminating glacier fjords (yellow), and fjords with no direct glacier influence (green). Circles correspond to SIMSVAL (March 2025) and
triangles to FANS (April 2025). Satellite imagery background from ESRI World Imagery|Powered by Esri; coastlines in white from Natural

Earth.

surface waters. Salinity generally decreases toward the sur-
face through the upper ~ 30-50 m, although the strongest
gradients remain concentrated within the first few metres.
Temperature profiles also show enhanced vertical structure in
the upper water column, suggesting the combined influence
of surface warming and freshwater input. Below ~ 80 m, hy-
drographic properties remain comparatively stable between
campaigns.

Fjords with no direct glacier influence exhibit the weak-
est seasonal signal among the three regimes (Fig. 11). Dur-
ing SIMSVAL (March), the water column is nearly homoge-
neous in both conservative temperature and absolute salinity,
reflecting late-winter conditions dominated by vertical mix-
ing.

In April, some surface-intensified stratification develops,
mainly expressed as a gradual salinity decrease toward the
surface within the upper ~ 30-50 m. However, the magni-
tude of freshening is smaller and less spatially coherent than
in glacier-influenced fjords. Temperature changes are also
more moderate, with no clear evidence of the strong shal-
low warm and fresh surface layer observed in the tidewa-
ter glacier group. This suggests that, in fjords without direct
glacier input, the early-spring transition is primarily driven
by regional surface forcing and coastal freshwater influence
rather than local glacier-derived meltwater.

Earth Syst. Sci. Data, 18, 6321-6343, 2026

Overall, the comparison across glacier influence regimes
indicates that the March—April transition is strongest in tide-
water glacier fjords, moderate in fjords influenced by land-
terminating glaciers, and weakest in fjords without direct
glacier influence. In all cases, the main seasonal signal is con-
centrated in the upper water column, while deeper thermo-
haline properties remain comparatively stable over the one-
month interval. This pattern supports the interpretation that
early-spring restratification in Southwest Greenland fjords is
controlled by the combined effects of local freshwater input,
glacier influence, and regional surface forcing (Straneo and
Heimbach, 2013; Mortensen et al., 2011).

7 Code and data availability

The CTD dataset described in this study is publicly avail-
able at Zenodo (https://doi.org/10.5281/zenodo.20489479,
Hoareau et al., 2026) in NetCDF-4 format compliant
with CF 1.8 and ACDD 1.3 conventions. The reposi-
tory contains two complementary files: a processed Level-
2 product (SIMSVAL_FANS_MarApr2025_PROC.nc,
73 profiles), including quality-control flags, derived ther-
modynamic variables (TEOS-10), soak metadata, aux-
iliary atmospheric data, and discrete AutoSal surface
salinity measurements; and a native Level-0 product
(SIMSVAL_FANS_MarApr2025_RAW.nc, 73 profiles),

https://doi.org/10.5194/essd-18-6321-2026
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Figure 9. Vertical profiles of conservative temperature (left panels) and absolute salinity (right panels) in tidewater glacier fjords (Aap-
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near-surface layer during FANS, while the deeper water column remains comparatively similar to March conditions.

preserving the native instrument output. Data are released un-
der the Creative Commons Attribution 4.0 International (CC-
BY-4.0) licence.

All  data-processing, quality-control, and valida-
tion work-flows are openly available on GitHub
(https://github.com/Barcelona-Polar-Lab/SIMS VAL _
FANS_MarApr2025_postprocessing,  last  access: 2
April 2026), with a citable archived version on Zenodo

https://doi.org/10.5194/essd-18-6321-2026

(https://doi.org/10.5281/zenodo.20527364, Hoareau, 2026).
The repository contains documented MATLAB scripts
sufficient to reproduce the full processing chain and all
validation figures presented in this paper.

Earth Syst. Sci. Data, 18, 6321-6343, 2026
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8 Conclusions

We present a dataset of 73 quality-controlled CTD pro-
files from Southwest Greenland fjords (60.2—-69.5°N), col-
lected during two late-winter to early-spring 2025 cam-
paigns (SIMSVAL, 24 March—4 April; FANS, 18-28 April)
aboard Le Commandant Charcot. The profiles were pro-
cessed through a reproducible workflow based on RSK-
tools and TEOS-10, original vertical resolution, and quality-

Earth Syst. Sci. Data, 18, 6321-6343, 2026

controlled with seven automated tests following QARTOD,
Argo, and SeaDataNet L20 recommendations. More than
99.96 % of temperature and salinity measurements were
flagged Good, with no Bad values detected, indicating a high
level of data reliability.

A key feature of this dataset is the preservation of the
shallowest valid measurements and of QC-flagged Suspect
values, rather than applying an automatic filtering of the
near-surface layer. This is particularly important in glacier-
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influenced fjords, where meltwater lenses, sharp haloclines,
and density inversions are often confined to the upper few
metres. These structures are commonly missed or under-
resolved by standard ship-based CTD surveys, which of-
ten exclude the uppermost meters during processing, and
by autonomous platforms such as Argo floats, which cannot
operate in shallow, narrow, and ice-affected fjord environ-
ments. Retaining these near-surface observations therefore

https://doi.org/10.5194/essd-18-6321-2026

allows the dataset to resolve meltwater-driven stratification
that would otherwise remain poorly documented.
Inter-sensor comparison from a quasi-simultaneous co-
deployment demonstrates excellent agreement between in-
struments, with temperature, conductivity, and salinity bi-
ases well within nominal sensor precision. Thermohaline di-
agnostics confirm the presence of the expected regional hy-
drographic regimes, including coastal and glacier meltwater-
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influenced waters, Polar or Baffin Bay Polar Water-like wa-
ters, Winter Water, and modified Atlantic or Irminger Wa-
ter. These regimes reveal physically consistent mixing struc-
tures, supporting the internal thermodynamic coherence of
the dataset.

Beyond its technical quality, the dataset captures the on-
set of the late-winter to early-spring thermohaline transi-
tion in Southwest Greenland fjords. The comparison between
March and April observations shows the development of
a freshened and stratified surface layer, while deeper wa-
ter masses remain comparatively stable. This transition is
strongest in fjords directly influenced by tidewater glaciers
and progressively weaker in systems with reduced or absent
glacier input, highlighting the dominant role of freshwater
forcing in shaping early-season stratification.

The dataset provides new observations of hydrographic
conditions in several remote and sparsely sampled fjords of
Southwest Greenland during the late-winter to early-spring
period, when in situ measurements are limited and access
can be restricted by sea ice and harsh weather conditions.
By resolving and preserving the upper few metres of the
water column, the dataset documents shallow meltwater sig-
nals and near-surface stratification processes relevant to local
fjord freshwater dynamics, glacier—ocean interactions, and
seasonal hydrographic evolution.

The combination of high-quality measurements, consis-
tent processing, near-surface data preservation, and open
availability provides a robust resource for studies of fjord
dynamics, freshwater pathways, glacier—ocean interactions,
and Arctic coastal stratification, as well as for the evalua-
tion of ocean models and satellite-derived products. By doc-
umenting both the vertical structure of fjord water masses
and their seasonal transition during the onset of spring, this
dataset provides a valuable reference for future observational
and modeling efforts in a rapidly changing cryosphere—ocean
system.

Earth Syst. Sci. Data, 18, 6321-6343, 2026
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Appendix A: Station coordinates and metadata

Tables Al and A2 list the full metadata for all 73 CTD pro-
files in the dataset: profile index within the combined file,
station identifier, date and time (UTC), geographic coordi-
nates, maximum valid pressure, and sampling frequency.

Table A1. SIMSVAL profile metadata (cruise CC210325, March—
April 2025). Longitude is given as degrees West (° W). MaxP: max-
imum valid sea pressure. Freq: RBR sampling frequency.

# Station  Date/time (UTC) Lat Lon MaxP Freq
D CCN) (°W)  (dbar)
1 Al 24 Mar 2025/11:18  60.6996  46.0829 35.1 16Hz
2 A2 24 Mar 2025/11:34  60.6957  46.0759 33.6 16Hz
3 A3 24 Mar 2025/11:47  60.6885  46.0753 339 16Hz
4 A4 24 Mar 2025/12:00  60.6931  46.0944 29.6 16Hz
5 A5 24 Mar 2025/12:15  60.6954  46.1063 349 16Hz
6 A6 24 Mar 2025/12:28  60.6950  46.1600 39.9 16Hz
7 A7 24 Mar 2025/12:39  60.6930  46.1654 389 16Hz
8 A8 24 Mar 2025/12:59  60.6739  46.1568 454 16Hz
9 Bl 24 Mar 2025/19:56  60.7790  45.6292 439 16Hz
10 B2 24 Mar 2025/20:09  60.7867  45.6346 424 16Hz
11 B3 24 Mar 2025/20:20  60.7965  45.6397 39.4 16Hz
32 Bl_val 24 Mar2025/19:54 60.7790 45.6292 10.6 2Hz
12 Ci1 26 Mar 2025/10:59  60.2947  44.0043 89.6 2Hz
13 C2 26 Mar 2025/11:15  60.2987  44.0069  108.4 2Hz
14 C3 26 Mar 2025/11:26  60.3026  44.0083 94.4 2Hz
15 C4 26 Mar 2025/11:48  60.3469  44.0647 103.4 2Hz
16 C5 26 Mar 2025/11:58  60.3463  44.0788  108.1 2Hz
17 C6 26 Mar 2025/12:08  60.3456  44.0932  101.6 2Hz
18 C7 26 Mar 2025/12:36  60.2651  44.0941 96.9 2Hz
19 C8 26 Mar 2025/12:50  60.2417  44.1315 49.1 2Hz
20 C9 26 Mar 2025/13:01  60.2296  44.1632  143.4 2Hz
21 Cl10 26 Mar 2025/13:12  60.2288  44.1578 1459 2Hz
22 Cl1 26 Mar 2025/13:24  60.2244  44.1451 44.9 2Hz
23 11 4 Apr 2025/10:02 65.9850 52.5233 44.6 16Hz
24 12 4 Apr 2025/10:09 65.9865 52.5307 118.6 16Hz
25 13 4 Apr 2025/10:23 65.9923 52.5372  117.1 16Hz
26 14 4 Apr 2025/10:39 65.9843  52.5905 49.1 16Hz
27 15 4 Apr 2025/10:53 65.9483 52.6444 121.6 16Hz
28 16 4 Apr 2025/11:22 65.9060 52.8161 144.1 16Hz
29 17 4 Apr 2025/11:34 65.9123  52.8226 17.1 16Hz
30 18 4 Apr 2025/11:42 65.9201 52.8258 154 16Hz
31 19 4 Apr 2025/11:55 65.9435  52.7226 60.9 16Hz
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Table A2. FANS profile metadata (cruise CC170425, April 2025).
Longitude in °W. Profiles without GPS are indicated by —.
MaxP: maximum valid sea pressure. Freq: sampling frequency.

# Station  Date (UTC) Lat Lon MaxP  Freq
33 1A_1 18 Apr 14:07  66.9418 53.7111 86 16Hz
34 1A2 18 Apr 14:09  66.9428  53.7285 15.1 16Hz
35 1A_3 18 Apr 14:17  66.9447  53.7443 154 16Hz
36 1A_4 18 Apr 14:25  66.9447  53.7461 70.6 16Hz
37 1A_S 18 Apr 14:40  66.9438  53.7461 65.6 16Hz
38 1B_1 18 Apr 14:57  66.9420  53.7690 539 16Hz
39 1B_2 18 Apr 15:13  66.9418  53.7629 19.1 16Hz
40 1B_3 18 Apr 15:19  66.9575  53.7525 38.4 16Hz
41 2C_1 18 Apr 15:28  66.8892  53.8549 17.1 16Hz
42 2C2 19 Apr 10:43  66.8931 53.6419 1469 16Hz
43 2C_3 19 Apr 11:19  66.8790 53.6877 1456 16Hz
44  3D_1 19 Apr 11:38  69.4342  50.8943 274 16Hz
45 3D_3 20 Apr 13:07  69.4532  51.0014 6.6 16Hz
46 3D_4 21 Apr 10:33  69.4939 51.0517 1469 16Hz
47 3D_5 21 Apr 10:52  69.4329  51.0828 54 16Hz
48 4E_1 21 Apr 10:55 61.1373 454901 147.1 16Hz
49 4E_2 21 Apr 11:17  61.1270  45.4807 499 16Hz
50 4E_3 21 Apr 11:30  61.1271  45.4651 509 16Hz
51 4E_4 21 Apr 17:11  61.1283  45.4427 8.1 16Hz
52 4E_S 25 Apr09:05 61.1291 45.4211 79 16Hz
53 S5F_1 25 Apr09:15  61.0162  46.1303 399 16Hz
54 5F_2 25 Apr 09:31  61.0230 46.1287 145.6 16Hz
55 5F._3 25 Apr 09:48  61.0317 46.1269 146.1 16Hz
56 5F_4 25 Apr 10:04  61.0432  46.1304 239 16Hz
57 5F.5 25 Apr 17:10  61.0041  46.0790 834 16Hz
58 6G_1 25 Apr 17:22  60.7107 46.0123  146.1 16Hz
59 6G_2 25 Apr 17:35  60.7056  46.0087 147.1 16Hz
60 6G_3 25 Apr 17:50  60.7000  46.0045 239 16Hz
61 6G_4 25 Apr 18:14  60.6918  46.0023 146.6 16Hz
62 TH_1 26 Apr09:41  60.2873  44.2383 18.1 16Hz
63 TH_2 26 Apr 09:48  60.2914  44.2293 1459 16Hz
64 TH_3 26 Apr 10:01  60.2945 44.2201 1489 16Hz
65 7TH_4 26 Apr 10:15  60.2968  44.2125 209 16Hz
66 7I_1 27 Apr 15:42  60.2638  44.1739 5.1 16Hz
67 712 27 Apr 15:48  60.2625 44.1916 147.6 16Hz
68 7I_3 27 Apr 15:59  60.2603 442118 1339 16Hz
69 8J_1 27 Apr 16:08  60.1801  43.6296 184 16Hz
70 8J_2 27 Apr 16:31  60.1792  43.6093 11.1  16Hz
71 8J_3 27 Apr 16:37  60.1782  43.6203 146.6 16Hz
72 8l _4 27 Apr 16:48  60.1801  43.6380 52.1 16Hz
73 8I_5 28 Apr 09:52  60.1610  43.6285 99.6 16Hz
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