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Rationale

The inflow of warm and saline water of Atlantic origin across the Greenland-Scotland Ridge into the Arctic Mediterranean (Arctic Ocean + Nordic Seas) has a large impact on the climate
and sea-ice in the Arctic. This flow is a main component of the AMOC, which is projected to weaken due to climate change and the knowledge of its variability and possible trend is
therefore of huge importance in predicting Arctic climate change. The inflow has been monitored since the late 1990s with moored instrumentation combined with regular hydrographic
cruises and data from satellite altimetry, but deploying moorings in the heavily fished region close to the Greenland-Scotland Ridge is highly demanding in terms of manpower and
funding. Efforts have therefore been made to optimize the monitoring systems. These efforts have been focused and intensified within the H2020 Blue-Action project.
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The North Icelandic Irminger Current (NIIC) carries Atlantic water through Denmark Strait into the Iceland
Sea. The Atlantic water inflow is highly variable due to mixing with Polar water and wind stress. In addition
to five CTD stations taken 4x per year, the Atlantic water inflow has been monitored at Hornbanki by moored
current meters since 1994, and ADCPs since 2009. The volume flux is determined by integration of the
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Atlantic water crosses the Iceland-Faroe Ridge over most of its width (red arrows on left panel), but east of
the ridge it gets focused into a boundary current, the Faroe Current, which is narrower and more easily
monitored on a section crossing the flow (section N). Since the late 1980s, CTD profiles have been regularly
obtained at 14 standard stations along this section. To establish transport monitoring, ADCP arrays were
deployed on the section from 1997 to 2015, but analysis of the data has shown that satellite altimetry may
provide a better representation of the velocity field on the section than even a dense ADCP array, once the
altimetry has been calibrated by the ADCP data (Hansen et al., 2015; Hansen et al., 2019a). The future
monitoring system will therefore maintain only one ADCP at a long-term deployment site to complement
altimetry for monitoring the velocity field.

To monitor transport of Atlantic inflow, the Atlantic water on the section has to be distinguished from other
water masses of Arctic origin and the 4°C isotherm has been found to represent the deep boundary of the
Atlantic water. This isotherm may be accurately mapped by CTD surveys, but they are demanding in
manpower and ship-time and therefore infrequent. To test a system for continuous isotherm monitoring, two
PIES (Pressure Inverted Echo Sounders) were deployed on the section 2017-2019 in a cooperation between
the Faroe Marine Research Institute and the University of Hamburg. The results from this experiment have
been analyzed within the Blue-Action project and the FARMON projects funded by the Danish government.
They were very successful (Hansen et al., 2019b).

— The optimized monitoring system for this inflow branch will therefore combine satellite altimetry
with observations from one ADCP and three PIES in addition to three annual CTD surveys to track
long-term water mass variations.

The Atlantic waters between the Faroe Islands and the Scottish continental shelf originate from a few
different regions: (1) along the Scottish shelf edge, the European continental slope current transports
Atlantic waters northeastward, (2) water masses from the Rockall Trough and Hatton Rockall Basin flow
across the Wyville Thomson Ridge, and (3) close to the Faroe Islands, Atlantic water from the Faroe Current
(FC) flows southwestward close to the Faroe shelf (SFC), before re-circulating (red arrows on left panel,
adapted from Hansen et al., 2017). Monitoring of temperature and salinity on two hydrographic sections
across the Faroe-Shetland Channel (FSC) dates back to the 1890s, but regular data collection with CTD
profilers was established only in the 1980s. Since 1995, ADCP moorings have collected direct observations
of the strength of the Atlantic circulation in this region. Using a calibration of satellite sea surface height
observations, the Atlantic inflow time series has been generated for the whole altimetry period starting in
1993 (Berx et al., 2013).

Work is still underway to further optimize the monitoring of Atlantic inflow in the Faroe-Shetland Channel. Up
to 6 ship-based surveys, in combination with satellite altimetry will hopefully allow for a time series of heat
and salt transport to accompany the already established volume transport time series. Some Atlantic water
also flows on the Scottish continental shelf, and currently a data collection and numerical modelling effort is
underway to help quantify the contribution of this shallow transport branch, which has previously not been
monitored.

— The optimized monitoring system for this inflow branch will combine satellite altimetry with
ship-based surveys and a small number of moored instruments.
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