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Abstract. Around most of Antarctica, the Circumpolar Deep Water (CDW) shows a warming trend. At the same time, the

thermocline is shoaling, thereby increasing the potential for CDW to enter the shallow continental shelves and ultimately

increase basal melt in the ice shelf cavities that line the coast. Similar trends, on the order of 0.05 ◦C and 30 m per decade,

have been observed in the Warm Deep Water (WDW), the slightly cooled CDW derivative found at depth in the Weddell Sea.

Here we report on a sudden, local increase in the temperature maximum of the WDW above the continental slope north of the5

Filchner Trough (74◦S, 25-40◦W,), a region identified as a hotspot for both Antarctic bottom water formation (AABW) and

potential changes in the flow of WDW towards the large Filchner-Ronne Ice Shelf.

New Conductivity-Temperature-Depth profiles, obtained in summer 2021, and recent (2017-2021) mooring records show

that the temperature of the warm water core increased by about 0.1◦C over the upper part of the slope (700 - 2750 m depth)

compared with historical (1973-2018) measurements. The temperature increase occured relatively suddenly in late 2019 and10

was accompanied by an unprecedented (in observations) freshening of the overlying Winter Water. The AABW descending

down the continental slope from Filchner Trough is sourced by dense Ice Shelf Water and consists to a large degree (60%)

of entrained WDW. The observed temperature increase can hence be expected to imprint directly on deep water properties,

increasing the temperature of newly produced bottom water (by up to 0.06◦C) and reducing its density.

1 Introduction15

The Antarctic ice sheet stores a large amount of freshwater with the potential to significantly increase the global sea level.

The continent is fringed by floating ice shelves, buttressing and slowing down the ice streams into the surrounding ocean.

However, in recent decades the ice shelves have been losing mass at an accelerated rate (Paolo et al., 2015). The largest ice

shelf melt rates are found in the Amundsen Sea, where the continental shelf and the ice shelf cavities are flooded by warm

Circumpolar Deep Water (CDW). The southward oceanic heat fluxes are further amplified by the continuing warming of the20
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Southern Ocean (Schmidtko et al., 2014) and are likely to result in meltwater that can change the oceanic density structure.

For example, the freshening observed throughout the last decades in the Ross Sea that may ultimately affect the dense water

formation and thus impact the global ocean circulation is likely a consequence of increasing Amundsen Sea meltwater input

upstream (Jacobs et al., 2022). The Filchner-Ronne Ice Shelf (FRIS) is the earth’s largest ice shelf by volume and presently

experiences comparatively moderate basal melt rates (Rignot et al., 2013). While the Weddell Sea, in concert with the global25

ocean, also shows multi-decadal warming and freshening (Strass et al., 2020), FRIS is protected from the oceanic heat by

the vast cold southern Weddell Sea continental shelf. This shelf is an important sea ice formation region, which results in the

production of High Salinity Shelf Water (HSSW), a near-freezing dense water mass, that enters the cavity of the Ronne Ice

Shelf. The HSSW then interacts with the base of the ice shelf at several hundred meters depth, where the local freezing point

is a few tenths of a degree lower than at the surface. This leads to ice shelf melt and transformation of the HSSW into slightly30

fresher and colder Ice Shelf Water (ISW). ISW then exits across the front of the Filchner Ice Shelf into the Filchner Trough

(FT), and thus completes an anti-cyclonic circulation. Both HSSW and ISW are exported down the continental slope and form

the precursors of Antarctic Bottom Water (AABW, Foldvik et al., 2004), which is an important part of the global ocean circu-

lation. Furthermore, these cold and dense waters dominate the water masses on the continental shelf and block any large-scale

presence of Warm Deep Water (WDW , 0 < T < 0.9+circC, Gammelsrød et al., 1994) on the continental shelf. WDW is the35

slightly colder Weddell Sea equivalent of Circumpolar Deep Water and occupies the subsurface Weddell Sea basin north of the

continental slope. The WDW lies below a layer of Winter Water (WW), with temperatures at or close to the surface freezing

point. The WDW-WW interface, which represents the thermo- and pycnocline, deepens towards the continental shelf break,

where it forms the Antarctic Slope Front and the associated Antarctic Slope Current, which flows westward along the shelf

break. Seasonal changes in wind forcing and stratification (Hattermann, 2018) cause the thermocline to deepen during winter40

and relax during summer, leading to a seasonal inflow of WDW, or its modified form (mWDW), on the continental shelf east

of the FT (Årthun et al., 2012; Ryan et al., 2017) that may reach the Filchner ice front (Darelius et al., 2016). MWDW also

enters the continental shelf in a trough further west (Nicholls et al., 2008), where it, strongly modified (T =�1.4C), reaches

the Ronne Ice Shelf cavity (Foldvik et al., 1980; Janout et al., 2021; Davis et al., 2022). On the large scale, however, dense and

cold waters dominate the southern Weddell Sea shelf, although numerical modeling experiments project changing conditions45

toward the end of this century (Hellmer et al., 2012). In these projections, strongly enhanced mWDW inflow over the eastern

continental shelf drastically increases basal melt rates underneath FRIS. Regional modeling efforts, however, suggest that the

system is relatively resistant to changes in wind forcing and thermocline depth (Daae et al., 2019), while FRIS melt rates

respond linearly to changes in the salinity changes of the Antarctic Slope Current (Bull et al., 2021).
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Here we present new observations: Conductivity-Temperature-Depth (CTD) profiles collected during the COSMUS expedi-

tion on RV Polarstern in February-March 2021 and oceanographic records from moorings recovered during the same cruise.

The data show a sudden, local warming of the WDW above the upper part of the continental slope in the FT region towards the

end of 2019 and an apparent freshening. Given the importance of the region for the AABW production (Foldvik et al., 2004),

the possibility for more than an order of magnitude increase in melt rates (Hellmer et al., 2012), and for a "regime shift" in the55
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