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Wo_main-objectives
6 aim to assess the circulation patterns in glacial bays. Field study will be performed
in two glacial bays in Brepolen (inner part of Hornsund) and inner Kongsfjorden basin in the
peak of summer melt season (late July). The work will consist of fjord hydrography (CTD
measurements in fine scale, close to the glacier with the use of remotely controlled
swimmers, sedimentation (sediment traps deployed near and in the distance from the main
glacial plume) and light regime measurements (in situ light transmission vertical profiling
and satellite imagery analyses). Archival data collected over last years by Polish
hydrographers near the glacial fronts in Kongsfjorden and Hornund are going to be included
into the analyses. Modeling approach will permit to provide scenarios about hydrographic
conseqguences of glacial retreat in particular bays (to answer the question what are the
conditions - depth, meltwater intensity etc., needed to produce an upwelling and estuarine
circulation in the glacial bay). Second objective is the assessment of glacial bays occurrence
on Svalbard, with special reference to their possible state (retreating glaciers, grounded
glaciers, surging glaciers) that will allow the spatial analyze and hydrological scenarios
creation (which bays are likely to be the sites of upwelling, which bays are soon becoming a
mudflats etc). Data on glaciers mass balance and freshwater outflow will be incorporated
into the analyses, as well as the aerial and satellite imagery analyze (cooperation with WP3).
The existing literature on the Svalbard tidewater glaciers (e.g Hagen et al 1993, Blaszczyk et
al 2009) will be reviewed supplied with new data. Participants are A. Beszczyriska-Moller,
Waldemar Walczowski, Stawomir Sagan, Marek Zajgczkowski, IOPAS PhD student and Jack
Kohler from NP
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Tasks

e T 2.1 Establishing the data base of tidal glacier bays hydrography in selected sites
e T 2.2 Assessment of the glacial bays role for coastal waters formation

e T 2.3. Assessment of the euphotic layer thickness in analysed areas

e T 2.4. Assessment of flow intensity and dynamics of turbid water in glacial bays

e T 2.5.Establishing the data base of tidal glacier bays on Svalbard based on the
archival NP data
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Deliverables

D_2.1 Collection of archival data on physical environment in tidal glacier bays —
M24

D_2.2 Collection of new data from the dedicated field work — M24

D_2.3 Publication about the importance of glaciers as a areas of coastal waters

modification (dense water formation, freshwater outflow, suspensions export) -
M34
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Milestones

M_ 2.1 Archival material completed — M12
M_ 2.2 Field work data delivered to data base — M24
M_ 2.3 Presentation of the results at the scientific conference — M34

M_ 2.4 Processed data available from the web page — M34

Interdependence with other work packages (up to 1000 characters)

This work package will provide data for other work packages, and help in biological data
interpretation. It will also feed the GIS work package with the spatial data.
Person*months 62
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Fieldwork 2015
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A wall of glacier

Bubbles, sediment outflow?
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2016

® Planned process oriented observations close to glaciers fronts —
multibeam echosounder, ADCP




Specifications

Configuration

Standard sensors 2x Shear Probe, 1x Microtemperature [FPO7), 2x Accelerometer, 1x Pressure, 1x Tilt sensor

Optional sensors Conductivity-temperature combo sensor, Fluorometer-turbidity combo sensor, Micro-conductivrty
sensor, Additional Micro-temperature [FPO/7]

Uprising profiling kit Floatation, ballasting, and weight release hardware for uprising measurements.

General Specifications

Model Designations VIVIP-250HR [Internal Data Recording]
VIMIP-250-HT [Realtime data transmission]

Depth Range 0 -500 m [1000 optional)
Weight in air / water 10kg / 4.1 kg
Length housing / overall 13m/1.7m i
Sampling rate 012 Hz / B4 Hz fast channel/slow channels TP -.
Data Acquisition Internal recording [Reaktime transmission, optional] ~ 7 VMP-250 with uprising configuration
Sensor Specifications S

Range Accuracy Resolution [standard*)
Velocity Shear Probe 0-10s" 5% 1072 51 0.1 -100Hz
Micro-Temperature FPO7 -2 -35°:C 0.01 =C 10°=C 0-25Hz
Pressure 50 / 100 bar 013 FS 5 x 10 bar 0- 5Hz
Accelerometer +1g 2% 3x107¢g 01 -100Hz
Micro-Conductivity SBE7 0-70mS/ cm 0005 mS/cm 00017 mS/cm 0 - 100 Hz

i 2 — S L S : 5

CT sensor TE::::::;::: -35—5 e ’ Dg_nrqdﬂcﬂm ’ D[?;Dr:dﬂcnm O-16Fe
FT sensor Fluorescence 0 - 400 ppb 1% of FS 0.0% ppb 0 - 100 Hz

Turbidity 0 - 1000 FTU 1.3 FTU or 236 of Maasurad Valug 0.03 FTU
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Fig. 5. Model of forced convective flow in proglacial fjord.
Subglacial discharge, Qsg, carrying heat, Hg, drives convec-
tion, drawing deep saline water ((QQs, H,) towards terminus
where the two components mix and turbulently rise along the
tee face. The ascending waters melt 1ce along the face ((Qy,.
H., ). which adds to convection. The turbulent plume reaches
the water surface then flows away from the terminus in over-
Sflow plume ( Q. Hy,). Dashed lines show possible seasonal
geometries of submarine face for conditions of (1) little or no
subglacial discharge and melting, and (2) significant sub-
marine melting ( see text for discussion ).

Submarine melting at the terminus of a temperate tidewater glacier, LeConte Glacier, Alaska, U.S.A.
Roman J. MOTYKA,1, 3 Lewis HUNTER,2* Keith A. ECHELMEYER,1 Cathy CONNOR3
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