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Impact of glacier-derived freshwater discharge on the marine environment of
Svalbard fjord
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Glacial meltwater discharge into the Arctic fjords has increased in recent years, impacting water circulation and
biological productivity. To understand the impact of glacial-derived freshwater (subglacial discharge and submarine
meltwater) discharge on the marine environment, we analyzed hydrographic data in Tempelfjorden, Svalbard, measured
by The University Centre in Svalbard in the summers of 2014-2017. The numerical experiments were performed with a
non-hydrostatic ocean model. The observed subglacial discharge fraction at the subsurface (5-10 m depth) was higher in
2016 and 2017 (> 2%) than in 2014 and 2015, likely due to greater subglacial discharge amount. The numerical
experiments showed that the great amount of subglacial discharge increased the subglacial discharge concentration at
the subsurface in the fjord. In addition, stronger surface stratification in 2016 and 2017 prohibits the upwelling of
subglacial discharge to the fjord surface. The observed submarine meltwater fraction at the subsurface in 2017 was the
highest (~1%) during 2014-2017, also confirmed by the numerical experiments. The highest submarine fraction in 2017
can be attributed to the warm fjord in the subsurface in 2017. The subglacial discharge amount and the fjord water

structure would be important factors controlling the vertical distribution of glacial meltwater.
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Fig. 1. (a) Bottom topography in the model domain.
Red region shows the location of subglacial conduit.
(b) Fjord depth along the subglacial conduit from
north to south. Dark and light gray shows land mask
and glacier mask, respectively.
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Table 1. List of model runs. Run name, initial
stratifications, and values of inflow velocity and flux of
subglacial discharge.

Inflow velocity Flux of subglacial discharge

Runname Initial stratification 4 s 4
(ms™) (m’s )

CTRL Observed in 2017 0.3125 50
ST16 Observed in 2016 0.3125 50
ST15 Observed in 2015 0.3125 50
ST14 Observed in 2014 0.3125 50
Q20 Observed in 2017 0.125 20
Q30 Observed in 2017 0.1875 30
Q40 Observed in 2017 0.25 40
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Fig. 2. The averaged vertical profile of concentration
of simulated subglacial discharge tracer for the entire
region in numerical experiments with (a) the different
initial stratifications and (b) the different discharge

amount after integration for 20 days.
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Fig. 3. Same as Fig. 2 but for submarine meltwater
tracer.
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