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Svalbard tidewater glaciers
163 tidewater glaciers 
in Svalbard 

More than 60% of 
Svalbard ice drains via 
tidewater glacier

Total length of calving 
ice−cliffs is 860 km
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Surface energy balance 
model used to compute 

surface temperature and 
melt production.

Surface model coupled to 
multilayer snow model 

simulating vertical 
evolution of density, 

temperature and water 
content, accounting for 
percolation, refreezing, 

storage and water runoff.

Runoff modelling
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Runoff modelling
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Episodic retreat history

Kronebreen front position
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Latest retreat starts 2011

Major retreat (> 500 m) in late summer 2013

Major
retreat

Start of 
retreat

Kronebreen front position
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Given that Svalbard tidewater glaciers are 
retreating…

• What will be the impact on fjord circulation 
when they retreat so much that they 
terminate on dry land? 

• What are the implications of circulation 
changes for fjord ecosystems?



TIGRIF: TIdewater Glacier Retreat Impact 
on Fjord circulation and ecosystems

NFR-funded project, 2015-2018

Norwegian Polar Institute: 
, , A. Sundfjord , K. 

Kovacs, C. Lydersen
Institute of Marine Research:

, P. Budgell, L. Asplin
U. Oslo Dept. of Geoscience:

, J.O. Hagen



TIGRIF: TIdewater Glacier Retreat Impact 
on Fjord circulation and ecosystems

A) Model fjord circulation under present conditions

B) Model fjord circulation for glacier retreat onto 
land.

C) Use ocean model output to drive a physical-
biogeochemical ecosystem model

D) Assess the impact of the resultant changes in 
biomass production to the higher trophic levels 
of the ecosystem
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Helicopter radar
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data not analyzed yet

No tidewater front → 
no plume, reduced circulation

Narrow constricted inner fjord 
geometry → 

fjord ice throughout winter season



TW-ICE: 
Effect on ecosystem
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Station Kb5 June 2006

High sediment load limits PP close to the glacier during summer

KongHau transect 2011



Plume or not plume
Birds and animals



What happens in Kongsfjorden 2016
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