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Kilpisjarvi
Ice Station
2007 — 2009




Lake Paajarvi Ice Station

" Area 13 km? Mean depth 14 m

O Fresh water, Ice thickness 30-80 cm,
Significant portion snow ice,

Quiet water body in winter

2003/12/ 4 1:57pm

Winter Program

Ice and snow thickness
Air — ice heat exchange
Solar radiation transfer

Under-ice boundary layer

Heat flux from water to ice







Motivation

* Northern and mountain lakes in Europe, and
shallow coastal waters in Baltic Sea are ice-
covered up to seven months per year,
normally the ice Is covered by a snow layer.

e The ice (and snow) produce a water body
environment very different from open water
period.

e An advanced treatment of ice has been
necessary In research of freezing lakes and
closed shallow coasts




-Stabilize the lake
temperature field:
the surface water is
at 0°C, and only
weak upward heat
fluxes exist from
bottom and out of
the lake

-Weaken the light
transfer
-Reject/reduce the
momentum transfer
from wind

-Capture impurities
from lake water and
lake bottom and
atmospheric fallout




What is ’ice on lake’?

o Three principal layers

- Show

- superimposed ice (snow-ice)

- congelation ice

 Liquid water pockets inside
- Internal melting

- flooding

- advection

—> habitats for biota

Lammi Ice Station
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Solar radiation in ice: deployed

18 Mar 2003

2002/12 Lammi Station PAR: surface
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2002/12 Lammi Station PAR: 60 cm in ice
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measurements (dashed) and model results(solid)
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Lake Ice and society:
climate warming impact

o Lake ecology Is affected (+/- ?)

e Traffic on-ice: shorter season, more risks
(change may be faster than learning)

» Recreation possibilities decrease: sport,
fishing, Ice-water bathing

 Local weather changes (<warmer surfaces)

e Open areas may persist > moisture fluxes,
frazil ice



If the climate changes, not only the length of ice season and
the thickness of ice, but the quality of physics, ecology and
practical life will be different.




