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OBSERVATIONS

SIMULATIONS

Main site: Ny Ålesund

Plan for simulations:

Radiation, sensible and latent heat fluxes and ground heat flux have
been measured independently with one-hour resolution for a whole
year at a high-arctic permafrost site near Ny Ålesund, Svalbard
(Westermann et al. 2009). By closing the surface energy balance (SEB)
these measurements make it possible to assess model performance and
shortcomings in a new way. In addition, pictures of the site can be used
to evaluate the models snow cover.

The observations will be used to assess the ability of the polar version of
the Weather Research and Forecasting model (Polar WRF) to simulate
the SEB components and snow conditions properly.
Figure 5: Simulation domain
for WRF simulations, with
resolutions of 9 km, 3 km
and 1 km.

Figure 1: Schematic diagram of
the contributions of the surface
energy budget for the snow-melt
period. The area of the arrows is
proportional to the relative
importance in the energy
budget. Arrows pointing away
from the surface indicate
positive fluxes. The flux values
are given in Wm−2. From
Westermann et al. 2009.

Figure 2: Sensible (red), latent
(blue) and ground heat fluxes
(green) for the summer period
from 1 July to 31 August 2008
(left axis). The soil water content
at a depth of 0.1m at the shown
below (right axis). From
Westermann et al. 2009.
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The WRF output will also be used to force finer scale models, and their
results will be compared. Possible improved parameterizations will be
tested in Polar WRF, especially the inclusion of snow probability density
functions to better account for the sub-grid variations in snow cover
during the melting period (fig. 3)

19. June

Figure 3: Pictures of measurement area summer 2012. The village of Ny Ålesund can be
seen to the upper right. The width of the area shown is approximately 3km.

Subsite: Austfonna
Two automatic weather stations (AWS) at Austfonna ice will be used for
further model validation. Temperature, relative humidity, wind, and
four radiation components are measured continuously since 2004, in
addition to annual mapping of the snow distribution on the ice cap.
Figure 4:
Overview map showing
Austfonna in the NE of
Svalbard (inlet) with AWS-1
and AWS-2 that represent
locations of two automatic
weather stations and lines
indicating annual field survey
routes. From Østby et al. 2012.

Figure 6: Schematic view of planned downscaling procedure and model comparison in the
CRYOMET project, divided into different research topics (RTs).
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