
The summer-fall transition - a 
surface energy budget perspective

The objectives
The transitions between melt (summer ) and freeze (winter) 
conditions are poorly understood, yet the length of the melt 
season, and consequently the settings for the following winters 
freeze are partly set by these. Obviously, the summer melt is 
determined by the fact that solar radiation prevails in summer, 
but are the transitions simply determined by the gradual arrival 
or decline of the sun?

Within the scope of ASCOS (the Arctic Summer Cloud Ocean 
Study ), one objective was to capture the fall transition, 
between the late summer melt and the early autumn freeze-up. 
This was essentially successful. Essentially all the components 
of the energy fluxes at the surface was measured during this 
transition, along with surface-based remotes sensing of clouds 
and monitoring of the entire environment. This allows a complete 
survey of the conditions that contributed to this transition
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The “Met Alley”

The name “Met Alley” was adopted after the SHEBA 
experiments “Met City”. The observations here were mostly 

related to atmospheric and oceanic turbulent fluxes.

Oden’s foredeck

The foredeck and lab roof was dedicated to the surface-
based remote sensing. Cloud radars and radiometers were 

deployed here along with radiometers and a lidar celiometer.

Joseph Sedlar, Michael Tjernström and Thorsten Mauritsen
Department of Meteorology, Stockholm University, SE-106 91 Stockholm, Sweden

Ian Brooks and Cathryn Birch – Leeds University, UK

Ola Persson and Matthew Shupe – NOAA/CIRES University of Colorado, USA
Anders Sirevaag – Bjerknes Center and University of Bergen, Norway

Corresponding author: josephs@misu.su.se

Energy fluxes above and 
below the ice

Where, when and how 
The Arctic Summer Cloud Ocean
Study (ASCOS) was a 40-day ex-
pedition, from 1 August to 9 Sep-
tember 2008, deployed on the
Swedish ice-breaker Oden. The
cruise track is shown below.

A main feature of ASCOS was a
three-week ice drift, 13 August to
2 September, 2008. During this,
Oden was moored to a drifting 3 x
6 km large ice floe. Oden served as
a measurement platform, logistics
base for work on the ice and living
quarter for 33 scientists and the
31 person crew and logistics staff.

Measurements were carried out
onboard the ship and on the near-
by ice, deploying both in situ in-
struments and surface-based re-

mote sensing sensors. On the ice
were two instrumented masts for
measurements of profiles of wind
and temperature along with turbu-
lent fluxes, and with sensors for
up- and downwelling surface short-
and longwave radiation and heat
flux into the ice below the snow.

Turbulent flux of heat from the
ocean to the ice was measured
with instruments on an inverted
mast under the ice; transmission
of solar radiation through the ice
was also measured here.

Surface-based remote sensing of
clouds and winds, and profiling of
temperature and humidity from
soundings complimented the obser-
vations on the ice.
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The time series of surface and air temperature suggest five different re-

gimes: #1 & 2 are part of the late summer melt, although different in varia-

bility; #3 is a brief cold period, #4 have temperatures near the freezing 

point of sea water and #5 is the start of the freeze-up.

The energy fluxes at the sur-
face where measured with in
situ instruments at”MetAlley”.
The plots show the probability
(color) as a function of time
for each component. Solid and
dashed lines are the mean and
median. The dots on the
sensib-le and latent heat-flux
plots are from using MAERI
radiative temperatures.

Results

DoY 234-236 (blue) & DoY 237-238 (red) DoY 241-243 (blue) & DoY 244-246 (red)

DoY 231-233 (blue) & DoY 234-236 (red) A closer look (above) reveals that
the radiation fluxes are essen-
tially controlled by clouds, and
that the ”greenhouse effect” do-
minates. A transition in the cloud
forcing is apparent at the end of
period #3. Back trajectories for
two days before and after each
transition implicates the larger
scale atmospheric circulation as
the cause for the distinct periods
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Adding the compo-
nents of the sur-
face energy flux,
the distinct pe-
riods re-emerge.
The first two pe-
riods are dominat-
ed by solar radia-
tion while periods
#3 and 5 are long-
wave driven. #4
appears to be a
transition period.


