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Rernark: the ice core drilled for the installation is stored at the AWI with 
id. no. R9107302 
6 Pt-1 00 sensors without rnounting 
Measuring heights relative to upper ice surface: +0.00, +0.09, +0.18, 
+0.26, +0.34, +0.42 rn (= Snow surface at 15 March) 

3.3.3. Preliminary results of surface-layer flux measurements (M. 
Claussen) 
During the period of Monday 15th till Thursday 18th of March, rnany 
instrurnents worked properly allowing a prelirninary, nevertheless 
comprehensive diagnosis of surface-layer rnornenturn and energy fluxes. 
The rnost prominant feature found in the data is the dominant influence of 
atrnospheric radiation On the surface-layer dynamics. Two distinct cases have 
been identified in which clouds appeared or disappeared leading to a sudden 
increase or decrease in atrnospheric radiation of sorne 60 wlrn2. As a 
consequence the skin ternperature of snow increased or decreased by up to 4 
K, respectively. This change in skin ternperature in turn triggered a change in 
sensible heat flux. For cloudless sky, the surface layer was generally stably 
stratified with a downward heat flux of approxirnately -1 0 ~ l m 2 .  When clouds 
appeared, stratification changed sign, and the heat flux was directed upward 
with rnaxirna of roughly 25 ~ / r n 2 .  (The fast ternperature sensors generally 
yield srnaller arnplitudes of heat fluxes than the ultra sonic sensors.) This 
change in stratification is also recognized in variations of mornenturn flux. 
Furtherrnore, the sudden increase or decrease of skin ternperature gave rise 
to a ternperature wave into the snow. The influence of atrnospheric radiation 
on surface-layer rnornenturn and energy fluxes is Seen in all turbulence 
sensors at all heights. 
Estirnates indicate that, due to the winterly conditions experienced during the 
drift phase of RV POLARSTERN , the sensible heat flux over Open water 
should have reached 1000 w/rn2 and the latent heat flux, 250 w/rn2 
approxirnately. Often, strong sea smoke was observed at larger distances frorn 
the experirnent site (and on Thursday, March 18 also in its vicinity). 
Unfortunately, during the period of intensive rneasurernents, the leads were 
frozen. Hence no internal boundary layers of ternperature or hurnidity could be 
identified in the data. Moreover, when leads opened (during Thursday, March 
18) the wind came across the 3 km wide ice floe. 
The ice floe was covered with pressure ridges varying in height and spatial 
density. The western rirn of the ice floe was heavily rafted with ridges up to 3-4 
rn high, while the central part of the ice floe was rather flat with few, small 
ridges. Roughness lengths have been cornputed frorn the uppermost and 
lowest ultrasonic anernorneter at the 15-rn rnast, rnounted at 15.7 rn and 3.7 rn, 
respectively. First results (see Figure 3.8) indicate that roughness lengths vary 
with wind direction being strengest or srnallest when the wind was directed 
frorn the West rirn (between 270 and 330') or the central part of the ice floe 
(between 330 and 30Â°) respectively. Estirnates of roughness lengths agree in 
their rnagnitude with data reported in literature for rough, rafted ice and flat 
snow fields. Rather srnall values of roughness lengths are cornputed frorn the 
upperrnost sensor for directions between 350 and 30' during the 16th of 
March. It turns out that snowfall was reported for these wind directions which 
would lend support to the theory of drag reduction over surfaces with sand or 
snow drift. The data frorn the lowest sensor for the Same period are to be taken 



WIND DIRECTION 
Figure 3.8: Roughness length as function of wind direction computed from the uppermost 
(15.7 m) and lowest (3.7 m) ultrasonic Sensor at the 15-m mast. Roughness lengths are 
averaged for each 1 O0 interval (e.g. for the interval between 260 and 270Â° and so on). 



42 
with care because this Sensor could not elirninate data failures due to drifting 
snow flakes. 
Altimeter data from the laser rnounted to the helicopter have no yet been 
exarnined. A first look at the recordings revealed, however, quite often an 
echo failure, presumably due to rnalfunctions of the laser at low ternperatures. 

3.4. S u r f a c e  b u o y  n e t w o r k  (H .  H o e b e r I M l H )  

To support the central ice station, a network of automatic rneteorological 
buoys was established in the ice surrounding POLARSTERN 's position. 
These buoys rneasure surface atrnospheric pressure, air and ice temperatu re, 
and the wind vector, and report their data using the satellite-based Argos 
system. The system supplies the stations' positions ernploying a Doppler 
frequency shift method using the satellite transrnission link. 
The purpose of the network was rnainly to irnprove the rneteorological surface 
network in this otherwise data sparse region. To this end, the data were sent - 
via the Argos systern - to the Global Telecornrnunications System of the WMO 
and, thus, were included in the daily analyses of the weather services. They 
will be Part of the rnesoscale analyses of the Norwegian Weather Service 
using the HIRLAM rnodel, which will be rnade available for further 
investigations, in particular, of divergence/convergence in the atrnospheric 
flow field of the boundary layer in the area. In addition, they will be used for an 
analysis of ice kinematics and their relation to the atmospheric forcing. 

Table 3.2: Drifting surface buoy network during Arktis '93 

Stat. I n s t .  Deployment RecoveryiLoss 
ID Time Posit ion T ime  Position 

Table 3.2 provides the details of the deployrnent and the perforrnance of the 
network; Figure 3.9 shows the network On March 12, when six stations 
(including the central ice camp which is not plotted) were first available, and 
on March 21, when station 3330 was lost. During the deployment of station 
3334 in the north, the helicopter experienced engine trouble due to the 
extrernely low ternperature, which rnade it advisable to refrain from further 
long distance flights. The scheduled network could, thus, not be established; 
only one rnore buoy at the central ice station was deployed, in addition. 
We observe that large horizontal differences of ice drift speed exist in the area 
of the carnpaign. While stations 3330 and 3331 were well within the East 
Greenland Current (EGC) setting south-wards at a speed of 0.5 to 0.8 mls, the 
rest of the stations rernained in the north-eastern branch of the ice strearn 
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