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Arctic system Reanalysis (ASR) Introduction and Motivation

Large climate changes over the recent decades has 
occurred in the Arctic region, more than anywhere else on 
Earth. The  warming has been more than twice as large as 
the global average. There have been changes in the extent 
and thickness of the sea-ice as well as changes in the 
permafrost and vegetation which, in turn, is affecting the life 
and nature in the Arctic Region. 

I order to understand the underlying processes, the feedback 
mechanisms and sensitivity, 

Results and future work
The data from ASCOS are used in order to evaluate ASR performance for the central Arctic. The data is independent of ASR, hence not 
assimilated into the reanalysis and has therefore an advantage when evaluating the descriptions in the ASR. Time series of different 
meteorological observations and radiation fluxes are shown below. The first five figures the from the weather stations onboard Oden and the 
last four are from the station located on the sea ice. The upward radiation flux from ASR is calculated using the Stefan-Boltzmann law, where 
the emissivity was set the constant in the ASR. Nevertheless, net longwave radiation can be seen in the lower right corner.

The downward solar radiation is higher in the ASCOS data. More clouds or optically thicker clouds in the ASR can be an explanation why there 
is a difference in the radiation balance between the Arctic System Reanalysis and the ASCOS data, but this need further investigations.

a reanalysis can be used as a valuable tool. It may also say 
something about impacts of these changes. 

In this project, a reanalysis is evaluated using data from a 
field trip to the Arctic Ocean in summer 2008. The Arctic 
Summer Cloud Ocean Study (ASCOS) was a scientific ice-
breaker borne mission to the Arctic Ocean during summer 
2008. The expedition focused on fundamental processes 
involved in the formation and lifetime  of low clouds in the 
Arctic.

Arctic Summer Cloud Ocean Study (ASCOS)

Contact information

ASCOS is a part of a Swedish commitment to the 
International Polar Year (IPY) and was deployed onboard the 
Oden, from August 1 to September 9, 2008. The main 
activity was a three week ice drift, with Oden moored to an 
ice floe and drifting with it near 87N 15W (see figure below).

Low status clouds, drizzle and fog dominate the summer in 
the Arctic. The boundary layer is affected by mixing 
processes and melting of snow and ice on the surface. The 
clouds act as a warming blanket for the surface, but if the 
micro physical properties of the clouds change, the clouds 
may reflect more solar radiation, which could alter the effect 
of the boundary layer.

In order to understand these processes there have been 
several studies of the mixing and structure of the atmosphere 
in the Arctic with the field data from the ASCOS campaign. 

The data that is used in this study was collected both during 
the transits to and from Longyearbyen on Svalbard and 
during a three-week ice drift with the Oden moored to the ice 
floe. Intensive measurements were taken on the ice and on 
board the ice breaker.

For the whole period regular weather observations and 6-
hourly radiosoundings were made. Also included were 
detailed cloud observations from a radar.

When drifting with the ice, also surface radiation, surface and 
ice temperature as well as turbulent fluxes were measured 
using two masts. Wind profiles were made from the 
soundings and SODAR observations together with a profiler 
on board the icebreaker.

The Arctic System Reanalysis is an attempt to produce a 
dynamically consistent  three-dimensional dataset describing the 
time evolution of the Arctic climate system by assimilating all 
available data  into a numerical model. 

The model provides gridded fields of temperature, radiation and 
wind and can serve as a driver for ice-ocean, land surface and 
other models. It is a state-of-the-art tool assessing Arctic climate 
variability and monitoring of Arctic change. The ASR is a US 
project developed in collaboration between four different 
institutions. The ASR lead institution is the Polar Meteorology 
Group (PMG) of Byrd Polar Research Center (BPRC) at The 
Ohio State University in USA. 

The ASR is based on the Polar WRF (Weather Research and 
Forecasting model modified for use in Polar Regions) and has a 
inner and outer domain with different resolutions. In this project 
the inner domain with the low resolution system of 30 km is used. 
New data is provided every three hours.

Using the ASCOS data it is possible to evaluate summer data 
from ASR. The data is interpolated in time and space into 
corresponding points of the ASCOS measurements. A linear and 
nearest interpolation have been done and some preliminary 
results are presented here.

The Arctic and clouds
The cryosphere is a very important component of the global 
climate system and we need to know more about how it interacts 
with the atmosphere and ocean, to be able to better produce 
further climate scenarios. Especially the interactions that occur in 
the boundary layer between the ice surface and the troposphere 
is interesting since it effects the formation of clouds and can alter 
the global energy budget.

Clouds can both reflect incoming solar radiation back to space 
and re-radiate infrared energy back towards the earth’s surface, 
thereby moderating the temperature of the lower atmosphere. In 
the global climate system, low clouds have a net cooling effect, 
because of their high albedos. But, in Polar Regions, with a high 
surface albedo, low clouds seem to have a net warming effect. 
The attenuation solar radiation is outweighed by the increase of 
longwave radiation to the surface, due to the clouds. 
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