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Simulated IPYs: International Collaboration in  
Arctic Change Studies Based on Numerical Modeling 
 
Arctic Ocean Model Intercomparison Project (AOMIP) PIs:  
A. Proshutinsky, 
S. Hakkinen, W. Hibler, D. Holland, E. Hunke, W. Maslowski, 
M. Steele, J. Wang, J. Zhang (USA),  
G. Holloway (Canada),  
R. Gerges, M. Karcher,C. Koeberle, F. Kauker, (Germany),  
H. Goosse (Belgium), 
N. Yakovlev (Russia),  
H. Drange (Norway); 
  
and  
 
Arctic Regional Climate Model Intercomparison Project (ARCMIP) PIs: 
J. A. Curry,  J. Cassano (USA), 
A. Lynch (Australia),  
K. Dethloff,A. Rinke, S. Pfeiffer, D. Jacob  (Germany), 
J. H. Christensen (Denmark) 
R. Laprise, E. Girard, J.-P. Blanchet (Canada), 
J.-E. Haugen, M. O. Koltzow (Norway), 
M. Tjernström, M. Zagar, K. Wyser, C. Jones (Sweden) 
 
 
International Polar Years (1882-1883, 1932-1933, 1957-1958, and future 
2007-2008) are sources of vastly increased data from climatically  
crucial regions. The 2007-2008 IPY will have access to observing  
technologies almost undreamed of in 1957-1958. And there is another  
revolution since 1957-1958: computers.  Today we not only pull together  
vast datasets but also integrate in detail equations of motion for  
ocean-ice-atmosphere coupled systems. We want to suggest a strong  
role for emergent numerical modeling conjoined with new 
observing methods as integral to comprehensive IPY 2007-2008 study.   
 
Such a modeling presence interfaces with other elements in the 2007-2008 IPY,  
and draws also on previous IPYs, in several regards. IPYs serve as benchmarks 
of Arctic climate states and, in principal, differences among these 
states reflect Arctic climate change.  Unfortunately, temporal resolution 
of IPYs does not resolve natural climate cycling and much more information 
is needed for robust conclusions. In order to fill temporal and spatial 
informational gaps and answer major questions related to the Arctic 
climate change, we propose employing methods of numerical modeling,  
namely: a set of Arctic models (atmospheric, sea ice, oceanic,  
terrestrial, coupled and uncoupled, regional and global) developed  
by international community. 
 
The model-based internationally coordinated experiments will be used 
at different IPY 2007-2008 developing stages. At the planning stage,  
model results can be used to assist in designing the observational  
network. During IPY, models working in operative regime will diagnose  
and predict atmospheric, oceanic and sea ice conditions assisting  
expedition activities and correcting observational schemes. We 
expect that during IPY 2007-2008, models with data assimilation 
techniques will play the major role in assisting IPY goals. After  
IPY, modeling will be used for Arctic atmosphere, sea ice, ocean  
and terrestrial data reconstruction for the period of existing  
observations, for nearest future predictions, and major questions of  
the Arctic climate change processes will be resolved with better accuracy.  
Arctic environmental data collected during IPYs will be used for model  
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calibration and validation and a reconstruction of forcing parameters. 
 
Through the interface between Arctic modeling and global climate modeling,  
we can better see the interactive interdependencies between 
Arctic processes and global change. Employing of a set of different Arctic  
models and internationally coordinated numerical experiments will guarantee  
highest quality model results and effective solutions for IPY 2007-2008  
coordination and design. 
 
Historically, each IPY has been characterized by exploring new 
directions of Arctic studies and employing new technologies. 
We propose IPY 2007-2008 to have a numerical modeling component 
as one of the major accomplishments of the Arctic studies  
in the modern world. 
 
------------- 
 
Besides a general numerical approach described above,  
the organizers of ARCMIP have provided a brief overview,  
copied below for your attention, with some more details: 
 
 
Arctic feedbacks and atmospheric-oceanic teleconnection  
patterns on seasonal to decadal  time scales.  
 
Polar regions are characterized by strong nonlinear interactions and variability  
on decadal to centennial time scales as a result of internal 
dynamics under the synchronisational influence of external  
forcing due to e. g. solar insolation changes and anthropogenic changes.  
 
To improve the performance of the models in the Arctic a closed  
collaboration between experimental and modeling groups in the IPY is 
suggested to carry out atmospheric measurements in different key  
areas of the Arctic.  
 
Here we focus on the impact on Arctic feedbacks on the circulation  
structures of the tropo-stratosphere in the coupled climate system and 
suggest the following research tasks:  
 
1. Development of regional models of the coupled Arctic climate system, including the  
    climate subsystems atmosphere-ocean-sea-ice- land-permafrost and interactions with  
    terrestrial and marine ecosystems.  
 
2. Process- and feedback understanding of Arctic climate variability and observed variation  
     patterns for improved description of climate processes of the atmospheric system  
     from seasonal to decadal time scales in global climate models.  
 
3. Determination of the impact of polar regions and regional polar feedbacks as key drivers  
     for global climate changes in the atmosphere and reduction of the uncertainties  
     of future global climate change scenarios and the possibility of abrupt unexpected climate  
     surprises. 


