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1) TITLES:

 Arctic Ocean Structure during the Period of the International Polar Year

2) LEADER AND PARTNERS

PI        - Gleb Panteleev, IARC, USA

Co-PI  - Sergey Kirillov, AARII, Russia    

Partners- 
Takashi Kikuchi, JAMSTEC, Japan

Parker Zhang, Arctic-CHINARE, China
Göran Björk,   University of Gothenburg, Sweden
Eddy Carmack, IOS, Canada
and others to be sought.
3) OBJECTIVES:

The purpose of this project is to acquire available data from the Arctic Ocean during the IPY period, process the data, and assemble them into an integrated database.  A number of datasets from the United States and Russia have been obtained, and all data from those two countries are hypothetically available.  Datasets held by scientists from Japan, China, Sweden,  Canada, Germany, and other countries, covering temperature, salinity, velocity, and satellite sea surface height anomaly (SSH), will be sought. 
Subtask 1: Compile complete metadata for each available dataset, convert them to a common format if necessary, and post the metadata on the internet.
Subtask 2: Acquire the original observational data in their final quality-controlled form, convert to a common format if necessary, and post the original observational data on the internet to make them available to the international scientific community. 

To demonstrate the value of the integrated dataset, a few initial products will be produced.

Subtask 3:  The integrated database will be used to produce mean temperature and salinity fields for the summer and winter periods, using statistical and interpolation methods.
 

Subtask 4: The integrated database will be used to calculate characteristics and produce fields or patterns of the upper layer (thickness, fresh water content, heat content, and others), halocline (thickness, local temperature minimum and maximum, and others), Atlantic water (upper boundary, thickness, heat content, temperature maximum, and its depth), Pacific water (thickness, depth, temperature maximum, and others), and bottom water (mean temperature and salinity). The integrated database will be accompanied by the anomalies related to the mean climatic patterns of these characteristics.
Subtask 5: The integrated metadata base will include search, filtering, and extracting software tools. It will also include the packages for downloading the temperature/salinity gridded 3D fields needed for numerical modeling and/or four dimensional data assimilation studies. 

4) THE NEEDS 
The number of oceanographic observations in the Arctic Ocean has increased dramatically during the last decade and especially during the International Polar Year (IPY). The observations comprise conventional water temperature and salinity data and a large number of high-quality velocity time series taken from moorings, mooring-based and ship-based ADCPs, ice tethered profilers (ITP), surface drifters, and satellite SSH and SST data.  Most of these datasets have been analyzed separately in a number of publications. For example, Woodgate et al. (2010) and Abrahamsen et al. (2009) clarified different aspects of the dynamics of the Arctic Ocean.
Currently, however, there is a strong need for analysis and synthesis of all observations in the Arctic Ocean obtained during IPY. Several future projects were proposed during ASOF and AOMIP meetings at Woods Hole Oceanographic Institution, October 18–22. These included several international projects to reconstruct circulation in the Arctic Ocean during IPY. The development of one international database that includes the major portion of the data collected during the IPY will allow researchers to: 
1. Simplify the process of assembling the data collected in the Arctic Ocean by different countries, conducting initial preprocessing of the data, and ensuring quality control. 

2. Minimize divergence in the datasets utilized for incoming analysis conducted by different scientist and, thus, make these analyses easy for comparison. 
3. Decrease uncertainty in the analysis and prediction of climate changes in the Arctic Ocean. 
5) SHORT DESCRIPTION OF THE PROPOSED WORK:
Development of the IPY database will include several steps. 

1) Assemble the information concerning the field observations in the Arctic Ocean during the IPY (2007–2010). Analyze the existing hydrophysical database and development of the optimal format for the IPY metadata.

2) Assemble in situ observations from the open data sources: national and university databases. Conduct preliminary analysis and quality control of the in situ observations.
3) Assemble references for in situ observations from the secured data sources.

4) Download the data and references into the Geophysical Network web server http://climate.iarc.uaf.edu/geonetwork. The server is currently under development at the International Arctic Research Center, UAF. The Geophysical Network web server interface supports eight languages including English, Russian, French, German, Japanese, Portuguese, and Dutch.  It was specifically developed to create and support all kinds of information related to the Arctic Ocean: datasets, applications, audio/video, and interactive resources. The server provides the possibility for extended search and downloading of any kind of information located on local and remote web servers. 

5)  Assemble and preprocess the satellite observations of the sea surface temperature and sea surface height anomaly. Conduct spatial interpolation of the SSH anomaly and calculation of the absolute SSH for the regions with available mean ocean dynamical topography (MDOT): Barents, Kara, East Siberian, and Chukchi seas.

6) The integrated database will be used to produce an atlas of the hydrophysical conditions in the Arctic Ocean during IPY. The atlas will include
· mean temperature and salinity fields for the summer and winter periods obtained though conventional statistical and interpolation methods;
· assessment of basic integral characteristics and analysis of the fields or patterns of the upper layer (thickness, fresh water content, heat content, and others), halocline (thickness, local temperature minimum and maximum, and others), Atlantic water (upper boundary, thickness, heat content, and temperature maximum and its depth), Pacific waters (thickness, depth, temperature maximum, and others), and bottom water (mean temperature and salinity);
· methods to calculate anomalies of different patterns for the IPY period using historical hydrographic data;

· methods to estimate seasonal cycles of temperature and salinity using North Pole drifting station and ITP observations.

7) 
Develop software for the efficient search, filtering, extracting, and interpolation of the in situ (temperature/salinity) and satellite observations (SST and SSH) in the Arctic Ocean.   
6) FUNDING 
The U.S. NOAA will commit funds to this project if other countries are prepared to join in the work.
7) TIMELINE: September 1, 2011–August 31, 2014
8) EXPECTED OUTCOME PRODUCT

The project will result in the development of an oceanographic IPY metadata base that will include the major portion of the in situ and satellite observations in the Arctic Ocean. The database will be available to the international scientific community. Efficient search, filtering, extracting, and interpolation software will be an essential part of the database. The metadata base will include the information and references for non-open data sources, which can be requested by potential users themselves.   
Conventional analysis of the compiled database will result in the development of an Arctic Ocean 2007–2010 hydrological atlas, which will include the maps of spatial distributions of temperature, salinity, and related oceanographic parameters as well as the patterns of these characteristics along the key transects.

