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1. Title: Cold Region Study
acronym: CRS
Starting date: under planning
Expected end date: Dec., 2010

2. Overall objectives and scientific agenda and background 

The CRS effort includes multiple observation and science activities within the fields of Meteorology, Hydrology, Glaciology, Remote Sensing, and Database sciences. CEOP has evolved components to integrate observations based on coordination among field science groups, space agencies, and NWP centers in the local, regional and global scales.  Other synergistic elements of CEOP that are also multidisciplinary include: components required to exchange and disseminate observational data and information including data management that encompasses functions such as Quality Assessment/Quality Control, access to data, and archiving of data, data integration and visualization, and information fusion. 

Key Science Targets
Sharing common recognition of the need to advance knowledge of energy and water cycle processes in cold regions and identifying shared targets in terms of observation, data integration and interoperability, four main research objectives are focused by CRS.

(1) Convergence of Observation and Data Integration
Through the CRS activity CliC and CEOP will collaborate in the design and assembly of a diverse and unique dataset that would be used to help define the snapshot of the cryosphere and the polar region hydrological cycle during the IPY period and beyond. The specific targets include an establishment of a reference site/basin network in cryosphere regions and integrated satellite products covering cold regions. 
There are reference sites already active in CEOP and CliC in regions where snow occurs and development of a template for homogenization of the snow data from existing sites has already been undertaken. This scheme will be used to obtain and utilize such data to link the relevant sites and, thereby, to lead to a more complete precipitation record. 
Facilities of selected existing sites will be enhanced to provide comprehensive observation and also new sites will be added that can be classified as “supersites”. Such sites will provide data through the entire IPY period and yield special measurements necessary for the CEOP-IPY work including snowfall, snow depth, permafrost, and isotope data. The effort will aim to exploit data being taken at applicable sites and integrate it by using state of the art convergence and integration tools that have been developed as part of the initial phase of CEOP (see http://www.ceop.net/). 
(2) Long-term Variation of Snow Distribution in the Northern High Latitude Region and Its Impacts on Atmospheric Circulation

These steps will allow the long-term variation of snow distribution in the northern high latitude region to be quantified and its impacts on atmospheric circulation to be better understood.  The focus will be on seasonal and inter-annual variation of land hydrological conditions and the strategy will be to utilize snow and soil moisture products provided by satellite (SSM/I). These data will be subjected to validation with the in-situ data and impact analyses and model analysis intercomparisons will be carried out as well. This work will also lead to land surface model improvement for regional climate studies where this has been difficult in the past including in permafrost areas. 
(3) Water and Energy Budgets (WEBs)
WEBs analyses will take the form of validation and intercomparison studies based on the unique coordination with the reference site operators, satellite science teams and numerical weather prediction (NWP) and modeling centers, which will be providing the required enhanced data products during the selected study time frame. This extensive gathering of in-situ, satellite, and model output data that will be applied to advance progress that will provide not only insights into problems with current model simulations of WEBs but also how WEBs behave on diurnal to seasonal time scales in northern geographical locations. The effort will confront the modelers with new and useful research observations. Several individual model comparisons can be expected to be undertaken, with global, regional, and land surface models (LSM). These individual comparisons will be organized into international intercomparisons involving multiple models being compared over multiple domains. 
The goal of this effort will be to quantify progress toward understanding what components of the water and energy cycles in northern latitudes can be observed, and how well they can be simulated, leading to improved prediction of WEBs at local to global scales. In specific the Intercomparison among the large river basins facing to Arctic Sea, such as the Lena, Ob, Yenisey, and Mackenzie will be undertaken and the impacts of WEB variations in the basins on atmospheric circulation and land processes will be addressed including snow, permafrost, soil moisture, vegetation fluxes and land water. The technical goals will be the improvement of GCM’s coupled with Land Data Assimilation (LDAS) schemes, down-scaling and land atmosphere coupled Data Assimilation Schemes (DAS) with river runoff included.
(4) High Mountain Hydrology Including Glacier runoff.
The high mountain hydrology element of the CEOP-IPY activity will aim to focus on process studies that lead to improved applications of the newly developed tools in water resources management. This will take enhanced collaborative research in reference basins (including glaciers), intercomparison of impacts of climate change on water resources in those areas and cooperative discussions and analyses with the communities working on issues related to semi-arid regions that may be linked with the high mountain regions under study.
3. Major results so far (bullets). Please  include key publications when possible

CRS is now under planning.
4. Status in 2007

CRS is now under planning.

5. Plans for next 2-3 years

(1) Convergence of Observation and Data Integration
Targets:
· Reference site/basin network in cryosphere

· Integrated satellite products in cold region  

Strategy:

· Sophistically integrated in-situ observation (super site) including isotope: 

· Data quality check and archiving system

· Integrated satellite products validated by in-situ data: snow, snowfall, soil moisture, canopy
· Long term, comprehensive, quality observation at different spatial scales:

· Precipitation observation in cold region 

(2) Long-term Variation of Snow Distribution in the Northern High Latitude Region and Its Impacts on Atmospheric Circulation

Targets:
· Seasonal and Inter-annual Variation of Land Hydrological Conditions  

Strategy:

· Snow and soil moisture by the long-term SSM/I: product, validation, impact analysis

· Model Analysis Intercomparison

· Land surface model improvement for regional climate modeling: permafrost

(3) Water and Energy Budgets (WEBs)
Targets:
· Intercomparison among the large river basins facing to Arctic Sea, such as Lena, Obi, Yenisey, and Mackenzie

· Impacts of the WEB variation on the atmospheric circulation 

Strategy:

· Data integration

· Atmosphere-land interaction

· land processes: 
snow, permafrost, soil moisture, vegetation, fluxes, land water

· atmospheric processes:  


· Predictability Improvement of GCMs coupled with LDAS

· Down-scaling and A-L coupled DAS

· River Runoff (Ma, Suzuki, Oliver, Wang, Petra)

(4) High Mountain Hydrology Including Glacier runoff.
Targets:
· From process study to application to water resources management 

Strategy:

· Enhanced collaborative research in reference basins 

· Intercomparison of impacts of climate change on water resources

· Cooperation with “Semi-arid region study”
6. Interactions with other Groups

· CRS is a key collaborative research activity between CliC and CEOP
· Development of potential mechanism to work with RHPs, especially, NEESPI, BALTEX, CPPA, MAHASRI. 
· Collaboration with crosscutting groups, Semi-Arid Studies, High Elevations, Water and Energy Budget Study, Isotopes
· Fully cooperation with data and modeling groups
· CRS activities are implemented under IPY
7. Planned and potential contributions to the GEWEX roadmap

Contribution to GEWEX Road Map
· Produce consistent research quality data sets of the CEOP reference sites in cold regions;

· Understanding and quantify the contributions of water and energy cycle in cold regions;

· Improve predictive capability for key water and energy variables through improved parameterization of land processes in cold regions;
8. Planned interactions with other research, application and user communities

under planning
PAGE  
1

