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Introduction

The Global Energy and Water cycle EXperiment (GEWEX) has been conducting research on global and regional water and energy budgets since 1990, and has made substantial progress in (1) the development of global data products that rely on satellite data, (2) the development of data assimilation systems and process understanding used to enhance models and increase fidelity in simulating critical Earth System processes, (3) the validation of prediction models and assimilation systems, and (4) diagnostic studies aimed at closing regional water budgets and related applications.  Regional studies of water and energy budgets and their contribution to global budgets are coordinated through the Coordinated Energy and water cycle Observations Project (CEOP).  GEWEX activities related to global data sets are led by the GEWEX Radiation Panel while those related to model validation and process understanding are led primarily by the Global Modeling and Prediction Panel, which puts its emphasis on cloud, land surface, and boundary layer processes. An overview of GEWEX research activities is available in Soroosh et al. (2005). 

In 2002, GEWEX moved from Phase I (1990–2002) of its project strategy, which emphasized the development of analysis tools, to Phase II (2003–2013), emphasizing the application of these tools in the development of a better understanding and predictive capability for energy and water cycle processes and budgets. The specific goals of Phase II are: 

1. Produce consistent research-quality data sets complete with error descriptions of the Earth's energy budget and water cycle as well as its variability and trends on interannual to decadal time scales, for use in climate system analysis, and model development and evaluation.
2. Enhance the understanding of and quantify how energy and water cycle processes contribute to climate feedbacks. 
3. Improve the predictive capability for key water and energy cycle variables and feedbacks through improved parameterizations to better represent hydrometeorological processes, and determine the geographical and seasonal characteristics of their predictability over land areas. 
4. Undertake joint activities with operational hydrometeorological services, related Earth System Science Partnership (ESSP) projects such as the Global Water System Project (GWSP), and hydrological research programs to demonstrate the value of GEWEX research, data sets, and tools used to assess the consequences of climate predictions and global change for water resources. 

The Northern Eurasian Earth Science Partnership Initiative (NEESPI) is a large environmental program focused on northern Asia and Europe in a large geographical expanse that stretches as far south as northern China and the Ukraine.  It involves a number of disciplines and seeks to address the following questions:
· How is the global Earth system changing?

· What are the primary causes of change in the Earth system?

· How does the Earth system respond to natural and human-induced changes?

· What are the consequences of changes in the Earth system for human civilization?

· How well can we predict future changes to the Earth system?

Initially NEESPI was launched as a collaborative project between the Russian Academy of Sciences and the United States (NASA).  It has now broadened to include partners and funding support from many countries.

During the past decade, GEWEX has nurtured the development of 10 Continental Scale Experiments (CSEs) under the GEWEX Hydrometeorology Panel (GHP) (Lawford et al., 2004). During 2005 and 2006, NEESPI and GEWEX interacted extensively to explore the possibility that NEESPI could become a CSE. In developing its proposal for GEWEX, NEESPI assessed a number of its activities to see how they could be adjusted to better satisfy GEWEX criteria, including free and open data exchange, regional modeling, the involvement of a Numerical Weather Prediction (NWP) center, and the operation of a data centre, among others. In 2007, the GEWEX Scientific Steering Group (SSG) accepted NEESPI as a GEWEX CSE, or Regional Hydroclimate Project (RHP) as these experiments have become known. The SSG made this decision because of the scientific contributions that NEESPI was expected to make and NEESPI’s progress in meeting the CSE/RHP approval criteria. In addition, GHP and the Coordinated Enhanced Observation Period merged in 2007 to form the Coordinated Enhanced Energy and Water Cycle Observations Project (CEOP). Since NEESPI became a part of GEWEX, its progress has been monitored by both CEOP and the International GEWEX Project Office (IGPO).

In order to guide its activities, GEWEX adopted a roadmap for the project’s progress between now and 2013. This roadmap is a living document that can be found at www.gewex.org. It outlines what GEWEX would like to achieve during the next six years and sets timelines for its activities. Under Objective 4, for example, GEWEX looks to RHPs (including NEESPI) to provide leadership in the study of issues such as land use change and the application of climate information for water resource management and regional water budgets. Due to its strategic location and large area, NEESPI is ideally situated to address issues related to global environmental change at high latitudes.  

NEESPI has succeeded in stimulating a great deal of environmental research in northern Eurasia and has developed programmatic affiliations with a large number of relevant environmental research projects. It is also the focal point for many scientists and projects that have an interest in carrying out research in the northern Eurasia area. Furthermore, NEESPI has been formally recognized by a number of global environmental programs, including GEWEX, GWSP, the Climate and the Cryosphere (CliC) project, and the International Geosphere Biosphere Program (IGBP) and its affiliates (i.e., the International Land-Ecosystem-Atmosphere Processes Study (iLEAPS) and the Global Land Project (GLP). NEESPI coordinates the research activities of scientists from this large area, including the U.S.A., Russia, Europe, China, Japan, and former Soviet Union countries such as Kazakhstan. In terms of scientific impact, the rate of new applications for remote sensing data over northern Eurasia has increased since the inception of NEESPI.
However, NEESPI still has the potential to grow as an international program. If this initiative wishes to strengthen its lasting impact, and to develop into a sustainable program by contributing in a substantive way to the global change programs that have endorsed it, NEESPI will need to become more integrated and focused on certain strategic areas of scientific interest. Integration would be enhanced by periodic reviews and the development of thematic syntheses of NEESPI research results. Another issue that deserves further attention involves the development of an enhanced NEESPI data system—one with an extensive metadata information component and common-interest high-use data sets on one central computer—as well as specialized and investigator-specific data sets available on individual investigator computer systems that are accessible from the central system. This would allow NEESPI data access from a single portal access point and will enable NEESPI to take better advantage of new Group on Earth Observations (GEO) technologies.  

Because NEESPI has been operating for more than four years, it has produced enough research results to benefit by taking steps toward better integration and the promotion of its results. It is recognized that some integrating mechanisms have been included in NEESPI plans and have enjoyed partial implementation. For example, the plan has identified critical themes, such as aerosols, water and permafrost, which are functioning successfully, although in some cases with less coordination activity than hoped. NEESPI also represents a specific geographical area that provides a place-based focus for NEESPI research and thereby promotes regional integration. At the program coordination level, however, there are opportunities for NEESPI to develop an integrated field project and an improved synthesis of the state of knowledge regarding the region’s overall impact on global climate and regional ecosystem services. A field project would of course require considerable advance planning, as well as the prioritization of processes most important to and meriting the investment of NEESPI’s limited resources.  Data systems are also an effective way to enhance integration.  NEESPI has a number of modeling activities that could serve as a focus for NEESPI research but it is unclear how these activities would be integrated into a larger modeling framework. Possibly increased collaboration with the Analysis, Integration and Modeling of the Earth System (AIMES) project, the Earth System modeling effort within IGBP, would help in this area.

What GEWEX Expects from NEESPI
GEWEX was pleased to adopt NEESPI as an RHP because it filled a large void in the geographical coverage of current RHPs. There is no other region of the world where terrestrial processes influence the atmosphere over such a large spatial expanse. While one area in Eurasia had been previously addressed by the GEWEX Asian Monsoon Experiment (GAME)-Siberia, no single project had considered the overall regional energy and water budgets for this vast area.  This expectation could be effectively addressed by regional modeling projects for the NEESPI domain. 
GEWEX contributes heavily to two major World Climate Research Programme (WCRP) crosscuts (specifically, the monsoon regions of the world and Extremes) that could benefit from more NEESPI contributions. It is clear that although Northern Eurasian processes influence the northern extension of monsoons in the summer months, the region itself is not known for being dominated by monsoonal circulations. Extremes, however, are common in the NEESPI area because the region is very sensitive to climate warming, and it is expected that the frequency and significance of extremes will increase as the climate changes. NEEPSI can offer a platform to monitor change, since the frequency of extremes as well as the processes that may be responsible for their trends will probably become quite evident in its study area. The GEWEX approach to Extremes has in the past involved examining each phase of an extreme event including the processes responsible for its beginning, intensity, continuation, and termination. NEESPI could use this approach in addressing major extreme events in the Northern Eurasian region.  

NEESPI is expected to put substantial effort into achieving its commitments for the GEWEX roadmap, including the following goals (Groisman, 2007):

1. To have in place by 2010:

· a suite of tested land surface and regional climatic models that will account for the peculiarities of the energy and water cycles in Northern Eurasia

· major components of the data support system for these models, including near-real time dataflow

· the first version of the biospheric blocks needed for these models

2. To complete all funded International Polar Year (IPY) activities in the region

3. To organize during the 2008–2010 period up to 20 summer schools and/or special courses for the training of Earth Science K–12 teachers and a new generation of NEESPI-domain Earth Science researchers. 

Certain aspects of these goals are unique to NEESPI while others are shared with other RHPs. It is anticipated that NEESPI will work closely with other RHPs in the CEOP framework to make these plans a reality. Furthermore, the CEOP data system, which provides effective data support for many of the RHPs, provides an excellent platform for NEESPI data integration activities.

It also should be noted that it is less than two years until 2010 at the time of this writing. The promised NEESPI contributions related to models will require a focused effort to consolidate the relevant NEESPI contributions to IPY and other interim goals into an overall modeling framework. 
What GEWEX Can Offer NEESPI
GEWEX maintains strong links with a number of other international programs and projects and is continually looking for opportunities to interact with these programs through the expertise and deliverables within each GEWEX project. For example, GEWEX interacts with the Climate Variability and Predictability Project (CLIVAR) on issues related to monsoons, extremes and climate prediction; with CliC on cold region processes; with GEO on observational systems; with iLEAPS on land-atmosphere processes; with GWSP on water management issues; with the United Nations Educational, Scientific, and Cultural Organization (UNESCO) on semi-arid land processes and with many national programs. Through NEESPI contributions, GEWEX could strengthen these links and expand the scientific impact and influence of NEESPI science and scientists.  In addition to promoting linkages between NEESPI and different elements of these programs, GEWEX could also facilitate the collaboration of NEESPI with other RHPs such as the Baltic Sea Experiment (BALTEX) and the Monsoon Asian Hydro-Atmospheric Science Research and prediction Initiative (MAHASRI), and would strongly encourage NEESPI to help develop the central data services of CEOP. In the past, the IGPO has supported many of the administrative and coordination functions within NEESPI: it could continue to provide some of these functions to the extent that resources are available for special services.

Summary
NEESPI has made excellent progress in many areas during this past year. The number of projects it coordinates continues to grow and new results are being published. However, it is hard to gain a full appreciation for the extent to which these numerous activities contribute to answering fundamental climate questions without more integration and synthesis.  In addition, NEESPI would benefit from a stronger focus between the overall goals of NEESPI and the environmental programs that have supported it.
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