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Regional Hydroclimate Projects (RHP) input template for CEOP implementation strategy 2007 to 2012 preparation
1. RHP identification

Title, acronym: Northern Eurasia Earth Science Partnership Initiative (NEESPI)
Starting date: 2005
Expected end date: 2015 (with option of prolongation)
URL:  http://neespi.org
Chair(s) and term dates:  Chief Scientists: Hank H. Shugart  (USA), Alexander S. Isaev (Russia), and Vadim I. Lalko (Ukraine);   NEESPI Project Scientist: Pavel Groisman (USA); Acting Chair of the NEESPI Science Advisory Panel: Christiane C. Schmullius (Germany).
Leaders of the NEESPI Focus Research Centers: for Atmospheric Aerosol and Air Pollution - Irina Sokolik (USA), for Land Cover Studies - Christiane C. Schmullius (Germany), for Land Use Studies – Dennis Ojima (USA), for Cold Land Processes Studies - Vladimir Romanovsky (USA), for Dry Land Processes Studies - Jiyuan Liu (China), for Biogeochemical Cycles Studies – Martin Heimann (Germany), for Water System Studies - Charles Vörösmarty (USA), for Regional Studies in Siberia – Evgeny A. Vaganov (Russia), for regional studies in Eastern Europe - Csaba Mátyás, Hungary.
Representative(s) to CEOP:  Pavel Groisman, NEESPI Project Scientist.
2. Overall RHP status in 2007

Explain the current situation of the RHP in terms of history, present and planned organisational and management structure, key participating organisations and total number of participating organisations, present and expected future funding situation, expected future time line. (Typical length half a page). 

The Northern Eurasia Earth Science Partnership Initiative (NEESPI) mission is to identify the critical science questions and establish an international program of coordinated research on the state and dynamics of terrestrial ecosystems in northern Eurasia and their interactions with the Earth's climate system to enhance scientific knowledge and develop predictive capabilities to support informed decision-making and practical applications. . It focuses on issues in Northern Eurasia that are relevant to both regional and global scientific and decision-making. The Initiative has partial central funding (e.g., special calls/programs by NASA and The Russian Academy of Sciences and investments into the Initiative infrastructure from national and international agencies).  However, more than half of the NEESPI projects are individually funded to address specific science question/problem that corroborates with the NEESPI Science Plan.  
For the history of NEESPI since its inception please see the NEESPI web site (http://neespi.org). Currently, about 400 scientists from about 200 institutions of 30 countries are involved in the NEESPI scientific projects (the latest count is 108 projects).  A large group of proposed projects is still under review and/or in the process of recognition by NEESPI. Expected NEESPI future funding situation depends upon the overall quality of the scientific results delivered by the Science Team and the strength of the proposals that the Team researchers will put forward.
During the past 18 months, the NEESPI program has been endorsed by several Earth System Science Partnership Program (ESSP) Programs and Projects (IGBP through iLEAPS, WCRP through GEWEX and CliC, and ESSP through GCP, GWSP, and GLP). Thereafter, the NEESPI program has requested from ESSP the status of an ESSP Integrated Regional Study in the northern part of Eurasia. 
3. Overall RHP objectives and contribution to GEWEX and CEOP objectives
Summarize the overall RHP objectives or key science questions and discriminate between those contributing to GEWEX and CEOP objectives and those beyond. Explain how the RHP objectives are expected to contribute to GEWEX and CEOP objectives. (Up to one page) 

NEESPI’s goal is to develop a comprehensive understanding of the Northern Eurasian terrestrial ecosystem dynamics, biogeochemical cycles, surface energy and water cycles, and human activities and how they interact with and alter the biosphere, atmosphere, and hydrosphere of the Earth. The anticipated outcome from this program is the ability to measure, monitor, and model the processes that will provide accurate future projections of climatic and environmental changes in this region, which is essential because these changes and potential changes are believed to have a substantial potential to impact the global Earth system and the human society.  On the regional (and to some extent on the global) scales this goal corroborates well with the GEWEX mission “Development and application of planetary Earth science, observations and models to the problems of climate and water resources”. 
Northern Eurasia is undergoing rapid and significant changes associated with warming climate and with socio-economic changes during the entire 20th century. Climatic changes over this largest land mass in the northern extratropics (and ~ 20% of the global land mass) interact and affect the rate of the Global Change through atmospheric circulation and (which is a unique feature of the region) through strong biogeophysical and biogeochemical feedbacks.  These feedbacks arise from changes in surface energy, water, and carbon budgets of the continent. How this carbon-rich, cold region component of the Earth system functions as a regional entity and interacts with and feeds back to the greater global system is to a large extent unknown. Thus, the capability to predict future changes that may be expected to occur within this region and the consequences of those changes with any acceptable accuracy are currently uncertain and hampers projections of the Global Change rates which are among the WCRP (as well as GEWEX and CEOP) major objectives.

Introduction of the biosphere and socioeconomic changes into the framework of Global Change is among the most challenging problems for society as well as for the Earth Science community. Advances towards answering these problems lie beyond (so far) the GEWEX and CEOP objectives.  However, in the Northern Eurasian domain we have both challenges:  

· strong hydrology-biosphere feedbacks that may (and do) affect the sign of changes in surface energy budget and/or net ecosystem exchange and

· socioeconomic changes that several times during the past century dramatically affected land use and water management practices causing changes that far exceeded (in some cases) climate variability and affected the societal well-being and environmental health.

Therefore, we hope that NEESPI studies will bridge the gap between WCRP (e.g., GEWEX and CEOP) goals and goals that are put forward in IGBP and other ESSP Programs and Projects.  Studies of climatic and environmental changes in Northern Eurasia became an important contribution to reduction of uncertainties in our understanding of the Global Change far beyond the NEESPI domain. 
While the NEESPI Science Plan is balanced, quick growth and non-proportionate funding caused

different paces of development of different NEESPI components. To mitigate this disproportionality in

implementation, the NEESPI Leadership (a) structured the Initiative by Topical and Regional Focus

Research Centers; (b) moved the NEESPI data support to Permanent Science Data and Services Centers, and (c) promotes clustering (integration) among the NEESPI Projects into virtual Mega-Projects and/or inception of interdisciplinary internally-integrated hydroclimate projects.  It is anticipated that these steps will: (a) secure the continuity of the research within the cluster (or FRC) when individual projects (usually 3 year-long) expire; (b) allow the data preservation; and (c) will gradually balance advances in different research directions.  Currently, the Initiative is organized around Topical and Regional Focus Research Centers with concentrations on Water System, Atmospheric Aerosols, Cold Land Processes, Dry Land Processes, Land Cover, Land Use, and Biogeochemical Cycles Studies.  
4. Major RHP results so far   (only if applicable)
Highlight major overall RHP results so far and how these results contribute to GEWEX objectives. If a new RHP is a direct follow-up project of another project (as e.g. with CPPA and GAPP), major results of the forerunner project may be mentioned. Include some key publications and references to special RHP journal issues, if available. (half a page excluding references)

4.1.   All (except a few) NEESPI projects have been recently started and, while the NEESPI researchers have published a lot during the past two years
, we would rather credit this achievement to the high quality level of the researchers joined in the Initiative than to the Initiative itself.  Saying this, we want to highlight the ongoing NEESPI efforts 
(a) to create a new permafrost observing network throughout  Northern Eurasia [efforts of the Russian Academy of Sciences (Institutes of Earth Cryosphere and Melnikov Permafrost Institute)  and The University of Alaska-Fairbanks (with support of NSF)], 
(b) to establish a new  baseline Polar Observatory in Tiksi, Yakutia on the Arctic coast, which is a joint endeavour of two U.S. Agencies (NSF, NOAA), and the Russian Roshydromet,

(c) to cover Northern Eurasia with a network of flux towers, the largest of which, 300 m height was officially inaugurated in June 2007 in Zotino, Krasnoyarsk Kray, with support of European and Japanese Agencies and Institutions (an outstanding contribution of the Max Planck Institute for Biogeochemistry, Germany and National Institute of Environmental Studies, Japan should be mentioned  here separately), 

(d) to develop of an integrated system of ground-, air- and space-based observations of biomass burning in Northern Eurasia (with support of NASA and CAS), 
(e) to develop a new generation of land cover dynamics maps that will serve as an input for regional environmental change modeling (with support of ESA and NASA),
(f) to expand modern hydrological modeling tools (Land Surface Schemes) to Northern Eurasia in particular, those that can use as input modern remote sensing products, contain biospheric blocks, and communicate information to regional climate models. Here, major players within NEESPI are: University of Washington, Princeton University, Georgia Institute of Technology, and University of New Hampshire, (with support of NASA and NSF) and Beijing Normal University (China).
4.2. Several successful proposals to the International Polar Year were submitted by the NEESPI scientists.  One the most closely related to NEESPI objectives is activity #138, “Cold Land Processes in the Northern Hemisphere continents and their Coastal Zone: Regional and Global Climate and Societal-Ecosystem Linkages and Interactions” (PIs: Vladimir Kotlyakov and Pavel Groisman). More than 30 funded projects under the umbrella of this proposal are currently active in the United States, Japan, EU, Canada, and Russia (some of them do not cover the NEESPI domain). Three other relative to NEESPI IPY activities are: # 139 “Greening of the Arctic: Circumpolar Biomass” (PI, Donald Walker and Howard Epstein), #140 “Hydrological Impact of Arctic Aerosols” (PIs Judith Curry and Irina Sokolik), and #104 “The Arctic Hydrological Cycle Monitoring, Modelling and Assessment Program” (PIs, Charles Vörösmarty and Árni Snorrason).
4.3. The NEESPI Science Advisory Panel is seriously concerned with the problem of integration across the diversity of the NEESPI projects and tasked the Leaders of NEESPI FRCs to address this issue. A special Workshop (August 2007, Aspen, Colorado) will be hosted by the Aspen Global Change Institute tentatively named “Integration of Northern Eurasia Regional Changes into the Global Earth System Models”.  Among the objectives of the Workshop are (a) strategic planning of collaboration between the Global Earth Modeling Community and the NEESPI region researchers and (b) a preparation of the summarizing manuscript on the state of the art of the modeling efforts in the region.  

5. Potential interaction with and contribution to other CEOP elements

List and describe ongoing, planned and/or potential interactions with or contributions to 

5.1 other RHPs organized within CEOP

Regarding the partial regional overlap, a close cooperation with BALTEX, MAHASRI and MAIRS is desirable.  To facilitate this cooperation we invite leadership of these Projects to NEESPI events, advertise the MAIRS and BALTEX events at the NEESPI web site encouraging the NEESPI scientists to attend them, plan back-to-back Science Conferences [e.g., two conferences in September 2007 in Lanzhou (MAIRS) and Urumqi (NEESPI)], and are in the process of establishment of a special Regional NEESPI Focus Research Center for studies in Northern Europe (one of the objectives of which will be a closer collaboration with BALTEX). 

5.2 CEOP regional foci

NEESPI researchers are very active in International Polar Year activities contributing to (and/in some cases) leading several IPY recognized Projects (see item 4.2).  Within NEESPI, national and international NEESPI coordinators and FRC leaders will promote the Initiative and its links with GEWEX and WCRP within their science and implementation plans and in their public relations materials.

5.3 CEOP cross-cutting studies
· During the past decade (i.e., well before the NEESPI and CEOP inceptions), NEESPI researchers have been very active is studying the extremes changes over the northern extratropics including the NEESPI domain.  EXTREMES is also a new cross-cutting GEWEX topic. Thus, the GEWEX/CEOP researchers involved in this topic and the NEESPI researchers have a lot to share among themselves.
· Integration of modelling studies across the spatial scales is among the critical issues of the NEESPI Studies.  Several regional workshops devoted to the problem (among others) were convened in 2006 (Princeton, New Jersey, USA, Leicester, UK and Fairbanks, Alaska, USA).   A special workshop dedicated to such efforts (achievements, planning, coordination, and implementation) will be convened in August 2007 in Aspen, Colorado, USA.  These efforts and corresponding research will corroborate with up- and downscaling CEOP efforts. 
· Education component of NEESPI.  In the next three years, 3 to 4 Summer Schools for young scientists are planned each year.  This activity is a part of a wider effort of the NEESPI Community to use the International Polar Year to its full extent for promotion of research in the high latitudes (including Northern Eurasia) and educating the new generation of young scientists for Arctic research. To secure this level of international training of young scientists, a cooperative proposal to the U.S. National Science Foundation has been submitted by the International Arctic Research Center (IARC, Fairbanks, Alaska), Georgia Institute of Technology (GaTech, Atlanta, Georgia), and the University Corp. for Atmospheric Research (Boulder, Colorado).  Meanwhile, in 2007, at least four Summer Schools will be held in Russia, China, and the U.S. (funding for these schools have been already secured from various national and international sources).   
5.4 CEOP model initiatives

· A large group of currently funded NEESPI research projects is dedicated to hydrological and regional modelling.  Furthermore, the Initiative is currently searching for a bridge between these studies with the Global Earth Modeling Community.  If the CEOP initiative will assist in this bridging, the mutual benefits will be substantial.  
5.5 CEOP data management

· NEESPI and CEOP share an objective of better understanding of underlying energy and water cycle processes to enhance our ability to describe the Earth Climate System and predict its changes with a particular focus to preserve the legacy of these studies. Therefore, a new development within the NEESPI domain such as (a) modernization of the hydrometeorological networks; (b) new permafrost, energy and carbon flux observing networks; and (c) release of updated in situ data and remote sensing products for the region addresses the legacy focus of CEOP.  Fusion of efforts between NEESPI and CEOP is anticipated.  
· The NEESPI researchers provided to the CEOP management the list of sites within the NEESPI domain where intense observations are being conducted and/or are planned in the near future.  For some of these sites where data collection is automated and are transferred to central data points of collection (e.g., permafrost monitoring sites and flux towers), the data are (will be) readily available and are managed in these points.  For the data from other sites, joint proposals should be written to make their data available.  
· It is not a secret that currently available “global GEWEX precipitation data sets” are of low quality in high latitudes for several reasons.  A special contribution of the NEESPI researchers to GEWEX will be new high quality bias-corrected in situ precipitation data sets that are being constructed for Northern Eurasia (e.g., NCDC 2005, TD-9813) as well as for North America using unique techniques of bias-correction developed by Russian climatologists (Bogdanova et al. 2002a,b, 2007).  These data sets, and linked to them research, will provide an anchor for calibration and quality control of the water budget studies in the high latitudes.
5.6 other GEWEX or WCRP groups or projects 
The NEESPI Science Plan has elements that address concerns of WCRP, IGBP, IHDP, and DIVERSITAS Programs.  Following this Plan, the NEESPI researchers were able to secure funding of numerous projects that include hydroclimate, cryosphere, biogeochemistry, land cover and land use change, biodiversity, and human dimension components. About 40% of these projects have integrative character and another 20% have a potential to be used in an integrative manner across the research topics.  This matter, and (as we believe) the universal comprehensive nature of the NEESPI Science Plan resulted  in the NEESPI program endorsements by several Earth System Science Partnership Program (ESSP) Programs and Projects (IGBP through iLEAPS, WCRP through GEWEX and CliC, and ESSP through GCP, GWSP, and GLP). 
6. Contributions to the GEWEX roadmap 2007 – 2012
List expected RHP contributions to the GEWEX roadmap. 

6.1. GEWEX Objective 1: Produce consistent research quality data sets (complete with error descriptions) of the Earth's energy budget and water cycle and their variability and trends on interannual to decadal time scales, for use in climate system analysis and model development and validation.

To create an integrated observational knowledge data base for environmental studies in Northern Eurasia that includes validated remote sensing products is among the major planned deliverables of NEESPI.  Several currently funded NEESPI projects (with support of national and international Agencies) are devoted to this objective.  These activities will continue for the duration of the Initiative.
6.2. GEWEX Objective 2: Enhance the understanding of how energy and water cycle processes function and quantify their contribution to climate feedbacks

This Objective is the core of the NEESPI Science Plan (although in the Plan it includes also biogeochemical cycles processes and human activity that are vitally important for most of Northern Eurasia). Opposite to North America, Europe, and several other parts of the Globe, the NEESPI domain still lacking many essential tools (e.g., well developed RCMs, hydrological models, and regional reanalyses) that are a prerequisite for answering the major NEESPI science questions.  This justifies an urgent need for modern models’ development within the Initiative that will include critical physical, biogeochemical, and even social processes (some of which are unique for the region and/or have a potential for global feedbacks).  Processes of permafrost thawing and linked to it biogeophysical and  biogeochemical feedbacks (land cover changes and methane and CO2 release into the atmosphere), energy and water cycles change associated with land cover and land use change and other human activities in the region are closely intertwined.  With the NEESPI launch, these processes are being assessed within modern LSMs and RCMs.  It is expected that these models will provide their estimates of regional “global” feedbacks outside the NEESPI domain serving as an input (e.g., in the form of better parameterizations of terrestrial biosphere processes) to GCMs.  More than 10 integrative NEESPI projects are currently clustered to address this problem.  Throughout the entire life of the Initiative, efforts will continue to build (a) a suite of process-oriented models for each major terrestrial process in all its interactions (including those with the society) and (b) a suite of regional models that seamlessly incorporate all regionally specific feedbacks associated with terrestrial processes in Northern Eurasia.  The latter are expected to contribute to Global Earth modeling (as component of global models).

6.3. GEWEX Objective 3: Determine the geographical and seasonal characteristics of the predictability of key water and energy cycle variables over land areas and through collaborations with the wider WCRP community and determine the predictability of energy and water cycles on a global basis.

This Objective will be addressed as an important application with the help of models mentioned in 6.2.
6.4. GEWEX Objective 4: Develop better seasonal predictions of water and energy cycle variability through improved parameterizations encapsulating hydrometeorological processes and feedbacks for atmospheric circulation models.

At the current moment, NEESPI does not have funded activity devoted to this Objective.
6.5. GEWEX Objective 5: Undertake joint activities with operational hydro-meteorological services and hydrological research programmes to demonstrate the value of new GEWEX prediction capabilities, data sets and tools for assessing the consequences of climate predictions and global change.  
Some of these joint activities (e.g., forest fire monitoring) are already in operational mode.  Currently, NWP models used in the region by national weather services (e.g., in the Russian Hydrometeorological Centre) do not have an interactive land surface scheme. To enhance hydrometeorological forecasts, using modern land surface schemes and modern remote sensing products are projected for the future and will require closer collaboration with national hydrometeorological services and corresponding funding.  Regional climate and state of environment prediction capabilities will be substantially enhanced after the Initiative activities mentioned in 6.2 will be fully implemented. 
6.6. GEWEX Objective 6: Contribution to IPY.  To understand the significance of high Latitude processes for the measurement, modeling and understanding of the global energy and water cycle.  
Fortunately, NEESPI has a major IPY component with USA and Russian funding and addresses IPY issues (cf., item 4.2).   The latest development, four additional large scale IPY projects, selected for funding by NASA will allow us (1) to advance in understanding of the terrestrial water cycle in the boreal forest and tundra zones of Northern Eurasia as well as in mountainous heads of its major rivers, (2) to assess the climate - land cover feedback at the forest- tundra transition zone, and (3) to launch an IPY field and modeling study of the effects of aerosols at high latitudes.  The last two activities are planned to be circumpolar.  
7. Stakeholder and user interaction

In light of the revised WCRP and GEWEX paradigms, identify actual or potential users and/or stakeholders for the RHP research and describe concrete implementation examples, if any. (maximum half a page)

National and International Bodies (e.g., IPCC) involved in strategic planning that account for Global Environmental Change, Agriculture, Forestry, and Water Management Agencies  will be users of the NEESPI research.  Several applications such as drought, flood, fire weather, and dust storm monitoring will be in demand by the corresponding National Agencies of the countries within and beyond the NEESPI domain.  Improvement of weather and hydrological forecasts resulting from the NEESPI research is broadly anticipated by national Hydrometeorological Services.  
8. Comments on and the present draft RHP criteria

8.1 If any, explain and justify preferred changes to the present draft RHP criteria. 

8.2 Indicate your views on how the performance of RHPs shall be updated (or evaluated) against the RHP criteria (e.g. method, time interval etc) 
Without control over funding sources, it is difficult to justify the RHP performance evaluation.  Agencies that actually pay the bills might be very happy with the results while the RHP criteria will remain unenforceable.  
�  During the past two years, more than 200 publications in refereed journals were published or are in press, including 8 monographs (cf.,  � HYPERLINK "http://neespi.org/science/NEESPI_publications.pdf%29." �http://neespi.org/science/NEESPI_publications.pdf).�





