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	Annex 3

	Program of activities for 2008-2009


	№
	Project/theme
	Responsible institutions
	Form of cooperation
	Expected results

	
	
	Russia
	US
	
	

	1.  Numerical weather prediction and observational data assimilation



	1.1
	Adaptive observations.
	HMC of Russia, САО 
	NWS/NCEP/EMC 
	Exchange of information.

Participation in international observational campaigns.
	Adaptive observations from modernized Roshydromet network. Increased number of radiosonde observations over Russia during IPY/T-PARC (THORPEX) field experiment.



	1.2
	Data assimilation



	1.2.1
	Assimilation of satellite data (ATOVS, GPS, etc.).


	HMC of Russia
	NESDIS/STAR/SMCD
	Exchange of information in the area of satellite data assimilation methodologies and technologies:

· decoding

· quality control

· bias correction

· forward model

· tangent linear model

· adjoin model 
· specification of error covariances. 
	Improved assimilation of satellite data, including assimilation of new satellite data types 



	1.2.2
	Complete
	
	
	
	

	1.2.3
	Ensemble Kalman filtering.
	HMC of Russia
	NWS/NCEP/EMC
	Exchange of information.
	Extended understanding of the problem. Methodological preparations for ensemble assimilation.



	1.3
	Improved weather prediction and modeling techniques 



	1.3.1
	Complete
	
	
	
	

	1.3.2
	Limited-area high-resolution modeling and forecasting.


	HMC of Russia
	NWS/NCEP/EMC
	Exchange of information. Explore areas of potential collaboration. Software transfer (WRF), consultations on specialties of realization and interpretation of the results of meso-scaled modeling.  
Missions of experts.


	Improved limited-area weather modeling with the special resolution of few kilometers using the WRF technologies.

	1.3.3
	Development of advanced model post-processing.


	HMC of Russia
	NWS/NCEP/EMC
	Exchange of information. 

Explore areas of potential collaboration. Study and realization of post-processing software (WRF).  Consultations on specialties of «unified post-processing» realization on the WRF basis.

Missions of experts.


	Development of the basis for universal system of the modeling results (calculations for integrated diagnostic characteristics of atmosphere, weather elements, and areas of dangerous phenomena for hydrological purposes) on the basis of WRF «unified post-processing». Extension of the list of output products from forecasting models.

	1.4


	Development of methods of ensemble forecasting for 1-14 days, including: 

· Initial perturbations techniques

· Model-related perturbations techniques

· New products

· Multi-center ensembles.
	HMC of Russia


	NWS/NCEP/EMC
	Exchange of information.

Exchange of ensemble forecasts (upon availability of technical possibilities).


	Improved techniques for ensemble forecasting taking into account NCEP experience for 1-14 days. System for testing and visualization of the ensemble forecasting results for users. 


	1.5
	Development of methods of dynamical seasonal and inter-annual (SI) forecasting
	HMC of Russia
	NWS/NCEP/EMC
	Explore areas of potential collaboration. 

exchange of current and historical long-range forecasts;

Exchange of information on assessments of predictability and verifications 

for joint forecast products and their

comparison with forecasts of individual models
	Information on assessments of predictability and verifications for 

joint forecast products and their comparison with forecasts of individual 

models

Development of dataware at the North Eurasia Climate Centre producing 

forecasts for the period up to a season for the territory of Russia and the 

neighborhood countries.

	1.6
	Improving telecommunication capacity for the  exchange of operational and research information including the cooperation under GLORIAD network
	MRMC
	NWS/CIO
	Organization of the telecommunication channel. Adjustment of technical parameters, data volume. Coordination of matters of migration  of WDCs to WIS

	Exchange of significant volume of additional information in real-time. Migration to WIS.

	2.  Operational hydrology



	2.1
	Development of methods and technologies of flash-flood forecasting, including use of satellite, radar and in-situ data.
	HMC of Russia
	NWS/OHD
	Exchange of information. Joint study. Missions of experts.

Establishment of the Joint Roshydromet-NOAA team of hydrological experts and meteorologists to develop approach for flash-flood forecasting. 


	Development of model for flash-flood formation and forecasting technology on the rivers of the Northern Caucasus.



	2.2
	Forecasting of ice phenomena including ice jams, in particular

· Research of spatial-temporal conformities of violent ice phenomena on rivers, improving its theoretical models and forecasting methods, hydrological basis of regulatorary technologies and methods of ice control

· The application of the Russian long-term methods of ice cover terms formation and terms of ice cover break up for the rivers of the US 

· Application of the Russian ice jam forecasting techniques to US rivers.


	SHI, HMC of Russia
	NWS/APRFC
	Joint study. Exchange of information. Missions of experts.
	Improving forecasts of violent ice phenomena; optimization of violent ice phenomena observation network, warning systems and defending measures in order to reduce human and economic losses caused by these phenomena.

	2.3
	Development of methods and technologies for long-term (lead time - more then 1 month) background forecasts of spring flood maximum water level and its occurrence date.
	HMC of Russia
	NWS/APRFC
	Exchange of experience. Joint study. Missions of experts.


	Development of method and technology of background forecasting of spring flood maximum water level and its occurrence date on the Northern tributary of the Volga river and also on the rivers of the US (upon agreement with US experts).



	3.  Space hydrometeorology

	3.1
	Complete
	
	
	
	

	3.2
	Hydrometeorological security through space and in-situ observations 
	RSC “Planeta”, HMC of Russia, RIAgM
	NESDIS/STAR/SMCD
	Exchange of information. Joint study. Missions of experts.
	Development of the dangerous hydro meteorological phenomena diagnosis methods using the distant satellite observations data. 

	3.3
	Use, application, and validation of NOAA and Russian satellite-derived precipitation and snow-water equivalent (using as a case study the Ussuri River basin).
	RSC “Planeta”, HMC of Russia
	NESDIS/STAR/CoRP
	Set up group of experts on operational hydrology, atmosphere physics, and satellite hydrometeorology to perform works on satellite information validation. Joint study and exchange of technologies. Mutual missions of experts.
	Results of satellite-derived precipitation and snow-water equivalent validation (case study Ussuri River basin). Development and improvement of quantitative data on satellite-derived precipitation and snow-water equivalent.

	4. Cooperation in the Arctic

	4.1
	Implementation of hydrometeorological observatory in Tiksi
	AARI
	OAR/ESRL
NSF
	Joint study. Exchange of information. Organization of infrastructure. Scientific equipment supply as a technical assistance. Missions of experts. 
	Organization of standard  meteorological, actinometrical and upper-air observations; organization of integrated observations of gas, aerosol and chemical components of polar atmosphere;

Organization of the system for collection and transmitting of observational data.


	4.2
	Climate Reference Network (CRN)
	AARI
	NESDIS/NCDC
	Exchange of information. Preparation of agreed plan for organization of CRN sites in Yakutsk and Tiksi.
	Plan for organization of CRN sites in Yakutsk and Tiksi.

	4.3
	Arctic Observations:  Nansen and Amundsen Basins Observational System (NABOS)
	AARI
	OAR/CPO/ARO
	Organization of joint expeditions and observations over the area of continental slope of Arctic basin and adjoin territories of Siberian shelf seas during IPY and further; 

Exchange of information;

Joint meetings.


	New data on ocean, ice cover and atmosphere over the area of  continental slope of Arctic basin and adjoin territories of Siberian shelf seas during expeditions;

Assessments of Atlantic waters contributions to the form of current climate change in Arctic; 

Assessment of Arctic basin fresh water balance.



	4.4
	Integrated study of the Arctic basin and its natural conditions under the circumstances of climate change
	AARI
	OAR/CPO/ARO
	Joint sea high-latitude expeditions, placement of automatic drifting and buoy stations.

Exchange of information;

Development of new methods and devises for measurements.

Missions of experts.
	Equipment for the diagnosis of Arctic waters and ice cover.

Arctic hydrological and ice conditions data.

Analysis of atmosphere, ocean and ice cover change data and parameters.

New numerical models of hydrological and ice conditions evolutions of Arctic basin.

	5. Management and Exchange of Hydrometeorological and Climate Data 

	5.1
	Management of climatological data exchange and empirical and statistical study of climate - general matters (data rescue).
	RIHMI-WDCB
	NESDIS/NCDC/CSMD
	Data exchange. Joint projects. Missions of experts. Joint study.
	Integrated data bases and metadata files to study climate. Joint publications.


	5.2
	Management of upper-air data exchange and empirical and statistic analyses of current and historical change of free atmosphere climate.
	RIHMI-WDCB
	NESDIS/NCDC/SSC
	Data exchange. Creation of integrated data bases and metadata files to study climate. Joint projects. Missions of experts.


	Improved quality and data completeness. New knowledge of climate. Joint publications.

	5.3
	Management of ground-based climate data exchange and empirical and statistic analyses of current and historical change of terrestrial climate, including exchange of snow depth and snow-water equivalent data. 
	RIHMI-WDCB
	NESDIS/NCDC/CSMD
	Data exchange. Creation of integrated data bases and metadata files to study climate. Joint projects and publications. Missions of experts. 


	Improved quality, data completeness and technological access. Joint publications.


	5.4
	Discontinued
	
	
	
	

	5.5
	Frozen
	
	
	
	

	6. Socio-economic costs and benefits from hydrometeorological services

	6.1
	Estimated economic effect and benefits of hydrometeorological activities. 
	RIHMI-WDC
	PPI
	Exchange of experience and methods. Joint projects and publications. Missions of experts. 

Exchange results of socioeconomic studies; Workshop/meeting of exchanged data users 
	Creation of web site and other interactive means to disseminate the results of economic research on meteorology and to promote future cooperation in research activities of interest to NOAA and Roshydromet.

Creation of potential database within Roshydromet containing information on severe weather conditions and hydrometeorological hazards that cause social and economic losses, including the exchange of such data with NOAA

	7.  Northern Eurasia Earth Science Partnership Initiative (NEESPI)

	7.1
	Northern Eurasia Earth Science Partnership Initiative (NEESPI)
	MGO, HMC of Russia
	NESDIS/NCDC
	Exchange of experience and methods. Joint projects and publications. Missions of experts.
	Investigation of predictability of short-term climate variations in north Eurasia, development and evaluation of climate models with a focus on the territory of the region. 

Developing regional modeling and prediction of North Eurasia climate with an emphasis on hydrological and cryospheric processes; climate impact and adaptation studies over North Eurasian territory.


Roshydromet:

HMC of Russia - Hydrometeorological Research Center of Russia

AARI – Arctic and Antarctic Research Institute

RIHMI-WDC – Russian Institute of Hydrometeorological Information – World Data Center

SHI – State Hydrological Institute

MRMC – Main Research Meteorological Center

RIAgM - Russian Institute of Agricultural Meteorology
MGO – Main Geophysical Observatory
CAO – Central Aerological Observatory
NOAA:
APRFC – Alaska Pacific River Forecast Center

ARO – Arctic Research Office

CIO – Chief Information Office

CoRP – Cooperative Research Programs Division

CPO – Climate Program Office

CSMD – Climate Services and Monitoring Division

EMC – Environmental Modeling Center

ESRL – Earth Systems Research Laboratory

NCDC – National Climatic Data Center

NCEP – National Centers for Environmental Prediction

NESDIS – National Environmental Satellite, Data, and Information Services

NWS – National Weather Service

OAR – Office of Oceanic & Atmospheric Research

OHD – Office of Hydrologic Development
PPI – Program Planning and Integration

SMCD – Satellite Meteorology and Climatology Division

SSC – Scientific Services Division

STAR – Center for Satellite Applications and Research

Other:

NASA – National Aeronautics and Space Administration

NSF – National Science Foundation
