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REVIEW OF THE WORK, FUNCTIONS AND SPECIFIC NEEDS OF THE GLOBAL PRODUCING CENTRES (GPCs)
STATUS / PROGRESS REPORT FOR GPC-MOSCOW
(Submitted by Valentina Khan)

STATUS / PROGRESS REPORT FOR GPC-Moscow
1.
FORECASTING SYSTEM

Please note that items 1.1 and 1.2 should be repeated for different forecasting ranges: LRF, ELF and/or any other.

1.1 Description of the forecasting system specification [please also indicate where this information is published (web address / papers)) 
The forecasting system at GPC-Moscow based on the computationally efficient global finite_difference atmospheric general circulation model SL_AV which was developed at the Institute of Numerical Mathematics RAS and Hydrometeorological center of Russia. The distinct features of the dynamical core of this model are the fourth_order finite differences on the unstaggered grid applied for approximation of the non_advective terms in governing equations and the use of the vertical component of the absolute vorticity and divergence as prognostic variables. The dynamical core of this model is presented in [Tolstyh et al., 2001], numerical methods for horizontal for horizontal discretization are described in more details in [Tolstyh et al., 2002]. The model includes a set of parameterizations for subgrid_scale processes (short and long wave radiation, deep and shallow convection, planetary boundary layer, gravity wave drag, parameterization of heatand moisture exchange with the underlying surface) developed in Mйtйo_France and meteorological services of RC_LACE (Limited Area modeling for Central Europe) (http://www.rclace.eu) consortium for French operational global model ARPEGE and the regional model of the international consortium ALADIN [Geleyn et al. 1994]. The atmospheric model is integrated for 4 months at 1.125 lat x 1.40625 lon/L28 L28 resolution forced by persisted SST anomalies. There are 20 ensemble members per month (breeding method) for operational forecasts and 10 members for hindcasts. Re-Forecasts period is 1981-2010.  There is a plan to choose another period which is encompassing from 1986 to 2015.  CHFP and S2S standards were implemented for subseasonal forecasting.  The model is integrated for 63 days every week.  Improvements related to new snow parameterization, cloudiness tuning and better ozon description were introduced in the model (Tolstyh et al. 2014).  Comparison of skill scores of old and new model hindcasts has demonstrated the advantage of new version of the model. 

M. A. Tolstykh, D. B. Kiktev, R. B. Zaripov, Yu. Zaichenko, and V. V. Shashkin, “Simulation of the seasonal atmospheric circulation with the new version of the semi_Lagrangian atmospheric model, Izv., Atmos. Ocean. Phys. 46 (2), 133–143 (2010).
D. B. Kiktev, I. V. Trosnikov, M. A. Tolstykh, and R. B. Zaripov, “Assessments of successful forecasts of seasonal anomalies in meteorological fields for the SL_AV model in the the SMIP_2 experiment,” Meteorol. Gidrol., No. 6, 16–26 (2006) 
Tolstyh M.A., N.A. Diansky, A.V. Gusev, D.B. Kiktev Simulation of seasonal anomalies of atmospheric circulation using coupled ocean-atmosphere model,  Izv.,Atmos. Ocean. Phys. 50 (2), 131–142 (2014).
System specification 

	Name of the GPC
	Moscow, HMC RF

	When was the current long-range forecast system implemented?
	October 2004 / New forecast ensemble construction implemented in 2011 and upgraded in 2014

	Is it a Tier-2 forecast system?
	Yes

	Atmospheric Model Resolution
	Semi-Lagrangian, 1.125 lat x 1.40625 lon/L28

	Source of atmospheric initial conditions
	NCEP Reanalysis 2 (hindcast) / HMC data assimilation system (forecast)

	Source of ocean initial conditions
	Reynolds-Smith OI

	If Tier-2, what is the source of SST predictions?
	Persisted SST anomaly

	Hindcast Period
	1981-2010

	Ensemble size for the hindcasts
	10

	How is the hindcast ensemble configured?
	2 per day (5 last days of the month prior to current, 12 hr. steps. For example, hindcast for JJA: from 00 hr. 26th аApr. to 12 hr. 30th аApr with 12 hour step)

	Ensemble size for the forecast
	20

	How is the forecast ensemble configured?
	Original and perturbed (breeding of fast growing modes) analysis fields from the date 2 days prior to current month (For example, for JJA it is 12 hr. 28thа April)

	Length of forecasts
	4 months (seasonal/three month forecast with one month lead time)
63 days (subseasonal)

	Data format
	GRIB1

	What is the latest date seasonal anomalies for the next month/season become available?
	SSTs are taken 3 days before the forecast period. 

	How are the forecast anomalies constructed?
	Forecast minus model 30 yr. climatology from hindcasts


	


 
1.2
Content of basic forecast outputs [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Issue frequency:
	Monthly

	Temporal resolution:
	[averages, accumulations or frequencies over 1-month and seasons

	Spatial resolution:
	[2.5° x 2.5°]

	Spatial coverage: 
	[Global]

	Lead time:
	from 0 to 4 months

	Output types: 

	graphical images and digital data (http://neacc.meteoinfo.ru/?option=com_content&view=article&id=195)

	Verification as per WMO SVSLRF
	[Y] 
LC-LRFSVS 
http://neacc.meteoinfo.ru/verificationforecast 

Hindcast period is 30 years 1981-2010

Ensemble size of hindcasts is 10


2.
PRODUCTS [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Variable:
	Probabilities for tercile categories of 2m temperature
	Probabilities for tercile categories of precipitation
	Probabilities for tercile categories of SST (coupled models only)

	Spatial resolution:
	[2.5° x 2.5°]
	[2.5° x 2.5°]
	     

	Temporal Resolution:
	[1-3 months]
	[1-3 months]
	

	Coverage:
	[Global]
	[Global]
	

	Issue frequency:
	[montly]
	[montly]
	

	Lead-time
	L0
	[Y]
	[Y]
	

	
	L1
	[Y]
	[Y]
	

	
	L2
	[Y]
	[Y]
	

	
	L3
	[Y]
	[Y]
	

	
	L4
	[N]
	[N]
	

	
	L4+
	[N]
	N]
	

	Location of rendered images:
	http://neacc.meteoinfo.ru
/forecast
http://www.wmolc.org/
~GPC_Moscow
	http://neacc.meteoinfo.ru
/forecast
http://www.wmolc.org/
~GPC_Moscow
	

	Location of digital data (if available):
	http://seakc.meteoinfo.ru/
forecast/289-forc-archive
http://www.wmolc.org/
~GPC_Moscow
	http://seakc.meteoinfo.ru/
forecast/289-forc-archive
http://www.wmolc.org/
~GPC_Moscow
	

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	


3.
VERIFICATION [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
3.1
SVSLRF Level 1 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)
	Niño region indices

	Seasons:
	[All 12 (as for products)]
	[All 12 (as for products)]
	
	

	Leads:
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	
	

	ROC curves:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	

	ROC area:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	

	Reliability curve:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	

	Frequency histograms (sharpness)
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	

	MSSS
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	

	Location of scores:
	http://neacc.meteoinfo.ru
/verificationforecast
	http://neacc.meteoinfo.ru
/verificationforecast
	
	

	Scores’ availability on the LC-SVSLRF web site
	Y
	Y
	N
	

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	
	


3.2
SVSLRF Level 2 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)

	Seasons:
	[All 12 (as for products)]
	[All 12 (as for products)]
	

	Leads:
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	

	ROC maps:
	[Y]
	[Y]
	

	MSSS maps:
	[Y]
	[Y]
	

	MSSS 1 maps:
	[Y]
	[Y]
	

	MSSS 2 maps:
	[Y]
	[Y]
	

	MSSS 3 maps:
	[Y]
	[Y]
	

	Location:
	http://neacc.meteoinfo.ru
/verificationforecast

	http://neacc.meteoinfo.ru
/verificationforecast
	

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	


4.
DISSEMINATION 

Please indicate the availability of your GPC products (freely available / password protected / other) and their location (web site and/or ftp).
GPC-Moscow forecast products are available via http://neacc.meteoinfo.ru/forecast  with password protected regime.
5.
LRF MULTI-MODEL ENSEMBLE
Please indicate if your GPC is developing a MME and/or participating in multi-model (like EUROSIP or APCC). 
GPC-Moscow issues MME based on outputs of two Russian models, SL-AV from Hydrometcenter of Russia and Spectral model of MGO. GPC is participant of APCC project and contributor for LRF-MME of WMO Lead Center. 
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC

Please indicate any additional information that is provided by the GPC (e.g. grid point value products (hindcast and forecast data for downscaling algorithms, data for RCM boundary and initial conditions, predicted global weekly values of SST)).

7.
CAPACITY BUILDING AND TRAINING 

Please indicate any assistance by the GPC in capacity building (e.g., interpretation and use of products, downscaling and verification techniques, development of local user applications from RCC downscaled products, use and implementation of regional climate models).
Capacity building activity has been conducted under leadership of North Eurasian Climate Center. Trainings are mostly focused on the assistance to NHMSs in interpretation and use of GPC-Moscow products, analysis and verification of GPC-Moscow forecasts. Special software entitled “Long-range forecaster” was developed to facilitate use, interpret and verify the GPC-Moscow forecasts.

8.
SPECIFIC NEEDS
Please indicate any specific needs of your GPC. 
Specific needs are mostly connected to increasing of computational and storage resources. It is expected installation of new super computer at GPC-Moscow in 2017. 
9.
FUTURE DEVELOPMENTS

Please indicate any future developments for the next 2 years and plans for the following years (2 to 5 years).
1. Development of operational seasonal forecast system based on SL-AV model with horizontal resolution of 0.9X0.72 degrees, hybrid vertical coordinate and advanced parameterization of

sub-grid scale processes. 
2. Development of coupled model of the atmosphere, ocean and sea ice, 
tested on historical seasonal forecasts
3. Plans for running decadal forecasts at Institute of Numerical Mathematics RAS

10. USERS OF THE LRF 
Please indicate the users of the LRF provided by your GPC.
NEACC (North Eurasian Climate Center), NHMSs of CIS 
__________________
