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1.
Summary of highlights
The surface data assimilation scheme based on optimal interpolation (so called CANARI) was introduced in the operational suite of ALADIN/SHMU SHMU limited area numerical weather prediction system. 

The INCA2 CE nowcasting application was declared operational.

2.
Equipment in use

No change since last report.
	supercomputer
	10  nodes of IBM p755 with 4x 8-core 3.3 GHz POWER7, 256 GB RAM per node
Management servers: 2x IBM Power750: 1x Power7 6core CPU (3.6GHz), 64 GB RAM

	archiving
	IBM Tivolli Storage 3310 (capacity ~400TB)

	data processing
	HP Integrity RX6600; linux PC (EUMETCAST receiving system)

	visualisation
	Fault-tolerant Cluster 2xHP Proliant DL 160G6

	telecommunication
	Stratus Continuum C 439 (Fault-tolerant system on hardware level), Message Switching System – MSS I I - Moving Weather


3. Data and Products from GTS in use

	SYNOP
	SHIP
	TEMP
	TEMP-SHIP
	GRIB
	BUFR

	5344
	817
	1782
	10
	788
	7394


We use internet, RETIM2000 and EUMETCAST systems for receiving data (gribs, satellite products) as well.
4.
Forecasting system
4.1
System run schedule and forecast ranges
The limited area NWP model ALADIN (ALADIN/SHMU) is operationally run at SHMU 4 times/day. The schedule of the operational suite is summarized in the table below:

	start time (UTC)
	lead time
	forecast range

	02:55
	00 UTC
	+72h

	09:45
	06 UTC
	+72h

	14:35
	12 UTC
	+72h

	21:45
	18 UTC
	+60h


INCA2 nowcasting system runs hourly 15min after the lead time.
4.2
Medium range forecasting system (4-10 days)
The products of ECMWF medium range global model (both deterministic and EPS forecasts) are used.
4.3
Short-range forecasting system (0-72 hrs)

LAM NWP model ALADIN/SHMU.
4.3.1
Data assimilation, objective analysis and initialization
4.3.1.1
In operation
For upper air, the pseudo-assimilation using spectral blending by digital filter is applied, to combine the large scales information analysed by the global model ARPEGE with the small scale information coming from the short-range forecast of high resolution ALADIN model. For surface, the analysis based on optimal interpolation (CANARI) is applied, using SYNOP observations. The sea surface temperature field is copied from the global model ARPEGE. No initialisation is used.
The assimilation cycle has 6 hour interval, using long cut-off ARPEGE analysis.
4.3.2
Model
4.3.2.1
In operation
The main characteristics of ALADIN/SHMU system are summarised bellow:
	horizontal resolution
	9.0km

	domain size
	2882x2594km

	corners
	[2.19; 33.99] [39.06; 55.63]

	spectral truncation
	106 x 95

	blending spectral truncation
	53 x 48

	number of grid points
	320 x 288

	vertical levels
	37

	model physics
	ALARO-0 (+3MT) physics, ISBA surface scheme

	model dynamics
	hydrostatic primitive equations, 2TLSL

	coupling frequency
	3h

	forecast length
	72h (60h at 18UTC)


4.3.2.2
Research performed in this field

All research and development is carried out within ALADIN/ALARO/AROME/HARMONIE and ALADIN/LACE scientific plans.

4.3.3
Operationally available NWP products
The model parameters (temperature, wind, relative humidity, screen level parameters…) are available on model grid or in lat/lon, on model levels, standard pressure or height levels with hourly output frequency. Except the standard meteorological fields some specialized outputs are produced for:

 - hydrological models (precipitation forecasts for river catchments - QPF)

- RODOS model (the Real-time On-line Decision Support system for off-site emergency management in Europe) operated by the Nuclear Regulatory Authority 

- CALLPUFF non-steady-state meteorological and air quality modeling system can be fed with ALADIN/SHMU data
- NWCSAF (nowcasting SAF)
- INCA2 nowcasting system
4.3.4    Operational techniques for application of NWP products
4.3.4.1
In operation
The NWP products are mainly directly visualized. For some products, the correction of 2m temperature on the orography height is applied. The Kalman filter is used to process the screen level parameters for specific application. Simple interpolation tool and sophisticated algorithm is used to derive automatic text forecasts for the set of predefined points.

4.3.5
Ensemble Prediction System 
4.3.5.1
In operation
none
4.3.5.2
Research performed in this field

SHMU participates on research work in frame of ALADIN/LAEF (see References).
4.3.5.3
Operationally available EPS Products
ALADIN/LAEF products are available on www.rclace.eu. Outputs from PEPS project ("Poor man's" Ensemble Prediction System), run at DWD are available. Also, simple lagged ensemble system, consisting of 5 subsequent ALADIN/SHMU model integrations, is used - covering the 48 hours overlapping period. Ensemble spread and mean is visualized in epsgrams for different points. 

4.4    Nowcasting and Very Short-range Forecasting Systems (0-6 hrs)

4.4.1

   Nowcasting system

4.4.1.1

   In operation

The INCA2 nowcasting system is operationally applied at SHMU, with hourly runs up to 12h. Temperature, dew point temperature, wind, specific humidity, snow line, zero isotherm are computed using 2mT, 2mRH, 10m wind observations. New method for wind gust computation implemented, based on modulation of INCA wind field according to observations and TKE. New parameters based on NWCSAF: cloud type, cloud top height, precipitation probabilities are implemented. Outputs are available on SHMU web pages. 
4.4.1.2   Research performed in this field

The independent INCA2 module for precipitation is tested (5min timestep using HDF5 radars + NWCSAF) in frame of INCA-CE project (http://www.inca-ce.eu/).
4.5
Specialized numerical predictions 

The Canadian road forecast system METRo (Model of the Environment and Temperature of Roads) has been tested during the winters 2010/2011 and 2011/2012. The input parameters are data from RWIS (road weather information system); and screen level temperature and wind speed, precipitation, surface pressure and downward solar and infrared fluxes from ALADIN model. The METRO input module from INCA2 is under development. 
5.
Verification of prognostic products
The outputs from ALADIN/SHMU are regularly verified against SYNOP stations (point-to-point). These results are available on intranet. Data are also dispatched to be processed in the frame of the common ALADIN verification project.
6.
Plans for the future (next 4 years)
6.1
Development of the GDPFS
6.1.1 The further increase of model resolution is envisaged within next 4 years, in parallel with the upgrade of physical parametrisations (ALARO-1). Also, the 3DVAR data assimilation will be tested with the aim of future operational implementation.
6.2
Planned research Activities in NWP, Nowcasting, Long-range Forecasting and Specialized Numerical Predictions
SHMU will further participate in the R&D work on ALADIN/ALARO/AROME/HARMONIE NWP system(s) and INCA nowcasting system. 
7. 
Consortia

SHMU is member of ALADIN and LACE Consortia.
8. 
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