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Introduction

The plan for CEOP period 2002-2004 (EOP 3 and EOP4) is to provide data from the current operational version of global Unified Model at the Met Office. Initially the Met Office is not planning to provide data for EOP 1 and EOP 2, as this is an old version of the Unified Model. However, it could be provided at a later date if considered essential. The current operational model is briefly described below

· Horizontal Resolution - 0.83 degrees longitude * 0.56 degrees latitude

· Vertical resolution - 38 levels in terrain following height coordinate.

· Data assimilation - 3D-Var and initialisation step (Incremental analysis update) run on a 6-hourly cycle.

· Dynamics - 2 time level semi-implicit semi Lagrangian scheme, non-hydrostatic.

In terms of the 4X4 matrix of data assimilation/free forecasts vs. operational model/reanalysis we will be providing two of the components, namely data from operational data assimilation and free forecasts.

Met Office strategy for CEOP

The strategy for CEOP is in two parts:

1. Phase 1 (available by Dec 2002)

The aim is to use the data already produced from the operational suite for Model Location Time Series (MOLTS) and gridded data (see table in the Appendix for a list of parameters available). This allows us to provide 39 out of the 83 fields requested. This data would be provided at the following time and spatial sampling

· This data typically has a time sampling of 3 hours (see Appendix). 

· The data can be created from our model archive retrospectively, so the whole period of Oct 2002-Dec 2004 will be available.

· We will provide the gridded data on a 1.25*1.25 degree resolution (same as ECMWF) 

· The 3D data can be provided either on model levels (38 with model top at 39km or ~3 hPa), or on 18 pressure levels (top pressure level at 10hPa, other levels are 1000,950,925,900,850,700,600,500,400,300,250, 200, 150, 100,70,50,30).

· MOLTS data will be nearest neighbour with quality control to ensure sea points are not used in place of land points etc. 

2. Phase 2  (Available by April 2003)

We are working towards including the MOLTS processing from directly within the model itself. This will allow us to provide the following

· requested 1hr sampling 

· As many of the requested diagnostics as possible (including atmospheric processes).  Some of our atmospheric process diagnostics are only available on model levels (e.g. convective heating rates). For consistency we propose to send all of the MOLTS data on model levels. If required we could also output the pressure level data for selected diagnostics as this would be a small overhead in terms of MOLTS data, but would allow easier comparison with ECMWF and NCEP data for example.
· There would also be an opportunity to increase the number of pressure levels to match those being proposed by ECMWF or NCEP. 

· There are no plans to output any additional 2D or 3D gridded data beyond that which is already available from our operational suite archive (see appendix).

The MOLTS data from phase 2 would supersede that from phase 1 when its becomes available.

DATA assimilation vs. free forecast

The 3D-Var data assimilation cycle is currently six hourly for the global model outputting gridded data at 3 hr intervals. This will be provided to CEOP in both gridded form and as MOLTS.

We would provide the free forecast from the 12UTC run of the operational global model for the period 12-36 hours as requested.

Data Formats

2D and 3D gridded fields would be in GRIB-I format

MOLTS would be in ASCII format with full documentation of contents.

Data volumes for gridded data

As an estimate of data volumes the analysis below provides the data volume assuming we can provide all of the diagnostics requested. This will provide an upper limit on the Met Office gridded data volumes.

One 2D field at 1.25*1.25 resolution in GRIB1 format is  ~0.08 MB. 

The 24-hour assimilation period 8 sample times at 3 hourly intervals (T+3 and T+6 from each 6-hour cycle). The 12-36 hour free forecast has 9 sample times at 3 hourly intervals (T+12 inclusive). The total number of time intervals in a day is 17.

· For 2D fields we have 54 variables *17 time periods *0.08 MB = 73MB

· For 3D fields we have 2 possible options

29 variables * 17 time periods * 18 pressure levels *0.08MB = 709MB 


29 variables * 17 time periods * 38 model levels *0.08MB = 1499MB

The Met Office will only provide a subset of the requested data in gridded format (see appendix).  Taking this into account we arrive at a final figure of approx. 250 MB/day for pressure level option or 500 MB/day for model level.

Data feeds to MPI

Our preference would be to provide our data each day on the Met Office ftp site for the data collection centres (e.g. MPI) to "pull" to their sites.

Appendix - Fields available from Met Office Global Unified Model

CEOP variables and processes for the top of the atmosphere, the atmosphere, the surface and subsurface are listed below. A=accumulated, I=instantaneous. Local time tendency refers to the difference between initial and end time of forecast, which is different from the difference between two successive forecasts or two successive analyses, because of the model increments. 

P1 = Diagnostics available from Phase 1 (G=gridded  M=Molts)

P2 = Diagnostics available from phase 2

TG =Time sampling for 2D and 3D gridded (MOLTS have 1 hour sampling from phase 2)

	
	Top of Atmosphere Processes
	Units
	A,I
	P1
	P2
	TG

	1. 
	shortwave downward flux (positive

	W/m2
	A
	G,M
	G,M
	3h

	2. 
	shortwave upward flux (positive)

	W/m2
	A
	G,M
	G,M
	3h

	3. 
	longwave upward flux 
 (positive)
	W/m2
	A
	G,M
	G,M
	3h


	
	Atmosphere Variables
	
	

	
	
	

	1. 
	temperature

	K
	I
	  G,M
	G,M
	   3h

	2. 
	Pressure                (model levels)
	Pa
	I
	G,M
	G,M
	3h

	3. 
	humidity
              (only on model levels - RH available on plevs)

	kg/kg
	I
	G,M
	G,M
	3h

	4. 
	zonal wind




	m/s
	I
	G,M
	G,M
	3h

	5. 
	meridional wind




	m/s
	I
	G,M
	G,M
	3h

	6. 
	pressure velocity
(only on 6 plevs, 925,850,700,500,300,250)



	Pa/s
	I
	G,M
	G,M
	6h

	7. 
	horizontal kinetic energy (KE)
	W/m2
	I
	G,M
	G,M
	3h

	8. 
	geopotential (gZ)
 (only for pressure levels)

	m2/s2
	I
	G,M
	G,M
	3h

	9. 
	cloud water
(only on model levels)

	kg/kg
	I
	G,M
	G,M
	3h


	
	Atmosphere Processes
	
	
	
	
	

	1. 
	convective latent heating rate 

	W/m2
	A
	
	     M
	

	2. 
	stable latent heating rate 


	W/m2
	A
	
	M
	

	3. 
	convective moistening rate 

	kg/(m2s)
	A
	
	M
	

	4. 
	stable moistening rate 


	kg/(m2s)
	A
	
	M
	

	5. 
	turbulent moistening rate
	kg/(m2s)
	A
	
	M
	

	6. 
	turbulent heating rate
	W/m2
	A
	
	M
	

	7. 
	short-wave heating rate 


	W/m2
	A
	
	M
	

	8. 
	long-wave heating rate 


	W/m2
	A
	
	M
	

	9. 
	water vapour zonal flux


	kg/(ms)
	A
	
	M
	

	10. 
	water vapour meridional flux

	kg/(ms)
	A
	
	M
	

	11. 
	water vapour vertical flux


	kg/(ms)
	A
	
	M
	

	12. 
	water vapour flux divergence

	kg/(m2s)
	A
	
	M
	

	13. 
	energy (CpT+gZ+KE) zonal flux

	W/m
	A
	
	M
	

	14. 
	energy (CpT+gZ+KE) meridional fl

	W/m
	A
	
	M
	

	15. 
	energy (CpT+gZ+KE) vertical flux

	W/m
	A
	
	M
	

	16. 
	energy flux divergence


	W/m2
	A
	
	M
	

	17. 
	local time tendency of temperature
	K/s
	A
	
	M
	

	18. 
	local time tendency of KE
	m2/s3
	A
	
	M
	

	19. 
	local time tendency of moisture

	kg/(m2s)
	A
	
	M
	

	20. 
	Local time tendency of cloudwater
	
	
	
	M
	


	
	Surface Variables
	
	
	
	
	

	1. 
	surface pressure 


	Pa
	I
	G,M
	G,M
	3h

	2. 
	skin temperature 


	K
	I
	G,M
	G,M
	3h

	3. 
	2-meter temperature (1.5m in Unified Model)

	K
	I
	G,M
	G,M
	6h

	4. 
	2-meter specific humidity (1.5m in Unified Model)


	kg/kg
	I
	G,M

	G,M
	3h

	5. 
	u-component at 10 m 


	m/s
	I
	G,M
	G,M
	3h

	6. 
	v_component at 10 m 


	m/s
	I
	G,M
	G,M
	3h

	7. 
	potential temperature at 10 m 

	K
	I
	
	
	

	8. 
	specific humidity at 10 m 


	kg/kg
	I
	
	
	

	9. 
	snow water equivalent


	m
	I
	G,M
	G,M
	3h

	10. 
	Snow depth
	m
	
	
	
	

	11. 
	vegetation water 


	kg/m2
	I
	
	M
	

	12. 
	planetary boundary layer height

	m
	I
	G,M
	G,M
	3h


	
	Surface Processes
	
	
	
	
	

	1. 
	shortwave downward flux (positive number)
	W/m2
	A
	G,M
	G,M
	3h

	2. 
	shortwave upward flux (positive number)
	W/m2
	A
	G,M
	G,M
	3h

	3. 
	longwave downward flux (positive number)
	W/m2
	A
	G,M
	G,M
	3h

	4. 
	longwave upward flux (positive number)
	W/m2
	A
	G,M
	G,M
	3h

	5. 
	sensible heating (positive upward)

	W/m2
	A
	G,M
	G,M
	3h

	6. 
	latent heating
(positive upward)

	W/m2
	A
	G,M
	G,M
	3h

	7. 
	Snow/frozen ground conversion to soil water
	W/m2
	A
	
	
	

	8. 
	meridional wind stress


	
	A
	G,M
	G,M
	3h

	9. 
	zonal wind stress



	
	A
	G,M
	G,M
	3h

	10. 
	10 m turbulent kinetic energy in a layer 
	m2/s2
	A
	
	
	

	11. 
	precipitation (total)
	kg/(m2s)
	A
	G,M
	G,M
	3h

	12. 
	precipitation (snow)
	kg/(m2s)
	
	G,M
	G,M
	3h

	13. 
	surface runoff



	kg/(m2s)
	A
	G,M
	G,M
	3h

	14. 
	baseflow
	kg/(m2s)
	
	
	
	

	15. 
	local surface pressure tendency
	Pa/s
	A
	
	M
	

	16. 
	local skin temperature tendency
	K/s
	A
	
	M
	

	17. 
	local snow water equivalent tendency
	Kg/m2s
	A
	
	M
	


	
	Subsurface Variables
	
	
	
	
	

	1. 
	soil moisture (only for T+0,3, and 6)
	%
	I
	G,M
	G,M
	3h

	2. 
	temperature



	K
	I
	
	M
	


	
	Subsurface Processes
	
	
	
	
	

	1. 
	infiltration rate
	
	
	
	
	

	2. 
	local soil moisture tendency
	
	
	
	M
	

	3. 
	local temperature tendency
	
	
	
	M
	


	
	Bottom of Subsurface Variables
	
	
	
	
	

	1. 
	temperature



	K
	I
	
	M
	


	1. 
	Bottom of Subsurface Processes
	
	
	
	
	

	2. 
	ground Heat Flux



	W/m2
	A
	
	
	

	3. 
	base flow runoff



	kg/(m2s)
	A
	
	
	


	
	Miscellaneous
	
	
	
	
	

	1. 
	Precipitation type 1 rain or 2 snow

	1,2
	I
	G,M
	G,M
	3h

	2. 
	elevation
	m
	
	G,M
	G,M
	

	3. 
	Surface albedo
	%
	I
	G,M
	G,M
	

	4. 
	land/sea/ice mask 0 land or 1 sea or 2 ice 
	0,1,2
	I
	G,M
	G,M
	

	5. 
	Cloud cover (Total cloud Max/Random overlap)



	%
	I
	G,M
	G,M
	3h

	6. 
	aerosol concentration
	kg/kg
	I
	
	
	

	7. 
	surface exchange coefficient 


	m/s
	I
	
	
	

	8. 
	roughness length 


	m
	I
	G,M
	G,M
	3h

	9. 
	Vegetation cover 


	%
	I
	
	
	

	10. 
	Water table (wells)
	m
	I
	
	
	

	11. 
	streamflow
	m3/s
	
	
	
	

	12. 
	Stream discharge
	m3/s
	I
	
	
	

	13. 
	Reservoir storage
	m
	I
	
	
	
































































































































































































































