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Following is the (TIGGE-inspired) list of variables the MAP D‑PHASE atmospheric models are requested to store on the data interface. – In addition, the model providers may want to make sure they locally store all necessary data and software to be able to re-run real-time forecasts in hindcast mode, if needed.

All model providers are kindly asked to provide the full set of variables, if ever possible. However, if the full list of variables can not be supplied (e.g., because the model does not calculate the variable in question or due to computational or operational restrictions), a (documented) subset of variables may be provided.
Model types:
Since different types of models need to provide different variables, we divide the models into
· high-resolution deterministic models (“high-res”; mesh-size O(1-3km));
· deterministic models driving the high-resolution deterministic models (“driving models” or “dri”);
· and ensemble prediction systems (“ensembles” or “ens”)
.
Single level fields, upper-air fields, and output frequency:
The variables are divided into single level fields and upper-air fields (see below). The typical output frequency is hourly for deterministic models and 3-hourly for ensemble prediction systems.
Domains:

Model output should be provided for the MAP D-PHASE domain (43 to 50 N, 2 to 18 E), that is, models with a bigger computational domain are requested to restrict their output to the MAP D-PHASE domain, whereas models with a smaller computational domain should provide output for their full domain (i.e., models are not obliged to enlarge their computational domain to the full MAP D-PHASE domain).
The high-resolution deterministic models are asked to provide some additional output for the COPS domain (exact definition pending, current assumption is 47.25 to 50 N and 6 to 10.5 E) every 15 minutes.

The detailed list of variables for each type of model can be deduced from the tables below. It can be summarised as follows (number of 2d fields per output cycle
 and output frequency in brackets):
· high-resolution deterministic models
· single level fields (41, hourly)
· upper-air fields on pressure levels (54, hourly)
· upper-air fields on model levels up to 4000m above msl (180, hourly)
· additionally, but for COPS domain and 1.6.2007 – 31.8.2007, only
· single level fields (41, every 15 minutes)
· upper-air fields on pressure levels (99, every 15 minutes)
· all upper-air fields on model levels (660, every 15 minutes)
· driving models

· single level fields (41, hourly)

· upper-air fields on pressure levels (54, hourly)
· ensembles
· single level fields (22, 3-hourly)

· upper-air fields on pressure levels (54, 3-hourly)
Single level fields
	Variable
	Output frequency
	Accumulation

	
	high-res

	dri
	ens
	

	Pressure at mean sea level
	1h / 15 min
	1h
	3h
	inst

	Pressure at the surface
	1h / 15 min
	1h
	3h
	inst

	2m air temperature
	1h / 15 min
	1h
	3h
	inst

	2m air min temperature
	1h / 15 min
	1h
	3h
	det_lo

	2m air max temperature
	1h / 15 min
	1h
	3h
	det_lo

	2m specific humidity
	1h / 15 min
	1h
	3h
	inst

	10m U-velocity 
	1h / 15 min
	1h
	3h
	inst

	10m V-velocity 
	1h / 15 min
	1h
	3h
	inst

	Total precipitation (liquid+frozen)
	1h / 15 min
	1h
	3h
	acc_st

	Total precipitation: convective only 
	1h / 15 min
	1h
	3h
	acc_st

	Total precipitation: grid-scale only 
	1h / 15 min
	1h
	3h
	acc_st

	Snow fall
	1h / 15 min
	1h
	3h
	acc_st

	Total column water (non-precipitable water)
	1h / 15 min
	1h
	3h
	inst

	Total column water vapour (integrated water vapour)
	1h / 15 min
	1h
	3h
	inst

	Total column cloud water (liquid water content)
	1h / 15 min
	1h
	3h
	inst

	Total column cloud ice (ice water content)
	1h / 15 min
	1h
	3h
	inst

	Total cloud cover
	1h / 15 min
	1h
	3h
	inst

	Cloud top height
	1h / 15 min
	1h
	3h
	inst

	Cloud bottom height
	1h / 15 min
	1h
	3h
	inst

	Surface latent heat flux
	1h / 15 min
	1h
	
	acc_st

	Surface sensible heat flux
	1h / 15 min
	1h
	
	acc_st

	Surface short wave radiation (incoming)
	1h / 15 min
	1h
	
	acc_st

	Surface short wave radiation (outgoing)
	1h / 15 min
	1h
	
	acc_st

	Surface long wave radiation (incoming)
	1h / 15 min
	1h
	
	acc_st

	Surface long wave radiation (outgoing)
	1h / 15 min
	1h
	
	acc_st

	Outgoing long wave radiation (model top)
	1h / 15 min
	1h
	
	inst

	Skin temperature 
	1h / 15 min
	1h
	
	inst

	Sunshine duration
	1h / 15 min
	1h
	
	acc_st

	Convective available potential energy
	1h / 15 min
	1h
	
	inst

	Convective Inhibition
	1h / 15 min
	1h
	
	inst

	Snow depth
	1h / 15 min
	1h
	
	inst

	Soil moisture (all layers)
	1h / 15 min
	1h
	
	inst

	Soil temperature (all layers)
	1h / 15 min
	1h
	
	inst

	Orography (Geopotential at the surface)
	once
	once
	once
	

	Land-sea mask
	once
	once
	once
	

	Vegetation type
	once
	once
	once
	

	Soil type
	once
	once
	once
	

	Plant cover
	daily
	daily
	daily
	

	Leaf area index
	daily
	daily
	daily
	

	Root depth
	daily
	daily
	daily
	

	
	
	
	
	

	2m air temperature ens mean
	
	
	3h
	inst

	2m specific humidity ens mean
	
	
	3h
	inst

	Total precipitation ens mean
	
	
	3h
	acc_st


Total number of 2d fields (single level fields; assuming 5 soil layers):

· deterministic models (all): 41 (every output cycle) + 7 (daily/once)
· ensembles: 22 (every output cycle) + 7 (daily/once)
Upper air fields

	Variable
	Output frequency
	Accumulation

	
	high-res

	dri
	ens
	

	Temperature
	1h / 15 min
	1h
	3h
	inst

	Geopotential (on pressure levels)   OR
Pressure (on model levels)

	1h / 15 min
	1h
	3h
	inst

	U-velocity 
	1h / 15 min
	1h
	3h
	inst

	V-velocity 
	1h / 15 min
	1h
	3h
	inst

	W-velocity
	1h / 15 min
	1h
	3h
	inst

	Specific Humidity
	1h / 15 min
	1h
	3h
	inst

	
	
	
	
	

	Cloud water
	-- / 15 min
	
	
	inst

	Cloud ice
	-- / 15 min
	
	
	inst

	Rain
	-- / 15 min
	
	
	inst

	Snow
	-- / 15 min
	
	
	inst

	Graupel
	-- / 15 min
	
	
	inst


at

· (9) pressure levels 1000, 925, 850, 700, 500, 300, 250, 200, 100 hPa (all models)
· all model levels (typical: 30) below 4000m above msl (high-resolution deterministic models only)
· all model levels (typical: 60) in COPS domain (high-resolution deterministic models and 1.6.2007 – 31.8.2007 only)
For the high-resolution deterministic models, the geometrical height of the model levels has to be provided, too (once).

Total number of 2d fields (upper air fields):

· high-resolution deterministic models:

· MAP D‑PHASE domain: (9+30) * 6 = 234, every output cycle
· COPS domain: (9+60) * 11 = 759, every output cycle
· driving models: (9) * 6 = 54, every output cycle
· ensembles: (9) * 6 = 54, every output cycle
Notes and colour / formatting codes:

high-res: high-resolution deterministic models
dri: driving models
ens: ensembles

inst: instantaneous output
det_lo: determined over period from last output time to current output time
acc_st: accumulated over period from start of forecast to current output time (or alternatively accumulated from last output time to current output time; to be decided)

Black: Variables on TIGGE list

Blue: Variables from TIGGE list that are ignored
· potential vorticity on Theta = 340 K
· potential temperature on 2 PVU
· U-velocity on 2 PVU
· V-velocity on 2 PVU
· geopotental height at 50 hPa

Green: Variables on TIGGE list that are replaced
· 2m Td by 2m q
· Surface solar radiation by its components (incoming and outgoing)

· Surface thermal radiation by its components (incoming and outgoing)
Red: Variables that are added to the TIGGE list
· on request by WG-VER & COPS
· on request by COPS, only
� The poor man’s ensemble prediction systems PEPS (consisting of most of the operational deterministic models running at European Met Services) and micro-PEPS (consisting of the high-resolution deterministic models available within MAP D�PHASE) are treated separately (they are both providing at most 20 single level fields at hourly intervals).


� neglecting fields that are output daily or once only


� for MAP D�PHASE domain / for COPS domain


� for MAP D�PHASE domain / for COPS domain


� assuming model levels are located at a constant geometrical height throughout the forecast for all the high-resolution deterministic models
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