Specification of RT3/ERA-40 RCM-simulations, 22th August 2005

The first set of common RCM simulations in RT3 is the downscaling of ERA-40 at ~50 km (called ERA40@50 in this document), as specified in ENSEMBLES DoW. The main purpose of these simulations is to provide a benchmark for the creation of an RCM-system to be applied at ~20 km. 

The planning of the ERA40@50 has been conducted since the start of ENSEMBLES. It is important that there is a common experimental set-up in terms of a minimum model domain, model grid, minimum model output and time period. Depending on the particular RCM, the application of external forcings may vary. See also the minutes from the RT3 working meeting, February 7-8, 2005 that are available at the RT3 home page.

The purpose of this specification is to finalise the specification of ERA40@50, so that the simulations can be started by RT3-participants.

Model domain

We have agreed on a common “minimum domain”. (See the right-hand panel of the figure below, or the information at RT3 home page. Note that the figure excludes the lateral boundary forcing zones.) Groups are free to choose a larger domain, as long as they make sure that it covers the minimum domain and the grid cells overlap – perfectly – those of the minimum domain.

The common minimum domain for RCMs with rotated [lat/lon] co-ordinates is thus specified with:

ERA40@20

North Pole  [39.25 / -162.]

Lower left corner [-20.68 / -21.72]

Upper right corner [20.9 / 15.46]

No. of grid points [190 / 170]

ERA40@50

North Pole  [39.25 / -162.]

Lower left corner [-20.57/ -21.61]

Upper right corner [20.79 / 15.35]

No. of grid points [95 / 85]

Two domains are specified for RCMs with Lambert projection:

1) ICTP and RegCM

secant Lambert conic projection with reference longitude 30°E and reference latitudes 30°N and 60°N

	ERA40@20

Lower left corner [19.51, -6.91]

Upper right corners [71.77,65.92]

No. of grid points [213/209]
	ERA40@50

Lower left corner [16.16/ -9.18]

Upper right corners [73.33,65.06]

No. of grid points [113/113]


2) Meteo-France and CUNI

tangent Lambert conic projection with reference longitude 11.50°E and reference latitude 50.5°N 

	ERA40@20

Lower left corner [25.67/-11.35]

Upper right corners [64.06/64.68]

No. of grid points [197/197]
	ERA40@50

Lower left corner [25.64/-9.90]

Upper right corners [65.23/63.02]

No. of grid points [101/93]


3) UCLM and PROMES

secant Lambert conformal conic projection with reference longitude 30°E and reference latitudes 30°N and 60°N

ERA40@20                                                ERA40@50

Lower left corner [16.68, -12.83]                       Lower left corner [14.01,  -12.30]

Upper right corners [73.42,53.64]                       Upper right corners [72.80, 65.71]

No. of grid points [223/209]                            No. of grid points [123/113]

Model grid

48-56 km and 24-28 km with Lambert conformal projections
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Please note that the next common set of RCM simulations should be run with an inner domain that perfectly overlaps the inner domain used here (i.e., four ~20km grid cells of ERA40@20 are contained in one ~50km grid cell of ERA40@50). This means the same southpole and a ¼ shift. The agreed common minimum domain for ERA40@20 is shown in the left-hand panel of the figure above. 

Action item: Before starting your simulations, please send an example and coordinates of your grid to Burkhardt and Ole!

Model grid

0.44 degrees for RCMs with rotated lat/lon coordinates.

48-65 km and 24-29 km with Lambert 1 

50-55 km and 25-27 km with Lambert 2 

Period

Effectively, the runs should provide useful data from January 1, 1961 to December 31, 2000. Please note that this excludes the spin-up period. 

Output

Each RCM should provide the common minimum output (see Appendix. Also available at RT3 homepage.) These data should also be submitted to the ENSEMBLES RCM database set up at DMI. The optional fields should be stored for each RCM locally (to be provided upon request to other RTs). Additional output that you may wish to generate can be stored locally, too.

External forcings

The choice of which external forcings are used in each RCM is left unspecified. Thus, each RCM can apply its own land surface fields. It is recommended, however, that the temporal evolution of greenhouse gas concentrations is accounted for in each RCM. 

Additional external forcings that may be applied include a variable solar constant, estimates of aerosol forcing and land use change.

The chosen external forcings should, of course, conform to the actual ones during 1961-2000.

Action item: Please send a description of your choice of external forcings to Burkhardt and Ole!

Timetable

According to DoW, this first set of RCM simulations should be completed by Month 18, i.e. March 2006. However, the timetable for the next sets of simulations and also for RT2B is rather tight. Thus, we advice that ERA40@50 is run as soon as possible. We look forward to discussing the results at the next General Assembly in September 2005. 

The downside of running ERA40@50 early is that we might miss some ongoing model improvements, as RCMs should not be modified overly much between the successive common simulations. Should model updates other than those motivated by model resolution nevertheless prove necessary, it might be prudent to provide a new benchmark, i.e. rerun ERA40@50.

Action item: Please notify Burkhardt and Ole when you start and finish your ERA40@50.

Questions?

Please e-mail to Burkhardt and Ole, with a copy to Markku, Jens and Bart.

Appendix

Output list of RT3 runs

	The datasets specified in the column RT3 are the “minimum common output” that is to be archived by all RCMs/simulations and is submitted to the common data server.
The datasets specified in the column “Optional” are considered useful and recommended to be retrieved, but stored locally to begin with.

	Symbol
	1h/3h/6h/

12h
	one/three/six/twelve-hourly instantaneous output
	

	
	3hc/6hc
	output averaged/accumulated/min/max over three/six hours
	

	
	d
	instantaneous daily output
	

	
	dc
	averaged/accumulated/min/max daily output
	

	
	m
	monthly mean
	
	

	
	f
	fixed fields
	
	

	
	
	
	
	

	Field name
	MKS Units
	RT3
(to be submitted to the data server)
	Optional
(to be stored locally)


	Remarks

	 
	 
	 
	 
	 

	1) Near-surface data
	 
	 
	 
	

	 
	 
	 
	 
	

	2-meter temperature
	K
	dc
	1h/3h
	

	Daily maximum 2-m temperature 
	K
	dc
	 
	

	Daily minimum 2-m temperature 
	K
	dc
	 
	

	Max Surface temperature (soil)
	K
	dc
	1h/3h
	

	Min Surface temperature (soil)
	K
	dc
	 
	

	Sea Surface temperature (SST)
	K
	d at 0 UTC
	 
	

	10-meter U wind
	m/s
	dc
	1h/3h
	

	10-meter V wind
	m/s
	dc
	1h/3h
	

	10-meter wind speed 
	m/s
	dc
	1h/3h
	

	10-meter daily max. wind speed, without gust
	m/s
	dc
	 
	

	10-meter daily max. wind speed incl. gust 
	m/s
	dc
	 
	if available

	2-meter specific humidity 
	kg/kg
	dc
	1h/3h
	

	2-meter relative humidity
	0-1
	dc
	1h/3h
	

	Daily maximum 2-m relative humidity
	0-1
	dc
	 
	

	Daily minimum 2-m relative humidity
	0-1
	dc
	 
	

	2-meter dew point temperature
	K
	 
	1h/3h
	

	Mean sea level pressure
	Pa
	dc
	1h/3h
	

	Surface pressure 
	Pa
	dc / 6h
	1h/3h
	

	 
	 
	 
	 
	

	Precipitation
	kg/m^2
	dc
	1hc
	

	Max hourly precipitation rate
	kg/m^2/s
	dc
	 
	Defined as the precip rate averaged over

the whole hour with the highest precip amount

	Large-scale precipitation
	kg/m^2
	dc
	 
	

	Convective precipitation
	kg/m^2
	dc
	 
	

	Total Column water (separately for vapour,ice,liquid)
	kg/m^2
	dc
	 
	

	Snowfall
	kg/m^2
	dc
	 
	

	Large-scale snowfall
	kg/m^2
	dc
	 
	

	Convective snowfall
	kg/m^2
	dc
	 
	

	Evaporation 
	kg/m^2
	dc
	1hc/3hc
	

	Potential evapotranspiration
	kg/m^2
	 
	dc
	If available, provide a definition

	Total cloudiness (Fraction)
	0-1
	dc
	 
	

	 
	 
	 
	 
	

	Sensible heat flux at surface
	W/m^2
	dc
	1hc/3hc
	

	Latent heat flux at surface
	W/m^2
	dc
	1hc/3hc
	

	Momentum flux
	kg/m/s^2
	dc
	1hc/3hc
	

	Soil heat flux
	W/m^2
	dc
	1hc/3hc
	

	Net SW surface radiation
	W/m^2
	dc
	1hc/3hc
	

	Downward SW surface radiation
	W/m^2
	dc
	1hc/3hc
	

	Net LW surface radiation 
	W/m^2
	dc
	1hc/3hc
	

	Downward LW surface radiation 
	W/m^2
	dc
	1hc/3hc
	

	Top net SW
	W/m^2
	dc
	1hc/3hc
	

	Top downward SW radiation
	W/m^2
	dc
	1hc/3hc
	

	Top net LW
	W/m^2
	dc
	1hc/3hc
	

	Sunshine hours
	hours
	dc
	 
	Calculated from the model-specific definition

of a sunshine hour (dependent on fraction

direct radiation) in a given time step

	Global radiation
	W/m^2
	dc 
	 
	No need to store if identical to “Downward SW surface radiation”

	 
	 
	 
	 
	

	Moisture of upper 0.1 m soil layer 
	kg/m^2
	dc
	 
	

	Total soil moisture content
	kg/m^2
	d at 0 UTC
	 
	

	Snow water equivalent
	kg/m^2
	d at 0 UTC
	 
	

	Fractional snow cover
	fraction
	dc
	 
	

	Total runoff 
	kg/m^2
	dc
	 
	No need to store if equal 

to the sum of “Surface runoff” and “Drainage“

	Surface runoff
	kg/m^2
	dc
	1hc/3hc
	

	Drainage (deep runoff)
	kg/m^2
	dc
	1hc/3hc
	

	Albedo
	0-1
	dc
	 
	

	Field capacity
	 
	f
	 
	

	Wilting point
	 
	f
	 
	

	Porosity
	 
	f
	 
	

	Sea ice fraction
	fraction
	d at 0 UTC
	 
	

	
	
	 
	 
	

	 
	 
	 
	 
	

	2) Atmosphere, 3-D fields
	 
	 
	 
	

	2.1) Variables 
	 
	 
	 
	

	T
	K
	 
	 
	

	U
	m/s
	 
	 
	

	V
	m/s
	 
	 
	

	Omega
	Pa/s
	 
	 
	

	Z
	gpm
	 
	 
	

	Q
	kg/kg
	 
	 
	

	Cloud liquid water
	kg/kg
	 
	 
	May not be relevant when interpolated to pressure levels

	Cloud ice
	kg/kg
	 
	 
	May not be relevant when interpolated to pressure levels

	Relative humidity RH
	0-1
	 
	 
	

	Cloud area fraction in atmosphere layer
	0-1
	 
	 
	May not be relevant when interpolated to pressure levels

	 
	
	 
	 
	

	2.2) On all model levels
	
	 
	6h/12h
	

	 
	
	 
	 
	

	2.3) On interpolated pressure levels
	
	 
	 
	

	10 hPa
	
	 
	 
	

	20 hPa
	 
	 
	 
	

	30 hPa
	 
	 
	 
	

	50 hPa
	 
	 
	 
	

	70 hPa
	 
	 
	 
	

	100 hPa
	 
	d at 0 UTC
	6h
	If 6h data is stored on model levels, the optional storing of the same 6h data at pressure levels might not be needed 

	150 hPa
	 
	 
	 
	

	200 hPa
	 
	 
	 
	

	250 hPa
	 
	 
	 
	

	300 hPa
	 
	d at 0 UTC
	6h
	See above

	350 hPa
	 
	 
	 
	

	400 hPa
	 
	 
	 
	

	500 hPa
	 
	d at 0 UTC
except:

Z 6h
	6h
	See above

	600 hPa
	 
	 
	 
	

	700 hPa
	 
	d at 0 UTC
except:

RH 6h (*)

U,V 12h
	6h
	See above

	800 hPa
	 
	 
	 
	

	850 hPa
	 
	d at 0 UTC
except:

RH 6h (*)
U,V 12h
	6h
	See above

	900 hPa
	 
	 
	 
	

	925 hPa
	 
	d at 0 UTC
except:

RH 6h (*)
	6h
	See above

	950 hPa
	 
	 
	 
	

	1000 hPa
	 
	d at 0 UTC
except:

Z, RH 6h (*)
	6h
	See above

	 
	 
	 
	 
	

	ISCCP Cloudiness OR full cloud cover profile
	 
	 
	 
	

	Low (recommendation: Psurfq – 0.8*Psurf)
	 
	dc
	 
	Check definition!

	Medium (recommendation: 0.8*Psurf – 0.45*Psurf)
	 
	dc
	 
	Check definition!

	High (recommendation: 0.45*Psurf – 0 hPa)
	 
	dc
	 
	Check definition!

	3) Soil/Ice (3-D)
	 
	 
	 
	

	Soil temperature (profile on model levels)
	K
	d at 0 UTC
	 
	

	Soil moisture (profile on model levels)
	kg/m^2
	d at 0 UTC
	 
	

	Sea ice temperature profile
	K
	d at 0 UTC
	 
	

	 
	 
	 
	 
	

	4) Fixed Fields
	 
	 
	 
	

	Land-sea mask
	 
	f
	 
	

	Orography
	 
	f
	 
	

	Land use fields
	 
	f
	 
	

	 
	 
	 
	 
	

	Dynamical output data 
	 
	 
	 
	

	UGEO at 850 and 500 hPa 
	m/s
	
	dc
	

	VGEO at 850 and 500 hPa 
	m/s
	
	dc
	

	Potential vorticity at 315, 330, 350, 380 and 405 K 
	s-1
	
	dc
	

	UQ 
	kg/kg m/s
	
	dc
	

	VQ 
	kg/kg m/s
	
	dc
	

	UT 
	K m/s
	
	dc
	

	VT 
	K m/s
	
	dc
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