Table 3b. ECPC CEOP variables and processes for the top of the atmosphere, the atmosphere, the surface and subsurface. A=accumulated over the previous 3 hours, I=instantaneous.  The accumulated variables at ft00 are not recommended for use. The raw output files used to extract the variables along with the MOLTS name and GRIB number are also provided. -99 = error/missing value in molts file. The typical min/max values are from molts stations compared at 3hr forecast from 06Z in July, 2001.

	Var.
	
	Units
	A, I
	Raw

Files
	MOLTS

NAME
	GRIB

#
	PDS6
	Typical min
	Typical max

	
	Miscellaneous
	
	
	
	
	
	
	
	

	1
	 Elevation
	m
	--
	SGB
	hgt
	7
	1
	-2.8
	5.5E+03

	2
	 Surface albedo
	%
	I
	FLX
	albdo
	84
	1
	1
	81

	3
	 Land/sea mask (land=1, sea=0) 

	0,1
	I
	FLX
	land
	81
	1
	0
	1

	4
	 Ice concentration (ice=1,no ice=0)
	0,1
	I
	FLX
	icec
	91
	1
	0
	1

	5
	 Total cloud cover




	%
	I
	FLX
	tcdc
	71
	200
	0
	100

	6
	 Roughness length 


	m
	I
	FLX
	sfcr
	83
	1
	0
	2.7

	7
	 Vegetation cover 


	%
	I
	SFB
	veg
	87
	1
	0
	1

	
	Top of Atmosphere Processes
	
	
	
	
	
	
	
	

	8
	 Shortwave downward flux (positive)

	W/m2
	A
	FLX
	dswrftoa
	204
	8
	0
	1.3E+03

	9
	 Shortwave upward flux (positive)


	W/m2
	A
	FLX
	uswrftoa
	211
	8
	0
	510

	10
	 Longwave upward flux (positive)


	W/m2
	A
	FLX
	ulwrftoa
	212
	8
	114
	340

	
	Vertically Integrated Atmos Variables
	
	
	
	
	
	
	
	

	11
	 Total moisture (precipitable water) Q
	cm
	A
	FLX
	pwat
	54
	200
	0.26
	7

	  11b
	 Total moisture (precipitable water) Q
	kg/m2
	I
	ECP
	pwatb
	54
	200
	2.7
	70

	12
	 Kinetic energy 
	kg/s2
	I
	ECP
	kei
	154
	200
	-190
	4.0E+06

	13
	 Geopotential energy (gZ)
	kg/s2
	I
	SGB
	gzi
	142
	10
	6.5E+08
	7.8E+08

	14
	 Enthalpy (CpT)
	kg/s2
	I
	SGB
	cpti
	187
	10
	1.3E+09
	2.7E+09

	  14b
	 Enthalpy (CpT)
	kg/s2
	I
	ECP
	cptib
	187
	200
	1.3E+09
	2.7E+09

	15
	 Phis (phi-RTv)d(ps/g)/dt
	kg/s2
	I
	ECP
	phisi
	197
	200
	-380
	400

	16
	 Total energy (CpT+KE+phis)
	kg/s2
	I
	ECP
	enti
	143
	200
	1.3E+09
	2.7E+09

	17
	 Total mass = ps/g


	kg/(m2)
	I
	ECP
	mass
	180
	200
	5.2E+03
	1.0E+04

	18
	 Surface pressure 


	Pa
	I
	SGB
	pres
	1
	1
	5.20E+04
	1.026E+005

	
	Vertically Integrated Processes
	
	
	
	
	
	
	
	

	19
	 Deep convective latent heating rate 


	W/ m2
	A
	DIV
	cnvhri
	100 
	200
	-1.4E-16
	3.6E+03

	20
	 Shallow convective latent heating rate
	W/ m2
	A
	DIV
	shahri
	101 
	200
	-0.74
	0.2

	21
	 Stable latent heating rate 


	W/ m2
	A
	DIV
	lrghri
	102 
	200
	-0.62
	1.1E+03

	22
	 Deep convective moistening rate 


	kg/(m2s)
	A
	DIV
	cnvmri
	103 
	200
	-1.4E-03
	2.2E-19

	23
	 Shallow convective moistening rate         
	kg/(m2s)
	A
	DIV
	shamri
	104 
	200
	0
	0

	24
	 Stable moistening rate 


	-kg/(m2s)
	A
	DIV 
	lrgmri
	105 
	200
	0
	4.3E-04

	25
	 Turbulent moistening rate
	kg/(m2s)
	A
	DIV 
	vdfmri
	240
	200
	-2.0E-05
	2.5E-04

	26
	 Turbulent heating rate
	W/ m2
	A
	DIV 
	vdfhri
	159
	200
	-215
	300

	27
	 Shortwave  heating rate
	W/ m2
	A
	DIV 
	swhri
	209
	200
	0
	260

	28
	 Longwave heating rate
	W/ m2
	A
	DIV 
	lwhri
	210
	200
	-230
	-36

	29
	 Precipitation rate                                        
	kg/m2/s
	A
	FLX
	prate
	59
	1
	0
	1.4E-03

	30
	 Convective precipitation  rate              
	kg/m2/s
	A
	FLX
	cprat
	214
	1
	0
	1.4E-03

	31
	 Precipitation (snow) rate
	kg/(m2s)
	A
	FLX
	srweq
	64
	1
	0
	3.5E-05

	32
	 Water vapor zonal flux



	kg/(ms)
	I
	ECP
	wvzfxi
	106
	200
	-820
	1.8E+03

	33
	 Water vapor meridional flux
	kg/(ms)
	I
	ECP
	wvmfxi
	107
	200
	-630
	1.1E+03

	34
	 Water vapor flux divergence



	kg/(m2s)
	I
	SGB
	wvfxdi
	108
	10
	-1.7E-03
	1.4E-03

	  34b
	 Water vapor flux divergence



	kg/(m2s)
	I
	ECP
	wvfxdib
	108
	200
	-1.7E-03
	1.2E-03

	35
	 Kinetic energy flux divergence
	W/m2
	I
	ECP
	kefxdi
	140
	200
	-92
	110

	36
	 Geopotential height flux divergence 
	1/s
	I
	SGB
	gzfxdi
	110
	10
	-6.1E+03
	1.1E+04

	  36b
	 Mass weighted geopotential height flux divergence 
	W/m2
	I
	ECP
	mgzfxdi
	32
	200
	-5.1E+03
	1.1E+04

	37
	 Enthalpy flux divergence 
	gm/s3
	I
	SGB
	cptfxdi
	189
	10
	-1.9E+04
	9.5E+03

	  37b
	 Mass  weighted enthalpy flux divergence 
	W/m2
	I
	ECP
	mcptfxdi
	31
	200
	-7.9E+03
	4.4E+03

	38
	 Total energy flux div. (CpT+gz+KE)
	W/m2
	I
	ECP
	entfxdi
	213
	200
	-3.6E+03
	4.5E+03

	39
	 Mass flux divergence
	kg/(m2s)
	I
	ECP
	msfxdi
	141
	200
	-1.5E-02
	1.2E-02

	
	Surface Variables
	
	
	
	
	
	
	
	

	40
	 Surface skin temperature 


	K
	I
	FLX
	tmpskin
	11
	1
	263
	320

	41
	 2-meter temperature 


	K
	I
	FLX
	tmp2m
	11
	105
	266
	316

	42
	 2-meter specific humidity 


	kg/kg
	I
	FLX
	spfh2m
	51
	105
	2.2E-03
	5.8E-02

	43
	 U-component at 10 m 


	m/s
	I
	FLX
	ugrd10m
	33
	105
	-15
	24

	44
	 V-component at 10 m 


	m/s
	I
	FLX
	vgrd10m
	34
	105
	-8.8
	17

	45
	 Snow water equivalent



	kg/m2
	I
	FLX
	weasd
	65
	1
	0
	100

	46
	 Vegetation water 


	kg/m2
	I
	FLX
	cnwat
	223
	1
	0
	2

	47
	 Planetary boundary layer height


	m
	I
	FLX
	hpbl
	221
	1
	40
	4.4E+03

	
	Surface Processes
	
	
	
	
	
	
	
	

	48
	 Shortwave downward flux (positive number)
	W/m2
	A
	FLX
	dswrf
	204
	1
	0
	1.0E+03

	49
	 Shortwave upward flux (positive number)

	W/m2
	A
	FLX
	uswrf
	211
	1
	0
	150

	50
	 Longwave downward flux (positive number)
	W/m2
	A
	FLX
	dlwrf
	205
	1
	170
	480

	51
	 Longwave upward flux (positive number)
	W/m2
	A
	FLX
	ulwrf
	212
	1
	290
	530

	52
	 Sensible heating = Total turbulent heating  

 (positive upward)
	W/m2
	A
	FLX
	shtfl
	122
	1
	-220
	300

	53
	 Latent heating = Total turbulent latent heating (positive upward)
	W/m2
	A
	FLX
	lhtfl
	121
	1
	-41
	620

	54
	 Snowmelt heat flux
	W/m2
	A
	FLX
	snohf
	229
	1
	0
	81

	55
	 Surface runoff plus layer runoff minus base flow
	kg/m2/s
	A
	FLX
	runof
	90
	1
	-1.7E-24
	1.5E-03

	56
	 Baseflow runoff                                 
	kg/m2/s
	A
	FLX
	bgrun
	234
	1
	0
	0

	
	Bottom of Subsurface Processes
	
	
	
	
	
	
	
	

	58
	 Ground heat flux
	W/m2
	A
	FLX
	gflux
	155
	1
	-150
	82

	
	Atmosphere Variables
	
	
	
	
	
	
	
	

	59
	 Temperature
                                
	K
	I
	PGB
	tmp
	11
	100
	190
	321

	  59b
	 Temperature
                                
	K
	I
	SGB
	tmpb
	11
	107
	190
	305

	60
	 Moisture





	kg/kg
	I
	PGB
	spfh
	51
	100
	-9.0E-04
	2.4E-02

	  60b
	 Mass weighted moisture
	kg/m2
	I
	ECP
	mspfh
	50
	107
	-5.7
	240

	  60c
	 Moisture





	kg/kg
	I
	SGB
	spfhc
	51
	107
	-6.8E+04
	2.4E-02

	61
	 Zonal wind





	m/s
	I
	PGB
	ugrd
	33
	100
	-40
	64

	  61b
	 Zonal wind





	m/s
	I
	SGB
	ugrdb
	33
	107
	-43
	89

	62
	 Meridional wind




	m/s
	I
	PGB
	vgrd
	34
	100
	-50
	61

	  62b
	 Meridional wind




	m/s
	I
	SGB
	vgrdb
	34
	107
	-59
	63

	63
	 Geopotential height




	m2/s2
	I
	PGB
	gp
	7
	100
	-166
	3.2E+04

	64
	 Pressure velocity




	Pa/s
	I
	PGB
	vvel
	39
	100
	-0.97
	0.42

	  64b
	 Pressure velocity




	Pa/s
	I
	ECP
	vvelb
	39
	107
	-24
	14

	  64c
	 Pressure velocity




	Pa/s
	I
	SGB
	vvelc
	39
	107
	-1.6
	0.62

	65
	 Mass weighted kinetic energy 
	J/m2
	I
	ECP
	ke
	68
	107
	-1.8E+05
	2.6E+07

	66
	 Mass weighted Enthalpy 
	J/m2
	I
	ECP
	cpt
	69
	107
	1.0E+09
	3.1E+09

	67
	 Geopotential Energy 
	J/m2
	I
	SGB
	gz
	70
	107
	410
	4.5E+05

	68
	 Total Mass weighted Energy (CpT+KE+phis)
	J/m2
	I
	ECP
	ent
	219
	107
	1.0E+09
	3.1E+09

	
	Atmosphere Processes 3D
	
	
	
	
	
	
	
	

	69
	 Deep convective latent heating rate 


	W/m2
	A
	DIV
	cnvhr
	242
	107
	-330
	560

	70
	 Shallow convective heating rate               
	W/m2
	A
	DIV
	shahr
	244
	107
	-14
	21

	71
	 Stable latent heating rate 

            
	W/m2
	A
	DIV
	lrghr
	241
	107
	-76
	290

	72
	 Deep convective moistening rate 


	kg/m2/s
	A
	DIV
	cnvmr
	243
	107
	-2.3E-04
	2.0E-04

	73
	 Shallow convective moistening rate          
	kg/m2/s
	A
	DIV
	shamr
	245
	107
	-3.0E-05
	2.0E-05

	74
	 Stable moistening rate 


	-kg/m2/s
	A
	DIV
	lrgmr
	236
	107
	-3.0E-05
	1.2E-04

	75
	 Turbulent moistening rate                               
	kg/m2/s
	A
	DIV
	vdfmr
	249
	107
	-1.0E-04
	1.2E-04

	76
	 Turbulent heating rate                                    
	W/m2
	A
	DIV
	vdfhr
	246
	107
	-84
	61

	77
	 Shortwave heating rate 
	W/m2
	A
	DIV
	swhr
	250
	107
	0
	54

	78
	 Longwave heating rate

	W/m2
	A
	DIV
	lwhr
	251
	107
	-99
	46

	79
	 Water  vapor zonal flux
	kg/(ms)
	I
	ECP
	wvzfx
	173
	107
	-3.2E+03
	5.3E+03

	80
	 Water vapor meridional flux



	kg/(ms)
	I
	ECP
	wvmfx
	174
	107
	-1.7E+03
	3.8E+03

	81
	 Water vapor vertical flux



	kg/(ms)
	I
	ECP
	wvvfx
	199
	107
	-4.2E-03
	7.9E-03

	82
	 Water vapor flux divergence



	kg/(m2s)
	A
	SGB
	wvfxdv
	200
	107
	-8.7E-05
	4.8E-07

	  82b
	 Water vapor flux divergence



	kg/(m2s)
	I
	ECP
	wvfxdvb
	200
	107
	-5.0E-03
	3.1E-03

	83
	 Kinetic energy flux divergence


	W/m2
	I
	ECP
	kefxdv
	201
	107
	-470
	540

	84
	 Geopotential height flux divergence (gZ)
	W/m2
	I
	SGB
	gzfxd
	29
	107
	-13
	16

	  84b
	 Geopotential height flux divergence (gZ)
	W/m2
	I
	ECP
	gzfxdb
	29
	107
	-1.4E+04
	2.4E+04

	85
	 Enthalpy flux divergence (CpT)
	W/m2
	I
	SGB
	cptfxd
	30
	107
	-20
	20

	  85b
	 Enthalpy flux divergence (CpT)
	W/m2
	I
	ECP
	cptfxdb
	30
	107
	-1.9E+04
	1.1E+04

	86
	 Total energy flux div. (CpT+gZ+KE)
	W/m2
	I
	ECP
	entfxd
	203
	107
	-1.5E+04
	1.3E+04

	87
	 Mass flux divergence
	kg/(m2s)
	I
	ECP
	msfxdv
	202
	107
	-1.5E-02
	1.2E-02

	
	Subsurface Variables 3D
	
	
	
	
	
	
	
	

	88
	 Soil moisture
Top Layer   

	%
	I
	FLX
	soilw10
	144
	112
	-0.55
	0.47

	89
	 Soil moisture Bottom Layer 
	%
	I
	FLX
	soilw200
	144
	112
	-0.55
	0.47

	90
	 Temperature
Top Layer   


	K
	I
	FLX
	tmp10
	11
	112
	270
	309

	91
	 Temperature Bottom Layer   
	K
	I
	FLX
	tmp200
	11
	112
	262
	303

	
	Xtra variables
	
	
	
	
	
	
	
	

	92
	 Snow sublimation heat flux
	W/m2
	A
	FLX
	snoev
	230
	1
	-12
	150

	93
	 Phis (phi-RTv)d(ps/g)/dt
	W/m2
	I
	ECP
	phis
	222
	107
	-3.7E+03
	4.8E+03

	
	SFM Only variables
	
	
	
	
	
	
	
	

	94
	 Soil moisture
2nd Layer   

	%
	I
	FLX
	soilw40
	144
	112
	
	

	95
	 Soil moisture 3rd Layer 
	%
	I
	FLX
	soilw100
	144
	112
	
	

	96
	 Temperature
2nd Layer   


	K
	I
	FLX
	tmp40
	11
	112
	
	

	97
	 Temperature 3rd Layer   
	K
	I
	FLX
	tmp100
	11
	112
	
	


