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1. Introduction


Start text here.
2. The Input Data

The input files for this VAP are the standard ARM NetCDF file formats.  To order to properly run this VAP we need the following input files and data for the Southern Great Plains (SGP), Tropical Western Pacific (TWP), and North Slope of Alaska (NSA) sites:
2.1 SGP Site

Solar and Infrared Radiation System (SIRS) instruments:
sgpsirsXX.a0 and sgpsirsXX.a1, sgp1smosXX.a0 or sgp5ebbrXX.a0

Where:


sgpsirsXX.a0 - 20 second data


sgpsirsXX.a1 - 60 second 

sgp1smosXX.a0 - 60 second data OR sgp5ebbrXX.a0 - 60 second data

NOTE:  For details of the input variables see Appendix A.

Solar and Infrared Observing System (SIROS) instruments: 
sgpsirosXX.a1, sgp1smosXX.a0 or sgp5ebbrXX.a0

Where:


sgpsirosXX.a1 - 20 second data

sgp1smosXX.a0 - 60 second data OR sgp5ebbrXX.a0 - 60 second data

NOTE:  For details of the input variables see Appendix A.

Broadband Radiometer Station (“BRS”) platform instruments: 
Sgp “bsrn”XX.a0 and sgp “bsrn”XX.a1, sgp1smosXX.a0 or sgp5ebbrXX.a0

Where:

sgp”BSRN”XX.a0 - 20 second data

sgp”BSRN”XX.a1 - 60 second data

gp1smosXX.a0 - 60 second data OR sgp5ebbrXX.a0 - 60 second data
NOTE:  For details of the input variables see Appendix A.

2.2 TWP and NSA Sites
Sky radiation (SKYRAD) instruments:

twpskyrad60sXX.b1, twpskyrad20sXX.a1, twpgndrad60sXX.b1, twpsmet60sXX.b1

Where:


twpskyrad60sXX.b1 - 60 second data


twpskyrad20sXX.a1 - 20 second data


twpgndrad60sXX.b1 - 60 second data


twpsmet60sXX.b1 - 60 second data

NOTE:  For details of the input variables see Appendix A.
3. Algorithm
3.1 Subheading, if any….

Insert Text here.

3.1.1 Organize Input Data
XXX instruments:

Insert text here.
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Figure 1.  Flow diagram of possibly.
3.1.1.1 Additional Heading if needed.

Insert text here.
3.1.1.1.1 More heading types…
XXX instruments:


Insert text here.
[image: image2.wmf] 


Figure 2.  Example of a figure.

4. Calculate the Best Estimate of the Downwelling Shortwave Diffuse

Insert text here:
· Example of a bulleted list.
5. Calculate Shortwave Sum

· Insert text here.
6. Output Data


The XXX VAP produces one output file.  The name of the output file varies, dependent upon the processed input file.


The name of the output file is :



SSSNNNNNN1duttXX.c1.YYYYMMDD.hhmmss

Where:


SSS

–
the site of the instrument (e.g., sgp)


NNNNN
–
the main instrument name (e.g., sirs)


1dutt 

–
identifies that this is DIFFCORR1DUTT VAP


XX 

–
facility 


YYYY 

–
year, MM - month of the year, DD - day of the month, hh - hour of the day, 
mm - minute of the hour, ss - second of the minute of data start


Possible site, instrument, and facility combination for the output files are defined in Table 2.
	Table 2.  Output File Combinations

	Site
	Instrument
	Facility

	SGP
	SIRS
	C1, E1, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E13, E15, E16, E18, E19, E20, E21, E22, E24, E25

	
	BRS
	C1

	
	SIROS
	E1, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E13, E15, E16, E18, E20, E22, E24

	TWP
	SKYRAD
	C1, C2

	NSA
	SKYRAD
	C1, C2



The format of the output file is identical for all site, instrument, and facility combinations.  The detailed variable description is in Table 7 of Appendix F.  

7. Summary


Insert summary here.
8. References
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Appendix A - Input Data

Table 3 lists the various ARM data streams used in the VAP for SIRS data, along with the specific variables in files that are used in processing.

	Table 3.  SIRS Input Files and Variables

	Data Stream
	Variable Name
	Variable Long Name
	Units

	sgpsirsXX.a0
	down_long_case_resist
	downwelling pyrgeometer case thermistor resistance
	Ratio

	
	down_long_dome_resist
	downwelling pyrgeometer dome thermistor resistance
	Ratio

	
	down_long_hemisp
	downwelling pyrgeometer thermopile voltage
	mV

	
	up_long_case_resist
	upwelling pyrgeometer case thermistor resistance
	Ratio

	
	up_long_dome_resist
	upwelling pyrgeometer dome thermistor resistance
	Ratio

	sgpsirsXX.a1
	down_long_hemisp
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer
	Wm-2

	
	down_short_diffuse_hemisp
	downwelling shortwave diffuse hemispheric irradiance, ventilated pyranometer
	Wm-2

	
	short_direct_normal
	shortwave direct normal irradiance, pyrheliometer
	Wm-2

	
	sown_short_hemisp
	downwelling shortwave hemispheric irradiance, ventilated pyranometer
	Wm-2

	
	up_long_hemisp
	upwelling (10 m) longwave hemispheric irradiance, pyrgeometer
	Wm-2

	
	up_short_hemisp
	upwelling (10 m) shortwave hemispheric irradiance, pyranometer
	Wm-2

	
	lat
	North latitude
	degrees

	
	lon
	east longitude
	degrees

	sgp1smosXX.a0
	temp
	temperature
	C

	
	rh
	relative humidity
	%

	
	bar_pres
	barometric pressure
	kPa

	
	wspd
	Wind speed
	m/s

	
	wdir
	Wind direction
	deg

	
	vap_pres
	vapor pressure
	kPa

	
	precip
	precipitation total
	mm

	sgp5ebbrXX.a0
	tair_top
	top air temperature
	C

	
	hum_top
	top relative humidity
	Fraction

	
	pres
	atmospheric pressure
	kPa

	
	wind_s
	acalar wind speed
	m/s

	
	wind_d
	Wind direction (relative to true north)
	deg

	
	vp_top
	top vapor pressure
	kPa


NOTE:  When processing SIRS E25 facility, some of the input case and dome temperature related data is very “noisy.”  Before we run the data through the algorithm, the data is smoothed.  We use an 11-min running average for every input point of the “noisy” input data.  The variables that are smoothed are as follows:
sgpsirsXX.a0:

down_long_case_resist

down_long_dome_resist

up_long_case_resist

up_long_dome_resist

sgpsirsXX.a1:


down_long_hemisp

up_long_hemisp


Table 4 lists the various ARM data streams used in the VAP for SIROS data, along with the specific variables in files that are used in processing.

	Table 4.  SIROS Input Files and Variables

	Data Stream
	Variable
	Variable Long Name
	Units

	sgpsirosXX.a1
	down long diffuse hemisp
	downwelling longwave diffuse hemispheric irradiance, ventilated pyrgeometer
	Wm-2

	
	down long dome temp
	ventilated pyrgeometer dome temperature
	degC

	
	down long case temp
	ventilated pyrgeometer case temperature
	degC

	
	down short hemisp
	downwelling shortwave hemispheric irradiance, ventilated pyranometer
	Wm-2

	
	short direct normal
	shortwave direct normal irradiance, pyrheliometer
	Wm-2

	
	down short diffuse hemisp
	downwelling shortwave diffuse hemispheric irradiance, ventilated pyranometer
	Wm-2

	
	up_long_hemisp
	10 m upwelling longwave hemispheric irradiance, pyrgeometer
	Wm-2

	
	up_short_hemisp
	10 m upwelling shortwave hemispheric irradiance, pyranometer
	Wm-2

	
	up_long_dome_temp
	10 m longwave case temperature, pyrgeometer
	degC

	
	up_long_case_temp
	10 m longwave case temperature, pyrgeometer
	degC

	
	lat
	north latitude
	Degrees

	
	lon
	east longitude
	Degrees

	sgp1smosXX.a0
	temp
	temperature
	C

	
	Rh
	relative humidity
	%

	
	bar_pres
	barometric pressure
	kPa

	
	wspd
	wind speed
	m/s

	
	wdir
	wind direction
	deg

	
	vap_pres
	vapor pressure
	kPa

	
	precip
	precipitation total
	mm

	sgp5ebbrXX.a0
	tair_top
	top air temperature
	C

	
	hum_top
	top relative humidity
	Fraction

	
	pres
	atmospheric pressure
	kPa

	
	wind_s
	scalar wind speed
	m/s

	
	wind_d
	wind direction (relative to true north)
	deg

	
	vp_top
	top vapor pressure
	kPa



Table 5 lists the various ARM data streams used in the VAP for the “BRS” platform data, along with the specific variables in files that are used in processing.
	Table 5.  “BRS” Input Files and Variables

	Data Stream
	Variable
	Variable Name Long
	Units

	sgp”BSRN”XX.a0
	ptcase
	average pyrgeometer case thermistor resistance
	Ohms

	
	ptdome
	average pyrgeometer dome thermistor resistance
	Ohms

	
	psig
	average pyrgeometer thermopile voltage
	MV

	sgp”BSRN”XX.a1
	nip
	direct-beam normal solar irradiance
	Wm-2

	
	psp1
	downwelling hemispheric diffuse solar irradiance
	Wm-2

	
	psp2
	downwelling hemispheric solar irradiance
	Wm-2

	
	psig
	downwelling hemispheric infrared irradiance
	Wm-2

	
	lat
	north latitude
	degrees

	
	lon
	east longitude
	degrees

	

	Table 5.  (contd)

	Data Stream
	Variable
	Variable Name Long
	Units

	sgp1smosXX.a0
	temp
	temperature
	C

	
	rh
	relative humidity
	%

	
	bar_pres
	barometric pressure
	kPa

	
	wspd
	wind speed
	m/s

	
	wdir
	wind direction
	deg

	
	vap_pres
	vapor pressure
	kPa

	
	precip
	precipitation total
	mm

	sgp5ebbrXX.a0
	tair_top
	top air temperature
	C

	
	hum_top
	top relative humidity
	Fraction

	
	pres
	atmospheric pressure
	kPa

	
	wind_s
	scalar wind speed
	m/s

	
	wind_d
	wind direction (relative to true north)
	deg

	
	vp_top
	top vapor pressure
	kPa



Table 6 lists the various ARM data streams used in the VAP for SKYRAD data, along with the specific variables in files that are used in processing.
	Table 6.  SKYRAD Input Files and Variables

	Data Stream
	Variable
	Variable Name Long
	Units

	twpskyrad20sXX.a1
	pir1_uncorr _irradiance
	instantaneous PIR1 uncorrected irradiance
	Wm-2

	
	pir1_case_therm
	instantaneous PIR1 case thermistor 
	Ohms

	
	pir1_dome_therm
	instantaneous PIR1 dome thermistor
	Ohms

	
	pir2_uncorr _irradiance
	instantaneous PIR2 uncorrected irradiance
	Wm-2

	
	pir2_case_therm
	instantaneous PIR2 case thermistor 
	Ohms

	
	pir2_dome_therm
	instantaneous PIR2 dome thermistor
	Ohms

	twpskyrad60sXX.b1
	psp1_mean
	PSP1 unshaded mean
	Wm-2

	
	pir1_mean
	PIR1 unshaded mean
	Wm-2

	
	pirs_mean
	PIR shaded mean
	Wm-2

	
	psps_mean
	PSP shaded mean
	Wm-2

	
	nip_mean
	NIP mean
	Wm-2

	
	lat
	north latitude
	degrees

	
	lon
	east longitude
	degrees

	twpgndrad60sXX.b1
	up_short_hemisp
	upwelling shortwave hemispheric irradiance, pyranometer
	Wm-2

	
	up_short_hemisp_std
	upwelling shortwave hemispheric irradiance, pyranometer, standard deviation
	Wm-2

	
	up_short_hemisp_max
	upwelling shortwave hemispheric irradiance, pyranometer, maxima
	Wm-2

	
	up_short_hemisp_min
	upwelling shortwave hemispheric irradiance, pyranometer, minima
	Wm-2

	
	up_long_hemisp
	upwelling longwave hemispheric irradiance, pyrgeometer
	Wm-2

	
	up_long_hemisp_std
	upwelling longwave hemispheric irradiance, pyrgeometer, standard deviation
	Wm-2

	
	up_long_hemisp_max
	upwelling longwave hemispheric irradiance, pyrgeometer, maxima
	Wm-2

	
	up_long_hemisp_min
	upwelling longwave hemispheric irradiance, pyrgeometer, minima
	Wm-2

	twpsmet60sXX.b1
	temp_mean
	temperature mean
	deg C

	
	relh_mean
	relative humidity mean
	%

	
	atmos_pressure
	atmospheric pressure
	hPa

	
	wind1_spd_arith_avg
	wind #1 speed arithmetic average
	m/sec

	
	wind1_dir_vec_avg
	wind #1 direction vector average
	degrees

	
	wind2_spd_arith_avg
	wind #2 speed arithmetic average
	m/sec

	
	wind2_dir_vec_avg
	wind #2 direction vector average
	degrees

	
	vappress_mean
	vapor pressure mean
	hPa

	
	precip_mean
	precipitation mean
	mm/hr


Appendix B - Calculation of XXX
XXX instruments:


We need to calculate the ….
Appendix D - Calculation of XXX Longwave Irradiance, etc…
XXX instruments:

PIR_calc = Df + Sig*Tc4 – C2* Sig*(Td4 - Tc4)

Where:


PIR_calc
=
Longwave Irradiance (Wm-2)


Df
=
PIR detector flux (Wm-2)



(calculated from SIRS/BRS a0 data stream, present in SKYRAD a1 data stream)

Sig
=
Stephan-Boltzman Constant = 5.67E-08 W/(m2 K4)


Tc
=
PIR case temperature (K)


Td
=
PIR dome temperature (K)


C2
=
PIR dome correction factor





= 4.0 (fixed value for All SIRS, SKYRAD PIRs)





= 3.5 (fixed value for All “BRS” PIRs)
Appendix E - Calculation of XXXX 
[image: image3.wmf]4
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Where:


Te
=
Downwelling Broadband IR Brightness Temperature (K)


PIR_orig
=
Longwave IR present in SIRS a1, “BRS” a1, SIROS a1 and SKYRAD b1 (60s) data stream (Wm-2)


Sigma
=
Stephan-Boltzman Constant = 5.67E-08 W/(m2 K4)

Appendix F - Output Variables


Table 7 lists the detail description of the variables for the DIFFCORRIDUTT VAP output file.

	Table 7.  Diffcorr1dutt VAP output-file variables

	Field Name
	Units
	Description

	base_time
	
	seconds since 1970-1-1 0:00:00 0:00

	time_offset
	
	seconds
time offset from base_time

	time
	
	time offset from midnight

	down_short_hemisp_sum
	Wm-2
	downwelling shortwave hemispheric irradiance, calculated, sum of direct shortwave and corrected diffuse shortwave if avail, else down_short_hemisp_uncorrected

	status_down_short_hemisp_sum
	unitless
	status flag for downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, sum of direct shortwave and corrected diffuse shortwave

	up_short_hemisp
	Wm-2
	upwelling (10 m) shortwave hemispheric irradiance, ventilated pyranometer

	up_short_hemisp_std
	Wm-2
	upwelling (10 m) shortwave hemispheric irradiance, ventilated pyranometer, standard deviation

	up_short_hemisp_max
	Wm-2
	upwelling (10 m) shortwave hemispheric irradiance, ventilated pyranometer, maxima

	up_short_hemisp_min
	Wm-2
	upwelling (10 m) shortwave hemispheric irradiance, ventilated pyranometer, minima

	down_long_hemisp
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer

	down_long_hemisp_std
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, standard deviation

	down_long_hemisp_max
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, maxima

	down_long_hemisp_min
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, minima

	up_long_hemisp
	Wm-2
	upwelling (10 m) longwave hemispheric irradiance, ventilated pyrgeometer

	up_long_hemisp_std
	Wm-2
	upwelling (10 m) longwave hemispheric irradiance, ventilated pyrgeometer, standard deviation

	up_long_hemisp_max
	Wm-2
	upwelling (10 m) longwave hemispheric irradiance, ventilated pyrgeometer, maxima

	up_long_hemisp_min
	Wm-2
	upwelling (10 m) longwave hemispheric irradiance, ventilated pyrgeometer, minima

	short_direct_normal
	Wm-2
	shortwave direct normal irradiance, pyrgeometer

	short_direct_normal_std
	Wm-2
	shortwave direct normal irradiance, pyrgeometer, standard deviation

	short_direct_normal_max
	Wm-2
	shortwave direct normal irradiance, pyrgeometer, maxima

	short_direct_normal_min
	Wm-2
	shortwave direct normal irradiance, pyrgeometer, minima

	dsdh_best_estimate
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, best estimate

	dsdh_full_corrected
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, full corrected

	status_dsdh_full_corrected
	unitless
	status flag for downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, full corrected

	dsdh_full_corrected_mode
	unitless
	full correction mode for downwelling shortwave hemispheric irradiance, ventilated pyrgeometer

	qc_dsdh_full_corrected
	unitless
	QC metric flag for full corrected downwelling shortwave hemispheric irradiance

	qc_dsdh_full_corrected_performance
	unitless
	QC metric flag performance for full corrected downwelling shortwave hemispheric irradiance


	Table 7.  (contd)

	Field Name
	Units
	Description

	dsdh_detector_corrected
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, detector-only corrected

	status_dsdh_detector_corrected
	unitless
	status flag for downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, detector-only corrected

	dsdh_detector_corrected_mode
	unitless
	detector-only correction mode for downwelling shortwave hemispheric irradiance, ventilated pyrgeometer

	qc_dsdh_detector_corrected
	unitless
	QC metric flag for detector-only corrected downwelling shortwave hemispheric irradiance

	qc_dsdh_detector_corrected_performance
	unitless
	QC metric flag performance for detector-only corrected downwelling shortwave hemispheric irradiance

	down_short_diffuse_hemisp_uncorrected
	Wm-2
	downwelling shortwave diffuse hemispheric irradiance uncorrected, pyrgeometer

	down_short_diffuse_hemisp_uncorrected_std
	Wm-2
	downwelling shortwave diffuse hemispheric irradiance, pyrgeometer uncorrected, standard deviation

	down_short_diffuse_hemisp_uncorrected_max
	Wm-2
	downwelling shortwave diffuse hemispheric irradiance, pyrgeometer uncorrected, maxima

	down_short_diffuse_hemisp_uncorrected_min
	Wm-2
	downwelling shortwave diffuse hemispheric irradiance, pyrgeometer uncorrected, minima

	down_short_hemisp_uncorrected
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, uncorrected for PIR loss

	down_short_hemisp_uncorrectd_std
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, uncorrected for PIR loss, standard deviation

	down_short_hemisp_uncorrectd_max
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, uncorrected for PIR loss, maxima

	down_short_hemisp_uncorrectd_min
	Wm-2
	downwelling shortwave hemispheric irradiance, ventilated pyrgeometer, uncorrected for PIR loss, minima

	down_long_hemisp_backup
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, backup

	down_long_hemisp_backup_std
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, backup,  standard deviation

	down_long_hemisp_backup_max
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, backup,  maxima

	down_long_hemisp_backup_min
	Wm-2
	downwelling longwave hemispheric irradiance, ventilated pyrgeometer, backup, minima

	down_long_case_temperature
	K
	downwelling pyrgeometer case thermistor temperature

	down_long_dome_temperature
	K
	downwelling pyrgeometer dome thermistor temperature

	up_long_case_temperature
	K
	upwelling pyrgeometer case thermistor temperature

	up_long_dome_temperature
	K
	upwelling pyrgeometer dome thermistor temperature

	down_long_case_temperature_backup
	K
	downwelling pyrgeometer case thermistor temperature, backup

	down_long_dome_temperature_backup
	K
	downwelling pyrgeometer dome thermistor temperature, backup

	detector_flux
	Wm-2
	detector flux

	detector_flux_backup
	Wm-2
	detector flux, backup

	effective_temperature
	K
	effective temperature

	rayleigh_limit
	Wm-2
	rayleigh limit

	status_rayleigh_limit
	unitless
	status flag for rayleigh limit

	rh
	%
	relative humidity

	air_temperature
	K
	temperature

	bar_pres
	kPa
	barometric pressure

	
	
	

	Table 7.  (contd)

	Field Name
	Units
	Description

	wind_speed_1
	m/s
	wind #1 speed

	wind_speed_2
	m/s
	wind #2 speed

	wind_direction_1
	deg
	wind #1 direction

	wind_direction_2
	deg
	wind #2 direction

	vap_pres
	mb
	vapor pressure

	precip
	mm
	precipitation total

	Zenith
	degree
	solar zenith angle

	cos_zenith
	unitless
	cosine of the solar zenith angle


Appendix G - XXX Model Calculation

Table 8 lists the Rayleigh model coefficients and default barometric pressure for the ARM sites.

	Table 8.  Rayleigh Model Coefficients and Default Barometric Pressure by Site

	Site
	Facility
	DGP Model Coefficients
	Default Barometric

Pressure (mb)

	
	
	a
	B
	c
	D
	e
	f
	

	SGP
	All Facilities
	204.7
	-698.7
	1113.0
	-897.0
	282.8
	0.04815
	979.0

	NSA
	C1
	205.7
	-690.5
	1089.7
	-873.4
	274.4
	0.04667
	1014.0

	
	C2
	205.7
	-690.5
	1089.7
	-873.4
	274.4
	0.04667
	1011.1

	TWP
	C1
	212.9
	-726.1
	1167.7
	-949.0
	301.3
	0.04678
	1009.7

	
	C2
	212.9
	-726.1
	1167.7
	-949.0
	301.3
	0.04678
	1009.0
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