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Introduction
The objective of the Aerosol Best Estimate (ABE) Value Added Procedure (VAP) is to provide profiles of aerosol extinction, single scatter albedo, asymmetry parameter, and angstrom exponent for all times and heights above the central facility at the ARM Southern Great Plains (SGP) site for these applications.  Therefore, the ABE must provide estimates of the aerosol optical properties in all conditions (clear, broken clouds, overcast clouds, etc).  The primary requirement of this VAP was to provide a continuous (in time and height) aerosol dataset for the Broadband Heating Rate Profile (BBHRP) project.
A straw man plan for this VAP was developed at the Aerosol Working Group meeting at the ARM Science Team meeting in March 2000.  This document describes the algorithm details of the first version of this VAP, which attempts to use a minimum number of data streams to provide estimates for these profiles.  The algorithm currently utilizes column optical depth measurements from the Multi Filter Shadowband Radiometer (MFRSR) and Raman Lidar (RL), surface aerosol properties from the Aerosol Observing System (AOS), the relative humidity from radiosonde and the surface humidity from SMOS data.  After screening for clouds and performing data quality checks, the VAP derives a continuous time-series of aerosol optical depth (AOD) at 500 nm.  The associated extinction profile is selected from the Raman lidar climatology of Turner et al. (2001).  Single scatter albedo (ω0) and asymmetry parameter (g) profiles are derived by assuming the dry aerosol scattering properties measured by the AOS at the surface are constant with height.  The aerosol absorption is assumed to have no humidity dependence. The aerosols are then corrected to ambient Relative Humidity (RH) using the surface measured f(RH) relationship.  

This application currently is being run at Southern Great Plains site at the C1 facility.  This application is designed to run from 1998.  The VAP will be run once a month.
Algorithm
The most important optical property of aerosols for radiative transfer applications is the aerosol optical depth (AOD); therefore, significant effort is made in ABE to get good estimates of AOD.  The ABE algorithm currently has two sources of AOD: the Multi-Filter Shadowband Radiometer [MFRSR; Harrison and Michalsky 1994], the Raman lidar [Goldsmith et al. 1998].  If the above two sources are unavailable, then the data is   predicted using regression analysis from the surface RH, surface total scattering, and the average RH in the boundary layer.  The ABE logic assigns each data source a priority; i.e., if MFRSR AOD data are available, they are used in the ABE best-estimate optical depth.  However, if the MFRSR data are not available for some reason, the derived AOD using Raman lidar’s AOD and best estimate angstrom exponent [described in the section] is the next option.  The regression analysis is used as last option.  Finally, if AOD data is not available from any of the three methods or if the input and output parameters are not within reasonable bounds, the data has missing values. Linear interpolation in time is used to fill in these gaps.
The ABE time resolution is set to 10-minutes, so data from the AOS and MFRSR are averaged to achieve this temporal resolution.  However, before these data are averaged, a variety of quality control is applied as explained in the Quality Check section below.  The Raman lidar data, as processed by the 10rlprofbe1turn VAPs [Turner et al. 2002], are already at 10-min resolution, but only the Raman lidar samples where the AOD is a vertical integral of the aerosol extinction from the surface to 7 km are utilized in the ABE processing.  Note that the AOD from the Raman lidar, which is at 355 nm, is converted to AOD at 500 nm (the reference wavelength in the ABE) using the Angstrom coefficient derived from the Raman lidar and MFRSR when data from both instruments are available; it is assumed that the Angstrom coefficient varies slower in time than the AOD and thus this Angstrom coefficient can be interpolated for up to 3 days to fill in gaps in the data.

After the best-estimate of the AOD at 500 nm is determined, a lookup table is used to determine the appropriate aerosol extinction profile based upon the climatology developed from the 2 years of Raman lidar observations [Turner et al. 2001].  This lookup table is organized as a function of season and AOD.  

The ABE also provides estimates of the single scatter albedo (ω0) and asymmetry parameter (g) as a function of height.  These values are derived from the surface-based in situ measurements made by the AOS.  First, radiosonde humidity profiles are interpolated to provide estimates of the relative humidity for all times and heights above the central facility.  The surface level relative humidity from sonde is replaced with the data obtained from smos data.  The dry aerosol scattering and absorption properties for the sub-micron particles are assumed to be constant with altitude.  The 2-parameter fit provided as part of the AOS data stream f(RH) = a(1-u)-b, where u is the relative humidity interpolated from the radiosonde observation as a fraction, is used to rehumidify the dry aerosol scattering properties [Koontz et al. 2003].  The correction factors f(RH) for the total and backscattering coefficients at the red, green, and blue wavelengths observed by the AOS using the median correction parameters a,b for the year 2000 are displayed in Fig 2.  Note that no humidity correction is applied to the aerosol absorption coefficient observed by the AOS.  The scattering properties at the three wavelengths are used to compute the scattering properties at 500 nm (the reference wavelength for the ABE output), and an inverse wavelength relationship is assumed to convert the aerosol absorption from its observed wavelength (567 nm) to 500 nm.  

At this point, the submicron scattering properties have been rehumidified, providing humidified profiles of total scattering coefficient, backscattering coefficient, and aerosol absorption.  From these profiles, ω0 and g are computed following Koontz et al. [2003].  Note that the vertical variation seen in these profiles is strictly a function of the assumed humidity dependence of the scattering.  

The following are the input platforms and the associated fields that are included in this VAP.
	Platform Names
	Fields

	sgp10rlprofbe1turnC1.c1
	aod

	
	qc_flag

	
	aod_max_height

	sgpmfrsrod1barnmichC1.c1
	aerosol_optical_depth_filter1

	
	aerosol_optical_depth_filter2

	
	aerosol_optical_depth_filter3

	
	aerosol_optical_depth_filter4

	
	aerosol_optical_depth_filter5

	
	angstrom_exponent

	sgpaip1ogrenC1.c1
	angstrom_exponent_bluered_1um 

	
	GrnTScatCoef_1um_LRH

	
	GrnBScatCoef_1um_LRH  

	
	BluTScatCoef_1um_LRH 

	
	BluBScatCoef_1um_LRH 

	
	RedTScatCoef_1um_LRH

	
	RedBScatCoef_1um_LRH 

	
	Bap_G_1um

	sgpcmdlaosfitrhC1.c1
	green_fRH_2param_p1_1um

	
	green_fRH_2param_p2_1um

	
	green_bbsp_p1_1um

	
	green_bbsp_p2_1um

	
	blue_fRH_2param_p1_1um

	
	blue_fRH_2param_p2_1um

	
	blue_bbsp_p1_1um

	
	blue_bbsp_p2_1um

	
	red_fRH_2param_p1_1um

	
	red_fRH_2param_p2_1um

	
	red_bbsp_p1_1um

	
	red_bbsp_p2_1um

	
	green_max_wetRH_1um

	
	green_min_wetRH_1um

	
	blue_max_wetRH_1um

	
	blue_min_wetRH_1um

	
	red_max_wetRH_1um

	
	red_min_wetRH_1um

	sgplssondeC1.c1
	rh

	
	alt

	sgp1smosE13.a0
	rh

	sgpsondewnpnC1.b1
	rh

	
	alt

	sgpsondewrpnC1.b1
	rh

	
	alt

	sgpsondewnpnC1.a1
	rh

	
	alt

	sgpsondewrpnC1.a1
	rh

	
	alt


Table1:  Input Platforms and fields from each of the platforms.
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This VAP has several source files and a single header file. The purpose of the header file is to define all the input fields and the output fields in a central location.  This header file is included in the source file – aerosolbe1turn.c – which makes it easier to access all the fields defined in the header file.  The thresholds are also defined in the header file.  Similarly, all the external function and internal functions are centrally defined in the header file.  

The following steps are a brief description of the logic used in the aerosolbe1turn VAP:

1. Read the input data based on the retriever file. The data streams and the associated fields are listed in Table 1 above.
2. If the mfrsrod1barnmich data are not available for the whole month, the VAP will abort and no output will be generated.
3. Once the start time and the end time for the month are established, a 10 minute interval sample set is established.  Then, read the climatology file (aerosolbe1turn_paramater.cdf resides in $VAP_CONF_HOME directory) and establish the altitude based on the height in the climatology file.   
4. Read data from 10rlprofbe1turn and perform tolerance test and quality checks on the data as explained in the Quality Check section of this report. Realign the data based on the start and end time.  
5. Read data from mfrsrod1barnmich data stream.  Perform tolerance test as explained in the Quality Check section of this Technical Report. Filter clouds by performing cloudy threshold checks on the angstrom exponent.   Realign the data based on the start and end time and then calculate mean and standard deviations on the data around each 10 minute sample.
6. Read data from aip1ogren data stream.  Perform quality checks on the dry submicron scattering and absorption coefficients (βsp, βbsp, βap) as described below.  Realign the data based on the start and end time and calculate the mean for all the coefficients around each 10 minute sample.  Interpolate data when the interval for missing values is less than 3 hours. The absorption coefficient is then converted to 500 nm using the definition
βap,500  =  βap,550 * 545/500  
7. Read sonde data.  This VAP assumes that sonde is launched at a given time and the flight occurs instantaneously.  With this assumption, the base time for each launch is lined up to the closest 10 minute interval.  Then the data is interpolated first to the fixed height grid and then across time between 2 sonde launches.  For missing values that are found after interpolation, the RH is set to a default of 50%.  If a radiosonde does not achieve a maximum height of at least 7 km, then it is not used in the analysis.
8. Read smos data.  Realign data to the start and end time  and then replace the surface relative humidity with the smos data.

9. The 2-parameter fit f(RH) coefficients (a and b) are read from cmdlaosfitrh data stream.  The scattering data used in the fit of these coefficients must have a minimum RH smaller than 50% and a maximum RH larger than 75%.  Note that the 2-parameter fit coefficients are different for each wavelength.  Once the coefficients are screened for quality, the mean coefficient value is calculated for each 10 minute interval.  These mean values are interpolated for gaps of less than 3 days.  If the gaps still exist, then they are replaced with the default median values, which were determined from AOS data collected during the year 2000:
	Fields
	Default median values

	Total scattering parameter1 (green)
	0.804300

	Total scattering parameter2 (green)
	0.443600

	Total scattering parameter1 (blue)
	0.834500

	Total scattering parameter2 (blue)
	0.392000

	Total scattering parameter1 (red)
	0.761900

	Total scattering parameter2 (red)
	0.487800

	Back scatter parameter1 (green)
	0.971900

	Back scatter parameter2 (green)
	0.177800

	Back scatter parameter1 (blue)
	1.02100

	Back scatter parameter2 (blue)
	0.138200

	Back scatter parameter1 (red)
	0.919500

	Back scatter parameter2 (red)
	0.252700



  Table 1: Median correction parameters a,b  (1,2) for the year 2000 observed by the AOS
10. The 2-parameter fit coefficients are then used to determine the f(RH) correction that will be used to rehumidify the scattering coefficients:
f(RH) = a[1-u]-b 

where u is the relative humidity interpolated from sonde.  The a and b values are the 2-parameter fit values from cmdlaosfitrh data stream.  The 2 parameter fits are available for all three wavelengths, red (650 nm), green (550 nm) and blue (450 nm) for total scattering and back scatter. This humidity correction is then applied to the submicron dry scattering coefficients providing humidified profiles of total scattering and backscattering coefficient.  Note that the absorption coefficient is assumed to have no humidity dependence.
11. Then, the single scatter albedo (ω0) and asymmetry factor (g) are computed using the formulas {Koontz et al. 2003]
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12. Using the humidified total scattering coefficient and aerosol optical depth from mfrsrod1barnmich at 500 nm, the effective height is computed.
Heff  =   
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The effective height is then checked to make sure that it falls within a range of values.  The aerosolbe1turn_confg.txt in the conf directory has the 2 year minimum and maximum range for each hour and for each season.  If the effective height does not fall within the range, the median value is chosen for the particular sample time.
13.  The best estimate angstrom exponent is derived using the following method.

a. The interpolated angstrom exponent from mfrsrod1barnmich on the first  iteration.

b. Computed using AOD at 355 nm from the Raman Lidar and the AOD at 870nm from MFRSR.
c. If mfrsrod1barnmich data is not available, the angstrom exponent is derived by using the red and blue humidified Total Scattering Coefficient from the AOS.
14.  The best estimate aerosol optical depth at 355 nm is derived from 10rlprofbe1turn.  If the data from 10rlprofbe1turn is not available, then the best estimate is derived using AOD filter 2 (500 nm from the MFRSR) and angstrom exponent from mfrsrod1barnmich.

-best
15. The best estimate aerosol optical depth at 500 nm is derived from one of 3 sources.


a. If mfrsrod1barnmich AOD at 500nm is available, it is the first option.
b. If mfrsrod1barnmich filter 2 is not available, then the best estimate is derived from the best estimate angstrom exponent and AOD at 355 using the formula

i. -best
c. If the above 2 data are not available, then the data is predicted using regression analysis using the formula

i. AOD = a * RHbl + b * ln(Bsp * RHsfc) + c * RHsfc
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The fit coefficients a, b, and c were determined monthly from samples when the MFRSR data were available.  This particular empirical fit was chosen as it maximized the correlation of the predicted and observed AOD while minimizing the variance of the fit over all months during 2000 as shown below. 
The monthly distributions analysis of observed minus predicted AOD was done as in Figure 5 showing both methods - regression fit analysis and using the effective height values were done.  The regression fit closely matched the observed AOD and hence was chosen as the third option to predict AOD.
The best estimate aerosol optical depth at 500 nm is then checked for tolerance using the tolerance test and any missing data for 3 hours or less is interpolated.

Now, using the climatology parameter file, the extinction profile is picked based on the month and the bin that the aerosol optical depth falls into.  The extinction profile βep, 500 is scaled by height independent factor such that 

500, best = βep, 500(z)dz

16. As a final step, a single file for every month is written as output.

Table 2 shows the key input fields and the quality checks enforced on the key fields before computing the output.
	Input Data streams
	Key Input Fields
	Quality Check
	 Key Output Fields

	10rlprofbe1turn
	aerosol optical depth
	aox_max_height > threshold1
	be_aod_355

	mfrsrodbarnmich
	aerosol_optical_depth-filters
	threshold2 < angstrom exponent < threshold9
	be_aod_500

	aip1ogren
	TScatCoef_1um_LRH

BScatCoef_1um_LRH

Bap_G_1um

Angstrom_exponent_bluered_1um
	threshold3 < angstrom exponent < threshold4
	Dry Tscat_coef

Dry Bscat Coef

Dry Absorp Coef

	Cmdlaosfitrh
	fRH_2Param_p1_1um

fRH_2param_p2_1um

bbsp_p1_1um

bbsp_p2_1um
	threshold5 < parameter1 (a) > threshold6,

parameter2 (b) > threshold3 for total scattering, 

parameter2 (b) > threshold7 for back scatter
	f(RH)
Humidified Tscat Coef, Bscat Coef 

SSA, G

	sonde
	Rh
	Threshold3 < rh < threshold8
	Relative humidity

	smos
	Rh
	Threshold3 < rh < thresold8
	Relative humidity


Table 2: Best Estimate fields and input platforms.
	Thresholds
	Values

	Threshold1
	6.5

	Threshold2
	.5

	Threshold3
	0

	Threshold4
	3.0

	Threshold5
	.6

	Threshold6
	1.2

	Threshold7
	-.2

	Threshold8
	100

	Threshold9
	4.0


Table 3: Thresholds and threshold values
The input data for this VAP are from standard Atmospheric Radiation Measurement (ARM) netCDF files.  The critical input data are as follows:
sgpmfrsrod1barnmichC1.c1

CRITICAL data

sgp10rlprofbe1turnC1.c1

NON-CRITICAL data
sgpaip1ogrenC1.c1


NON-CRITICAL data
sgpcmdlaosfitrhC1.c1


NON-CRITICAL data

sgplssondeC1.c1


NON-CRITICAL data

sgpsondewrpnC1.b1


NON_CRITICAL data
sgpsondewrpnC1.a1


NON-CRITICAL data

sgpsondewnpnC1.a1


NON-CRITICAL data

sgpsondewnpnC1.b1


NON-CRITICAL data

sgp1smosE13.a0


NON-CRITICAL data

This VAP is dependent on the look up table aerosolbe1turn_parameter.cdf that resides in the conf directory ($VAP_CONF_HOME) along with the maker and retriever files. It is also dependent on the configuration file which has the values for the minimum, maximum and median values of effective height for a 2 year period.  
The VAP is run once a month.  The VAP will abort if mfrsrod1barnmich data stream is not available for the whole month.
Quality Checks

Each data stream goes through a series of quality checks.  The quality checks performed for the input data stream are explained below.
1. Quality checks on 10rlprofbe1turn are done by ensuring that the aod_max_height is greater than the threshold of 6.5 kilometers.  
2. The mfrsrod1barnmich data stream is checked for anomalies by doing the below tolerance test.

Tolerance Test:

This is done by establishing a rolling window.  In the case of data from mfrsrod1barnmich, a window of 90 samples before and after the sample of interest is established.  
a.   Calculate the mean and standard deviation of the samples in the window.

b. If the standard deviation of the window is greater than .05 and the difference between the absolute value of the sample of interest and the mean value of the window is greater than .05, then the sample of interest is flagged as bad data and replaced with missing value of -9999.0. But after running through a series of data and analyzing the data on October 2004, the test was changed to as follows:

c. If the standard deviation of the window is greater than .05, the sample of interest is flagged as bad data and replaced with missing value of -9999.0.
d.   The rolling window is then moved up by one sample.
3. Once the data has passed the tolerance test, the mfrsrod1barnmich data stream is screened for clouds.  If the angstrom exponent is less than the cloudy threshold of 0.5 or greater than 4.0,  then the aerosol optical depths for all the filters are replaced with missing values of -9999.0.  
4. The dry angstrom exponent from the aip1ogren is screened for bad data as well.  If the dry angstrom exponent for total scattering, back scattering and absorption coefficients is not within a range of 0 and 3, then these values are replaced with missing values of -9999.0.
5. The sonde profile is discarded if it does not reach a minimum height of 7 km.  The relative humidity from sonde data is set to a minimum value of 0.1% if the humidity is less than zero and the maximum value is set to 99.5%, if the humidity value is above 100.0.  If sonde data is not available, a default value of 50% is assigned.
6. The relative humidity from smos data is set to a minimum value of 0.1% if the humidity is less than zero and the maximum value is set to 99.5%, if the humidity value is above 100.0.  

7. The 2 parameter fit provided in the cmdlaosfitrh data stream is used to compute f(RH) and thus “rehumidify” the scattering coefficients to ambient conditions.  This function has the form f(RH) = a(1-RH) –b , where RH is given as a fraction and a and b are in the netcdf file as parameters 1 and 2 respectively.  The fields for red, blue and green total and back scatter coefficients from cmdlaosfitrh data stream, i.e. parameters 1 and 2, are also checked for quality.  The maximum RH range for red, blue and green are checked to make sure that they are greater than 75% and the minimum RH range for red, blue and green are checked to make sure that it is greater than 50%. Then, the red, blue and green total scattering parameters a are checked to make sure that they fall within the range of 0.6 and 1.2.  The total scattering parameter b should be greater than 0 but the back scatter coefficient b could be as low as -0.2.
Interpolation
This VAP uses linear regression to interpolate data when data are missing for a certain period of time.  The period of time that the data are interpolated varies from data stream to data stream.  The table below gives the gap within which data are interpolated if the values are missing.  If the gap is greater than the below interval, then the values are not interpolated.
	Field
	Interval

	Best estimate angstrom exponent
	                             3 days

	Best estimate aerosol optical depth at 355nm
	3 hours

	Best estimate aerosol optical depth at 500nm before using regression analysis
	3 hours

	Best estimate aerosol optical depth at 500nm after using regression analysis
	8 hours

	All dry coefficients from aip1ogren
	                             3 hours

	f(RH) correction coefficients 
	                             3 days

	All humidified total scattering and back scatter coefficients across time and height
	3 hours

	Angstrom exponent using humidified Red and Blue total scattering coefficient 
	3 days

	Effective height
	3 hours

	Single scatter albedo
	3 hours

	Asymmetry factor
	3 hours


Table 4: Interpolation intervals for the various output fields.
This VAP uses BW library, which standardizes input and output between automated procedures and the netCDF files.  It is a standard library used by developers in the ARM Experiment Center and External Data Center.  The desired fields from each input file are listed in the aerosolbe1turn_retriever.info file described in the next section.  All the above listed files can be ordered online from the ARM Archive Center (http://www.archive.arm.gov)
Configuration files

The following configuration files are used for this VAP.

1. aerosolbe1turn_main.info

2. aerosolbe1turn_retriever.info

3. aerosolbe1turn_maker.info

· aerosolbe1turn_main.info

For a VAP, the value included in main.info file is always “measurement”.

· aerosolbe1turn_retriever.info

The aerosolbe1turn_retriever.info file specifies what input platforms and fields are included in this VAP.  

· aerosolbe1turn_maker.info

The aerosolbe1turn_maker.info file specifies the output netCDF file names and the fields included in the output files.  It includes all the formatting information for the output netCDF files. 
Dependent files
This VAP is dependent on 2 files that reside in the $VAP_CONF_HOME directory.  The aerosolbe1turn_cnfg.txt file includes the 2 year median, minimum and maximum range of effective height values.  This VAP is also dependent on the climatology file aerosolbe1turn_paramater.cdf that resides in $VAP_CONF_HOME directory.
The output fields and their units and description in the netCDF file are:
	Output Fields
	Long Name
	Units

	 be_aod_500            
	best estimate aerosol optical depth at 500 nm
	unit less

	be_aod_355
	best estimate aerosol optical depth at 355 nm
	unit less

	be_angst_exp            
	best estimate Angstrom exponent 
	unit less

	height
	height above ground level
	km

	extinction_profile
	aerosol extinction profile at 500 nm
	1/km

	single_scattering_albedo
	aerosol single scattering albedo profile at 500 nm
	unit less

	asymmetry_parameter
	aerosol asymmetry parameter profile at 500 nm
	unit less

	scat_coeff_green
	aerosol total scatter coefficient at 500 nm for 1 (m size cut
	1/km

	effective_height
	effective thickness of the aerosol layer
	Km

	backscatter_green
	aerosol backscatter coefficient at 500 nm for 1 (m size cut
	1/km

	absorp_coef_mean
	aerosol absorption coefficient at 500 nm for 1 (m size cut
	1/km

	rh
	relative humidity profile
	%

	mean_aod_mfrsr_filter1
	mean aerosol optical depth at 415 nm
	unit less

	sdev_aod_mfrsr_filter1
	standard deviation of aerosol optical depth at 415 nm
	unit less

	mean_aod_mfrsr_filter2
	mean aerosol optical depth at 500 nm
	unit less

	sdev_aod_mfrsr_filter2
	standard deviation of aerosol optical depth at 500 nm
	unit less

	mean_aod_mfrsr_filter3
	mean aerosol optical depth at 615 nm
	unit less

	sdev_aod_mfrsr_filter3
	standard deviation of aerosol optical depth at 615 nm
	unit less

	mean_aod_mfrsr_filter4
	mean aerosol optical depth at 673 nm
	unit less

	sdev_aod_mfrsr_filter4
	standard deviation of aerosol optical depth at 673 nm
	unit less

	mean_aod_mfrsr_filter5
	mean aerosol optical depth at 870 nm
	unit less

	sdev_aod_mfrsr_filter5
	standard deviation of aerosol optical depth at 870 nm
	unit less

	mean_angst_exponent_mfrsr
	mean angstrom exponent from MFRSR observations
	unit less

	interpolated_angst_exponent_mfrsr    

   
	interpolated angstrom exponent from MFRSR observations
	unit less

	mean_aod_rl
	mean aerosol optical depth from Raman lidar at 355 nm
	unit less

	height_rl
	height above ground level from Raman Lidar
	km

	rh_rl
	Relative humidity profile from Raman Lidar
	%

	angst_exponent_rl
	angstrom exponent derived from Raman lidar and MFRSR at 870 nm observations
	unit less

	angst_exponent_mfrsr_filter2
	Angstrom exponent derived from MFRSR at 450 nm observations
	unit less

	angst_exponent_rl_filled
	filled Angstrom exponent derived from Raman lidar and MFRSR at 870 nm observations
	unit less

	angstrom_exponent_AOS
	angstrom exponent computed from humidified submicron total scattering coefficients at 450 nm and 700 nm for 1 (m size cut
	unit less

	scat_coeff_blue
	dry total scatter coefficient at 450 nm for 1 (m size cut
	1/km

	backscatter_blue
	dry backscatter coefficient at 450 nm for 1 (m size cut
	1/km

	scat_coeff_red
	dry total scatter coefficient at 700 nm for 1 (m size cut
	1/km

	backscatter_red
	dry backscatter coefficient at 700 nm for 1 (m size cut
	1/km

	GrnTscat_humidified
	humidified total scatter coefficient at 500 nm for 1 (m size cut
	1/km

	GrnBscat_humidified
	humidified backscatter coefficient at 500 nm for 1 (m size cut
	1/km

	BluTscat_humidified
	humidified total scatter coefficient at 450 nm for 1 (m size cut
	1/km

	BluBscat_humidified
	humidified backscatter coefficient at 450 nm for 1 (m size cut
	1/km

	RedTscat_humidified
	humidified total scatter coefficient at 700 nm for 1 (m size cut
	1/km

	RedBscat_humidified
	humidified backscatter coefficient at 700 nm for 1 (m size cut
	1/km

	aod_effect_ht
	Effective thickness of the aerosol layer that is derived from effective height
	unitless

	effect_ht_interpolated
	Effective thickness of the aerosol layer that is interpolated for missing values
	km

	rh_mean_surf_boundary
	Mean of relative humidity from sonde from surface to boundary level
	unitless

	aod_source_flag
	flag indicating source of best-estimate AOD at 500 nm
	unit less

	effect_ht_flag
	Flag indicating screening process of effective height
	unitless

	predicted_aod
	Predicted Aerosol Optical Depth using linear regression
	unitless

	
	
	

	
	
	


Examples of Output Plot and Output Filename Structure

The Aerosol Best Estimate VAP output files are named with the convention:

XXXaerosolbe1turnSS.c1.YYYYMMDD.hhmmss.cdf  where:
XXX is the name of the site either twp, sgp or nsa. 
SSS is the site designation, for example C1.

YYYY is the year, MM is the month of the year, DD is the day of the month
hh is the hour of the day of data start, mm is the minute of the hour, ss is the seconds of the minute. The current version of the VAP is being run only at Southern Great Plain (sgp) site and only at C1 facility.  An example of the name of the VAP is sgpaerosolbe1turn C1.c1.20000801.000000.cdf.
Analysis:

Data from 2000 were processed with ABE as part of the ongoing BBHRP effort [Mlawer et al. 2004].  A time-height cross section of aerosol extinction for March 2000 is provided in Fig 1.  Figure 2 is a plot of the mean extinction profiles as observed by the Raman Lidar as a function of season and AOD. The extinction profile for this VAP is picked from the climatology based on the AOD, bin and season.   Figure 3 shows the f(RH) corrections for the red, green, and blue total scattering (top) and backscattering (bottom) coefficients from the AOS, using the median parameters from Feb 2000-Feb 2001 in the 2-parameter correction equation.  An example of the vertical profiles of RH, ω0 and g for the month of August 2000 derived by ABE is illustrated in Figure 4. The monthly distributions of observed minus predicted AOD as observed by the v1.0 effective height and v1.1 regression fit for 2000 is illustrated in Figure 5.
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Figure 1: Time-height cross section of the aerosol extinction, together with the AOD, for March 2000 derived by ABE.


[image: image9]
Figure 2:  Mean aerosol extinction profiles as a function of season and AOD as observed by the Raman lidar in 1999-2000 [Turner et al. 2001].

[image: image10]
Figure 3: f(RH) corrections for the red, green, and blue total scattering (top) and backscattering (bottom) coefficients from the AOS, using the median parameters from Feb 2000-Feb 2001 in the 2-parameter correction equation.
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Figure 4: An example of the vertical profiles of RH, ω0 and g for the month of March 2000 derived by ABE.
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Ordering Data from the archive.
ARM data can be ordered from the ARM Archive via Web browser through the ARM Archive User Interface.  Simply follow the directions on the page to enter your user name, or create a new user account. 
To request data produced routinely:

1. Log in the ARM Archive. 

2. Select Data Browser Interface 

3. Select Power Interface 

4. Select specific site (always choose "production" sites). 

5. Select Start Date and End Date noting the time periods processed for this VAP as documented above. 

6. From the menu, select the desired data stream names. For example, sgpaerosolbe1turnC1.c1.
7. Select "List files to order" 

8. Select any or all files desired from the menu and select Order

This page also features links to information about the ARM Archive, and understanding the Archive system. 
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Fig 5:  Monthly distributions of observed minus predicted AOD as observed by the


 v1.0 effective height and v1.1 regression fit for 2000





Effective Height





Regression Fit





Jun            May              Apr





Dec            Nov               Oct





Sep            Aug               Jul





Mar            Feb              Jan





Effective Height





Regression Fit











Fig 3: Correlations between the observed and predicted AODs for 10 different regressions for each month in 2000.  The goal was to minimize the variance among the months and maximize the correlation.  Regression #8 was the form selected for implementation.  
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