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Abstract:
Forty-four (44) casts were made using an optical profiler (CTD, ac-s, ac-9, bb-9, FLNTU, and LISST-100X) off of the south side of SIO Pier (water depth of 5-7 m) in January 2008 as part of the Office of Naval Research (ONR) RaDyO project. The data set contains the extracted, processed, merged, and binned water column profiles. The processed data files are Matlab format. As the sensor suite was lowered from the surface to the bottom, it provided vertical profiles (based on pressure) of temperature, salinity, total minus water absorption and attenuation coefficients at 86 wavelengths, dissolved matter absorption coefficients at nine wavelengths, backscattering coefficients at nine wavelengths, fluorescence, turbidity, and near-forward angle volume scattering function with associated particle size distributions. The raw data collected were processed using a five-step process of extraction and conversion, filtering, merging, binning, and correction.  Data were extracted using the WET Labs, Inc. WET Labs Archive Program (WAP).  All other data processing was completed in Matlab and described in detail below.  
Purpose:
The purpose of the RaDyO SIO Pier experiment was to establish calibration and sampling protocols for the RaDyO summer 2008 and 2009 field experiments.  Optical profiler data will provide: inherent optical properties (IOPs) in support of radiance measurements and high vertical resolution IOPs in support of models.  
Data_Collection_Protocols:
At the start of each cast the profiler was allowed to "soak" near the surface for approximately five minutes to debubble the system and to reach thermal equilibrium.  The profiler was then lowered to within 1-m of the bottom and then a slow upcast (~0.5-m/min) was conducted until the profiler breached the water’s surface.  The profiles were conducted using a hand-cranked winch and davit system.
Data_Calibration_Protocols:
All sensors were rinsed and flushed with fresh water after each profile.  At the end of each day the optical windows and tubes were cleaned and dried with 100% isopropyl alcohol and Kim Wipes.  The a-c meters and LISST were calibrated with clean water (from the Stramski lab) every other sampling day.  Clean water calibrations were repeated until drifts (in selected wavelengths of ~440, ~555, and ~650 nm for the a-c meters) and were less than 0.001 units between calibrations.  Dark counts using black electrical tape were collected for the ECObb-9 every other sampling day.  This calibration was repeated until drifts in all nine wavelengths were less than 1-2 units.
Supplemental_Information:
Sensor manufacturer information is given: (1) SeaBird Electronics, Inc. SBE49 FastCAT CTD, (2) WET Labs, Inc. ac-s, (3) WET Labs, Inc. ac-9, (4) WET Labs, Inc. ECObb-9, (5) WET Labs, Inc. FLNTUS, (6) Sequoia Scientific LISST-100X, type-C.
Time_Period_of_Content:
Time_Period_Information:
Range_of_Dates/Times:
Beginning_Date:
20080110
Beginning_Time (PST):
1107
Ending_Date:
20080124
Ending_Time (PST):
1520
Status:
Progress:
Complete except ac data require further filtering to remove “bubbly” data.
Maintenance_and_Update_Frequency:
None Planned.
Spatial_Domain:
Bounding_Coordinates:
West_Bounding_Coordinate:
117deg, 15’, 26.27” W
East_Bounding_Coordinate:
117deg, 15’, 26.27” W
North_Bounding_Coordinate:
32deg, 52’, 0.93” N
South_Bounding_Coordinate:
32deg, 52’, 0.93” N
Access_Constraints:
For RaDyO PIs and collaborators only.
Use_Constraints:
These data were collected by Tommy Dickey and Grace Chang and the Department of Geography of the University of California, Santa Barbara. These data are available for use only with written consent from Tommy Dickey or Grace Chang. If you publish these data, their source must be acknowledged and as stated above, you must receive written approval for UCSB RaDyO data usage. These data are not to be distributed outside your institution.
Point_of_Contact:
Contact_Information:
Contact_Organization_Primary:
Contact_Organization:
Department of Geography, UC Santa Barbara
Contact_Persons:
Grace Chang or Frank Spada
Contact_Address:
Address_Type:
Mailing
Address:
6487 Calle Real Suite A
City:
Goleta
State_or_Province:
CA
Postal_Code:
93117
Country:
USA
Contact_Voice_Telephone:
805-681-8207 or 805-681-8208
Contact_Facsimile_Telephone:
805-967-5704
Contact_Electronic_Mail_Address:
grace.chang@opl.ucsb.edu or frank.spada@opl.ucsb.edu
Hours_of_Service:
9am - 5pm, Monday through Friday
Data_Set_Credit:
Optical profiler raw data were taken by Grace Chang, Frank Spada, Derek Manov, and Francesco Nencioli with great help from Amanda Whitmire, Mike Twardowski, and Scott Freeman. The data were processed by Frank Spada, Grace Chang, and Amanda Whitmire.  The project was funded by the ONR.
Security_Information:
Security_Classification_System:
None
Security_Classification:
Unclassified
Security_Handling_Description:
None
Native_Data_Set_Environment:
Binary and ASCII
--------------------------------------------------------------------------------------------------------------------------------------------
Data_Quality_Information:
Logical_Consistency_Report:
Three of the profiles were collected concurrently with profiles by Mike Twardowski and Scott Freeman.  Temperature, salinity, backscattering at three wavelengths, and absorption and attenuation at nine wavelengths were compared.  Temperature and a-c data compared quite favorably.  There may be issues with the salinity calibrations and inconsistencies were observed between Twardowski and Freeman’s backscattering spectra compared with UCSB’s.
Completeness_Report:
Not all files are available.  Test files from 20080110 are not included.  File from 20080115, 1259-1307 PST is not included due to conductivity sensor failure.  Dissolved matter absorption coefficients are believed to be erroneous before 20080121, 1200 PST.
Positional_Accuracy:
Horizontal_Positional_Accuracy:
Horizontal_Positional_Accuracy_Report:
The location is fixed.
Vertical_Positional_Accuracy:
Vertical_Positional_Accuracy_Report:
Depth values are calculated from the CTD pressure sensor and converted to meters.
Lineage:
Process_Step:
Process_Description:
A five-step process was used to convert the raw profiler data into the processed and corrected files using WAP and Matlab. If, during or after processing, the data looked questionable, additional filters were applied in Matlab. [Raw profiler data file format: Binary; File name format: archive.N where N = file number.]  Step 1, Data Extraction and Conversion: Data are offloaded from the WET Labs data handler (DH-4) and extracted using WAP.  This step converts raw data into engineering units (using factory calibration constants) and outputs to ASCII files with header information and columns of time (Julian Day) and data.  Extracted files are then converted into Matlab format.  [Extracted and converted data file format: ASCII and Matlab; File name formats: archive_XX_SENSOR.N and SENSORMDDYY_N.mat where XX indicates sensor type, SENSOR is the name of the sensor, M is the month (1), DD is the day, and YY is the year (08).]  LISST data were converted into engineering units following protocols developed by Sequoia Scientific (Yogi Agrawal and Amanda Whitmire).  Step 2, Filtering: Sensor warm-up and debubbling times were removed from data.  Additionally, data were “despiked” by removing all negative and erroneously high values.  [Filtered data file format: Matlab; File name format: filteredMDDYY_N.mat.]  Step 3, Merging: Time stamps for each of the sensors are linearly interpolated to that of the CTD.  A column for depth is included in each of the merged data files.  [Merged data file format: Matlab; File name format: mergedMDDYY_N.mat.]  Step 4, Binning: All profiles were binned to 10 cm bin depths.  [Binned data file format: Matlab; File name format: binnedMDDYY-N.mat.]  Step 5, Correction: The wavelengths for attenuation are first linearly interpolated to match those for absorption.  Corrections for temperature and salinity are then applied according to a-c meter protocols. In situ temperature and salinity values were obtained from measured CTD data.  Three different scattering corrections are applied: (1) baseline subtraction - assume that a715 = 0, (2) assume that the correction is 12% of scattering, and (3) Ron Zaneveld’s method (code from M. Twardowski).  [Corrected data file format: Matlab; File name format: acWcorrMDDYY_N.mat where W is ‘9’ for ac-9 and ‘s’ for ac-s.]  
Process_Date:
20080116 - 20080625
Process_Contact:
Contact_Information:
Contact_Organization_Primary:
Contact_Organization:
Department of Geography, University of California Santa Barbara
Contact_Person:
Grace Chang
Contact_Address:
Address_Type:
Mailing
Address:
6487 Calle Real Suite A
City:
Goleta
State_or_Province:
CA
Postal_Code:
93117
Country:
USA
Contact_Voice_Telephone:
805-681-8207
Contact_Facsimile_Telephone:
805-967-5704
Contact_Electronic_Mail_Address:
grace.chang@opl.ucsb.edu
Hours_of_Service:
9am - 5pm, Monday through Friday
--------------------------------------------------------------------------------------------------------------------------------------------
Entity_and_Attribute_Information:
Detailed_Description:
Entity_Type:
Entity_Type_Label:
Binned and Corrected Profiler Data Files (accorrMDDYY_N.mat)
Entity_Type_Definition:
Data files in .mat (processed, filtered, merged, binned, and corrected) from ONR RaDyO SIO Pier experiment.  
Entity_Type_Definition_Source:
Department of Geography, UC Santa Barbara
Attribute:
Attribute_Label:
bindepth and binct
Attribute_Definition:
binct column format: (1) Temperature, (2) Salinity
Attribute_Definition_Source:
SeaBird Electronics, Inc. SBE49 FastCAT SN0158
Attribute_Units_of_Measure:
Column format: (1) degrees Celsius, (2) practical salinity units (psu)
Attribute_Domain_Values:
Range_Domain (Temperature, unbinned):
Range_Domain_Minimum:
11.6048
Range_Domain_Maximum:
14.6160
Range_Domain (Depth, unbinned):
Range_Domain_Minimum:
0.5990
Range_Domain_Maximum:
6.6680
Range_Domain (Salinity, unbinned):
Range_Domain_Minimum:
33.3009
Range_Domain_Maximum:
33.7000
Attribute:
Attribute_Label:
binac*corr and binccorr (*indicates scattering correction; n = null wavelength, r = Ron Zaneveld method, and p = proportional method) are corrected for temperature, salinity, and scattering.
bina and binc are uncorrected data.
Attribute_Definition:
Column format: (1-86) absorption or attenuation coefficients at 86 wavelengths, Wavelengths for absorption and attenuation can be found in attributes ‘acwave’.  
Attribute_Definition_Source:
WET Labs, Inc. ac-s SN 055
Attribute_Units_of_Measure:
Column format: per meter
Attribute_Domain_Values:
Range_Domain (Depth, unbinned):
Range_Domain_Minimum:
0.5990
Range_Domain_Maximum:
6.6680
Range_Domain (apg440, unbinned):
Range_Domain_Minimum:
0.0825
Range_Domain_Maximum:
6.2824
Range_Domain (cpg660, unbinned):
Range_Domain_Minimum:
0.2462
Range_Domain_Maximum:
28.2479
Attribute:
Attribute_Label:
binag*corr (*indicates scattering correction; n = null wavelength, r = Ron Zaneveld method, and p = proportional method) are corrected for temperature, salinity, and scattering.
binag is uncorrected filtered ac-9 data
Attribute_Definition:
Column format: ag at increasing wavelength.  Attribute ‘wave’ is a matrix with ac-9 wavelengths.  
Attribute_Definition_Source:
WET Labs, Inc. ac-9 SN 159
Attribute_Units_of_Measure:
Column format: per meter
Attribute_Domain_Values:
Range_Domain (Depth, unbinned):
Range_Domain_Minimum:
0.5990
Range_Domain_Maximum:
6.6680
Range_Domain (ag412, unbinned):
Range_Domain_Minimum:
0.0111
Range_Domain_Maximum:
11.1494
Attribute:
Attribute_Label:
binbeta, binbetap, binbb, binbbp
Attribute_Definition:
Column format: beta, betap, bb, or bbp at increasing wavelengths.  Attribute ‘wave’ is a matrix with bb-9 wavelengths.  
Attribute_Definition_Source:
WET Labs, Inc. ECObb-9 SN 279
Attribute_Units_of_Measure:
Column format: betas: per meter per steridian, bbs: per meter
Attribute_Domain_Values:
Range_Domain (Depth, unbinned):
Range_Domain_Minimum:
0.5990
Range_Domain_Maximum:
6.6680
Range_Domain (bbp532, unbinned):
Range_Domain_Minimum:
0.0029
Range_Domain_Maximum:
0.2398
Attribute:
Attribute_Label:
angles
Attribute_Definition:
LISST volume scattering function angles
Attribute_Definition_Source:
Sequoia Scientific LISST100X, type-C, SN1244
Attribute_Units_of_Measure:
Degrees
Attribute_Domain_Values:
Range_Domain (angles):
Range_Domain_Minimum:
0.0487
Range_Domain_Maximum:
8.2540
Attribute_Label:
dias32c
Attribute_Definition:
LISST particle sizes
Attribute_Definition_Source:
Sequoia Scientific LISST100X, type-C, SN1244
Attribute_Units_of_Measure:
Micrometer
Attribute_Domain_Values:
Range_Domain (particle size):
Range_Domain_Minimum:
2.8846
Range_Domain_Maximum:
462.0802
Attribute_Label:
binpsd
Attribute_Definition:
LISST-derived particle size distribution (particle concentration in 32 log-spaced bins).  Particle size bins are found in attribute_label dias32c.
Attribute_Definition_Source:
Sequoia Scientific LISST100X, type-C, SN1244
Attribute_Units_of_Measure:
mg/L
Attribute_Domain_Values:
Range_Domain (particle conc. at ~54um):
Range_Domain_Minimum:
0.0009278
Range_Domain_Maximum:
259.9095
Attribute_Label:
binvsf
Attribute_Definition:
LISST-derived near-forward volume scattering function.  Angles of the VSF are found in attribute_label angles.
Attribute_Definition_Source:
Sequoia Scientific LISST100X, type-C, SN1244
Attribute_Units_of_Measure:
Beta (1/m)(1/sr)
Attribute_Domain_Values:
Range_Domain (VSF at ~1deg):
Range_Domain_Minimum:
490.2634
Range_Domain_Maximum:
1.8288E+05
Attribute:
Attribute_Label:
binflntu
Attribute_Definition:
Column format: (1) Chlorophyll, and (2) Turbidity
Attribute_Definition_Source:
WET Labs, Inc. FLNTUS SN 835
Attribute_Units_of_Measure:
Column format: (1) mug/l or mg/m3 (2) nephelometric turbidity units (NTU)
Attribute_Domain_Values:
Range_Domain (Depth, unbinned):
Range_Domain_Minimum:
0.5990
Range_Domain_Maximum:
6.6680
Range_Domain (Chlorophyll, unbinned):
Range_Domain_Minimum:
0.2420
Range_Domain_Maximum:
5.9290
Range_Domain (Turbidity, unbinned):
Range_Domain_Minimum:
0.1500
Range_Domain_Maximum:
3.0000
--------------------------------------------------------------------------------------------------------------------------------------------
Distribution_Information:
Distributor:
Contact_Information:
Contact_Organization_Primary:
Contact_Organization:
Department of Geography, UC Santa Barbara
Contact_Persons:
Grace Chang or Frank Spada
Contact_Address:
Address_Type:
Mailing
Address:
6487 Calle Real Suite A
City:
Goleta
State_or_Province:
CA
Postal_Code:
93117
Country:
USA
Contact_Voice_Telephone:
805-681-8207 or 805-681-8208
Contact_Facsimile_Telephone:
805-967-5704
Contact_Electronic_Mail_Address:
grace.chang@opl.ucsb.edu or frank.spada@opl.ucsb.edu
Hours_of_Service:
9am - 5pm, Monday through Friday
Distribution_Liability:
Liability and Indemnification. In no event shall the UCSB Department of Geography be liable for any damages whether general, special, incidental or consequential damages, arising out of your use of the data, including, but not limited to, the loss or corruption of your data or damages of any kind resulting from the use of the data. You agree to defend, indemnify, and hold harmless UCSB and it's officers, directors, subcontractors, and employees against any claim, loss, liability or expense, including attorneys' fees, resulting from loss of or damage to property or the injury to or death of any person arising out of the use of the data.
Standard_Order_Process:
Digital_Form:
Digital_Transfer_Information:
Format_Name:
Matlab
Digital_Transfer_Option:
Offline_Option:
Offline_Media:
E-mail zip file, CD-ROM, or FTP
Recording_Format:
Matlab format 
Fees:
None
Custom_Order_Process:
For other options contact grace.chang@opl.ucsb.edu 

