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APPLICATION NOTE NO. 62 Revised April 2010 
 

Calculating Calibration Coefficients for WET Labs ECO-AFL and ECO-FL Fluorometer, 
ECO-NTU Turbidity Meter, and ECO-FL-NTU Fluorometer/Turbidity Meter 

 
This Application Note applies to the following WET Labs fluorometers and turbidity meters: 
• ECO-AFL fluorometer - older model, not in current production by WET Labs 
• ECO-FL fluorometer - FL(RT), FLD, FL, FLS, FLB, or FLSB 
• ECO-NTU turbidity meter – NTU(RT), NTU(RT)D, or NTUS 
• ECO-FL-NTU - combines a fluorometer and turbidity meter, and requires two channels in your CTD 
 
 
Fluorometer Calibration Coefficients 
 
The fluorometer supplied with your Sea-Bird CTD has a response that is linear over the measurement range provided. 
 
• ECO-AFL (older model, not in current production) - The offshore version had a measurement range of approximately  

0.02 - 100 µg/l, while the coastal version had a measurement range of 0.04 - 200 µg/l. 
 
• ECO-FL – The measurement range can be adjusted with the analog scaling value. To change the range, connect the  

ECO-FL directly to the computer and use WET Labs’ ECOView Host software to enter a new analog scaling value. 
Chlorophyll a Fluorometer: Nominal Range (µg/l) 0 - 30 0 - 50 0 - 125 
Rhodamine Fluorometer: Nominal Range (ppb) 0 - 55 0 - 110 0 - 230 
Phycocyanin Fluorometer: Nominal Range (ppb) 0 – 100 0 - 200 0 - 400 
Analog Scaling Value / Range (enter in ECOView Host) 1 2  4 (factory default) 

 
• ECO-FL-NTU – The measurement ranges for these combination fluorometer and turbidity meters are factory-configured, 

and cannot be adjusted in the field. For the fluorometer channel, the ranges are approximately 0 to 30, 50, 75, or 125 µg/l  
(see Turbidity Meter Calibration Coefficients below for the turbidity meter channel). 

 
In our SEASOFT V2 suite of programs, edit the CTD configuration (.con or .xmlcon) file using the Configure Inputs menu in 
Seasave V7 (real-time data acquisition software) or the Configure menu in SBE Data Processing (data processing software). 
Select the ECO-AFL/FL fluorometer when editing the .con or .xmlcon file; the software prompts for Vblank and Scale Factor 
and calculates concentration as: 
 concentration (μg/l or ppb, as applicable)  = (Vsample - Vblank) * Scale Factor      (see Note) 
where: 
 Vsample (volts) = in-situ output of the fluorometer 
 Vblank (volts) = measured output for a seawater blank (pure, de-ionized water)     (see Note) 
 Scale factor (μg/l-volts or ppb/volts, as applicable) = multiplier 
 The fluorometer comes with a calibration sheet that lists values for Vblank and Scale Factor (see Note). If you changed the 

analog scaling value (ECO-FL series only), change the Scale Factor to correspond. 
 
Note: Calibration sheets from WET Labs for newer fluorometers may list Dark Counts instead of Vblank. Use the Dark 
Counts value in place of Vblank when setting up the configuration (.con or .xmlcon) file. 
 

Example Chlorophyll a Concentration Calculation in Sea-Bird Software: 
Vblank = 0.05 volts and Scale Factor = 12.35 μg/l-volts (from calibration sheet) 
Measured voltage from fluorometer = Vsample = 4.65 volts 
Calculated concentration (μg/l) = (Vsample - Vblank) * Scale Factor = (4.65 - 0.05) * 12.35 = 56.8 μg/l 
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While the factory-supplied Scale Factor can be used to obtain approximate values, field calibration is highly recommended. 
The relationship between fluorescence and chlorophyll a is highly variable, and is not easy to determine in the laboratory. 
Species distribution, ambient light level, and health of the stock are just some of the factors that affect the relationship. To 
accurately measure chlorophyll a concentration with a fluorometer, perform calibrations on seawater samples with 
concentrations of plankton populations that are similar to what is expected in-situ. Determine chlorophyll a concentrations 
independently, and use those concentrations, as well as readings from the fluorometer, to determine the correct Scale Factor. 
The Scale Factor is correct as long as the condition of the plankton population does not change; the condition does 
change with season and geographic location. 
 

Example Calculation of Scale Factor from field calibration: 
Seawater sample analysis shows chlorophyll a is 50 μg/l when fluorometer reads 3.2 volts; measured signal for seawater 
blank is 0.05 volts. 
concentration (μg/l) = (Vsample - Vblank) * Scale Factor   →  50 = (3.2 - 0.05) * Scale Factor 
Solving:  Scale Factor = (50) / (3.2 - 0.05) = 15.87 μg/l   →  Enter new Scale Factor in configuration (.xmlcon or con) file. 
 
 

Turbidity Meter Calibration Coefficients 
 
The turbidity meter supplied with your Sea-Bird CTD has a response that is linear over the measurement range provided. 
 
• ECO-NTU- The measurement range can be adjusted with the analog scaling value. To change the range, connect the  

ECO-NTU directly to the computer and use WET Labs’ ECOView Host software to enter a new analog scaling value. 
Sea-Bird PN 24345, 24346, and 24348: Nominal Range (NTU) 0 - 30 0 - 60 0 - 125 
Sea-Bird PN 24367: Nominal Range (NTU) 0 - 250 0 - 500 0 - 1000 
Analog Scaling Value / Range (enter in ECOView Host) 1 2  4 (factory default) 

 
• ECO-FL-NTU – The measurement ranges for these combination fluorometer and turbidity meters are factory-configured, 

and cannot be adjusted in the field. For the turbidity meter channel, the ranges are approximately 0 to 10, 25, 100, 200, or 
1000 NTU (see Fluorometer Calibration Coefficients above for the fluorometer channel). 

 
Note: If you require m -1 sr -1 output, WET Labs can provide a secondary calibration for these instruments in m -1 sr -1 at an 
additional cost. Alternatively, you can purchase the ECO-BB, which comes calibrated to m -1 sr -1. See Application Note 87 for 
details on how to use m -1 sr -1 output with Sea-Bird CTDs and software. 
 
The ECO-NTU turbidity meter and the turbidity meter channel in the ECO-FL-NTU is not directly supported in Sea-Bird 
software. However, you can set up the turbidity channel as a User Polynomial in the configuration (.con or .xmlcon) file, which 
allows you to define an equation to relate the sensor output voltage to calculated engineering units: 
 Value = a0 + (a1 * V) + (a2 * V2) + (a3 * V3) 
 
Wet Labs defines turbidity as: 
 turbidity (NTU)  = (Vsample - Vblank) * Scale Factor 
where: 
 Vsample (volts) = in-situ output of the turbidity meter 
 Vblank (volts) = measured output for a seawater blank (pure, de-ionized water) 
 Scale factor (NTU/volts) = multiplier 
 The ECO-NTU and the ECO-FL-NTU come with a calibration sheet that lists values for Vblank and Scale Factor for the  

turbidity meter. If you changed the analog scaling value (ECO-NTU series only), change the Scale Factor to correspond. 
 
Setting the WET Labs equation equal to the user polynomial equation and calculating a0, a1, a2, and a3: 

 (Vsample – Vblank) * Scale Factor = a0 + (a1 * V) + (a2 * V2) + (a3 * V3) 
 

Expanding the left side of the equation and using consistent notation (Vsample = V), 
(Scale Factor * V) – (Scale Factor * Vblank) = a0 + (a1 * V) + (a2 * V2) + (a3 * V3) 
 

Rearranging: 
(– Scale Factor * Vblank) + (Scale Factor * V) = a0 + (a1 * V) + (a2 * V2) + (a3 * V3) 
 

Solving:          a0 = - Scale Factor * Vblank          a1 = Scale Factor          a2 = a3 = 0 
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In our SEASOFT V2 suite of programs, edit the CTD configuration (.con or .xmlcon) file using the Configure Inputs menu in 
Seasave V7 (real-time data acquisition software) or the Configure menu in SBE Data Processing (data processing software). 
Select the User Polynomial for the turbidity channel when editing the configuration file; the software prompts for a0, a1, a2, 
and a3 as well as a sensor name (which will appear in the data file header). 
 
While the factory-supplied Scale Factor can be used to obtain approximate values, field calibration is highly recommended. 
The relationship between turbidity and NTU is highly variable, and is not easy to determine in the laboratory. Particle shape 
and size are some of the factors that affect the relationship. To accurately measure NTU with a turbidity meter, perform 
calibrations on seawater samples with distributions of particles that are similar to what is expected in-situ. Determine NTU 
independently, and use those values, as well as readings from the turbidity meter, to determine the correct Scale Factor. The 
Scale Factor is correct as long as the distribution of particle sizes and shapes does not change; the condition does 
change with season and geographic location. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


