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Water Insight

Since 2005 active in optical water quality monitoring

Our main mission is:

• To provide water quality information products and services based 

on our award-winning optical in-situ sensors and satellite data 

processing methods



Optical Instruments
We produce the following instruments:

The handheld spectrometer

system (WISP Orca)

The fixed position 

spectrometer system (WISPstation)



Main characteristics of the WISPstation
 2 Ed sensors

 Lup and Ld at -22.5 degrees Azimuth

 Lup and Ld at + 22.5 degrees Azimuth

 All foreoptics connect to the same spectrometer

 Autonomous L0 collected and sent to backend

 Takes 10 measurements per channel

 The backend calibrates and processes the data 

 An API to fetch results

 QC results at L1B, L2R and L2W
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Main characteristics of the WISP ORCA
 Ed, Lup and Ld sensor

 Handheld so you control the azimuth

 Precision motion sensor to record roll, pitch and yaw

 Precision GPS to track location

 All foreoptics connect to the same spectrometer

 Autonomous L0 collected and sent to backend

 Takes 5 measurements per channel

 The backend calibrates and processes the data 

 An API to fetch results

 QC results at L1B, L2R and L2W

 iPhone to control measurement angles, send data to backend and view results
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Figure 1: Orca app screen 7 

 
Figure 2: Orca app screen 8 

 

 



Internal spectrometer characteristics of 

WISPstation and ORCA

 The ORCA and WISPstation have an AVANTES AvaSpec-Mini2048CL inside 
which is a CMOS detector that is capable of measuring between 200 and 
1100 nm. 

 Every ORCA is vicariously calibrated against our own gold-standard system 
which is calibrated using a NIST traceable labsphere HELIOS system 
certified between 350 and 2400 nm. 

 In the process of vicarious calibration, we use an Ocean Optics lamp 
providing light between 360 and 2400 nm. So, in principle the ORCA is 
calibrated between 360 and 1100 nm.

 Spectral sampling interval = 0.43nm / pixel, or 4.6 nm FWHM

 Stray light <0.2%; Temperature range 0-55C
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Corrections / calibrations applied to all

WISP instruments

 Dynamic dark current correction (corrects for temperature variations)

 Wavelength calibration (maps each pixel to a wavelength) (certified)

 Non-linearity correction (corrects for non-linear behaviour of pixels) 
(certified)

 Radiometric calibration (relative to commercially NIST traceable calibrated

Gold standard instrument)

 Sky reflection correction: fixed 𝜌 = 0.028 (Mobley, 1999)
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𝑅𝑟𝑠 =
𝐿𝑢𝑝 − 𝜌. 𝐿𝑑

𝐸𝑑



Integrating sphere calibration of our

gold standards
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Some ORCA test 

results



id : 384

datetime : 2025-05-19T11:19:29Z

heading : 87

latitude :  52.0272556

longitude :  5.6255581

id : 385

datetime : 2025-05-

19T11:21:32Z

heading : 109

latitude :  52.0272729

longitude :  5.6254469

id : 386

datetime : 2025-05-

19T11:24:16Z

heading : 324

latitude :  52.0273758

longitude :  5.6263762

id : 319

datetime : 2025-01-

16T13:30:37Z

heading : 129

latitude :  45.461174

longitude :  10.5813613



Prior cal/val experience

 ASIX-II data collection and paper

 WI contributed to MERMAID and LIMNADES databases for cal/val

 WI data was in the GLORIA data collection

 WI collaborated in many H2020 projects with a focus on instrument developments together
with the scientific community, Rrs comparisons and product validation (e.g. CHL-a): GLaSS, 

EOMORES, TAPAS, MONOCLE, etc.

 WISP-3 was analysed and published in several FRM4SOC publication

 We are open to participate in cal/val activities, specifically with the WISPstation and the
WISP ORCA

 Some publications: for more see: https://www.waterinsight.nl/info/media-downloads
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FRM4SOC-2 considerations
 Our radiometric scale is NIST traceable

 Use of a gold standard instrument for vicarious calibration is beneficial
because:

 We believe that a well kept and protected instrument remains stable
for a long term

 It allows us to calibrate the whole optical pathway

 Stability could possibly be verified using FRM4SOC-2 activities

 Interesting to know: angular variations of lenses and cosine correctors 

 Support from communities: 

 intercomparison of Rrs

 Protocols for data and meta-data formats for FRM requirements
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FRM4SOC-2 considerations
 IOCCG’s addendum to Protocol no 3:

 Our instruments do and provide multiple takes per channel: how to come to
uncertainties?

 Uncertainties associated to absolute calibration coefficients: we could do 
multiple calibrations and provide an uncertainty based on that: not sure if
that is useful. It would add to the costs for the instrument

 Let’s not forget

 Angular variability during a measurement is a big source of uncertainty (The 
ORCA records and provides that data)

 Time differences between Ld, Lu and Ed measurements is also a big source 
of uncertainty (our instruments are fast and record starting and ending
times of scans)

 With the ORCA: 

 you are always on time

 the boat does not need to be turned in the right direction

 You see directly if the measurement is ok
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