
IMOS National Working Group on Bio-optical Instrumentation and Observing 
 

Meeting 3 - 17/18 Feb 2011 

 

Day 1 – Derwent Room, CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart TAS 

 

Day 2 – Room 221, Institute for Marine and Antarctic Studies (IMAS), University of Tasmania 

 

AGENDA 
 

Attendees – Day 1:  Simon Allen, Mark Baird, Vittorio Brando, Lesley Clementson, Martina Doblin, 

Christine Hanson, John Parslow, Peter Strutton, Peter Thompson, Alan Earp (UTS), Mark 

Underwood & Robert Kay (CSIRO Calibration Facility), Moninya Roughan, Ming Feng 

Attendees – Day 2:  Mark Baird, Lesley Clementson, Martina Doblin, Christine Hanson, Peter 

Strutton, Peter Thompson 

Apologies: Paul Daniel, Peter Ralph, Peter Fearns, Scarla Weeks, Arnold Dekker, Vittorio Brando 

(Day 2) 

 

DAY 1 – Thursday, 17 Feb, 1:00 – 3:00 pm – Derwent Room, CSIRO Marine 

Focus:  updates, review progress, discuss future plans 

 

 

1:00 – 3:00 (Derwent Room) 

 

1. Introductions 

 

2. Working group tasks/progress –updates & review of deliverables 

 

3. Bio-optical calibrations, discussion of program to be conducted by Alan Earp 

 

4. Update on Bio-optical Database (Lesley Clementson) – intrinsic value of bio-optical 

data, what proportion suitable for cal val 

 

5. Discussion – future focus/initiatives/outputs; next meeting 

 

6. Any other business 

 

3:00  Meeting close – reconvenes Friday 09:00



DAY 2 – Friday, 18 Feb – University of Tasmania (Room 221, IMAS building, UTas)   

Focus:  Document-building session; break into small groups to progress the 3 documents suggested 

from Meeting 1 (chl a fluorescence, CDOM, backscatter – measurement, sources of 

variability, strategies for reducing error) 

 

9:00 – 9:30   Discussion – SCOR Working Group proposal re: compile and work with bio-optical 

data from coastal regions in the Indian and Pacific Oceans  

9:30 – 10:30   Discussion – outline document requirements/focus as large group 

10:30 – 11:00  Morning Tea 

11:30 – 12:30  Continue document prep 

12:30 – 1:15  Lunch 

1:15 – 3:00  Continue document prep; Discussion of future timeline/assign tasks 

3:00   Meeting close 

 

PREPARATION DOCUMENTS ATTACHED (suggested reading) 

 Agenda Item 3 - IMOS Bio-optical Calibrations (Alan Earp) 

 

 Discussion notes – calibration and validation 

 

 Discussion notes – chl a fluorescence and phytoplankton biomass 

 

Kruskopf, M and Flynn, KJ (2006) Chlorophyll content and fluorescence responses cannot 

be used to gauge reliably phytoplankton biomass, nutrient status or growth rate. New 

Phytol. 169:525-536. 

 

 Discussion notes – scattering 

 

Davies-Colley, RJ and Smith, DG (2001) Turbidity, suspended sediment and water clarity: a 

review. J. of the Am. Water Res. Assoc. 37(5):1085-1101 

 

 Discussion notes – CDOM 

 

 

 

 

 

 



Meeting minutes – Day 1 

Agenda Item 2. Updates and review of deliverables 
(Sourced from the Terms of Reference and to do list) 

 

1) Validation of fluorescence and scattering data. Multiple dissolved, colloidal and particulate 
constituents of seawater contribute to fluorescence, absorption and backscatter signals, so 
there is a need to validate what bio-optical sensors are actually measuring. Differences in 
water mass properties at the regional scale make a major contribution to this variability—
i.e. there are inherent differences in bio-optical signals across Australian coastal waters that 
cannot be removed through sensor calibration. 

 
The WG will address this issue by recommending protocols for comparison with physical 
sampling and laboratory measurements, as well as the collection of ancillary data to help 
interpret fluorescence, absorption and scattering data. 
 

 

Discussion:  A potential activity for WG? Have we got enough data to compare sensor data with 

biogeochemical sampling at the NRSs?  Or any other match-ups e.g. glider data, 2009/2010 SS 

cruise data? 

– Person from each node to follow up on status of datasets? 

– What is already being done/planned in this regard – e.g. NRS steering committee?   

 

Action/Outcome:  The WG will contribute to validation of bio-optical data through a number of 

small projects. Peter Thompson indicated eMII could assist with providing the sensor data from 

the NRSs which would be a valuable contribution. 

Research projects that have been initiated include: 

 Comparison of Wetlabs Ecotriplet CDOM fluorescence from V09_SS2009 with discrete 

CDOM absorption and fluorescence measurements (Martina Doblin) 

 Comparison of Wetlabs WQM data from Maria Island with biogeochemical data (Peter 

Strutton) 

 Comparison of Wetlabs EcoTriplet data from paired instruments (chlorophyll fluorescence, 

CDOM fluorescence, scattering) on V06_2010 with discrete measurements of extracted 

chlorophyll fluorescence, HPLC pigments, CDOM fluorescence, particulate absorption and 

total suspended solids (Christine Hanson & Martina Doblin) 

 

 

2) Interpretation of fluorescence and scattering data. The WG recognise there is a general lack 

of understanding about what bio-optical data is, what contributes to its variability and what 

it can be used for. 

 

To increase the community’s understanding of bio-optical data being collected within 

IMOS, the WG will compile a list of sensors and their specifications (e.g. excitation and 

emission wavelengths, optical geometry, etc.), and how they are being deployed across 

nodes and facilities. It will also prepare, using relevant reviews from the literature where 

possible, background documents about fundamentals of marine bio-optics, including 

describing what happens in the measurement of chl-a and CDOM fluorescence as well as 

backscatter, where the sources of variability are and a strategy for reducing their errors.  

 



 

Action/Outcome: WG to complete bio-optical sensor table and post on website (in progress) 

 

Action/Outcome: Documents describing parameters and how they should be used – this is the 

focus of Day 2 

 

Agenda Item 3.  Bio-optical calibrations, discussion of program to be conducted by 
Alan Earp 
 

Alan gave a presentation on his preliminary work and proposed program – included here as 

attachment. 

 

This included discussion of absolute fluorescence calibration, as suggested by John Parslow:  ‘ I 

think it may be possible to calibrate in situ fluorometers to measure an absolute inherent optical property, 

which is the product of absorption and fluorescence yield for the medium and the instrument excitation and 

emission bands (SU units m-1). This depends on certain criteria being met, both by the instrument, and the 

standards and sample media...’  John has made some further suggestions about examining this 

concept. This may be beyond the scope of what Alan can work on (first priority being the 

calibration program), but he will do some preliminary exploration on this topic. 

Clarification was made that all IMOS ‘turbidity’ sensors associated with WQM’s are the same as 

‘backscatter’ sensors, they have only been calibrated in NTU units – can be calibrated in units of m-

1 using beads.  

 

Action/Outcome: WG to recommend calibration in units of m-1 (can also still be calibrated in 

NTU if required by certain users) – need to check which sensors this should be applied to (e.g. 

triplets on gliders already calibrated in m-1).  A document is being prepared, based on the WG 

discussions, and will be sent as an official communication to the IMOS office.  But prior to 

submission to IMOS office this document will be distributed to the relevant Facilities for comment. 

 

Vittorio provided an update on the status of LCJO and advised of upcoming meetings to determine 

the facility’s future post Cyclone Yasi– will provide further info to the WG as developments occur 

and/or request input as required. 

 

Unfortunately the Bio-optical Database was not discussed due to lack of time. 

 

 

 

 

 

 

 

 



Meeting minutes – Day 2 

 

SCOR Working Group proposal re: compile and work with bio-optical data from 

coastal regions in the Indian and Pacific Oceans 

Discussion about suggested topic re: compile bio-optical data and develop case II ocean colour 

algorithms for Indian and Pacific Oceans.  Comment that need to check what already 

done/currently in progress in this space, e.g. IOCCG WG on satellite algorithms.   

 

Alternate topic suggestions – try to figure out inversion algorithms for gliders and/or make bio-

optical algorithms useful for gliders?  Relationship between % transmission and fluorescence varies 

by time of day – see Peter’s cruise data.  Peter S - backscatter and attenuation coefficient 

relationships in Labrador Sea, diminishing in diel variability as go deeper into water column 

(mooring data).  Dan Rudnick – try to correct out depth and diel variability in fluorometer data in 

glider.  Mark B – 1st glider deployment off NSW, relationships for correcting quenching – warm 

core eddy, each day/night cast. 

 

Action/Outcome: 

 

   Christine to send Martina info on downwelling irradiance sensor wavelengths on 

new Slocum gliders (interest in same sensor for AUV) 

 

 Determine if there is interest in preparing a proposal for SCOR WG as per above – 

Mark B and Christine to make some initial enquiries; further step would be to 

survey global glider fleet for sensor bio-optical sensor information, determine what 

is being used 

 

 

Discussion re: NRS sampling program (follow-on from Day 1) 

 

Continued discussion about NRS biogeochemical sampling program, WG to make 

recommendations regarding sampling regime and justification.  WG will circulate document to 

relevant Facilities for comment before submission to IMOS office. 

 

 

Document-building session progress the 3 documents suggested from Meeting 1 (chl 

a fluorescence, CDOM, backscatter – measurement, sources of variability, strategies 

for reducing error) 

 

Templates were discussed and worked on; Christine and Martina will finalise further and send to 

member sub-groups to complete/check before being uploaded on the web.   

 

Next step is to develop documents that can be circulated to IMOS nodes, facilities and data users to 

assist in data QA/QC and interpretation. These documents would contain information such as 

realistic ranges for CDOM and chl-a fluorescence and backscatter, describe ways to examine data 

and suggest validation activities.  

 

 

 



 

Other discussion items: 

 

 

ToR5: Work towards building a national bio-optical Community of Practice  

Summer school Australian Ocean Colour Workshop 

WA group has been doing primarily atmospheric correction work, currently developing Masters 

course 

CMAR – IOP (inherent optical properties that don’t change according to incident PAR/time of day) 

CLW – AOP (apparent optical properties) 

Pigment workshop? Lesley 

 

ToR 2: Review and advise on priorities for incorporating more advanced bio-optical 

instrumentation within IMOS facilities 

New recommendations: glider FIRE (battery intensive) and glider HOCR irradiance sensors 

200 – 900 

350 – 750 

 


