
ANNEX IX

SCOR WG 51, EVALUATION OF CTD DATA

Draft Report of 1st Meeting - Charlottenlund - September 1978

All but one member of the group were able to attend the meeting from September
25th to 27th. Those present were Crease (Chairman), Striggow, Dauphinee, Fofonoff,
Grose, Plakhin, Lewis, Zenk. Dr Aitsam sent his apologies for not being able to attend.

The meeting was held in Charlottenlund Castle thanks to the kindness of the Inter-
national Council for the Exploration of the Sea and of its staff who looked after our needs.

The Chairman apologised for the delay in the Working Group's start having hoped that
much could be done by correspondence. It was apparent though that the free exchange of
ideas during discussion was essential to the initiation of the work.

The first morning was spent in reviewing terms of reference and individual views of
critical areas in the interpretation of CTD data.

Fofonoff reported on the work of WG 10 (JPOTS) whose recent meeting he, Lewis and
Dauphinee had attended. In particular he reported on the proposed new definition of
salinity. The group agreed that on matters of interpretation of salinity as a function of
conductivity, temperature and pressure we need do no more than follow the lead of JPOTS.
SCOR WG 51 's job is to consider the problem of interpreting 'raw' outputs from tempera-
ture, pressure and conductivity sensors as good measurements of those parameters.

We reviewed in order

(1) the characteristics and problems of each of the three sensors,

(2) the in-situ procedures and methods of calibration,

(3) the processing, consisting of acquisition, editing and archival.

It was agreed that the end result of the committee's work should be a publication
designed to give full aid to use CTD systems effectively and consistently.

Temperature

This was felt to have the least problems and therefore appropriate for discussion first.
In practice numerous problem areas arise. The sensors themselves are usually either ther-
mistors or platinum/copper resistance. Physical characteristics for further discussion include
pressure coefficient (for exposed elements), shock, vibration, electrical signal/noise, effect
of leakage, contact and corrosion resistance.

Time response may be approximately modelled by a simple exponential but this may
be seriously affected by too small a lowering speed or poor exposure. Problems of self-
heating, heating of surrounding instrument and water can be significant. Discussion of
power levels and component stability to temperature variation will be required. Calibration
to common standards and use of the 1968 t68 scale together with description of triple point
calibrations and transfer standards need discussion.
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Dr Dauphinee agreed to contribute this section of a final report.

Conductivity

The sensors themselves fall into two groups, inductive and multi-electrode. For induc-
tive cells the far field geometry was very important. Variation in cell dimensions although it
occurred was believed to be one of the smaller problems. Shock and fouling, particularly
the build up of calcium carbonate and the presence of oil films were all problems. Polarisa-
tion could be significant.

Modelling of the time constant appeared difficult. This arises very largely from the
flushing time of the cell and is therefore dependent on whether the instrument is moving
up, down or stationary. Additionally it is possible at low speeds for the cell to take a very
long time to flush, the flow through it being effectively blocked. Problems of self-heat,
modification of response due to tipping (in a wave field) of the whole instrument occurred.
It was noted that a coating of detergent prior to launch improved the problem of getting
the instrument through the contaminated surface layer.

Calibration techniques required particular care. Laboratory ones had to be concerned
with wall effects and exposure of the instrument. In-situ we must be concerned with the
problem of flushing during calibration with water samples. Present techniques presently
rely often on the deep water historical T-S relation - a logically unsatifactory procedure.

Dr Zenk with assistance from Dr Dauphinee agreed to contribute this section to the
final report.

Pressure

A variety of types are in use - strain gauge, capacitive, quartz, solid state, bourdon and
vibration.

Most members believed that this sensor's performance was the most limiting for
precise CTD work.

This arose from the difficulty of correcting effectively for hysteresis, dependence on
ambient temperature and time response. Shock, mechanical and temperature, is likely to be
significant.

In-situ calibrations were possible in some circumstances using echo-sounding tech-
niques - a suggestion that comparison salinity samples from rosettes be used for determina-
tion of pressure was thought interesting.

Mr Crease aided by Dr Dauphinee will develop this section.

Data Processing

Although as a group we could have no effect on existing basic instrumental acquisition
of raw data it seemed worth while to comment in our final report on the criteria that should
be followed, for example, in determining sampling frequency. These questions are intima-
tely bound up with the response time of the instrument.

Dr Lewis will contribute this section.
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The editing stage includes the elimination of unreasonable values for which first or
second differences, flagging, use of 2 to 3 criteria may be appropriate. It is important to
retain a uniform time base at this stage to permit investigation of time constants. The
degree to which this stage is interactive or automatic needs determination.

Criteria for filtering the output of the sensors to a matched response time are required
as well as for the detection of hardware errors in digital processing such as 'sticky bits'. The
rejection of data when sensor velocities are less than a certain speed needs consideration.

In-situ calibration data will continue to be required so long as there are temperature
and depth-dependent effects - particularly on the pressure sensor.

Dr Grose will develop this section of the report with contributions from Dr Lewis.

Archival & Exchange & Consistency

Solution of the problems discussed already will contribute to the production of consis-
tent data sets. However it has become apparent that there is a need for consistent algorithms
for computation of the physical parameters (including salinity) from the- raw data. There are
many and varied methods in use at present and a rationalisation of these algorithms is of
some urgency. Archival is likely in many cases to involve data compression or creation of
subsets of the full data sets. Critera are not well established for this although there have
been recommendations by bodies such as ICES. Further computational work on both high
quality and noisy data sets is desirable to examine techniques such as criteria based on
'significant change' of the variables. Dr Grose volunteered to carry out some work on this
aspect.

Dr Fofonoff reported that recent experience in his laboratory had shown up the need
for much fuller documentation of the circumstances surrounding the data acquisition and of
the steps in data processing. It was desirable also to develop even within the framework of
flexible exchange formats now coming into use, specific data structures appropriate to use
of CTDs in both vertical profiling and saw-tooth modes.

Dr Fofonoff agreed to develop this section.

It was agreed that though further intercomparison experiments both laboratory and
in-situ may be desirable a decision on this should be deferred until our next meeting. In the
meantime a number of the group had been associated with such comparisons and would
summarise them. Dr Striggow would coordinate this section of the work prior to any new
intercomparisons. Dr Striggow offered the facilities available at his institute for some
future laboratory intercomparisons ..

Summary

1. The group will develop a working document on how to achieve consistent high
quality CTD data sets.

2. 'Specific sections of the report would be coordinated as follows:

Temperature Dauphinee
e-,

Conductivity Zenk & Dauphinee
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Sampling & Time Constants Lewis

Pressure Creaseee Dauphinee

Algorithms Fofonoff

In-situ Calibrations Crease & Plakhin

Data Processing
-e

Grose & Lewis

Consistent Data Sets Fofonoff & Crease

Intercomparisons Striggow

3. We would plan to meet in a year's time having followed a 3 months schedule of

(i) production by individuals above of first drafts

(ii) review and additional contributions by all other members

(iii) second draft prepared by individuals above for consideration at next
meeting.

We would attempt to carry on correspondence by each duplicating to all other
members.

4. It was agreed that to minimise costs the next meeting was likely to' be held near
or at one of the members' institutions in Europe or America.
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