Position Information for Under-lce Floats

iIn Delayed Mode




Under-Ice Positioning in DMQC

Several DM groups work with under-ice floats and cannot currently convey
all of the required position information in the data files.

We need solutions for:

* RAFOS floats in Weddell Gyre that use RAFOS receiver to obtain time-of-
arrival and correlation heights from moored sound sources and use this
data to calculate a position in DM.

« SOCCOM under-ice floats and regional ice-pilots where different groups
are working on new DM methods to better estimate under-ice positions.

For a given cycle of these under-ice floats position could have been calculated from any of the
following options:

Float Surfaced :

» GPS position

* Iridium fix

 Argos fix (older floats)

» bad position replaced by linear
interpolation in RT.

Float Did Not Surface:

* Linear interpolation in RT/DM.

» Estimated in post-processing from RAFOS data in DM.

» Calculated by some other method (extrapolation, f/H contours, stream function, custom
method) in DM.




Positioning: What Information Do We Need in DM?

» Position error and/or |
accuracy A —

‘\\/\-\_. Actual path - determined in DM

* Position QC

 Positioning system
(GPS, Iridium,
RAFQOS etc.)

Interpolated path -
assigned in RT

* Method used to
derive position (if
not directly returned
by a positioning
system)



Current Position Information in Files

Profile netCDF:

There are 2 position related variables:
POSITION_QC(N_PROF)
POSITIONING_SYSTEM(N_PROF,STRINGS)

Trajectory netCDF:

There are currently 6 variables in the trajectory files relevant to positioning.
POSITION_QC(N_MEASUREMENT),
POSITION_ACCURACY(N_MEASUREMENT),
POSITIONING_SYSTEM(STRINGS)

AXES _ERROR_ELIPSE_(MAJOR)(MINOR)(ANGLE), dimensioned by
(N_MEASUREMENT).

Meta netCDF:

POSITIONING_SYSTEM(N_POSITIONING_SYSTEMS, STRINGS)



Recommendations from ADMT: Under Ice Positioning

1). It was noted that POSITIONING_SYSTEM is dimensioned by
POSITIONING_SYSTEM(N_PROF,STRINGS) in the profile files and
POSITIONING_SYSTEM(STRINGS) in the trajectory files

Recommend that POSITIONING_SYSTEM in the trajectory file is dimensioned by
(N_MEASUREMENT,STRINGS).

2). Currently only Argo and GPS locations are stored in the trajectory file (within the MC=703).

« RAFOS positions should have a place in the trajectory file and new variables associated with time
of arrival (TOA) and correlation heights (COR) have been assigned a dedicated measurement
code.

» We propose that any estimated position receive a MEASUREMENT _CODE of MC603. These are
not data, so should not have a MC703. The estimated position is our best estimate of the location of
surfacing (MC600), thus MC603 is applicable to this portion of the cycle.

3). At the last ADMT meeting it was agreed that the definition of QC=8 be broadened to encompass not
only interpolated, but also extrapolated or estimated by some other method.

4). It was also decided at the last ADMT meeting that bad interpolated values could be flagged as
QC=9 and the position replaced with FillValue



Under-Ice Positioning in DMQC

POSITION ERROR:

We do not include position error in the netCDF files. This has been an oversight,
particularly for floats that are unable to surface for various reasons, i.e. under-ice floats in
winter.

Currently, there is only the indicative POSITION_ACCURACY field in the trajectory files.
With growth of array in future, position errors will be calculated and we need a place for
this in the files.

PROPOSAL 1:

Create an OPTIONAL new POSITION_ERROR variable in the profile files and/or
trajectory files

» This field would only be populated for the subset of floats where it is known/required
» Optional, so no reprocessing required for majority of floats/files

» Appropriately named and easy to find for users

PROPOSAL 2:

Use the existing field in the trajectory files: AXES_ERROR_ELIPSE_MAJOR
(I\/IINOR)(ANGLE) Dimensioned by N MEASUREMENT.

These variables are mostly unused at present so could be filled with position error.
« Some DACs already filling with CEP radius returned by SBD Iridium floats
* No change to current system or reprocessing
* Not appropriately named, too obscure for users to find?



Under-Ice Positioning in DMQC

POSITION_ACCURACY:

» The existing reference table for
POSITION_ACCURACY was
developed when we only had Argos
floats. Subsequently, a general GPS
and Iridium category were added
and a few extra Argo classes at last
ADMT.

» We do not cater for interpolated or
estimated position accuracy.

Proposal:

» Replace existing table (top left)
with table (bottom right) that
provides for estimated error
categories

 GPS would generally fall into ‘J’
range

* Iridium would fall into the ‘N’
through ‘Q’ range

* Interpolation
/estimation/extrapolation may
extend from “P through ‘T’ range

ARGOS location classes

Value

Estimated accuracy in latitude and longitude
Argos accuracy estimation over 1500m radius

Argos accuracy estimation better than 1500m radius

Argos accuracy estimation better than 500 m radius

Argos accuracy estimation better than 250 m radius

GPS positioning accuracy

Iridium accuracy

Argos no accuracy estimation (3 messages received)

Argos no accuracy estimation (1 or 2 messages received)

Nl@m| == e |w[m]~|o

Argos invalid location

Location classes

Value

Estimated accuracy in latitude and longitude
Argos accuracy estimation over 1500m radius

Argos accuracy estimation better than 1500m radius

Argos accuracy estimation better than 500 m radius

Argos accuracy estimation better than 250 m radius

GPS positioning accuracy

Iridium accuracy

Argos no accuracy estimation (3 messages received)

Argos no accuracy estimation (1 or 2 messages received)

Argos invalid location

Estimated errors less than 25m

Estimated errors less than 100m

Estimated errors less than 250m

Estimated errors less than 500m

Estimated errors less than 1000m

Estimated errors less than 1500m

Estimated errors less than 5km

Estimated errors less than 20km

Estimated errors less than 50km
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Estimated errors less than 100km

Estimated errors greater than 100km (offscale’)




Under-Ice Positioning in DMQC

POSITIONING_SYSTEM and METHOD used to derive missing positions

When a cycle did not surface and the position is interpolated, extrapolated or determined by
some other method it is confusing to have the FLOAT position system given for that cycle, i.e.
GPS if this system was not able to deliver the position.

PROPOSAL 1:
Allow POSITIONING_SYSTEM to be “NONE” or “FillValue” in these cases

PROPOSAL 2:
Expand the existing POSITIONING_SYSTEM field to add in INTERP, EXTRAP, CUSTOM

ARGOS ARGOS positioning system

GPS GPS positioning system

IRIDIUM IRIDIUM positioning system

RAFOS RAFOS positioning system

INTERP Position calculated by interpolation

EXTRAP Position calculated by extrapolation

CUSTOM Position calculated by a custom method (f/H contours,

stream function, DAC algorithm)

PROPOSAL 3:

Add an OPTIONAL new variable called POSITION _METHOD
* dimensioned (N_PROF, STRING1028) in profile netCDF and (N_CYCLE) in trajectory files
« Should this become Mandatory if QC=87?



