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1 Introduction

GLIDERSCOPE is an Australian National Facility for Ocean Gliders (ANFOG) Windows platform
software package designed to allow users quick and easy visualisation of ANFOG’s oceanographic
data, via a convenient graphical user interface.

In accordance to IMOS (Integrated Marine Observing System) data file convention, ANFOG data
formats are based on NetCDF (Network Common Data Form). All of the scientific data are stored with
appropriate quality control flags indicating the usability/validity of each data-entry. Although highly
informational, NetCDF files can be quite daunting for those who are unfamiliar with the format, or
lack the computing set-up to access the data.

Using this GLIDERSCOPE software, all users will be able to access the NetCDF files, filter out the
bad data and apply a variety of useful data graphical visualisation techniques to examine the data, e.g.
using three/four-dimensional plots of water properties, interpolated contour charts, vertical profile
plots, water properties comparison charts, etc. Users can easily choose and extract segments of data.
Additionally, users can also export their data to text files for easy access in other applications, or into
netCDF files to be used with GLIDERSCOPE or other applications at a later time.

Useful links:

GLIDERSCOPE software download
http://imos.org.au/gliderscope.html

GLIDERSCOPE sample and tutorial data
http://imos.org.au/gliderscope.html

ANFOG data download
http://imos.aodn.org.au/webportal/
http://thredds.aodn.org.au/thredds/catalog/IMOS/ANFOG/catalog.html

More information about ANFOG
http://imos.org.au/anfog.html

Feedback for GLIDERSCOPE software or this GLIDERSCOPE v7 USERS MANUAL may be sent
to the software’s author, Dr Mun Woo, at the Australia Facility for Ocean Gliders (ANFOG): anfog-
ecm@uwa.edu.au


http://imos.org.au/gliderscope.html
http://imos.org.au/gliderscope.html
http://imos.aodn.org.au/webportal/
http://thredds.aodn.org.au/thredds/catalog/IMOS/ANFOG/catalog.html
http://imos.org.au/anfog.html

2 Installation

2.1First Installation

e Download an appropriate installation package.

Whether you use a Windows or a Macintosh computer, Gliderscope is available for use. It can
either be installed as standalone software, or as an App for use in Matlab, if you already have
Matlab installed.

)} Matlab App for computers that have Matlab installed.
The App version is the most convenient method if you already have Matlab installed.
Download GliderscopeV7.mlappinstall, open Matlab, navigate to the file in your
current folder and double click it to install into Matlab. This will place a Gliderscope
button in your Apps toolbar, which can be pressed whenever you wish to run
Gliderscope.

i) Standalone software for computers without Matlab installed.
Download Gliderscope7_Install.exe and run it.

During standalone installation, you may be asked for permission to run MCRInstaller.exe.
Select OK to allow this. (If the question does not appear, then manually run MCRInstaller.exe
from your installation folder afterwards.)

2.2 Run the Software

e For the Matlab App, simply click open Matlab and click on the Gliderscope icon in the Apps
toolbar to run Gliderscope (Fig. 1a).
e For standalone versions, double-click on Gliderscope7.exe to begin using the software (Fig.

(a \ MATLAB R2015b - academic use
&= R = = = == S 5 = ==
& @ 88 g o
-
Get More Install Package Curve Fitting Optimization MuPAD PID Tuner System Signal Analysis Image licati i { Distril
Apps App App Notebook Identification Acquisition Control Compiler Learner Fitting
FILE APFS
Gliderscope
7.exe

Figure 1. Run Gliderscope by (a) clicking on the Gliderscope icon in the APPS toolbar in Matlab, or (b) starting
the software by clicking on the desktop icon.



3 Using GLIDERSCOPE

To begin using GLIDERSCOPE, double-click on the Matlab App or Gliderscope7.exe to start the
program.

GLIDERSCORPE first helps you to select and extract the data you want, and then lets you easily
visualise your chosen data in a variety of ways. As you go along, GLIDERSCOPE ‘speaks’ to you
from its blue talk screen, providing you with useful guidance at every step of the way (Fig. 2).

3.1 Load data
3.1.1 ANFOG netCDF data file

e Click on [Load data] button (see Fig. 2) to select which data file you would like to access.

Data files are freely available from http://imos.aodn.org.au/webportal/. A sample data file,
sampledata.nc, has also been included on the GLIDERSCOPE download site
(http://imos.org.au/gliderscope.html).

-
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Figure 2. Start by pressing the [Load data] button on the GLIDERSCOPE main dashboard.

3.1.2 Plot coastline data (optional)

Filghtpath on horizonts-piane

- 4 I I

8 *optional: Press [plot coastline] button to see where the
T " glider mission occurred in relation to the Australian
{ coastline (Fig. 3). Coastline data will take longer to load
: on first run, but subsequently, [plot coastline] will plot
P much more quickly.

Figure 3: Location can be seen in relation to the
Australian coastline by pressing on [plot coastline] button.



http://imos.aodn.org.au/webportal/
http://imos.org.au/gliderscope.html

e Zoom into the study region by pressing
[switch zoom on] and then click-and-drag a

box with the mouse (Fig. 4).

*Handy tips:
alt-click: zooms out a little
double-click: zooms out all the way
mouse-wheel scroll: zooms in/out

To remove the coastline, press [clear] button |
(right side on Fig. 4).

3.1.3 Examine glider’s path
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Figure 4. Magnify an area in the map using the zoom
function.

Two plots are displayed illustrating the path that the glider had taken; from an aerial view (Fig. 5) and

side view (Fig. 6).

Glider’s horizontal path (aerial view)

In GLIDERSCOPE’s right plot (Fig. 5), an
aerial view of the glider’s journey is shown as a
blue line with white arrows pointing the
direction of travel. (White arrows may be more
obvious when you zoom in closer. *use [switch
zoom on] and click and drag on the chart.)

In addition to the glider path, you can also
oshow or ohide arrows which point the
direction of average seawater flow®.

Press [export loc] if you would like to export
latitude and longitude data as a text file for use
in other applications.

Press [export vel] if you would like to export
the estimated depth mean current velocities as a
text file.

Flightpath on horizontal-plane

White arrows show glider ) ]
travel direction 1

i 2064 J ~ "‘ |

*" Black ‘arrows show depth-mean

lon °E

: 3
e e (el (R

Figure 5. The plot on the right of the dashboard
shows an aerial view of the glider path. Using the
controls right of the plot, users may choose
whether to also display the direction of currents
as computed by the glider during its journey.

1 ANFOG gliders do not carry any current velocity measuring devices. Current velocities are only very rough estimates
which the glider has derived using onboard engineering parameters and GPS (Global Positioning System) fixes each time

it surfaced. These are not quality controlled.



The exported text files can then be used in other programs, e.g. Excel. The files are named for what

the columns of data contain,

e.g.“ lat_lon_time.txt’ contains
- column 1: Latitude (lat)

- column 2: Longitude (lon)

- column 3: Time (time)

‘ucur_vcur_lat_lon_time.txt' contains

- column 1: Eastward seawater velocity (ucur)
- column 2: Northward seawater velocity (vcur)
- column 3: Latitude (lat)

- column 4: Longitude (lon)

- column 5: Time (time)

(* Note: Units of measurement are as shown in Table 1.)

Glider’s vertical path (side view)

e In GLIDERSCOPE s bottom plot (Fig. 6), the vertical glider trajectory is displayed. You may
choose to view this chart with data indices or dates on the x-axis.

e Tozoom in, use [switch zoom on] and drag with mouse to zoom. If the x-axis is showing dates,
it will automatically update to either show time or date where appropriate to the zoomed scale.

Venlcal (ra]eclory through water

deplh m

Select X-axis Iabel

S80I | | | |

T

| | ! |
T

03: 00‘ 06:00 09:00 12:00 15:.00

© dates data indices

Figure 6. Bottom plot shows the dive paths on a vertical plane.



3.2 Extract data

3.2.1 Use all available data

e Press [DONE] button (Fig. 7) now or after pressing [reset] to proceed S

with all of the data intact. Use with caution because every glider & » /e iy
mission typically produces enormous volumes of high-resolution data  ......
which may tax your computer’s resources if processed all at once. e » oo

uuuuu o) [smowme]

Jy imts
Deptn 016885 |to 1723312 m

ofdey. | 00 | 00 Jto [ 00 |: 00 Ims

\ DONE N

Figure 7. Use [DONE]
to proceed with the

3.2.2 Use part of the data data to the plotting
wizard.

If you are only interested in a segment of the data, you may isolate your data in a few easy
ways. You may:

(i) Select a line

This option is especially useful for extracting data to make an oceanographic transect line.
Selection can be made by any of the following methods:

Loaded: illoszl:omn (\SIZE?:;(ay;D?%%rzgata from the BM mouse
[ e | Choose oright plot or obottom plot to indicate from which display
Select a segment to plot, or press yOU WOU|d I |ke tO Se|eCt data from .

[DONE] to plot full dataset.

e Press [use mouse-clicks] button to enable the mouse.

e Using your mouse, click your desired start and end points

Select a line

by mouse over the chosen plot.

,, § Although crosshairs (Fig. 9) are provided to help you position your
Figure 8. Control panel points, your selections need not be very precise, as GLIDERSCOPE
Coﬂtrms for line seleﬁ’:tion will always find the data points closest to your mark.

by mouse. ) ) )
You may use the [switch zoom on]/ [switch zoom off] button (Fig.
4) to zoom in for a closer look at any time.

Flightpath on horizontal-plane

moveable crosshairs

swten zueman porcosstns | | saveaua oy savegaa o)

lec;l lr;lactnw through water
TRV IWHNHWUIW‘\'MH‘H'W ]

P o o o T T

| |‘ | Il 1

— —m— |

00:00 03.00 06:00 09:00 12 m‘ 15:00 18:00 21:00 00:00 03.00 06:00 09:00 12:00 15:00

Figure 9. Crosshairs help as your mouse-click the start and end points of your desired line
segment; this can be done on either of the 2 charts.
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_ e  Finally, your selection is highlighted in red (Fig.
LSS S— 10), and the corresponding data indices, UTC dates
and depth range are displayed in the control panel.

e  *optional: pressing [reset] button removes red
highlighting and reinitialises everything in the
control panel.

n ”'H"“ “l’l ‘?7 T, Hu‘ ,m ” - |
TN T 'w i e  If you re-do your mouse selection by pressing [use

m L e T S N R mouse-clicks] again, the existing red highlighting
will also be cleared.

Figure 10. User-selected segment is
highlighted in red.

Using zoom

The zoom feature works in both plots, regardless of which radio button (oright plot / obottom plot)
has been chosen. ‘ R——

e To enable/disable zooming, press [switch
zoom on]/ [switch zoom off] button.

e Zoom controls -

-2968 (4 // y
Zoom in: Hold down mouse button and drag a .-20om toggle button
rectangle into either plot. \\
Zoom back out a bit: Hold down ALT-key (on the keyboard) | LU 'le\uiﬁni"";lmm |
. = LR
and click once. g n ~ Magpnifier: click & drag to zoom
mlon ‘u_]m 06:00 : mtozarea 18:00 21:00 00:00

Time

Zoom back out all the way: Quickly double-click over the

plot Figure 11. Controls for using zoom.

If you have a scroll mouse, you can spin the scroll to zoom in or out fast.

If your mouse has a right button, pressing it displays other zoom options.

by keyboard

Bz kezboard Indices: 13215 to 18184
33;'; 30 |/ 06 1/ 2017 |10/ 30 |/ 06 /[ 2017
Using the keyboard, you may further tweak your (inclusive)

show me

previous mouse-click selection or define a new segment
altogether. This may be done by specifying the segment  Figure 12. Keyboard input boxes to
range by typing into textboxes for Indices? or Date define start and end points of a segment,
(Fig. 12). (*Note: Having typed into the Indices text and a button to invoke graphical display
boxes, the Date will automatically be updated to of segment.

correspond, and vice versa.)

2 The first entry in the time series is indexed as number 1.



e Foracloser look at the data index numbers, you may also use the [switch zoom on]/ [switch
zoom off] button and zoom into the bottom plot (Fig. 11).

e Press [show me] if you need to check where these 2 points lay geographically (Fig. 12).
e The user-selected segment will then be highlighted in red (Fig. 10).
e *optional: pressing [reset] button (Fig. 10) removes highlighting and reinitialise all text boxes.

(ii) Select an area

This option is particularly useful when you want to examine data from a specific region, e.g.
within a sea canyon or in an ocean eddy. You may indicate the area of interest by mouse or

by keyboard.
By mouse
e Press [use mouse] button to enable the mouse (Fig. 13). e 5000 o 00000
Lon: 000.000 to 000.000 E
e Click mouse and drag a box around your area of interest [ usemouse | [ showme |

(Fig 14). The shape of this box can be modified using the Figure 13. Control panel for
box handles (little squares on the sides and corners), and  eygracting  data  from a
the whole box may be moved by placing the mouse pointer  geographical area.

within the box and dragging.

e When done, double-click within the box.

e Data that falls within the box will be : Area selection box cap be moved & modified
highlighted in red (Fig. 15), and coordinates % ..
of the bounding box will automatically be ... ' /
shown in the Lat and Lon text boxes (Fig. m
13). o o4

e *optional: pressing [reset] button (Fig. 10) Figure 14. Define an area of interest using the
removes highlighting and reinitialises all text mouse; remember to double-click in the box
boxes. when done.

Flightpath on horizontal-plane

By keyboard

e If you prefer to define your area of interest
directly by latitude/longitude coordinates,
type into the Lat and Lon text boxes (Fig. 13).

e *optional: pressing [show me] (Fig. 13) will _HHH' ‘
highlight the data found within your chosen i,

coordinates.

eeeeee

44444

Figure 15. Data within a chosen area is
selected.



(iii)

Apply depth or time limits

In addition to any of the previous selections, the data may ey imts

by further limited according to depths or time, to aid your 2% 025 el 200~
specific analyses. This may be done by typing into the of-day: [ 06 1 00 to [ 18 |:[ 00 Jhrs
relevant text boxes as shown in Fig. 16. Figure 16. Controls to limit the

depth and/or time of day from
which to extract data.

Specifying depth range

If you want to examine data from a particular depth within the water column (e.g. to study
surface processes, a subsurface current or dense water cascades near the seabed), you may find
it useful to be able to specify and limit the depth range. (Alternatively, you can also identify the
depth range afterwards when you see the plotted data in the plotting wizard.)

Using your keyboard, type into the Depth boxes to indicate minimum and maximum depths.

If you accidentally reverse the order of numbers in the Depth boxes, do not worry;
GLIDERSCOPE will automatically sort them out.

Specifying time of day

This option is especially useful if you are interested in examining processes that occur only
during certain times of day, e.g. isolating data from daylight hours, we see that the fluctuating
pattern of dissolved oxygen in coastal waters may be the result of photosynthetic activity (Fig.
17).

Using your keyboard, specify the range in the Local-time-of-day text boxes. The local time of
day may be specified,

*Note: For more intuitive use, you specify Time-of-day in standard local time, not UTC time.

5.154
5.050
4.946
4.842
4.737
4. 633
4.529
4.425
4.320

4.216

5.154
5.050
4.946
4.842
4.737
4.633
4.529
4.425
4.320

4.216

time (UTC)

Figure 17. (Top) A segment of data showing coastal fluctuations of dissolved oxygen concentration; (bottom)
when data during daylight hours are isolated and plotted, it is seen that dissolved oxygen maxima coincides
with daylight hours.
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Finalise your selection

Now that data has been extracted, you may proceed to the next stage to visualise the data, or save the
data as text files.

e Press [Done] when ready to plot up your selected data (Fig. 18).

memessmeeesss @ Optional: Hit [Save data] to save the data as text
‘mm files (.txt) or netCDF (.nc) files (Fig.18). Text files
Uesabions | == Can then be used in other programs, e.g. excel. For
- wtees - the text files, data of each available kind of water
T property is saved in a separate file with 5 columns
of numbers. The files are named for what the
columns of data contain. Units of measurement as

oo B S it shown in Table 1.

w e.g.“TEMP_depth_lat_lon_time.txt’ contains

C = L ] - column 1: Temperature (TEMP)
- column 2: Depth (depth)
Figure 18. Finalise selection and move on to next - column 3: Latitude (lat)

stage. - column 4: Longitude (lon)
- column 5: Time (time)
e The netCDF (.nc) files are generated such that you may read them back into Gliderscope?®.

Gliderscope filters the data such that only data that has been quality flagged as ‘good’ or ‘interpolated’
data passes into the saved files or into the plotting stage. The only exceptions are data for estimated
depth mean current velocities, which receive no quality control. The units of measurement for every
type of data is as listed in Table 1.

3 From Gliderscope v7 onwards, the depth-mean water velocities are also included in the saved netCDF files.
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Table 1. Parameters exported in text files.

code standard name units

CNDC Sea water electrical conductivity S/m

DOX1 Mole concentration of dissolved molecular | pmol/L
oxygen in sea water

DOX2 Moles of oxygen per unit mass in sea water pumol/kg

CPHL Mass concentration of chlorophyll in sea water | mg/m?

PSAL Sea water salinity psu

TEMP Sea water temperature Celsius

CDOM Concentration of coloured dissolved organic | ppb
matter

VBSC Volumetric scattering coefficient misr?

BBP Particle backscattering coefficient m?

DENS Sea water density kg/m?®

SVEL Velocity of sound through sea water m/s

IRRADxxx | Downwelling spectral irradiance in sea water UW/cm?nm?t

depth Water depth downwards from sea surface m

lat Latitude degrees north

lon Longitude degrees east

time Time days since 12am, Jan 1% 1950

OCRxxx_x | Downwelling spectral irradiance in seawater at | uW/cm”2/nm
xxX.x nm (e.g. OCR470 3 is taken at 470.3nm)

UCUR Eastward seawater velocity ms?!

VCUR Northward seawater velocity m st

NTRA* Mole concentration of nitrate in sea water pumol/L

# Gliderscope v7 now has the ability to visualize nitrate data where available.
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3.3 Data visualisation

GLIDERSCOPE evokes a plotter wizard (Fig. 19) to make it very simple for you to produce a variety
of useful and attractive data plots. If salinity and temperature data are available (along with the depth
and location data), GLIDERSCOPE immediately calculates corresponding seawater densities and
underwater sound velocities and makes them available to you. As before, GLIDERSCOPE ‘speaks’ to
you from its blue talk screen, providing you with useful guidance at every step of the way.

|4 ANFOG Giiderscope - Plotter version 7

solate 3 layer
1r min depth
0 m
0.8 max depth:

1000
Hello! ) "‘
1 will plot up your data. Please make 06|
your selections. S

il auto colour scale select top
© select bottom

display ‘

L L L I L L ! L L )
0 01 02 03 04 05 06 07 08 08 1 reset

switch zoom on

1. Time-series 2. Colour-coded data points. 3. Contoured cross-section 4. Property comparison 5. Depth profie &. Light Attenuation Coeff

x-axis Conducti Sainty RRSSS
select data - select data. . select data. < i ¥ select wavelength -
it Z Temperature Densty RRS70

VBSC Oxygent
y-axis:
select data - Fuorescence Oxygen2

COOM IRR443

Sound Velocty ) IRR490

Figure 19. GLIDERSCOPE’s plotter dashboard

From each of the 6 plotting control panels of this dashboard (Fig. 19), you will be able to produce the
following styles of plots:

FLLZ (mgf’ms) 13Mov2009 23:35 - 15Now2009 23:37

1. Time-series

20

40

e Time-series of water property data is plotted with time vs.
depth axes (Fig. 20). This plot type is particularly useful
when the glider performs repeated transect lines, because
then it becomes obvious how the seawater’s properties
evolve with time. (See Section 3.3.1 for instructions to
make such a plot.)

B0

depth {m)

a0

100

" ;
11414 1115
time

Figure 20. Panel 1 example output: Time-series
plot of fluorescence; colour range is user-
adjustable.
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2. Colour-coded data points

e Glider data are shown as colour-coded points spatially positioned where their measurements had
been taken within the ocean (Fig. 21). This type of plot is especially useful for analysing vertical
transects of the ocean. (See Section 3.3.2 for instructions to make such plots.)

TEMP (°C)
Wy P o
ME

OTEG -27B5 2764 2TB3  27E2 2761
lat °N

24177

24.001

23.824

23.648

23.472

23.296

23.120

22,944

22.768

22,592

PSAL (psu)
35.369

35222

35173

35124

35.075

-27.55

latitude 7.5

1139
S 11395
longitude °E

Figure 21. Panel 2 example outputs: Temperature data plotted in two-dimensional space (left) and salinity data in
three-dimensional space (right); range of colour is user-adjustable and plots (right) can be rotated spatially using

the mouse.

TEMP (°C) 03Nov2009 15:18 - 10Mov2009 21:45
Y

depth m

1536 1538 154 1542 1644 1546 1648 155
lon °E.

Figure 22. Panel 3 example output: contoured

cross-sectional view of temperature data.

TEMP/PSAL-diagram

4 . | . ) L .
34.2 34.4 346 34.8 35 352 354
PSAL (psu)

Figure 23. Panel 4 example output:

35

Temperature compared to salinity datain a

T/S diagram.

3. Contoured cross-section

e Glider data across transect lines can also be displayed
contoured (Fig. 22). Because data is interpolated, the
resulting plot allows you to get an overall visualisation of the
general distribution and patterns of the water property.

(See Section 3.3.3 for instructions to make such a plot.)

4. Property comparison

e Comparison between any 2 kinds of water properties can
be plotted (e.g. TS-diagram, see Fig. 23). This allows you to
examine the water property signatures and identify different
water masses found in the water column.

(See Section 3.3.4 for instructions to make such a plot.)
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5. Depth profile
e Data from single dives can be viewed as vertical profiles of water property (Fig. 24).
This is handy for locating the depth of thermoclines and pycnoclines, or determining
the thickness of water masses, deep-chlorophyll maxima, etc.

(See Section 3.3.5 for instructions to make such a plot.)

,,,,,,,

depth (m)

£ L : : : :
34.2 34.4 34.6 34.8 35 35.2 35.4 35.6
PSAL (psu)
c . . . . . : : :
4 6 8 10 12 14 16 18 20 22 24
TEMP (°C)

Figure 24. Panel 5 example output: Vertical profiles of water properties sampled in the water column.

6. Light attenuation coefficient

e Gliderscope version 7 now has the ability to calculate light attenuation coefficients (K) from
the different frequencies of downwelling spectral irradiance available in ANFOG Slocum
glider data. Using this software, you can now examine how K varies with time (Fig. 25) or
location, and also analyse how K may be affected by depth-averaged coloured dissolved
organic matter (CDOM), chlorophyll (CPHL) and volumetric backscatter (VBSC).
Additionally, the comparison can also be made with CDOM, CPHL and VBSC calculated to
the 1% photic depth only.

(See Section 3.3.6 for instructions to make such plots.)
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Figure 25. Panel 6 example output: Comparisons of light attenuation coefficients of different frequencies of light
over three days.
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You can choose to browse the plots via GLIDERSCOPE’s plotter display window (Fig. 19), or export
them as separate figure files to be saved, edited or just placed side by side on screen for easy
comparisons.

Data from each plot can also be extracted and saved into text files by pressing [save data] ®at the
bottom of respective control panels.

At any time, should you wish to select a different leg of the flight path or load up a different data file
altogether, press [Go Back] (Fig. 26).

4| ANFOG Gliderscope - Plotter version 7

N

Hello! 1)
1 will plot up your data. Please make
your selections.

Figure 26. Go back to grab a different segment of data, or load up a different glider data file.

5 Gliderscope v7 now allows [save data] to be used even when ‘all available data’ is selected.
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3.3.1 Using Control Panel 1: Time-series

wwwwm Y

!l !||l|||||| i

v Panel 1 for plotting
= time-series

Figure 27. Time-series control panel and control panel chart display area. The drop-down menu is populated with
data types available for plotting.

e Select a data type from the drop-down menu (Fig. 27). This menu is populated only
with data types found to be available in the glider mission (and possibly the addition of
density and sound velocity data calculated by GLIDERSCOPE).

e Press [display] to view time-series plot in the control panel, or press [plot] to plot in a
separate saveable figure (Fig. 27).

e Colour range can be adjusted either by

Q) moving the sliders up and down and then pressing
[display] or [plot] (Fig. 28), or

(i) by manually typing numbers into the max and min text-
boxes, and then pressing [display] or [plot].

(iii)  Alternatively, if you have made changes to the
colourscale, pressing [auto colour scale] will once again

Adijust colour scale:
max 4.9328

auto colour scale

optimise your colour scale. mn [ 4s32s

fe ot Vew [met Joos Deskop Window Help

NEES M RKORL- S [ME | =D

06:00 1200 18:00 00:00 06:00 12:00
time (UTC) ‘l

Figure 29. The chart menu and toolbar
allows user to do various things to the
chart; click on the menu items or roll the
mouse over icons to find out what each
does.

Figure 28. Controls
for adjusting the
colour-scale for cross-
sectional plots.

o If plotted separately, use the chart’s toolbar to save, print,
manipulate or edit the chart (Fig. 29). A helpful description
for each toolbar button appears as you roll your mouse over
it.
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e Upon viewing the cross-sectional display, you may identify a layer of water that is of particular
interest (e.g. a surface layer or a subsurface water mass). You can use the zoom button for a closer
look (Fig. 30).

o T ] (i) To zoom in, press the [switch zoom on] button, and then click

4930

e and drag the mouse to indicate a box within the chart display to

4853

| zoom into.
ng toggle
J «-button (i) Double-click to return to the original view if required.
15:00 18:00 j
(iii)  Press the zoom button again [switch zoom off] to end zooming.

Figure 30. Zoom button that toggles
on and off, allows users to have a
closer look at the chart displayed.

Isolate a layer

e A new feature of Gliderscope V7 is the additional functionality of isolating data by depth from
within the plotter, and then producing the plots based on your depth selection. Although you can
also isolate the depth levels from the Gliderscope main control panel, it is useful to be able to
select the depths while actually seeing the data visually in charts.

B ol g
Adjust colour scale: Isolate a layer
max 49328 min depth:
-] 0.0893857 | m
[ max depth:
—
114.203 |
—
;J auto colour scale () select top
@ select bottom

ontrols for
Ictrng a layer
‘of watér

IRRS55
select wavelength: v

IRRE70

Figure 31. Controls for selecting a layer of interest.

The depth limits of a specific layer can be specified using the keyboard or the mouse (Fig. 31).

By Keyboard:

o type directly into the min depth and max depth text boxes (Fig. 31).
o press the [display] button
o press [auto colour scale] to automatically optimised the colour range of the display.
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uUsSe mouse

@ select top

") select bottom

Figure 32.
Controls for using
the mouse to
indicate the layer
of interest.

By mouse:

e Select either oselect top or oselect bottom radiobutton (Fig. 32) to
indicate whether you now want to specify the upper or lower depth limit
respectively.

e Press [use mouse]

e Position the mouse over the display chart and click at where the level
should be.

e Repeat until the red lines define your chosen layer (Fig. 33).

e Press the [display] or [plot] button

e press [auto colour scale] to automatically optimised the colour range of
the display.

(* Hint: Take note of the depths automatically shown in the text boxes if you would like to use
these values again, e.g. when doing a T-S plot later to visualise the water property signature of

this water body.)

For example, if surface coastal water circulation is the focus of your study, you may choose to
isolate the topmost ~200m of water using a mouse, as shown in Fig. 33.

—— B | olE-

depth (m)

800 -

Click to mdnqﬂe dep“’

Isolate a layer
min depth
027 m
max depth:
2147748 |

select top
© select bottom

PSAL (psu) 27Apr2017 06:41 - 01May2017 11:42 Adjust colour scale:

| | | dnbadelts bt

Time axis

localtime @ UTC

12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 b@tt@modepth)o

time (UTC)

o 33.7061

Figure 33. User-selected red line limits the salinity data to depths of 200m.

Subsequently, fine-tuning the colour scale (by using the slider, colour scale text boxes or the
[auto colour scale] button) and pressing [display] or [plot] produces a display which shows
more clearly the salinity patterns seen in the surface layer (Fig. 34).

depth (m)

l Yl

@
=}

li

200 =

PSAL (psu) 27Apr2017 06:41 - 01May2017 11:42

L0

35.937

1 |
AL H .‘ .I.

35.877
35818
35.758
35.698
35.639
‘ 35.579
35.519
35.460

i

35.400

12:00 18()0 0000 0600 12:00 18:00 0000 06:00 12:00 18()0 00:00 06:00 12:00 18:00 00:00 06:00

Time axis

local time @ uTC

time (UTC)

switch zoom on

Figure 34. Salinity patterns in the surface waters clearly shown after

surface waters have been isolated.
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| [ B [
Isolate a layer
min depth:
0.327765 |m
max depth:

172331 |y

use mouse

select top

©) select bottom

display

Figure 35. The
reset button
reinitialises the
depths and
colourscale.

Sample Water

e To clear off your user-defined depths and colour scale values, simply press on
the yellow [reset] button.

o Optional: If you require a copy of the data illustrated in your "™
plot, press the [save data]® button (Fig. 36, bottom of panel
1).

display l

Each saved file contains 3 columns of numbers. The file name
reflects which control panel produced it, as well as what data B

each column contains, é’
save data

e.g. ‘chartl DENS time_depth.txt’ contains
- column 1: Density (DENS)
- column 2: Time (time) Figure 36. The
- column 3: Depth (depth) save data button
saves the data

(* Note: Units of measurement are as shown in Table 1.) ~ usedin the plot.

Another new feature in Gliderscope V7 is the [sample water] button (Fig. 37). Using this button, you
can quickly fire a virtual Niskin Bottle to sample for Temperature, salinity, dissolved oxygen, CDOM,
chlorophyll and nitrates (where data is available) anywhere in the water column.

TEMP (°C) 27Apr2017 10:55 - 29Apr2017 04:58 Adust colo

e iy mmnmn

1L} =1
T
e l" l““ o
I “

16888
16327

C i i : ¥

12:00 15:00 18:00 21:.00 00 06! 15:00 18:00 03: LU =

e bottle™i&ing e
1. Time oorios 2 Colour-coded data ports 3 conowrss cosssccion —— LIS BUtEOR . Dopth profie > & Light Atinuston Co

duct i 1555

select data - seiect data = o e o select
— = Tempersture Densty RRSTO

vesc Oxygent

nnnnnnnnn e Oxygen2

cooM RRAE)
Sound Vebcty ) RRA%0

Figure 37. The [sample water] button allows users to quickly drop a box into the display and find the range of

each water property there.

® From Gliderscope version 7 onwards, the save data function is also available when you choose all available data, so all
the data can be saved with one press of the button.
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PSAL (psu) 30Jun2017 02:25 - 01Jul2017 13:13

B Y If
8 g i =

Drag a box i)
= indicate where you a2t
02‘00 03I00 04‘00 05‘00 06‘00 07‘00 o‘woiﬂd‘orlhie t;ﬂ 13‘00 Mloo (5‘00 \eloo 17‘00 SR
Time axis ime C
samplé the water

35.841
35.739
35.638

depth (m)

localtme ) UTC ‘ sample water switch zoom on ‘

Figure 38. The user can use the mouse to drag a box
around the area of interest.

o Make a display using panel 1

e Press on the [sample water] button (Fig.
37)

e Using the mouse, drag a rectangle onto
the display to indicate where you would like
the water sampled (Fig. 38)

On the blue talkscreen (Fig. 39), the plotter will now report to you the ranges of water properties in

the sampled water.
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4| ANFOG Gliderscope - Plotter version 7

| oo Jg (N
TEMP 20.4782 - 20.8066"0C 20
CPHL 0.51558 - 0.98424mg/m*3
PSAL 34.9781 - 35.6145psu -
CDOM 1.0105 - 2.0591ppb £ 40|
DOX1 167.5348 - 188.6663\mumol/l Z
DOX2 167.9985 - B
184.5009\mumol/kg ] 60 -
80 -
100 -
I
02:00 0
Time axi

©) local

1. Time-series 2. Colour-coded data points
Salinity . select data:

Figure 39. Read the talk screen to see
what the water properties are.



3.3.2 Using Control Panel 2: Colour-coded Data Points

2. Colour-coded data points

Saiily .. e Select a data type from the drop-down menu (Fig 40). This menu is
populated only with data types found to be available in the glider mission
(and possibly the addition of density and sound velocity data calculated by
RS GLIDERSCOPE).

view

e Select either 02-D or 03-D radiobutton (Fig. 40). This refers to the
e spatial dimensions in which you want to visualise the data. Data will be
o plotted as dots in an additional dimension of colour.

save data ‘
e Press [display] to produce the plot in the display area, or press [plot] to

Figure 40. Colour-  pot in a separate saveable figure (Fig. 40).
coded data points

control panel.

(*Note: GLIDERSCOPE automatically detects the orientation of the transect and chooses the more
appropriate (longer) x-axis to plot on.)

Adijust colour scale:
max 49328

e Colour-range can be adjusted either by
(i) moving the sliders (Fig. 41) up and down and then pressing
[display] or [plot], or
(i) by manually typing numbers into the max and min text-boxes,
and then pressing [display] or [plot].
(iii)  Alternatively, if you have made changes to the colour scale,
pressing [auto colour scale] will once again optimise your ™ <

colour scale. Figure 41. Text boxes
and sliders for
adjusting colour
scale.

auto colour scale
)

| I— | < — ]

]
o

e Upon viewing the cross-sectional display, you may identify a layer of water that is of particular
interest to you (e.g. a surface layer or a subsurface water mass). Use the zoom function to take a
closer look (Fig. 42).

0] To zoom in, press the [switch zoom on] button (Fig. 42), and then click and drag the
mouse to indicate an imaginary box within the chart display to zoom into.

(i) Double-click to return to the original view if required.

(iii)  Press the zoom button again [switch zoom off] (Fig. 42) to end zooming.

162.9¢
159.2(
155.4¢
151.7:

35 163.7

wrtch zoom on > switch zoom off

p

Figure 42. Zoom toggle button switches from ‘switch zoom on’ to ‘switch zoom off’.
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e To produce a plot of a specific layer of water, isolate it using the ‘Isolate |
a layer’ control panel on the far right of the plotter dash board (Fig. 43).
Depth can be limited — the top, bottom or both, using the keyboard or
mouse, as previously described in section 3.3.1. (See Fig. 44 for an

example).

ESERS

Fle Ede View Insen Tool Desktop Window Hep

VRODRL- A DA
PSAL

DEde| R

)

200

8

depth m
g

250
|
300

’lll‘l

=]

(psu) 15Feb2011 04:25 - 27Feb2011 02:25 UTC

O 1111

1

il

[

LUy

113.2 1134 1136

1138 114 1142 1144 1146

lon °E

35542
35413
B e
36,156
35,026
34,807

1148

LU
15

o) S

Isolate a layer
min depth:
0.327765 |m
max depth:
172331 |y

use mouse

) select top

©) select bottom

display

reset

35.671

Figure 43.
Control panel
for limiting the
depth range of

the data.

34.768
1

Figure 44. The downward extension towards the coast, of a subsurface layer of
high salinity water (SICW), is effectively highlighted by limiting the depth of the

plot from 10m to 320m.

Plots in 3-D space are always created as separate figures to allow you access to tools for 3-D rotating,

zooming, etc.

e Torotate the figure, first click on the ‘rotate 3D’ icon

(as indicated in Fig. 45).

e Then use the mouse to click and drag the figure

around, rotating it freely

e The chart’s toolbar can also be used to save, print,

in any direction.

manipulate or edit the chart (Fig. 45).

e Optional: If you require a copy of the data illustrated

in the plot, press [save data] button (Fig. 40).

File names reflect which control panel produced

them, as well as what data is contained therein,

2-D:

e.g. ‘chart2_TEMP_depth_lon.txt’

3-D:
e.g. ‘chart2_TEMP_depth_lat_lon.txt’
- column 1: Temperature (TEMP)

- column 1: Temperature (TEMP)
- column 2: Depth (depth)
- column 3: Longitude (lon)

B Figure 1

=1 |

File Edt View

DSde |k

Insert Tools Desktop Window Help ~
LR OB - 2|08 am

TEMP (°C) 19iiay2009 03:53 - 25May2!
24177

Rotate 3D
: 73570
] u 73782

3 ’ . 23,585

23388

2319

22,994

22797

114.05

14 22600
765 11395
Iatitude °N 1138 22.402

113.85

langitude °E

Figure 45. Data plotted in 3-D space can be
freely rotated using the mouse.

- column 2: Depth (depth)
- column 3: Latitude (lat)
- column 4: Longitude (lon)

(* Note: Units of measurement are as shown in Table 1.)
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— 3. Contoured cross-zection

Temperature ¥

(%) colour bar () label contours

cortour lingg———————
min interval ma
224024 014785 | 241766

cisplay

Figure 46. Contoured
cross-section control

3.3.3 Using Control Panel 3: Contoured Cross-section

e Select a data type from the drop-down menu. This menu is populated
only with data types found to be available in the glider mission (and
possibly the addition of density and sound velocity data calculated by
GLIDERSCOPE).

e Contour values can be user-defined. Just alter the values in the text boxes
by typing directly into them (Fig. 46).

e Use radio buttons for a chart with a colour bar, or to have contours
labelled (Fig. 46).

Press [display] to produce the plot in the display area, or press [plot] to plot in a separate figure
(Fig. 46). The figure can be kept for comparison with other figures that you plot subsequently,
or saved for further editing later.

If plotted separately (Fig. 47), use the chart’s toolbar to save, print or edit the chart. A helpful
description for each toolbar button appears as you roll your mouse over it.

You may zoom into the display chart for a closer look (Fig. 48):
1) To zoom in, press the [switch zoom on] button, and then click and drag the
mouse to indicate a box within the chart display to zoom into.
i) Double-click to return to the original view if required.
iii) Press the zoom button again [switch zoom off] to end zooming.

1|||

35 153.7

switch zoom on 9 » switch zoom off

Figure 48. Zoom toggle button switches from ‘switch zoom on’ to ‘switch zoom off’.

162.9¢
159.2(

155.4t

151.7%

(iv)  Depth can be limited by mouse or keyboard. This has been described in detail in section
3.3.1.

Optional: Press [save data] if saving the plotted data to a text file is required (Fig. 46).
The plotted data is then saved in a three text files for every data type that is selected,
e.g. - ‘lchart3_interpTEMP.txt’ contains an n x m matrix of interpolated temperature data.

- ‘Lchart3_lon.txt’ contains longitudinal positions for each data point in the above file.
- ‘Ichart3_depth.txt’ contains depth positions for each data point.
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u Figure 1

Because all avalaible data can now be saved at once using the -all available data- selection,
the text files begin with a number to group each data type into a set of three (data file together
with its related lat/lon file and depth files).

The units of measurement for each type of data is as listed in Table 1.

File Edit View

Dade

-27.66 -27.64 27.62 -27.6 -27.58 -27.56 -27 .54 -27.52 275
lat °Ml

Insert Tools Desktop Window Help
R RAT9EA- 2 0E =D

TEMP (°C) 19May2009 03:53 - 22May2009 09:20

** Note that in contour plots, data interpolation is performed
between sampled points. As such, the user is cautioned when
interpreting the contour chart. It is suggested that users also
plot the data using colour-coded data points, so they may
better conceptualise where the real sampling positions lay.

Figure 44. Contour plot provides an overview of water property
patterns; the white section beneath the plot indicates the limit of glider
data, not bathymetry.
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3.3.4 Using Control Panel 4: Property Comparison

[ e e e — Select your required data types for each of the x- and y- axes from the
xoads: respective drop-down menus. These menus are populated only with data types
=ity > || found to be available in the glider mission (and possibly the addition of density
y-aods: and sound velocity data calculated by GLIDERSCOPE).
Temperature
o Press [display] to produce the plot in the display area, or press [plot] to
| display | plot in a separate saveable figure (Fig. 49).
ot
[ - l If plotted separately, use the chart’s toolbar to save, print or edit the chart. A
helpful description for each toolbar button appears as you roll your mouse over
it (Fig. 50).
Figure 49. Property
comparison control = =)

panel- Fle Edt View Insen Toolk Desktop Window Help S

_|J¢1$,; | RROOE L2 |0E D
TEMS=2Fsue] diagram 16Dec2009 01:18 - 16Dec2009 04:41 UTC. (-1 to 1000m
18 T T T T T T T T

Lol % - ¥
16 R <
\\':‘- J
Sy
14r f 3 x4
R )
-~ :‘g\:
= Rt
S 12 \'}:,
o ® o I
& 10l SEN
E 10 . H:\:.
o Y Tl
"b\ Wt - v,
™~ B
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N Akl
5 :*.1?;!‘

150 160 170 180 190 200 210 220 230 240
DOX1 (:moll)

Figure 50. An exam;ile of Temperature vs Dissolved Oxygen plot for a éingle dive’s data taken off
Bicheno, Australia. The toolbar above the figure allows you to edit, zoom, save, etc.

(** Hint: This type of chart may sometimes provide clearer patterns if smaller segments of data (e.g.
from a specified depth range or area) are examined.)

e Optional: Use [save data] if saving the plotted data to a text file is required (Fig. 49).

The selected data are then saved in a text file with 2 columns of numbers, one for each axis
plotted. The file is named for what the columns of data contain,

e.g. ‘chart4_PSAL_TEMP.txt’ contains
- column 1: Salinity (PSAL)
- column 2: Temperature (TEMP)
(The units of measurement for each type of data is as listed in Table 1.)
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e It may also be useful to limit the depth to isolate a body of water and examine its water property

signature.

For example, seeing that there is a layer of subsurface high salinity water between the depths
of 40m-80m (Fig. 51a), you may introduce this depth limit by typing into the ‘isolate a layer’
text boxes (Fig. 51b) and pressing the [display] button to view the TS-diagram for this layer

alone (Fig. 51c).

PSAL (psu) 28Jan2017 20:46 - 29Jan2017 00:19 s

Al’- \ A A A 35.983

0 35.957

N}
S
=

&

35.931
35.905

35.879
35.853
35.827
35.802

35.776
21:00 21:15 21:30 21:45 22:00 22:15 22:30 22:45 23:00 2315 23:30 23:45 00:00 00:15

Time axis time (UTC)
localtime @ UTC swn h zoom on

depth (m)

58883

=
=3

TEMPIPSAL dlagram 28Jan2017 21 43 28Jan2017 23:48 UTC (40 to 80m)

() "

205

20.4

03 ! ! ! | |
35.94 35.95 35.96 35.97 35.98 35.99 36
PSAL (psu)

(b)

Isolate a layer
min depth:
40 m
max depth:
80 |m

reset

Figure 51. (a) Subsurface layer of raised salinity water seen in time-series data, (b) depth limits of the high-
salinity water are entered into the text boxes, (c) TS-diagram shows the TS-signature of the layer of water.
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3.3.5 Using Control Panel 5: Depth-profile

S. Depth profile

Conductivity Salinity IRRS55

Temperature Density IRR670

VBSC Oxygen1

panel.

@ Fluorescence Oxygen2
CDOM IRR443
Sound Velocity IRR490

Particle Backscatter

‘ display

-

‘ save data ]

Figure 52. Depth-profile
control panel

e Select your required data types by clicking on the radio buttons (Fig. 52).
Radio buttons will appear according to which data types are available in
the segment of data you have selected in the Gliderscope mean control

e Press [display] to produce the plot in the display area (this option is only
available for single data type selection), or press [plot] to plot in a separate
saveable figure (Fig. 54). If plotted separately, use the chart’s toolbar to
save, print or edit the chart. A helpful description for each toolbar button
appears as you roll your mouse over it.

e You may zoom into the display chart for a closer look:
) To zoom in, press the [switch zoom on] button (Fig. 53), and then click and
drag the mouse to indicate a box within the chart display to zoom into.
i) Double-click to return to the original view if required.

i)

Press the zoom button again [switch zoom off] to end zooming.

iv) Depth can also be limited using the mouse or keyboard, as previously described

in detail (section 3.3.1).

35 153.7

switch zoom on

162.9¢
159.2(
155.4¢

151.7%

> switch zoom off

Figure 53. Zoom toggle button switches from ‘switch zoom on’ to ‘switch zoom off’.

B Figure 2 =1
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Figure 54. Depth profiles taken from a
single dive.

Optional: Use [save data] if saving the plotted data
to text files is required (Fig. 52).

The selected data are then saved into text files with
2 columns of numbers, one for each axis plotted.
The file is named for what the columns of data
contain,

e.g. ‘chart5_TEMP_depth.txt’ contains
- column 1: Temperature (TEMP)
- column 2: Depth (depth)

The units of measurement for each type of data is as

listed in Table 1.
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(** Hint: This plotting method is best used with data from a single glider-dive.)

3.3.6 Using Control Panel 6: Light attenuation

Calculation and visualising light attenuation coefficients are new functions introduced in this version
of Gliderscope.

e  Select your required data types by clicking on the radio buttons
AR x (Fig. 55). A light attenuation coefficient (K) is calculated for each
owwetme  Crweoon Crweonansmaccn  nrofijle made in daylight, using:

K vs Latitude K vs CPHL K vs CPHL (1% photic depth)

K vs Longitude Kvs VBSC K vs VBSC (1% photic depth)

InE,—InE =Kz

Where

s Eo = irradiance measured at the shallowest available position
E = irradiance measured at depth z
Figure 55. Light attenuation z =depth

coefficient control panel.

CDOM, CPHL and VBSC are depth averaged either for the whole profile depth or from the surface
down to 1% photic depth (d), which is calculated as:

InE, —In(E, *0.01)  In100

d =
K K
e Press [display] to produce the plot in the - ’ B oo
display area or press [plot] to produce a . . 1 s-oow 2. o =

NS M RIAODLRLAL- 2|0 D
22May2017 09:41 - 24May2017 18:08 (local time)

separate saveable figure (Fig. 56). Having the
plot in a separate figure window is also handy

0.08}---- ____________ I R | . !RRAD443> |
because then these plots can be used to 0 T 0. R T v |
compare with other plots you might want to -
generate on the display area. z: """"""""""""""""""""""""""""""""""""""""""""""""""

=
=)
i~

e For K vs Time plots, it is often useful to be
able to look at the data in terms of local

b
o
@

Attennuation Coefficient (m-1)

standard time rather than UTC, so you see R R S A
when daytime/night time are (Fig. 56). To do - IE— _—
this, use the radio buttons (clocal time / - RSN - A — I
. . . . 06:00 09:00 12:00 15:00 18:00 21:00
oUTC) in the Time axis panel (Fig. 57). time (local
R : Figure 56. Light attenuation coefficients calculated
012 1 ; at four frequencies of light; the local time axis

01 indicating these occurred between 7am and 6pm.
0.08

0.06—
0.04
0.02

0

Attennuation Coefficient (m-1)

-0.02
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Figure 57. Controls to switch
between UTC and local time view on
the x-axis.
¢ You may zoom into the display chart for a closer look:
)} To zoom in, press the [switch zoom on] button (Fig. 58), and then click and
drag the mouse to indicate a box within the chart display to zoom into.
i) Double-click to return to the original view if required.
iii) Press the zoom button again [switch zoom off] to end zooming.

i 162.9¢
' | 159.2(
155.4¢
151.7%

35 153.7

switch zoom on

Figure 58. Zoom toggle button switches from ‘switch zoom on’ to ‘switch zoom off’.

switch zoom off

v

e Optional: Use [save data] if saving the plotted data to text files is required (Fig. 55).

The selected data are then saved into text files with 2 columns of numbers, one for each axis
plotted. The file is named for what the columns of data contain,

e.g. ‘chart6_K(IRRAD443)_CPHL.txt’ contains
- column 1: Light attenuation coefficient of light at 443nm (K)
- column 2: Depth-averaged chlorophyll (CPHL)

The units of measurement for each type of data is as listed in Table 1.

3.4 Finish

When you have finished plotting and examining your data, you may:

e Press the [go back] button (Fig. 59) to select another leg of the mission or load a different
data file altogether; or

e Finally press the red [QUIT] button to end the GLIDERSCOPE program.

4; ANFOG Gliderscope - Plotter version 7

—

30



Figure 59. Control buttons to leave
the plotter.
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