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Introduction

This manual describes the use of the Aanderaa DataStudio 3D software, which is a post processing
software intended for quality control, data visualization, analyzing and export of data to other
formats.

Aanderaa DataStudio 3D has a modular build-up that makes it possible to add new functions and
capabilities in the future.

This software is designed to handle and process data from all newest instrument/data loggers from
Aanderaa. At this time the software is intended to be used with the SeaGuardll platform and is the
only post-processing software able to handle data from the DCPS, the newest Doppler Current
Profiler from Aanderaa.

Aanderaa DataStudio 3D is inspired from the RDCP Studio offering additional capabilities, flexibility
with improved graphics and modern design.

1.1 About this version

e Version: 1.5.3.871
e Works on: Windows 7, 8 and 10

® |nstruments: SeaGuardll DCP, Doppler Current Profiler Sensor, RCM Blue, SmarGuard

1.2 What can you do with this version (1.5.3.871) of Aanderaa DataStudio 3D

o Import recorded data from a SD card of SeaGuardll or SmartGuard platform. Data only
needs to be imported once as DataStudio 3D will create a project
List the connected sensor

¢ Include a detailed map of the deployment site

e Limit the graphical presentations of all the data to periods of interest (e.g. when the
instrument was in water/on the bottom). This step is fully reversible and can be changed any
time during the data analysis process. When changing the selection in time, all produced
data wil automatically be updated.

o Limit the graphical presentation of data from the Doppler Current Profiling Sensor (DCPS) to
depths sections at which the quality is judged to be good. Changing the selection of cells will
also automatically update the concerned produced graphs.

e Produce multiparameter, multiscale and multicolor plots of the recorded data. Different
graphical options include: Line, Contour, Progressive Vector, Surface and Scatter plots

e All graphs and settings are saved and can be reopened and modified the next time the
software is used

e Easy adjustment of existing plots and graphs

e Export data in csv format for further treatment with other software
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Getting started

2.1 Installation

From the installation folder (downloaded, on CD/USB) click on AADI.DataStudio3D or setup and
follow the instructions for installing new software on your computer.

Depending on the Windows version you use the software might require download of SQL data base
software (free).

It is recommended to stay connected to the Internet when the installation is carried out.

Application Files 2016-03-30 21:43 File folder
—F AADI.DataStudio3D 2016-02-1911:51 Application Manif... 2 KB

o 5E’Eup\ 2016-02-158 11:51 Application 437 KB

Click for installation, leave PC connected to Intemet

2.2 Import a New Data Set

To launch the program double-click on the Datastudio3D symbol in your list of
programs or on the shortcut on your desktop. (7]

DataStudic3
From the start menu click on create new project and fill out the name and D

description (1). Then click on create new project (2).

DATASTUDIO 3D Settings | Help | = B X

Recent projects

Example data from Norweian fjord]

create new project




Page 6 April 2016 - TD 311 USER MANUAL - DataStudio 3D

Click on BROWSE FOR FILES (1)

DATASTUDIO 3D - EXAMPLE DATA Settings | Help

Example data from Norweian fjord

BROWSE FOR FILES

Select device Node list
Select device session

Select data session

Find and open the raw data folder (1) that was downloaded from the instrument SD card or from
the demo data available under; Documents/Aanderaa/DataStudio3D/TestData. Mark all the raw
data files (2) and press Open (3).

DATASTUDIO 3D - EXAMPLE DATA Settings | Help | = O X

Example data from Norweian fjord

BROWSE FOR FILES

« Data .. > 5650H-1495-0-2015-10-17T...

New folder

Select device Node list
Select device session

[

Select data session

The data will be imported, the progress can be followed on the screen. Large data sets will take
time. Data need to be imported only once and will be part of the project.
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Data Import
Importing File 4 of 6 (42%)

Importing large data sets data can take long time. Typically a 6 month data set
collecting currents/backscatter/quality parameters in 50 levels at 10 min interval + 5
auxiliary sensors (e.g. Wave/Tide, Temp, Sal, O,, Turb) will be 1 Gb big. It can take
20 min to import. The import will only have to be done once. After this the data will
be available each time the DatasStudio-3D program is opened. It will also be
available if the software is upgraded with a |later version.

2.3 Setup before plotting

After the data has been imported a summary of the instrument set-up and representative plots will
be available by scrolling down. First is the instrument (type, model-and serial number), the list of
connected sensors/nodes (type, model- and serial number). Note that Aanderaa platforms are multi-

parameter and numerous sensors can be plug-and-play connected (e.qg. strings). Scroll down the
Node list to see all the active sensors.

DATASTUDIO 3D - EXAMPLE DATA Settings | Help | = B X
BROWSE FOR FILES

\L\(( t device

deiqU3| d Il DC|

BB wave And Tide Sensor - 5218A #135 ’
/

- Conductivity Sensor - 4319 #1133

B optode Sensor - 4835 #386 2

Doppler Current Profiler Sensor - 5400 #12

Instrument depth 0
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Scroll down to see Doppler Current Profiler Sensor set-up and to obtain/add geographical
position and/or depth (1,2). If you had entered the geographical position into the instrument before
deployment it will be available for use or you can click and scroll up/down to zoom in/out in the map
and select the correct position manually. Please note that to have access to high resolution map the
computer should be connected to Internet.

Depth can be obtained by looking at the deployment pressure or by finding the reflexion from the
surface if the instrument is upward looking.

DATASTUDIO 3D - EXAMPLE DATA Settings | Help | = X

‘n’ ®

Use position from sensor Instrument L10D1h.‘?

2 m distance

0 m distance to column

] 1
Surface Column 1

DATASTUDIO 3D - DOVER

Instrument depthf 0
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Scroll further down to the bottom of the page. A two-step graphical selection is done of which
data should be included in graphs and for data export. Note that this step is fully reversible and
the unused data will not be erased. (1) Make a selection in time based on available data from the
instrument as for i.e. Cond, Temp or Pressure data. Click in the figure and drag the shaded
marking/lines.

For the profile preview; As default Speed, Signal Strength and/or Speed Standard Deviation is used
to select which acoustic profiling data (from the DCPS sensor) should be included (2) by selecting
the cell to show further.

DATASTUDIO 3D - TEST

cells you would like to analyse fi

(i

ishow ce‘iﬁ'ange from 0 - 36» to remove reﬂect!on from the

Press ¢ on the right top corner when Setup is finished.

In the example below Pressure and Signal Strength are used as the two criteria to limit the selection
of data to be used in the graphical presentations.
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Strong halocline
with intemal wave
CELL RANGE TO SHOW

0
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The selected settings will be applied and remembered for the further

USER MANUAL - DataStudio 3D

Settings

Help | =

OO

analysis of the data set. You

can always go back and modify the set-up. After saving the Setup you will be directed to a page in

which you can start to make graphical presentations or export data.

Preview parameter: |

Strong halocline

with intemal e
CELL RANGE TO SHOW ik *
0

(o] e
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Plotting and data analysis

Click Add page + (1) to start making plots.

Settings | Help | = 8 X

export data

You can now select the number of graphs to be presented on the same page. Give the new page a
name (1). Click to select the number of graphs (2). Click on the forward arrow (3).

DATASTUDIO 3D - KOLJOE FJORD Settings | Help | = B8 X

Add chart to data analyst wizard € =2ve

Select chart container (step 1 of 2)

|Quallly control plots :I

Empty | Empty | |Empr | Empt [ Empr

-l 71 | PrPZ 2)2)3

Empty | Empty Empty | Empty Empt | Empt | Empt

pd || g ! 4| 4|56
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You have 5 different graph options (Contour, Line, Surface, Progressive Vector and ScatterPolar).
Drag the type of graph you would like to have into empty slots (1). Press ¢ (2) when finished.

DATASTUDIO 3D - KOLJOE FJORD Settings Help | = B X

Add chart to data analyst wizard € =2 v e

Select chart types ( 2 of 2)

LinePlot

All graphs are configured in the same way by holding the cursor above the graph.

DATASTUDIO 3D - TEST Settings | = & X
Pages

Test mw

LinePlot ScatterPolar

Edit chart

Degrees

Contour Surface

export data f
close project

5 options appear:

Trace=lists values and permits to scroll over plots and line graphs to see individual values (see
below),
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Show/Hide legend,
Copy to clipboard for pasting into documents as a picture,

Full screen and

Edit Chart (the pen) to edit the Chart settings (see below for detailed instructions on how to set-up
the different graphs).

0 Ll AR [ dse ‘ l Wi |
| 1 A -+ < - . f d 1 ‘
6 l 1 : il Al N
I { | | | il i He] cliphoard |
N } A ! O (L A b bt |
Wl il | | 'E
4 4 | ( , | ;F' o MR | |/ n !
1M i I | .*' L0 i Wy ') i 99 i1 Ed |
0o 3 i e i - 7
I i I 1 ._ T l’hlllY.ll\‘.’ ! ‘ : | : '\l F I ,
v i X201 18:38:18 “d [ | I
o U LU | x aan 1 f.l | J; | [} |
) | | | |
I I | |
% || [ | | 00 B | 0T A A

For all graphics type; To zoom in the graph, place the cursor on the graph, click left on the mouse
while dragging down to the right. To zoom out, click left while dragging up to the left.

3.1 Line graph configuration

Once you have selected the line graph in your page configuration, click on the pen to edit the chart:



Page 14 April 2016 - TD 311 USER MANUAL - DataStudio 3D

DATASTUDIO 3D - TEST Settings | = & X

sapadold @

Parameters

Add parameter (<}

CHART LAYOUT

|:| Use stack:
l:‘ Usera

|:| Use separated Y axis

[ — Series title

You can vizualise from one to ten parameters on one chart; follow the steps below to create your
chart.

DATASTUDIO 3D - KOLJOE FJORD

Parameters

Paramet

[] use

Add parameter (<=

CHART LAYOUT

Below is an example of a full screen copy of a Line graph with the Trace function active. Use “Copy
graph to Clipboard” symbol and paste into desired document if needed.
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11,1 ﬁ"‘ﬂﬂ‘\lnl,

‘M W ')l ‘M

Temperature-4060-T67 8,239 Deg.C
Tenperature-4835-439 8,230 Deg.C
Temperature-5217-178 8,214 DegC
Temperavure-4319-12058 8,218 Deg.C
Salinity-5400-25 34,266 PSU

Time: 27-07-2015 06:130:35

3.2 Contour plot configuration

Contour plots are available for multilevel data as from the Doppler Current Profiler Sensor (DCPS).
Follow the steps as shows below to create your contour plot chart:

DATASTUDIO 3D - KOLJOE FIORD Settings | Help | = & X

sarpadoig @

1. Click here select column

2. Select Parameter from the DCPS,

Max value @

Color steps [0

Below is an example of a full screen copy of a Contour plot selecting the option “Show contour
lines”. Use “Copy graph to Clipboard” symbol and paste into desired document.
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3.3 Surface plots configuration

Surface plot is used to get a 3D overview of the multilevel data from the Doppler Current Profiler
Sensor (DCPS).

By holding the cursor down in the graph it can be rotated in space. These graphs cannot be
zoomed.

To create a surface plot:

DATASTUDIO 3D - KOLJOE FIORD

Below is an example of a full screen copy of a Surface plot of vertical currents. Use “Copy graph to
Clipboard” symbol and paste into the desired document.
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3.4 Scatter plot configuration

Scatter plots are available for multilevel current speed and direction data from the Doppler Current
Profiler Sensor (DCPS). Each dot is a unique measurement in time of currents speed and direction.
These plots can be a useful step in the quality control. Unless measuring in a river with a constant
flow in one direction the plot should “pass through” the middle (origin).

To create a scatter plot:

DATASTUDIO 3D - KOLJOE FIORD

saipadosg (@
I

4

(-]
=
LI
(-
(mm -
(==
(===
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Below is an example of a full screen copy of Scatter plot. Use “Copy graph to Clipboard” and paste
into desired document.

3.5 Configuring Progressive Vector Diagrams (PVD)

Progressive Vector Diagrams are available for multilevel current speed and direction data from the
Doppler Current Profiler Sensor (DCPS). Each line is a consecutive continuation of a unique speed
and direction measurement. The PVD shows how water has been flowing past the instrument. If the
site is influenced by tidal movements these are often visible as ellipses.

To create a PVD plot:

DATASTUDIO 3D - KOLJOE FICRD Settings | Help | = 0O X

v @

Chart

saiuadolg @

| smecr au | | cean au | [ vop 10|
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Below is an example of a full screen copy of Scatter plot. Use “Copy graph to Clipboard” and paste
into desired document.

Line lines
M
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Exporting data to csv and importing into Excel

4.1 Data Export

Data can be exported for use by other software. The exporting format is semicolon separated csv.
From main data page Click on export data (1).

DATASTUDIO 3D - KOLIOE FIORD

Current information

Pages
O | Om

Current information
Vertical Sg

Progressi ] Progressiy

Currents

Line lines
[

export data - m . v
N i e Ll;l-e lines
close project W Sur

From the export menu select what you would like to export and click export. In the export menu, you
can select or not status code, discarded cells, etc:

DATASTUDIO 3D - KOLJOE FJORD

11 DCP 5650H #1495

onductivity Sensor - 4319 #1133

m Optode ¢

Eesd Coppler Current Profiler Ses
-— *

d Il Platform Date: 201
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For i.e.: if your data record has about 3000 recordings (125 days deployment at 1 h interval) with 5
single point sensors and a Doppler Current Profiler Sensor (DCPS) set up to record in 50 cells the
exported csv file will be around 100 Mb if you export everything. If you exclude the status
parameter, the size will be about 60 Mb.

4.2 Data import with Mac

To import a csv file into Excel (Excel 2011) open a new workbook and click on Import...(1),
“check” CSV (2) and click on Import (3) to find the csv file to import.

Excel Fil dit View Inset Format Tools Data Window # Help » 898 o = o) 80% (%> (@ Fri1lDec 11:13:44
. = =
1. The Import command is located uridér“File
i H = & [ . bk S T ¥ ik 100k 7] O
A Home | Layout Tabiban Gharts smartan Formulas () Foyimw
™ Fare Bagrmant Mz Faman Cotn Thama

iﬁ{ . |#/f@ » Galiv Booy) =12 |v A= Ae ~ abe= | ) Wean T = | Ganoral - b. | ssarmat o 9 5 :L_:_:‘ s

—J " T T : ~ =5 v b B - |
oy (Aowars || B LW (Hlf LA = | &8 22 Mergn %'%""ﬁ?m L Weart  Deets  Foma  Themes

M ool

dﬁ E_ ] ¢ [ o [ & ] F [ H 1 1 K L (] N a L3 (4] R
=

3 {

4| Impert

5 {

E 1 | What type of fite do you want to import?
£ & - * & csv e
'1?0' 2 Check gﬁ Safect this fle type whan you want to smpon tast fles that contain comma-separated vahses.
| 1 Mot financinl inatitutions offer Whis farmat for sning secownt activity,
B |
13 | | FiloMaior Pro database |
34| { Bafect this file type whan you want to kmport data from an fpS or fpT database file that was |
15 | | creatod with FileMakes Pro, You can impen all recorda in 1he database or 8 set of records you |
16 | | spacity. |
17 |
e HTML fla |
58| Salict this S0 fype Whan you want 10 #Iport Information from an HTML fils on your computar. |
21 I
] | s
23 | i Saebect this file type when you want to bmpont toxt files. This cpthon works bost for text files
:; | 1 hat contasn values separated Dy tabs or Spaces. |
6 | | !

! | i = i
= s pet ™ 3. Click here to find the

;:; m csv file to import

35 |

3

37 |

a5 I I I I
e e ———————

Click on Get Data (1)

Choose a File

8 Sequential deployments... & Q

Folders Documents
¥ Blue Carbon 3 B 5650-1558-2_.. 17 36Z.csv
I Dover > Exported data 2.csv

. I¥ FixO3 Ad...entdata » Exported data.csv

e L
" Sequenti...ts 4Emiie »

[ 5650-1556-0...-17-55.911Z »

[ 5650-1558-1..-42-35.217Z »

[ 5650-1560-1...-46-35.073Z » CSsv
[ SN1550_Rat...315_260515 *

[ SN1550_Rat...5_15072015 »

Developer 5650-1558-2015-07-15T21_

Config.xml

1. Click here

Enable: CSV Files
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Click on Delimited (1) & Next (2) Check Semicolon (1) & Click Next (2)

Taxt Import Wizard - Step 1 of 3 Teut Import Wizard - Step 2.of 3
The Text Wizard has dotarmined that your m‘lag\CIICK here This screen lats you set the delimiters your data containg. You Can sea how yowr 1axt is
1 affectod in 1he praview Delow,
It this is comect, choase Neat, the Data Type that best describes your data. | s o o i e

Oniginal data type A
| Tt : Toxt qualifier: | * B
‘type that best describes your data: | Space Dthor: “
- CRArSCHon Such 08 COMMIS of 1408 S40irFate Sach Gekd. | 1 “Check” here
Fixed width . Fisids are aligned in columns with spaces betwoen cach field. |

Satimgonatrow: (1 | 3 Fleorigin  Macniosh B |
Data proview 1 Data proview

2. Click next

Preview of He Nacriosh HO-sers.. 5650 1558 2015071512
= = = = r | STRATE F43eee 5. 1a4aT
roduts None: seagonrd 1T ; | yhT | e s ares
e r 5 |
r3 Sherifmewl 2. Click next STHTS Pt 3 64743
vice ID;5658-1558 1 ITIESE 4340994 9. 786
essian 10;5650-1558-2015-47-15T21:17: 362 I 1 311904 7.24939
Cancel Finish | Cancel < Back Newct > Finish

Follow the steps describe below (1-6) to finish importing data.

This screen lats you select each column and Column data format Advanced Text Import Settings
set the Data Format.
General
Settings used to recognize numeric data
'General’ converts numeric values to numbers, Text
date values to dates, and all remaining values Do - -
cimal separator: ¢ .
to text +) Date: | YMD & 5. Click QK

Do not import column (Skip)

3. Click Advanced Note: The sett]
numeric data @hen it is imported from a text file. After

text is Im d, Excel displays the numbers based on jhe
Numbers ings in the International System Preferendes.

cancel | (D

Advance

-~

1. For the first column select Date (YMD) format

Reset

Data preview

2. For the rest “General” is preselected

fLeneriener ner i nefieneral  |Gene
7378073 | [14336000 y U . Select your Decimal separator.
P areers|  [eascess 368745 I Look in document if comma or dot
7. 372B56 14348096 9,786 I
7. 34862 14331904 7.24999 « Y .
. 6. Click Finish & OK in next
- menu & wait until data has been
/ imported
Cancel < Back Mext >

Below data has been imported into Excel. Remember to save as an Excel file.

5650,
1858

600-1538
$650-1558-2015-07-15T2L:1T:362

System Paramerers Analag Sensers 80
Record Time. Record Number Sereor Status Irgut Voltage [V] Status Memory Used [Bytes] Status Sensor Status Turbidity B14571 [FTU] Status Chiorophyll B210375% [ug/t)
20150715 20:20 1 7356122 126 (18] Parameter warning 13,7427 [B2) Warning, out of measurement range 181 |
1015-07-15 2130 1 7378673 14131200 0,09310591 42537
015-07-15 21:40 3 7.350306 14278656 (18] Paramweter warning -0,15B6525 (B1) Warning, out of measurement range Q4260558
2015-07-15 21:50 4 7448441 M 18] Paramwier warning <0.1189337 (BL) Warning. out of measurement range o477
| 2015-07-15 13:00 5 7437808 14245888 (18] Paramweter warning 0.1648403 (B1) Warning, vut of measurement range 04115875 |
015.07.15 3210 & 7,447841 14245833 (1] Parameser warning -0,1561547 [R) Warning, out af measurement range. 04127967 |
| amsorasaz 7 7,449841 14270464 (1] Parameaer warning 4,1641947 [R1) Warning, aut af measuremenn range 0416751 |
20150718 2230 & TATIETE 14282752 (18] Parameser warning 4,1582589 (R1) Warning, aut af measurement range 04073337 |
20150718 2340 a 7,440841 142TRESE (1] Parameaer warning 0,1546535 [R1) Warning, aur of measurement range 04252881 |
2015.07.18 2350 10 7440841 14241752 (14] Parameser warning 41,1555028 (R} Warning, aut af measurement range 041273 |
20150015 2300 n 7,445a41 14245888 (18] Parameter warning ,1515362 (1) Warning, out of measurement range DA |
2015-07-15 2110 u 1ATIBTE 14245888 (18] Parameter warning A,1610772 (B Warning, out of measurement range 08T |
2015-07-15 23:20 1 748531 14285888 (18] Parameter warning A,1588572 [B1) Warning, out of measurement range 0418458 |
20150715 2330 1 7491120 18281752 (18] Parameter warning 4,1529374 [B1) Warning, out of measurement range 0AN5EEE |
| 2015-07-15 23:80 15 748531 14241752 (18] Parameter warning 1583219 (B1) Warning. out of measurement range. oa17esE |
34 | 01507152350 16 TAGL0T manurs (18] Parameter warning. 0.160353 (B1) Warning, out of measurerment range 04143352 |
35 | M15-07-16 000 7 7431981 14233600 (18] Paramweter warning -0.15585 (B1) Warning. out of measurement range Q42646
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4.3 Import data into Excel with a PC

Open Excel, click on file, Open and select the *csv file where previously saved.Select open.
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Below data has been imported into Excel. Remember to save as an Excel file.
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APPENDIX 1: Quality Control and data interpretation

The below suggested combination of graphs and parameters is a possible first step of quality
control (QC) for SeaGuardIl data sets. Short comments about the data and quality control are
written in the graphs and in the text.

OBS: If instrument is redeployed at the same site and depth shortly after recovery a continuation in
the values from before recovery is expected. If this is not the case it could be attributed to e.g.
fouling or a sensor problem.

Optical sensors (turbidity, chlorophyll, F-DOM, PAH) are the most fouling sensitive but can be
protected with copper tape, wiper or UV light.

Cond sensors are moderately resistant to fouling. They normally drift low when affected. They can
be antifouling protected with UV light. The correct functioning of Aanderaa sensors can be checked
in air with resistor loops between deployments.

O, optodes are relatively resistant to fouling and can be protected with copper tape around the
sensor, except in front of the foil. They normally drift low when affected by fouling. Letting them log
in air can check the correct functioning of the sensor at saturation. They should show around 100 %
at sea level and 1013 mbar of air pressure.

Pressure sensor have low fouling sensitivity and can be protected with Copper tape around the
sensor and the black plastic multi-hole inlet, do not tape over the pressure inlet holes. Start sensor
in air before and let it log in air before and after the deployment. It should show approximately
atmospheric pressure at both occasions.

Doppler Current and Temperature sensors are normally not affected by fouling.

Below are two examples of line plots for quality control. Aanderaa smart sensors are equipped with
high quality temperature sensors (accuracy £0.03-0.1° C, sensor dependent) for compensation. All
Temp sensors at the same levels should show the same values, within specifications:
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Quality control plots

The graphs below are for quality control of the Doppler Current Profiling Sensor (DCPS). If the
signal strength (Strength) is low, normally further away from the sensor, and approaching -60 dB in
combination with high standard deviation (Sp Stdev), noisy vertical currents (Vertical Speed) and
high and noisy Cross Difference (CD = speed beam 1 — speed beam 3 + speed beam 2 — speed
beam 4) this indicates that the instrument is measuring at the limit of its range. The standard
deviation of currents (Sp Stdev) indicates turbulence and is typically higher close to the surface
where there is waves and close to the bottom because of friction against the bottom. The magnitude
of vertical currents (Vertical Speed) is typically about 10 times lower than for horizontal. Higher
vertical currents could indicate up/down-welling of water and/or migration of fauna, e.g. fish and
zooplankton. A Cross Difference of high amplitude could indicate that there is disturbance in one or
several of the beams. In this case the unique possibilities of the DCPS to use 3-beams instead of 4
to do the current calculations could be utilized.
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