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Ocean
Data View



ODV in 3 lines

> 40000 registered users
Data analysis + visualisation
Almost every format supported



Working with ODV
on Time Series



Objective: plotting time series

Temperature at mooring Athos



Opening the netCDF file

File→ Open→ netcdf



Opening the netCDF file

Dimension and variables : Next



Opening the netCDF file

Variable association : Next

� Quality Control variables not visible at this stage



Opening the netCDF file

Primary variables : Next



Opening the netCDF file

Subset dimensions : Finish



Plot the time series

View→ Layout template→ Scatter window



Plot the time series

Í Right-click on plot:
Change X and Y variable (temperature vs. time)
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Plot the time series

Í Right-click on plot:
Change X and Y variable (temperature vs. time)

� Bad values: will be treated later



Plot the time series

Í Right-click on plot: Sample Select Criteria
→ depth range



Plot the time series
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Plot the time series

Í Right-click on plot: Sample Select Criteria
→ depth range

� Now we have the series at 2 depth



Improve the plot

Í Right-click on plot: Properties



Improve the plot

Display Style: modify Symbols Size



Improve the plot

View→Window Layout



Improve the plot

Adapt size of the Scatter window



Improve the plot

Accept the change (Enter )



Improve the plot

Í Right-click on plot: Properties→ Domain



Improve the plot

Enlarge the map domain



Improve the plot

Enlarge the map domain



Apply quality flags

Í Right-click on plot: Sample Select Criteria→ depth range
Select good data only



Apply quality flags

Í Right-click on plot: Sample Select Criteria→ depth range
Select good data only



Apply quality flags

Configure Window Layout to have the 2 time series
(with and without QC



Apply quality flags

Configure Window Layout to have the 2 time series
(with and without QC

� Extreme values are removed



Apply quality flags

Compare histograms:
Í Right-click on plot→ Extra→ Statistics



Apply quality flags

Compare histograms:
Í Right-click on plot→ Extra→ Statistics

� Distribution is improved



Working with ODV
on CORA data set



Objective: process CORA dataset



Opening the netCDF file

File→ Open→ Select the netCDF file



Opening the netCDF file

Dimension and variables : Next



Opening the netCDF file

Variable association : Next



Opening the netCDF file

Primary variables : Next



Opening the netCDF file

Subset dimensions : Finish



Opening the netCDF file

We get this window



Region selection and basic statistics

Í Right-click on image→ Station Selection Criteria→ Domain



Region selection and basic statistics

Í Right-click on image→ Properties→ Domain



Region selection and basic statistics

Í Right-click on image→ Extra→ Statistics



Region selection and basic statistics

Figure→ X/Y Distribution

B Data scarcity and inhomogeneous distribution



Map improvement

Í Right-click on map→ Properties

General: palette, colors etc



Map improvement

Í Right-click on map→ Properties

Display style: increase dot size, change color



Map improvement

Í Right-click on map→ Properties

Projection: modify according to preference



Map improvement

Í Right-click on map→ Properties

Layers: bathymetry + coastlines



Map improvement

Í Right-click on map→ Properties

Domain: adjust limits (already done)



Map improvement

Í Right-click on map→ Properties

Annotations: not necessary



Map improvement

Í Right-click on map→ Properties

View→ Layout template→ Full Screen Map F8



Station window

View→ Layout template→ Station window



Station window

View→ Layout template→ Station window



Station window

Enter



Station window

Í Right-click on map:
Change X and Y variable (salinity vs. depth)
Y variable→ Check the reverse range box



Station window

Double click on the map (left) to get profiles at different locations

B Very different properties according to the basin

� Maybe needed to adjust range, otherwise not visible



Station window

Compare profiles in different sub-regions

� To remove stations: Manage Pick List → Remove all Stations



Station window

What happens with this profile south of Cyprus?



Station window

What happens with this profile south of Cyprus?

B Mixed-layer depth



Surface window

Define new isosurface variables:
View→ Isosurface Variables→ salinity at depth = 0
Click on ”Add”



Surface window

Define new isosurface variables:
Same at depth = 200



Surface window

View→ Layout Template→ SURFACE Window



Surface window

Í Right-click Z-variable→ select newly created variable

B higher salinity values in the Eastern Basin

� Adapt the range for the selected variable



Surface window

Also possible to have several Surface Windows



Surface window: quality flag

View→ Isosurface Variables→ Quality flag on interpolated variable
at depth = 0



Surface window: quality flag

Quality flag: integer value reflecting the confidence in the
observations



Surface window: quality flag

CORA Quality flags:

1 good
2 rather good
3 quite good
4 acceptable
5 bad quality interpolation

6, 7, 8 not used
9 not interpolated

� ODV definitions for the flags are different!



Surface window: quality flag

Í Right-click Sample Selection Criteria→ Quality→ Accepted
quality flags = 1



Surface window: quality flag

Í Right-click Sample Selection Criteria→ Quality→ Accepted
quality flags = 1

B higher salinity values in the Eastern Basin



Surface window: gridding

View→ Layout Template→ SURFACE Window (× 2)



Surface window: gridding

Set Z variable to be Salinity at 0 m



Surface window: gridding

Í Right-click Properties→ Display style→ Gridded→
Weighted-Average gridding (default parameters 20 X 20)



Surface window: gridding

Gridded field of salinity

� Normal interpolation does not consider boundaries!



Surface window: gridding

Change Griddin method to DIVA Gridding



Surface window: gridding

DIVA gridded field of salinity

� Field with error above threshold is masked

B Interpolation technique is crucial with in situ data



Section window

View→ Layout Template→ SECTION Window



Section window

Í Right-click Manage Section→ Define Section
Draw line along section



Section window

Edit Section Properties



Section window

Change X, Y and Z variables
→ Distance, Depth and Salinity



Section window

Set Z range between 0 and 500 m



Section window

Grid using DIVA interpolation



Scatter window

View→ Layout Template→ SECTION Window



Scatter window

Change X, Y and Z variables

B Usually: Salinity vs. Temperature (T-S diagram)



Scatter window

Scatter plot: Salinity, Depth and Longitude

B Lower salinity near Atlantic



Working on data
using Python



What is an ipython notebook?

Python: high-level programming language
https://www.python.org/

IPython: command shell for interactive computing
http://ipython.org/

IPython notebook: web-based interactive computational environment
combining code, text, figures, . . .
http://ipython.org/notebook.html

https://www.python.org/
http://ipython.org/
http://ipython.org/notebook.html
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How to get the code?

The code is made available through github:
https://github.com/ctroupin/OceanData NoteBooks

1. Download the zipped archive on your computer
(in ˜/CMEMS_INSTAC_Training)

2. Extract the archive
u n z i p OceanData NoteBooks−m a s t e r . z i p

3. Go in the main directory
cd ˜ / CMEMS INSTAC Training / OceanData NoteBooks−m a s t e r /

https://github.com/ctroupin/OceanData_NoteBooks
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How to get the code?
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How to run a notebook?

1. Download the zipped archive on your computer
(in ˜/CMEMS_INSTAC_Training)

2. Extract the archive
u n z i p OceanData NoteBooks−m a s t e r . z i p

3. Go in the main directory
cd ˜ / CMEMS INSTAC Training / OceanData NoteBooks−m a s t e r /

4. In a terminal, type
i p y t h o n no tebook R e a d T i m e S e r i e s 1 . ipynb



How to run a notebook?

1. Download the zipped archive on your computer
(in ˜/CMEMS_INSTAC_Training)

2. Extract the archive
u n z i p OceanData NoteBooks−m a s t e r . z i p

3. Go in the main directory
cd ˜ / CMEMS INSTAC Training / OceanData NoteBooks−m a s t e r /

4. In a terminal, type
i p y t h o n no tebook R e a d T i m e S e r i e s 1 . ipynb

You should obtain something like that:



Structure of a notebook

Run current cell
Add a new cell
Select type of cell
Code cell
Text cell
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Structure of a notebook

Run current cell
Add a new cell
Select type of cell
Code cell
Text cell



Structure of a repository

In the directory containing the notebooks, type:
i p y t h o n no tebook

You should get:
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What’s inside the repository?

Read TimeSeries 1.ipynb: reading a local netCDF file

Read TimeSeries 2.ipynb: reading a remote netCDF using OPeNDAP protocol
Read TimeSeries 3.ipynb: reading a netCDF using the CF module

Read drifter data 1.ipynb: basic plot of a drifter trajectory
Read drifter data 2.ipynb: plotting temperature observations from drifters
Read drifter data 3.ipynb: gridding temperature observations from drifters

Plot TimeSeries1.ipynb: plotting temperature from a mooring
Read CORA dataset.ipynb: reading and plotting data from CORA dataset

http://www.unidata.ucar.edu/software/netcdf/
http://www.opendap.org/
http://cfpython.bitbucket.org/
http://www.ocean-sci.net/9/1/2013/os-9-1-2013.pdf
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Example: plotting a time series

Notebook file: Plot TimeSeries1.ipynb

Product: Mediterranean Sea near real-time observations
(INSITU MED NRT OBSERVATIONS 013 035)

Data file: IR TS MO 61198.nc Mooring managed by Puertos del Estado (Spain)

Objectives: 1. Read a netCDF file
2. Apply the quality flags to the observations
3. Generate high-quality plot
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