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1. Ocean Data View

2. Python



1. Ocean Data View
1.1- Objective 1: time series
1.2— Objective 2: CORA dataset

2. Python
2.1- ipython notebooks
2.2—- Example 1: plotting



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
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Opening the netCDF file

File — Open — netcdf

Open ...

Look in:

‘Efdataju(al,f[)ataOcean..Astnry,fmoﬂrinQZDIB1104 " [ 2> ﬁ- [E]

x

E Desktop Name a Size Type

7 Docum B MO TS MO ATH( 19.8 MB nc File
=1 MO_TS_ MO _68422.nc 26.2 MB nc File

9 oov | © MO_TS_MO_61277.nc 15.7 MB nc File

7 2015101

‘ i

Date Modified

1M
11/4/15 3:12 PM
11/4/15 3:12 PM

File name:  MO_TS_MO_ATHOS.nc

|[_gpen

Files of type: ‘ 0DV Files (*.odv *.var *.nc *.cdf *.grd)

- | | Cancel




Opening the netCDF file

Dimension and variables : Next

NetCDF Setup Wizard

Select Dimensions (Step 1 of 4)

NetCDF dimensions Corresponding netCDF variables
TIME[36552] time [days since 1950-01-01T00:00:00Z]; var=TIME e
LATITUDE[36552] Latitude of each location [degrees_north]; var=LATITUDE
LONGITUDE[36552] Longitude of each location [degrees_east]; var=LONGITUDE!
POSITION[36552] quality flag: var=POSITION_QC
DEPTHL6] GPS Latitude of each location [degrees_northl; var=GPS_LAT
GPS Longitude of each location [degrees_east]; var=GPS_LC
quality flag: var=GPS_POSITION_QC
Depth of each measurement [meterl; var=DEPH
sea pressure [decibar]; var=PRES
sea temperature [degree_Celsius]; var=TEMP
practical salinity [psul; var=PSAL
horizontal current speed [meter/second]; var=HCSP

All 5 dimensions selected current to direction relative true north [degree]; var=HCDT
atmospheric pressure at sea level [hectopascall; var=ATMS

‘ View NetCDF Header | air temperature in dry bulb [degree_Celsius]; var=DRYT E
4 >

‘ Help Cancel




Opening the netCDF file

Variable association : Next

NetCDF Setup Wizard

Associate Meta Variables (Step 2 of 4)

NetCDF variables Meta variables

= 1: time [days since 1950-01-01T00:00:00Z]; var=TIM|~ Cruise

* 3: Latitude of each location [degrees_northl; var=LAT Station

* 4: Longitude of each location [degrees_east]; var=LO Type
5: quality flag; var=POSITION_QC * Longitude [degrees_east]
6: GPS Latitude of each location [degrees_north]; var= * Latitude [degrees_north]
7: GPS Longitude of each location [degrees_east]; var _
8: quality flag; var=GP5_POSITION_QC Undo | * Month
9: Depth of each measurement [meterl; var=DEPH — *Day
12: sea pressure [decibar]; var=PRES *Hour
15: sea temperature [degree_Celsius]; var=TEMP * Minute
18: practical salinity [psul; var=PSAL *Second

21: horizontal current speed [meter/second]; var=HCS
24: current to direction relative true north [degreel; v.

77+ atmnsnheric nressure at sea leval [hactonascall v ™
4 »

3 of 24 variables used 8 of 11 variables associated

Cancel

‘ Help ‘ | < Back |

o] Quality Control variables not visible at this stage



Opening the netCDF file

Primary variables : Next

NetCDF Setup Wizard

Select Primary Variable (Step 3 of 4)
Available netCDF dimensions
ti ay 01T00:00:00Z]
quality flag
quality flag Use selected variable
POSITION
DEPTH () Use decimal datejtime (header)
() Use dummy variable
Help < Back Cancel




Opening the netCDF file

Subset dimensions : Finish

NetCDF Setup Wizard
Subset Dimensions (Step 4 of 4)

36552 stations. You can reduce the number of stations by subsetting
cne or more dimensions or by zooming into the map.

NetCDF dimensions

TIME[36552] use[0:1:36551]
LATITUDE[36552] use[0:1:36551]
LONGITUDE[36552] use[0:1:36551
POSITION[36552] use[0:1:36551]
DEPTHI6] use[0:1:5]

Zoom into Map | ‘ Full Domain

Help | <Back |

| Cancel |




Plot the time series

View — Layout template — Scatter window

wtaton ta the ot he crrent st ta the piot.




Plot the time series @

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

5
2000 2005 2010




Plot the time series

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

Select Variable x

Y-Axis Variable: Window 1 o

- DEPTH
: Depth of each measurement [meter]
: GPS Latitude of each location [degrees_north]
- GPS Longitude of each location [degrees_east]
: Latitude of each location [degrees north]
: Longitude of each location [degrees_east]
: atmospheric pressure at sea level [hectopascal]
: air temperature in dry bulb [degree_Celsius]
: aver zero crossing wave period [second]
: current to direction relative true north [degree]
: gust wind speed [meter/second]
: horizontal current speed [meter/second]
: horizontal wind speed [meter/second]
: practical salinity [psul
sea pressure [dembarl

1D
swgnlﬁ:ant wave height [meter]
: time [days since 1950-01-01T00:00:00Z]
: wind from direction relative true north [degree]
: wave spectrum peak period [second]
: wave direction rel. true north [degree]

: POSITION
: quality flag var=POSITION_QC
: quality flag var=GPS_POSITION_QC

Reverse range

Cancel |




Plot the time series @

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

sea temperature [degree_Celsius]

5
2000 2005 2010

Joa Bad values: will be treated later



Plot the time series

& Right-click on plot: Sample Select Criteria
— depth range




Plot the time series

& Right-click on plot: Sample Select Criteria

— depth range

Sample Selection Criteria

Range | guality

Variable
| DEPTH -

Acceptable Range
|2 -l

|Relax this range filter| | Relax all range filters |

0 of 24 variables range filtering
0 of 24 variables quality filtering

Apply these sample selection criteria globally

| Help | | Cancel |




Plot the time series

& Right-click on plot: Sample Select Criteria
— depth range
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#£2 Now we have the series at 2 depth



Improve the plot

“nn Right-click on plot: Properties




Improve the plot

Display Style:

modify Symbols Size

Data Display Style

iginal data

| Colored Dots ~|

Symbal size

symbol color

Data Mark Style

Draw marks

Apply to all windows

Properties Window 1

General | Data | Display Style | Contours | ColorMapping | DIVA Settings

| Default Settings|

| Hep |

Cancel




Improve the plot

View — Window Layout

temperature [degree_Celsius]
—




Improve the plot

Adapt size of the Scatter window

Window 1
SCATTER

»

i
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Improve the plot

Accept the change (Enter )

Fle_cotecton_viw_import_cusare_Tols_ysp

sea temperature [degree_Celsius] >>

Window 1
SCATTER

time [days since 1950-0;

Longitude >>



Improve the plot

“nn Right-click on plot: Properties — Domain
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Improve the plot

Enlarge the map domain

Map Properties

General | DisplayStyle | Projection | Layers | Domain | Annotations

Map Domain

MNorth
41 ]

West East

235 pq T 253

South

| FullDomain ||  GlobalMap |

| Help | | cancel |




Improve the plot

Enlarge the map domain

sea temperature [degree_Celsius]




Apply quality flags

& Right-click on plot: Sample Select Criteria — depth range
Select good data only

Sample Selection Criteria

Range ‘ Quality ‘

Variable

| seatemperature [degree _Celsius]

Acceptable Quality Flags

0: no QC was performed

d data

robably goed data

: bad data that are potentially correctable
bad data

value changed

nominal value

interpolated value

missing value

©oNuewNEE

| Relax this quality filter | Apply to all variables |

1 of 24 variables range filtering
0 of 24 variables quality filtering

V| Apply these sample selection criteria globally

| Help |

Cancel |




Apply quality flags @

i Right-click on plot: Sample Select Criteria — depth range
Select good data only

g sea temperature [degree_Celsius]
g & 8 &




Apply quality flags

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

Wind
Map in

...... o ‘Depth of each measurement meter] >>

<<oEPTH

P e e e



Apply quality flags @

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




Apply quality flags

Compare histograms:
& Right-click on plot — Extra — Statistics




Apply quality flags

Compare histograms:
& Right-click on plot — Extra — Statistics

1500

1000

Count

o
10 15 20 25 5 10 15 20 25 30

sea temperature [degree_Celsius] sea temperature [degree_Celsius]

£ Distribution is improved



Working with ODV
on CORA data set



Objective: process CORA dataset

Salinity (578 - PSS) (interpolated on Z_levels) [none] @ depth [m]=0

45°N .
38
37

36

35

30°N
10°W 0° 10°E 20°E 30°E 40°E

Salinity (S78 - PSS) (interpolated on Z_levels) [none] @ depth [m]=0
45°N

34

K
&
3
$
2
3
T
&
<

-~

]

]
m



Opening the netCDF file

File — Open — Select the netCDF file

Look in:

Open ...

| [ /home/ctroupin/CMEMS_INSTAC

®

[__open

e o o@E
E Desktop Name Type Date Modified
PSR B Of CORALO 20120115 d .nc_137.5 MB nc File !

"+ | " OA_CORA4.0 20120115 dat TEMRnc 148.2MB ncFile  10/29/....55 FM

9 obv

7 2015101
K [T+]
File name: |0A7C0RM.I37201201157dat7PSAI_nc

]

Files of type: |0DV Files (*.odv *.var *.nc *.cdf *.grd)

- ‘ | Cancel




Opening the netCDF file

Dimension and variables : Next

NetCDF Setup Wizard

Select Dimensions (Step 1 of 4)

NetCDF dimensions Corresponding netCDF variables

N_PROF[36038] Cycle number; var=CYCLE_NUMBER

N _LEVELS[152] Julian day (UTC) relative to REFERENCE_DATE_TIME [days since
Latitude of the station, best estimate [degreeﬁnnrth] var=LAT
Longitude of the station, best estimate [degree_east]; var=L0I
depth [m]; var=DEPH
profile processing level; var=PSAL_PROC
Quality flag on interpolated variable; var=PSAL_QC
Salinity (578 - PSS) {interpolated on Z_levels) [none]; var=PSA
Climatology mean for profile [nonel; var=PSAL_CLMN
Climatology standard deviation for profile [nonel; var=PSAL_C
Measurement error [none]; var=PSAL_ERME
Error from unresolved scales [none]; var=PSAL_ERUR

All 2 dimensions selected Residual [nonel; var=PSAL_RESI

N_PROF; var=N_PROF
‘ View NetCDF Header N_LEVELS; var=N_LEVELS

d v
‘ Help Cancel




Opening the netCDF file

Variable association : Next

Associate Meta Variables (Step 2 of 4)

NetCDF Setup Wizard

NetCDF variables
3: Cycle number; var=CYCLE_NUMBER B
: Julian day (UTC) relative to REFERENCE_DATE_TIM
Latitude of the station, best estimate [degree_nor
: Longitude of the station, best estimate [degree_e.
14: depth [m]; var=DEPH
15: profile processing level; var=PSAL PROC
16: Quality flag on interpolated variable; var=PSAL Qi
17: Salinity (578 - PSS) (interpolated on Z_levels) [nor
18: Climatology mean for profile [nonel; var=PSAL_CL
19: Climatology standard deviation for profile [none];
20: Measurement error [nonel; var=PSAL_ERME
21: Error from unresolved scales [none]; var=PSAL_EF
22: Residual [none]; var=PSAL_RESI
‘71- N PROF: war=N PROF 5 b
3 of 15 variables used

Meta variables

Cruise

Station

Type
* Longitude [degrees east]
* Latitude [degrees_north]
* Year

8 of 11 variables associated

Help < Back

Cancel




Opening the netCDF file

Primary variables : Next

NetCDF Setup Wizard
Select Primary Variable (Step 3 of 4)

Available netCDF dimensions

Cycle number

Julian day (UTC) relative to REFERENCE_DATE_TIME [days

Latitude of the station, best estimate [degree_north] (®) Use selected variable
Longitude of the station, best estimate [degree east]

depth [m] () Use decimal datejtime (header)
profile processing level

N_PROF () Use dummy variable

Help

< Back

Cancel




Opening the netCDF file

Subset dimensions : Finish

NetCDF Setup Wizard

Subset Dimensions (Step 4 of 4)

36038 stations. You can reduce the number of stations by subsetting
one or more dimensions or by zooming into the map.

NetCDF dimensions
N_PROF[36038] use[0:1:36037]
N_LEVELS[152] use[0:1:

Zoom into Map Full Domain

Cancel

Help < Back




Opening the netCDF file

We get this window




Region selection and basic statistics

‘& Right-click on image — Station Selection Criteria — Domain

Station Selection Criteria

Name /Range | Date/Time | Domain*  MetaData Availabilty Invert

\
w ‘
- \
\

Zoom

Define Polygon

Load Polygen

Map Domain

Help

o [ e |




Region selection and basic statistics

“nn Right-click on image — Properties — Domain

Map Properties

General | Display Style | Projection | Layers | Domain | Annotations

Map Domain

North

[ 4 J
West East
-10 | [ 35

| FullDomain | GlobalMap |

e | [ concel |




Region selection and basic statistics

& Right-click on image — Extra — Statistics

Map Statistics
Summary
Visible statio
Mean Stand. Dev. # Points Minimum  Maximum

|: 83463 |+ [11.8378 |[1003 | [|es992 ||382175 |1

| Latitude |: /415833 |+- (4717  ||1003 | [|32.006 ||a7.8219 |]
Distributions.

| X Histogram || Y Histogram | | Xj Distribution |

| Time Histogram | | Season Histogram |
| Help ‘ ‘Clipboard Copy‘




Region selection and basic statistics

Figure — X/Y Distribution

Count

30°N g
10°w o° 10°E 20°E 30°E 40

B<I Data scarcity and inhomogeneous distribution



Map improvement

- Right-click on map — Properties

General: palette, colors etc

Map Properties
General | DisplayStyle | Projection | Layers | Domain | A
General
Palette: | Odv ~|
Background color: | (none) M
Font
Font base size [pt]: | (automatic) |
Font size factor: | 100 % 2]
Axis Style
Axis color: | [0 -
V| Draw grid
| Default Settings |
| welp | [ ok || cancel |




Map improvement

‘i Right-click on map — Properties

Display style: increase dot size, change color

Map Properties

General | Display Style | projection | Layers | Domain

Station Dots

Dot size: [s [z]

color: | ll0 -]

| Default Settings |

o [ cmer |

| Help




Map improvement

‘i Right-click on map — Properties

Projection: modify according to preference

Map Properties

General | Display Style | Projection | Layers  Demain

Map Projection

Projection: | Mercator ~|
Pole longitude: 8.8

Pole latitude: |43.2

| Default Settings |

o [ cmer |

| Help




Map improvement

‘i Right-click on map — Properties

Layers: bathymetry + coastlines

Map Properties

General | Display Style | Projection | Layers | Domain

V| Automatic selection

Series.

Layer selection
V! Ocean bathymetry V! Fill coastlines
V! Coastlines
Land topography
Lakes and rivers

v/ Borders

v/ Draw color bar | Default Settings |

| welp | [ ok || cancel |




Map improvement

‘i Right-click on map — Properties

Domain: adjust limits (already done)

Map Properties
General | Display Style | Projection | Layers | Domain | Annotations
Map Domain
Narth
[ 4 J
West East
Fo—
South
[ 3 J
|  FullDomain ||  GlobalMap |
| welp | [ ok || cancel |




Map improvement

- Right-click on map — Properties

Annotations: not necessary

General

Display Style

Map Properties

Projection | Layers | Domain | Annotations

station Annotations

() Cruise and station labels
() station labels

(®) No annotations

|10.0pt |2 Font size

| Default Settings |

| Help

o [ cmer |




Map improvement

i Right-click on map — Properties

View — Layout template — Full Screen Map F8
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Station window

View — Layout template — Station window

e s oy




Station window

View — Layout template — Station window

Press ENTER to add the data of
the current station to the plot.




Station window

Enter
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Station window

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

Select Variable »®

X-Axis Variable: Window 1 a,

1: N_LEVELS

2: Cycle number

3: Climatology mean for profile [none]

4: Climatology standard deviation for profile [none]

5: Error from unresolved scales [none]

6: Julian day (UTC) relative to REFERENCE_DATE_TIME [days since REF
7: Latitude of the station, best estimate [degree_north]
8: Longitude of the station, best estimate [degree_east]
9: Measurement error [none]

10: N_PROF

11: Quality flag on interpolated variable

12: Residual [none]

13: Salinity (578 - PSS) (interpolated on Z_|evels) [none]

14: ﬁmﬁls Emcessini level

4 »

v Reverse range

|




Station window @

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

200 |

depth [m]

a
8
H

!
i
i

. g 39
Salinity (578 - PSS) (interpolated on Z_levels) [none]

< Very different properties according to the basin
“ Maybe needed to adjust range, otherwise not visible



Station window @

Compare profiles in different sub-regions
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£ To remove stations: Manage Pick List — Remove all Stations



Station window @

What happens with this profile south of Cyprus?
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Station window

What happens with this profile south of Cyprus?
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Surface window

Define new isosurface variables:
View — Isosurface Variables — salinity at depth =0

Click on ”Add”

New

salinty (578 - P5S) (nterpolated on Z_levels) (nonel

Already Defined

Longitude
Latitude

Isosurface Variables.

- | @ depth iml

=




Surface window

Define new isosurface variables:

Same at depth = 200

New

salinty (578 - P5S) (nterpolated on Z_levels) (nonel

Already Defined
Longitude
Latitude
i

0:
ci

[ rep |

Isosurface Variables.

- | @ depth iml

[




Surface window @

View — Layout Template — SURFACE Window

3 38. 5.9 39.1 ¥
Salinity (S78 - PSS) (interpolated on Z_levels) [none]

Sl s e s



Surface window

“a Right-click Z-variable — select newly created variable

B higher salinity values in the Eastern Basin
o] Adapt the range for the selected variable



Surface window

Also possible to have several Surface Windows

Sallnity (578 - PSS) (interpolated on Z_levels) [none] @ depth [m]=0
asN -




Surface window: quality flag

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

New

Already Defined

Qualty flag o interpolated variable.

Isosurface Variables

- | @|depthiml

oK




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
8 notused

9 not interpolated

#£2 ODV definitions for the flags are different!



Surface window: quality flag

& Right-click Sample Selection Criteria — Quality — Accepted
quality flags =1

Sample Selection Criteria

Range | Quality |

Variable

" Salinity (578 - PSS) (interpolated on Z_levels) [none] - |
Acceptable Quality Flags
0: good quali

4: questionable quality
8: bad quality

‘ Relax this quality ﬁlter‘ ‘Apply to all variables

0 of 15 variables range filtering
All 15 variables quality filtering

Apply these sample selection criteria globally

| Help |

e | |



Surface window: quality flag

‘i 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 (x 2)




Surface window: gridding

Set Z variable to be Salinity at 0 m




Surface window: gridding

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

Properties Window 1

General | Data | Display Style | Contowrs | ColorMapping | DIVA Settings

Data Display Style

© original data

Ssymbol size

¢ J

symbal color

Line width

Data Mark Style

Draw marks

Apply to all windows

(o) Gridded field

| Weighted-average gridding -

v Automatic scale lengths.
| 20 | X scale-length [permille]
|20 2| ¥ scale-length [permille]

Quality limit

V! Hide bad estimates | 3.0 <)

! Do color shading Exclude outliers

size Celor

2 [ RS

| Default Settings |

| Help |

[ conca




Surface window: gridding

Gridded field of salinity

=y G 0517718 I 5 oo s v

£ Normal interpolation does not consider boundaries!



Surface window: gridding

Change Griddin method to DIVA Gridding

Properties Window 2
General | Data | Display Style | Contours | ColorMapping | DIVA Settings
Data Display Style
© original data (® Gridded field
| DIVA gridding
Symbol size v Automatic scale lengths.
s |21 2| X scale-length [permille]
symbal color = _
. |36 2| ¥ scale-length [permille]
Line width
Quality limit
v/ Hide bad estimates | 3.0 2
! Do color shading Exclude outliers
Data Mark Style
size Celor
Draw marks [ENE] RS
Apply to all windows
| Help | J




Surface window: gridding

DIVA gridded field of salinity

Salinity (578 - PSS) (Interpolated on Z_levels) [none] @ depth [m]=0
as N

sow I
0w o

=3 e sto1a Ol & oyt v

£ Field with error above threshold is masked

< Interpolation technique is crucial with in situ data




Section window

View — Layout Template — SECTION Window

Nt st oyt



Section window

‘& Right-click Manage Section — Define Section
Draw line along section




Section window

Edit Section Properties

e Cotetan viwmpor Exont Tty B .

kit . W o i . BT s, S5 T =T 5 o o e



Section window

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

Ocean Data View - omlctroupiCHEMS INSTACIOR CORALD 20120115 dat PSALInC

Sooin yon. i sz 1o
Cycle number
o
50
9
g
I
< 100
B
150
38 40 a2 a6 as

aa
Cyele number

g




Section window

Set Z range between 0 and 500 m

Ocean Data View - MomelctroupInCMEHS INSTAC/O CORAR.0_ 20120115, dat PSAL <

Salinity (S78 - PSS) (interpolated on Z_levels) [none]

depth [m]




Section window

Grid using DIVA interpolation

Salinity (S78 - PSS) (interpolated on Z_levels) [\

depth [m]
w N




Scatter window

View — Layout Template — SECTION Window

=
&
£
‘93




Scatter window

Change X, Y and Z variables

N_LEVELS

0 50 100
Cycle number

B Usually: Salinity vs. Temperature (7-S diagram)



Scatter window

Scatter plot: Salinity, Depth and Longitude

Longitude of the station, best estimate [degree_east]

i SR (U
V-3
4 30
500 ‘ 4
( 20
. , X
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N I I

Salinity (S78 - PSS) (interpolated on Z_levels) [none]

=3 (o 287872000

<1 Lower salinity near Atlantic



Working on data
using Python



What is an ipython notebook?

@ python’

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


https://www.python.org/
http://ipython.org/
http://ipython.org/notebook.html

What is an ipython notebook?

@ python’

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

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


https://www.python.org/
http://ipython.org/
http://ipython.org/notebook.html

What is an ipython notebook? @

@ python’

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

How to get the code?

GitHub'% .

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


https://github.com/ctroupin/OceanData_NoteBooks

How to get the code?

GitHubw

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

ctroupin / OceanData_NoteBooks @uUnwatch~ 1 %Star 0 YFork 1

|
Examples of data processing in Python using netCDF files. — Edit

© code
® 12 commits 1 branch © O releases. 2 contributors
© Issues 8
-'W' Branch: master v OceanData_NoteBooks / + =
i) Pull requests °
# ctroupin Moated ext Latest commit de1b7de on Sep 22
8 wik
B License Intial comm
B) Plot_TimeSeries1.pynd Various small changes 4 puise
) README.md
i Graphs
) Read_CORA dataset pynb
) Read_TimeSeries_1ipynb First commit 2 setings
) Read_TimeSeries_2.ipynb First commit
_ SSH done URL
) Read_TimeSeries_3.pynb First commit

gitggithub.comsct | B
) Read_ariter_data_1ipynt

Text conections

You can clone wit HTTPS,
SSH, or Subversion. @

) Read driter_data_2.pynb First commit

) Read_drfter_data_3.ipynb First commit

4> Download ZIP

3 README.md

OceanData_NoteBooks

Examples of data processing with python notebooks using netCDF files.


https://github.com/ctroupin/OceanData_NoteBooks

How to get the code?

1. Download the zipped archive on your computer
(in “/CMEMS_INSTAC_Training)
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1. Download the zipped archive on your computer
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2. Extract the archive

unzip OceanData_NoteBooks—master. zip




How to get the code?

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

2. Extract the archive

unzip OceanData_NoteBooks—master. zip

3. Go in the main directory

cd “/CMEMS._INSTAC_ Training/OceanData_NoteBooks—master/




How to run a notebook? i—ﬁE

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

2. Extract the archive

unzip OceanData_NoteBooks—master. zip

3. Go in the main directory

cd “/CMEMS._INSTAC_ Training/OceanData_NoteBooks—master/

4. In a terminal, type

ipython notebook Read.-TimeSeries-1.ipynb




How to run a notebook? i—ﬁE

1. Download the zipped archive on your computer
(in ”/CMEMS_INSTAC_Training)
2. Extract the archive

unzip OceanData_NoteBooks—master. zip

3. Go in the main directory

cd “/CMEMS_INSTAC_ Training/OceanData_NoteBooks—master/

4. In a terminal, type

ipython notebook Read.-TimeSeries-1.ipynb

You should obtain something like that:




Structure of a notebook

= Jupyter Read_TimeSeries_1 autosaves) A
Flo £t Vew et Col Kemol Hap Pyten2 O

+ 55 @B A v > W C edom Coll Toolar: None

The goal is to see how we can read the data contained in a netCDF file. Several possibiltes will be examined.

1. Reading a local file

Let's assume we have downlowded a fle from CMEMS. We define the directory and the file name. datafile have to be adapted according to your case.

In [1]: datafile

/home/ctroupin/DataOceano/MyOcean/INSITU_NED_NRT_OBSERVATIONS 013 035/history/mooring/IR TS MO_61198.nc"
To read the file we need the ne{CDF4 interiace for python.

In [2]: import netCDF4
ds = netCDF4.Dataset (datafile, 'r')

‘where the first argurment of the files and ' indicates that i's open for reading (W™ for witing). ~
dataset

bout the.

« Metadata (global attrbutes)

1.1 Metadata

In (3]: ds

OUt[3]: <type 'netCDF4. netcDFs.Dataset'>
00t group (NETCDF3_CLASSIC data model, file format UNDEFINED) :

data_type: OCeanSITES tine-series data
format v :
platiorn code:
date_update: 2015-08-02T11:20:44
institutic rtos del Estado (Spain)
dnstitition o cods:
site_code:
o platfor code: 61198
source: Mooring observation
history: 2615-66-G2T11:20:442: Creation
data,
Guatity control_indicator: 6




Structure of a notebook

= Jupyter Read_TimeSeries_1 autosaves) A
Fle Eat  Vew et Col Kemel Hep Pyten2 O
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The goal is to see how we can read the data contained in a netCDF file. Several possibiltes will be examined.

1. Reading a local file

Let's assume we have downlowded a fle from CMEMS. We define the directory and the file name. datafile have to be adapted according to your case.

In [1]: datafile

/home/ct roupin/Data0ceano/MyOcean/INSITU_MED_NRT_OBSERVATIONS 013 035/history/mooring/IR TS MO_61198.nc"
To read the file we need the ne{CDF4 interizce for python.

. . Run current cell
In [2): import net(
;

COF4
s = netCDF4.Dataset (datafile, 'r')

‘where the first argurment of the files and ' indicates that i's open for reading (W™ for witing). ~
dataset:

bout the.

« Metadata (global attrbutes)

1.1 Metadata

In (3]: ds

OUt[3]: <type 'netCDF4. netcDFs.Dataset'>
root group (NETCOF3_CLASSIC data model, file format UNDEFINED):

data_type: OceanSITES tine-series data
format version: 1.2
platforn code: 61198
date_update: 2015-08-02T11:20:44
institutio rtos del Estado (Spain)
institution edno_code: 2751
site_code:
wmo_platform code: 61198
source: Mooring observation
history: 2015-68-62T11:20:44Z: Creation
data_node: R
quality_control_indicator: 6




Structure of a notebook

= Jupyter Read_TimeSeries_1 autosaves) A

Fle  Edt  View et Cel  Kemel Hep Python2 O

i @ B 4 v > W C ladom Coll Toolar: None

The goal is to see how we can read the data contained in a netCDF file. Several possibiltes will be examined.

1. Reading a local file

Let's assume we have downlowded a fle from CMEMS. We define the directory and the file name. datafile have to be adapted according to your case.

In (1] datafile

hame/ctroupin/Datadceana/Myocean/ ISIT_HED WRT OBSERVATIONS 613 035/hitory/mooring/IR_T5 MO 61196.nc"
To read the file we need the netCDF4 interface for python.
Run current cell
In [2): import netCDF4
o herCors pataset datatile, ) Add a new cell

‘where the first argurment of the files and ' indicates that its open for reading (W™ for witing). ~
dataset:

bout the.

« Metadata (global attrbutes)

1.1 Metadata

In (3]: ds

OUt[3]: <type 'netCDF4. netcDFs.Dataset'>
root group (NETCOF3_CLASSIC data model, file format UNDEFINED):

data_type: OceanSITES tine-series data
format version: 1.2
platforn code: 61198
date_update: 2015-08-02T11:20:44
institutio rtos del Estado (Spain)
institution edno_code: 2751
site_code:
wmo_platform code: 61198
source: Mooring observation
history: 2015-68-62T11:20:44Z: Creation
data_node: R
quality_control_indicator: 6




Structure of a notebook

= Jupyter Read_TimeSeries_1 autosaves) A

Fle  Edt  View et Cel  Kemel Hep Python2 O

+ % @B 4 4> B C o

Coll Toolar: None

The goal is to see how we can read the data contained in a netCDF file. Several possibiltes will be examined.

1. Reading a local file

Lot assum we have donrlenceca e fom CIEVES. We defin hediectryand th i nam. datai hav o be adapted ccording o your case.
In [1): datafile = "/home/ctroupin/DataOceano/MyOcean/INSITU MED NRT OBSERVATIONS 613 @35/history/mooring/IR TS MO 61198.nc"
To read the file we need the netCDF4 interface for python.
Run current cell
In [2): import netCDF4
o2 hercors pataset (datafile, ) Add a new cell

Select type of cell

‘where the first argurment of the files and ' indicates that i's open for reading (W™ for witing). i
dataset:

bout the.

« Metadata (global attrbutes)

1.1 Metadata

In (3]: ds

OUt[3]: <type 'netCDF4. netcDFs.Dataset'>
root group (NETCOF3_CLASSIC data model, file format UNDEFINED):

data_type: OceanSITES tine-series data
format version: 1.2
platforn code: 61198
date_update: 2015-08-02T11:20:44
institutio rtos del Estado (Spain)
institution edno_code: 2751
site_code:
wmo_platform code: 61198
source: Mooring observation
history: 2015-68-62T11:20:44Z: Creation
data_node: R
quality_control_indicator: 6




Structure of a notebook

= Jupyter Read_TimeSeries_1 autosaves) A

Fle  Edt  View et Cel  Kemel Hep Python2 O

+ % @B 4 4> B C o

Coll Toolar: None

The goal is to see how we can read the data contained in a netCDF file. Several possibiltes will be examined.

1. Reading a local file
Let's assume we have doniowded a fle from GMENS. We define the directory and th fle name. datafie have to be adapted according fo your case.
'\JJ‘ [1]: _datafile = */home/ctroupin/DataOceano/MyOcean/INSITU MED NRT OBSERVATIONS 613 635/history/mooring/IR TS MO_61198.nc"

To read the file we need the netCOF4 intertace for python. R t cell
- un current ce
In [2]: import netCDF4
ds = netCDF4.Dataset (datafile, 'r') Add a new cell

heo he st agurment of o fls and ¢ ndicaos that s apen o reading (W' forwiing)- o coig ot the
uhere Select type of cell
« Metadata (gobal abutes) Code cell
 Vaiabios
1.1 Metadata
In [3]: ds

OUt[3]: <type 'netCDF4. netcDFs.Dataset'>
root group (NETCOF3_CLASSIC data model, file format UNDEFINED):

data_type: OceanSITES tine-series data
format version: 1.2
platforn code: 61198
date_update: 2015-08-02T11:20:44
institutio rtos del Estado (Spain)
institution edno_code: 2751
site_code:
wmo_platform code: 61198
source: Mooring observation
history: 2015-68-62T11:20:44Z: Creation
data_node: R
quality_control_indicator: 6




Structure of a notebook

= Jupyter Read_TimeSeries_1 autosaves) A

Fle  Edt  View et Cel  Kemel Hep Python2 O

+ % @B 4 4> B C o

Coll Toolar: None

The goal is to see how we can read the data contained in a netCDF file. Several possibiltes will be examined.

1. Reading a local file

Lots assum we have dosrlencec e fom CIEVES. We defin hedioctryand th i nam. datafi hav o be dapted according o your case
In [1): datafile = "/home/ctroupin/DataOceano/MyOcean/INSITU MED NRT OBSERVATIONS 613 @35/history/mooring/IR TS MO 61198.nc"
To read the file we need the netCDF4 interface for python.
Run current cell

In [2): import netCDF4

ds = netCDF4.Dataset (datafile, 'r') Add a new Cell

Select type of cell
« etadta (gobal atvues) Code cell
* Dimendone

Text cell

(@Where the first argurment of the fles and ' indicates that ts open for reading (W'
dataset:

for witing). ~ bout the.

1.1 Metadata

In (3]: ds

OUt[3]: <type 'netCDF4. netcDFs.Dataset'>
root group (NETCOF3_CLASSIC data model, file format UNDEFINED):

data_type: OceanSITES tine-series data
format version: 1.2
platforn code: 61198
date_update: 2015-08-02T11:20:44
institutio rtos del Estado (Spain)
institution edno_code: 2751
site_code:
wmo_platform code: 61198
source: Mooring observation
history: 2015-68-62T11:20:44Z: Creation
data_node: R
quality_control_indicator: 6




Structure of a repository

In the directory containing the notebooks, type:

ipython notebook




Structure of a repository

In the directory containing the notebooks, type:

ipython notebook

You should get:
ZJupyter Read_TimeSeries_1 @uosavea A

Fle Edt  View Inset Cel  Kemel Hef |Pytnon2 ©
B+ % @B 4+ & > B C Makdown

ool Toabar ore <]

The goal i to see how we can read the data contained i a netCDF file. Several possibilties will be examined.

1. Reading a local file

Let's assume we have downlowded a file from CME

We define the directory and the file name. datafile have o be adapted according to your case.

In [1]: datafile = */home/ctroupin/Data0ceano/Myocean/INSITU_MED_NRT OBSERVATIONS 013 635/history/mooring/IR TS M0_61198.nc"

To read the file we need the ne{CDF4 interfac for python.
In [2]: import netCDFa
ds = netCDF4.Dataset (datafile, ‘')

where the first argurment of the files and ' indicates that its open for reading (W’ would be used for writing). nc contains allthe information about the
dataset:

« Metadata (global attributes)
« Dimensions
« Variables

1.1 Metadata

n [31: ds

0ut[3]: <type 'netCDF4. netCDF4.Dataset'>
100t group (NETCDF3_CLASSTC data model, file fornat UNDEFINED):
jata_type: OceanSITES tine-series data
ormat_version: 1.2
platforn code: 61198

date_update: 2015-08-02T11:20:44Z
institution: Puertos del Estado (Spain)
institution edno_code: 2751

site_cod
wno_platfor code: 61198

Source: Mooring observation

history: 2015-68-62T11:20:442: Creation
data_node: R
quality_control_indicator: 6




What’s inside the repository?

Read_TimeSeries_1.ipynb: reading a local netCDF file

o 2000 0000 60000 0000 100000


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

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

2
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@


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

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

2
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@


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

What’s inside the repository?

Read_TimeSeries_1.ipynb:
Read_TimeSeries_2.ipynb:
Read_TimeSeries_3.ipynb:

Read _drifter_data_1.ipynb:
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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

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_l.ipynb: basic plot of a drifter trajectory

Read _drifter_data_2.ipynb: plotting temperature observations from drifters

Temperature from surface driflers
15.07



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

What’s inside the repository? @

Read_TimeSeries_1.ipynb:
Read_TimeSeries_2.ipynb:
Read_TimeSeries_3.ipynb:

Read _drifter_data_1.ipynb:
Read _drifter_data_2.ipynb:
Read _drifter_data_3.ipynb:

reading a local netCDF file
reading a remote netCDF using OPeNDAP protocol
reading a netCDF using the CF module

basic plot of a drifter trajectory
plotting temperature observations from drifters

gridding temperature observations from drifters

Gridded temperature from surface driflers
201507


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

What’s inside the repository?

Read_TimeSeries_1.ipynb:
Read_TimeSeries_2.ipynb:
Read_TimeSeries_3.ipynb:

Read _drifter_data_1.ipynb:
Read _drifter_data_2.ipynb:
Read _drifter_data_3.ipynb:

reading a local netCDF file
reading a remote netCDF using OPeNDAP protocol
reading a netCDF using the CIF module

basic plot of a drifter trajectory
plotting temperature observations from drifters

gridding temperature observations from drifters

Plot_TimeSeries1.ipynb: plotting temperature from a mooring

Temperature cvolution at
-2.33189° E. 36.5698 "N



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

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_l.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

Salinity at 100.0 meters
22361 measurements
= P

32.0 328 33.6 344 352 360 368 376 384


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

Example: plotting a time series

Notebook file:
Product:

Data file:

Plot_TimeSeries1.ipynb

Mediterranean Sea near real-time observations
(INSITU_MED_NRT_OBSERVATIONS_013_035)

IR_-TS.MO_61198.nc  Mooring managed by Puertos del Estado (Spain)



Example: plotting a time series @

Notebook file:
Product:

Data file:

Objectives:

Plot_TimeSeries1.ipynb

Mediterranean Sea near real-time observations
(INSITU_MED_NRT_OBSERVATIONS_013_035)

IR_-TS.MO_61198.nc  Mooring managed by Puertos del Estado (Spain)

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



Example: plotting a time series

@

Notebook file:
Product:

Data file:

Objectives:

Plot_TimeSeries1.ipynb
Mediterranean Sea near real-time observations
(INSITU_MED_NRT_OBSERVATIONS_013_035)

IR_-TS.MO_61198.nc  Mooring managed by Puertos del Estado (Spain)

1. Read a netCDF file

2. Apply the quality flags to the observations
3. Generate high-quality plot

Temperature evolution at
-2.33189°E, 36.5698° N
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