SAT@C PASS-SWIO Training — Downloading and pre-
B processing CMEMS Satellite Altimeter Data

Downloading and pre-processing CMEMS Satellite Altimeter Data

Objectives:

 To be able to download Satellite Altimeter L3 data from CMEMS
(Copernicus Marine Environment Monitoring Service.

 To pre-process these data into along track time series of Sea Level
Anomalies for use with the validation and analysis code.
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Sl Downloading Altimeter Data from CMEMS (1)

You will need to register for a CMEMS login id

Goto https://marine.copernicus.eu, and REGISTER
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Europe's eyes on Earth
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Services Opportunities Access Data Use Cases

User Corner  About

Copernicus Marine Service

Providing free and open marine data and services to enable marine policy
implementation, support Blue growth and scientific innovation

>

Access Data >

OCEAN PRODUCTS

A robust ocean data catalogue, to
download or visualise data including
hindcasts, nowcasts and forecasts.

OCEAN STATE REPORT OCEAN CLIMATE TRENDS
Monitoring the health of the ocean.
Ocean Monitoring Indicators
Ocean Climate Portal

OCEAN VISUALISATION

Dive into our 4D digital oceans through
our 3 visualisation tools for beginner,
intermediate and advanced users

Extensive annual analysis on the state of ]
the ocean over nearly 20 years and
severe/notable annual events.

=

Copernicus Ocean State Report 7 Release

The seventh issue of the Copernicus Ocean State Report and its summary is now available online,
coordinated by Mercator Ocean International, the implementing entity of the Copernicus Marine
Service. It provides a comprehensive overview on the state, variability and change of the global
ocean for scientists, members of the blue economy, decision makers and the public. The latest edition

This content is blocked because YouTube cookies have not of the Ocean State Report details several unusual patterns across ocean systems, including, among @ e S a
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https://marine.copernicus.eu/

SAT@C Downloading Altimeter Data from CMEMS (2)
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the WEb |nterface Copernicus Marine Service

Providing free and open marine data and services to enable marine policy
implementation, support Blue growth and sc»entlﬁc innovation.

Access Data >

OCEAN PRODUCTS t OCEAN STATE REPORT OCEAN CLIMATE TRENDS ] OCEAN VISUALISATION

A robust oc ,to i l analysis on the state of A Monitoring the health of the ocean. Dive into our 4D digital oceans through

download or visualise data including the ocean over nearly 20 years and Ocean Monitoring Indicators our 3visualisation tools for beginner,
hindcasts, nowcasts and forecasts. severe/notable annual events. i [ mate Portal & intermediate and advanced users

« Click Access Data > Ocean Products
« Under Main Variables select Sea Surface Height ... . o oo+ o

00 ¢ ox 0

Iry is now available online,
« Under Area select Global Ocean

'nd change of the global
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Home | CMEMS (= Copernicus Marine Data Store | Copernicus Marine MyOcean Viewer

Services Opportunities AccessData UseCases User Corner About

« Under Source select Satellite observations B Cocerics & 05
Copernicus Marine Data Store

Home >

Filters Products 277

FREE-TEXT SEARCH MOST POPULAR
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Covering full interval
WITH DEPTH

Global Ocean Physics Analysis Global Ocean Biogeochemistry Global Ocean Physics Reanalysis Global O
DEPTH RANGE = and Forecast Analysis and Forecast Surface b
UNIVERSE = Models Models Models Satellite (L¢
Blue Ocean 151 Global, 0.083° x 0.083° x 50 levels Global, 0.25°x 0.25° x 50 levels Global, 0.083° x 0.083° x 50 levels Global, 0.2
‘White Ocean 40 1 Nov 2020 to 16 Feb 2024, hourly, dail 10ct 2021 to 9 Feb 2024, daily, monthly 1Jan 1993 to 24 Oct 2023, daily, monthly 1Jan1993
GreenOcean Mixed layer thickness, salinty, seaice, sea  Carbonate system, nutrients, optics, oxygen,  Mixed layer thickness, salnity, seaice, sea

surface height, temperature, velocity, wave...  plankton surface height, temperature, velocity

MAIN VARIABLES «

Organlc[arhon 2

Carbonate system ©7

Mixed layer thickness 1

Nekton 1 NEW IN COPERNICUS MARINE

Numents 16 (@] %, [ GlobCurrent - BN w‘m ?
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Temperature 70 - s et et
:’I:‘nc",‘f; Global Total (COPERNICUS- Y¢  Global Ocean Daily Gridded Global Ocean Daily Gridded Sea Global O
Wind © GLOBCURRENT), Ekman and... Reprocessed L3 Sea Surface... Surface Winds from... SARSea|
Screenshot @

In-situ, models, satellite (L4) Satellite (L3) Satellite (L3) Satellite (L¢



SAT@C Downloading Altimeter Data from CMEMS (3)
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« We want Global Ocean Along Track L3 Sea _
Surface Heights Reprocessed... e |

« Don’t click on view product (it doesn't
display)

 Click on the download data icon for more
information

« Scroll down on the Data Set ID list

Global Ocean Gridded L 4 Sea

Global Ocean Along Track L 3 Sea Global Ocean Gridded L 4 Sea
Surface Heights Nrt Surface Heights And Derived...

lobal Ocean Gridded Normalized
nt Noise Of Sea Level...

satellite (L4)

lobal Ocean Gridded L 4 Sea
Surface Heights And Derived...

eee M- < 0 & data.marine.copernicus.eu ¢ @M + 0
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esources
Copernicus )
“ Gpermogg @ Marine Service Services

Global Ocean Along Track L 3 Sea Surface < Wk ce = o 22 -
Heights Reprocessed 1993 Ongoing Tailored Sbiiiai it ik ~
* cmems_obs-sl_glo_phy-ssh_my_s3b-13-duacs_PT1S For Data Assimilation

« The data sets we want are
* cmems_obs-sl_glo_phy-ssh_my_j3-13-duacs_PT1S

* cmems_obs-sl_glo_phy-ssh_my_s3a-13-duacs_PT1S

* cmems_obs-sl_glo_phy-ssh_my_séa-Ir-13-duacs_PT1S
Descripti Data access and mapping servi
L Dataaccess . Ifym;:referagm_phic?!wnl,cncgnmhewp-rigmnunonf* e s

o Subs

* |tis possible to download from here, by : :
clicking on browse, but you have to select = = ssssmsemme—
individual files and it is slow. | e

Dataset ID @

cmems_obs-s_glo_phy-ssh_my_c2-13-duacs_PT1S

« Better to use an ftp application (e.g.
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SaT@C Downloading Altimeter Data from CMEMS (4) - Filezilla
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[ ] dcotton@my.cmems-du.eu - FileZilla Pro
F Q98

Host: my.cmems-du.eu Username: dcotton Password: eeeeeeccece

Status: Directory listing of "/" successful

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062"...
Command: CWD /Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062

Response: 550 Failed to change directory.

Error: Failed to retrieve directory listing

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062"...
Command: CWD /[Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062

Response: 550 Failed to change directory.
Error: Failed to retrieve directory listing
Status:  Retrieving directory listi iJ

Status:

ocal site: /Users/Shared/Data/SEALEVEL_GLO_PHY_L3_MY_008_062/ <§emote site: [ /Core/SEALEVEL_GLO_PHY_L3_MY_008_062 )
— . ———
o TT— ot

> C-RISe v @ core
> HYDROCOASTAL 4
> PASS-SWIO

cmems_obs-sl_glo_phy-ssh_my_j3-I13-duacs_PT1S

> TideGauge
> Volumes
bin
Filename A Filesize = Filetype Last modified Filename A Filesize Filetype Last modified Permissions  Owner/(
cmems_obs-sl_glo_phy Directory 07/02/2024 15:3.... cmems_obs-sl_glo_phy-ssh_my_al-I3-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_alg-I3-duacs_PT1S Directory 21/11/2023 1... drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_c2-I3-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_c2n-13-duacs_PT1S Directory 21/11/2023 15... drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_e1-13-duacs_PT1S Directory 28/06/2022 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_e1g-13-duacs_PT1S Directory 18/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_e2-13-duacs_PT1S Directory 18/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_en-I13-duacs_PT1S Directory 18/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_enn-I13-duacs_PT1S Directory 19/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_g2-13-duacs_PT1S Directory 18/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_h2a-13-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp

* Host is my.cmems-du.eu

 Input your username and password

« On the left select the location where you want to put the data |

- On the right select /Core/SEALEVEL_GLO_L3_MY_008_062 @esa [ MEIE



SaT@C Downloading Altimeter Data from CMEMS (4) - Filezilla
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® dcotton@my.cmems-du.eu - FileZilla Pro
Cniln I B o ﬂq} = yils %

| -= &I = X ES Q
Host: my.cmems-du.eu Username: dcotton Password: eeeeeeccee Port: v

Status:  Retrieving directory listing...

Status:  Directory listing of "/" successful

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062"...
Command: CWD /Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062

Response: 550 Failed to change directory.

Error: Failed to retrieve directory listing

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062"...
Command: CWD /Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062

Response: 550 Failed to change directory.

Error: Failed to retrieve directory listing

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062"...
Status: Directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062" successful

Local site: /Users/Shared/Data/SEALEVEL_GLO_PHY_L3_MY_008_062/ Remote site: /Core/SEALEVEL_GLO_PHY_L3_MY_008_062
~ Data v Wy
> C-RISe v [? core
> HYDROCOASTAL >
> PASS-SWIO

cmems_obs-sl_glo_phy-ssh_my_j3-13-duacs_PT1S

> TideGauge
> Volumes
bin
Filename A Filesize Filetype Last modified Filename A Filesize Filetype Last modified Permissions ~ Owner/C
" cmems_obs-sl_glo_phy-ssh_my_j1g-13-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy Directory 07/02/2024 15:3... cmems_obs-sl_glo_phy-ssh_my_jin-I3-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_j2-13-duacs_PT1S Directory 18/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_j2g-13-duacs_PT1S Directory 15/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_j2n-13-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_j3-13-duacs_PT1S Directory 27/07/2022 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_j3n-I3-duacs_PT1S Directory 22/11/2023 1... drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_s3a | Directory
cmems_obs-sl_glo_phy-ssh_my_s3b-I3-duacs_PT1S Directory 21/11/2023 15... drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_s6a-Ir-13-duacs_P... Directory 22/11/2023 1... drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_tp-I3-duacs_PT1S Directory 28/06/2022 drwxrwsr... ftp ftp
cmems_obs-sl_glo_phy-ssh_my_tpn-I3-duacs_PT1S Directory 17/11/2021 drwxrwsr... ftp ftp
1 directory Selected 1 directory.

« Select and open the directory of the source data you want (here my_s3a-
13)
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SaT@C Downloading Altimeter Data from CMEMS (4) - Filezilla

dcotton@my.cmems-du.eu - FileZilla Pro

TR OO T FTQ o

Host: my.cmems-du.eu Username: dcotton Password: eeeeeecse Port: v
Response: 550 Failed to change directory.

Error: Failed to retrieve directory listing

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062"...

Command: CWD /Core/SEALEVEL_GLO_PHY_L3_MY_MY_008_062

Response: 550 Failed to change directory.

Error: Failed to retrieve directory listing

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062"...

Status: Directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062" successful

Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062/cmems_obs-sl_glo_phy-ssh_my_s3a-13-duacs_PT1S"...
Status: Directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062/cmems_obs-s|_glo_phy-ssh_my_s3a-I3-duacs_PT1S" successful
Status: Retrieving directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062/cmems_obs-sl_glo_phy-ssh_my_s3a-13-duacs_PT1S/2021"...
Status:  Directory listing of "/Core/SEALEVEL_GLO_PHY_L3_MY_008_062/cmems_obs-sl_glo_phy-ssh_my_s3a-I3-duacs_PT1S/2021" successful

Local site: /Users/Shared/Data/SEALEVEL_GLO_PHY_L3_MY_OO8_062/cmems_obs—sIgIo_phy—ssh_my_s3a—|3—duacs_° Remote site: /Core/SEALEVEL_GLO_PHY_LS_MY_OO8_062/cmems_obs—sl_gIo_phy—ssh_my_s3a—|3»duacs_PT1S/2021°

v Data 7 cmems_obs-sl_glo_phy-ssh_my_j3-13-duacs_PT1S
> C-RISe 7 cmems_obs-sl_glo_phy-ssh_my_j3n-I3-duacs_PT1S
> HYDROCOASTAL b cmems_obs-sl_glo_phy-ssh_my_s3a-I13-duacs_PT1S
> PASS-SWIO I ? 2016
v. SEALEVEL_GLO_PHY_L3_MY_008_062 7 2017
cmems_obs-sl_glo_phy-ssh_my_j3-I3-duacs_PT1S 7 2018 l
e cmems_obs-sl_glo_phy-ssh_my_s3a-I3-duacs_PT1S ? 2019
? 2020
2022 >
™ nnan
Filename A Filesize = Filetype Last modified Filename A Filesize Filetype Last modified Permissions  Owner/C

Directory 08/03/2022 drwxrwsr...
Directory 08/03/2022 drwxrwsr...
Directory 08/03/2022 drwxrwsr...
Directory 08/03/2022 drwxrwsr...
Directory 08/03/2022 drwxrwsr...
Directory 08/03/2022 drwxrwsr...

Directory 08/03/2022 drwxrwsr...
Directory 28/06/2022 drwxrwsr...
Directory 28/06/2022 drwxrwsr...
Directory 28/06/2022 drwxrwsr...
Directory 28/06/2022 drwxrwsi

Directory 28/06/2022 drwxrwsr...

Empty directory. Selected 12 directories.

 Select the year folders on the local and remote sites
« Then drag over the monthly folders



e Processing to along-track time series

« Copy the downloaded CMEMS L3 data into the correct directory on the
laptop
« code assumes C:/Shared/Data/SEALEVEL_GLO_PHY_ L3 _MY_008 062

« Create a directory for the output data
« C:/Shared/Data/C-RISe/NewFiles



o Processing to Along-Track Time Series (1)

CCCCCCCCCCCC

» Open Anaconda-Navigator application

« Select “"Environments”

» Choose pass-swio and “"Open Terminal®
« Install xarray and dask

* Choose “"Open Terminal®

« Change directory to the location of the code
> cd C:/ Shared/Software/Windows/Sealevel/SealevelValidation/python_code

Eesa
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e Processing to Along-Track Time Series (2) i

« Python software to subset and pre-process the cmems L3 data into the
format needed by the python analysis software

extract CMEMS _L3 by satellite_and_year

combine_trackfiles_test.py



e Processing to Along-Track Time Series (2)

CCCCCCCCCCCC

« Python software to subset and pre-process the cmems L3 data into the
format needed by the python analysis software

Run extract CMEMS_L3 by satellite_and year

> python extract CMEMS_L3_by_satellite_and_year.py

> answer questions to select satellite and year

« Generates along-track data files in C:/Shared/Data/C-RISe/NewFiles
* e.g.jl1j2j3_cmems_P0005_2022.nc

Eesa




.. Combine new files with existing files

CCCCCCCCCCCC

« Routine to combine the new data with the previous files:
combine_trackfiles test

> python combine_trackfiles_test.py
> answer questions to select satellite and year
« Generates new along-track data files in C:/Shared/Data/C-RISe/NewFiles

* e.g.]j1j2j3_cmems_P0005_upto 2022.nc

» These files should then be renamed and replace the old files in
C:/Shared/Data/C-RISe/AltimetryByPass

« Keep the originals in case of any problems!
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