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PO.DAAC — Physical Oceanography Distributed Active Archive Center
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* Now migrating to
Earthdata Cloud

* Workshops and webinars
— cloud early adopters,
project-specific (SWOT, S-
MODE)

Surface Water and Ocean Topography (SWOT) Expected to Launch

Mark your calendars! Thursday, December 15th is the targeted date for launch of the SWOT satellite from Vandenberg Space Force Base at 3:46 AM PST
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ECCO Version 4 Release 4 (V4r4)
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Other (90)
. ECCO Atmosphere Surface Temperature, Humidity, Wind, and Pressure
Projects - Daily Mean 0.5 Degree (Version 4 Release 4)
ECCO (90) (ECCO_L4_ATM_STATE_OSDEG_DAILY_V4R4)

ATMOSPHERIC WINDS, OCEAN WINDS, OCEAN PRESSURE, ATMOSPHERIC WATER
VAPOR. EARTH SCIENCE REANALYSES/ASSIMILATION MODELS, ATMOSPHERIC

50 to 100 km (38)
100 to 250 km (52) CLOUD ENABLED TEMPERATURE

Platform/Sensor: ERS-1/RADAR ALTIMETERS , ERS-1/ERS-1 ALTIMETER , ERS-1/AMI ,

Herizontal Data Resolution

Additional Filters ERS-1/ATSR . ERS-1/PRARE , ERS-2/RADAR ALTIMETERS , ERS-2/ERS-2 Altimeter ,
. ERS-2/ATSR-2 , ERS-2/SAR , TOPEX/POSEIDON/ALT (TOPEX) , TOPEX/POSEIDON/TMR ,
(W e AT e TOPEX/POSEIDON/SSALT ... more

Processing Level: 4

Coverage: South: -S0, West: -180, North: 90, East: 180

Start/End Date: 1992-Jan-1 to 2018-Jan-1

Description: This dataset contains daily-averaged atmosphere surface
temperature, humidity, wind, and pressure interpolated to a regular 0.5-degree grid
from the ECCO Version 4 revision 4 (V4r4) ... more



We also publish animations, Data in Action stories
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Dataset Landing Pages

ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4

Release 4)

(ECCO_L4_SSH_OS5DEG_MONTHLY_V4R4)

@ Information

Version
Processing Level
Start/Stop Date
Short Name

Description

DOI

Measurement

i Coverage £ Data Access [ Documentation [ Citation

Vard

1992-Jan-01 to 2018-Jan-01
ECCO_L4_SS5H_05DEG_MONTHLY_WV4R4

This dataset contains monthly-averaged dynamic sea surface height interpolated to
a regular 0.5-degree grid from the ECCO Version 4 revision 4 (V4r4) ocean and
sea-ice state estimate. Estimating the Circulation and Climate of the Ocean (ECCO)
ocean and sea-ice state estimates are dynamically and kinematically-consistent
reconstructions of the three-dimensional, time-evolving ocean, sea-ice, and surface
atmospheric states. ECCO V4r4 is a free-running solution of the 1-degree global
configuration of the MIT general circulation model (MITgcm) that has been fit to
observations in a least-squares sense. Observational data constraints used in V4r4
include sea surface height (SSH) from satellite altimeters [ERS-1/2,
TOPEX/Poseidon, GFO, ENVISAT, Jason-1,2,3, CryoSat-2, and SARAL/AltIKa]; sea
surface temperature (SST) from satellite radiometers [AVHRR], sea surface salinity
(555) from the Aquarius satellite radiometer/scatterometer, ocean bottom
pressure (OBP) from the GRACE satellite gravimeter; sea ice concentration from
satellite radiometers [SSM/I and SSMIS], and in-situ ocean temperature and
salinity measured with conductivity-temperature-depth (CTD) sensors and
expendable bathythermographs (XBTs) from several programs [e.g., WOCE, GO-
SHIP, Argo, and others] and platforms [e.g.,research vessels, gliders, moorings,
ice-tethered profilers, and instrumented pinnipeds]. V4r4 covers the period
1992-01-01T12:00:00 to 2018-01-01T00:00:00.

10.5067/ECG5M-55H44

OCEANS > SEA SURFACE TOPOGRAPHY > SEA SURFACE HEIGHT
MODELS > EARTH SCIENCE REANALYSES/ASSIMILATION MODELS

SHARE THIS PAGE =¢

CLOUD ENABLED

| cLoup enasteo |

Status: COMPLETE

Short Name:
ECCO_L4_SSH_OSDEG_MOMTHLY_V4R4

Collection Concept ID:
C1990404799-POCLOUD

Spatial Coverage:

N: g0° S5: -90°
E: 180° w: -180°
Access:

» Search Granules
« Browse Granule Listing

Capabilities:
. o P
Download Service Subset

Data Recipes:
» Generic data readers

Lists coverage

Access links and
names

Documentation
DOI and Citation



Dataset Landing Pages

ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4

Release 4)

(ECCO_L4_SSH_O5DEG_MONTHLY_V4R4)

O Information

Version
Processing Level
Start/Stop Date
Short Name

Description

DOI

Measurement

i Coverage £ Data Access [l Documentation [ Citation

Vard

4

1992-Jan-01 to 2018-Jan-01
ECCO_L4_SSH_0SDEG_MONTHLY_V4R4

This dataset contains monthly-averaged dynamic sea surface height interpolated to
a regular 0.5-degree grid from the ECCO Version 4 revision 4 (V4r4) ocean and
sea-ice state estimate. Estimating the Circulation and Climate of the Ocean (ECCO)
ocean and sea-ice state estimates are dynamically and kinematically-consistent
reconstructions of the three-dimensional, time-evolving ocean, sea-ice, and surface
atmospheric states. ECCO V4r4 is a free-running solution of the 1-degree global
configuration of the MIT general circulation model (MITgcm) that has been fit to
observations in a least-squares sense. Observational data constraints used in V4r4
include sea surface height (S5H) from satellite altimeters [ERS-1/2,
TOPEX/Poseidon, GFO, ENVISAT, Jason-1,2,3, CryoSat-2, and SARAL/AltiKa]; sea
surface temperature (S5T) from satellite radiometers [AVHRR], sea surface salinity
(S55) from the Aguarius satellite radiometer/scatterometer, ocean bottom
pressure (OBP) from the GRACE satellite gravimeter; sea ice concentration from
satellite radiometers [SSM/I and SSMIS], and in-situ ocean temperature and
salinity measured with conductivity-temperature-depth (CTD) sensors and
expendable bathythermographs (XBTs) from several programs [e.g., WOCE, GO-
SHIP, Argo, and others] and platforms [e.g.,research vessels, gliders, moorings,
ice-tethered profilers, and instrumented pinnipeds]. V4r4 covers the period
1992-01-01T12:00:00 to 2018-01-01T00:00:00.

10.5067/ECG5M-55H44

OCEANS > SEA SURFACE TOPOGRAPHY > SEA SURFACE HEIGHT
MODELS > EARTH SCIENCE REANALYSES/ASSIMILATION MODELS

Close

& ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4 Release 4)

Download
short Name: ECCO_L4_SSH_0SDEG_MONTHLY_V4R4

Collection Concept ID: C1990404799-POCLOUD

Tools

PO.DAAC Data Subscriber | @ Information

podaac-data-subscriber -c ECCO_L4_SSH_O5DEG_MONTHLY V4R4 —d ./data/ECCO L4 SSH OSDEG MONTHLY V4R4 --start-date

1992-01-01T00:00:002Z

Services

PO.DAAC harmony-netcdf-to-zarr | @ Information

https://harmony.earthdata.nasa.gov/C1990404799-POCLOUD/ogc—api—coverages/1.0.0/collections/all/coverage

frangeset?format=application%2Fx-zarr

Direct S3-Access

« Available for access in-region with AWS Cloud
Region:
* us-west-2
Bucket/Object Prefix @ Information
» podaac-ops-cumulus-protected/ECCO_L4_SSH_05DEG_MONTHLY_V4R4/
» podaac-ops-cumulus-public/ECCO_L4_SSH_05DEG_MONTHLY_V4R4/

L o s

Download Service Subset

Data Recipes:
+ Generic data readers



Tools, services, and S3 Prefixes exposed through the Download button

Lets you know a certain
service (ex: Zarr) is
supported

Gives a basic command
for PO.DAAC Data
Subscriber

Displays S3 bucket
prefix, Short Name,
Collection concept-id

Increase cloud
accessibility

Close

£y CCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4 Release 4)

Download
Short Name: ECCO_L4_SSH_05DEG_MONTHLY_V4R4

Collection Concept ID: C1590404759-POCLOUD

Tools

PO.DAAC Data Subscriber | @ Information

podaac-data-subscriber -c ECCO L4 SSH OSDEG MONTHLY V4R4 -d ./data/ECCO L4 SSH O5DEG MONTHLY V4R4 --start-date

1592-01-01T0C:00:00Z

Services

PO.DAAC harmony-netcdf-to-zarr | @ Information

https://harmony.earthdata.nasa.gov/C1990404799-POCLOUD/ ogec—api-coverages,/1.0.0/collections/all/coverage

Jrangeset?format=application%ZFx-zarr

Direct S3-Access

« Available for access in-region with AWS Cloud
Region:
= us-west-2
Bucket/Object Prefix @ Information
» podaac-ops-cumulus-protected/ECCO_L4_SSH_05DEG_MOMNTHLY_V4R4/
» podaac-ops-cumulus-public/ECCO_L4 SSH_0SDEG_MOMTHLY_V4R4/



Dataset Landing Pages

ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4 SHARE THIS PAGE =
Release 4) —— L N
(ECCO_L4_SSH_O5DEG_MONTHLY_V4R4) Close
o ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4 Release 4)
O Information i Coverage £ Data Access B Document_ Service

Short Name: ECCO_L4_SSH_05DEG_MONTHLY_V4R4
Collection Concept ID: C1%90404799-POCLOUD

Version Varg
Processing Level 4 Services
Start/Stop Date 1992-]Jan-01 to 2018-Jan-01
PO.DAAC harmony-netcdf-to-zarr | O Information
Short Name ECCO_L4_SSH_0SDEG_MONTHLY_ V4R
Description This dataset contains monthly-average https://harmony.earthdata.nasa.gov,/C19930404799-POCLOUD/ oge—api-coverages,/1.0.0/collections/all/coverage
a regular 0.5-degree grid from the ECC /rangeset?format=application3¥2Fx-zarr

sea-ice state estimate. Estimating the ¢

ocean and sea-ice state estimates are «

reconstructions of the three-dimension - . . I TS R AT IS T A TRES T = ST AT FS SR TS E T IS BT A T T TAT TR A TSy T AT TS I BT I yrares T TR E ST AT TSI
atmospheric states. ECCO V4r4 is a free-running s...

configuration of the MIT general circulation model (MITgcm) that na= -
observations in a least-squares sense. Observational data constraints used in V4ra
include sea surface height (S5H) from satellite altimeters [ERS-1/2,
TOPEX/Poseidon, GFO, ENVISAT, Jason-1,2,3, CryoSat-2, and SARAL/AltiKa]; sea
surface temperature (S5T) from satellite radiometers [AVHRR], sea surface salinity & Lo a
($55) from the Aquarius satellite radiometer/scatterometer, ocean bottom Downlog Service Wbubset

Capabiliti

pressure (OBP) from the GRACE satellite gravimeter; sea ice concentration from
satellite radiometers [SSM/I and SSMIS], and in-situ ocean temperature and I

Data Recipes:
salinity measured with conductivity-temperature-depth (CTD) sensors and

+ Generic data readers
expendable bathythermographs (XBTs) from several programs [e.g., WOCE, GO-

SHIP, Argo, and others] and platforms [e.g.,research vessels, gliders, moorings,

ice-tethered profilers, and instrumented pinnipeds]. V4r4 covers the period

1952-01-01T12:00:00 to 2018-01-01T00:00:00.
DOI 10.5067/ECG5M-55H44

Measurement OCEANS > SEA SURFACE TOPOGRAPHY > SEA SURFACE HEIGHT
MODELS > EARTH SCIENCE REANALYSES/ASSIMILATION MODELS



Dataset Landing Pages

ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4

Release 4)

(ECCO_L4_SSH_O5DEG_MONTHLY_V4R4)

O Information

Version
Processing Level
Start/Stop Date
Short Name

Description

DOI

Measurement

SHARE THIS PAGE =

& ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4 Release 4)

— N Subset
i Coverage £ Data Access B Docum Short Name: ECCO_L4_SSH_05DEG_MONTHLY V4R4
Collection Concept ID: C19904047599-POCLOUD
Varg
Services
4

Close

1992-Jan-01 to 2018-Jan-01 OPeNDAP in the Cloud | @ Information

ECCO_L4_SSH_05DEG_MONTHLY )
https://opendap.earthdata.nasa.gov

This dataset contains monthly-aver

a regular 0.5-degree grid from the |

sea-ice state estimate. Estimating i sanasmins anns samams e o csse v s s
ocean and sea-ice state estimates are dynamicau,

reconstructions of the three-dimensional, time-evolving ocear,

atmospheric states. ECCO V4r4 is a free-running solution of the 1-degree ..
configuration of the MIT general circulation model (MITgcm) that has been fit to
observations in a least-squares sense. Observational data constraints used in V4r4
include sea surface height (S5H) from satellite altimeters [ERS-1/2,
TOPEX/Poseidon, GFO, ENVISAT, Jason-1,2,3, CryoSat-2, and SARAL/AltiKa]; sea
surface temperature (S5T) from satellite radiometers [AVHRR], sea surface salinity
(S55) from the Aguarius satellite radiometer/scatterometer, ocean bottom
pressure (OBP) from the GRACE satellite gravimeter; sea ice concentration from
satellite radiometers [SSM/I and SSMIS], and in-situ ocean temperature and
salinity measured with conductivity-temperature-depth (CTD) sensors and
expendable bathythermographs (XBTs) from several programs [e.g., WOCE, GO-
SHIP, Argo, and others] and platforms [e.g.,research vessels, gliders, moorings,
ice-tethered profilers, and instrumented pinnipeds]. V4r4 covers the period
1992-01-01T12:00:00 to 2018-01-01T00:00:00.

10.5067/ECG5M-55H44

OCEANS > SEA SURFACE TOPOGRAPHY > SEA SURFACE HEIGHT
MODELS > EARTH SCIENCE REANALYSES/ASSIMILATION MODELS

« Browse o, _
Capabilities:
. o4 P
Download Servic Subset

Data Recipes:
+ Generic data readers



Download via your browser — Earthdata Search

ms EARTHDATA Find a DAAC ~

| EARTHDATASEARCH

Clear Filters

Temporal

rt

ECCO Sea Surface Height - Monthly Mean 0.5 Degree (Version 4 Release

4)

Showing 20 of 312 matching granules

SEA_SURFACE_HEIGHT_mon_mean_1992
-01_ECCO _latlon_Op50deg

SEA_SURFACE_HEIGHT_mon_mean_1992
-03_ECCO_! _latlon_0p50deg

START
END

+

SEA_SURFACE_HEIGHT_mon_mean_1892
-05_ECCO ! _latlon_0p50deg

START
END

+

SEA_SURFACE_HEIGHT_mon_mean_1892
-07_ECCO_V4rd latlon_Op50deg

START
END

+

SEA_SURFACE_HEIGHT_mon_mean_1982
-09_ECCO_V4r4_latlon_Op50deg

START
END

+

SEA_SURFACE_HEIGHT_mon_mean_1992
_ECCO_\V4r4_latlon_0p50deg

START 19

Sort View

~

SEA_SURFACE_HEIGHT_mon_mean_1392
-02_ECCO_V4r4_latlon_Op30deg

START

END

+

SEA_SURFA
-04_ECCO_

CE_HEIGHT_mon_mean_1992
4_latlon_Op50deg

START

END

SEA_SURFACE_HEIGHT_mon_mean_1992
-06 ECCO_! _latlon_Op50deg

START

END

01 00:00:00
01 IJIZI:IJI]_:CIIZI

x

+

SEA_SURFACE_HEIGHT_mon_mean_19
-08 ECCO_V4r4 _latlon_0p30deg

START

END

E_HEIGHT_mon_mean_1992
r4_latlon_Op50deg

START

v
Search Time: 4.25

* Many links and
information are
also repeated
here



OPeNDAP — subset and download

AﬁP/e_ﬁD AP OPeNDAP DAP4 Data Request Form

darsse: SEA_SURFACE_HEIGHT_mon_mean_1992-01_ECCO_V4r4_|atlon_0p50deg.nc

Actions Download Encoding: | Choose One... v | | Get Data |

| https://opendap.earthdata.nasa.gov/providers/POCLOUD/ collections/ECCO% 205 ea%20Surface%20Height%20-%20Monthly%20Mean%200.5%20Degree%20(Version%204%20Release%204 )/granules/SEA_SURFACE HEIGHT mon_mean_1992-01_ECCO_W4r4_latlon_0 p50deg?dap4.ce:fSS|
| Copy encoded Data URL | | Copy raw Data URL |

Global

3 v :
Attributes View/Hide

Global
Dimensions

[ /time = 0.0 ] [ /otituge = 0..359 ] [ flongitude = 0..719 ] [ /av=0..1]

Variables
SSH[ ftme=0..0] [ fisttude= 0..359] [ flengitude= 0.:719] rmumz

[0:1:0 [[o:3ss [[o;e |

+ attributes

[J SSHIBC] ftme= 0..0] [ /isttude= 0..359] [ flengtude= 0..719] wmus

[ SSHNOTBC[ ftme= 0..0] [ fittude= 0--359] [ /longtude= 0.7 19] cmrns

[ latitude_bnds[ /ttude= 0..359] [ /nv=0:e1] cmseum:

+ attributes

+ attributes

+ attributes

[ time_bnds[ /tme=0..0] [ fnv=0::1] cme

+ attributes

[ longitude_bnds[ /lengtude= 0..719] [ /nv= 0u:1] cuease

+ attributes

latitude fisttude= 0..359] cmurs

0:1:359
+ attributes

ot o015 -Visit OPeNDAP page for each granule

0:1:719

+ attributes

SV -Construct OPeNDAP url programmatically and download
Bl with command line interface

0:1:0
+ attributes

il

[ debug Hyrax development spansared by NSF NASA, and NOAA

OPeNDAP Hyrax (1.16.8-122)




Download via command-line tool

* https://github.com/podaac/data-subscriber

* Update periodically for new and improved usages

* podaac-data-downloader -c ECCO_L4 SSH O5DEG_DAILY V4R4B -d ./data/ECCO_L4 SSH_O5DEG_DAILY_V4R4B
--start-date 1992-01-01T00:00:007 --end-date 1992-01-10T23:59:597

B Anaconda Prompt (Anaconda3) — O *

(base) C:\Projects>podaac-data-downloader -c ECCO_L4 SSH O5DEG_DAILY VARAB -d ./data/ECCO_L4 SSH_@5DEG_DAILY VAR4B --start-date 1992-01-0
18T23:59:597
{podaac_data_downloader.py:163} INFO - NOTE: Making new data directory at ./data/ECCO_L4 SSH_@5DEG_DATILY VARAB(This is t

{podaac_data_downloader.py: 0 - Found 10 total files to dounload

pdaac_

co_La_
ndaac_

0_L4_
podaac__
0_L4_
podaac_.
0 14
podaac_

0 L4

_data_downloader.py:29
0_L4_
nodaac_

0 LA |
podaac
odaac

data_downloader.
| @5DEG_DAILY VARA
ownloader.py:
SSH_@5DEG_DAILY_VARA
data_downloader.py:
H_@5DEG_DAILY_VARA
ownloader.py:
SSH_@5DEG_DAILY VARA
data_downloader.py:2
SSH_@5DEG_DAILY_VARA
data_downloader.py:2
SSH_@5DEG_DATILY_VAR4
data_downloader.py:2
SSH_@5DEG_DAILY VARA
ta_downloader.py:
H_@5DEG_DAILY_VARA

SSH_@5DEG_DAILY_VAR4

data_downloader.py:29

SSH_@5DEG_DAILY VARA

data_downloader.py:3

_data_downloade
anloadp .

_HEIGHT_day_meal
p1-23 18:19:1
E_HEIGHT _day_mean_
3-81-23 18:19:12
E_HEIGHT_day_mear
wnloaded Files:
Falled Files:
ped Files:

https://archi

VArdb latlon_@p5

https://archi

Vardb_latlon_8p5e

https://archi

VArdb latlon_ @p5e

https://archi
VArdb latlon_@p5
https://archiy
Vardb_latlon_@p5
https://archiy

VArdb latlon_@p5

https://archive

VArdb latlon_@p5

https://archive

_Vardb_latlon_

https://archi

 VArdb latlon_Op5

podaac

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

.earthdata.nasa.

gov/pod
gov/pod
gov/pod
gov/pod
gov/pod
gov/pod
gov/pod
gov/pod
gov/pod

gov/pod



https://github.com/podaac/data-subscriber

Access the data in AWS S3

e https://podaac.github.io/tutorials/quarto text/ECCO.html

e https://github.com/podaac/ECCO/blob/main/Data Access/cloud dir
ect access s3.ipynb

e Github URLs may change during re-organization, but our goal is to
display tutorials in an easily discoverable way on the Cookbook


https://podaac.github.io/tutorials/quarto_text/ECCO.html
https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_direct_access_s3.ipynb

Direct access to ECCO data in S3 (from us-west-2)

Getting Started

In this notebook, we will access monthly sea surface height from ECCO Vd4rd (10.5067/ECG50-55H44). The data are provided as a time series of monthly netCDFs on a 0.5-
degree latitude/longitude grid.

We will access the data from inside the AWS cloud (us-west-2 region, specifically) and load a time series made of multiple netCDF datasets into a single xarray dataset. This

approach leverages 53 native protocols for efficient access to the data.

Requirements

AWS

This notebook should be running in an EC2 instance in AWS region us-west-2, as previously mentioned. We recommend using an EC2 with at least 8GB of memory available.

The notebook was developed and tested using a t2.large instance (2 cpus; 8GB memory).

Python 3

Most of these imports are from the Python standard library. However, you will need to install these packages into your Python 3 environment if you have not already done

s00

» 53fs

* requests
* pandas

s Xarray

» matplotlib
* cartopy



Inputs

Configure one input: the ShortName of the desired dataset from ECCO V4rd. In this case it's the following string that unigue identifies the collection of monthly, 0.5-degree

sea surface height data.

ShortName = "ECCO_L4_SSH_BSDEG_MONTHLY_V4R4"

Earthdata Login

You should have a .netre file set up like:

machine urs.earthdata.nasa.gov login <username> password <password:>

Direct access from S3

Set up an s3fs session for authneticated access to ECCO netCDF files in s3:

def begin_s3 direct access{url: str="https://archive.podaac.earthdata.nasa.gov/s3credentials™):
response = requests.get(url).json()
return s3fs.S3FileSystem(key=response[ "accessKeyId'],
secret=response[ 'secretAccessKey' ],
token=response[ 'sessionToken'],
client_kwargs={'region_name':'us-west-2'})
fs = begin_s3_direct_access()

type(fs)

s3fs.core.53FileSystem

Datasets

sea surface height (0.5-degree gridded, monthly)

ECCO_L4_55H_05DEG_MONTHLY_V4R4

Get a list of netCDF files located at the 53 path corresponding to the ECCO Vard monthly sea surface height dataset on the 0.5-degree latitude/longitude grid.

ssh_Files = fs.glob(join("podaac-ops-cumulus-protected/"”, ShortName, "*2015*.nc™))

len(ssh_Files)

12



Datasets

sea surface height (0.5-degree gridded, monthly)

ECCO_L4_S5H_05DEG_MONTHLY_V4R4

Get a list of netCDF files located at the 53 path corresponding to the ECCO W4rd monthly sea surface height dataset on the 0.5-degree latitude/longitude grid.

ssh_Files = fs.glob({join("podaac-ops-cumulus-protected/”, ShortMame, "*2815%.nc"})

len{ssh_Files)

12

Open with the netCDF files using the s3fs package, then load them all at once into a concatenated xarray dataset.

ssh_Dataset = xr.open_mfdataset(
paths=[fs.open(f) for f in ssh_Files],
combine="by coords’,
mask_and_scale=True,
decode_cf=True,
chunks={"latitude': 68, # These were chosen arbitrarily. You must specify
"longitude’: 128, # chunking that is suwitable to the data and target
"time': 18a} # analysis.
)

ssh = ssh_Dataset.SSH
print(ssh)
<xarray.Databdrray 'SSH' (time: 12, latitude: 368, longitude: 728):>

dask.array<concatenate, shape=(12, 3s@, 72@8), dtype=float32, chunksize=(1, &8, 128), chunktype=numpy.ndarray:
Coordinates:

* time (time) datetime64[ns] 2015-81-16T12:808:80 ... 20815-12-15T12:008:08
* latitude (latitude) float32 -89.75 -89.25 -88.75 ... B8.75 89.25 89.75
* lengitude (longitude) fleat32 -179.8 -179.2 -178.5 ... 173.8 179.2 179.58
Attributes:
coverage_content_type: modelResult
long_name: Dynamic sea surface height anomaly
standard_name: sea_surface_height above gecid
units: m
comment: Dynamic sea surface height anomaly above the geci...
valid min: [-1.88857721]

valid max: [1.42877196]



Plot the gridded sea surface height time series

But only the timesteps beginning in 2015:

ssh_after_281x = ssh[ssh['time.year']»>=2015,:,:]
print(ssh_after_201x)

<xarray.Datadrray 'SSH' (time: 12, latitude: 368, longitude: 728)>
dask.array<concatenate, shape=(12, 368, 728), dtype=float32, chunksize=({1, 68, 128), chunktype=numpy.ndarray>
Coordinates:

* time (time) datetimes4[ns] 2815-81-16T12:@@:0@ ... 2015-12-16T12:0@:80
* latitude (latitude) float32 -89.75 -89.25 -88.75 ... 88.75 89.25 89.75
* longitude (longitude) fleoat32 -179.8 -179.2 -178.8 ... 178.8 179.2 179.8
Attributes:
coverage_content_type: modelResult
long_name: Dynamic sea surface height anomaly
standard_name: sea_surface_height above_geoid
units: m
comment: Dynamic sea surface height anomaly above the geoi...
walid_min: [-1.88857721]
valid_max: [1.42877196]

Plot the grid for the first time step using a Robinson projection. Define a helper function for consistency throughout the notebook:

def make_figure(proj):
fig = plt.figure(figsize=(16,6))
ax = fig.add_subplot(l, 1, 1, projection=proj)
ax.add_feature(cfeat. LAND)
ax.add_feature(cfeat.OCEAN)
ax.add_feature(cfeat.COASTLINE)
ax.add_feature(cfeat.BORDERS, linestyle="dotted')
return fig, ax

fig, ax = make_figure(proj=ccrs.Robinson())

ssh_after_2@1x.isel(time=8).plot(ax=ax, transform=ccrs.PlateCarree(), cmap='Spectral_r')

<matplotlib.collections.QuadMesh at @x7fae2533d73@:>

time = 2015-01-16T12:00:00
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Resources at the new PO.DAAC Cookbook

https://podaac.github.io/tutorials/

New one-stop-shop for tutorials
Work-in-progress

Cloud and local workflows
Examples with specific datasets

Increase cloud dataset accessibility
and ease of workflow adoption

Welcome
Cheatsheets & Guides
How To's
Tutorials
Dataset Specific
ECCO
In-cloud Access
Local Download Access

Use Case Demo

Sentinel-6 MF
S5-MODE
SWOT
Cloud vs. Local
Workflows

Pairing Cloud and Non-
cloud Data

Cloud Optimized
Examples
In Development
Workshops
Webinars
Tech Guides
Contribute

On this page

Direct Access to ECCO V4r4 Datasets in the Cloud

imported on: 2023-01-09

This notebook is from a different repository in NASA’s PO.DAAC, ECCO.
©) Edit this page
Report an issue

The original source for this document is https://github.com/podaac/ECCO

Direct access to ECCO data in S3 (from us-west-2)

Getting Started

In this notebook, we will access monthly sea surface height from ECCO V4r4 (10.5067/ECG5D-SSH44). The data are provided as
a time series of monthly netCDFs on a 0.5-degree latitude/longitude grid.

We will access the data from inside the AWS cloud (us-west-Z region, specifically) and load a time series made of multiple
netCDF datasets into a single xarray dataset. This approach leverages 53 native protocols for efficient access to the data.

Requirements

AWS


https://podaac.github.io/tutorials/

¥ass EARTHDATA Other DAACs -~

t Propulsion Laboratory
ifornia | ute of Technology

Foll
HOME FIND DATA ACCESS DATA RESOURCES ABOUT HELP CLOUD DATA

Home » Dataset Discovery

I ECCO Sea Surface Height - Daily Mean 0.5 Degree Lat-Lon Grid SHARE THIS PAGE =5
eX u p o (Version 4 Release 5) g T

(ECCO_L4_SSH_05DEG_DAILY_V4RS5)

@ Information # Coverage £ Data Access B Documentation [ Citation

Version Vars CLOUD ENABLED

° Processing Level 4
Status: COMPLETE
Start/Stop Date 1992-Jan-01 to 2020-Jan-01 Short Name:
Short Name ECCO_L4_SSH_OSDEG_DAILY_V4R5 ECCO_L4_55H_05DEG_DAILY VAR5

Collection Concept ID:
Description This dataset contains monthly-averaged dynamic sea surface height interpolated to

€2301137280-POCLOUD
a regular 0.5-degree grid from the ECCO Version 4 Release 5 (V4r5) ocean and
sea-ice state estimate. Estimating the Circulation and Climate of the Ocean (ECCO) Spatial Coverage:

ocean and sea-ice state estimates are dynamically and kinematically-consistent N: 907 s -90°
reconstructions of the three-dimensional, time-evolving ocean, sea-ice, and surface E: 1807 W: -180°
atmospheric states. ECCO V4r5 is a free-running solution of the 1-degree global Access:
configuration of the MIT general circulation model {(MITgcm) that has been fit to « Search Granules
observations in a least-squares sense. Observational data constraints used in V4r5 « Browse Granule Listing
include sea surface height (S5H) from satellite altimeters [ERS-1/2,

Capabilities:

TOPEX/Poseidon, GFO, ENVISAT, Jason-1,2,3, CryoSat-2, and SARAL/AItIKa]; sea

surface temperature (55T) from satellite radiometers [AVHRR], sea surface salinity & o =
a I I I I | O I e (S5S) from satellite radiometers/scatterometers [Aquarius, SMOS, and SMAP], Download  Service  Subset
[ ] ocean bottom pressure (OBP) from the GRACE and GRACE-FO satellite

gravimeters; sea ice concentration from satellite radiometers [SSM/I and SSMIS],
observation-based ice shelf melt rate around Antarctica, and in-situ ocean

Data Recipes:

« Generic data readers
temperature and salinity measured with conductivity-temperature-depth (CTD)

sensors and expendable bathythermographs (XBTs) from several programs [e.g.,
WOCE, GO-SHIP, Argo, and others] and platforms [e.g., research vessels, gliders,
moorings, ice-tethered profilers, and instrumented pinnipeds]. V4r5 covers the
period 1992-01-01T12:00:00 to 2020-01-01T00:00:00.

DOI 10.5067/ECG5D-55H45
Measurement OCEANS > SEA SURFACE TOPOGRAPHY > SEA SURFACE HEIGHT

Platform/Sensor




Next: ECCO in SOTO by Worldview

SOTN b War|dview Qe a0

Natural Events

* Lowers barrier to access

Coastlines
@ Open:

* Scroll through time
* ZoOom in on region
. 3 ST ey W Add other layers

L || Group Similar Layers

+ Add Layers Start Comparison

) SOTO by Worldview

& yers B events L oot~

W Group Smilar Layers

+AddLayers  Start Comparison

1 YEAR
20200CT22 ¢ ) M W

 https://soto.podaac.earthdatacloud.nasa.gov/



Any requests, comments, or suggestions?

e Ease of access

 Discoverability of data, resources

e Gaps in tools/services

* Community events

* Help Desk — where do you turn to?
* What are we doing well?
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