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What we will cover today
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● An introduction to our user migration plan

● Tools and services to discover, search, access, and download PO.DAAC Data in the Cloud

● How to engage and collaborate with PO.DAAC during the migration

https://podaac.jpl.nasa.gov/cloud-datasets/migration

https://podaac.jpl.nasa.gov/cloud-datasets/migration


© 2021 California Institute of Technology. Government sponsorship acknowledged.

Moving Data to the Cloud

● PO.DAAC will support new missions with big data
○ With new missions like Sentinel-6 Michael Freilich and Surface Water and 

Ocean Topography (SWOT) PO.DAAC needs to manage large data volumes 
(petabyte scale)

● PO.DAAC will provide the same level of service and access to users 
○ Data search, access, discovery and download will be continue to be free to 

all users

● PO.DAAC will provide services that are co-located with the data in the cloud
○ Minimize the amount of data downloaded
○ Allowing users to select and access only the data they are interested in
○ Making the data more analysis ready - whether the next step in the user 

workflow is to download and analyze the data locally or use cloud optimized 
services for analysis

● By June 2022, all existing and new datasets will be in the cloud for users to consume
○ Access to data via PO.DAAC Drive will shutdown in phases ⇒ Retirement 

complete by June 6, 2022

https://podaac.jpl.nasa.gov/cloud-datasets/migration

115 Datasets NOW AVAILABLE!

Project/Platform # of Datasets
ECCO 79

SENTINEL-6 MICHAEL 
FREILICH

14

Pre-SWOT 10

GHRSST 8

CYGNSS 1

METOP 1

AVHRR-3 1

VIIRS 1

3

https://podaac.jpl.nasa.gov/cloud-datasets/migration
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Goals of User Migration

● The goal is to transition all users to cloud-based data and minimize the 
amount of disruption to user workflows 

○ Communicate Effectively
■ Notify you, the users, as early as possible across multiple channels
■ PO.DAAC will centralize migration information for users to 

consume
○ Minimize the impact of user transition

■ Develop notebooks, recipes, and tutorials to quickly help users 
migrate existing code/scripts to discover, access, and use data

■ Hold workshops and hackathons for user’s to gain experience and 
ask questions about cloud based capabilities and features  

○ Provide a feedback loop for users
■ Post questions and comments in the PO.DAAC Forum
■ Email our help desk at  podaac@podaac.jpl.nasa.gov

https://podaac.jpl.nasa.gov/cloud-datasets/migration
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Migration Schedule

https://podaac.jpl.nasa.gov/cloud-datasets/migration

Phase 1 Data Migration User Migration: Access to Drive AND 
PO.DAAC Cloud

Phase 2 Data Migration User Migration:Access to Drive AND 
PO.DAAC Cloud

User Migration: Access to 
Drive AND PO.DAAC CloudPhase 3 Data Migration

User Migration: Access to Drive 
AND PO.DAAC Cloud

Migration 
Begins

Jan. 2021

Phase 2 & 3 
Switchover

Mar. 28 2022

User 
Notification 1
Jul. 12 2021

Phase 1 
Switchover

Jan. 31 2022

Phase 4 
Switch Over
Jun. 6 2022

User 
Notification 2
Jan. 24, 2022

User 
Notification 3
Mar. 21 2022

User 
Notification 4
May. 31 2022

Cloud Data 
Access 
Webinar

Aug.  2021

Cloud Data 
Hackathon 
Nov.  2021

Phase 4 Data 
Migration

● Transition will be done in phases
● At the end of each phase, Drive access will be removed
● PO.DAAC Drive will be fully retired by June 6, 2022
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https://podaac.jpl.nasa.gov/cloud-datasets/migration
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Migration Key Dates

Dataset Transition Phase Cloud Access Begins PO.DAAC Drive Access Ends

Phase 1 July 2021 January 31, 2022

Phase 2 November 2021 March 28, 2022

Phase 3 January 2022 March 28, 2022

Phase 4 March 2022 June 6, 2022
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Cloud Data Access 101

● PO.DAAC Drive
● OpenDAP
● THREDDS
● HiTIDE
● SOTO 
● LAS

Existing Tools and Services for Data Access

PO.DAAC 
Archive

Earthdata Login

● Virtual Browse
● OpenDAP
● THREDDS
● HiTIDE
● SOTO 

PO.DAAC 
Archive

Earthdata Login

PO.DAAC
Archive

AWS Access Keys
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Cloud Data Access 101
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AWS - Amazon Web Services
(Cloud)

AWS Cloud Data Storage - S3 
buckets - Amazon S3 buckets, are 
similar to file folders, store objects, 
which consist of data and its 
descriptive metadata.

AWS Regions and Zones
us-west-2 (U.S. Oregon)

Elastic Compute Cloud (Amazon EC2) : compute 
platform with choice of processor, storage, networking, 
operating system, and purchase model. 

AWS S3 Access keys: 
Access keys to sign programmatically

See the Earthdata Cloud Primer 
downloadable PDF titled 'Glossary 
and Acronyms Explained'

https://cdn.earthdata.nasa.gov/conduit/upload/14971/09_Glossary_and_Acronyms_Explained.pdf
https://cdn.earthdata.nasa.gov/conduit/upload/14971/09_Glossary_and_Acronyms_Explained.pdf
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Data Access Use Cases Matrix:  Now vs. Future
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# Use Case Description Existing Tool Interface Parity Cloud Tool Cloud Tool Capabilities

1
Browse and Download Files 

from the archive

- PO.DAAC Drive
- Earthdata 
Search Portal

Virtual Directory 
Listing

- Browse data in more than one way (temporal and spatial)
- Browse and download data at other DAACs 

2 Download files everyday

- PO.DAAC 
Webservice
- PO.DAAC Drive
- Earthdata 
Search Portal

- CMR API
- Data Subscriber
- Earthdata Search 
Client

- Download specific files matching extensions
- Multiple ways to find data that matches use case

3 WebDAV mount PO.DAAC Drive None
No mount capability available but access entire archive 
directly within the cloud

4 Access Entire Archive None
In-region Cloud 
Access

- Scaled Compute
- Process next to data,suitable for large volume needs

5 Subset data one at a time 
OPeNDAP
HiTIDE

- OPeNDAP
- Harmony API

- Improved subsetting performance
- Subset  and transform in one go

6
Subset multiple files using a 

script
OPeNDAP
HiTIDE

- OPeNDAP
- Harmony API

- Create jobs for subsetting data 
- Subset  and transform in one go

Not 
Available

Similar 
Capability

Identical/Better 
Capability

Fully Retiring 
June 6th 2022 
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Use Case #1 - Browse and Download

https://cmr.earthdata.nasa.gov/search/site/coll
ections/directory/POCLOUD/gov.nasa.eosdis 

PO.DAAC Drive 
Fully Retiring June 6th 2022 

Virtual Browse
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https://cmr.earthdata.nasa.gov/search/site/collections/directory/POCLOUD/gov.nasa.eosdis
https://cmr.earthdata.nasa.gov/search/site/collections/directory/POCLOUD/gov.nasa.eosdis
https://docs.google.com/file/d/1HZqtLU-bJyzs4RW6lAMVP76DyJMPvoju/preview
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Use Case #2 - Scripted Access to archive files

https://github.com/podaac/data-subscriber 
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https://github.com/podaac/data-subscriber
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Use Case #2 - Scripted Access to archive files

podaac-data-subscriber -c VIIRS_N20-OSPO-L2P-v2.61 -d /tmp/webinar -e .nc .h5 -m 30 -b="-180,-90,180,90" --verbose >> /tmp/webinar/subscriber.log

Dataset Format Minutes
Spatial 
Extent
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https://docs.google.com/file/d/1VKRz0UKWXNsQh7DwCKIby3JlbmoQx90o/preview
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Use Case #4 - Access Entire Archive

https://archive.podaac.earthdata.nasa.gov/s3credentials 

https://archive.podaac.earthdata.nasa.gov/s3credentialsREADME  
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Use Case #4 - Access Entire Archive 
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https://docs.google.com/file/d/1WRfZY_g9Q82QqELE9LyFHBvMwQTDgQG3/preview
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Use Case #4 - Access Entire Archive 

fs = begin_s3_direct_access()
mur_v42_2020_files = 
fs.glob( join("podaac-ops-cumulus-protected/", 
"MUR25-JPL-L4-GLOB-v04.2", "202001*.nc"))
mur_v42_2020_Dataset = xr.open_mfdataset(
    paths=[fs.open(f) for f in mur_v42_2020_files],
    combine='by_coords',
    mask_and_scale=True,
    decode_cf=True,
    chunks={'time': 1}      # analysis.
)
mur_v42_2020_Dataset.close()
mur_v42_2020 = mur_v42_2020_Dataset.analysed_sst
mur_v42_2020_gom = mur_v42_2020.sel(lat=slice(-89, 
89), lon=slice(-179, 179))
fig = plt.figure(figsize=(16,6))
ax = fig.add_subplot(1, 1, 1, projection=ccrs.PlateCarree())
ax.coastlines()
ax.set_extent([mur_v42_2020_gom.lon.min(), 
                mur_v42_2020_gom.lon.max(), 
                mur_v42_2020_gom.lat.min(), 
                mur_v42_2020_gom.lat.max()])
mur_v42_2020_gom.isel(time=0).plot(ax=ax, 
transform=ccrs.PlateCarree(), cmap='Spectral_r')
plt.savefig("pltsavefile.png")

ECCO Example:
https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_direct_access_s3.ipynb 

AWS Processing Cost 
$0.69

Note: Access to data is 
free -- data processing 
cost is user responsibility.
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https://docs.google.com/file/d/1JqRvNUwDtptrJ6FlwzKMLLaHc11LkIvy/preview
https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_direct_access_s3.ipynb
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Use Case #4 - Access Entire Archive

library("aws.s3")
library("ncdf4")
library("raster")

nc_data <- s3read_using(FUN = nc_open, object = 
"20040111090000-JPL-L4_GHRSST-SSTfnd-MUR25-GLOB-v02.0-fv04.
2.nc", 
bucket="podaac-ops-cumulus-protected/MUR25-JPL-L4-GLOB-v04.2" )

lat <- ncvar_get(nc_data, "lat")
lon <- ncvar_get(nc_data, "lon")
analysed_sst <- ncvar_get(nc_data, "analysed_sst")
fillvalue <- ncatt_get(nc_data, "analysed_sst", "_FillValue")
analysed_sst[analysed_sst == fillvalue$value] <- NA
nc_close(nc_data)

r <- raster(t(analysed_sst), xmn=min(lon), xmx=max(lon), ymn=min(lat), 
ymx=max(lat), crs=CRS("+proj=longlat +ellps=WGS84 +datum=WGS84 
+no_defs+ towgs84=0,0,0"))

r <- flip(r, direction='y')
jpeg('20040111090000-JPL-L4_GHRSST-SSTfnd-MUR25-GLOB-v02.0-f
v04.2.jpg')
plot(r)
dev.off()
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https://docs.google.com/file/d/1W8AIfc5F9T5egHArdxEjCYtdC9qtJeCl/preview
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Use Case #5 - Subset Data (OPeNDAP) 

Example:
https://opendap.earthdata.nasa.gov/collections/C1996881146-POCLOUD/granules/202108020

90000-JPL-L4_GHRSST-SSTfnd-MUR-GLOB-v02.0-fv04.1.html  

Current constraints:
1. No File listing 
2. OpeNDAP in the cloud - 

Finding access link is hard 
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https://opendap.earthdata.nasa.gov/collections/C1996881146-POCLOUD/granules/20210802090000-JPL-L4_GHRSST-SSTfnd-MUR-GLOB-v02.0-fv04.1.html
https://opendap.earthdata.nasa.gov/collections/C1996881146-POCLOUD/granules/20210802090000-JPL-L4_GHRSST-SSTfnd-MUR-GLOB-v02.0-fv04.1.html
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Use Case #6 - Subset/Transform Data  

https://harmony.earthdata.nasa.gov/ 
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https://harmony.earthdata.nasa.gov/
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Use Case #6 - Subset/Transform Data 
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https://docs.google.com/file/d/1hrEE5FxKqCGHeBm_JqLwRlMB0MkN9wDh/preview
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Use Case #6 - Subset/Transform Data 

###################
collection=Collection(id='C1990404791-P
OCLOUD')

harmony_client=harmony_client_login_a
uth(edl)

request = Request(
    collection=collection,
    temporal={
        'start': dt.datetime(2010, 10, 1),
        'stop': dt.datetime(2010, 12, 30)
    },
    format="application/x-zarr"
)
#######################

https://github.com/nasa/harmony-py https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_harmony_zarr_reformat.ipynb 
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https://github.com/nasa/harmony-py
https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_harmony_zarr_reformat.ipynb
https://docs.google.com/file/d/14wqUqnQFneXSbGF32SuFK5DBwj-_UHA0/preview
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Use Case #6 - Subset/Transform Data 

https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_harmony_zarr_reformat.ipynb 
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https://github.com/podaac/ECCO/blob/main/Data_Access/cloud_harmony_zarr_reformat.ipynb
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Other Data Access Tools and Services:  Future

THREDDS:
● Similar to onsite  -- THREDDS for PO.DAAC cloud datasets coming January, 2022 

HiTIDE:
● Similar to onsite  -- backend to be switched to Harmony 
● Improving user interface 
● Improving tool stability and performance 
● Updates to be released to operations December, 2021

SOTO:
● Linking to data directly 
● Adding additional tools for exploratory data visualization/analysis 
● Updates to be released to operations May 2022 

LAS:
● Exploration phase - No release plans finalized 
● Tools are not cloud native 
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1. Where  do you go to find information about Cloud 
Data Access and Resources, Migration Timeline, 
and more?

2. What does the new cloud paradigm look like? 

3. Who to contact if you have questions or need help 
transitioning your processes in the Cloud?

4. How much will it cost me to use Cloud or download 
data?

 

Surfing Ocean Data in the Cloud: The Where, What, Who and How Surfing Ocean Data in the Cloud: The Where, What, Who, and How
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PO.DAAC CLOUD DATA PAGES
ABOUT

ACCESS DATA

FAQ

RESOURCES

MIGRATION

For answers go to

Surfing Ocean Data in the Cloud: All you need to know

https://podaac.jpl.nasa.gov/cloud-datasets/about 

Surfing Ocean Data in the Cloud: Where do you go to find information?
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https://podaac.jpl.nasa.gov/cloud-datasets/about
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https://podaac.jpl.nasa.gov/cloud-datasets/migration

I am interested in migrating to the cloud. How do I do it? 
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https://podaac.jpl.nasa.gov/forum/cloud
https://podaac.jpl.nasa.gov/cloud-datasets/migration
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Cloud Data:  ABOUT 

Regardless of the access pathway, services and systems like the Earthdata 
Harmony, Earthdata Common Metadata Repository (CMR), and Earthdata 
Search can be powerful resources in supporting data search, discovery, 
transformation and access, for data use from and/or within the cloud.

https://podaac.jpl.nasa.gov/cloud-datasets/about 

What does the new cloud paradigm look like? 
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https://podaac.jpl.nasa.gov/cloud-datasets/about
https://harmony.earthdata.nasa.gov/
https://harmony.earthdata.nasa.gov/
https://cmr.earthdata.nasa.gov/search
https://search.earthdata.nasa.gov/
https://search.earthdata.nasa.gov/
https://podaac.jpl.nasa.gov/cloud-datasets/about
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Cloud Data:  MIGRATION

https://podaac.jpl.nasa.gov/cloud-datasets/migration

What to expect and migration-specific information
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https://podaac.jpl.nasa.gov/cloud-datasets/migration
https://podaac.jpl.nasa.gov/cloud-datasets/migration
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How do you know when a dataset will be migrated to the CLOUD? 

Dataset DOI Landing Page

The Dataset Migration dates by Phases
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How do you see the PO.DAAC cloud collections? 

There are several ways to see the PO.DAAC cloud collections.

For public collections, you can use Earthdata Search and the PO.DAAC Web 

portal filter options.

● On the PO.DAAC Web Portal dataset listing, select the “Earthdata Cloud 

Enabled” filter on the left hand side

● On Earthdata Search, search for ‘POCLOUD’ in search box or select the 

‘Available from AWS Cloud’ feature checkbox on the left hand side

The PO.DAAC Web Portal will label cloud 

hosted datasets as  CLOUD ENABLED  in an 

orange rectangle. This will let you know, at a 

glance, which datasets are cloud-enabled from 

the dataset search and dataset landing pages. 
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https://podaac.jpl.nasa.gov/datasetlist?provider=POCLOUD
https://podaac.jpl.nasa.gov/datasetlist?provider=POCLOUD
https://search.earthdata.nasa.gov/search?ff=Available%20from%20AWS%20Cloud
https://podaac.jpl.nasa.gov/datasetlist
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How do you know if a dataset is in the CLOUD  or not? 

In the current 
Local Archive

In the CLOUD
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CLOUD DATA - RESOURCES

FILTER BY
Data Recipes

GitHUB

TUTORIAL

https://podaac.jpl.nasa.gov/cloud-datasets/resources 
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https://podaac.jpl.nasa.gov/cloud-datasets/resources
https://youtu.be/qftlDcKEVvE
https://podaac.jpl.nasa.gov/cloud-datasets/resources
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CLOUD DATA -  Frequently Asked Questions (FAQ) 

PO.DAAC FORUM

FORUM: PODAAC in the Cloud:  https://podaac.jpl.nasa.gov/forum/cloud 
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Need Help!
Find resources to support you in navigating the Cloud migration: 

➔ https://podaac.jpl.nasa.gov/cloud-datasets/about
➔ https://podaac.jpl.nasa.gov/cloud-datasets/migration#Tutorials 
➔ https://podaac.jpl.nasa.gov/cloud-datasets/faq 
➔ https://podaac.jpl.nasa.gov/cloud-datasets/resources 

Submit your questions: 
➔ FORUM: https://podaac.jpl.nasa.gov/forum/cloud
➔ EMAIL:   podaac@podaac.jpl.nasa.gov

For up to date information and latest announcements Subscribe to the 

➔ PO.DAAC Mailing List: https://podaac.jpl.nasa.gov/MailingList

FORUM: PO.DAAC in the CLOUD

PO.DAAC CLOUD DATA PAGES

PO.DAAC Migration to Earthdata Cloud - Ways to stay Connected
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Thank You!

Follow us on NASA EarthData Social Media  

www.twitter.com/NASAEarthData  

www.facebook.com/NASAEarthData 

www.youtube.com/c/NASAEarthdata 
 Use  #PODAAC
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