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Existing Tools and Services
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● Tools/Services (https://podaac.jpl.nasa.gov/dataaccess)

● In progress: Evaluating ERDDAP and improving SOTO v5 analytics

https://podaac.jpl.nasa.gov/dataaccess


Data Recipes on PO.DAAC forum

● Data Recipes - https://podaac.jpl.nasa.gov/recipes 
○ Reading/Translation (5),
○ Access/Services (30)
○ Visualization (13)
○ Numerical Analysis (8)
○ Tutorials (3)
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https://podaac.jpl.nasa.gov/recipes


Ocean Phenology toolkit
• Python based recipe for SST/Ocean Color phenology 

(change) detection and characterization
• https://github.jpl.nasa.gov/ybj/PhenologyPy/tree/master

• In principle can be extended to any long time series 
gridded satellite measurement with proper 
configuration (e.g., ocean wind, precipitation, sea level 
etc.)

• Inputs:
• SST/OC L4/L3 time series
• Configuration parameters: 

time/space/climatology/phenology thresholds
• Output Phenology indices (for SST):

• Summer/Winter Start/End Date and Duration
• Spring Transition Start Date
• Start/End Data trends
• Seasonal/Annual trends
• Warmest/Coolest day of year
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Monthly rates of SST trend in 

the NE Atlantic region using the 

entire  NCEI dataset (30 year 

times series)

NetCDF container outputs

https://github.jpl.nasa.gov/ybj/PhenologyPy/tree/master


Phenology trends and longterm change
Trends in the Start Day of the summer 

season in the New England coastal 

region based on the CMC0.2deg 

dataset (from 1992-2016).  In this 

coastal region there is an overall trend 

to the summer season starting earlier 

and earlier. This combined with 

summer duration output can be used 

to assess the impact of regional 

warming and change.
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SST Analysis using NCO + python
• NCO toolkit: netCDF Command Operators
• PO.DAAC forum post: 

https://podaac.jpl.nasa.gov/forum/viewtopic.php?f=87&t=700
• Reproducing figures from 4th National Climate Assessment Report using the 

NOAA ERSST v5 dataset
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https://podaac.jpl.nasa.gov/forum/viewtopic.php?f=87&t=700


Outputs: SST trends and differences

© 2020 California Institute of Technology. Government sponsorship acknowledged.

● Global  difference in SST between the average of a recent 1986 to 2015 period 
vs. the average of an earlier 1901 to 1960 period.  Reproduces ocean signal 
figure from Assessment Report

● Longterm SST trend 1901-2015



podaacpy - interacting with PO.DAAC services

• A python module for interacting with PO.DAAC web services for 
search and discovery, and extraction (and more)

• What are its capabilities ?
• Dataset Metadata - retrieves the metadata of a dataset
• Granule Metadata - retrieves the metadata of a granule
• Search Dataset - searches PO.DAAC's dataset catalog, over Level 2, Level 3, and Level 4 datasets
• Search Granule - does granule searching on PO.DAAC level 2 swath datasets (individual orbits of a satellite), and level 3 & 4 gridded datasets (time 

averaged to span the globe)
• Image Granule - renders granules in the PO.DAAC's catalog to images such as jpeg and/or png
• Extract Granule - subsets a granule in PO.DAAC catalog and produces either netcdf3 or hdf4 files
• Metadata Compliance Checker: an online tool and web

service designed to check and validate the contents of netCDF and HDF granules for the
Climate and Forecast (CF) and Attribute Convention for Dataset Discovery (ACDD) metadata conventions.

• Level 2 Subsetting: allows users to subset and download popular PO.DAAC level 2 (swath) datasets.

• NASA OceanColor Web:
• File Search - locate publically available files within the NASA Ocean Data Processing System (ODPS)
• Bulk data downloads via HTTP - mimic FTP bulk data downloads using the HTTP-based data distribution server.
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https://podaac.jpl.nasa.gov/ws/search/dataset/index.html
https://podaac.jpl.nasa.gov/ws/metadata/granule/index.html
https://podaac.jpl.nasa.gov/ws/search/dataset/index.html
https://podaac.jpl.nasa.gov/ws/search/granule/index.html
https://podaac.jpl.nasa.gov/ws/image/granule/index.html
https://podaac.jpl.nasa.gov/ws/extract/granule/index.html
https://podaac-uat.jpl.nasa.gov/mcc
https://podaac-tools.jpl.nasa.gov/hitide/
https://oceancolor.gsfc.nasa.gov/
https://oceandata.sci.gsfc.nasa.gov/api/file_search
https://oceancolor.gsfc.nasa.gov/forum/oceancolor/topic_show.pl?pid=12520
https://oceandata.sci.gsfc.nasa.gov/


podaacpy in Jupyter 
• Run podaacpy as a Jupyter 

notebook recipe
• https://github.com/nasa/podaacpy/tree/master/examples

• ASCAT L2 example
• But easy to extend to GHRSST 

datasets and their variables
• Demonstrates the chaining 

capability.  
• Output of one service the input to 

another
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https://github.com/nasa/podaacpy/tree/master/examples


PO.DAAC Recipes on GitHub 
● https://github.com/nasa/podaac_tools_and_services
● Focuses on public-facing tools and services
● All software/code is licensed as open source under the Apache 2.0 license.
● Home for podaacpy but many other recipes need to be migrated
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https://github.com/nasa/podaac_tools_and_services


Cloud based AWS MUR Zarr
• Created by Chelle Gentemann et al.
• Part of the Amazon Web Service (AWS) Open Data Registry on their 

cloud platform
• https://registry.opendata.aws/mur/

• GitHub: https://github.com/pangeo-gallery/osm2020tutorial
• Provides a complete ecosystem based on Pangeo, Xarry, Dask, 

Jupyter and Binder to manipulate the MUR Zarr dataset on a few 
or  >100 CPUs

• Compute credits provided by Amazon
• Supported by the NASA IMPACT program
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https://registry.opendata.aws/mur/
https://github.com/pangeo-gallery/osm2020tutorial


AWS MUR Zarr analysis
• Existing Jupyter notebook

• https://github.com/pangeo-gallery/osm2020tutorial

• Demonstrate SST time 
series, climatology and 
SST anomaly analyses and 
more on the complete 
MUR dataset in minutes vs 
hours 

© 2020 California Institute of Technology. Government sponsorship acknowledged.

https://github.com/pangeo-gallery/osm2020tutorial


Emerging PO.DAAC capabilities
• PO.DAAC is creating a “test bed” repository for select oceanographic datasets 

in the AWS cloud (S3 buckets)
• Datasets and parameters include:

• GHRSST MODIS Terra L2P, ECCO model SST
• Jason-1 and MEaSUREs SSH and SSHA 
• SMAP SSS

• Developing Jupyter/Binder based tutorials to operate on these datasets
• Availability Summer 2020
• See online webinar 

https://earthdata.nasa.gov/learn/user-resources/webinars-and-tutorials/webinar-podaac-18-mar-2020

• Future PO.DAAC missions and datasets will be 100 % cloud-based
• ECCO II (late 2020)
• Sentinel-6 (early 2021)
• SWOT mission (late 2021) 

• PO.DAAC has developed a complete end-to-end dataset 
search/discovery/transform/subset/access service capability for the SWOT mission that 
will be extended to other PO.DAAC datasets
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https://earthdata.nasa.gov/learn/user-resources/webinars-and-tutorials/webinar-podaac-18-mar-2020


Thanks !
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Summary
● PO.DAAC has developed many data and services recipes as stand 

alone programs in familiar languages like python and NCO. Often 
GHRSST datasets are used in these recipes.

● Recipes are being migrated to the open source 
GitHub/Jupyter/Binder  ecosystems including using cloud data 
storage

○ cloud optimization results in vastly improving  the compute 
scale necessary for science and analysis 

● PO.DAAC is evolving to a location agnostic data services model 
where consumers will interact/transform/extract data in cloud 
storage

○ Many tools and services have been developed or are in 
construction to do this

○ More datasets available in the cloud soon


