
 Empowering Transformational Science

https://twitter.com/chellegentemann?lang=en
https://github.com/rabernat
https://twitter.com/_aimeeb


What Drives Progress in Earth System Science?



What impacts the velocity of progress? 
Data, Software, & Compute

80%
Data Preparation 

(download, clean, & organize files)

10%
Batch 

Processing

10%
Think about 

science



Traditional methods of data access 
cannot leverage large volumes of data



Data, Software, Compute

https://console.cloud.google.com/marketplace/details/noaa-public/cmip6
https://registry.opendata.aws/mur/
https://azure.microsoft.com/en-us/services/open-datasets/catalog/goes-16/


Analytics Optimized Data Store  (AODS)



NetCDF Zarr
What does a data store look like?



How to access data?

https://nbviewer.jupyter.org/github/cgentemann/Biophysical/blob/master/Test_CCMP_zarr_simple_version.ipynb
https://drive.google.com/open?id=1KBTFh1OCfT5w8gurVtp4ocBWfxTmEbpp


Data, Software, Compute

Inspiration: Stephan Hoyer, Jake Vanderplas (SciPy 2015)

SciPy



Intake

@JuliusBusecke

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

https://pypi.org/project/intake/
https://github.com/jbusecke/cmip6_preprocessing
https://twitter.com/JuliusBusecke
https://twitter.com/JuliusBusecke/status/1247572357495078916
https://github.com/pangeo-gallery/osm2020tutorial


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

Xarray @xarray_dev

https://github.com/pangeo-gallery/osm2020tutorial
http://xarray.pydata.org/en/stable/
https://numfocus.org/
https://twitter.com/xarray_dev
https://pangeo.io/


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

Dask @dask_dev

https://github.com/pangeo-gallery/osm2020tutorial
https://dask.org/
https://medium.com/pangeo/pangeo-with-dask-gateway-4b638825f105
https://medium.com/pangeo/pangeo-with-dask-gateway-4b638825f105
https://numfocus.org/
https://twitter.com/dask_dev/status/1256249230542372864
https://pangeo.io/


Data, Software, Compute

https://www.youtube.com/watch?v=7Nn7NZI_LN4


Agency driven solutions

https://earthdata.nasa.gov/esds/maap
https://www.sentinel-hub.com/
http://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html


Grass-Roots Solutions

https://twitter.com/edougherty_/status/1184176853239484416


Pangeo Architecture

http://pangeo.io
https://jupyter.org/
http://xarray.pydata.org/en/stable/
https://dask.org/
https://pangeo.io/
https://twitter.com/pangeo_data?lang=en


How can data providers reduce barriers?

https://geoawesomeness.com/descartes-labs-raises-30-million-create-data-refinery-physical-world/
http://gallery.pangeo.io/
https://github.com/jbusecke/cmip6_preprocessing
https://twitter.com/JuliusBusecke
https://stackoverflow.com/questions/1024427/how-to-get-the-current-observation-data-from-the-ndfd-noaa-nws-rest-service


How does minimizing barriers to data 
change science?

Levels the playing 
field for all who 

want to contribute

https://twitter.com/ChelleGentemann/status/1234226434970832896


Impacts: Reduce Time to Science
80%
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Impacts: Reproducibility

# step 1: open data (stored on local hard drive)
>>> data = open_data(“/path/to/private/files”)
Error: files not found

# step 1: open data (globally accessible)
>>> data = open_data(“http://catalog.pangeo.io/path/to/dataset”)
# step 2: process data
>>> process(data)



Thank you!
Open source science

What impacts the velocity of progress? 
Data, Software, & Compute

https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/https://numfocus.org/
https://pangeo.io/
https://discourse.pangeo.io/
https://discourse.pangeo.io/
https://www.youtube.com/watch?v=7Nn7NZI_LN4
https://twitter.com/ChelleGentemann/status/1234226434970832896

