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EarthMap: Situational Awareness Driven by 
Sensors + Models 

Image Credit: WMO



EarthMap: Situational Awareness Delivered 
Through Smart Devices

Image Credit: 
Networkworld.com

StormSense: Automated 
Flood Alerts Using 
Integrated Real-Time IoT 
Sensors (Loftis, VIMS)





Traditional Model Data Analysis

© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Model Data Analysis of the Future 
(available now!)



Pangeo is a Community



Pangeo Cloud/HPC Architecture
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The Broad Python Scientific Ecosystem



USGS Coupled Ocean Atmosphere Wave and 
Sediment Transport modeling system 

Wind and Waves

Water Levels & Currents

Sea Bed Stress

Sea Bed Erosion

600+ users, COAWST development led by John Warner, USGS

~200TB of coastal ocean 
model output data in 4D 
(T, Z, Y, X) NetCDF files



Data is stored in CF-Compliant 
NetCDF Files



Zarr Format
{
    "metadata": {
        ".zattrs": {
            "Conventions": "UGRID-0.9.0",
        },
        "zeta/.zarray": {
            "chunks": [
                10,
                141973
            ],
            "compressor": {
                "blocksize": 0,
                "clevel": 5,
                "cname": "zlib",
                "id": "blosc",
                "shuffle": 0
            },
            "dtype": "<f8",
            "fill_value": "NaN",
            "filters": null,
            "order": "C",
            "shape": [
                720,
                9228245
            ],
            "zarr_format": 2
        }
    },
    "zarr_consolidated_format": 1
}



https://gist.github.com/rsignell-usgs/8628257cee49b9a999d333df2f7593b0


COAWST Forecast Analysis Archive Demo 

Static Notebook on Gist
Live Demo on Pangeo 
(requires login)

https://nbviewer.jupyter.org/gist/rsignell-usgs/54a25f4901052b7a081d65840b093d5e
https://nbviewer.jupyter.org/gist/rsignell-usgs/2a0dbc5aa2207db1e55e3acccc43aa89
https://staging.aws-uswest2.pangeo.io/user/rsignell-usgs/tree/notebooks/COAWST
https://staging.aws-uswest2.pangeo.io/user/rsignell-usgs/tree/notebooks/COAWST


Simple hvplot demo

Static Notebook on Gist
Live Demo on Pangeo

https://nbviewer.jupyter.org/gist/rsignell-usgs/b6a6c79d5db8a5acafb991e0d304df03
https://staging.aws-uswest2.pangeo.io/user/rsignell-usgs/tree/notebooks/HRRR


Embarrassingly parallel jobs with Pangeo

Static Notebook on Gist

1441 time steps
 324 x 1542 grid

= 493776 jobs

 

https://nbviewer.jupyter.org/gist/rsignell-usgs/508e3763538877a3189e07ff2932a6b8


Pangeo on AWS
• Kubernetes cluster deployed with Amazon Elastic Container 

Service for Kubernetes (Amazon EKS)
• Three classes of k8s node pools

• Core pool: JupyterHub, web proxy (small)
• Jupyter pool: autoscaling pool for single-user sessions
• Dask pool: autoscaling pool for Dask workers on premptible (e.g., spot) instances

• Pangeo installed with Helm chart
• Custom environments built with repo2docker at 

https://github.com/pangeo-data/pangeo-stacks
• Deployed using 

https://github.com/pangeo-data/pangeo-cloud-federation 
• Full deploy instructions at pangeo.io

https://github.com/pangeo-data/pangeo-stacks
https://github.com/pangeo-data/pangeo-cloud-federation


Addressing Challenges

• Cloud costs:  Will cost more in short run.   Institutional support: Prior 
to EarthMap, HPC at USGS funded 100%, Cloud funded 0%.   Now 
pilots can figure out what the real cloud costs are.   Storage costs. 
Disruptors like Wasabi.com?

• Cloud skills: webinars, documentation, notebook examples, 
workshops, hackathons, road shows, communities like Pangeo and 
ESIP

• Cloud-optimized data: Zarr language support, NetCDF4/HDF5 read 
performance

• Pangeo deployment: Pangeo as a service? saturncloud.io, AWS 
SageMaker?



Scientific Software Environment of the Future

• Learn: pangeo.io
• Follow: medium.com/pangeo
• Discuss: discourse.pangeo.io
• Chat: gitter.im/pangeo-data

Join the ESIP Cloud Computing Cluster, Chaired by 
Patrick Quinn, Element84

http://wiki.esipfed.org/index.php/Cloud_Computing

