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ABSTRACT 

Transdisciplinary data synthesis, facilitated through 

increased interoperability of heterogeneous, 

multidisciplinary, and multiscale datasets, is essential to 

solving grand challenge environmental science problems 

like climate change and prediction of natural hazards and 

extreme events. The vision of Unidata 

(https://unidata.ucar.edu), a data facility funded by the U. S. 

National Science Foundation, is to serve as a catalyst to 

accelerate geoscientists’ ability to characterize, understand, 

and predict the complex Earth System by enabling data-

centric scientific workflows. 

 

There is broad consensus that as data volumes grow rapidly, 

it is particularly important to reduce data movement and 

bring processing and computations to the data. Data 

providers also need to give scientists an ecosystem that 

includes data, tools, and workflows. Instead of moving data 

to processing systems near users, one will need to bring 

analysis and visualization to data – so called data proximate 

workbench capabilities. 

 

In executing its current plan, Unidata is developing data-

driven scientific workflows using cloud computing 

technologies [1] for accessing, analyzing, and visualizing 

geoscience data. The Unidata Science Gateway [2] 

(http://science-gateway.unidata.ucar.edu) has implemented 

Unidata-related technologies hosted on Jetstream 

(https://jetstream-cloud.org), a cloud facility funded by the 

U. S. National Science Foundation. Through the Science 

Gateway, researchers can make use of well-integrated 

resources either directly in their browser or using one of the 

client applications. 

  

Currently, the Unidata Gateway provides the following 

functionalities:  

1. Access to large volumes of meteorological data, via 

OPeNDAP, ADDE, WCS, WMS, netCDF APIs and 

protocols, including access to subsets of data 

2. Data transformation and format conversion 

3. Extensive data analysis capabilities 

4. Visualization of data provided by the gateway 

5. Access to a collection of Jupyter Notebooks for data 

analysis 

6. Publishing of products and results 

7. Access to Advanced Weather Information Processing 

System EDEX data server from CAVE client 

application 

 

Real-time data from over 30 meteorological data streams, in 

excess of 1 TB/day, flow into the Gateway data servers via 

the Local Data Manager software, a TCP/IP-based data 

transfer technology. Those data include radar, satellite, 

surface, upper-air, ship, aircraft and other observations as 

well as forecast model output from operational weather 

prediction centers. Our hope is that by combining the 

resources available in this gateway – and coupling them 

with XSEDE (https://www.xsede.org) HPC resources – 

community members can create end-to-end workflows in 

the Jetstream Cloud. 

 

We will showcase techniques that combine robust access to 

well-documented datasets with easy-to-use tools, using 

workflow technologies such as JupyterHub. We will also 

demonstrate how Unidata is fostering adoption of 

technologies like Jupyter notebooks and other 

computational and analytic methods enabled through 

“Software as a Service” techniques. 

 

In this talk, we report on our ongoing efforts, experiences, 

lessons learned, and offer a vision for future scientific 

workflows using data-proximate tools and services to 

advance research and education in the geosciences. Our 

hope is that these efforts will result in a significant reduction 

of “time-to-science" through wider adoption of workflows 

that promote transparency, interoperability, reusability, and 

long-term stability of scientific knowledge. 
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