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ABSTRACT 
Central to most geospatial research workflows are a series 

of data wrangling steps that need to be completed before the 
necessary data for a particular simulation model is available.  
For instance, a hydrologist developing a new streamflow 
prediction model may need to acquire precipitation data, 
geological data (such as elevation), vegetation and landcover 
data for their region of interest to effectively model the various 
operative parameters. On the other hand, an agricultural 
economist studying the impact of climate change on crop 
production and downstream economic effects will need to 
acquire historical production data, various climate parameters 
(temperature, precipitation), and economic data for agriculture-
related activities. Due to the diverse nature of these datasets 
and their siloed hosting and availability, such data wrangling is 
often an ad-hoc process that combines purpose-built tools that 
prioritize convenience and speed over reproducibility. 
Consequently, researchers end up utilizing a variety of desktop 
tools and ad-hoc scripts, transitioning to a gateway only for 
compute intensive tasks or publication of results. This ad-hoc 
approach not just impacts research reproducibility, but also 
prevents the effective utilization of high-performance 
computing (HPC) resources to scale such research workflows.  

We previously developed GeoEDF [1], an extensible 
geospatial data framework that allows researchers to conceive 
of their workflows as a sequence of abstract data acquisition 
and processing steps that are implemented as community 
contributed, containerized, reusable software building blocks. 
This enables researchers to accomplish the necessary data 
wrangling as part of an end-to-end workflow rather than as 
siloed processes. A complementary Python-based workflow 

engine enables these abstract workflows to be executed entirely 
in a variety of science gateway environments. 

GeoEDF has now been used to develop and execute 
workflows in hydrology, water quality monitoring, and 
agricultural economics. It has also been deployed and 
evaluated in a variety of environments ranging from a well-
established science gateway, MyGeoHub [2], as a self-
contained Docker container that can be run by CI developers, 
and as a Jupyter notebook server container that can be 
integrated into JupyterHub-based gateway deployments. In our 
presentation we would like to demonstrate the generality of the 
GeoEDF workflow syntax and semantics, our continuous 
integration/continuous deployment (CI/CD) community 
contribution process, diverse research workflows from several 
domains, and our various deployment options.  
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