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Open Watersheds by Design

Watersheds
Integration of physical, chemical, and 
biological processes that impact society and 
the Earth system.

Open
ICON: Integrated, Coordinated, Open, 
Networked

FAIR: Findable, Accessible, Interoperable, 
Reusable 

Design
Development based on open principles 
using iterative design-test-build-learn 
focused on community needs.



INNOVATION
Coordinated open science by design
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Creating Open Watersheds by Design

Watershed Scale Multi-ScaleReaction Scale



Challenge
Integrate data from multiple users to 
generate standardized information to 
feed interoperable models.

Solution
New system for reaction scale 
integration using data and models from 
DOE capabilities.

Outcome
Identify biological and biogeochemical 
principles that transfer across 
watersheds to enable prediction.

Reaction-Scale Prototype



IDEAS
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Challenge
Watershed research is fragmented, 
leading to understanding that is less 
than the sum of its parts.

Solution
Combine remotely sensed data with 
interoperable process research and 
models.

Outcome
Integrative process knowledge in a 
watershed context to improve 
predictions.

Watershed-Scale Prototype



ICON-FAIR field campaigns 

across the watershed Couple interoperable data and models to improve

predictions of water resources and system fluxes

Yang et al. Sci. Reports 2017



Challenge
Couple energy, water, and land use 
across scales to understand and predict 
system responses to disturbance.

Solution
Use interoperable data and models 
across scales to understand resilience.

Outcome
Predict the resilience of different energy 
sustainability strategies.

Multi-Scale Prototype

CONUS

Watershed

Reaction

Reaction

Watershed

CONUS



Multi-Scale Integration Through Strategic 
Partnerships

DOE hydrobiogeochemistry USGS monitoring NSF infrastructure

• Improved predictions of watershed response to disturbance.

• Inform decisions to enhance resilience of energy sustainability solutions. 



Continuing the Vision

Workshop Report
Targeting early June

2019 ESS PI Meeting
Plenary presentation, town hall, 
breakouts

Broader Community
Open webinars (ongoing), AGU session 
and town hall (2019), AAAS session 
(2020), capability integration (ongoing)
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Leveraging Distributed Research Networks 

to Understand Watershed Systems

• Dates: January 28-30, 2019
• Location: Bethesda North Marriott Hotel, Rockville, MD
• Leadership: David Lesmes (SBR PM, now at USGS), Paul Bayer (SBR 

PM), Jessica Moerman (AAAS Fellow), Sujata Emani (AAAS Fellow), James 
Stegen (co-chair, PNNL), Kelly Wrighton (co-chair, CSU), Eoin Brodie (co-
chair, LBNL), Marty Briggs (leadership team, USGS), Charu Varadharajan
(LBNL), Jesus Gomez-Velez (Vanderbilt)

• Attendees: 48 invitees across national labs (PNNL, LBNL, ORNL, ANL, 
SLAC,SRNL, LANL, BNL), numerous academic institutions, and federal 
agencies beyond DOE (USGS, USDA, NSF, EPA, NASA), and private 
companies funded through DOE-SBIR. Some invitees associated with 
federal agencies were not able to attend due to the government shutdown.
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