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Watershed Function SFA Project



Watershed Function Scientific Focus Area

U.S. Department of Energy research project that seeks to 
determine how mountainous watersheds retain and release 
water, carbon, nutrients, and metals

Community Field Observatory in East River, Colorado

Over 30 collaborating institutions

Diverse data types collected by WFSFA
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Kakalia et al. 2021 | Hubbard et al. 2018
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Data Management Workflow
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Field-Data Workflow Diagram

1. LOCATIONS

Locations 
Registered

4. ESS-DIVE 
REPOSITORY

Data Public 
on 

ESS-DIVE

3. SFA DATA PORTAL

Data on 
SFA Data 

Portal

2B. SENSORS

Sensors 
Registered

2A. SAMPLES

 

Samples 
Registered

2A. SAMPLES 2B. SENSORS 3. SFA DATA PORTAL 4. ESS-DIVE 
REPOSITORY



66

1. Uniquely Registered Locations
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● Manage sampling activity and data generation by 
registering unique locations with Location_IDs

● Location_IDs = unique, persistent site 
identifiers with consistent formatting (AA-XXXY)

● Registered with detailed metadata

● Location_IDs used to track sampling events and 
data

Figure from Kakalia et al. 2021



2A. Globally-Unique Sample Identifiers

Figure from Damerow et al. 2021
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● Registered IGSNs through SESAR

● Globally unique identifier paired with a 
sample 

● IGSNs allow the team to track samples from 
collection to transport to analysis
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2B. Registered Sensors
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● Many sensors can be deployed at a single location 
and collect different data

● WFSFA Sensor Listing catalogs sensors in the East 
River, important metadata, and parent Location_IDs 

● Lays the foundation for future capabilities such as 
advanced telemetry through 5G and edge computing

https://wfsfa-data.lbl.gov/watershed/sites/ER-KLP1
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3. Internal Sharing of Datasets
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● WFSFA Internal Data Portal for field 
observations, data products, model output, 
and publication datasets

● Internal sharing enables transparency and 
increases use of data

● Datasets internally reviewed by WFSFA 
Data Team
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4. Public Sharing of Datasets
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● WFSFA Project uses ESS-DIVE (U.S. DOE Earth 
and environmental science data repository) for 
publication of datasets

● Public sharing of project datasets furthers 
transparency and public use of data

● ESS-DIVE reviews datasets for metadata and 
dataset requirements
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Geochemical Data Standardization
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● Water-Soil-Sediment Chemistry community data 
standard developed by U.S. Department of Energy’s 
ESS-DIVE data repository 
(https://github.com/ess-dive-community/essdive-water-
soil-sed-chem)

● Standardization enables use beyond initial intent
● Standardized geochemical data enables modeling 

and analysis of data

Standardization vital to FAIRness of Project Data

Crystal-Ornelas et al. In Review



Formatted Data Files increase FAIRness
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Detailed Methods File increase understandability
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File-level Metadata and Data Dictionary Files
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Lessons Learned from Data Standardization
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● Conversion and use becomes easier
● In our experience, ~ 1 hour to convert an existing 

dataset

● Reuse templates when data and methods are 
unchanged, then populate with variable specific 
information

Image from WSFA Field Information Portal: 
https://wfsfa-data.lbl.gov/watershed/sites/ER-BRD1
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WFSFA Project Resources
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Project Website: https://watershed.lbl.gov/  

Watershed Function SFA Field Information Portal: https://wfsfa-data.lbl.gov/watershed/   

East River Data Portal: https://data.ess-dive.lbl.gov/portals/east-river-watershed   

Kakalia et al. on WFSFA Datasets: https://onlinelibrary.wiley.com/doi/10.1002/hyp.14243 

Hubbard et al. on WFSFA Project: https://acsess.onlinelibrary.wiley.com/doi/full/10.2136/vzj2018.03.0061 

Story Map on WFSFA Project: https://eesa.lbl.gov/a-watershed-moment/ 

https://watershed.lbl.gov/
https://wfsfa-data.lbl.gov/watershed/
https://data.ess-dive.lbl.gov/portals/east-river-watershed
https://onlinelibrary.wiley.com/doi/10.1002/hyp.14243
https://acsess.onlinelibrary.wiley.com/doi/full/10.2136/vzj2018.03.0061
https://eesa.lbl.gov/a-watershed-moment/
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WFSFA Project Resources

19

WFSFA Field Data 
Workflow: on 
https://watershed.lbl.gov/ 

https://watershed.lbl.gov/

