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Global Streamflow Data are Biased

• High order streams
• Highly regulated rivers
• High population density
• Large human imprints
• Disproportionately favors 

mid-latitudes

“Estimated amount of global mean bias change resulting from a gauge 
being installed on each river segment.” (Krabbenhoft et al., 2022)



USGS Streamflow 
Networks

• USGS streamflow gaging location bias 
similar to global bias

• Variable annual number of USGS 
streamflow gaging stations 

• costs, requirements, objectives
• other organizations operating 

streamflow networks



Why Additional Streamflow Measurements?

• Resource managers require observational data 
• Mid order streams and headwater streams  (e.g., culvert sizing, mining 

permits, forest practices, ecosystem protection, etc.)

• Improved calibration and validation of predictive models
• Diverse organizations collecting streamflow provides resilience 

• Volatile funding
• Equipment failure
• Potential cost-effective gains



Additional Streamflow Data Exist

• Working toward making streamflow data “FAIR”
• Findable
• Accessible
• Interoperable
• Reusable

Previous MS student Dina Abdelmoneim 
measuring streamflow in a canal



Objectives

• Catalog non-USGS streamflow monitoring locations in the Pacific 
Northwest (Idaho, Oregon, Washington) 

• Continuous and miscellaneous locations

• Engage with individuals and organizations that collect streamflow 
data to identify challenges to streamflow monitoring and 
implementing FAIR data practices

• Co-develop a data visualization of current and historic non-USGS 
streamflow gaging stations and miscellaneous measurements 



Process Stakeholder Advisory 
Board Input

Data Acquisition & 
Management

Stakeholder feedback 
and reflection





Non-USGS streamflow monitoring in the PNW 

Continuous Gages: 
2,661

Discrete 
Measurements: 

30,557

538: Active
819: Inactive

1,254: Unknown



Duration of record of non- USGS 
continuous gages in the PNW



Survey Results – 29+ Organizations
Network Size  in
# gages

# Networks
(Total gages)

Purpose of Networks
(multiple purposes allowed; Top 
three reasons)

Period of record

>40 9 (1,640) Long-term monitoring
Water management
Statutory requirements

10-30+ (100%)

11-40 11 (222) Long-term monitoring
Habitat/ecological
Water management

<1 (0%)
1-5 (29%)
6-10 (38%)
10-30 (19%)
>30 (14%)

<11 29 (157) Long-term monitoring
Habitat/ecological
Water management

<1 (11%)
1-5 (43%)
6-10 (17%)
11-30 (0%)
>30 (14%)



PNW Streamflow Data Survey Results

• 56 complete responses
• Streamflow data are collected primarily for 

organizational needs followed by local 
community needs

• National-scale activities ranked lowest for 
collection purposes

• Quality Assurance & Quality Control 
(QA/QC) protocols are highly variable 
across organizations

Streamflow Data Review

No Review

Review on
download
Peer Review

Audit for long-
term consistency

Kaiser et al., in review



National Context

Ruhi, et al., 2018



Streamflow Data Catalog



Data Exploration



Data Exploration



Challenges Identified

• Volatile funding sources are particularly challenging for small 
organizations

• Few organizations able to match USGS data quality standards
• The USGS is the leader in monitoring techniques and QA/QC, yet limited 

capacity to implement

• Not all organizations have an accessible streamflow database

Kaiser, K.E. Pacific Northwest Streamflow Data Landscape, 
Report on the 2022 Streamflow Data Roundtables. 



Water Resources Community Solutions

• All organizations have communicated fiscal needs for data management, not just 
physical monitoring  

• Prioritize simplifying and centralizing operating procedures and metadata 
standards

• Create automated & open-source QA/QC workflows
• Internet of Water, Geoconnex: registry system that creates a unique identifier 

that links to a URL where the original data is hosted
• USGS Water Mission Area – Network Linked Data Index: indexes data to the 

National Hydrography Dataset 



Kaiser, K.E. Pacific Northwest Streamflow Data Landscape, Report on the 2022 Streamflow Data Roundtables. 

PNW Streamflow Data SWOT Analysis



USGS Leadership  Opportunities

• Advancement of tiered gaging concept
• USGS provides the science and descriptions behind methods
• Advancing FAIR practices for the benefit of all organizations



Take-homes

• There is a ton of data out there
• Integrating data is a BIG task

• We need to know where the data are 
located

• Metadata needs to be complete
• Resources need to be allocated 

• Efforts like this increase the 
visibility & utility of ongoing 
streamflow data collection



Fill out this form if you 
have Streamflow Data!

tableau.usgs.gov/views/Streamflow_Catalog/Introduction

Streamflow Data Catalog:

Kaiser et al., (2023) Integration of distributed streamflow measurement metadat  
for improved water resource decision-making. Water 

@kendraekaiser
kendrakaiser@boisestate.edu

https://tableau.usgs.gov/views/Streamflow_Catalog/Introduction
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