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

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

e 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
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Non-USGS streamflow monitoring in the PNW
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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 10-30+ (100%)
Water management
Statutory requirements
11-40 11 (222) Long-term monitoring <1 (0%)
Habitat/ecological 1-5 (29%)
Water management 6-10 (38%)
10-30 (19%)
>30 (14%)
<11 29 (157) Long-term monitoring <1 (11%)
Habitat/ecological 1-5 (43%)

Water management

6-10 (17%)
11-30 (0%)
>30 (14%)




PNW Streamflow Data Survey Results

reamflow D Review
« 56 complete responses Streamflow Data Revie

® No Review

 Streamflow data are collected primarily for
organizational needs followed by local
community needs

Review on
download

* National-scale activities ranked lowest for m Peer Review

collection purposes

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

m Audit for long-
term consistency

Kaiser et al., in review



National Context

ANALYSIS — USGS Nationwide

— USGS PNW

— Streamflow Catalog
(non-USGS)
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Streamflow Data Catalog

Site Locations

LEGENDS

Mornitored Years

Unknown

Less than 1

1-25

26-50

51-75

76-100

101-125

126-150

Graater than 150

Organization
Mica Creek Experimental Watershed

Priest River Experimental Forest
B SPF Water Engineering
Boize State University
B Coos Watershed Association
HJ Andraws LTER
Northwest Watershed Research Center
B 'Wwalla Walla Basin Watershed Council
B Ecosystem Sciences
B PacifiCorp
Pierce County, WA
City of Salem
B Oregon Watershed Enhancement Board
B daho Power
Washington Department of Fish and Wildlife
‘Oregon Department of Fish and Wildlife
Bl Washington Department of Ecology
B Cregon Water Resources Department
Idaho Department of Water Resources
B Irigation District
Idaho Department of Environmental Quality
H USFS
B Unitad States Geological Survey

© 2023 Mapbox ® OpenStreethap

FILTERS

Organization
Multiple values

State
All

County
All

HucB Name
All

Stage/Discharge
All

Frequency
All

Status
All




Data Exploration

Additional Site Information

State Organization Organiation Dataset Org. Site Name Site No. Huc Name HucB No. o
Oregon Oregon Water Resources Depariment OWRD COUSE CR NR MILTOMN-FREEWATER, OR 14011800 Walla Walla 17070102
DRY CR AB LITTLE DRY CR NR WESTON. OR 4016300 Walla Walla 17070102
EASTSIDE D AT MILTON-FREEWATER. OR 14012398 Walla Walla 17070102
HUDSON BAY-TUMALUM CN NR FREEWATER, OR 14012400 Walla Walla 17070102
LEEHMANN-BISHOP D NR LAKEVIEW, OR 11341160 Walla \Walla 17070102
LITTLE WALLA WALLA R NR MILTON, OR 14012100 Walla Walla 17070102
MILTON-FREEWATER HUDSON BAY D NR FREEWATER, OR 14012300 Walla Walla 17070102
PINE CR NR WESTON, OR 14016200 Walla Walia 17070102
PLEASANT VIEW CN NR FREEWATER, OR 14012200 Walla Walla 17070102
SWARTZ CR NR UMAPINE. OR 14016350 Walla Walla 17070102
N FK WALLA WALLA R NR MILTON FREEWATER, OR 14010800 Waila Walla 17070102
S FK WALLA WALLA R NR MILTON, OR 14010000 Walla Walla 17070102
WALLA WALLA RIVER AT MILTON-FREEWATER, OR 14012000 Walla Walla 17070102
Oregon Watershed Enhancement Board WWBWC ‘Walla Walla River, Morth Fork near mouth [River Mile 0.4) 0021 Walla Walla 17070102
Walla Walla Basin Watershed Counci Course Creek at River Mile 1.1 5-142 Walla Walta 17070102
Stream Type Purpose Interval Unit Frequency
1 2 5 0 20 sminctes || Ak N + 1 5 0 @ count
count anually count
1 2 5 10 20
count

Instructions for Use

This dashboard interacts with the Map and the Monitoring Time Frames dashboards. You can make a selection directly from the table. Use Cirl+select to select more than one. To reset them, click on the selection [again] o deselect.




Data Exploration

Monitoring Time Frames

State Organization Org. Site Name Avallability
mE LT

Oregon Oregon Water Resources COUSE CR NR MILTON-FREEWATER, OR
Dejiacimant DRY CR ABLITTLE DRY CR NR WESTON, OR
EASTSIDE D AT MILTON-FREEWATER. OR
HUDSON BAY-TUMALUM CN NR FREEWATER. OR
LEEHMANN-BISHOP D NR LAKEVIEW, OR.
LITTLE WALLA WALLA R NR MILTON, OR
MILTON-FREEWATER HUDSON BAY D NR FREEWATER, OR
PINE CR NR WESTON, OR
PLEASANT VIEW CN NR FREEWATER, OR
SWARTZ CR NR UMAPINE, OR
N FK WALLA WALLA R NR MILTON FREEWATER, OR
5 FK WALLA WALLA R NR MILTON, OR
WALLA WALLA RIVER AT MILTON-FREEWATER, OR
Oregon Watershed Enhancem.. Walla Walla River, North Fork near mouth (River Mile 0.4)
Walla Wailla Basin Watershed Course Creek at River Mile 1.1
oz HBDIC Canal at Schubert Road
Pine Craek at Schubert Road
South Fork Walla Walla Rivar at Walla Walla River Load Bridge
‘Walla Walla R. below Tum-A-Lum Bridge

Washinglon Walla Walla Basin Watershed  Mud Creek at Stataline Road
Council

W Public

Availability
Al

Maonitoring Years
2to 166
and Null values

N.F. Touchet R. abv Dayton

Touchet R. @ Bolles

‘Walla Walla R. @ Beet Rd.

‘Walla Walla R. @ E. Detour Rd.

Washingion Departmeant of Copped Creek near Coppel

Ecalogy Coppel Craek near mouth

Dry Croek at Highway 125

Dry Creek near mouth

East Prong Little Walla Walta River at Statefine
Mill Creak at Swegle Road

North Fork Touchet River above Daylon

North Fork Touchet River above Jim Creek
Robinson Fork above Wolf Fork Touchet River
South Fork Touchet River above Dayton
Touchet River at Bolles

Touchet River at County Line |

1817 1837 1957 1977 1997 2017
Period of Record

Instructions for Use
This dashboard interacts with the Map and the Additional Information dashboards. You can make a selection directly from the table or from the filters above. To reset them, click on the selection [again] to deselect and/or select the 'Show All Values® option on the filter.




Challenges |dentified

* VVolatile 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

o
- Internet
22 of Water
science for a changing world m COALITION



PNW Streamflow Data SWOT Analysis

Weaknesses

Internal

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



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

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




-ill out this form if you
nave Streamflow Datal

E god 3§ Streamflow Data Catalog:
§“ tableau.usgs.gov/views/Streamflow Catalog/Introduction

y@kendraekaiser Kaiser et al., (2023) Integration of distributed streamflow measurement metada
kendrakaiser@boisestate.edu for improved water resource decision-making. Water


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