
Yampa River Basin Soil Moisture 
Monitoring Network  

Madison Muxworthy
Yampa Valley Sustainability Council

State of the River – Upper Yampa 
March 23, 2023

Photo Credit: Chris Hylen



F. Martin Ralph, PhD. (PI), Anna Wilson, PhD.,
Ellen Knappe, PhD., Kerstin Paulsson, M.S., 

Ming Pan, PhD., Edwin Sumargo, PhD.

Michelle Stewart, PhD., Tim Sullivan, M.S., 
Madison Muxworthy, Nicole Pepper 

Nathan Stewart, PhD.

Rob Hartman, M.S.

Project Team

Yampa River Basin Soil Moisture Monitoring Network 

Andy Rossi



Steamboat Springs

Craig
MilnerHayden

Yampa
Oak Creek

Flat Tops
Wilderness

Mount Zirkel
Wilderness

Medicine Bow - Routt
National Forest

White River
National Forest

Y a m p a        R i v e r

Dinosaur National Monument

Upper Yampa River Basin

Maybell

Map by: Nicole Pepper (YVSC)

Yampa River Basin Soil Moisture Monitoring Network 



Photo Credit: CPR News

Yampa River Basin Soil Moisture Monitoring Network 



Soil Moisture  
The amount of water in the soil at any given time

It provides insight into:  
● Informing reservoir operations and decision-

making by water users
● Understanding water resources, i.e., potential 

translation from snowpack to streamflow
● Drought
● Impacts of extreme weather events 
● Fire risk
● Plant survival

Yampa River Basin Soil Moisture Monitoring Network 



Project Goal 

Establish new long-term soil moisture measurements to provide 
data and scientific insight on the reduction of runoff by dry soils, 
provide a continuous record of changing landscape conditions with 
a changing climate, and support operational model and forecast 
improvements.
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Location: Upper Yampa Headwaters
40.22171, -106.86308 

Elevation: 9488 ft/ 2982m

Measured Variables: 

2-minute data
● Soil Temp and Moisture at 6 depths: 

○ 2, 4, 6, 8, 20, 40 inches
● Air Temperature
● Relative Humidity
● Solar Radiation
● Precipitation 
● Wind Speed and Direction at 10m
● Air Pressure
● Fuel Temperature and Moisture

15-minute data
● Snow Depth
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● Data is publicly available at: 
○ https://cw3e.ucsd.edu/cw3e-surface-meteorology-observations/
○ https://mesowest.utah.edu/cgi-

bin/droman/meso_base_dyn.cgi?stn=C3SKI&unit=0&time=LOCAL&product=&year1=&month1=&day1=00&hour1=00&hour
s=24&graph=1&past=0&order=1
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2026 View 

• 8 new stations in the basin 

• New instrumentation co-located at existing sites 

• Data dashboard

• 3 Yampa basin research interns  
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Partnerships: Network coordination and summer research internship 
(2020-current)  

Partnering with Aspen Global Change Institute (AGCI) to coordinate and learn from ACGI’s 
Roaring Fork Observation Network (iRON) that has been operating for 10 years. 

Also partnering with AGCI, Center for Western Weather and Water Extremes (CW3E), and 
Colorado Mountain College to co-host two summer research interns annually that work on 
projects related to these networks. 
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Partnerships: Yampa Basin Rendezvous (2018-current)  
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Save the date for 2023 Yampa 
Basin Rendezvous: Snows, 

Flows, and Drought: Managing 
for Western Water Resilience

June 1-2, at Colorado 
Mountain College, Steamboat 

Springs 
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Thank you! 

Madison Muxworthy
Soil Moisture, Water and Snow Program Manager
Yampa Valley Sustainability Council
madison@yvsc.org
(970)871-9299 ext. 107
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