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Water year 2024 snapshot

• White River runoff was about average, 
following average precipitation

• drought persists and soils are dry
• algae

• no algae bloom
• increased sediment from Avery and ponds 

may dump extra nutrients into the river
• climate outlook remains grim



Outline of this presentation:

• Main factors influencing White River discharge
• Overview of regional water year 2024
• Trends on the White River
• Climate projections





Regional water year summary (CIRES / NOAA)

• Average daily temperatures were much above the historical 
average for the region. 

• Precipitation in 2024 was near normal, with snowpack near 
average.

• Regional runoff efficiency was relatively high.
• The 2024 water year began with only 9% of the region in 

drought, largely due to the above average 2023 water year. By 
the end of water year 2024, 36% of the region was in drought.

• By the end of the 2024 water year, surface soil moisture across 
most of the region was very low with most locations in the 5th 
percentile of all years of observation.

• Regional reservoir storage declined slightly from the beginning 
of the 2024 water year, but reservoirs remain near median 
capacity.



Temperatures ran above average over the entire region.  



Regional 2024 water year precipitation was near normal.



2024 snowpack was near average. 



Runoff near normal here. April – July mean stream flow vs. 1991 – 2020 mean.



Reservoir storage at the end of the water year.  



The monsoon pattern was typical of El Nino.  



Despite normal snowpack, water year 2024 ended dry.  



Soil moisture at the end of the water year. 



Trends on the upper White River



Mean daily temperatures on the Flat Tops have increased 
significantly, especially mid-winter and late summer. 



January and August 
temperatures have 
increased by about 
3.5 C (6.5 F) on the 
Flat Tops over the 
past 35 years.

Data from Burro Mtn. Snotel.



Precipitation on the Flat Tops , mostly available in snow 
pack, is decreasing.  There is less water for runoff into the 
headwaters of the White River.



Variability in snowpack:  Figure shows snow water 
equivalent at Burro Mtn. Snotel water years 2021-24.    



Flow in water years 2020-24 (black line) vs. historical record.  Note log scale.  

Daily flows reflect snowpack.



Total yearly runoff in the White River is decreasing, down by 
about 70,000 acre feet on average over the period of 
record.  That represents about a 14%  loss in water volume.

This and following flow data from USGS gauge station 09304500, Near Meeker



Peak flow is decreasing, now roughly 500 cfs lower on average than it was in 
1910.  Lower peak flow is less effective at scouring algae off the stream bed, 
so algae remains on the substrate from one year to the next.  Decreased flow 
has other effects on the river ecosystem as well, including changes in 
sediment transport and fish habitat. 



Spring runoff today occurs earlier than it did in the past.  
Earlier peak flow results in longer period of low flow in the 
summer and, potentially, higher water temperatures.  Both 
effects may contribute to algae bloom and to fish stress.



Daily mean flow is decreasing in all months except April (reflecting shift 
of Spring runoff earlier into April).  Decrease in September mean flow is 
particularly striking.  



The climate future
• 2024 was the warmest year on record, warmer 

than any period in human history.
• Global climate is changing more rapidly, and in 

more ways, than climate models predicted.
• It is highly likely that we will see greater 

variability in temperature and precipitation at 
regional scales and more extreme weather 
events. 

• We are very likely approaching several tipping 
points, any one of which could change the 
global climate even more dramatically.  

• We are nowhere near any “new normal.” 





Temperature anomalies (C) relative to preindustrial global 
average temperature.  Source:  EU Copernicus Climate Center.  



Bolinger, R.A., J.J. Lukas, R.S. Schumacher, and P.E. Goble, 2024: Climate Change in Colorado, 
3rd edition. Colorado State University, https://doi.org/10.25675/10217/237323

Climate trends in Colorado









Bluff, UT 2022.   Meeker, CO 2060?



What we can do

• Confronting climate change requires 
action at global scale.

• A key contribution in our region would 
be to stop methane leaks in the Uinta 
and Piceance Basins

• Individual efforts to decrease 
greenhouse gas emissions are 
important but nowhere near sufficient.

• Prepare for the worst.



Thank you!
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