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Water year 2023 snapshot 
 

• runoff above normal after big snowpack 
• the water year ended dry 
• algae 

• USGS report identified low flow, high 
temperature, and nutrients as primary 
drivers  

• algae bloomed briefly in July, then 
disappeared 
• ? related to Bailey Lake discharge 

• climate outlook remains grim 



Outline: 

 

• Main factors influencing White River discharge 
• temperature 
• precipitation 

• snowpack 
• monsoon 

• soil conditions 
• evapotranspiration 

• Overview of water year 2023 
• Trends on the White River 
• Climate projections 

 



Schumacher, Russ et al. 2023.  Water year 2023 in review.  Colorado Climate Center.   







April 2023 snow water equivalent 



Variability in snowpack:  Figure shows snow water 
equivalent at Burro Mtn. Snotel water years 2019-23.     



April – July 2023 mean stream flow percent of 1991 – 2020 median 



Flow in water years 2019-23 (black line) vs. historical record.  Note log scale.   

Daily flows reflect snowpack. 



Upper Colorado River basin reservoirs refilled nicely .  .  .   

.  .  .  but Powell 
and Meade need 
a whole lot more 
than one good 
snow year.   



The monsoon failed.   



Despite good 
snowpack, 
water year 
2023 ended 
dry.   



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. 



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.   



What does the future hold? 



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



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 Change in Colorado 
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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 

• Continue educational efforts to limit 
nutrients and pesticides in the river 

• Continue riparian protection and 
restoration 

• and . . .  ? 
 


