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Value of the Colorado River 

• The Southwestern US 
relies on Colorado River 
water to sustain 
ecosystems, 
communities, and 
economies

– Economic benefit 
exceeds $1.4 trillion/year

– Used by over 40 million 
people

– Provides water for ag, 
municipalities, and 
industry



Salinity in the Colorado River

• Salinity is a major 
threat to water users 

– Quantified damages 
to U.S. users are 
~$400 million/year

• Decreased crop 
yields

• Increased water 
treatment costs

• Water quality 
obligation to Mexico



Colorado River Salinity Control Forum

• 1973 - Colorado River Salinity Control Program was 
created to enhance and protect water quality in the 
Colorado River

– Members include the 7 basin states; federal, state, and local 
agencies; public and private entities

– Implement salinity control efforts

• Irrigation upgrades

• Vegetation management

• Infrastructure improvements



Long-term trends



Salinity in the 20th and 21st centuries

• What are the long-term trends in salinity?

– Calculate 50+ years of dissolved-solids trends 

– Understand how trends vary spatially across the UCRB

• What were salinity patterns prior to control projects?

• What are major forces driving long-term trends?

– Correlate dissolved-solids trends to landscape and land-use 

change

• Can these processes help us understand how salinity 

will behave in the future?



Trend analysis

• Conduct long-term trend 

analysis for 16 sites
– Identify sites with robust 

records (50+ years) 

– Combine composited 

samples (pre-1960) with 

discrete samples (1960 –

present)

– Combine dissolved solids 

from multiple measurement 

methods (SC, ROE, SUM)



Trend analysis 

• Analyze long-term (50+ year) dissolved-solids 

trends

– WRTDS 3.0 - Weighted regressions on time, discharge, 

and season

– Flexible flow-normalization

– Uncertainty

– The “wall”

– CQTC vs. QTC



USGS long-term records

• This work is possible 

because of the availability 

of long-term discharge 

and water quality data 

collected by USGS

– Data from pre-1960 to 

present

1947

2010



Widespread decreasing salinity trends



Concentration trends:

Colorado Basin 



Concentration trends:

Green River Basin



Concentration trends:

San Juan Basin
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Load trends:

Mainstem rivers



Load trends:

Mainstem rivers
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Are trends related to watershed 

processes or streamflow?

Watershed Streamflow
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Are trends related to watershed 

processes or streamflow?

Watershed Streamflow



• Widespread declines in salinity loads and 

concentrations

• Greatest rate of decrease occurred from 1980 to 

2000

• Consistent flattening of salinity loads after 2000

• Decreasing trends related more to changes 

occurring in the watershed

Major findings



• Changes in vegetation 
– recovery from grazing, fire, logging, climate, etc.

• Streamflow processes 
– arroyo cutting, dams, water use, climate

• Land use 
– resource extraction, grazing, agriculture, logging

• Salinity control projects 
– irrigation improvements, point-source mitigation

What are drivers of multi-decadal 

changes in salinity?



Questions/ideas?

Christine Rumsey

crumsey@usgs.gov



-2.4 
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tons

-2.0 million tons

Trend analysis



Trend analysis 



Relevance and Benefits

• Need to minimize salinity generated in the 
Upper Basin for downstream users and to 
meet international treaty obligations

• Identifying processes affecting salt transport 
informs and improves how we manage salinity 
in the future

• There may be natural processes that 
land/water managers can capitalize on to 
more efficiently reduce salt loads



USGS partnership with Salinity Control 
Forum

• USGS conducts scientific research of salinity loading, sources, 
and transport

• Science advisors to Forum

• Effective salinity mitigation requires monitoring and improved 
understanding of salinity distribution and processes














