
Graphical Constituent Loading Analysis 
System (GCLAS)

• Initial release in 2001
• GCLAS can compute 

discharges/loads and time-
weighted mean concentrations 
of water-quality constituents 
at about any time scale 
(typically daily)

• Requires concentration data at 
a high enough frequency to 
reasonably define the 
chemograph



Runs on …
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Why use GCLAS?
• Provides a uniform set of tools for constituent loading 

computations
• Speeds record computation/recomputation
• Enhances ability to perform certain exploratory 

analyses (e.g. assessment of cross-section 
coefficients)

• Enhances ability to archive and restore data for later 
analyses and(or) review

• Not dependent on statistical assumptions or having a 
good surrogate for the constituent of interest
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Modified from Glysson, 1987

Is flow a good surrogate for 
concentration?



Is flow a good surrogate for 
concentration?

Modified from Glysson, 1987



Sometimes surrogates other than 
flow work well



Sometimes there are no good 
surrogates

Orthophosphate

Streamflow

Is flow a good surrogate for orthophosphate?



Computations based on methods 
described by Porterfield



Midinterval Method
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Graphical Representation of CCLAS Interpolated Concentrations
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Graphical Representation of Midinterval Method
 (example from pg 51 TWRI 3-C3)

• In GCLAS, concentrations interpolated to 
times of unit streamflow values

• Computations done at same time step as 
streamflow





Multiple Input Formats



Flexible Input/Output Units



Multiple Concurrent Views 
of Data

Overview Graph

Working Graph

Water-quality
Table

Text info

Coefficients
& Loads



Metadata (if needed)

Normal View

Expanded View



Dynamically Linked Views



Drill Down for Detail



Graphically Add/Edit 
Estimates

Click and drag



Linked Transport Plot to 
Aid Estimation



Reference Curves

Ammonia
Streamflow

Total
Phosphorus



“Usable” Values

Used to ignore erroneous values and individual 
values used to compute averages



Compute Loads of Any 
Constituent

Chloride

Streamflow



Can Calculate Loads for Periods of 
Zero and Reverse Flow



Cross-section coefficients
• Used to adjust 

concentrations from point 
or single-vertical (SV) 
samples to be more 
representative of cross-
section mean

• Based on comparisons 
between concurrent 
point/SV concentrations 
and depth & width 
integrated concentrations 
(e.g. EDI/EWI)



Cross-section Coefficients



Coefficient Calculation Tool



Visualization of Coefficient 
Trends

Coeff. vs Time

Coeff. vs Flow



Cross-section Coefficients

Can be applied as:
• Constant
• Vary as a function of time
• Vary as a function of streamflow
• Vary as a function of time and streamflow



Visualization of Coefficient 
Time Series

Coefficient time series



Compute Loads for Any Period Less 
Than or Equal to a Water Year



Create Daily-Value Outputs



Create Unit-Value Outputs



Create Printable Loading 
Report



GCLAS Pros and Cons
• Pros

• Loads can be computed for nearly any time interval ≤ water year
• Cross-section coefficients can be evaluated & applied
• More flexible than regression methods
• No need to transform variables – no transformation bias
• Not dependent on statistical assumptions or having a good surrogate for the 

constituent of interest
• Can be used with reference or surrogate data sets to improve estimates
• GCLAS runs within several operating systems

• Cons
• Requires high-frequency concentration data
• Cannot provide confidence limits on estimates
• Not scriptable (not suitable for real-time applications)
• Censored concentrations are assumed equal to censoring level
• Depending on nature of inputs, results can have low to high uncertainty



Censored concentrations are 
assumed equal to censoring level

• GCLAS treats censored data as being equal to 
the censoring level (i.e. it ignores the < and > 
symbols)

• For “less than” values, that results in computing 
an upper limit of daily mean concentration and 
loading

• GCLAS typically is not a good choice if there are 
appreciable censored data



Depending on nature of inputs, results 
can have low to high uncertainty



For more information …

• GCLAS available at:
http://water.usgs.gov/software/GCLAS/

• Contact Greg Koltun (gfkoltun@usgs.gov) 
for more information

http://water.usgs.gov/software/GCLAS/
mailto:gfkoltun@usgs.gov
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