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Outline 

• New workflow diagram of the 4D tool:
• Grew from diagram of the code.

• Update on recent work.
• Data compilation,
• Residual database,
• Parameterization, and
• Simulation.

• Jon: Zoom-in on details for one correlation parametrization:
• Day-to-day correlation.
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Previous diagram

• This one you’ve 
seen before 
was fairly 
conceptual.

• The new 
diagram 
follows the 
workflow with 
a bit more 
detail.

• We’ll try to 
connect them.
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Simulation:

Hourly 
Simulation 
Output, by 

Year and 
Segment

Diagnostics, 
reports, and 
data files for:

4-D Interpolator Workflow

Mean Mid-Day Interpolation: One year at a time

Parameterization: Using all historical data, by region
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Organize Data: 
All years and 
tidal waters
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With a few more details on the workflow →
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Results.

4-D Interpolator Workflow
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Stakeholder 
Data Sources

Downloaded 
Files

Harmonize

Combine 
Curated Data

Screen

Organize Data: 
All years and 
tidal waters

Dashed outline = Under 
development currently (7/1/26)

Data set or product

Computation

Data are filtered for use. Residuals used to fit 
cyclic Fourier terms; AR1 correlation for hourly, 
day-to-day, and depth; and spatial correlation 
via variogram approach.   
         

*

Legend
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“Data Lake”
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Stakeholder 
Data Sources

Downloaded 
Files

Harmonize

Combine 
Curated Data

Screen

Organize Data: 
All years and 
tidal waters

“Data Lake”
• Recompiling the input data set with 

2024 data, plus other corrections.
• Code developed to aid in annual 

data additions.
• Draft documentation shared, but 

still in the works.

Recent work: 
Data compilation



“Data Lake”
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10

Mean Mid-Day Interpolation: One year at a time
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• Generating residuals from all years 
of daily GAM fits to parametrize 
simulation.

• Work also involved scoping out 
structure of how this can be done 
annually. 

Recent work: 
Residual database

and
workflow

Mean Mid-Day Interpolation: One year at a time
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*Steps vary by component, and 
testing options has been part of this 
work. Residuals used to fit cyclic 
Fourier terms; AR1 correlation for 
hourly, day-to-day, and depth; and 
spatial correlation via variogram 
approach.   
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• Compute parameters from all residuals;*
• Find appropriate explanatory variables (e.g., day of year, depth) and GAM structure;
• Fit selected GAM for each region (seg_interp_reg);
• Take the median of the GAM estimates to generate 1 representative parameter value for each 

segment, for each of the necessary parameters.
• Set up this workflow so parameters can be updated with new data.

*Steps vary by component, and 
testing options has been part of this 
work. Residuals used to fit cyclic 
Fourier terms; AR1 correlation for 
hourly, day-to-day, and depth; and 
spatial correlation via variogram 
approach.   

Ongoing work: Parameterization
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• Compute parameters from all residuals;*
• Find appropriate explanatory variables (e.g., day of year, depth) and GAM structure;
• Fit selected GAM for each region (seg_interp_reg);
• Take the median of the GAM estimates to generate 1 representative parameter value for each 

segment, for each of the necessary parameters.
• Set up this workflow so parameters can be updated with new data.

Ongoing work: Parameterization

In the next 
presentation 
today, Jon will 
zoom in on details 
of setting day-to-
day correlation 
parameters.
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• After computing each simulation parameter, they 
are used to simulate correlated errors in space 
and time. 

• From there, Hourly DO is obtained by summing:
• Mid-day DO + daily cycle + spatial and 

temporal variability.
• Because the parameters estimate the 

variability around a mean, we will get the 
most accurate picture of DO if we generate 
multiple simulations which will increase 
confidence when evaluating criteria.

Simulations: a few notes
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• Coding parameter structure so it can be annually 
updated,

• Testing optimal number of simulations,
• Comparing to data, testing for problems, and
• Developing diagnostics.

Ongoing work: Simulation testing



In discussion 
phase only:

Uses related to 
WQ criteria

Link to CBP 
model scenario 

output for 
screening 

assessments

Future work: Potential pathway for use in scenarios and assessments

Output for 
criteria 

assessment 
computations
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*

Legend

Output for 
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assessment 
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Diagnostics, 
reports, and 
data files for:

• Pycnocline,
• Daily DO,
• Hourly DO 

Results.
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