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Updated model version

Driver: Calibration target:
Jan-May 9 RIM rivers ‘ Total Annual HV
+ PS TN load ([DO] <2 mg/L)
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Average subpycnocline
[DO] as a function of
distance from TN source
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Predicted vs. observed Total Annual HV
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1985-2023 Jan-May TN load
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Preview — Forecast to be officially released later this week

This year’s Jan-May
TN load is 40% lower
than long-term
average, largely
driven by relatively
dry conditions



2023 Forecast
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This year’s forecasted
HV is 30% lower than
long-term average
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2020-2023 Forecasts
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Ecological forecasting best practices

j" 2 y ;_;:'.-}.
Quantify enerate
Uncertainty Forecast

The Forecast _
Build Communicate
Model cvcle Forecast

| 1 |
Create , | .-

Hypothesis Update Assess
Model Forecast

Moore, Carey, and Thomas, 2021 — https://serc.carleton.edu/eddie/teaching_materials/modules/module5.html| !



Exploratory analyses for model refinements

Revise model formulation to let the model “pick” the optimal loading
period probabilistically

8
1
BOD,, = X Z BOD,, X w,, where 1 = October of previous year
2 W m=1 and 8 = May of current year
0 For m < Bp-1
W, ={{m+1—-B, ForBp-1<m<Bp
1 Form = Bp



Exploratory analyses for model refinements

Revise model formulation to let the model “pick” the optimal loading
period probabilistically

g Bp: mean =4.17; st.dev=0.8
BOD,, = x z BOD,, X w,,

LWm L
©
o

0 For m < Bp-1 T -

Wy, ={{m+1—-B, ForBp-1<m<Bp

1 For m = Bp S
o
o




Exploratory analyses for model refinements

Revise model formulation to test the inclusion of a term that accounts for
the potential effect of cumulative load from previous years to represent
internal N storage and recycling

1. Estimated TN loads at RIM stations back to 1970

* using WRTDS-K for all years with TN samples
e using station-specific load vs. flow regressions for years with no TN
samples

2. Included additional load term in the model and let the model «pick» the
optimal number of cumulative previous years probabilistically



Exploratory analyses for model refinements

Examples of RIM TN loads going back to 1970
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Exploratory analyses for model refinements

Total RIM TN loads going back to 1970
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Exploratory analyses for model refinements

Parameter posterior estimates
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Exploratory analyses for model refinements

Original model version
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Other ideas we are working on

 Test the inclusion of a term that accounts for long-term changes in temperature
in the model

 Test the possibility that loads coming from different tributaries may have
different levels of effectiveness in contributing to hypoxia by assigning different
weights to different tributaries. Weights can be estimated as part of the Bayesian
calibration.

* Investigate ways of including a term in the model that accounts for stratification
conditions at the beginning of the season

e Define HV < 3 mg/L



Forecasting resources

USGS — Streamflow and load data

Eves on the Bay — MD Tidal Water Quality Data

VECOS — Virginia Estuarine and Coastal Observing System

University of Michigan Forecast Page — Forecast results

VIMS — Chesapeake Bay Environmental Forecast System
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