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 Models are increasingly being used in problem solving
and decision making.

 Models are reviewed by the model developers,
regulators, and other stakeholders.

* The objective of the review process is to develop
confidence in the model results and confidence In the
decisions based on those results.
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 Models must be able to be independently
reviewed and understood:

— Consider the objective of the model

— Consider the audience vl
— Models dc_)n't make decisions, humans “Theories should be as
make decisions simple as possible, but

no simpler.”
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Documentation of the modeling is as important as the
modeling itself.

The analysis and documentation must be transparent
and traceable.

Data should be traceable to the source to facilitate the
review of data validity.

Document model development decisions, especially
consideration or elimination of alternate conceptual
models, features, events, and processes.
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Review effort increases exponentially with
Increasing model complexity.

Model complexity should be commensurate with
available supporting information.

Model building is iterative and should be risk-
Informed.

If complexity is added to a model and found not to
have a significant influence on the results, it should
be removed.
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Model abstraction can and should be used.

A model abstraction is a simplified representation
of a more complicated process.

Reduce complexity but maintain validity.

Show the abstraction represents the complex
model.
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 Model support is arguably the most essential
element to successful predictive decision making.

 Modeling should have support, at a minimum, with
elements of verification and validation:

— Verification — Solving the equations right
— Validation — Solving the right equations

« A variety of elements can be part of the model
support process:
— internal review (QA)
— independent external review

— documentation of verification efforts
— multi-faceted validation effort: comparison to lab cand -

experiments, field experiments, analogs, etc‘. ’ '
—
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Modeling that allows for the independent review
and understanding of intermediate outputs is
strongly encouraged.

Documentation and openness about shortcomings
Increases confidence.

Modelers, by their nature, are biased to being
overconfident.

Natural and dynamic systems can be inherently
difficult to predict.
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 Modeling radionuclide transport at Los Alamos
following the Cerro Grande fire (Stauffer-LANL).

« Radionuclide transport times significantly altered.
 Infiltration capacity and soll structure greatly affected.
« Sediment erosion and transport impacted.
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e If your model is not understood, it is not sufficient.

« Keep your model as simple as possible.

« Model support is essential.
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