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ADIOS3 Project Proposal
CHALLANGES & OPPORTUNITIES

GNOME-ADIOS COUPLING

Forecasting marine spill evolution analogous to
atmospheric transport of greenhouse gases and
associated chemical kinetics

Assimilate observations made during and after spill

To reduce uncertainty about oil fate

To increase response effectiveness
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EULERIAN VS. LAGRANGIAN

Advantages and disadvantages of Eulerian and
Lagrangian approaches for assimilation of
measurements

Made at stations independent of oceanic circulation

Made by floaters and drifters

Exploiting chemical or physical tracers entrained
into spilling oil
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RESPONDER’S QUESTIONS

How much oil has spilled already?

How much oil is there to be spilled?

What is the current discharge rate?

How large can future discharge rate be?

Where are the residual oil and its weathered
products now, and how much is there in each
phase?

Where are these going?
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MODEL OUTPUT

ys(t) = ƒ (N (s)(t), N (s)(t − 1), . . . ,

yN (s)(t − 1), yN (s)(t − 2), . . . , α)

s, t: spatial location and time

N (s): neighborhood of location s

N (s),t, N (s),t−1, . . . : input values on current and
previous days

yN (s),t−1, yN (s),t−2, . . . : output values on previous
days

α: parameters

5 / 12



ADIOS3 Project Proposal
MODEL OUTPUT

ys(t) = ƒ (N (s)(t), N (s)(t − 1), . . . ,

yN (s)(t − 1), yN (s)(t − 2), . . . , α)

s, t: spatial location and time

N (s): neighborhood of location s

N (s),t, N (s),t−1, . . . : input values on current and
previous days

yN (s),t−1, yN (s),t−2, . . . : output values on previous
days

α: parameters

5 / 12



ADIOS3 Project Proposal
MODEL OUTPUT

ys(t) = ƒ (N (s)(t), N (s)(t − 1), . . . ,

yN (s)(t − 1), yN (s)(t − 2), . . . , α)

s, t: spatial location and time

N (s): neighborhood of location s

N (s),t, N (s),t−1, . . . : input values on current and
previous days

yN (s),t−1, yN (s),t−2, . . . : output values on previous
days

α: parameters

5 / 12



ADIOS3 Project Proposal
MODEL OUTPUT

ys(t) = ƒ (N (s)(t), N (s)(t − 1), . . . ,

yN (s)(t − 1), yN (s)(t − 2), . . . , α)

s, t: spatial location and time

N (s): neighborhood of location s

N (s),t, N (s),t−1, . . . : input values on current and
previous days

yN (s),t−1, yN (s),t−2, . . . : output values on previous
days

α: parameters

5 / 12



ADIOS3 Project Proposal
MODEL OUTPUT

ys(t) = ƒ (N (s)(t), N (s)(t − 1), . . . ,

yN (s)(t − 1), yN (s)(t − 2), . . . , α)

s, t: spatial location and time

N (s): neighborhood of location s

N (s),t, N (s),t−1, . . . : input values on current and
previous days

yN (s),t−1, yN (s),t−2, . . . : output values on previous
days

α: parameters

5 / 12



ADIOS3 Project Proposal
MODEL OUTPUT

ys(t) = ƒ (N (s)(t), N (s)(t − 1), . . . ,

yN (s)(t − 1), yN (s)(t − 2), . . . , α)

s, t: spatial location and time

N (s): neighborhood of location s

N (s),t, N (s),t−1, . . . : input values on current and
previous days

yN (s),t−1, yN (s),t−2, . . . : output values on previous
days

α: parameters

5 / 12



ADIOS3 Project Proposal
MODEL FORMULATION & MODEL UNCERTAINTY

Model formulated as system of differential or
difference equations

Where are the PDEs?

For at least some weathering and transport
processes, any of several alternative models can
reasonably be entertained, but alternatives
produce different answers

Assess model uncertainty, and express it in
results
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ADIOS3 Project Proposal
STATISTICAL APPROACH

UNCERTAINTY ASSESSMENT

Regard all quantities that are imperfectly known as
outcomes of random variables

Describe state of knowledge about these quantities
in terms of (joint) probability distributions
— scenarios (Calibration / Elicitation)

Parametric statistical bootstrap to obtain sample
values of output quantities — scenario outcomes

Summarize outcomes: means, standard deviations,
correlations, probability intervals/regions
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