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Does consideration of global or regional
e change alter our prediction of ecosystem
response to nutrient abatement?

At the boundaries
Wind
Sea surface temperature
Precipitation and salinity
Carbonate chemistry
Dissolved oxygen?
Nutrients?




Should we treat regional trends simply as boundary changes?

Working backwards from field data, can formal inverse modeling
sort out changes in the biology of the system

How do we address the inevitable need to compare models or
evaluate the benefit of a new state variable (e.g., grazers)?



ARAGONITE SATURATION STATE
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SALINITY
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Metabolic CO, (and Reduced Buffering ?)
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Does any of this matter for predicting ecosystem response?

Consider carbon to chlorophyll ratios
Key parameter in water quality models
Current best estimate is based on algal monocultures

C:Chl is determined by....
phytoplankton community structure (not predictable from monocultures)
e.g., cell size-abundance, species abundance

And is therefore sensitive to...
Things that alter community structure
e.g., salinity, temperature, grazing, nutrients, light, carbonate chemistry



Size-abundance spectra of incubated whole plankton communities from Narragansett Bay
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WHAT ABOUT THE MODELS?

Fixed water quality model parameters that may change annually or decadally:

CtoChl Carbon to chlorophyll ratio

KO light attenuation due to phytoplankton
BR Benthic remineralization

Rphyt River phytoplankton load

Others?



Fixed water quality model parameters that may change annually or decadally:
0 = {CtoChl, KO, BR, Rphyt}
What value of 8 maximizes the likelihood,

given the 2006 nushuttle data, the 2006 physics, and
the rest of the WQ model ?

Does this model:
6 = {CtoChl,,CtoChl;, KO, BR, Rphyt},

improve fit (likelihood) without adding variance?



Corrected Chlorophyll (ug L)
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Dissolved Oxygen (mg L2)




0 = {CtoChl, KO, BR, Rphyt}
Use of likelihood methods requires joint probability model.

Bayes methods provide a workaround, by sampling the joint posterior probability.

Markov Chain Monte Carlo methods “randomly walk” through the joint space and
“sniff out” the peak in the likelihood.

Observations:  Yij. = Yijar Yij2-- Yijs6s
I.e., state variable i (DO, Chl a) in segment j on day t

y 0 L@@,Z1y)=]]Pr(y.|w.,6,%)

X w, =CAnyEcoMode [{y,, ) +e

Parameter hyperspace e ~ mvNormal (O, 2)
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Each stop (> 10%) in the random walk requires a full annual
simulation

Coded ODE in C

8 days on a Linux with parallel processors (very tricky with
MCMC)

FUTURE DIRECTIONS:

| would like to use correct initial conditions, boundary fluxes,
and both GEM and OBM-based exchanges

Need a geospatial model of observations for better linkage to
WQ model (parse out observation and process error).



EPA ATLANTIC ECOLOGY DIVISION

Bay Ecosystem Time Series (BETS)

Monthly
Temperature

Salinity

Dissolved oxygen
Nutrients

Chlorophyll

Total suspended solids
Carbonate chemistry
Stable isotopes

Contact: Autumn Oczkowski
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