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Model Complexity vs. Model Resolution

Complexity and resolution are different:

A Complex box model (e.g. ECOGEM)
A Simple high-rez 3-D (e.g. primitive equation LES)

Increased complexity:

AAl'l ows inclusion of fAmissingo
A More difficult to code/ tune / validate (needs more data)
A More | ikely to get it d@Arighto

Higher resolution:

A Captures finer scale detail (e.g. embayments)
A Better parameterization of smaller-scale processes
A Computationally expensive (nesting = partial solution)



Modeling Objectives

Prediction purposes:

Aln theory, more compl ex = b e
Aln practice, model fdicalibratd:i

Heuristic purposes:
A Simplest model that represents the process
A Multiple processes = multiple (simple) models
A fADi vi de a nicimplemodels emform complex models
A e.g. water age (Scully) vs. RCA

Parsimony:

A Occamés Razor
A Improvement vs. DOFs (more complex + worse skill = problem)
AfAStart at the ground and wor K



Alternative model example: GEM

Simplified version of Law-Chalup variable stochiometry model
Models algae as containing two types of OC.:

A nitrogenous celyl ular nfra
An internal carbohydrate / lipid pool, P

Total biomass is sum of these two
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Surface O, variance is increased, bottom O, is decreased:

NP type model (| e SWEM)

TOMP: -1 m _ 10 MP: =17
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Surface O, variance is increased, bottom O, is decreased:

NP type model (| e SWEM)

10 MP: =17

Granto6s Eutrophication Model

10 MPC: -1 m _ 10 MPC: -7 m _ 10 MPC: 17 m
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Surface O, variance is increased, bottom O, is decreased:

NP type model (| e SWEM)

TOMP: -1 m

Grantﬁs Eutrophiication Moidel
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Modular modeling

Desirable Requirements:

Flexible (ensemble modeling of multiple formulations)
Scalable and device independent (easier collaboration)
Multiple language support (broader user development)
Open source with version control (community development)
Support for community 1/O standards (e.g. NetCDF)

o Do Do Do Io

Examples:

A Finite Volume Community Ocean Model (FVYCOM) i UMass
A General Ocean Turbulence Model (GOTM) i IOW
A Framework for Aquatic Biogeochemical Models (FABM) i PML



FVCOM (modular hydrodynamic model)

(Umass, WHOI: Chen, Beardsley, Cowles)
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FVCOM (modular hydrodynamic model)

What would happen to the salinity (and stratification) structure of WLIS if
there were no fresh-water fluxes from NYC WWTPs?

Exectution Rocks Salinity

DII]‘

2k

A

BF

[}
-0 F

10 F

12 F

14k

r -16 |

-18 ¢ 1 L ] -18 ¢ 1 1
01-Jun-2013 01-Jul-2013 01-Aug-2013 01-Sep-2013 01-Jun-2013 01-Jul-2013 01-Aug-2013 01-Sep-201:

Grant McCardell, University of Connecticut




FVCOM (modular hydrodynamic model)
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