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Annual mean discharge of Mississippi Tributaries
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Fig. 1. M-J nitrate flux by the Mississippi River (at St.
Francisville, Louisiana) and extent of seasonal hypoxia in the

Gulf of Mexico between 1985 and the present. The hypoxic zone
reached 40 km? 1in 1988; no data 1s available for 1989.

Donner and Scavia (L&O, 2007)



Bootstrapped correlation between nutrient load and hypoxic area
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Bogden et al. (1996)

Primitive-Equation Models

Table 2. Skills of the Local Wind-Driven Flow From the
Basic Model (1) and of the Hierarchy of More Complete

Basic model: Oct 27 response to local wind Bottom Model  rms,
Run Dimensions  Momentum Friction Skill cm/s

(1) 2-D linear linear 0.27 0.21

BM-1 2-D linear linear 0.30 0.28

BM-2 2-D linear quadratic 0.27 0.40

BM-3 2-D nonlinear quadratic 0.25 0.43

BM-4 3-D linear quadratic 0.20 0.45

BM-5 3-D nonlinear quadratic 0.11 0.49

See text. The last column shows rms variation averaged over all
measurement locations and times. For comparison, the rms variation

of the data is Vd-d/N = 0.57 cm/s.

Increasing model complexity:
- Increases variance
- decreases model skill
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Some kind of obvious statements
intended to be profound

Decorrelation space and time scales are quite small
Observations do not resolve these scales adequately

Differences between simulation and observations of
these features must be considered measurement error

The observation error covariance needs to have spatial
scales larger than the measurement separation

While the observation error covariance is ridged at the
small scales, the model is not — how to assimilate?

How to evaluate the parts of the model that could be
Improved, but are not well represented in the model?



@ python’

A modern scripting language, similar to Perl, Ruby, etc
a high level language, with functions and classes
many built in packages for text processing, networking

Python + numpy/matplotlib packages ~ MATLAB™
Many other scientific packages (like MATLAB™’s toolboxes)
Many other plotting packages (unlike MATLAB™)

NetCDF3 & NetCDF4 support, able to concatenate files.

Able to call compiled FORTRAN and C (like MEX files, but much easier)
Free, open source.

Everything you saw was created using Python
Model setup, analysis, figures, and animations (with ffmpeg)



