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OUTLINE

* Methods
» Estimates of decadal O, variability

» Seasonal vs. decadal variability scales




METHODS

Selected historical data from the World Ocean Database
2001 (1955 to 1998; 70°S-70°N).

*Objective analysis on 5- and 10-year composite periods on
a 1° grid, global (seasons removed).




Estimates of variability in O, or AOU concentration in the World Ocean
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Seasonal vs. Decadal
Variability Scales?
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Amplitude of the annual harmonic of the zonally integrated monthly O, content per unit
meter of depth for Pacific Basin 90-300 m depth). Zonal O, content values have been
multiplied by the area of each zonal band. The nominal contour interval is 2.5 x 10"
mol m”,
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Figure 6. Amplitude per unit area of the annual harmonic for the 0-100 m depth of the
montly content of (a) O, and (b) AOU. The nominal contour interval is 1 mol m™,



Pacific Basin Decadal/Seasonal O, Scale Comparison
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Pacific Basin: Heat and O, content [0-100 m; 1985-1998]
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Pacific Basin: Heat and O, content [0-100 m; 1955-1998]
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O,-to-Heat ratios (nmol/J); [nmol=10~ mol]
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Linear correlation coefficient of O, (top), heat (middle), and AOU (bottom) content trend
at each layer for the 1955-1998 period. Contour interval is (L.25.



O, content linear correlation Heat content linear correlation
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Summary
Decadal O, variability:

e Peak-to-peak ~1/2 of seasonal
* Measurable and spatially coherent
e Trends are dependent on time period

e Regionally complicated (e.g., tropical Pacific
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O, long-term precision (deep N. Pacific
& N. Atlantic [1972-1996]):

+ 1.0-2.2 umol/kg

[e.g. Saunders, 1986; Gouretski and Jancke, 1996;
WOCE, 1994; Garcia and Keeling, 2001; Garcia et al.
1998; Johnson et al 2000]
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