Climate Dynamics:
Why Does Climate Vary?

Pacific Decadal Oscillation: Noise Integration, Nonlinear Rectification, and Scale Interaction

http://www.esrl.noaa.gov/psd/people/dezheng.sun/lectures/ ATOC7500.html



The Pacific Decadal Oscillation

El Pacific Decadal Oscillation

positive phase negative phase

Steven Hare

- -
=] L] =] 4]
J 1 1

PDO Index (sum of May-Sep) E
[

'
-
=]

1930 1940 1950 1960 1970 1980 1990 2000

NOAA /I NWFSC



The El Nino-Southern Oscillation

El Nino Southern Oscillation
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Pressure (mb)

The 1976 Regime Shift

Southern Oscillation index
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The 1976 Regime Shift
Epoch 1977-93 minus epoch 1950-76
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The 1976 Regime Shift
och 1977-93 minus epoch 1950-76




The Pacific/North American teleconnection
pattern (PNA

Horel and Wallace 1981



Principal Component Analysis

PCA is an orthogonal linear
transformation that transforms the data to
a new coordinate system such that the
greatest variance by any projection of the
data comes to lie on the first coordinate
(called the first principal component), the
second greatest variance on the second
coordinate, and so on.

)) Best position for a teapot snapshot

Why this position?

Because 1t provid

Jolliffe, I.T. (2002). Principal Component
Analysis, second edition (Springer).
Horel, J. D., 1984: Complex Principal
Component Analysis: Theory and

Examples. J. Climate Appl. Meteor., 23,
1660-1673.

http://www.youtube.com



PCs of Global SST Variability
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PDO shown as the leading PC of the
Residual Variability of Global SST
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PDO and Other Pacific Basin Climate Indices

hermalized amplitudes

Pacific Basin Climate Indices
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Spatial Patterns of PDO and ENSO:
Similarity and Differences

(a) SST and SLP egressed on the PDO index

Figure 2



Spatial Patterns of PDO and ENSO:
Similarity and Differences
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The PDO and Alaskan salmon production

ot Ao AL Tom e ; TABLE 3: Percent change in mean catches
RN TT NPT STV § SN |1 P of four Alaskan salmon stocks following

e major PDO sign changes in 1947 and 1977.
: | L.l f b salmon stock 1947 step 1977 step

_ . western Alaska sockeye|| -37.2% |+242.2%
P O central Alaska sockeye | -33.3% [+2204%
T """"" central Alaskapink | -38.3% |+251.9%
southeast Alaska pink | -64.4% ||+208.7%
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PDO and Pacific salmon production

selected Pacific salmon catch record=

PDC
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