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How does the sea-level (ssh) signal at a mid-ocean island
relate to sea-level in deep water nearby?
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Bathymetry in the OCCAM 1/12 model
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Excluding continental waters

MNorth

Latitude,

1 1
0 50 100 150 200 250 300 350
Longitude, * East
T T T T
1000 2000 3000 4000 5000 6000 7000 8000 9000
m

National NATURAL EGU April 2012,
Oceanography Centre ENVIRONMENT : —4—
NATURAL ENVIRONMENT RESEARCH COUNCIL RESEARCH COUNCIL Vlen na



Small, mid-ocean “islands”
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where A is regression coefficient obtained by regressing h;siqnq ONtO hdeep.
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% variance of ssh at island explained by ssh in deep water
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Effect of depth of ring
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Effect of depth of ring
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% variance of ssh at island explained by ssh in deep water
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% variance of ssh at island explained by steric in deep water
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% variance of ssh at island explained by steric in deep water
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% variance of ssh at island explained by bp in deep water

BP
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Frequency dependence of coherence

Time series: h(t) ssh at the island and ¢(t) steric in the deep water.
Cross-correlation spectrum: Ry = E(p(t)h(t + 7))
Cross power spectral density: S (0) = $5°___ Rpg(m) exp=7/™

Magnitude squared coherence:

_|She(0))?
he (@) = Shh((;b)qu(b(a)’

(Matlab function mscohere .m)

Yhe (o) has values between 0 and 1 and indicates how well /, the signal at the island,

corresponds to @, the signal in deep water, at each frequency.
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Frequency dependence of coherence
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Frequency dependence of coherence

period, weeks
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Frequency and latitude dependence of coherence
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Frequency and latitude dependence of coherence
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Frequency and latitude dependence of coherence
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Frequency and latitude dependence of coherence
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