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Figure 5. Time series from 10 island gauges (thin line) within 10° of the equator at which particularly
good agreement was found with T/P data (heavy line). The existence of so many examples such as this
argues that T/P is achieving accuracies at the 2-cm level for monthly mean heights in 4 x 1 cells, without
orhit adinstment
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(a) No assimilation (b) Tide gauges assimilated
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Sea level height anomaly:
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Small-scale variability and gridded altimetry error

Variability inside 4°x1° monthly bins: 040x10%x1 month
(b) POCM 4C
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Small-scale variability in zonal wind ¢40440%1 month
(a) NSCAT (b) COADS
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Small-scale variability in wind and sea level height
(a) SSV of zonal pseudostress (b) Simulated sea level height SSV

" 10N 20°N

Latitude
0

@
=
b
=
&

150°W
Longitude

4 5
RMS of sea surface height anomaly, cm




o

Monte Carlo experiments with a linear model

Variability inside 4°x1° monthly bins: \/(03sqeq month())months

(a) 1°x1° scaled noise (b) 20°x10° scaled noise
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Time-space separation of small-scale sea level height variability

(a) Total SSV 0 40x10x1 month (S) (b) Short-term temporal variability o1 month([$]40x10)
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Ratio of temporal to spatial variability for ocean waves
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Meridional profile of the ratio of temporal to spatial variability in the ocean
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SSV ratio from tide gauges and TOPEX
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FiG. 4.8. Annual mean of eddy energy in the ocean as observed by satellite altimeter
during December 1986 - November 1987. The eddies arc detected by measuring
the shape of the sea surface, which bulges downward in cyclonic and upwards in
anticyclonic eddies as explained in Figs 2.7 and 3.3. The quantity shown is the
standard deviation of observed sca level (em) from the mean sea level over the

obcervation neriod. From Fu ef a/ (19828



(a)Geostr kinetic energy (K), (cm/s)? (b) Squared gradient (G)
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TOPEX [Ducet et al. 2000]

Time-space separation of small-scale sea level height variability

(a) Total SSV 0 4ox1ox1 month () (b) Short-term temporal variability o1 moneh([8]40x10)
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POCM 4C model |[Tokmakian and Challenor 1999]

Time-space separation of small-scale sea level height variability

(a) Total SSV 0 40x10%1 month(S) (b) Short-term temporal variability o} month([S]40x10)
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ROMS NPac run, forced by NCEP-NCAR Reanalysis fluxes

Small-scale spatlal variability Short-term temporal variability Temporal-to-spatial variability ratio

ROMS NPac run, forced by QunkSCAT wmds

Small-scale spatlal varlablhty Short term temporal variability Temporal to-spatial varlablllty ratio
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Curchitser et al., JGR, 2005




ROMS NPac run, forced by NCEP-NCAR Reanalysis fluxes

Small-scale spatial variability Short term tempnral \al‘lablllt} Temporal -to- spana] variability ratio
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Resolving mesoscale
features is essential for

S|mulat|ng realistic levels

ROMS NPac run, forced bv QulkSCAT wmds

e R R T varlablllty at these scales:
: : ‘ current submesoscale
parametrizations cannot
substitute for model
o Romsccs1~unumresolumn R csolution in terms of
g (< stafistics.

Figure: Spatial and
e temporal variability and
NIRRT ST (i Tatio within
’ - 8 & 4°X1°X(1 month) bins
(following Kaplan et al.
2004, Curchitser et al.2005)
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Atrdutions to the small-scale sea surface height
arlablllty. These are useful for characterizing
~dominant local scales and regimes of ocean motion as
well as for modeling observational error. The model
ratios are very different from those based on
observations.
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