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Sea Surface Height Anomaly



Altimetry principle from http://www.jason.oceanobs.com/html/alti/principe_uk.html



Pacific Ocean tide gauge stations network 
(from University of Hawaii sea level center)



From http://topex-www.jpl.nasa.gov/science/images/el-nino-la-nina.jpg



Comparison of 4x1 
degree T/P altimetry 
averages with tide 
gauge data (from 
Cheney et al 1994)



Altimetry missions from http://www.jason.oceanobs.com/html/missions/welcome_uk.html

http://www.jason.oceanobs.com/html/missions/welcome_uk.html
















Interesting result: Interesting result: 

Despite great differences in complexity, all Despite great differences in complexity, all 
tropical Pacific sea level height simulation and tropical Pacific sea level height simulation and 
assimilation products that we analyzed to date assimilation products that we analyzed to date 
have similar error patterns. Their common have similar error patterns. Their common 
features can be traced to the spatial energy features can be traced to the spatial energy 
distribution in the smalldistribution in the small--scale and shortscale and short--term term 
variability of ocean sea level.variability of ocean sea level.
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 <σ2>=C(f/g)2 <K>,
where C=α

 
(Lx

2+Ly
2)/6, and α depends on 

the wavenumber power spectrum of the 
ocean sea surface height.  Parameter α

 describes how small differences in sea 
surface height scale to  the Lx XLy box

Connection between surface 
geostrophic kinetic energy and
small-scale variability 
in sea surface height:





FukumoriFukumori et alet al. [1998] in the simulations  . [1998] in the simulations  
using MOM have found major regional using MOM have found major regional 
differences in frequency content of sea differences in frequency content of sea 
surface height variability connected to surface height variability connected to 
barotropicbarotropic vsvs baroclinicbaroclinic variability variability 
prevalence.prevalence.





CurchitserCurchitser et al., JGR, 2005et al., JGR, 2005



Resolving mesoscale 
features is essential for 
simulating realistic levels 
of spatial and temporal 
variability at these scales: 
current submesoscale 
parametrizations cannot 
substitute for model 
resolution in terms of 
these statistics.

Figure: Spatial and 
temporal variability and 
their ratio within 
4oX1oX(1 month) bins 
(following Kaplan et al. 
2004; Curchitser et al.2005)



Results: Results: 
•• Despite great differences in complexity, all tropical Despite great differences in complexity, all tropical 

Pacific sea level height simulation and assimilation Pacific sea level height simulation and assimilation 
products that we analyzed to date have similar error products that we analyzed to date have similar error 
patterns. Their common features can be traced to the patterns. Their common features can be traced to the 
spatial energy distribution in the smallspatial energy distribution in the small--scale and scale and 
shortshort--term variability of ocean sea level.term variability of ocean sea level.

•• We analyzed the ratios of temporal and spatial We analyzed the ratios of temporal and spatial 
contributions to the smallcontributions to the small--scale sea surface height scale sea surface height 
variability. These are useful for characterizing variability. These are useful for characterizing 
dominant local scales and regimes of ocean motion as dominant local scales and regimes of ocean motion as 
well as for modeling observational error. The model well as for modeling observational error. The model 
ratios are very different from those based on ratios are very different from those based on 
observations. observations. 
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