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Ra$o	  rapid/total	  	  

Total	  variability	  (all	  periods)	  	  

Rapid	  variability	  (<14d	  periods)	  	  

*HYCOM	  fields	  averaged	  over	  Aquarius	  L3	  1°	  grids	  to	  match	  spa$al	  resolu$on	  

•  Average	  ra$o	  ≈0.2	  but	  quite	  
variable	  in	  space	  

•  Ra$os	  >	  0.5	  are	  seen	  in	  many	  
regions	  
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•  Annual	  cycle	  (thin	  black)	  quite	  
variable	  and	  not	  a	  dominant	  
component	  in	  many	  sites	  

•  Rapid	  variability	  (<	  14-‐day,	  red)	  
is	  substan$al	  

•  Same	  order	  of	  magnitude	  in	  
data	  and	  HYCOM	  es$mates,	  
but	  data	  tends	  to	  show	  larger	  
rapid	  variability	  
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TOTAL HF (<14d) ANNUAL

*Based	  on	  daily	  averages	  
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•  #	  samples	  highly	  variable	  in	  both	  la$tude	  and	  longitude	  (from	  4/
mo	  in	  tropics	  to	  28/mo	  in	  high	  la$tudes)	  

•  Irregular	  sampling	  interval	  in	  $me	  (from	  few	  hours	  to	  few	  days)	  
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Ability	  to	  represent	  true	  monthly*	  means:	  

Define	  Δ	  =	  Ŝ	  −	  S	  

Ŝ:	  esMmated	  monthly	  mean	  based	  on	  Aquarius	  sampling	  	  
S:	  true	  monthly	  mean	  based	  on	  daily	  sampling	  

α	  =	  rms(Δ)	  

*	  Defined	  as	  28	  days	  for	  purposes	  of	  Aquarius	  analysis	  here	  
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•  Spa$al	  mean	  α	  ≈0.02	  psu	  but	  considerably	  larger	  in	  tropical	  
and	  coastal	  regions,	  and	  near	  strong	  surface	  currents	  
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•  Not	  much	  aliasing	  
effects	  at	  annual	  period	  

•  HYCOM	  values	  weaker	  



Research	  and	  Development	  Division	  –	  Oceanography	  Group	  	  

•  EsMmated	  aliasing	  error	  is	  small	  compared	  to	  other	  error	  
components	  	  

•  Largest	  possible	  effects	  at	  low	  laMtudes	  	  

*	  From	  Lagerloef	  et	  al.	  (2008)	  Oceanography	  	  

*	   *	  
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•  Rapid	  SSS	  variability	  can	  be	  a	  significant	  part	  of	  the	  total	  
variability	  (20%	  on	  average,	  >50%	  in	  some	  tropical	  and	  coastal	  
regions)	  

•  Aliasing	  impacts	  are	  also	  dependent	  on	  sampling	  characteris$cs,	  
including	  irregular	  sampling	  $mes	  

•  Aliasing	  errors	  are	  small	  compared	  to	  other	  Aquarius	  errors	  on	  
average	  but	  can	  be	  more	  important	  locally	  

•  Effects	  typically	  larger	  at	  subseasonal	  periods	  diminishing	  
towards	  longer	  periods,	  sugges$ng	  seasonal	  cycle	  not	  strongly	  
affected	  

•  Results	  from	  HYCOM	  and	  moorings	  comparable	  although	  
HYCOM	  tends	  to	  underes$mate	  aliasing	  impacts	  

•  Es$mates	  based	  on	  hourly	  (instead	  of	  daily)	  values	  also	  suggest	  
our	  results	  might	  be	  biased	  low,	  par$cularly	  in	  places	  of	  strong	  
precipita$on	  	  


