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Summary  of  Project  Objec=ves


• VSF	
  shape	
  analysis	
  
• IOP-­‐AOP	
  closure	
  analysis	
  with	
  almost	
  fully	
  
parameterized,	
  high	
  quality	
  data	
  sets	
  
• Performance	
  assessment	
  of	
  radiaKve	
  transfer	
  
approximaKons	
  with	
  explicit	
  consideraKon	
  of	
  the	
  VSF	
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RRS  match  ups  
24  sta=ons,  all  wavelengths  

measured  VSFs
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•  About	
  half	
  of	
  error	
  coming	
  from	
  reflectance	
  measurements	
  in	
  
match	
  ups,	
  other	
  half	
  from	
  IOP	
  measurement	
  uncertainKes,	
  RT	
  
modeling	
  

•  Closure	
  uncertainKes	
  associated	
  with	
  IOPs	
  roughly	
  consistent	
  
with	
  aggregate	
  uncertainKes	
  of	
  measurement	
  inputs	
  

•  UncertainKes	
  for	
  specific	
  cases,	
  parKcularly	
  Ligurian	
  Sea	
  data	
  set,	
  
was	
  larger	
  than	
  could	
  be	
  explained	
  by	
  aggregate	
  uncertainKes	
  on	
  
measurements	
  

•  Up	
  to	
  25%	
  bias	
  uncertainty	
  in	
  the	
  blue	
  observed	
  in	
  very	
  clear	
  
waters,	
  even	
  with	
  current	
  state-­‐of-­‐the-­‐art	
  methods	
  

•  Using	
  Fournier-­‐Forand	
  analyKcal	
  phase	
  funcKons	
  only	
  increased	
  
absolute	
  bias	
  by	
  3%	
  relaKve	
  to	
  using	
  measured	
  phase	
  funcKons	
  

•  Lack	
  of	
  polarizaKon	
  in	
  Hydrolight	
  RT	
  modeling	
  may	
  account	
  for	
  
unexplained	
  uncertainKes	
  

Absolute	
  bias	
  

24	
  staKons,	
  Case	
  I+II	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
For	
  enKre	
  data	
  set	
  (all	
  λ):	
  
%δ	
  =	
  17%	
  

Conclusions
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•  Light	
  field	
  in	
  asymptoKc	
  regime	
  not	
  dependent	
  on	
  incident	
  light	
  field,	
  
i.e.,	
  described	
  only	
  by	
  IOPs	
  
•  RelaKonships	
  between	
  asymptoKc	
  light	
  field	
  structure	
  and	
  IOPs	
  may	
  
be	
  used	
  to	
  develop	
  new	
  ocean	
  color	
  algorithms	
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•  Modeled	
  with	
  Hydrolight	
  

•  Full	
  range	
  of	
  Fournier-­‐Forand	
  phase	
  funcKons	
  (1.02	
  ≤	
  n	
  ≤	
  1.24;	
  3.2	
  ≤	
  γ	
  ≤	
  4.0)	
  and	
  bb/a	
  
•  4th	
  order	
  polynomial	
  fit	
  has	
  2.6%	
  absolute	
  error	
  

•  Consistent	
  with	
  Berwald	
  et	
  al.	
  (1995)	
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log10(bb/a)	
  

Average  cosine  of  asympto=c  light  field
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Performance  assessment  of  Zaneveld  (1995)  algorithm


approx	
  1	
  
approx	
  2	
  
approx	
  3	
  
approx	
  4	
  

24 stations total (same as Tonizzo et al. 2017)	
  
Uses constant empirical β(θ) / bb relationship derived in Sullivan and Twardowski [2009]
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Match  up  results,  Zaneveld  algorithm


Performance of Zaneveld analytical approximation was 
equivalent to full RT simulations for a broad range in 
water types, even with single shape for βp / bbp


Remarkable!




Next  steps…


•  Submit	
  asymptoKc	
  light	
  field	
  manuscript	
  	
  
• ConKnue	
  work	
  on	
  PACE	
  IOP	
  manuscript	
  
• ConKnue	
  performance	
  assessment	
  of	
  RT	
  approximaKons	
  with	
  explicit	
  
consideraKon	
  of	
  the	
  VSF	
  

Thank you 


