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(Dickey	
  et	
  al	
  2006)	
  

Processes	
  	
  



A	
  dream	
  remote	
  sensor	
  to	
  study	
  those	
  processes:	
  

High	
  spa8al	
  resolu8on	
  

High	
  temporal	
  resolu8on	
  

High	
  spectral	
  resolu8on	
  

High	
  signal-­‐to-­‐noise	
  ra8o	
  

Not	
  feasible!	
  



Some	
  specs	
  of	
  HyspIRI	
  
Name	
   Spectral	
  bands	
  

(VISNIR)	
  
Spa8al	
  Resolu8on	
  

(m)	
  
Revisit	
  8me	
  

(day)	
  
HyspIRI	
   hyperspectral	
   60	
   19	
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(Bracher	
  et	
  al	
  2009)	
  

Deriva8ve	
  technique	
  demands	
  hyperspectral	
  measurement.	
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Wavelength (nm) (Lee	
  and	
  Carder	
  2004)	
  

Method	
  to	
  retrieve	
  hyperspectral	
  phytoplankton	
  absorp8on	
  is	
  now	
  available.	
  



100 m resolution (HICO) 1000 m resolution (MODIS) 

High	
  spa8al	
  resolu8on	
  is	
  required	
  to	
  differen8ate	
  
coastal/near-­‐shore	
  substrates!	
  

Name	
   Spectral	
  bands	
  
(VISNIR)	
  

Spa8al	
  Resolu8on	
  
(m)	
  

Revisit	
  8me	
  
(day)	
  

HyspIRI	
   hyperspectral	
   60	
   19	
  



Name	
   Spectral	
  bands	
  
(VISNIR)	
  

Spa8al	
  Resolu8on	
  
(m)	
  

Revisit	
  8me	
  
(day)	
  

HyspIRI	
   hyperspectral	
   60	
   19	
  

Some	
  specs	
  of	
  HyspIRI	
  

Is	
  a	
  19-­‐day	
  temporal	
  resolu8on	
  making	
  data	
  
useful	
  for	
  studying	
  aqua8c	
  environment?	
  



aqua8c	
  environment	
  

19	
  day	
  revisit	
  is	
  s8ll	
  good	
  for	
  slowly	
  changing	
  environment.	
  



Science	
  ques8ons:	
  



In	
  addi8on	
  to	
  substrate	
  type	
  …	
  

Do	
  we	
  have	
  adequate	
  database	
  of	
  boAom	
  topography	
  
in	
  the	
  liAoral	
  zone?	
  
	
  
How	
  boAom	
  topography	
  change	
  due	
  to	
  dras8c	
  events?	
  



NP1:	
  22o50’0”:	
  83o49’2”;	
  120	
  g	
  
NP2:	
  	
  22o49’41”:	
  83o49’23”:	
  58	
  g	
  
SP1:	
  21o47’2”:	
  83o13’37”;	
  110	
  g	
  
SP2:	
  	
  21o47’6”:	
  83o13’49”	
  	
  220	
  g	
  

Examples	
  of	
  inadequate	
  topography	
  informa8on:	
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(Lee et al, 2010, EOS) 

HOPE H 

Database H 

300	
  m	
  spa8al	
  resolu8on	
  is	
  s8ll	
  very	
  coarse	
  …	
  



(Lee et al. JARS, 2007) 
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Some	
  specs	
  of	
  ocean-­‐targe8ng	
  sensors	
  

Name	
   Spectral	
  bands	
  
(VISNIR)	
  

Spa8al	
  Resolu8on	
  
(m)	
  

Revisit	
  8me	
  
(day)	
  

CZCS	
   4	
   900	
   ~2	
  
SeaWiFS	
   6	
   1100	
   ~2	
  
MODIS	
   8	
   250,	
  500,	
  1000	
   ~2	
  
MERIS	
   12	
   300,	
  1200	
   ~2	
  
OCM-­‐2	
   9	
   360	
   ~2	
  
GEO-­‐
CAPE	
  

hyper	
   375	
   0.12	
  

ACE	
   Hyper+Lidar	
   250?	
   ~xx	
  
HyspIRI	
   hyperspectral	
   60	
   19	
  

Only	
  HyspIRI	
  could	
  resolve	
  fine	
  coastal/liAoral	
  zone	
  varia8ons!	
  



Name	
   Spectral	
  bands	
  
(VISNIR)	
  

Spa8al	
  Resolu8on	
  
(m)	
  

Revisit	
  8me	
  
(day)	
  

HyspIRI	
   hyperspectral	
   60	
   19	
  



Temporal	
  NOT	
  an	
  issue!	
  

The	
  current	
  design	
  (150	
  Km	
  swath)	
  has	
  adequate	
  temporal	
  
resolu8on	
  (~6-­‐7	
  visits/month)	
  for	
  high-­‐la8tude	
  waters.	
  

(Mercury	
  2010)	
  



(Arrigo	
  et	
  al	
  2011)	
  

Importance	
  of	
  high-­‐la8tude	
  waters	
  



NaWonal	
  Snow	
  and	
  Ice	
  Data	
  Center	
  

Change	
  of	
  ice	
  coverage	
  



(Cai	
  et	
  al,	
  Science,	
  2010)	
  

Conflic8ng	
  views	
  of	
  the	
  role	
  of	
  Arc8c	
  waters	
  in	
  the	
  carbon	
  cycle.	
  



Sample	
  science	
  ques8ons	
  to	
  waters	
  in	
  this	
  “new	
  fron8er”:	
  

Spa8al	
  distribu8on	
  and	
  temporal	
  varia8ons	
  of	
  phytoplankton?	
  

Contribu8on	
  to	
  the	
  carbon	
  cycle?	
  

Diversity	
  of	
  phytoplankton?	
  
	
  	
  
Messenger	
  of	
  climate	
  change?	
  

Need	
  long	
  term,	
  large	
  scale,	
  observa8ons:	
  remote	
  sensing!	
  



Issues	
  of	
  sensing	
  high-­‐la8tude	
  waters	
  with	
  current	
  
ocean-­‐color	
  sensors:	
  

1.   sogware:	
  	
  
	
  algorithm	
  

2.	
  hardware:	
  
	
  spa8al	
  resolu8on	
  

(Szeto	
  et	
  al	
  2011)	
  

Low/no	
  high-­‐la8tude	
  waters;	
  
Large	
  devia8on	
  from	
  the	
  regression	
  line.	
  



Only	
  HyspIRI	
  could	
  resolve	
  fine-­‐scale	
  varia8ons!	
  



(Lee	
  et	
  al	
  2012)	
  

Past	
  and	
  current	
  ocean-­‐color	
  sensors	
  are	
  unable	
  to	
  sense	
  
water	
  cons8tuents	
  in	
  these	
  “new”	
  waters!	
  

Requires	
  a	
  sensor	
  like	
  HyspIRI!	
  



1.  	
  unique	
  for	
  near-­‐shore/liAoral	
  zone	
  
2.	
  unique	
  for	
  high-­‐la8tude	
  waters:	
  	
  
	
  	
  	
  	
  aqua8c	
  environment	
  of	
  “new”	
  fron8er.	
  

Summary:	
  

Does	
  it	
  have	
  enough	
  SNR?	
  

The	
  high-­‐spa8al	
  resolu8on	
  and	
  hyperspectral	
  sampling	
  make	
  HyspIRI	
  	
  

A	
  tenta8ve	
  list	
  of	
  products	
  for	
  aqua8c	
  environment:	
  
Shallow	
  BoAom:	
  	
  

	
  Bathymetry	
  
	
  Type	
  of	
  substrates	
  (and	
  status)	
  	
  

Water	
  Column:	
  
	
  Phytoplankton	
  (Chl,	
  func8onal	
  types)	
  
	
  Colored	
  Dissolved	
  	
  Organic	
  MaAer	
  (DOC)	
  
	
  Suspended	
  Par8cles	
  (POC,	
  Sediments)	
  



Thank	
  you!	
  


