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2014:	  Year	  of	  the	  Blue-‐Green	  Algae	  
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Background 



California	  is	  NOT	  Lake	  Erie	  
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You	  Are	  Here	  

Background 



Challenge: two optically similar species 

	  

	  

Aphanizomenon flos-aquae Microcystis spp. 

Background 



Pinto	  Lake,	  Our	  Favorite	  Toxic	  Cesspool	  
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Detec'ng	  Blue-‐Green	  Algae	  
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Several	  algorithms	  have	  been	  
developed,	  including	  the	  
Cyanobacterial	  Index	  (CI)	  and	  
various	  phycocyanin	  absorp'on	  
methods.	  
	  
We	  generalized	  the	  spectral	  
shape	  methods	  to	  take	  
advantage	  of	  hyperspectral	  data,	  
and	  also	  developed	  a	  Sca_ering	  
Line	  Height	  (SLH)	  algorithm	  
which	  works	  with	  almost	  any	  
sensor,	  including	  MASTER	  

Algorithms 



Spectral	  Data	  
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ASD	  &	  GER	  valida4on	  data	  

Hyperspectral	  Imager	  for	  
the	  Coastal	  Ocean	  (HICO)	  
	  
~	  100	  m	  pixels,	  processed	  
using	  standard	  (minimal	  
op4miza4on)	  TaKaa	  
atmospheric	  correc4on	  

Data 



Remote	  Sensing	  Data	  
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Data 

SLH (sr^-1)SLH (sr^-1)

SLH (sr^-1)

Pinto Lake, July 22, 2009 Kelly Lake, July 22, 2009 UCSB Lagoon, June 30, 2011

Applica'on	  with	  MASTER	  

Pinto	  Lake	   Kelly	  Lake	  

Applica'on	  with	  HICO	  



Predic'ng	  Toxic	  BLooms	  
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Summary Results 



Real-‐Time	  Applica'on	  
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Application 

State	  of	  California	  sets	  Ac4on	  Level	  of	  0.8	  ppb	  for	  
drinking	  water	  or	  recrea4onal	  exposure	  
	  
Mouse	  studies	  suggest	  nasal	  inhala4on	  is	  12x	  more	  
potent	  than	  direct	  consump4on	  
	  
Very	  liUle	  known	  about	  aerosoliza4on,	  but	  studies	  
suggest	  it	  is	  possible	  

First	  Order	  Ques'on:	  
What	  happens	  if	  we	  
get	  a	  highly	  toxic	  
bloom	  in	  an	  
urbanized	  area?	  



Predic'ng	  Impacts	  Downwind	  
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Application 

Pinto	  Lake	  Highly	  Toxic	  Bloom	  



Predic'ng	  Impacts	  Downwind	  
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Application 



Predic'ng	  Impacts	  Downwind	  
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Application 

Lake	  Elsinore,	  Iden;fied	  from	  HyspIRI	  Imagery	  



Predic'ng	  Impacts	  Downwind	  
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Application 



Brief	  Update	  on	  PHYDOTax	  
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Monterey	  Bay:	  10	  Apr	  2013	  
Flightline:	  f130410t01p00r10	  
Atmospheric	  Correc'on:	  Empirical	  Line	  from	  9/29/2014	  
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Dinoflagellate	   Diatom	   Cyanophyte	  
Propor'ons	  AVIRIS	  10	  Apr	  13	  

Dinoflagellate	   Diatom	   Cyanophyte	  
Taxon-‐specific	  Biomass	  	  



Summary	  
Challenges	  
-‐  In	  many	  regions,poten'ally	  toxic	  cyanobacterial	  blooms	  are	  ephemeral	  and	  

associated	  with	  small	  waterbodies	  
-‐  We	  cannot	  spend	  weeks/months	  op'mizing	  data	  quality	  
	  

Progress	  
-‐  We	  have	  successfully	  extended	  spectral	  shape	  algorithms	  to	  mul'ple	  sensors	  
-‐  We	  can	  separate	  non-‐toxic	  and	  toxic	  species,	  providing	  predic've	  capability	  
-‐  HyspIRI-‐like	  simula'ons	  (HICO,	  MASTER,	  AVIRIS)	  demonstrate	  applicability	  
	  

Opportuni;es	  
-‐  Given	  more	  'me,	  we	  can	  successfully	  apply	  more	  sophis'cated	  PFT	  

algorithms,	  such	  as	  PHYDOTax,	  to	  these	  data	  
-‐  PRISM	  and	  AVIRISng	  data	  provide	  a	  framework	  for	  refining	  PHYDOTax	  

specifically	  for	  inland	  waters	  
-‐  State	  of	  California	  is	  ini'a'ng	  a	  Remote	  Sensing	  program	  for	  inland	  waters	  
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