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Hab ita t  Map p ing  Ap p ro ach  – O b je ct-b ase d  Mach ine  Le a rn ing
Le ve rag e  ne w ob je ct-b ase d  machine  learning  ap p roache s to  re p eate d ly id e ntify and  
classify hab itats as ne w imag e ry b e come s availab le .

1. Using  Normalize d  Diffe re nce  Ve g e tation Ind ex (NDVI) Normalize d  Diffe re nce  Wate r 
Ind ex (NDWI), and  Visib le  Atmosp he rically Re sistant Ind ex (VARI) as inp uts, 
comp ute r d ig itize s 53,000 p olyg ons re p re se nting  sp atially d istinct feature s.

Go a l: Map  Grays Harb o r Estua ry Hab ita t
To sup p ort the  ASRP and  p ro je ct sp onsors in d e ve lop ing  
p lans for p ro te cting  and  re storing  hab itat in the  Estuary 
Ecolog ical Re g ion, an e ffort was und e rtake n to  up d ate  
hab itat map p ing  as most existing  map p ing  is b ase d  on 20+ 
year o ld  d ata.
O ne  of the  challe ng e s with map p ing  hab itat in e stuarie s is 
the ir size  and  d ynamism. The  e stuary e colog ical re g ion is 
182 sq uare  mile s, d ifficult to  acce ss on the  g round , and  
hab itats fre q ue ntly chang e  from human and  natural force s.
To ad d re ss this challe ng e , we  e valuate d  Se ntine l-2 L2A 
imag e ry to  map  hab itats. Se ntine l-2 is a Europ ean sate llite  
mission consisting  of a conste llation of two sate llite s that 
p rovid e  hig h-re so lution, multisp e ctral imag e ry for 
monitoring  Earth's land  surface s and  coastal wate rs. The  two 
sate llite s have  a le ss than 5-d ay re visit time  at mid -latitud e s, 
and  cap ture  d ata in 13 sp e ctral b and s, 4 of which are  10-
me te r re so lution (re d , b lue , g re e n, and  NIR). Each imag e  is 
co lle cte d  in a 290 km wid e  swath making  it p ossib le  to  vie w 
most of the  Washing ton coast at a sing le  p oint in time , and  
the  d ata is p ub licly and  fre e ly availab le . 
The  hig h re visit time  and  larg e  swath size  p rovid e s 
ad vantag e s ove r o the r fre e ly availab le  imag e ry (e .g ., NAIP) 
that is co lle cte d  le ss fre q ue ntly and  not at a sing le  tid al le ve l.

Eva lua tio n : Se ntine l-2
Se ntine l-2 has b e e n co lle cting  imag e ry since  2017, so  we  
wrote  cod e  to  clip  and  d ownload  all cloud -fre e  usab le  
imag e s of the  e stuary as 5-b and  raste r's (re d , b lue , g re e n, 
NIR, SWIR) b e twe e n 2017 and  2024. We  ob taine d  57 hig h 
q uality imag e s and  corre late d  imag e s to  tid e  at We stp ort. 
Whe n we  comp are  low-tid e  imag e ry from 2018 to  2024 
using  a Normalize d  Diffe re nce  Ve g e tation Ind ex (NDVI – 
whe re  ye llow is se t to  ap p roximate  the  re fle ctance  of aq uatic 
ve g e tation b e d ), we  se e  larg e  d iffe re nce s in the  amount and  
location of aq uatic hab itats throug h time . We  also  se e  larg e  
d iffe re nce s from old e r e stuarine  hab itat map p ing  e fforts 
(e .g ., PMEP) whe n comp are d  ag ainst curre nt cond itions. 
Be cause  of Se ntine l-2’s hig h re visit time , we  can ob tain 
re ce nt imag e ry d uring  cloud -fre e  p e riod s includ ing  imag e ry 
co lle cte d  just 2 we e ks ag o, thoug h not always at low-tid e .

2. Use  existing  d ata and  knowle d g e  to  re fine  and  classify p olyg ons in a sche ma 
ap p rop riate  to  the  p urp ose  and  re so lution of the  re so lution of the  und e rlying  d ata 
(e .g ., Corine  Land  Cove r and  NOAA C-CAP BETA 10-me te r classifications).

3. De ve lop , corre ct and  up d ate  mod e ls. Note : The  b ig g e st challe ng e  in classifying  
p olyg ons is sp atial and  te mp oral incong rue ncy. Without a g ood  mod e l, once  the  
existing  classifications b e come  stale , you run the  risk of having  to  start from scratch.
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