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We dem onstra te  the capab ility  fo r  de tecting  suspended particu la te  m atte r concen tra tions (SPM) in 
coastal waters using the O pera tiona l Land Im ager (OLI) on Landsat 8 (L8) (V anhe llem ont and 
Ruddick, subm itted ). L8 was launched February IB , 201 B and norm al opera tions sta rted  on May 30, 
2013. L8 has a 16-day repeat track, and o ffe rs  high reso lu tion  im agery: OLI has 8 spectra l bands at 
30m  reso lu tion , and one panchrom atic  band at 1 5m.

OLI was designed w ith  a much h igher s igna l-to -no ise  ra tio  than the ins trum en ts  carried on previous 
Landsat m issions, and has a large po ten tia l fo r  marine app lica tions. Moreover, L8/OLI data  is made 
free ly  available by USGS (e.g. h ttp :/ /e a rth e x p lo re r.u s q s .g o v /). A s im ple a tm ospheric  co rrection  is 
perfo rm ed on the OLI im agery, to  remove e ffects o f Rayleigh and aerosol sca tte ring , based on 
(Gordon and Wang, 1994) and (Ruddick e t al., 2000). Estimates o f SPM (Nechad i., 2010) are 
com parable to  those o f the w e ll-va lida ted  MODIS-Aqua sensor.

The im pact on sea surface SPM o f various hum an activ ities  is observed in OLI im agery. Increased 
SPM is found  in boat wakes and in the wakes o f o ffshore  constructions, such as w ind  tu rb ines. 
D redging activ ities , SPM patte rns w ith in  harbours and around hard structu res such as breakwaters 
are observed. Natural processes can also be stud ied , such as small-scale eddies on fro n ts  between 
w ate r masses, and high suspended sedim ents near sha llow  sand banks and in river plumes.

W ide-swath m edium  spatia l reso lu tion  (0.25 -  1km) po la r-o rb itin g  sensors such as MODIS-Aqua w ill 
con tinue  to  be usefu l because o f the h igher tem pora l coverage: da ily  im agery at 50° - w ith  variable 
usab ility  due to  cloud cover. This makes th e ir  datasets useful fo r  long-te rm  analysis and m u lti­
tem pora l com posite  genera tion  (e.g. V anhe llem ont and Ruddick, 2011). However, OLI a llows the 
s tudy  o f sm all-scale processes th a t are im possib le  to  observe at m oderate reso lu tion  as its spatia l 
reso lu tion  (30m ) is an o rde r o f m agn itude better. The synerg is tic  com b ina tion  o f op tica l sensors 
p rov id ing  data at d iffe re n t tim e  and length  scales (e.g. OLI/MODIS) may prove to  be advantageous, 
as a lready dem onstra ted  fo r  SEVIRI/MODIS (Vanhe llem ont e ta ! . ,  2013).

References
Gordon, H.R. and M. Wang. 1994. Retrieval o f w ater-leaving radiance and aerosol op tica l th ickness 

over the  oceans w ith  SeaWiFS: a p re lim ina ry  a lgo rithm . A pp l. Opt. 3 3 :4 4 3 -4 5 2 .
Nechad B., K. Ruddick and Y. Park. 2010. C a lib ra tion  and va lida tion  o f a generic m u ltisenso r 

a lg o rith m  fo r  m apping o f to ta l suspended m atte r in tu rb id  w aters. Remote Sens. Environ.
1 14 :854 -866 .

Ruddick K.G., F. Ovidi and M. R ijkeboer. 2000. A tm osphe ric  co rrec tion  o f SeaWiFS im agery fo r  
tu rb id  coastal and in land waters. A pp l. Opt. 39 :897 -91  2.

V anhe llem ont Q., G. Neukerm ans, and K. Ruddick. 2013. Synergy between po la r-o rb itin g  and 
g eosta tiona ry  sensors: Remote sensing o f the ocean at h igh spatia l and high tem po ra l 
reso lu tion . Remote Sens. Environ.

V anhe llem ont Q. and K. Ruddick (subm itted ). Sedim ent plum es associated w ith  o ffshore  w ind 
tu rb ines  observed w ith  Landsat 8. Remote Sens. Environ.

V anhe llem ont Q. and K. Ruddick. 2011. G eneralized sa te llite  image processing: e igh t years o f ocean 
co lou r data  fo r  any region on earth, in: Proc. SPIE 81 75, Remote Sensing o f the Ocean, Sea lee, 
Coastal Waters, and Large W ater Regions 2011, 8 1 750Q  (O ctober 07, 2011 ).

-  121  -

mailto:auinten.vanhellemont@mumm.ac.be
http://earthexplorer.usqs.gov/

