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BIO-OPTICAI CHARACTERISTICS OF
BRUNEI BAY DURING THE NORTHEAST

MONSOON SEASON

Md.  Suf f ian  ld r is ,  Nur  Haf iza  Raml i ,  Noor  Hazwan i  Mohd Azmi  &  A idy  @

Mohamed Shawal  M.  Mus l im

INTRODUCTION

r rowledge of  the var iabi l i ty  of  oceanic opt ical  and bio-opt ical  propert ies are essent ia l
'  r  unders tand many phys ica l ,  b io log ica l  and chemica l  p rocesses  in  the  oceans

.) ickey & Falkowski ,  2002).  The abi l i ty  of  l ight  to penetrate far ther into seawater

.  no t  on ly  impor tan t  fo r  ocean ic  phy top lank ton  pr imary  p roduc t ion ,  bu t  i t  i s  a lso
-uc ia l  to  t l re  ocean b iogeochemica l  cyc l ing  o f  chemica l  e lements  and the  var iab i l i t y
'  upper-ocean heat budget.  An understanding of  the opt ical  propert ies of  seawater

, i rsorpt ion and backscatter ing) can provide insight into the contr ibut ions of  d i f ferent

:r t ical ly act ive const i tuents to the spectral  ocean signature of  water or remote sensing

. . : lec tance,R, ,  in  bo th  coas ta l  and ocean ic  waters .  Cenera l l y ,  the  op t ica l l y  ac t i ve

rrst i tuents of  the water can be represented by broadly def ined substances such as
' ' r toplankton, dissolved organic matter and suspended inorganic sediments.  The

..  . r t ive amount of  these substances in the water is used to c lassi fy the types of  water,
' i re ras  case-1  orcase-2  (More l  &  Pr ieur ,  1977) . In  mostcases ,  a l though i tdoes  no t

. ' ,avs hold as a good assumption, open ocean waters are general ly considered as

, .e- l  type, whose opt ical  propert ies are determined pr imari ly by phytoplankton
'r l  i ts  re lated co-varying decay products of  b io logical  or ig ins (e.g.  detr i tus and

oured dissolved organic matter) .  In contrast ,  case-2 waters are typical ly coastal

- ' . ,  the Brunei  Bay, where other substances which do not always covary wi th the
' ' , top lank ton  p igment ,  s ign i f i can t ly  a f fec t  the  ocean co lour  s igna l .

Sate l l i te  ocean co lour  remote  sens ing  has  been w ide ly  used to  n rap  b io loq ic . r l

, -a rne ters  in  the  ocean.  One o f  the  app l ica t ions  o f  th is  remote  sens ing  svs ter r  i<  to

. . rsure  pr imary  p roduc t iv i t y ,  ch lo rophy l l  and suspended par t i cu la te  r ra t te r  SP\1
-  '  .  has  been ach ieved us ing  a  se t  o f  g loba l  a lgor i thms tha t  a re  basec l  o r t  an  a \e raqe

.rc l  of  in-s i tu datasets col lected in di f ferent parts of  ocean. These i r r -s i tu c l . r t . rsets

.ered a wide range of  the water types from coastal  to of fshore rvater rr i th r tear l r



909o of them are col lected in ol igotrophic ocean region or case-1 water (Werri '

& Bai ley,2005)  wi th smal ler  contr ibut ion f rom coloured d issolved organic  nra: ' .

(CDOM) and detr i tus. At a global scale, this algori thm has been showed to pertr '

wel l  and can be used to provide general information about the ocean. Hour",.

at a regional scale, the retr ieval accuracy of satel l i te ocean colour products i :

a lways as expected (e.g.  Carder  et  a | . ,2004;  Blondeau-Pat iss ier  et  a | . ,2011 . :

the establ ishment of regional algori thms has been suggested to better interpru':  '

satel l i te data. Especial ly in a broad range of water types such as those in the. '

area, the main factors contr ibuting to the errors in the satel l i te ocean colour pro(:.

are primari ly associated with uncertainty in the atmospheric corrections and reg

differences in optical propert ies of phytoplankton and uncorrelated concentrat ir  '  -

CDOM and suspended sediments in dif ferent ocean regions. In most cases, hor' , .

these uncertaint ies are related strongly to seasonal changes in local envirorrn'.

condi t ions in  a g iven area.  Since b io logica l  and physica l  dynamics of  the oc( , . : '

known to be highly intermittent, the understanding of the variabi l i tv of the bio-, ' :  '

state of ocean is very important for characterizing the marine optical envir()r ' ' -

and developing the most  re l iab le remote sensing ocean colour  a lgor i thms.

Motivated by attempting to understand the applicabi l i ty of satel l i t t '

co lour  products and the l imi ts  of  re l iab i l i ty  of  th is  space-based measurer- ' .

the study area, this study focuses on the variabi l i ty of bio-optical properl ' --

how this variabi l i ty may affect the accuracy of the Chl retr ieval from satel l i t t .

colour data. Thus, the objectives of this study are to (1) describe and charactt" .  '  ' f ,

variabi l i ty in bio-optical propert ies in the Brunei Bay coastal water; and r2 t .  F

the applicabi l i ty of the MODIS ocean colour algori thm, which is the mo-' l '

used and published algori thm for the study of near near-surface optical p'  , 'u ,*

and part icularly for the estimation of Chl concentrat ion.

METHODS

Bio-optical Cruise

Optical and in-water constituents data were collected during the miclri ,

northeast monsoon season from 6'h to l l thJanuary 2014 using a 15 rrr  :  -

boat in Brunei  Bay. The study area spans approximately f rom lat i tudes 4 ; i

1 6 ' N  a n d  l o n g i t u d e s  1 1 5 ' 0 3 ' E  a n d  1 1 5 o 3 3 ' E  ( F i g u r e  1 ) ,  w i t h  d e p t h s  r a n *

4 m to 34 m. The sampl ing gr id consisted of  34 stat ions which were s[) .1t ' -
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