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This	
   study	
   inves-gated	
   monthly	
   fluctua-ons	
   of	
   satellite	
   derived	
  
chlorophyll	
   concentra-ons	
   in	
   rela-on	
   to	
   ocean	
   surface	
   currents	
   that	
  
were	
   retrieved	
   from	
   the	
   Ocean	
   Surface	
   Current	
   Analyses	
   Real	
   Time	
  
(OSCAR)	
  System	
  in	
  the	
  region	
  off	
  the	
  island	
  of	
  Luzon.	
  An	
  objec-ve	
  was	
  
to	
  detect	
  changes	
  in	
  chlorophyll	
  patchiness	
  in	
  response	
  to	
  surface	
  flow	
  
The	
   distribu-on	
   of	
   chlorophyll	
   suggests	
   that	
   part	
   of	
   the	
   enhanced	
  
chlorophyll	
   concentra-on	
  was	
  a	
   result	
  of	
  advected	
  water	
   from	
  Manila	
  
Bay	
  and	
  the	
  transport	
  of	
  water	
   through	
  the	
  Verde	
   Island	
  Passage.	
  The	
  
circula-on	
  at	
  around	
  150	
  N	
  was	
  rather	
  weak	
  in	
  December	
  but	
  in	
  January	
  
a	
  strong	
  west	
  component	
  developed.	
  The	
  evolu-on	
  of	
  flow	
  reversal	
  was	
  
evident	
   during	
   the	
   inves-gated	
   period	
   that	
   eventually	
   led	
   to	
   an	
  
an-cyclonic	
   water	
   movement	
   in	
   March	
   2010.	
   The	
   corresponding	
  
chlorophyll	
  distribu-on	
  and	
  its	
  patchiness	
  are	
  interpreted	
  in	
  connec-on	
  
with	
   the	
   changes	
   in	
   the	
   circula-on	
   due	
   to	
   episodic	
   wind	
   surges	
   that	
  
might	
  be	
  responsible	
   for	
  offshore	
  transport	
  of	
  water	
  masses	
  with	
  high	
  
chlorophyll	
   values,	
  and	
  a	
   fast	
   response	
  of	
   the	
  biological	
   system	
  to	
   the	
  
reversal	
  of	
  flow.	
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For some months in 2012, the persistence of cloud coverage did not allow to composite a complete yearly 
cycle and therefore missing monthly data due to cloud contamination were included from previous years. 
This generated assembly of chlorophyll maps in Figure 1shows that high concentrations of chlorophyll in 
Manila Bay are apparent throughout the year and that occasional eutrophication of the coastal area is a 
result of discharged water from Manila Bay. Nearcoastal eutrophication therefore can be connected to 
elevated nutrient levels in the out flowing water from Manila Bay. 
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Figure1: Monthly mean chlorophyll concentrations in the Philippine Sea. The color bar has a 
threshold level at 0.3 mg m-3. Manila Bay has concentrations that exceed the threshold and values 
are close to 30 mg m-3. 
 
The distribution of chlorophyll for January 2012 also suggests that part of the water masses with elevated 
chlorophyll concentrations west of Luzon area contribution of advected water from the Verde Island 
Passage. For that reason, it can be deducted that the observed offshore chlorophyll patches are a result of 
our flowing water from both the passage and the Manila Bay. Elevated chlorophyll concentrations in the 
offshore region appear especially during the winter season and were observed in consecutive years but for 
different months. From these observations, it is evident that the lifespan of those patches must be less than 
the temporal scale of four weeks of the analyzed data. There is also confirmation that the increased 
chlorophyll values in the offshore region are advected from the Verde Island Passage and are not 
necessarily a result from discharge from the Manila Bay alone. 
 

MONTHLY CHLOROPHYLL CONCENTRATIONS IN THE PHILIPPINE SEA 
The color bar has a threshold level at 0.3 mg m-3. Manila Bay has close to 30 mg m-3. 



International Journal of Geology, Earth and Environmental Sciences ISSN: 2277-2081 (Online) 
An Online International Journal Available at http://www.cibtech.org/jgee.htm 
2013 Vol. 3 (1) January-April pp.63-68/Karl H Szekielda 
Research Article 

66 
 

The observed location and the changes of augmented chlorophyll distribution need to be viewed in 
connection with the prevailing wind and current systems. Pullen et al., (2008) demonstrated there sponse 
of mesoscale eddies off Mindoro and Luzon dueto fastwind surges in this region that are subsequently 
detached by wind events. These eddies were found to move away from the coast and travel westward 
across the South China Sea, interacting with the complex offshore eddy field along the way. 
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Figure 2: Chlorophyll patchiness for the years 2008 to 2011. 
 
Rypina et al., (2010) found that Manila Bay and its surrounding coastline regions were source waters for 
the eddies but stated that flow from the Verde Island Passage that separates the islands of Mindoro and 
Luzon was not a significant factor in feeding the eddies. However, the chlorophyll distribution shown in 
Figure 2 implies that contribution of river discharge other than the discharged effluent from Manila Bay 
and the episodic wind surges might be responsible for offshore transport of water with increased 
chlorophyll values. 
In order to highlight this observation, mean ocean currents were analyzed to detect changes in the surface 
flow in relation to chlorophyll patchiness for the period December 2009 to March 2010as shown in Figure 
3. Due to the low spatial and temporal resolution of the current data, the near-coastal regime is not fully 
resolved; however, the general current system can be elucidated. In particular, it is evident that changes in 
the circulation can appear at rather short time scales and reversal in currents is documented with 
observations for January and February2010. Based on the monthly averaged current data,variation of the 
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circulation is certainly at a smaller temporal-space relation although reversal of the currents and building 
of the anticyclonic gyre were resolved in March 2010. 
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Figure 3: Monthly mean currents based on OSCAR from December 2009 to March 2010 

 
CONCLUSION 
The changes in chlorophyll concentrations and itspatchinessare related to the reversal of the monsoon 
seasons andassociated processes.For December 2009, the circulation at around 150Nwas rather weak but 
in January a strong west-component was recognizable. The evolution of flow reversal was evident in 
March that eventually led to the anticyclonic circulation. The impact of flow direction on the biological 
system, as described in terms of chlorophyll,is interpreted in connection with the changes in circulation as 
given in Figure 3. The December and January currents signify westward transport away from the regions 
around the western coasts of Mindoro and Luzon and transport of water through the Verde Island 
Passage,a fact that was also documented by Gordon et al. (2011).Appearance of high concentrations of 
biomass based on the offshore transport of water from Manila Bay and the Verde Island Passage and 
reversal of circulation therefore explains the isolated patches found in the chlorophyll distribution.The 
reversal in circulation consequently explains also the rather low concentration of chlorophyll in the 
offshore region and is a result of eastward transport of water from the South China Sea that can be 
regarded as low in nutrients as well as in biomass. With respect to the dynamics of offshoreLuzon, it was 
demonstrated that the circulation reverses very rapidly and that the biological system, described here in 
terms of chlorophyll, responds very quickly to hydrographic changes. 
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CONCLUSIONS  
•  In	
  December	
  2009,	
  the	
  circula-on	
  at	
  around	
  150N	
  was	
  rather	
  
weak	
  but	
  in	
  January	
  a	
  strong	
  west-­‐component	
  was	
  
recognizable.	
  The	
  evolu-on	
  of	
  flow	
  reversal	
  was	
  evident	
  in	
  
March	
  that	
  eventually	
  led	
  to	
  an	
  an-cyclonic	
  circula-on;	
  

•  The	
  impact	
  of	
  flow	
  direc-on	
  on	
  the	
  biological	
  system,	
  as	
  
described	
  in	
  terms	
  of	
  chlorophyll,	
  is	
  interpreted	
  in	
  connec-on	
  
with	
  the	
  changes	
  in	
  circula-on;	
  

•  The	
  December	
  and	
  January	
  currents	
  signify	
  westward	
  
transport	
  away	
  from	
  the	
  regions	
  around	
  the	
  western	
  coasts	
  
of	
  Mindoro	
  and	
  Luzon	
  and	
  transport	
  of	
  water	
  through	
  the	
  
Verde	
  Island	
  Passage;	
  

•  Reversal	
  in	
  circula-on	
  explains	
  rather	
  low	
  concentra-on	
  of	
  
chlorophyll	
  in	
  the	
  offshore	
  region	
  and	
  is	
  a	
  result	
  of	
  eastward	
  
transport	
  of	
  water	
  from	
  the	
  South	
  China	
  Sea	
  that	
  can	
  be	
  
regarded	
  as	
  low	
  in	
  nutrients	
  as	
  well	
  as	
  in	
  biomass;	
  

•  The	
  circula-on	
  reverses	
  rapidly	
  and	
  the	
  biological	
  system	
  
responds	
  accordingly	
  quickly	
  to	
  the	
  changes.	
  	
  

	
  


