


extensive areas around the island. In La Parguera, southwestern Puerto Rico, 
Chlorophyll-a (Chl-a) concen trations persisted for a pproximately two weeks and 
extended beyond the insular shelf. 
 
The im pact of  episodic rainf all e vents on th e coasta l waters of  Puerto Rico will be 
assessed with the us e of satellite remote sensing technology. Daily and  weekly averaged 
MERIS mapped products of Chl-a concentratio n and K490 will be used  in a tim e series 
analysis to establish baseline conditions and to  quantify the evolution of these parameters 
in the m arine environ ment after the episodi c events. HIC O hyperspectral data will be 
used to supplem ent the MERIS data by providing higher spatial and spectral resolution 
data in coastal waters. This study will explore the capability for timely assessments of the 
impact of episodic events on coastal water quality in this region using ocean color remote 
sensing and in s itu monitoring.  In addition, a large da tabase that will be generated of 
AOPs and IOPs, com bined with sim ultaneous m easurements of Chl-a, CDOM, and  
suspended s ediments will contribute  to globa l databas es f or algorithm  developm ent in 
Case-1 and Case-2 waters.   
 
Schedule and Plans 
 
Weekly bio-optical field sam pling at six op tically-deep s tations in L a Parguera and 
Guánica Bay (corner coordinates 17 °59’13.5”N, 67 °08’28.8”W; 17 °59’13.5”N, 
66°52’47.2”W; 17°52’48.3”N, 67°08’32.6”W; 17°52’48.3”N, 66°52’39.6”W) (Figure 1)  

 
Figure 1.  Study area (white box) in southwestern Puerto Rico. 

 
started in March 2011 and will extend to the summer of 2011. Additional sam plings will 
take place d uring and after ep isodic rainfall events from now until December 2012. The 
selected stations will be sampled with an existing profiling sensor package that contains a 
CTD to measure temperature and salinit y, a WetStar fluorom eter for chlorophyll 
fluorescence, an ac-9  for absorption and  attenu ation, and a HydroScat-6 for  
backscattering.  W ater-leaving radiance and the above-surface downwelling irradiance 



will be m easured using a GER 1500 spectro radiometer to c alculate the rem ote sensing 
reflectance. Concentration of phytoplankton chlorophyll-a will be ob tained us ing the 
fluorometric m ethod of W elshmeyer (1994) with a TD-700 fluorom eter from  Turner 
Designs.  Optical absorption spectra of th e colored dissolved organic m atter (CDOM), 
ag(λ), will be determined with a Perkin Elmer double-beam spectrophotometer following 
the method described by Bricaud et al. (1981).  Total suspe nded sediments concentration 
will be dete rmined gravimetrically following the procedures outlined b y Strickland and 
Parsons (1972).   
 
We will validate MERIS products and HICO level 2B products with the field data. L evel 
2A atmospherically corrected remote sensing reflectance data and leve l 2B standard data 
products from  HICO are request ed for orbital overpass over Puerto Rico beginning in 
March 2011.  
 
Deliverables 
 
1) Validation of HICO standard data products. 
2) Yearly participation in HICO Data Team Meetings. 
 
References 
 
Bricaud, A., Morel A., and Prieur L. 1981. Absorption by dissolved organic matter of the 

sea (yellow substance) in UV and visible domains. Limnology and Oceanography, 
26:43-53. 
 

Gilbes, F., R.A. Armstrong, R. Webb, and F. Muller-Karger.  2001. SeaWiFS Helps 
Assess Hurricane Impact in the Caribbean Sea. EOS, Transactions, American 
Geophysical Union, Vol. 82, No. 45, pages 529 and 533. 

 
Strickland, J. D. H., & Parsons, T. R. 1972. A practical handbook of seawater analysis. 

Bulletin 167, (2nd ed.). Fisheries Research, 310 pp. 
 
Welschmeyer, N. 1994. Fluorometric analysis of chlorophyll a in the presence of 

chlorophyll b and pheopigments. Limnology and Oceanography, 39:1985-1992. 
 
Personnel 
 
Roy Armstrong will lead this work. The weekly bio-optical and water quality sampling is 
in collaboration with Julio Morell and Belitza Broco from the Caribbean Coastal Ocean 
Observing System (CariCOOS) as part of a MERIS high resolution data validation 
initiative. See http://www.caricoos.org 
 
Facilities 
 
The Bio-optical Ocean ography Laboratory ( http://bio-optics.uprm.edu) on Magueyes 
Island, southwestern Puerto Rico, has 10 co mputer workstations for im age processing 

http://bio-optics.uprm.edu/


using IDL/ENVI and SeaDAS software, ArcV iew GIS, 4TB raid storage, and a wide 
variety of field and labor atory equipm ent for ocea nographic and atm ospheric 
measurements. In add ition to th e instru ments m entioned prev iously, the  f ield 
instrumentation includes a Satlantic Corp. Profiler II equipped with two Micro Pro 
submersible hyperspectral radiom eters that provide 148 channels of upwelling radiance  
and downwelling irradiance (350-800 nm ), a WET Labs  ECO BB2 F backscattering  
meter, two GER-1500 spectroradiom eters, a Solar Lig ht PAR an d UV profiling 
radiometer, and a Microtops II portable sunpho tometer. Our laborato ry also operates a 
permanent UV-PAR monitoring station (Bio spherical Instrum ents GUV-511) that has 
been operational since 1995. Th is is also the site of a NASA AERONET sunphotom eter 
and a Multi-filter rotating shadow-band radiometer (MFRSR). Both ins truments measure 
aerosol optical depth. The laboratory has dedica ted use of a 21'  open boat (R/V Boriken)  
for access to the field. 
 
 




