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Introduction

The Mayagüez Bay is a semi 
enclosed Bay located at the 
west coast of Puerto Rico

It suffers spatial and temporal 
variations in phytoplankton 
pigments and suspended
sediments due to seasonal 
discharge of local rivers.

The use of remote sensing for 
land-sea interface studies in 
this area requires better 
understanding of the  bio-
optical properties of the region.



General Objectives

Evaluate the spatial and temporal 
variability of the bio-optical properties.

Correlate water quality parameters and bio-
optical properties.

Develop bio-optical algorithms for 
Mayagüez Bay.



Date Stations Days

Apr-2001 24 3

Oct-2001 24 3

Feb-2002 24 3

Aug-2002 24 3

Feb-2003 24 3

Oct-2003 24 3

Jan-2004 24 3

Feb-2004 9 1

Aug-2004 10 1

Mar-2005 8 1

Jul-2005 8 1

Aug-2005 8 1

Sept-2005 8 1

Oct-2005 8 1

Dec-2005 8 1

Mar-2006 8 1

Apr-2006 8 1

Sept-2006 8 1

Oct-2006 8 1

May-2007 21 2

Mar-2008 6 1

Study Area Study Period



Methods
Research Vessel Sultana 

GER-1500

Water Sampling



Data
samples

Remote Sensing Reflectance (Rrs) during December 05 
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Remote Sensing and GIS applications

Developing a method to monitor sedimentation 
processes using MODIS data.

Studying spatial and temporal patterns of 
measured parameters by interpolation analyses 
using GIS. 

Publish research results in a web-based database 
using ArcIMS



MODIS
Moderate-Resolution Imaging Spectroradiometer

Temporal resolution is 1 day 

Platform is on two satellites:
Terra (EOS AM)
Aqua (EOS PM)

Spectral resolution- 36 bands: 
0.41 - 14.385 μm.

Spatial Resolution:
250 m (bands 1 - 2)

500 m (bands 3 - 7)

1000 m (bands 8 - 36)

Swath width: 2330 km

February 7th, 2008



Results
Equations defined in Band Math

Equation # 1

0.4033 * float(B1) – 0.006

B1 = Band 1 MODIS

Equation # 2 (mg/L)

452.41 * float(B1) + 2.9603

B1 = Equation # 1 Product
y = 452.41x + 2.9603

R2 = 0.7232

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07

Rrs (620-670)

Su
sp

en
de

d 
Se

di
m

en
ts

 (m
g/

l)

y = 0.4033x - 0.006
R2 = 0.9173

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0 0.01 0.02 0.03 0.04 0.05

MODIS Reflectance (Band 1)

M
ea

n 
R

rs
 (6

20
-6

70
)



Suspended Sediments Estimations

February 27, 2003



Suspended Sediments Estimations
March 8, 2006



TSS estimations based on bb at 
620 nm



TSS estimated at 0.5 m
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TSS estimated at 1 m
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TSS estimated at 1.5 m
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TSS estimated at 2 m
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TSS estimated at 2.5 m
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TSS estimated at 3 m
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Absorption coefficient 412 nm
Dry Season Rainy Season



GERSVIEW.UPRM.EDU

Mayagüez Bay database

GERSVIEW

ArcIMS
Mapping Interface

Mapping Interface
(World‐Wide Users, 

Researchers)

ArcView
Info Projects



Questions ?



Data layers arrangement 



After all necessary corrections data was summarized into databases



ArcIMS 9.1®

Organizational 
application  

Map distribution and 
geographic information 
system (GIS) data on the 
Internet.

Create easy-to-use, task-
focused applications that 
use geographic content. 

Deliver dynamic maps 
and data via the Web. 

Share data with others to 
accomplish tasks.
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