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Abstract

Monitoring and better understanding of sediment flux and processes in coastal environments are important to maintain water quality and geomorphologic balance. This study describes the development and validation of an algorithm to estimate
total suspended sediments (TSS) based on remote sensing reflectance (Rrs) and MODIS/Terra band 1 data. Two image processing methods were used in all MODIS data for evaluation and comparison purposes. Both methods are based on
predefined routines specific for MODIS data on two different image analysis packages: SeaDAS and ENVI. The evaluation results of this comparison will determine the applicability of these processing tools in these waters and the best method
for algorithms development purposes. Analyses of in situ data showed a significant relationship between TSS and Rrs at 645 nm (R2=0.73) indicating positive response of this parameter in the interested region of the spectrum. Developed
algorithms were evaluated by applying resultant equations to two MODIS images from which in situ data were available. In the validation analysis the lower error was encountered when using an exponential equation, however linear equations
estimations followed better the tendency of measured values. Additional processing parameter will be evaluated in order to improve validation results and produce TSS operational products for tropical coastal waters.

Introduction
Mayagüez Bay is an open bay located at the west part of Puerto Rico between latitude N 18°
09’ to 18° 18’ and longitude W 67° 09’ to 67° 15’. This area provides exceptional resources to
study inshore processes and coastal dynamics that can be used as baseline for the development
of biogeo-optical algorithms in tropical coastal waters. As many other coastal environments
this bay is highly affected by inland processes including sediment and nutrients fluxes and
anthropogenic derived discharges.
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The concentration of total suspended sediments (TSS) is considered one of the most important
water quality parameters [1] and can produce non-point source pollution. The application of
previously formulated ocean color algorithms for the estimation of water constituents is
generally limited by site-specific factors [2], and presently there is no uniform remote sensing
based model to estimate TSS. It is well known that in Case 2 waters the leaving signal is highly
dependant of TSS concentration specially in wavelengths longer than 500 nm [3-4-5].
Therefore MODIS band 1 (250 m), which covers the range between 620 to 670 nm, contains
potential data to estimate TSS. One of the most determinant aspects when using satellite
images to retrieve water quality parameters is the atmospheric correction. The present study is
focused in the development, evaluation and validation of site-specific algorithms to estimate
TSS based on MODIS reflectance band 1.
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Methods
This study aimed to establish
empirical relationship between in
situ
measurements
of
TSS
concentration, MODIS band 1
reflectance and in situ remote
sensing reflectance (Rrs) as measured
with a field spectroradiometer. Two
atmospheric correction methods
available in two different image
analysis packages were compared.
This approach will show the
potential of MODIS sensor for TSS
estimations and determine the best
method to develop an algorithm for
this purpose.
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Conclusion

Algorithms Evaluated
TSS = 602.63 * (0.5157 * (MODIS band 1) - 0.0089) + 3.1481

(1)

TSS = 602.63 * (0.3043 * (MODIS band 1) - 0.0036) + 3.1481

(2)

TSS = 602.63 * (0.0007e 47.755* MODIS band 1 + 3.1481

(3)
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Atmospheric correction included in L2gen command (SeaDAS) is not suitable for
application in Mayagüez Bay waters. This same result is expected to find in other tropical
bays. Fairly good empirical relationship were defined between in situ Rrs, TSS and MODIS
band 1 data using linear and exponential equations. Application of developed equations
resulted on TSS products able to detect spatial variations associated to typical patterns of
coastal environments. Algorithm 3 showed the higher correspondence between observed
and estimated values (RMSE 4.76 mg/l). Validation results can be improved by addressing
limiting factors such as lacking of data corresponding to high concentrations, and
contamination by the remaining atmospheric effect in the derived reflectance of the sensor.
The results obtained in this study provide a baseline to develop TSS operational products for
tropical coastal waters by developing preliminary products and identifying potential errors
and limiting factors in the process.
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