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ABSTRACT

Suspended particle matter (SPM) includes phytoplankton and non-coloring
Suspended particle matter. Its concentrations, size, distribution is very complex,
and so it has not strict theory to describe the matter character. The method of using
remote sensing technology to monitor water quality by obtaining the suspended
particulate matter (SPM) concentration was studied in this paper, and the inversion
of SPM from remote sensing image was respectively introduced based on an
analytic model and empirical model.

The analytic model mainly focus on the problems above, making use of
equivalent sphere Mie scattering theory, and the paper analyzes the scattering
characteristics of water suspended particles. At first, we promote a formula to
calculate scattering coefficient of suspended particles using scattering efficiency
factor. This will solve the inaccuracy problems to calculate the scattering
efficiency of phytoplankton and non-algal particles, and it can analyze the
characteristics of scattering coefficient effectively. Then, the formulas of back
scattering efficiency of phytoplankton and non-algal particles will be deduced
using scattering phase function. These can accurately calculate the back scattering
efficiency of suspended particles, and analyze the characteristics of back scattering
coefficient effectively.

The empirical two-band ocean color remote sensing reflectance algorithm



(RisA1/RsA,) will beused in practice for retrieving SPM concentrations, whereh, is
usually around red band and A, is around green band. Recent literature suggested
that the reflectance ratios R;;670/R ;555 of SeaWiFS data were highly correlated to
SPM concentrations by using the coincident field data in Mississippi River estuary
(D’Sa et al., 2007). This relationship can also be expressed as

SPM = A* (R ;s 670/R,; 555) ® (1)

Similarly, MODIS and MERIS sensors have similar bands to receive water
surface reflectance.Thus, Eq. (1) can be written as

SPM = A* (R,sRed/R ; Blue) ® )

where A and B are empirical coefficients and should be determined through
in-situ data and satellite data combination analysis.

On the other hand, the backscattering coefficients have strong relationships
with the SPM concentration, which can be given by (Stramski and Kiefer, 1991)

by () = by, (550)(M/550) " x SPM (3)

where by, is the backscattering coefficient, whereas the constant n should be
determined. Based on the above mentioned algorithms, SPM concentration and its
spatial distribution map can be produced with the determination of the empirical
coefficients from local field datasets.

When the SPM estimated algorithms have been developed and established
based on previous studies and our current research work, their accuracy
assessment would be necessary.Part of the datasets collected from EPD of
HKSAR and our field measured data of water samples will be used to evaluate the
accuracy. The rest part of datasets will be used to verify the advanced algorithms
via calculating standard errors and comparing with previous results. The deviation

of the algorithm performance should also be analyzed in the study.
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