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With the increase of population and industrial production, a great deal of industrial and household wastes 

with heavy metals are discharged directly to the ocean or via rivers. The heavy metals cannot be decomposed 

but can be transferred and accumulated with food chains [1,2]. Many heavy metals are toxic to human beings. 

It is very important to measure the heavy metal concentration in coastal waters for water quality investigation 

and environmental management. The remote sensing technology has been successfully applied for estimation 

of many parameters of water quality, such as the suspended sediments [3], chlorophyll_a, [4-6], CDOM 

(colored dissolved organic matter) [7-8], eutrophication [9-10], salinity[11], and water quality grades [12]. 

The remote sensing technology has many advantages over the conventional investigation of water quality for 

its high spatial and temporal resolution, low cost, big coverage of data and synchronization. With its 

development, the remote sensing technique is expected to retrieve more parameters of water quality.  

According to the geochemistry behaviors of heavy metals in coastal waters, the heavy metals in water 

will exist in three forms [13-14]: a) the particle form, which is absorbed by suspended particles, b) the

dissolved form, which is chelated by dissolved organic matters; and c) the biological form, which is 

utilized by phytoplanktons. It means that the distribution of heavy metal concentration in waters is controlled 

by the three kinds of water components, i.e. the suspended sediments, phytoplankton and dissolved organic 

matters. On the other hand, the optical property of waters is also determined by the three kinds of water 

components. In order to verify the possiblity of remotely-sensed estimation of heavy metal concentration, 

three cruises were conducted for in-situ data collection in the Pearl River estuary in Augest, October and 

November, 2009, respectively. An above-water method was used for the measurement of remote sensing 

reflectance (Rrs). The water-leaving radiance, the radiance reflected by a reference panel with 25% reflectance 

and the sky radiance were measured in turn for 3 times using the Ocean Optics USB4000 spectrometer 

(wavelength range from 346 to 1037 nm with a spectral resolution of 0.22 nm) at 48 sampling points, where 

the water samples were synchronously collected for lab analysis of concentration for three heavy metals (Cu, 



Pb and Zn) and other water components (suspended sediments, chlorophyll-a and CDOM). The in-situ 

measured remote sensing reflectance data were calculated by integrating the spectral resolution to 10 nm. The 

relationships between the concentration of the three heavy metals (Cu, Pb and Zn) and the remote sensing 

reflectance were analysed. The results showed that all the three heavy metals have good correlative relation 

with the remote sensing reflectance data. The Zinc has the highest correlative relation (R2=0.73) and the 

copper has lowest correlative relation (R2=0.45). It showed that there is a possibility to retrieve the 

concentration of heavy metals in coastal waters from remote sensing data. Seven more cruises will be 

conducted in 2010 for in-situ data collection with the support of two undergoing projects and an algorithm for 

estimation of heavy metal (e.g. Zinc) concentration in the coastal water of Pearl River estuary is expected to 

be developed with more in-situ data (totally 160 samples).  
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