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(since 2000). MODIS images have been used for monitoring turbid river plume plumes 
worldwide (e.g. Miller and Mckee 2004; Petus et al. 2010; Devlin et al., 2012). 
 
For this initial Torres Strait database, we used the MODIS-Aqua ‘surface reflectance’ land 
product (MYD09GQ) in combination with MODIS True Colour composites (TC).  
 
3.1 MODIS surface reflectance land product 

The MODIS surface reflectance land product has been initially developed for land applications and 
the atmospheric correction procedure used to derive the surface reflectance is not accurate 
enough for open ocean applications. However Doxaran et al. (2009) demonstrated that this 
product can be a priori appropriate in the case of highly reflective turbid waters, as the PNG 
coastal waters. This product is relatively easy to process (see Doxaran et al., 2009) and, for a 
practical and operational point of view, was considered the most adapted within the short time 
frame of this project. Surface reflectance data are geolocated and are provided by the NASA 
(http://reverb.echo.nasa.gov/reverb/) in a Sinusoidal Grid (SIN) projection with standard tiles 
representing 10 degrees by 10 degrees. The Torres Strait protected area is located at the cross-
junction between tiles h31v09, h32v09, h31v10, h32v10 (Figure 2a). It means that for each day of 
satellite acquisition, these 4 tiles must be downloaded in order to product maps of our study area.  
 
We used the MODIS bands 1 ‘surface reflectance’ land product centred at 645 nm (R645) as a 
proxy for the turbidity (sediment-dominated) levels. Chen et al. (2007) and Hu et al. (2004) 
demonstrated that the quality of the medium resolution MODIS land band 250 m resolution is 
adequate for producing remote sensing products of coastal waters. There is a strong correlation 
between the suspended sediment concentrations in turbid environments and the MODIS band 1 
(e.g. Miller and Mckee, 2004; Doxaran et al. 2009; Petus et al. 2010; Ondrusek et al.., 2012). 
Radiance or reflectance values measured in the band 1 have been used as qualitative proxy for 
amounts of total suspended matter (TSM) (e.g. Lahet et al. 2010) or integrated in empirical bio-
optical algorithms to quantify the concentrations of TSM (mg.l-1) or the turbidity levels (NTU) in 
marine waters (e.g. Miller and McKee, 2004, Petus et al. 2010). MODIS Bands 2 ‘surface 
reflectance’ land product centred at 858 nm (R(858)) was complementary processed as this 
product at 250 m resolution can be useful to identify cloud contaminations in satellite 
observations (Wang and Shi, 2006). 
 
There is no universal algorithm available to map TSM concentrations in coastal waters. 
Furthermore, no in-situ TSM or turbidity data were available to develop a regional empirical 
algorithm to calibrate the MODIS surface reflectance data of the Torres Strait. In order to 
produce complementary quantitative information about the TSM concentrations in our study 
area, we used the TSM empirical algorithm (Equation 1) developed specifically for the 
MYD09GQ product by Petus et al. (2010).  
 
TSM (mg.l-1) = 12450*Rrs(645)2+ 666.1*Rrs(645)+0.48  Equation 1 
 
With Rrs(645), the remote sensing reflectance at 645 nm and Rrs(645) = R(645)/pi. Note that 
this algorithm has been developed from optical and TSM in-situ measurements collected in 
French turbid waters (Petus et al., 2010). This algorithm could be unadapted to the Torres Strait 
area, particularly if the size, shape, composition and optical properties of the suspended matter 
discharged through the PNG rivers differ significantly from the properties of the French 
suspended particles (Petus et al., 2010). Underestimation of suspended matters concentrations 
higher than 30 mg l-1 is furthermore expected (Petus et al., 2009). Thus, without further 
comparison with TSM data measured in situ, the TSM maps of Torres Strait should only be 
considered as informative.  
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