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This paper presents results from a joint project between the University of Dundee 
and the University of the Aegean. The project deals with the monitoring of the 
quality of the sea water environment using in situ measurements and satellite image 
data. The study was carried out using Landsat-TM data in Mytilene harbour and the 
surrounding water areas. In situ water samples were collected and analysed at the 
University of the Aegean during the year 1992 for the dates : 5 March, 9 June, 11 
July and 28 August. Water samples were collected with a Van Dormsampler from 
the depth 0-lm. The water samples were used for chlorophyll and suspended matter 
determinations. Temperature and salinity was measured by a CTD instrument Model 
YSI 6000. Light transparency was recorded using a secchi disk and a KALSHICO 
digital underwater irradiameter model 268 WA 305. Samples for chlorophyll 
determinations were filtered immediately through millipore filters (pore size 0.45 
um) after collection and the pigments of the filter were extracted overnight in 90% 
acetone. The samples were then centrifuged (3000 g for 30 min} and the chlorophyll 
absorption was measured in a double beam spectrometer Model Varian DMS-80. 
The detailed procedure is described by elsewhere (UNESCO-SCOR, 1966). 

Suspended matter was measured gravimetrically according to the procedure described 
by STRICKLAND & PARSONS (1972). Estimates of suspended matter were also 
carried out by turbidity 
measurements using a 
Hach turbidity meter. 
Four Landsat-TM 
cloudless mini scenes 
(50x50 km coverage) 
were purchased corres
ponding to the in situ 
sampling dates. The po
sition of the sampling 
boat was determined by 
photogrammetry and 
later by GPS. The 
image processing was 
performed at the 
University of Dundee 
(CRACKNELL e1 al., 
l 994) in the following 
steps: (a) image rectifi
cation to a UTM 
1:25000 scale map, (b) 
transformation from the 
sample location to 
image pixel scan lines, 
( c) the pixel values for 
bands I , 2 and 3 were 
extracted for a 3 pixel 
by 3 pixel area corres
ponding to the sites of 
the in situ measure
ments and then they 
were converted to (i) 
radiance values and (ii) 
ex oat m O s p he ri c 12-13;green 13·14;ye!low14-15andred>15. 

reflectance values. and, the atmospheric correction was performed to the data using 
the darkest pixel method, ( d) transformations such as the principal component, 
characteristic vector (using reflectance data) and chromaticity (using radiance data) 
were performed on the data sets, (e) multiple regression analyses were performed 
with dependent variables chlorophyll and suspended matter concentrations and their 
reflectance values. Two algorithms were then derived given by the Equations : 

y =a+ b1r1 + bzr2 + b3r3 (I) 
3 

y =a+ :Eb;r; + b4r1r2 + b5r1r3 + b6r1r3 (2) 
i=I 

Where y is the concentration of chlorophyll or suspended matter, ri is the 
reflectance value for band i and the coefficients a, b; (i= I to 6) are selected 
empirically and determined by the regression. Water quality maps were then 
generated by applying Equation (2) to all sets of data except June where Equation 
(I) was used. The distribution patterns of chlorophyll show that in March (Figure 1) 
a higher concentration occurred in the vicinity of Mytilene harbour and at some 
locations along the coast to the north and also in the coastal waters in the north 
eastern part of Kolpos Geras. Figure 2 shows the chlorophyll distribution for 11 
July. Separate processing was applied to TM images of channel 6 to produce sea 
surface temperature (SST) maps which are shown in Figure 3 for the 5 March data 
set and Figure 4 for the 11 July data set. The algorithm used had the following form 
for all data sets (T,a, is the TM channel 6 value): 

SST= 11.1620- 11.31321og(T,.1) (3) 
This equation was produced by regression with correlation coefficient of 0.98 

andan RMS error of ±0.8°C 
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