






TRACING SOME WATER QU4LJTY 

Table (2): Acquisition data at 1983, 1985 and 1991. 

Date Platform Dimensions 
31 July 1983 Landsat-3 671 *253 Pixels 
26 June 1985 Landsat-3 420* 194 Pixels 
19 February 1991 Landsat-4 585*333 Pixels 

3. Monitoring and analysis techniques 
The fundamental concepts of water quality remote sensing depend on the 

relationship between water quality and their interactions v..~th electromagnetic 
spectra (Austin, 1974). Some techniques can be used by remote sensing for 
loc~~ing. identifying and mapping coastal features and pollutants. Recently, 
Schnider and Mauser (1996) and Kindratyev et al.( 1998) have established 
several modeling methods in water quality remote sensing. 

3.1. Preprocessing techniques 
A reference image was rectified onto a latitudellongitude grid through the 

use of 14 control pomts. Also, all interpolated maps of horizontal distribution of 
parameters (after converting them to raster) are registered to the Landsat MSS 
data using RESA.MPLE module After that. all the images and in-situ 
measurement v.rere registered to the reference image using the mentioned 
software. The accuracy of registered images was valid. The image processing 
work was achleved in "Remote Sensing Image Processing and GIS Unit". Two 
integrated equipment were used; one of map digitization and the other for image 
processing containing image registration and land masking 

3.1.a. Image registration 
In this work. we chose the image dated (19 February 1991) as the reference image 

because it was the best image. 

3.1.b. Land masking 
All land pixels were masked to avoid interference between land and water 

pixel values. Giving the value (0) for all land pixels does this mask; and then 
those pixels are excluded from all the calculations performed to the images. 

3.l.c. Enhancement 
All the images were enhanced by the same function to be useful for 

monitoring and comparing the different dIstribution features between different 
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TSM =-34.84 + 2.44;' Band 4 + 6.94 Band 6 - 3.55;' Band 7 

The result of this algorithm gave a weak correlation between the images and 
the in-situ measurements, so some development was to become: 

TSM = -34.84 + 2.44;' Band 4 + 6.94 ;, Band;' 6 + 3.55 ;, Band 7 (mg €-I) 

The coefficient of detennmation r2 
= 0.99. 

In 1983, as shown in Fig (11), high concentration of TSM in the coastal area 
in El-Mex 2, El-Dekhela and El-Dekhela Harbour regions up to 14.52 mg (-1 
(red colour) was recorded as well as high concentration of TSM in the Inner 

Harbour up to 14.52 mg (-: (red colour) Low concentration ofTSM in Outer 

Harbour region and El-Mex 1 region (4.42 mg (-I - green colour) Intermediate 

concentration (7.4 mg (-I - yellow colour) relative to other regions was found 

in the front of El~Umum Drain as a bloom, very low level (1. 99 mg (- I - blue 
colour) ofTSM was found in the offshore area. 

In 1985, as shown in Fig (12), high concentration level was found in the 

coastal area in front of El-Umum Drain and in El-Dekhela region (16.23 mg (-1 

- red colour). Yellow colour and pale green colour (12.25 mg {-I and 10.6 mg 

(-1 , respectively) were found in the region of El-Dekhela Harbour which is 
relatively high in comparison with 1983 imagery and that which occurred after 
new Harbour construction. 

After fe'Y years in 1991, as shov,'l1 in Fig. (13), El-Dekhela Harbour region 

had TSM concentrations of 17.29 mg [-1 (red colour) more than that in the
 
other parts of study area, and high concentrations also are observed in front of
 

. El-Umum Drain. Inner Harbour and Outer Harbour regions have a low-level
 

(12.81 mg e- I
- yellow colour) compared with El-Dekhela Harbour region. The 

construction of EI-Dekhela new Harbour made the study area more closed and 
prevents the renew of water, so the total suspended matter has been increased. 

The distributions of TSM concentrations are following the same distribution 
as shown by Aboul-Dahab (1985) and Fahmy et a1.(1997) and compatible with 
data derived from satellite imagery. 
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Fig. (2,3,4): T , Au~ust (1994) (Aftel' Fahmy, el ul., 1997). 
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Fig. (20a): Histogram of Total Suspended Matter distribution 
(mg/l) in 1983. 
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Fig. (20b): Histogram of total Suspended Matter distributioo 
(mg/l) in 1985. 
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Fig. (20c): Histogram of total Suspended Matter distribution 
(mgll) in 1991. 
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Fig. (21): Scatter plot between Total Suspended Matter of ground 
measurement {(Aboul-Dhab (l985)), and Total Suspended 

Matter resulted from applied algorithm (1985) 
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Fig. (22a): Histogram of Water Transparenc~' distribution (cm) in 1983. 
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Fig. (22b): Histogram of Water Transparency distribution (cm) in 1985. 

64 



TRACING SOME WATER QUALITY 

Histogram of 

tr583 

CI... _h: 1.8000 

D1.pl.y~: 4<l.llOOO 

Dlsp£ay maxirmrn : 22~.oooo 

~uaJ minimum , 4<l.oooo 

f A:::tual m3Q'nUm . 

wean : 
22~.oooo 

107.40112 

Stand. OoeViztiorl : 41.~ 

dl . 202143 

4<l.80 63.00 81.00 911.00 117.00 t3~.oo 153.80 171.00 189.00 207.00 225.80 

Fig. (22c): Histogram of Water Transparenc)' distribution (cm) in 1991. 
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Fig. (21): Scatter plot between Water Transparency of ground 
measurement {(Aboul-Dhab (1985)), and Water Transparency 
resulted from applied algorithm (1985) 
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Fig. (24c): Histogram of Water Salinity distribution (%0) in 1991. 
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Fig. (25): Scatter plot between Water Salinity of ground measurement 
{Fahmy (1997)}, and Water Salinity resulted from applied 

algorithm (1991). 
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