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Abstract. In this study, the empirical approach besides the methods multilinear regression was 

followed to generate the predictive mathematical models to estimate the water quality 

parameters values in the surface water of the Shatt Al-arab River which is located southern part 

of Iraq. And to show both benefits and the viability of using Landsat 8 optical spectral images 

to estimate some of the water quality parameters concentration. The daily water quality data 

archive for the of the total dissolved solids (TDS), conductivity (E.C), Nitrate (NO3), and 

potential hydrogen ions (pH) of the water in four seasons (winter, spring, summer, and autumn) 

distributed along three years (2013, 2014, and 2015), was collected from four ground stations 

along of the Shatt Al-arab River. The objective of the study was to generate seasonal empirical 

mathematical models for the (open time) that can be used every year, without the need for 

calibration every time. Optical data were corrected to remove radiometric and atmospheric 

error sources effects prior to the developing the models. Multiple regression analysis between 

measured water quality parameters of the ground stations and the reflectance of the pixels 

corresponding to the sampling stations was used to generate these models. Determination 

coefficients (R2) of the proposed mathematical models were between 0.83-0.99. The 

percentage error between predicted and measured values for these models were between 0.03% 

-12%. The results of this work indicate the novelty of the approach used to generated these 

mathematical models for the open time for any year but in the each season. These models are 

reliable to estimate the spatial and temporal variation of TDS, E.C, NO3, and pH. So models 

generated from Landsat 8 can be used as a tool to facilitate the environmental, economic, and 

social management of the surface waters bodies like a Shatt Al-arab River . 

Keywords: Water Resources, Water Quality, Shatt Al-arab, Remote Sensing modeling. 

1. Introduction  

 The topic of water quality is concerning with a major environmental issue as it impacts human life. 

(He et al., 2008 and Chen et al., 2009). One of the significant factors that have an influence on the 
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physical dimensions (such as color) of the water is the characteristics (distribution andconcentration) 

of fine suspended solids and dissolved matters (Clark et al., 1980). Many previous works studied the 

Parameters that impact water quality through the use of satellite data. 

  Using the methodology of remote sensing numerous works have explored the relationship 

between the parameters of water quality and radiance or reflection. Using the methodology of remote 

sensing. Multiple parameters, including physico - chemical parameters TDS, TSS, total alkalinity, 

temperature, turbidity, EC, salinity, as well as organic parameters ( biochemical oxygen demand, 

DOC, BOD, TIC, TOC) and microbiological parameters (total coliform TC, Chlorophyll Chl-a)have 

been studied to be sensed remotely. Commonly, these water quality parameters can be correlated with 

the radiance or reflection from water surface. These correlations are normally vary seasonally. 

Therefore, any research dealing with the aforementioned relationship must be addressed to a specific 

season and conditions. (Abdelmalik, 2018). 

Detailed description of remotely sensed data which can be implemented in water quality studies 

were presented by many authors as Kutser (2009), Matthews (2011) and Gholizadeh et al. (2016). 

Based on their spatial resolution these authors categorize this additional Data into three main classes. 

These classes are generally: first a high-resolution data such as Worldview Series data, Quick bird, 

and IKONOS.  Second Moderate-resolution data: just like EO-1 Hyperion, ALI about10–30 m, 

ASTER is ranged 15–90 m as well as Landsat series 15–120 m. The third class is Regional/Global 

resolution data: like terra MODIS 250-1000 m, NOAA-16 AVHRR 1000 m, SeaWiFS 1130 m, and 

ATSR-1, 2 (1000 m). 

Compared to remote sensing approach the ground stations system or on-site surveys of detecting 

and investigating water quality variables of water are costly and need relatively much time, especially 

if they deal with vast areas. Remote sensing via satellites for the evaluation of water quality provides a 

relatively easy way to do the job without the need for costly on-site surveys (Hadjimitsis et al., 2010). 

Variables governing water quality making use of satellite techniques have been studied by many 

authors. The techniques of multiple-regression were applied to assess water quality parameters as 

Choubey and Subramanian (1992), Coskun et al. (2001), Hirthle and Rencz (2003), Guan (2009), and 

Khattab and Merkel (2014).  

The most commonly used models for surface water bodies are the empirical models. These models 

are usually developed by trying statistical correlations that relate the ground station data of water 

quality parameters and satellite data of spectral values.  These models often present reliable site-

specific relations. However, because of site-specific nature of the constituents of water bodies the 

accuracy of these empirical models decreases when applied to other water bodies (Chang et al., 2015). 

The goal of the present study was to find the best algorithms to assess pH, EC, TDS, Total alkalinity, 

Orthophosphorous for the Shatt Al-Arab River using the statistical methodology and Landsat 8 Data . 
 

2. Study area   

 The river of Shatt Al-Arab is confluence result of combination of the Tigris and the Euphrates Rivers 

at Qurna town in the Basra Governorate of southern Iraq (Fig.1). The southern part of Shatt Al-Arab is 

formed the border between Iraq and Iran then it discharges into the Arabian Gulf with a total length of 

about 192 km (Abbas et al., 2015; Abbas et al., 2020). It varies in width from about 232 meters (761 

ft) at Basra to 800 meters (2,600 ft) at its mouth. Water hydrology of many branches connected to this 

river are usually affected by tide and ebb cases due to wedge intrusion from the Arabian Gulf. The 

water of Shatt al-Arab carries so large amounts of silt that the river has to be frequently dredged to 

remain navigable. The two major cities of the river are Abadan in Iran and Basra in Iraq (Hamdan et 

al., 2018). Where the geographical location of Shatt al-Arab lies between latitudes 29.58 to 31.00 N 

and between longitudes 47.25 to 48.30 E. 
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Figure 1: Study area. 

 

3. Materials and methods  

In this study, Landsat satellite data and water quality samples were used to derive general algorithms 

that are accurate for retrieving water quality parameters for the Shatt Al-Arab River using Landsat 8 

reflectance data. The general flowchart describing the adopted methodology of this research. These 

include images pre-processing, water quality parameters estimations, as displayed in Figure 2. 

 

3.1 Data collection and water quality parameters 

Water quality data archive of daily values for the of total dissolved solids (TDS), electric conductivity 

(EC), Nitrate (NO3), and potential hydrogen ions (pH) for four seasons (winter, spring, summer, and 

autumn) for three years 2013, 2014, and  2015 were collected from four ground stations along of Shatt 

Al-arab River. They start from the location of Qurna town north of Basra City, it is the confluence of 

Tigris and Euphrates River. They are SH1 SH2 SH3 and SH4. (Fig.3). These stations were selected to 

carry out the present study along the 170 km stretch of Shatt Al-arab River situated along the path 

from north to the south of Basra Governorate. The data used in this paper were provided by the Iraqi 

Ministry of Environment, as well as were analyzed in the laboratory using the standard procedures 

(Federation, 2005).  

 

3.2 Landsat 8 image processing 

To develop better and more accurate statistical relationship between satellite image data and water 

quality parameters sampling is better to be at the same days of satellite images date (Bonansea et al. 

2015; Brezonik et al. 2005; Kloiber et al. 2002). Total number of images of Landsat-8 used in this 

paper was 20 images type GeoTIFF level 1 (path 166; row 39) distributed among four seasons along 

four years, The images were downloaded from the US Geological Survey (USGS) database using the 

Global Visualization Viewer (http://glovis.usgs.gov/). 

There are two main sensors borne on satellite Landsat 8. The first sensor is the multispectral sensor 

Operational Land Imager (OLI) and the other sensor is the Thermal Infrared Sensor (TIRS). (Roy et al. 

2014). These sensors are sensing eleven spectral bands in which are B1-B7 with 30 m resolution 

(coastal/ aerosol, blue, green, red, near infrared SWIR1, SWIR2,  respectively) in addition to B9 

(cirrus), B8 (panchromatic) with a resolution of 15 m, and B10 and B11 (TIR-1 and TIR-2) with a 

resolution of 100 m. To remove atmospheric effects and to transform the relative values of pixels data 

http://glovis.usgs.gov/
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into absolute measurements Rradiometric and atmospheric corrections were applied to the images. The 

images were processed in GIS (version 10.5).  

 

 
 

Figure 2: Flowchart of research methodology. 
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Figure 3: locations of ground stations along Shatt Al-Arab River. 

 

 

3.3 Statistical relations to estimate water quality parameters 

To obtain statistical relationships between ground stations measurements  and Landsat 8 images data 

different mathematical combinations of reflectance bands (individual, square roots, reciprocals, 

square, , and band ratios, etc) of the processed Landsat images were considered as independent 

variables while the ground stations measurements data were used as dependent variables with the aid 

of Matlab version 2015. The statistical relations were developed using the successive steps multiple 

regression technique. The accuracy of the developed statistical relations was evaluated in terms of root 

means square error (RMSE) and the coefficient of determination (R2).  

 

3.3.1 Correlation Coefficient and Multi Linear Regression. Water quality is normally characterized 

by many physico-chemical parameters. Due to many influencing factors these parameters change 

widely. These factors may include source of water, type of pollutants, seasonal fluctuations, etc. 

Statistical analysis such as correlation and regression analysis of the physico-chemical properties of a 

surface water give an accepted amount of information like their average values and possibly prediction 

of one variable (usually the one which is difficult to evaluate). In general correlation coefficient 

represents the associated way of variation between two variables under consideration. It provides a 

measure where these two variables increase and decrease simultaneously in harmonic manner or   

whether one variable decreases as the second increases in harmonic manner. When their patters of 

variation are totally unrelated that means no correlation is exists between these two variables. So, the 

correlation measures no more than the degree of co-variation between the two variable. Correlation 

coefficient between two variable does not provide evidence for causal relationship between them. 

However, one may cause the other, as NO3 high concentration causes high algae concentration, or both 

share the same cause, such as two heavy metals concentration measured at a variety of times of a 

variety of locations. The understanding of the process involved is the only way to get evidence for 

causation. Correlation coefficient is dimensionless and scaled to lie in the range -1 < r < 1. When its 

value is zero, r = 0, that is mean there is no correlation between the two variables. When one variable 

increases as the second increases, ‘r’ is positive. When they vary in opposite directions, ‘r’ is negative. 
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Correlation becomes a test for temporal trend when one variable is a measure of time while it becomes 

test for spatial trend when one variable is location. Variables may be correlated in either a linear or 

nonlinear manner. When one variable generally increases or decreases as the other variable increases 

or decreases, the two variables are said to possess a monotonic correlation. This correlation may be 

nonlinear, with exponential patterns, piecewise linear patterns, or patterns similar to power functions 

when both variables are non-negative. This non linearity indicates that a measure of linear correlation 

would be inappropriate. (Berthouex and Brown 2002). 

 

4. Results and discussion 
Using linear regression technique of successive steps, satisfactory statistical models were developed to 

estimate of total dissolved solids (TDS), electric conductivity (EC), Nitrate (NO3), and potential of 

hydrogen ions (pH) in Shatt Al-arab River water for the four season (winter, spring, summer and 

autumn). The generated models at (P < 0.05) are presented in Table 1. 

 

Table 1: Proposed mathematical models to estimating water quality parameters TDS, EC, NO3 and pH 

generated from Landsat 8 images. 
 

Parameters 

 

Season 

 

Mathematical formula 

 

R2 

Model 

 

R2 

Validation 

 

TDS 

 

Winter 

TDS = -23655138.1448246* (B5*B4)) + 

(6343724846.44534 * (B5*B4) ^2) + (-768140984302.496 

* (B5*B4) ^3) + (42897749915570.4 * (B5*B4) ^4) - 

(897061776138517 * (B5*B4) ^5) + (389887.46936319 * 

(B4+B5) ^2) + ( -1351785.90434722 * (B4+B5) ^3) + 

30764.8756132925 

0.95 0.86 

 

Spring 

TDS = (531611.3899 * (B5*B4)) + (-1794142245 * 

(B5*B4) ^3) + (66895023675 * (B5*B4) ^4) + (-

6.91226E+11 * (B5*B4) ^5) + ( -297227.0033  * (B4+B5)) 

+ (1091942.689 * (B4+B5) ^2) + (- 1323059.993 * 

(B4+B5) ^3) + 23668.45291 

0.95 0.96 

 

Summer 

TDS = (-9651177.89823314* (B5/B3)) + 

(61863952.9125505* (B5/B3) ^2) + ( -206344899.543716* 

(B5/B3) ^3) + (378561295.110334 * (B5/B3) ^4) + ( -

362835495.035032* (B5/B3) ^5) + (142164628.653782 * 

(B5/B3) ^6) + 612187.76672194 

0.93 0.94 

 

Autumn 

TDS = ( -264305.6956 + (-1483366472 * (B5-B4) ^2) + (-

35036636255 * (B5-B4) ^3) + ( -443382887839.433* (B5-

B4) ^4) + ( -2867521181142.94* (B5-B4) ^5) + (-

7442139016402.21 * (B5-B4) ^6) + (31699682.94 * (B4-

B5))) 

0.91 0.95 

 

EC 

 

Winter 

E.C = (-17210.2727 + (120686101.5 * (B5) ^2) + (-

5584779398.57767 * (B5) ^3) + (101810237295.578 * 

(B5) ^4) + (- 829710187463.317 * (B5) ^5) + 

(2512832998656.82 *(B5) ^6)) 

0.99 0.89 

 

Spring 

E.C = (-926480.8198 + (19522582.17 * (B4+B2)) + ( -

166070597.2 * (B4+B2) ^2) + (734010303.9 * (B4+B2) 

^3) + ( -1782125792.217 * (B4+B2) ^4) + 

(2258340472.456 * (B4+B2) ^5) + ( -1169022917.531* 

(B4+B2) ^6)) 

0.93 0.94 

 

Summer 

E.C = (298568914.2 + ( -16332721873.3022 * (B4)) + 

(370225581112.511 * (B4) ^2) + ( -4451453804040.34 * 

(B4) ^3) + (29944801820266.6 * (B4) ^4) + ( -

106865767185936 * (B4) ^5) + (158083019911297 * (B4) 

^6)) 

0.97 0.96 
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Autumn 

E.C = (266848.0922 + ( -289278850.6 * (B4) ^2) + 

(6407969816.495 * (B4) ^3) + ( -58890001007.6532 * 

(B4) ^4) + (252839003147.009 * (B4) ^5) + ( -

41877275243.312 * (B4) ^6)) 

0.99 0.90 

 

NO3 

 

Winter 

NO3 = ( -216.2672094 + (9500.691309354 * (B4)) + ( -

152294.8467 * (B4) ^2) + (1180339.364 * (B4) ^3) + (- 

4434079.491 * (B4) ^4) + (6456534.461* (B4) ^5)) 

0.99 0.88 

 

Spring 

NO3 = (-89676.05265 + (2967056.545 * (B3)) + (-

40544987.83 * (B3) ^2) + (292989942.0089 * (B3) ^3) + (-

1181132545.669 * (B3) ^4) + (2519225627.688 * (B3) ^5) 

+ (-2221636396.6622 * (B3) ^6)). 

0.96 0.93 

 

Summer 

NO3 = (-2353916.978 + (79515404.41 * (B2)) + ( -

1072738886.2824 * (B2) ^2) + (7224893116.071 * (B2) 

^3) + ( -24292072252.697 * (B2) ^4) + (32620089507.274 

* (B2) ^5)) 

0.83 0.86 

Autumn NO3 = (-2.202+(137695.21*(B4*B2)^2)+(-4907713.44 * 

(B4*B2)^3)) 

0.84 0.87 

 

pH  

 

 

Winter 

PH = (388.0475 + ( -22957.45678 * (B4) + (563449.015 * 

(B4) ^2) + ( -7184093.563 * (B4) ^3) + (50158611.13 * 

(B4) ^4) + ( -181769305.2 * (B4) ^5) + (267101357.1 * 

(B4) 

0.98 0.94 

 

Spring 

PH = (22.865 + ( -15703.293 * (B5) ^2) + (335329.655 * 

(B5) ^3) + ( -2931384.848 * (B5) ^4) + (11821314.64 * 

(B5) ^5) + ( -18168435.54 * (B5) ^6)) 

0.99 0.96 

 

Summer 

PH = (478.2633 + ( -540486.840 * (B4) ^2) + 

(12516620.16 * (B4) ^3) + ( -121653098.3 * (B4) ^4) + 

(557708124.0187 * (B4) ^5) + ( -993832250.974 * (B4) 

^6)) 

0.91 0.95 

 

Autumn 

PH = (-642.7787152 + (74118.07298 * (B5)) + ( -

3454146.477 * (B5) ^2) + (84300360.47 * (B5) ^3) + ( -

1136293090 * (B5) ^4) + (8022005949. 148 * (B5) ^5) + ( 

-23184321457.0779 * (B5) ^6)) 

0.97 0.86 

 

The water quality models developed in this study show the viability of Landsat 8 images 

application in the characterization of total dissolved solids (TDS), electric conductivity (EC), Nitrate 

(NO3), and potential of hydrogen ions (pH). These models provide the ability to estimate the water 

quality parameters distribution along the Shatt Al-Arab River in the south of the Iraq area instead of 

only at the sampling stations. That is the first benefit of these mathematical models. Another benefit, 

which is more important, they can be applied for the same season at different years. The results based 

on R2, RMSE, standard error (SE), and (P-value) values (Table 2) show the viability of these types of 

models for application in the area of south Iraq regarding the Shatt Al-Arab River only. 

The four bands (B2, B3, B4, and B5) of Landsat 8 contributed to the generation of water quality 

models. Starting from the simplest models. EC models generated for winter, summer, and autumn 

season which was generated with a single band (B5) for winter and (B4) for the summer and autumn 

season. Also for NO3 models with a single band, B4, B3 and B2 for winter, spring, and summer 

respectively. For pH models were a single band for all seasons B4, B5, B4, and B5 respectively for 

winter, spring, summer, and autumn. And for the other parameter like TDS was too more complex 

models in this study. It was generated by combined of bands B3, B4, and B5 as well as it's the bands' 

ratios. However, the models generated in the present study differ from reported models in the 

scientific literature. 

 

Table 2: Regression accuracy information of proposed models of TDS, EC, NO3, and pH generated 

from Landsat 8 images for the Shatt Al-Arab River water during four seasons. 

water quality 

parameters  

Seasons of the year   

Winter  Spring Summer Autumn 
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TDS 
SE 361.75 66.93 

 

131.72 

 

228.56 

 

RMSE 7.29 1.16 

 

39.02 

 

17.18 

R2 0.95 0.95 0.93 0.92 

P 0.015 

 

0.0004 

 

0.0007 

 

0.038 

 

E.C 
SE 153.66 

 

190.55 657.21 75.06 

RMSE 21.91 

 

19.62 

 

18.90 34.91 

R2 0.99 0.93 0.97 0.99 

P 0.001 

 

0.0001 

 

4.52E-11 

 

6.41E-05 

 

NO3 

  

SE 0.09 

 

0.36 

 

0.92 

 

0.84 

 

RMSE 0.001 

 

0.02 

 

0.06 

 

0.65 

 

R2 0.99 0.96 0.83 0.84 

P 0.0008 

 

0.024 

 

0.005 

 

0.0098 

 

pH 

 

SE 0.04 

 

0.007 0.04 

 

0.03 

 

RMSE 0.007 0.0008 

 

0.0004 

 

0.002 

 

R2 0.98 0.99 0.91 0.97 

P 0.046 

 

0.0002 

 

0.003 

 

0.019 

 

 

Usually, one of the main drawback of the published empirical models that they need a recurring 

parameterization and calibration due to the changing nature of the constituents of surface water bodies 

(Yacobi et al., 2011; Chang et al., 2014). However, all models in the literature were created as simple 

models, used a simple correlation for data based on one small area as well as for a special month of the 

year. In the current study by following different approaches in collecting data and special statistical 

processing methods, including data collecting in the months but for different years, the seasonal 

generated mathematical models can be used for the open time for any year for the specific season. It 

was a novelty approach. The implementation of a hybrid system composed of traditional monitoring 

system and the application of satellite remote sensing for the estimation of parameters of water quality, 

could enhance the development of the environmental, economic, and social management of the river. 

 

4.2 Proposed models Verification 

For the purpose of validation, graphically the relationship between values water quality parameters 

estimated through the models was compared with values water quality parameters on-site by the 

ground stations. Figures 4 to 19 shows the validations of models results for each water quality 

parameters used in this current study TDS, EC, NO3 and pH respectively. Generally, the results 

displayed a significant correlation between the measured values and the predicted values measured 

values. Each figure have shown a three parts of information. The first part is for the model results and 

the second part is for the validation of the model's results, in addition the third part is for shown the 

percentage error of the proposed model and its percentage error of the validation result. 
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Figure 4: Comparison of the values of the TDS parameter of the model, model's validation and 

percentage error of the model for the winter season of Shatt Al-arab River. 

 

 
Figure 5: Comparison of the values of the TDS parameter of the model, model's validation and 

percentage error of the model for the spring season of Shatt Al-arab River. 
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Figure 6: Comparison of the values of the TDS parameter of the model, model's validation and 

percentage error of the model for the summer season of Shatt Al-arab River. 

 

 
Figure 7: Comparison of the values of the TDS parameter of the model, model's validation and 

percentage error of the model for the autumn season of Shatt Al-arab River. 

 

Figures 4 to 7 show the predictive values of the TDS parameter that are got by the proposed 

mathematical model for seasons winter, spring, summer, and autumn respectively, compared with the 

actual values of TDS by the ground stations that are related to the Shatt Al-arab Rive. These figures 

show the average of a percentage error for the proposed models of the TDS parameter which has been 

ranged from 6.2, 2, 3, and 5.3 for four seasons winter, spring, summer, and autumn respectively. As 

well as percentage error has been ranged 8, 6, 2, and 3 for four seasons winter, spring, summer, and 
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autumn respectively which regard the validation results. The presented results showed that the models 

have high accuracy. With the same analysis for the other Figures 8 -19, of the water quality parameters 

E.C, NO3, and the pH respectively of the water of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Figure 8: Comparison of the values of the E.C parameter of the model, model's validation and 

percentage error of the model for the winter season of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Comparison of the values of the E.C parameter of the model, model's validation and 

percentage error of the model for the spring season of Shatt Al-arab River. 
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Figure 10: Comparison of the values of the E.C parameter of the model, model's validation and 

percentage error of the model for the summer season of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Comparison of the values of the E.C parameter of the model, model's validation and 

percentage error of the model for the autumn season of Shatt Al-arab River. 
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Figure 12: Comparison of the values of the NO3 parameter of the model, model's validation and 

percentage error of the model for the winter season of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Comparison of the values of the NO3 parameter of the model, model's validation and 

percentage error of the model for the spring season of Shatt Al-arab River. 
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Figure 14: Comparison of the values of the NO3 parameter of the model, model's validation and 

percentage error of the model for the summer season of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Comparison of the values of the NO3 parameter of the model, model's validation and 

percentage error of the model for the autumn season of Shatt Al-arab River. 
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Figure 16: Comparison of the values of the pH parameter of the model, model's validation and 

percentage error of the model for the winter season of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17: Comparison of the values of the pH parameter of the model, model's validation and 

percentage error of the model for the spring season of Shatt Al-arab River. 
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Figure 18: Comparison of the values of the pH parameter of the model, model's validation and 

percentage error of the model for the summer season of Shatt Al-arab River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 19: Comparison of the values of the pH parameter of the model, model's validation and 

percentage error of the model for the autumn season of Shatt Al-arab River. 
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5. Conclusions 

The results of the current study indicates that there exists an empirical relationship between the in situ 

water quality values of the Shatt Al-arab River and the optical remote sensing data Landsat 8. A 

multilinear regression approach is used for establishing the relationship between water surface 

reflectance and water quality parameters concentration that are collected in the temporary 

observatories which along the river sites. Final output results of the proposed mathematical models 

allow the interpretation of spatial patterns of TDS, E.C, NO3, and pH in the study area entirely, and the 

conditions of the water quality conditions appear to agree with the expected pollution sources in the 

river sites. The estimated results obtained from Landsat 8 have a close relationship with ground 

measured data. The proposed mathematical models are used to predictive the distributions of 

concentrations of water quality parameters in the surface water bodies. It's helpful in making decisions 

regarding the improvement of urban water management as well as the identification of potential 

problems in water ecosystems and human health. Therefore, the results of this study show the 

feasibility of using Landsat data for monitoring water quality parameters concentrations of small-sized 

or narrow-width urban water bodies.  The analysis results indicate the potentials of remote sensing in 

initiating a cheap and effective method for monitoring polluted rivers in Iraq on a routine basis. 

Additionally, this study presents the technical potentials of Landsat data in estimating the 

concentration of water quality parameters in urban water bodies. As well as provide a scientific basis 

for inquiring the means for the extension of a limited set of field observations to times or areas where 

field data are unavailable. There is a need for further studies for the examination of pollutant 

determination from Landsat data over the study area and other urban water bodies . 
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