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Abstract 

Edges can better be observed and analyzed by using different spatial resolutions of images and different processing techniques. 

The detection of natural edges in satellite images (bands) of Enhanced Thematic Mappper (ETM) with different resolutions leads 

to get informations about linear features related to structures in the study area. Edge modelling technique including integrated 

different filters, SQRT, Delta and convert models was used in this study to enhance the edges in the bands 5,6 and 8 with 30m, 

60m and 15m resolutions, respectively. Three coloured edge images were produced using this models from bands 5,6 and 8, 

respectively. The visual interpretation and overlying technique were used to evaluate these edge images. The pixel distribution of 

edges produced from band 5 was the better compared with other images and the matching edge lines-true fault lines percentage of 

coloured edge image produced from band 5 was 75.69% as a highest matching percentage compared with other percentages. 34 

linear features were mapped from coloured edge image of the band 5 in the study area, and identified as new faults. This leads to 

updating and revising existing fault map of the study area. The trends analysis of structural linear features shows the major trends 

in the NW-SE and NE-SW, respectively. The structural analysis shows the NW-SE was the direction of the tensional deformation 

acted in the area. The NW-SE and NE-SW linear features seem to be normal and reverse faults respectively, while the N-S and 

E-W linear features were shear fractures (strike slip faults). Moreover, two fault zones were observed such as Mawasit and 

Turbah Fault Zones with the NW-SE and NE-SW strikes directions and NW and SE dips directions, respectively. These fault 

zones resulted from Gulf of Aden and Red Sea Active Rifting Systems effects. 
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1. Introduction 

Remotely sensed imagery is one of the most pervasive sources 

of spatial data currently available to researchers who are 

interested in large-scale geographic phenomena, by 

understanding the characteristics of satellite images. Since 

specific data models are often assumed in data processing, 

they can provide a link between the physics of remote sensing 

and the design of image processing algorithms [1]. 

Data acquired from satellites have been recently utilized in 

several applications on linear features extractions. The 

individual satellite data (images) with different spatial 

resolutions and spatial enhancement techniques lead to extract 

more information and geological features. The characteristic 

features of the satellite images are a parameter called spatial 

frequency or spatial convolution filtering which is defined as 
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the number of changes in the brightness value per unit distance 

for any particular part of an image. This procedure is often 

used for changing the spatial frequency characteristics of an 

image and may sharpen the edges within an image [2]. For 

many remote sensing the Earth science applications, the most 

valuable information that may be derived from an image is 

contained in the edges surrounding various objects of interest. 

Edge enhancement delineates these edges and makes the 

shapes and details comprising the image more conspicuous 

and perhaps easier to analyze such as linear features 

(lineament) [3] [4]. 

Satellite images that are in a digital format can be processed to 

enhance Edges such as geologic features or lineaments [5]. 

Edges are identified by a series of adjacent pixels at the 

boundary of brightness changes on an image [6]. A linear 

feature in general can show up in a satellite image as 

discontinuity in brightness that is either darker in the middle 

and lighter on both sides; or, it is lighter on one side and darker 

on the other side. Obviously, some of these features may not 

be geological [7]. Satellite edges are linear features 

(lineaments) on the Earth’s surface, usually related to the 

sub-surface phenomena [8]. In the recent years, the linear 

features (lineaments) have been defined as natural crustal 

structures that may represent a zone of structural weakness [9]. 

Spatial domain filtering analysis with single band input seems 

to be the most cost-time efficient and fast method for regional 

lineament analysis. The edges (lineaments) were extracted 

through digital analysis of directional filtered and/or 

non-directional filtered images. An edge-enhancing filter can 

be used to highlight any changes of gradient within the image 

features, such as structural lines
 
[3] [10] [11]. 

Recently, some processes of edge-detection methods were 

developed in parallel with the development of automatic linear 

extraction techniques using computer vision algorithms. With 

the availability of computers to scientists everywhere, 

automatic extraction of edge features is being carried out 

intensively by scientists to promote consistent and 

standardized linear features detection methods [12] 

[3][13][14][15][16][17]. Spatial resolutions of satellite images 

data may affect the influence of the edges on linear features 

occurrence [18][ 19][20][21][22]. 

The spatial modeler language is the basis for all GIS functions 

in some softwares such as ERDAS IMAGINE. Using models, 

user can create custom algorithms that best suit your data and 

objectives. A model is a set of instructions for performing 

geo-processing operations [1]. The purpose of this study is 

to test the edge modelling technique for detecting the 

edges using different image resolutions of ETM over 

the study area, and to investigate the ability of this 

model in giving real results based on the true fault 

lines and field data. 

The study area is one of the important areas in Taiz 

governorate, Yemen, which contains many landslides, 

plantation fields, villages, and construction projects such as 

roads. Therefore, study of linear features (lineaments) is the 

principle factors in the investigated area, which gives 

indications about the locations of landslides, and groundwater 

movements. Fig. 1 shows the study area located in the 

south-western part of Taiz state and extends from Jabal 

Habashi to Turbah Al-Mawasit districts. It includes the 

highest mountains, about 2800m above sea level. 

2. Materials and Methods 

In this study,Landsat-7 (ETM) satellite image acquired on 18
th

 

Aug, 2005 with path 166 and row 51 was used. The spatial 

resolution of ETM is 30 m for all (three in visible, one in near 

infrared and two in short infrared wavelengths) while, the 

thermal infrared band which is 60 m, while the panchromatic 

image has 15 meter resolution. Based on the ability to identify 

features, the variance-covariance matrix, the mean and 

standard deviation; band 5 was selected out of a moderate 

(30m) spatial resolutions bands, the band 6 was used as a low 

(60m) spatial resolution, and the band 8 ( panchromatic) with 

a high (15m) spatial resolution as shown in Figs. 2,3 and 4, 

respectively. These selected bands were enhanced with 

median filter to remove the noises and rectified to be ready for 

other processes. 

Histogram equalization can display the number of pixel values 

as 0 is by default displayed in black, and 255 in white, the 

contrast will be better when the image is displayed
 
[23]. 

Histogram equalization was applied to selected bands of ETM 

data to obtain a high quality image visualization (Figures 5,6 

and 7). 

In the satellite images there is a parameter called spatial 

frequency which is defined as the number of changes in 

brightness value per unit distance for any particular part of an 

image. If there are very few changes in brightness value this is 

referred to as a low frequency, if the brightness values change 

dramatically over short distances, this is an area of high 

frequency detail [1]. Therefore, filtering operations were used 

to emphasize or deemphasize spatial frequency in the image. 

The modelling techniques in this work were achieved by 

several steps. The first step was to enhance and filter the 

different bands with different spatial resolutions using Prewitt 

kernel size filter in x axis and Sobel kernel size filter in y axis, 

the second step was to combine the two filtered images into 

one filtered image using SQRT function model, the third step 

was to create the black and white images by using binary 

function model, and the fourth step was to create the binary 
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images using Delta function model. After creating binary 

images from different bands (bands 5,6 and 8) with different 

spatial resolutions, the fifth step was used to convert the points 

(pixels) into edges lines with colours using converting points 

to lines technique. The resultant images were compared with 

each other to find the best image which reflects all the edge 

lines in the area. The evaluation of these results was used to 

evaluate the extracted edges by overlaying the best coloured 

edge images with the existing fault lines from previous work 

(fault map), to determines where the edge lines and faults are 

matched. The final step was to create linear features map over 

the area from the best coloured edge image, then analysis and 

interpret the linear features based on some techniques and 

field data. 

 

Figure 1. Location of the study area 

  

Figure 2. Original band 5 of ETM data Figure 3. Original band 6 of ETM data 
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Figure 4. Original band 8 of ETM data Figure 5. Band5of ETM with Histogram Equalization 

  

Figure 6. Band 6 of ETM with Histogram Equalization Figure 7. Band 8 of ETM with Histogram Equalization 

 

According to Sobel and Feldman [24], the Sobel operator 

performs spatial gradient measurement on an image and so 

emphasizes regions of high spatial frequency that correspond 

to edges. Typically it is used to find the approximate absolute 

gradient magnitude at each point in an input gray scale image. 

The operator consists of a pair of 3×3convolution kernels 

filters. One kernel of Sobel filter is simply by x axis, and other 

kernel of Sobel filter represented y axis. Mathematically, the 

operator uses two 3×3 kernels which were convoluted with the 

original image to calculate approximations of the derivatives, 

one for horizontal changes, and one for vertical. The Sobel 

filter is a method of edge detection in image processing which 

calculates the maximum response of a set of convolution 

kernels to find the local edge orientation for each pixel. If we 

define A as the source image, and Gx and Gy were two images 

which at each point contain the horizontal and vertical 

derivative approximations, the computations were as follows:  

��	�	 ��1 �2 �10 0 01 2 1 
 � �		��	��	�	 ��1 0 1�2 0 2�1 0 1
 � �(1) 

Where; 
� � satellite	image 

��	�	filtered	image	by	Sobel	kernel	filter	in	x	direction	 
��	�	filtered	image	by	Sobel	kernel	filter	in	y	direction	 
In this work, the operator consists of a pair of 3×3convolution 

kernels filters. One kernel is Prewitt filter represented x axis 

and the other one is Sobel filter rotated by y axis. Prewitt filter 

is a method of edge detection in image processing which 

calculates the maximum response of a set of convolution 

kernels to find the local edge orientation for each pixel. This 

works in a very similar way to the Sobel operator but uses 

slightly different kernels filters [25]. The above equation (1) 

was modified as the follows:- 
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��	�	 ��1 �1 �10 0 01 1 1 
 � �		��	��	�	 ��1 0 1�2 0 2�1 0 1
 � �(2) 

Where; 
� � satellite	image 

��	�	filtered	image	by	Prewitt	kernel	filter	in	x	direction	 
��	�	filtered	image	by	Sobel	kernel	filter	in	y	direction	 
The above equation (2) was used to filter the source images of 

bands 5,6 and 8 in x and y directions. The x-coordinate is here 

defined as increasing in the right-direction, and the 

y-coordinate is defined as increasing in the down-direction. At 

each point in the image, the resulting gradient approximations 

can be combined to give the gradient magnitude. Gradient 

magnitude may be calculated by filtering the image in two 

directions, horizontally and vertically, and combining the 

results in a vector calculation at every pixel using the 

following SQRT formula [25]. 

*+�,-�.	/*�,.0�- � � � 1��2 3 ��2      (3) 

Where; 
� � one	filtered	image 

The equation (3) was applied by SQRT equation model using 

ERDAS modeler to combine the x and y filtered images of 

bands 5, 6 and 8 of ETM data into one filtered image as shown 

in Figs. 8,9 and 10, respectively.  

The binary equation model was used to convert the values of 

the pixels in the final filtered image into 0 and 1 values. 

Although the input data to any node can theoretically take any 

value, restricting it to fall within a fixed range produces more 

efficient values. The binary is a transformation that is devised 

according to each individual application to modify the input 

data in this manner [25]. The binary equation was used to 

convert the values of the pixels in the final filtered image into 

0 and 1 value. 

The Description of binary equation is returns true if non-zero, 

false if zero. The binary equation performs using the 

following expression: 

4567	��	89,.-	,/*-	:4;< � � � :=></255    (4) 

Where; 
� � define	as	the	source	of	the	filtered		image 

=> � 	define	as	the	pixel	value	:in	the	range	0	to1<	 

 

Figure 8. One filtered image produced from the band 5of ETM data by 

combining two filtered images after applying SQRT model 

 

Figure 9. One filtered image produced from the band 6 of ETM data by 

combining two filtered images after applying SQRT model 

 

Figure 10. One filtered image produced from the band 8 of ETM data by 

combining two filtered images after applying SQRT model 
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Figure 11. Black and white image with 0 and 1 pixel values produced from 

one filtered image of the band 5 after applying binary model 

 

Figure 12. Black and white image with 0 and 1 pixel values produced from 

one filtered image of the band 6 after applying binary model 

 

Figure 13. Black and white image with 0 and 1 pixel values produced from 

one filtered image of the band 8 after applying binary model 

As normal, the filtered image has pixels values between 0 and 

255, and applying this equation (4) was used to convert the 

values of the pixels between 0 and 1. By applying a binary 

equation model mentioned above, the original inputs were 

scaled to fall as continuous values between 0 and 1. The actual 

data sets were scaled values of pv. If the numerator less than 

denominator (255) the result less than one as pv goes to zero, 

and if the numerator equal to the denominator (255) the result 

equal one as pv goes to one. This means, the black colour 

referred to background of the image with 0 value and the white 

colour referred to extracted edges with 1 value .The binary 

equation (4) model was used to create black and white image 

with pixel value between 0 and 1 from filtered image using 

ERDAS modeler and the results of this model were shown in 

Figs. 11, 12 and 13, respectively. 

Delta equation model was used to convert the pixels of the 

black colour with 0 values into same values with white colour 

as a image background in the binary image, and convert the 

pixels of the white colour with 1 values into same values with 

black colour as extracted edges in the binary image. The Delta 

can be loosely thought of as a function on the real line which is 

zero everywhere except at the origin, where it is infinite. As a 

formal definition by Richards and Jia [26], the best that can be 

done was: 

D δ:BW<dtFGHG � 1                   (5) 

Where; 
4; � define	as	the	source	of	the	black	and	white	image 

�. � 	define	as	the	pulse	direction		between	image	axes		 
In this paper, the Delta function was modified to be suitable 

with the modelling in this work as follows: 

D δ:IJ<KL
M

FGHG � 1                   (6) 

N:4;< � 1		OP+		4; � 0 

N:4;< � 0		OP+		4; � 1 

The equation (6) was applied using Delta equation model 

within ERDAS modeler to convert the pixel values and colour 

of the black and white images of band 5,6 and 8 into binary 

images. The results of this model were shown in Figs. 14, 15 

and 16, respectively. 
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Figure 14. Binary image produced from the black and white image of the 

band 5 after applying Delta model 

 

Figure 15. Binary image produced from the black and white image of the 

band 6 after applying Delta model 

 

Figure 16. Binary image produced from the black and white image of the 

band 8 after applying Delta model 

 

Figure 17. Coloured edge image produced from binary image of the band 5. 

Edges represented by dark golden yellow colour and background represented 

by cyan colour 

 

Figure 18. Coloured edge image produced from binary image of the band 6. 

Edges represented by golden yellow colour and background represented by 

cyan colour 

 

Figure 19. Coloured edge image produced from binary image of the band 8. 

Edges represented by dark yellow colour and background represented by 

greenish cyan colour 
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The final step of this modelling technique was the convert 

model. This model used to convert the binary images 

produced from bands 5,6 and 8 into coloured edge images as 

shown in Figs. 17,18 and 19 respectively. The converting 

technique was used in this study based on the pixel to line 

convert model within PCI geomatica modeler (version 9.1), 

while the edges can be appeared as lines within resultant maps. 

Hence, the edge lines will be easy to recognize and interpret as 

linear features occurred in the area. 

The evaluation of three coloured edge images was used using 

overlaying capability technique with help of the fault map of 

the study area to determine the best coloured image based on 

the extracted edges and fault lines were matched. The fault 

map of the study area was digitized from pervious works of 

Taiz geological sheet map with scale 1:250,000 produced by 

Geological Survey of Yemen [27], as shown in Fig. 20. 

 

Figure 20. The fault map of the study area (Source: GSY ,1990) 

 

Figure 21. Locations of the strike/dip reading of the fractures collected from 

the field  

269 reading of structural data such as joints, fissures and 

fractures were collected during the field work stations (Figure 

21). These data were used for structural analysis of linear 

features of the area. Rose diagrams of linear features, fault 

lines and fractures measured in the field were created using 

Rockworks software 2006 to determine the major trend 

directions of the structural features in the area. Moreover, 

stereonet program within Rockworks software was used to 

analysis the fractures data collected from the field. These data 

were strike/dip reading of fractures like joints and fissures. 

The structural analysis of these fractures gives an idea about 

the direction of principal stress deformation in the investigated 

area. The structural readings were plotted as points (pole to 

plane) represented by contour densities tend to line up along a 

great circle. This analysis was used to find the principal stress 

direction of deformation (tensional deformation) in the study 

area. 

3. Results and Discussions  

The modelling technique mentioned above were used with 

ERDAS modeler for creating binary images over the study 

area showing the edge detected from bands 5,6, and 8 of ETM 

data, respectively. The range of histogram intensity from 0 to 

255 was used in this enhancement which equal to 100% of 

threshold value for the entire three bands enhancement. Image 

enhancements were used to improve the appearance of an 

image and make it easier for visual and/or automatic analysis 

and interpretations of imagery. Careful inspection of Landsat 

ETM images demonstrates that the drainage lines (network) 

were clearly observed bands and could be extracted in the 

binary image. The drainage lines were considered as edges. 

Based on the visual interpretation, the relationship between 

pixel distribution and edge appearance of the three binary 

images (Figures 14,15 and 16) was observed. The binary 

image produced from the band 5 shows a good relation 

between pixel distribution and edges, while the edges were 

quite good appeared and easy to recognized. Binary images 

extracted from the bands 8 and 6 show a poor relation between 

pixel distribution and edge appearance. The results show that, 

the number of black pixels (465255) in the binary image of the 

band 5 more than the number of black pixels (124137) in the 

binary image of the band 6 and less than the number of black 

pixels (1987425) in the binary image of the band 8. Moreover 

the edges extracted from the band 5 were much cleared, and 

reflect most of the edges in the original image. On the contrary, 

the result of edges extracted from the band 8 not very cleared 

and more complexes, as well the band 6 shows very less edges 

compared with the bands 5 and 8, respectively. 

The detection of the pixels(edges)of the binary image created 

from high resolution (band 8) was more than the pixels (edges) 

obtained by other binary images produced from bands 5 and 6, 

respectively. The edges detected from the binary image with a 

high (15m) resolution show huge black pixels of edges, thus, 

showing more complex edge image. This relationship is 
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possibly due to the fact that the binary image from high 

resolution approaches do not discriminate edge features 

during the analysis, and this leads to increasing the number of 

the pixels which reflect the edges. This explains possibly why 

the number of the pixels obtained from a moderate and low 

resolution images was less. On contrary, edges detected form 

the binary image of the band 6 was less compared with other 

results. This is because of spatial resolution of this band. 

Meanwhile, image enhancements with edge modelling 

technique were used to improve the appearance of edges in the 

images and make it easier for visual and/or automatic analysis 

and interpretations of imagery. The using of different image 

resolutions for edge detection based on the logarithm 

functions within edge modelling technique followed by results 

comparison yields more effective results in term of visual 

interpretation. The results of these modelling show that, the 

moderated 30m resolution of ETM data was proved to be 

better for edge detection compared to the low and high band 

resolutions of the same data. Therefore the spatial resolution 

such as a high spatial resolution and low spatial resolution 

could not be useful for edge detection (edge lines). 

Three binary images produced from the bands 5,6 and 8, were 

converted into coloured edge images as shown in Figs. 17,18 

and 19, respectively. The converting technique was made in 

this study to convert the pixels of edges into edge lines. Hence, 

the edge lines more easily to recognize analysis and interpret. 

The visual interpretation with help of DEM, drainage pattern 

and fault maps of the area was made based on continuous edge 

lines appearance in the coloured edge image to be easy for 

interpretation. Generally, visual interpretation of the results 

(coloured edge images) shows that, the coloured edge image 

produced from the binary image of the band 5 was a better 

image for appearance of edge lines compared with other 

images. For this reason, the coloured edge image produced 

from the binary image of the band 5 was considered in this 

study for linear features mapping. 

4. Results Evaluation 

For more evaluation, coloured edge images were tested for 

their accuracy with the help of fault lines of the fault map 

using overlaying technique that determines where the edge 

lines and fault lines are matched. Then, calculate the edge 

lines - fault lines matching percentage to get the best coloured 

edges image produced over the study area.  

For this purpose, the re-sampling technique was applied in this 

work to resample the resolution of the fault lines map as same 

as the resolutions of the coloured edge images. Moreover, 

three fault lines maps with 30m, 60m and 15m resolutions 

were generated as well, a buffer zone of 30m,60m and15m 

was assigned to the fault lines of fault maps with 30m, 60m 

and 15m resolutions, respectively. Then, the resultant fault 

maps matched with the coloured edge images with 30m, 60m 

and 15m resolutions, respectively. 

The total matching percentage between the fault lines and 

edge lines was calculated to be 75.69% for the image 

produced from the band 5 with a moderate (30m) resolution, 

58.6%for the image produced from the band 8 with 15m 

resolution and 32.5% for the image produced from the band 6 

with 60m resolution. The results of matching techniques 

between fault lines and the edges lines of the band 6 with a low 

(60m)spatial resolution of and the band 8 with a high 

(15m)spatial resolution show that, there were no good 

relationships between edges and faults lines. For this reason, 

these images were not considered. But the edges of band 8 

could reflect the small linear features in the study area. 

However, the result of matching between edges of a moderate 

(30m)spatial resolution of the band 5 seems to be the best 

result of matching technique in this study. It is clearly seen that, 

most of the fault lines were exactly matched with edge lines. 

The most important feature in the area is the presence of edge 

lines patterns and reflect the fault zones system in the center of 

the area. It is concluded that, there is a good relationship 

between these edges and fault lines. The moderate (30m) 

resolution was yield more effective results and was taken into 

consideration. 

5. Linear Features Extraction  

The faults were believed to be disconnected because of 

geological processes or because of an unclear image. In 

accordance with that assumption, there are many edge lines 

could be found in the best coloured edge image of the band 5 

may reflect the same shape and pattern of the edge lines that 

match true fault lines. Moreover, these edge lines were not 

matched with the fault lines may reflect the new fault lines 

within this area which not previously mapped.  

The visual interpretation of the shape and pattern of edge lines 

from the best coloured edge image with helps of a topographic 

map, a drainage pattern map, and three dimensions of DEM, 

the new fault lines could be recognized from the best coloured 

edge image. These edge lines were drawn as segment lines, 

considering these lines as new faults may occurred in the area. 

The 114 segment lines were mapped in the area represented by 

black colour lines, whereas, 27 true fault segments (previously 

mapped) also mapped represented by blue colour (Figure 22). 

The minimum length of linear features was controlled in 

length to be more than 1 km within the final linear features 

map. Hence, linear features in length of 1 km and more are 

interpreted to represent faults. Based on the pattern of these 

segments(except the segments of true fault lines), there are 34 

fault lines may occur as new faults in the study area and it 
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should be taken into consideration. 

 

Figure 22. Linear features map extracted from coloured edge image of the 

band 5, the new fault segments represented by black colour lines, the true fault 

segments (previously mapped) represented by blue colour lines and the names 

of fault zones also included 

 

Figure 23. Rose diagrams show the NW-SE and NE-SW as the major trend 

directions of the structural linear features in the study area.  a- rose diagram 

of linear features, b-rose diagram fault lines of the whole Taiz area, and c- rose 

diagram fractures measured in the field  

To determine the azimuth orientations of structural linear 

features in the area, rose diagrams was prepared for linear 

features, fault lines and fractures measured in the field (Figure 

23). These diagrams show the NW-SE and NE-SW are major 

dominant trends of the structural linear features in the study 

area, while the N-S and E-W are minor dominant trends.  

Based on the pattern of the linear features and/or edges, the 

length, and spatial distributions, trend analysis of linear 

features and field observations, there are two fault systems 

could be occurred in the study area. The first fault system with 

NW-SE trend set direction was predominant and the second 

fault system shows the NE-SW trend set direction (Figure 22). 

Moreover, the faults with N-S and E-W trend set directions 

also observed.  

Structural analysis of the fractures measured in the field was 

made using best fit great circle technique of a stereonet 

program within rockworks software (Figure 24). The result of 

this analysis shows the NW-SE was the tensional force 

direction of the deformation acted in the area. Based on this 

analysis, the first NW-SE and second NE-SW sets of linear 

features are sets of normal and reverse faults, and the third 

E-W and fourth N-S sets of linear features are sets of shear 

fractures (strike slip faults). This force of deformation was 

acted in the study area may resulted from the activation of the 

Opening Red Sea Rifting Zone. 

 

Figure 24. Astereonet graph showing the reading concentration of fractures 

measured in the field and the best fit great circle represented by red colour as 

NW-SE direction of deformation  

The linear features map and field observations suggest that, 

there are two fault zones were observed in the area. The names 

of these fault zones were given in this research as Mawasit and 

Turbah Fault Zones. The Mawasit Fault Zone located in the 

south-east part of the area with the NW-SE strike direction and 

NW dip direction. This fault zone was not mapped and known 

from literature. The NW-SE strike direction of the Mawasit 

Fault Zone appeared to be parallel to the trend of the Opening 

Red Sea Rifting System. Therefore, there is a relationship 

between this rifting system and the occurrence of this fault 

zone. The Turbah Fault Zone well defined zone in the central 

part of the area with the NE-SW strike direction and SE dip 

direction. This fault zone was mapped and not well known 

from literature. The NE-SW strike direction of the Turbah 

Fault Zone appeared to be parallel to the trend of the Gulf of 

Aden Rifting System. Therefore, there is a relationship 
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between this rifting system and the occurrence of  this fault 

zone.  

6. Conclusion 

In this study, decreasing the cost and increasing the efficiency 

of detecting edges sets with different pixel resolutions using 

logarithm functions with building models for edges extraction 

yields more effective results. Based on visual interpretation 

and overlying technique, the band 5 of Landsat-7 Enhanced 

Thematic Mapper (ETM) with a moderate resolution (30m) 

appeared to be better source of the spatial edge variations 

compared with a high (15m) and a low (60m) pixel resolutions 

bands. However, the detected edge from a high (15m) spatial 

resolution of the band 8, mostly resemble a short fracture lines 

may occur in the study area. The application of edge 

modelling technique including integrated different filters, 

SQRT, Delta and convert models is an excellent tool to 

extracted and understand variation of edges by visual and/or 

automatic interpretation. In this study, 34 linear features were 

extracted from the coloured edge image of band 5 identify as 

new fault lines in the area. The mean trends observed from the 

linear features map, geological map of whole Taiz area and 

fractures measured in the field were NW-SE and NE-SW as 

the major trends of the structural linear features in the area. 

The structural analysis of the fractures measured in the field 

was used to find the principal direction of deformation acted in 

the area as well to classify the linear features. Based on joints 

and fissures (fractures) analysis, the direction of the tensional 

direction of deformation can be estimated as NW-SE. The 

system of linear fractures in the study area consists of four 

major sets. The first NW-SE and second NE-SW direction sets 

of linear features are sets of normal and reverse faults, 

respectively and the third E-W and fourth N-S direction sets of 

linear features are sets of shear fractures (strike slip faults). 

There were two fault zones were observed in the study area, 

such as the Mawasit Fault Zone well developed in the 

south-east part of the area with NW-SE strike and NW dip 

directions and parallel to the trend of the Gulf of Aden Active 

Rifting System, whereas, the Turbah Fault Zone located in the 

central part of the area with NE-SW strike and SE dip 

directions parallel to the trend of the Opening Red Sea Rifting 

System. These faults formed as a result of active rifting 

systems effects. Meanwhile, any methods can be used to 

enhance the edges in any image, but extract these edges by 

using edge models leads to updating and revising existing 

geological maps in the study area. 
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