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Abstract. The aim of this research is to explore the use of digital terrain model (DTM) for relief
representation using different software's programming. DTM was acquired from terrestrial
surveying using total station devise Topcon GTS-235N. Three computer software's were utilized for
relief representation namely ( GIS, Surfer and AutoCAD Civil 3D Land). 2D and 3D relief
representations were performed for the study area by using (GIS) techniques. Furthermore, a study
of the application of the Surfer and AutoCAD Civil 3D Land software's for relief representation was
investigated. The study area was located in Mosul north Irag. The results demonstrated that the
automated derivation of the spatial analysis and relief representation of the topography surface from
digital data is faster, providing more reproducible applications for terrain representation. GIS
techniques have gained a prominent role in relief representation than Surfer and AutoCAD Civil 3D
Land software's.
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1 Introduction

Relief representation is a necessary aid in the design of all engineering projects that require
consideration of landform and elevation. Recent advance in digital land survey, digital
Photogrammetry, geographical information system, software's and computer techniques provide a wide
range of possibilities for digital data acquisition for, mapping and terrain representation These
techniques allow efficient, economical and quick data collection, processing and analysis of the terrain
surface and relief. Geographical information system (GIS) definition is a digital system for acquisition,
management, analysis and. visualization of spatial data for the purposes of planning, administering and
monitoring the natural and socio-economic environment [1]. The GIS is a relatively new technology
that joins the computer science advantages with the modern systems of the capture of data, so that it
allows the integration and the treatment of all types of information [2]. Photogrammetry and the GIS
provide a group of advantages and benefits in the architectural tasks impossible to obtain with such
efficiency, velocity and economy by means of other procedures [2]. Thanoon and Ahmed study the
possibilities of integrating remote sensing, geographic information system and digital elevation
model linked and imported with several software's [3]. They concluded that this integration was
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provide wide range for creating thematic databases of the watershed for dams site selection.

2 Scope of the study

The purpose of this research to know the relation between digital Land surveying, Digital
photogrammetry, GIS, Surfer and AutoCAD Civil 3D Land software's according to their use and who
they can work together. Furthermore, to know which one can depend to represent surface relief in
suitable matching to the topographic surface.

3 Methodology
3.1 Collecting data using Land surveying

The area under investigation was characterized by hilly to plain terrain with undulating to flat relief.
Digital Terrain Model (DTM) data collection was performed using devise total station Topcon GTS-
235N. A total of 111 points were collected to represent the study area. The sampling pattern was
performed by using points distributed over the whole area with special emphasis on the region that
indicates the significant changes in the terrain slope. The distribution of the points and their elevations
as shown in Figure 1. The elevations were ranging from 229 to 245 above sea level.
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Fig. 1. Elevations distribution of the Digital Terrain Model (DTM).

The collected data was transformed to the computer using Topcon Link v8.0 program as shown in
Figure 2. Checking the positions and the accuracy of collecting data of the DTM GIS program



ArcMap was used to add X, Y coordinates data over a digital aerial photograph with ground control
point of the study area as shown in Figure 3.
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Fig. 3. Checking the position of the collected DTM
3.2 Computer Software's for terrain relief representation

In order to represent terrain relief from DTM different software's were used in this study namely
Surfer 13, GIS v1.3 (ArcMap, ArcScene) and AutoCAD Civil 3D Land [45 and 6].



4 Results and Discussion

Kriging interpolation method was used to generate grid data from the DTM in Surfer software. Relief
representation using Surfer software was illustrated in Figures 4 -7. respectively. Two contour
maps with 5 mand 1m interval were computed from the DTM. Figures 4 and 5 showed the contour
maps with 5m and 1m respectively. Open and parallel contour lines were appeared in the plots
with the highest values in the hilly region and lowered values towered the flat region,
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Fig 4. Contour map with 5 m interval.
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Fig. 5. Contour map with 1 m interval.

3D perspective view diagram was derived from DTM data. The combination of the 3D, vector
and contour maps was illustrated in Figure 6. The arrows of the vector map were following the
same tendency of the slope changing of the terrain surface from the hilly region towered the flat
region. The shaded relief representation using was showed in Figure 7. The dark gray tone was referred
to as the portions of the surface area away from light source and then reflected low light.
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Fig. 7. The shaded relief representation.
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Relief representation using GIS software was shown in Figures 8 - 14 respectively. Figure
8 and 9 illustrated a spatial analyst tools with the kriging and spline interpolation methods respectively.
As Shown different interpolation methods lead to different generations of points and representation
shape of the contour lines.
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Fig 8. Spatial analyst tools with interpolation method kriging.
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Fig 9. Spatial analyst tools with interpolation method spline.

A contour map with a 1m interval was derived from DTM using spline interpolation method.
Figures 10 and 11 showed the contour map and the contour map overlay the digital aerial photograph
respectively. Closed contour lines have appeared in this diagram which indicates hilly terrain surface.
Furthermore, the contour lines shape following the tendency of the interpolation method.
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Fig. 10. Contour map with 1m interval.
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Fig.11. Contour map with 1m interval overlay the digital aerial photograph.




A hillshade map was shown in  Figure 12. The dark gray tone was represented the regions of low
reflected of the light source and appeared in the hilly terrain clearly. Using 3D analyst tools the
combination of the tin representation overlay the digital aerial photograph was shown in Figure 13.
By using GIS ArcScene the combination of the 3D tin and digital aerial photograph with
transparency was shown in Figure 14. Clear matching was observed between the tin transparency plot
and _terrain topographic surface in the aerial photograph.
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Fig. 12. Hillshade representation.
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Fig. 13. Combination of the tin representation overlay the digital aerial photograph.

Elevation
I 243142 - 244135
< [ 24215 - 243142
241157 - 24215
240165 - 241157
239172 - 240165
23818 - 239172
237187 - 238.18
236,195 - 237.187
235.202 - 236,195
I 234.21 - 235.202
b 233217 - 23421
5 Il 232225 - 233.217 [
o W 231.232- 232225 7
230.24 - 231.232
220247 - 230.24

Fig. 14. Combination of the 3D tin and digital aerial photograph with transparency.

Relief representation diagrams using AutoCAD Civil 3D Land Software were shown in Figures
15 and 16 respectively. Contour map with 1 m interval was derived from DTM as shown in Figure
15. 3D relief representation was shown in Figure 16. with the area elevation in color and there
percentage of each range.
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Fig. 15. Contour map with 1 m interval.
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Fig 16. 3D relief representation with the area elevation in color.
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5 Conclusions

This research has demonstrated the use of the digital terrain model (DTM) for relief representation
using different software’'s programming. Three computer software's were utilized for 2D and 3D relief
representation namely ( GIS, Surfer and AutoCAD Civil 3D Land). Accordingly the results of the
research we recommended use GIS for relief representation since it gives a wide range and different
types of representation as well as suitable matching with terrain topography surface.
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