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Course  Topographic Engineering Academic year 2021/2022 

Subject Topography I ECTS 6 

Type of course Compulsory 

Year 1st Semester 2nd Student Workload: 

Professor(s) PhD Elisabete dos Santos Veiga Monteiro Total 168 Contact 90 

Group Coordinator PhD Eufémia da Glória Rodrigues Patrício 

 

1. LEARNING OBJECTIVES 

It is the goal that students acquire basics concepts of Topography, establish the first 

contact with the topography equipment, and ally to its principles of functionality and 

methods measurements, following in parallel the resolution of small exercises that 

include topographic acquisition and processing of topographic data. 

It is also intended those students acquire sensitivity to the existence of errors in 

topographic observations, and know the appropriate methods to their treatment. 

2. PROGRAMME 

I. Introduction – Basic concepts 

Understanding general trigonometric, angular measurement system, defining 

Topography, Topography goals, Topography applications, topographic map, base 

maps and derived or thematic maps, institutions producing base maps. 

II. Surveying instruments 

Theodolites, total stations, levels and GNSS (Global Navigation Satellite Systems) 

receivers. Evolution of surveying instruments. Study the surveying instrument 

(theodolite). Conditions of construction of the surveying instrument. Surveying 

instrument components (limbus, levels, telescope, axes, lenses, etc.). Focusing and 

pointing. Setting conditions of surveying instrument. Measuring horizontal and vertical 

angles. 

III. Errors in topographic observations 

Setting construction of horizontal observations. Errors in horizontal observations. 

Methods of compensation of horizontal errors. Setting construction of vertical or 
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zenith observations. Errors in vertical observations. Methods of compensation of 

vertical errors. Errors due to external causes to the surveying instrument. Accurate 

measurement of an angle isolated – combination of methods. Accurate measurement 

of angles with common vertex. 

IV. Topographical Coordinates 

The need of a reference surface. The Ellipsoid and Geoid. Elevation point concept. 

Planimetric and altimetric reference systems. Rectangular Plane Coordinate Systems. 

Military Coordinate System. Cartographic azimuth. Reverse azimuths. Transport of 

azimuths. Transport of coordinates. horizontal distances. 

V. Topographical Triangulation 

Establishing a topographical triangulation. Method of observation, calculation and 

compensation of a topographical triangulation. 

VI. Intersection 

Pothenôt Problem. Study of directly intersection, lateral intersection and reverse 

intersection. 

VII. Area’s measurement 

Analytical method. Geometric methods (figures bounded by a polygonal contour and 

figures bounded by curved lines). Simpson method or Parables. Method of Trapezius. 

Mechanical Method. 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

As it is the first curricular unit in the area of Topography, it is necessary for students to 

acquire the foundations of Topography science and have their first contact with the 

diverse topography equipment. That is why are covered by the syllabus, an 

introduction chapter and one other chapter for the study of surveying instruments. 

Should also be noted that, as a science of precision, Topography, one of the initial 

objectives of the course is to sensitize students to the fact that inevitability of the 

existence of errors in topographic observations and knowledge of appropriate 

methods for their treatment. These contents are covered in a chapter that aims to 
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address the study of errors and methods of treatment. It is also intended that students 

start their knowledge about the rigorous methods for coordination points, addressed 

in the chapter of Triangulation an Intersection. 

4. MAIN BIBLIOGRAPHY  

Mandatory 

[1] Supporting texts and slides prepared in Power Point software, made available by 
the teacher. 

[2] J. Alberto Gonçalves, S. Madeira e J. João Sousa (2008): “Topografia – Conceitos 

e Aplicações”, Editora Lidel – edições técnicas Lda. 

[3] J. Casaca, J. Matos, M. Baio (2000): “Topografia Geral”, Editora Lidel – edições 

técnicas Lda. 

[4] Cruz, J., (2004): “Manual do Engenheiro Topógrafo”, Lisboa. 

Recommended 

[1] Gaspar, J. A., (2005): “Cartas e Projeções Cartográficas”, Lidel – Edições 
Técnicas, Lda.  

[2] IGeoE – Instituto Geográfico do Exército, (2004): “Manual de Leitura de Cartas”. 

[3] Gaspar, J. A., (2008):”Dicionário das Ciências Cartográficas”. Lidel – Edições 

Técnicas Lda. 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

Oral exposition and teaching content of the syllabus with using audiovisual and 

instrumental resources. Solving practical problems related to program content. 

Availability program content and calculation formulas in the e-learning platform 

SIGARRA.  

The final classification frequency based in a realization of a theoretical and practical 

test with a weight of 70% and with realization of a practical work with a weight of 20%. 

The remaining 10% are attributed to some practical exercises performed throughout 

the semester and subjected to evaluation. 
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The evaluation by normal and final exam based on the realization of theoretical and 

practical test with a weight of 80% and in a realization of practical work whose weight 

is 20%. It is noted that the proposed work is executed part in during class (the field 

component) in the middle of the semester. 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

In order to achieve the objectives proposed in the curricular unit, the teaching 

methodologies adopted hold in teaching theoretical that are acquired primarily for the 

foundations of Topography, but also teaching practical, both in terms of calculating 

topographic or with development of small practical applications in the field that 

include the collection and further processing of topographic data. Students are also 

asked to provide evidence in the performance of a practical work in groups and to 

evaluate, which will demonstrate whether or not able to assimilate the methods and 

techniques studied. At the end of the semester, they perform a theoretical and 

practical test to demonstrate if they acquire issues. This methodology makes it 

possible to give the foundations of science Topography, but also begin to prepare the 

student to develop the flow of operations inherent in a topographic study. 


