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Course  Topographic Engineering Academic year 2021/2022 

Subject Mathematical Cartography ECTS 6 

Type of course Compulsory 

Year 3rd Semester 1st Student Workload: 

Professor(s) PhD Maria Elisabete Santos Soares Total 168 Contact 75 

Area Coordinator  PhD Eufémia da Glória Rodrigues Patrício 

 

1. LEARNING OBJECTIVES 

Study different models to project and represent the Earth's surface in a plane and their 

associated deformations. Learning the many cartographic projection systems used in 

Cartography, namely in Cartography of Portugal. Recognize and know how to interpret 

the several cartographic projection systems used in Cartography of Portugal. Study and 

apply the coordinate transformation models between different geo-cartographic systems. 

2. PROGRAMME 

1. Reference surfaces. Geodetic datum. 

2. Geometry of the meridian ellipse. 

3. Cartographic projections. 

4. Cylindrical transverse conform Gauss projection. 

5. Geographic and cartographic grids for Portuguese cartography. 

6. Cartographic projections systems for Portuguese cartography. 

7. Transformation of coordinates between geo-cartographic systems. Coordinate 

transformation models. Use of different computer programs for transforming 

coordinates. Analysis of the different results obtained, considering the use of different 

computer programs and the several transformation models. Practical application. 

8. Analysis and calculation of elements in a reference system. Linear deformation 

module (scale factor). Convergence of meridians. Angular applications.  

9. Cartographic representation systems. Surface theory. 
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3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The syllabus contents of the subject are developed in order to enable the student to know 

the mathematical models available for the projection of the Earth's surface in the plane 

and the associated deformations, focusing specially on the cartographic projection 

systems used in Portuguese cartography. In the end, the student should be able to 

recognize the parameters associated with the cartographic projection systems related to 

Portuguese Cartography, recognize how to solve and interpret the transformation of 

coordinates between different geo-cartographic systems. 

4. MAIN BIBLIOGRAPHY  

Compulsory: 

[1] Soares, M.E.S (2019) Cartografia Matemática Textos de apoio à lecionação das aulas 

teóricas da UC Cartografia Matemática da licenciatura em Engenharia Topográfica, 2.ª 

Edição, 108pp. Instituto Politécnico da Guarda, Portugal. 

[2] Gaspar, J.A. (2005) Cartas e Projecções Cartográficas, Lidel – Edições Técnicas, 

Lisboa. 

[3] Soares, F.J.M. (2014) Sistemas de Referenciação, 4.ª Edição, Instituto Geográfico do 

Exército, Lisboa. 

Recommended: 

[1] Asin, F.M. (1990) Geodesia y Cartografia Matemática, Editorial Paraninfo S.A., 

Madrid. 

[2] Casaca, J.; Matos, J.; Baio, M., (2000) Topografia Geral, Lidel – Edições Técnicas. 

Lisboa. 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

Theoretical and practical expository method. Use of audiovisual resources and software 

Resolution of practical exercises. Availability of e-learning contents. 

Evaluation continuous: Theoretical-practical test (70%) + Practical works with oral 

presentation (30%). 

Evaluation not continuous: Theoretical-practical exam (100%). 
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6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

The contents are transmitted using the theoretical-practical expository method in order to 

provide the student the knowledge to solve problems related to the subject. The use of 

computer programs to solve problems related to coordinate transformation models makes 

possible to understand the differences between the different cartographic projection 

systems in use. The confrontation of results obtained by the analytical resolution with 

those obtained, by using the computer program, stimulates critical thinking. Learning is 

reinforced by the development of thematic research, which the student will have to 

present to the class. This technique allows to encourage the discussion of the several 

topics studied with and to share the acquired knowledge. 


