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Basic Information

Course Title: Fundamentals of geodetic coordinate and height systems, map projections, and their use
in practice

Lecturer: Assoc. Prof. Eng. Lyubka Pashova, PhD

Phone: 02/ 979-33-49; GSM: 0887538880

E-mail: Ipashova@geophys.bas.bg; bismall@bas.bg

Total Teaching Hours: 30 academic hours: lectures — 20 hours; practical classes — 10 hours

Annotation

The training course is intended for doctoral students to acquire knowledge of basic concepts related to
geodetic reference coordinate and height systems, their implementation, and their use for solving
practical problems. The principles for defining, implementing, and maintaining terrestrial reference
coordinate systems will be explained at the global, regional, and national levels. Knowledge will be
gained about using geodetic coordinate systems to depict the Earth's surface on a plane and about the
most commonly used map projections in practice. The types of coordinate transformations and
conversions and their integration into various software programs used in geosciences will be discussed.
Exercises for solving test problems using data from geodetic practice in Bulgaria will be provided. The
training is intended for doctoral students studying earth sciences, natural sciences, and engineering.

Course content
Module 1: Geodetic Reference Coordinate and Height Systems
» Basic Conventional Parameters (Datum) for Defining a GRS
* Types of Geodetic Reference Coordinate Systems (GRCS)
* Methods for Implementing a GRCS
* Coordinate Transformations Between GRCS

Module 2: Projection Coordinate Systems and Map Projections

e Coordinate Transformations and Coordinate Conversions
* Types of Map Projections
e Standards for GRCS Metadata and EPGS Codes

Module 3: Practical Implementation and Use of GRCS

* Integration of Geospatial Data from Various Sources

* Software for Coordinate Transformations and Conversions

» Practical Applications — Engineering Geodesy, GIS and Mapping, Environmental Monitoring,
Precision Agriculture, Natural Disasters, etc.

*  Working with Geoportals Providing Geospatial Information

Teaching and assessment methods

* 20 hours of lectures and 10 hours of exercises
* Development of a course assignment and interview

Competencies acquired as a result of training
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The learners will gain knowledge about:

* The datum parameters required to define a GRS and explain the implications of choosing a
specific reference ellipsoid;

* Coordinate transformations between different geodetic coordinate systems and EPSG codes for
specific regional map projections;

* Types of cartographic projects and specific requirements for their selection when depicting a
certain territory;

* Methods for identifying and establishing spatial offsets when integrating geospatial data into a
GIS environment from various sources in different GRCS;

» Use of specialized software for coordinate transformations between different geodetic coordinate
and height systems used in Bulgaria.

Literature:

AT'KK, [Iporpama 3a TpaHchopMaIus Ha KOOpAMHATU BGSTrans 4.6,
https://www.cadastre.bg/programa-za-transformaciya-na-koordinati-bgstrans-45

JAB. 6p.62/10 Asryct 2010r., Hapen6a Ne 2 ot 30 romu 2010 r. 3a nedunupane, peanusanus u
noaabprkane Ha bparapckara reonesnuecka cuctema, HAPEJIBA Ne 2 OT 30 FOJIM 2010 I"

JlackanoBa, M., . 3npaBueB, Maremaruuecka reoaesus, Codus, 2005, 432 crp.

Hoses, Wn. [IbpkaBHUTE T'€OAC3UYECCKH MPEXKH Ha bbiarapus u CBbp3aHHTE C TAX pedepeHTHH,
KOOpAMHATHY U BUcounHHU cuctemu, bBAH, Bucma reonesus, ku. 16, 2003, c. 101-141.

Moges, M. Bwirapckara xoopaunatHa cucrema KC70 u Pyckara yclIoBHA KOOpPAMHATHA CHCTEMa
KC63, cn. I'eomenus, Op. 2, 23- 28, https://www.geomedia.bg/geodesia/balgarskata-koordinatna-
sistema-ks70-1-2/

Woges, . (2007) GPS—TeXHONOTUNTE U CH3/]aBaHE HA YCIIOBUS 32 TAXHOTO e(hEKTHBHO TIPHIIOKECHHE
B bearapus (mppBa yacr), I'eorpadus 21, op. 4, 3-11,
http://www.prokarstterra.bas.bg/ge021/2007/4-07/pp3-10.html

Moges, . (2007) GPS—TeXHONOTNNTE  Ch3/]aBaHE HA YCIOBHUS 32 TAXHOTO e(heKTHBHO TIPHIIOKEHHE
B bearapus (BTOpa qacr), ['eorpadus 21, op. 5, 12- 20,
http://www.prokarstterra.bas.bg/ge021/2007/5-07/12-20.pdf

[Tamona, JI. (2010) BucounHHu cucteMu, U3MOJI3BaHU B bbiarapus u mepcrnekTuBH 3a MPexoJ]l KbM
EBporneiicka BHUCOYMHHA pedepenTHa cucTema (EVRYS), CI. I'eomenus,
https://www.geomedia.bg/geodesia/visochinni-sistemi-izpolzvani-v-balga-5/

Seeger, H. Spatial referencing and coordinate systems, In: New Developments in Geographical
Information Systems: Principles, Techniques, Management and Applications, Longley et al. (eds.),
427 — 436, https://www.geos.ed.ac.uk/~gisteac/gis_book abridged/files/ch30.pdf

Hofmann-Wellenhof B, H . Lichtenegger, J. Collins, Global positioning systems: theory and practice,
5rd edition. Springer Vienna, 2001, 382p., https://doi.org/10.1007/978-3-7091-6199-9

Lu, Z., Y. Qu, S. Qiao, Introduction to Geodetic Datum and Geodetic Systems, Springer Berlin,
Heidelberg, 2014, 401p., https://doi.org/10.1007/978-3-642-41245-5

Jekeli, C., Geometric Reference Systems in Geodesy, Ohio State University, 2016, 214p.,
https://webl.grf.bg.ac.rs/p/learning/geom_ref sys geodesy 2016 _1699188916465.pdf

Sanso, F., Reguzzoni, M., Barzaghi, R. (2019). Geodetic Coordinate Systems. In: Geodetic Heights.
Springer Geophysics. Springer, Cham. https://doi.org/10.1007/978-3-030-10454-2 5



https://www.cadastre.bg/programa-za-transformaciya-na-koordinati-bgstrans-45
https://www.cadastre.bg/sites/default/files/files/page/naredba22010.pdf
https://www.geomedia.bg/geodesia/balgarskata-koordinatna-sistema-ks70-i-2/
https://www.geomedia.bg/geodesia/balgarskata-koordinatna-sistema-ks70-i-2/
http://www.prokarstterra.bas.bg/geo21/2007/4-07/pp3-10.html
http://www.prokarstterra.bas.bg/geo21/2007/5-07/12-20.pdf
https://www.geomedia.bg/geodesia/visochinni-sistemi-izpolzvani-v-balga-5/
https://www.geos.ed.ac.uk/~gisteac/gis_book_abridged/files/ch30.pdf
https://doi.org/10.1007/978-3-642-41245-5
https://web1.grf.bg.ac.rs/p/learning/geom_ref_sys_geodesy_2016_1699188916465.pdf
https://doi.org/10.1007/978-3-030-10454-2_5

IIEHTBP 34 OBYYEHHE - bAH

1000 Coghun email: tdc-phdacu.bas. bg
W ,Cepoura Ne 4 men.: 0298731 67
hitp://edu.bas.bg 02979 52 60

Lapaine, M., E.L. Usery (eds.) (2017) Choosing a Map Projection, Lecture Notes in Geoinformation and
Cartography, Springer International Publishing AG, 360p., https://doi.org/10.1007/978-3-319-
51835-0

Lapaine, M., & Francula, N. (2022). Map Projections Classification. Geographies, 2(2), 274-285.
https://doi.org/10.3390/geographies2020019

Torge, W., J. Miller, R. Pail,  Geodesy, 5t edition, DeGruyter, 2023,
https://doi.org/10.1515/9783110723304

https://geodesy.science/com1/
https://www.crs-geo.eu/crs-national.htm

Additional information
Doctoral students should have a good mathematical background and be fluent in English.
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