Geodata visualization in sports geography - selected examples of important sports events

Vladimir Bacik, Dagmar Kusendova, Michal Klobucnik

Department of Economic and Social geography, Demography and Territorial Development

Faculty of Natural Sciences, Comenius University in Bratislava

Sporting events take place just like any other human activity in space. This is sometimes directly connected to a single, in many cases even
iconic place (e.g.important venues for football or tennis matches, car and horseraces, etc.) In the case of some sporting events, the imaginary
sports ground is the territory of the entire region, or even the entire state. Atypical example of such event is, for example, cycling stage races,
the route of which changes every year, and new places are always added to the imaginary map of sports venues. In addition to the spatial
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Summer Olympic Games
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2012 » Stage 3: Orchies — Boulogne-sur-Mer (1) [197km | Peter SAGAN (SVK)
e

'tin (1) | 183km | Peter SAGAN (SVK) Q

2021 » Stage 1: Brest — Landerneau (73) | 198km | Julian ALAPHILIPPE (FRA)

. 2013 » Stage 10: Saint-Gildas-des-Bois — Saint Malo (4) | 197km | Marcel KITTEL (GER)

2021 » Stage 2: Perros-Girec — Mir-de-Bretagne (100) | 183.5km | Mathieu VAN DER POEL (BEL) @ 2013 » Stage 11: Avranches - Mont-Saint-Michel (17) |33km | Tony MARTIN (GER)
2018 » Stage 6: Brest — Mir-de-Bretagne (8) |181.0km | Daniel MARTIN (IRL)

2015 » Stage 8: Rennes — M(ir-de-Bretagne (4) | 181.5km | Alexis VUILLERMOZ (FRA)
b 2021 » Stage 4: Redon — Fougéres (5) | 150.5km | Mark CAVENDISH (GBR)
. O
2021 » Stage 3: Lorient — Pontivy (80) | 183km | Tim MERLIER (BEL)
2021 » Stage 5: Changé - Laval (106) |27.2km | Tadej POGACAR (SLO)
(]

2018 » Stage 5: Lorient — Quimper (1) | 204.5km | Peter SAGAN (SVK)
2015 » Stage 9: Vannes — Plumelec () | 28km | BMC Racing Team (USA) @

2012 » Stage 19: Bonneval — Chartres (45) |53.5km | Bradley WIGGINS (GBR)

. 2016 » Stage 3: Granville — Angers (4) |223.5km | Mark CAVENDISH (GBR)

@ 2018 » Stage 3: Cholet - Cholet (-) |35.5km | BMC Racing Team (USA)

&y

20

2020 » Stage 14: Clermo
2013 » Stage 14: Sai

2020 » Stage 12: Chauvigny ~ Sarran Correze (13) | 218.0km | Marc HIRSCHI (SUI) @)

2014 » Stage 20: Bergerac — Périgueux (68) | 54.0km | Tony MARTIN (GER) @ PTab Siaia SISANEE

2020 » Stage 13: Chatel-Guyon — Puy Mary Cantal (110) 21s.u”nnle| Felipe MARTINE
2016 » Stage 5: Limoges ~ Le Lioran (110) 216.0km | Greg VAN AVERMAE

2021 » Stage;
2018 » Stage.
2022 » Stage 20: Lacapelle-Marival — Rocamadour (83) [40.7km | Wout VAN AERT (BEL) 2015 » Stag
2022 » Stage 14: Saint-Etienne ~ Men
2018 » Stage 14: Saint-Paul-Trois-Ché
2015 » Stage 14: Rodez — Mende (5)

2014 » Stage 19: Maubourguet Pays du Val d’Adour - Bergerac (64) | 208.5km | Ramunas NAVARDAUSKAS (LTU)

o
2022 » Stage 19: Castelnau-Magnoac — Cahors (34) |188.5km | Christophe LAPORTE (FRA)

2020 » Stage 6: Le Teil - Mont Aigoual (.
2016 » Stage 6: Arpajon-sur-Cére ~ Montauban (6) | 190.5km | Mark CAVENDISH (GBR)

2019 » Stage 10: Saint-Flour — Albi
2019 » Stage 13: Pau — Pau (72) | 27.2km | Winner: Julian ALAPHILIPPE (FRA) 5013, oo 2 \16ntocilier — Albi

2018 » Stage 18: Trie-sur-Baise — Pau (8) |171.0km | Arnaud DEMARE (FRA)
2012 » Stage 15: Samatan —Pau (9) | 158.5km | Pierrick FEDRIGO (FRA)

)"

@ 2020>

. 2019 » Stage 11: Alby

Tour results (pdf)

= 5s)|1s70kmpchrlsrnpherrkoom Y sd o 2022 » Stage 15: Rodez - Carcassonne (4) |202.5|
ourdes — Houtacam (109) |143.5km 2018 » Stage 15: Millau ~ Carcassonne (73) | 181.

rets - Vallée de Saint-Savin (100) |188km | Rafal
l4: Tarbes — Tpurmalet Baréges (146) |117.5km | T
le-Jourdain — Lac de Payole (184) |162.5km |
fes-de-Luchon - Saint-Lary-Soulan (134) |65km |
audens — Saint-Lary-Soulan Pla dAdet (115 124
e 8: Cazeres-sur-Garonnen — Loudenvielle (140) | 141.0km | Nans PE

Saint-Gaudens — Peyragudes (137) |130.0km | Tadej PQGAEAR;(SLD
Bagneres-de-Luchon — Peyragudes (89) |143.5km | Alejandro VALVE

2018 » Stage 2: Moui Sail in — La Rocht (1) 182.5km | Peter SAGAN (SVK)
2020 » Stage 11: Chatelaillon-Plage — Poitiers (85) | 167.5km | Caleb EWAN (AUS) 2021 » Stage 6: Tours — Chat
(originally second place, after collision with Wout Van Aert reclassified) ‘

N,

2014 » Stage 4: Le Touquet-Paris-Plage — Lille (4) |163.5km | Marcel KITTEL (GER)
2012 » Stage 2: Visé — Tournai (6) |207.5km | Mark CAVENDISH (GBR)

2022 » Stage 5: Lille Métropole — Arenberg Porte du Hainaut (147) |154.0km | Simon CLARKE (A /0 ttege m (43 y 62)

2014 » Stage 5: Ypres — Arenberg Porte du Hainaut (4) | 152.5km | Lars BOOM (

‘ . 2012 » Stage 4: Abbeville — Rouen (5) |214.5km | Al

2014 » Stage 6: Arras - Reims (5) |194.0}

2019 »

» Stage 21: P:

» Stage 21: F
» Stage 21:

» Stage 2
» Stage 2
» Stage

Nice (2.HC) | 10.3.2010
3 | Saint-Junien - Aurlllac |208 ke,

‘Albl

In this part, we focused on the presentation of historical statistics in the winning of Olympic
medals at the level of individuals between 1896 - 2016. The results are presented on a map
showing the number of medallists in each country. In total, we recorded 33152 Olympic medals
in the database altogether, which were won by a total of 24287 athletes. These represented a
total of 149 countries, including those that no longer exist due to geopolitical changes in the last
century. All medals awarded at the level of states and individual sports are displayed in a
detailed preview on the website, whichis an integral part of this research. The individual data are
stored in a MySQL. The site was created to allow the visitor to get as much information as
possible about the Olympic medallists (the site was updated also for summer Olympic gamesin
Tokyo in 2027). For this reason, we have placed a search form on the page (with the possibility of
entering several criteria), which displays the number of medals for individual countries, as well
asindividualsports. Allinformation is supplemented by graphical visualization. This is done using
the HTML-Graphs library (created by Gerd Tengler) and Highcharts.js. The site also contains map
outputs (adisplay of the number of medals - all, gold, silver, bronze), which use the D3 library and
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France (WT) | 1.7.2012
|| Liege - Seraing | 198 km

Tour de France (2.UWT) | 3.7.2017
tage 3 | Verviers - Longwy | 212.5 km

dimension itself, the amount of available historical statistics from individual events gives us opportunities to process them, using data
visualization methods used in geography and related disciplines. Just a precisely capturing the possibilities of processing various statistics
using standard data visualization methods that is the object of interest in our contribution. It is a kind of connection between the generally
attractive topic of sport and geography, while the processing of individual statistics using the methods used in geography / cartography can
also be transformed by increasing interest among the wider community in these scientific disciplines. We believe that compelling data
visualization is key to widely communicating of research findings and, perhaps most importantly, can be an important means of inspiring
currentand future students to workwith quantitative data.

Keywords: Data visualisation, D3, chord diagrams, dashboard, Olympic Games, Tour de France, ATP Tour, Peter Sagan

Tennis ATP No. 1 players

In this part we focused on the representation of the mutual match balance between all players no.1 players of ATP ranking in the so-called
‘open era’ using chord diagrams. This is an example of circular visualization, which has been very popular in recent years and quite often used
in the display of migration flows between individual regions of the world (Abel, Sander (2014), Abel, Cohen (2019), Abel, Heo (2018).
Mutual relationships (matches) between tennis players can be displayed in a very attractive way. The static diagram was created using an
online service available at http://mkweb.bcgsc.ca/tableviewer/. The author of this is Martin Krzywinski and it is easily accessible after
appropriate modification of the input data (mutual matches between tennis players are entered in a square matrix in txt format). This static
version is more suitable for offline presentation, as it can impress the client with its attractive display. Due to the large amount of displayed
data, it is advisable to use the interactive version, created using the D3 library (Bostock, M., Ogievetsky, V. a Heer, |. , 2077). This allows
displaying the mutual match balance between any players in an interactive form. VWe consider such a representation suitable precisely for a
similar representation of the mutual match balance between teams / players in any sports field. Due to its attractive circular design, it can
also be used as a replacement for a standard column chart capturing e.g. the number of victories of an athlete in a given sport (various
disciplines).
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This map was published in Journal of Maps:
Bacik, V. (2027): Olympic medalists of the modern summer Olympic games 1896-2016,
Journal of Maps, 171, 145-153, DOI: 10.1080/17445647.20211996475

Peter Sagan & Tour de France

The Tour de France is the most important cycling stage race in the world. Its history began to be written in 1903. In

ance (WT) | 6.7.2012 addition to the stories of cycling legends themselves, the Tour de France is also very interesting from the point of

Epérpay - Metz | 205 km

Tourde Fra'r;ce (WT) | 10.7.2019
o SRRV o pdCintar | 475 and HC categories in the long-term history of this race. Some results focused on the spatial dimension of the race
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120 Tour de Suisse (2.UWT) | 14.6.2022 ‘
Stage 3 | Aesch - Grenchen | 176.9 km
Biel/Bienne :

") Tour de Suisse (2.UWT) | 18.6.202
Stage 6 | Wil - Biel/Bienne | 193.1 R
Aarberg
Tour de Suisse (WT) | 11.6.2012
Stage 2 | Martigny - Aarberg | 194.7 kp

he-sur-Yon | 182.5 km
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Murten
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Tour de France (WT) | 5.7.2013 e
Stage 7. | Montpellier - Albi | 205.5 km -

Montpellier /
E Tour de France (2. UWT) [ 13; :
Stage 11 | Carcassonne - Montpelher 162 ‘5 km
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Tour de Romandie (PT) | 28.4.2010
Stage 2 | Porrentruy - Fleurier | 17

Tour de Suisse (2. UWT) l,‘l '

. Tour de Romandie (2.UWT) |
Stage 1 | Aigle - Martigny | 16
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Paris Nice (2. HC) | 12.3. 2010

Stage 5 | Pernes-les-Fontaines - Aix-en-Provence | 153.

f

¥ 4. deff ‘E
red

2R gl PC or mobile devices (responsive design).
Camalore“ G
G.P. Camalore(l ;);}-zs,;.zc
One Day Race | Camaiore -
ey, | Cr i Selected publications of the authors dedicated to the spatial
Q‘ dimension of the Tour de France:
| All victories (pdf) Bacik, V., Klobu¢nik, M. (2018): Possibilities of using selected

view of the geographical space in which the individual stages take place. In our research dedicated to this topic, we
have identified a total more than 700 stage centres and more than 300 important mountain climbs of the 2nd, st

were published in the publications Bacik, V., Klobu¢nik, M. 2017, Bacik, V. Klobuénik, M. 2018. In the last decade,
Slovakian Peter Sagan has been one of the most visible men in the world peloton. In addition to winning 12 stages
and / green jerseys at the Tour, he was also able to make a significant impact in other races during his career. It was
just these successes that led us to the processing of map outputs showing the individual successes of Peter Sagan
andthe Tour de France, as well as overall within the UCl calendar. Peter Sagan has many fans all over the world, and it
isthrough these map outputs that we want to popularize the work of geographers to awide community of people.
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In addition to the standard cartographic SR SIMII e M v cene 210 22
interpretation, both maps are also available
online using the so-called "dashboards”
created inthe ArcClIS Online. This toolenables
an interactive display of the achieved results
supplemented with selected graphic
elements. The Experience builder tool was
used for combining dashboards designed for
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121

visualization methods for historical analysis of sporting event -

All victories Tour de France

an example of stage cycling race Tour de France, Quaestiones
Geographicae, Volume 37, Issue 3 (2018), 5-24, doi:

102478 /quageo-2018-0022 Dashboards (ArcGIS online)

Bacik, V, Klobuénik, M. (2017): Stage finishes - Mapping the All professional vitories

locations and results of Tour de France (1903-2016), Journal of
Maps, Volume 13, Issue 1 (2017), 82-89, Tour de France results
DOI101080/17445647.20171381193
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