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USER-GENERATED MOBILE DATA

Heikinheimo et al. 2020 https://doi.org/10.1016/j.landurbplan.2020.103845

https://doi.org/10.1016/j.landurbplan.2020.103845
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BIG DATA AS AN INFORMATION
SOURCE

• The emergence of big novel data sources (Kitchin, 2014)  

provide new opportunities – digital footprints – to 
understanding the realities of our environment and 
societies.



SOURCES OF SPATIAL BIG DATA
ON PEOPLE

COLLECTION 

CAMPAIGNS

USER-GENERATED 

CONTENT 

(AS A SIDE PRODUCT)

USER-GENERATED 

CONTENT (ACTIVE)

• Remote sensing, laser scanning

• Surveillance cameras (CCTV; ANPR)

• Visitor counters

• Registrations (border control)

• Use of smart phone

• Loyalty cards

• Internet use (WLAN, clicks)

• Use of mobile Apps

• Social Media

• Sports Applications
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Social media data for conservation science: a methodological overview. 

Biological Conservation (2019).



(Järv et al. 2017)

• ANTENNA LEVEL DATA

• CDR DATA

• EEA DATA 
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BIKE TRIPS 
IN HELSINKI
ACCORDING 
TO STRAVA

https://www.hel.fi/static/liitteet/k
aupunkiymparisto/julkaisut/julka
isut/julkaisu-16-17.pdf

https://www.hel.fi/static/liitteet/kaupunkiymparisto/julkaisut/julkaisut/julkaisu-16-17.pdf


Bergroth 2019, https://helda.helsinki.fi/handle/10138/302228

Urban pulse on a 24-hour cycle in Helsinki

https://helda.helsinki.fi/handle/10138/302228


Urban pulse in different areas Bergroth et al. 2021 (in press)7.9.2021



NATIONAL PARK VISITS VS. 
SOCIAL MEDIA USERS, 
FINLAND & SOUTH AFRICA

Tenkanen et al. (2017) Scientific Reports 7, Article number: 17615 



Tenkanen et al. (2017) Scientific reports



R: 0.94

FINNISH NATIONAL PARK VISITS 
VS. SOCIAL MEDIA USERS

Tenkanen et al. (2017) Scientific reports
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Digital Geography Lab

Bikesharing in Helsinki 
Elias Willberg 2019, Willberg et al. 2021

Read more: https://helda.helsinki.fi/handle/10138/301581, https://doi.org/10.1016/j.jtrangeo.2021.102971

GREENERY 

https://helda.helsinki.fi/handle/10138/301581
https://doi.org/10.1016/j.jtrangeo.2021.102971
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3. Nuuksio





UNDERSTANDING WHO VISITS PARKS



NUUKSIO 



PALLAS-

YLLÄS 



PALLAS-YLLÄS NATIONAL PARK



Posts from a Finnish Instagram-user. 107 posts in total.

PALLAS-YLLÄS NATIONAL PARK



Rogers Pass Summit,
Canada

Schladming-Dachstein, Austria Pallas-Yllästunturi National Park, 
Finland

Posts from a Finnish Instagram-user. 107 posts in total.

PALLAS-YLLÄS NATIONAL PARK



WHAT?

WHY?

GEOTAGS TIMESTAMPS

USER 

PROFILES
CONTENTS

WHO?

ACTIVITIES of PEOPLE







Enjoying the #spring

#sun of Lapland. 

So though climb that
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A tree with snow 

Two people skiing
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WHAT DO PEOPLE DO IN URBAN PARKS? 
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Koivisto 2021

https://blogs.helsinki.fi/digital-geography/2021/08/25/creating-knowledge-about-exercising-in-the-helsinki-

metropolitan-area-using-twitter-data/

https://blogs.helsinki.fi/digital-geography/2021/08/25/creating-knowledge-about-exercising-in-the-helsinki-metropolitan-area-using-twitter-data/
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Väisänen et al. (2021) Conservation Biology

Toivonen et al. (2019) Biological Conservation 

Heikinheimo et al. in press.

Tenkanen et al. (2017) Scientific Reports

Heikinheimo et al. (2020) Landscape & Urban planning 

Hausmann et al. (2020) People & Nature 
Heikinheimo et al. (2017) ISPRS
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WHAT SHOULD WE LEARN FROM ALL THIS?



USER GENERATED BIG DATA MAY BE 

INTERESTING FOR RECREATION 

STUDIES



UNEXPECTED EVENTS LIKE THE PANDEMIC 

HIGHLIGHT THE VALUE OF CONTINUOUSLY 

COLLECTED DATA 



DATA SOURCES ARE NOT THE SAME



HOURLY USE OF GREEN AREAS OF HELSINKI
ACCORDING TO VARIOUS BIG DATA

7.9.2021

Heikinheimo et al. 2020 https://doi.org/10.1016/j.landurbplan.2020.103845

MOBILE PHONE STRAVA SOCIAL MEDIA

https://doi.org/10.1016/j.landurbplan.2020.103845


Heikinheimo et al. 2020 https://doi.org/10.1016/j.landurbplan.2020.103845

https://doi.org/10.1016/j.landurbplan.2020.103845


Figure from: 

Willberg et al., 2021b)

WHAT DATA TO USE (ON CYCLING)?



NOT EVERYONE IS REPRESENTED



Figure from: 

Willberg et al., 2021a



EXPECTATIONS ARE SOMETIMES 

EXAGGERATED



BIG DATA MAY TURN OUT TO BE SMALL



ACCESS TO DATA AND POSSIBILITIES OF 

#OPENSCIENCE CONTINUE TO BE 

CHALLENGING



WE ARE NOT READY YET
(WITH RESEARCH)



MANY THANKS

@digigeolab @TuuliToivonen



SOME REFERENCES

Toivonen, TK, Heikinheimo, VV, Fink, CA, Hausmann, A, Hiippala, T, Järv, O, Tenkanen, HTO & Di 
Minin, E 2019, 'Social media data for conservation science: a methodological overview', 
Biological Conservation, 233, 298-315. https://doi.org/10.1016/j.biocon.2019.01.023 

Heikinheimo, V., Minin, E. Di, Tenkanen, H., Hausmann, A., Erkkonen, J., Toivonen, T., 2017. User-
Generated Geographic Information for Visitor Monitoring in a National Park: A Comparison of Social
Media Data and Visitor Survey. ISPRS Int. J. Geo-Information 6, 85. doi:10.3390/ijgi6030085

Tenkanen, H., Di Minin, E., Heikinheimo, V., Hausmann, A., Herbst, M., Kajala, L., Toivonen, T., 2017. 
Instagram, Flickr, or Twitter: Assessing the usability of social media data for visitor monitoring in 
protected areas. Sci. Rep. 7, 17615. doi:10.1038/s41598-017-18007-4

Di Minin, E., Tenkanen, H., Toivonen, T., 2015. Prospects and challenges for social media data in 
conservation science. Front. Environ. Sci. 3. doi:10.3389/fenvs.2015.00063

Willberg, E., Salonen, M., & Toivonen, T. (2021a). What do trip data reveal about bike-sharing system
users? Journal of Transport Geography, 91, 102971. https://doi.org/10.1016/j.jtrangeo.2021.102971

Willberg, E., Tenkanen, H., Poom, A., Salonen, M., & Toivonen, T. (2021b). Comparing spatial data 
sources for cycling studies – a review. In M. N. Mladenović, T. Toivonen, E. Willberg, & K. T. Geurs 
(Eds.), Transport in Human Scale Cities. Edwar Elgar Publishing Limited.

Willberg, E., Poom, A., Helle, J., Toivonen, T. (forthcoming. Exposure of urban cyclists during travel to 
air pollution, noise, and greenery: From spatio-temporal mapping to measuring the role of route-choice. 
Unpublished

For more, see https://www2.helsinki.fi/en/researchgroups/digital-geography-lab/publications

https://www2.helsinki.fi/en/researchgroups/digital-geography-lab/publications

