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USER-GENERATED MOBILE DATA

A I .

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

Average count of Relative

bikers per day population density
— 762 - 1759 I high

— 424 -762 | - =]

+ Flickr — 212-424 . ]

+ Instagram 78-212 =]

+ Twitter 5 6-78 [ Ilow 5 + PPGIS markers -
social media data sports tracking data mobile phone data PPGIS data
spatial unit: point spatial unit: line spatial unit: polygon spatial unit: point

- user id - way id - grid id - user id

- post id - timestamp - timestamp - marker id

- timestamp - number of people - number of people - answers

- link to media - number of trips - comments

- caption text - number of commute trips - .

- comment te,Xt Example of sports tracking data Example of mobile phone data Example of point markers from PPGIS.
- number of likes attached to road segments. interpolated to a grid.



https://doi.org/10.1016/j.landurbplan.2020.103845
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mobility use of green
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TWO VIEWING ANGLES

1. Active urban 2. Recreational
mobility use of green
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MOBILE BIG DATA




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
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SOURCES OF SPATIAL BIG DATA
ON PEOPLE

COLLECTION
CAMPAIGNS

USER-GENERATED
CONTENT
(AS A SIDE PRODUCT)

USER-GENERATED
CONTENT (ACTIVE)
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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



40 ZETTABYTES It's estimated that

1 THILLION GIGABYTES 200 2.5 QUINTILLION BYTES
of data will be created by 2.3 TRILLION GIGABYTES
2020, an increase of 300 @ of data are created each day
times from 2005 2029

gy
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6 BILLION
PEOPLE ‘}
have cell

phones

Mest companies in the
U.S. have at least

100 TERABYTES
S

WORLD POPULATION: 7 BILLION

FOURV’s
of Big
Data

As of 2011, the global size of
data in healthcare was
estimated to be

150 EXABYTES

61 BELLION CIGABYTES

By 2014, it's anticipated
there will be

420 MILLION
WEARABLE, WIRELESS
HEALTH MONITORS

4 BILLION-+
HOURS OF VIDED

are watched on
YouTube each month

400 MILLION TWEETS

are sent per day by about 200
million monthly active users

30 BILLION
PIECES OF CONTENT

are shared on Facebook
every month

6o -3

) Volume
Velocity, Variety and Veracity

The New York Stock Exchange Modern cari have closa to | IN 3 BUSINESS Poor data quality costs the US

captures ‘ "]0 SENSURS EADERS economy around
1 TB OF TRADE ’ ( J"mm monitor items such & e | TRILLION A YEAR
INFORMATION = fuel level and tire pressure ey sa s el e
during each trading session .
.
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STREAMING DATA Phifen i
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giraffelover

Kruger national park GEOTAG

flickr

LIKES &

g | IMAGE
COMMENTS - - CONTENT

'Liked by friend_2 and 27 others

giraffelover #giraffe #Kruger
friend_1 how cute!
friend_2 nice shot!

2.4. .June 2018 2:36 PN TEXT
' CONTENT

Toivonen, T., Heikinheimo, V., Fink, C., Hausmann, A., Hiippala, T., Jary, O.,
HELSINGIN YLIOPISTO Tenkanen, H., Di Minin, E.
HELSINGFORS UNIVERSITET Social media data for conservation science: a methodological overview.
UNIVERSITY OF HELSINKI

Biological Conservation (2019).
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WHY?
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BIKE TRIPS
IN HEL SINKI
ACCORDING
TO STRAVA

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

Pyoraéilyn reitit ja
sujuvuus
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© Strava (2017), Helsingin kaupunkimittausosasto. Helsingin seudun kunnat ja HSY (2016

Kaikki pyéramatkat
2016 (N =238010)

> 5000
3001 - 5000
1001 - 3000
— 101 - 1000
— 1-100

Kuva 26. Kaikki Strava-kéayttédjien tallentamat pybérdmatkat pdékaupunkiseudulla vuonna

2016.



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

Relative share of population

in a 250 m grid square [%] ban pulse on a 24-hour cycle in Helsinki
Bl <o0.001
Il 0.001-0.01
B 0.01-0.02
M 0.02-0.04
M 0.04-0.07
B 0.07-0.10
| 0.10-0.15
0.15-0.20
0.20 - 0.28
0.28 - 0.84

00:00-01:00 0 5 10 15 km

Bergroth 2019, hitps://helda.helsinki.fi/handle/10138/302228
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NATIONAL PARK VISITS VS.
SOCIAL MEDIA USERS,
FINLAND & SOUTH AFRICA

All platforms Instagram Twitter
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Social media - Park popularity ranking
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FINNISH NATIONAL PARK VISITS
VS. SOCIAL MEDIA USERS

Saaristomeren kansallispuisto
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Bikesharing in Helsinki
Elias Willberg 2019, Willberg et al. 2021
Read more:

—WOOKEND

-== wockday

Share of total (%)
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https://helda.helsinki.fi/handle/10138/301581
https://doi.org/10.1016/j.jtrangeo.2021.102971

1. Pallas-Yllas
3. Nuuksio

e 10 thousand
@ 50 thousand
@ 100 thousand
@ 200 thousand
@ 300 thousand
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Visitation flows to Nuuksio
by province in 4-6/2020

Visitation intensity (thickness)
==+ Increase from 2019
==+ Decrease from 2019

@ Nuuksio

Visitation flows to Pallas-
Yllas by province in 4-6/2020

Visitation intensity (thickness)
==+ Increase from 2019
==+ Decrease from 2019

@ Pallas-Yllds




% UNDERSTANDING WHO VISITS PARKS

April




1.

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



PALLAS-YLLAS NATIONAL PARK

Rogers Pass Summit, Schladming-Dachstein, Austria Pallas-Yllastunturi National Park,
Canada Finland

Posts from a Finnish Instagram-user. 107 posts in total.
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Enjoying the #spring
~#sun of Lapland.
= So though climb that
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Proportion of users per month

Toivonen, T., Heikinheimo, V., Fink, C., Hausmann, A., Hiippala, T., Jarv, O.,

Tenkanen, H., Di Minin, E.

Social media data for conservation science: a methodological overview.

Biological Conservation (2019).
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WHAT DO PEOPLE DO IN URBAN PARKS?

B Regionally important green space (‘green fingers')
Other green space
] Helsinki

Helsinki central park Vanhakaupunki bay

?i’&r’ '/.?

FINLAND
Helsinki



Instagram activities per number of users

Other
Ball outdoor sports
ames (workout,
Swimmin ! frisbee golf,
g orienteering)

Eating/drinking

Winter activities
{Eross-country skiing,
e skating, sleddi
HELSINGIN YLIOPISTO e skating, sledding)
HELSINGFORS UNIVERSITE

UNIVERSITY OF HELSINKI

Flickr activities per number of users

Jogging

aniZEd Olher

climbing outdoor sports

7.9.2021



Tweets by sport Popularity of different sports

Amongst adult population (18-85 yrs), according to Kansallinen Likuntatutkimus 2010

25.4%

12.0%

10.1%

The different types of sports are distributed differently in the Metropolitan Area. Many

sports are clustered to the center of Helsinki and to other residential and sports facilities
hotspots.

Koivisto 2021

https://blogs.helsinki.fi/digital-geography/2021/08/25/creating-knowledge-about-exercising-in-the-helsinki-
metropolitan-area-using-twitter-data/

7.9.2021


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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HOURLY USE OF GREEN AREAS OF HELSINKI
ACCORDING TO VARIOUS BIG DATA
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MOBILE PHONE STRAVA SOCIAL MEDIA

Heikinheimo et al. 2020 https://doi.org/10.1016/j.landurbplan.2020.103845
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WHAT? PPGIS DATA

High accuracy SOCIAL MEDIA DATA
SPORTS APP DATA
MOBILE PHONE DATA

WHO? WHY?

No data

WHERE? WHEN?

HELSINGIN YLIOPISTO

R EReITY O TEL ST Heikinheimo et al. 2020 https://doi.org/10.1016/j.landurbplan.2020.103845
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Figure from:

Willberg et al., 2021Db)

WHAT DATA TO USE (ON CYCLING)?

BIKE-SHARING

BIKE
TRIP DATA WHAT COUNTERS WHAT SURVEYS  WHAT
(n=14) (n=11) (n=11)
WHEN WHY WHEN WHY WHEN WHY
WHERE WHO WHERE WHO WHERE WHO
GPS MANUAL
TRACKING WHAT INTERVIEWS WHAT OBSERVATIONS WHAT
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SPORTS
APPLICATIONS WHAT PPGIS WHAT WHAT SUITABILITY
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Figure from:
Willberg et al., 2021a
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MANY THANKS

KONEEN SAATIO METSAHALLITUS

A
<

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

@digigeolab @ TuuliToivonen

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI



HELSINGIN YLIOPISTO

SOME REFERENCES

Toivonen, TK, Heikinheimo, VV, Fink, CA, Hausmann, A, Hiippala, T, Jarv, 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/}.jtrange0.2021.102971

Willberg, E., Tenkanen, H., Poom, A., Salonen, M., & Toivonen, T. (2021b). Comparing spatial data
sources for cycling studies — a review. In M. N. Mladenovi¢, 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://www?2.helsinki.fi/en/researchgroups/digital-geography-lab/publications

HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI


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

