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ABSTRACT

This study focused on the park as a space to support the behavior of urban citizens in modern society. Modern city
parks are not spaces that play a specific role but are used by many people, so their function and meaning may change
depending on the user’s behavior. In addition, current online data may determine the selection of parks to visit or the
usage of parks. Therefore, this study analyzed the change of behavior in Yeouido Park, Yeouido Hangang Park, and Yangjae
Citizen’s Forest from 2000 to 2018 by utilizing a time series analysis. The analysis method used Big Data techniques
such as text mining and social network analysis. The summary of the study is as follows. The usage behavior of Yeouido
Park has changed over time to “Ride” (Dynamic Behavior) for the first period (I), “Take” (Information Communication
Service Behavior) for the second period (IT), “See” (Communicative Behavior) for the third period (IIT), and “Eat” (Energy
Source Behavior) for the fourth period (IV). In the case of Yangjae Citizens’ Forest, the usage behavior has changed over
time to “Walk” (Dynamic Behavior) for the first, second, and third periods (I), (II), (IIT) and “Play” (Dynamic Behavior)
for the fourth period (IV). Looking at the factors affecting behavior, Yeouido Park was had various factors related to sports,
leisure, culture, art, and spare time compared to Yangjae Citizens’ Forest. The differences in Yangjae Citizens’ Forest
that affected its main usage behavior were various elements of natural resources. Second, the behavior of the target areas
was found to be focused on certain main behaviors over time and played a role in selecting or limiting future behaviors.
These results indicate that the space and facilities of the target areas had not been utilized evenly, as various behaviors
have not occurred, however, a certain main behavior has appeared in the target areas. This study has great significance
in that it analyzes the usage of urban parks using Big Data techniques, and determined that urban parks are transformed
into play spaces where consumption progressed beyond the role of rest and walking. The behavior occurring in modern
urban parks is changing in quantity and content. Therefore, through various types of discussions based on the results of
the behavior collected through Big Data, we can better understand how citizens are using city parks. This study found

that the behavior associated with static behavior in both parks had a great impact on other behaviors.
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Table 1. BLOG analysis data amount

Destination Term Data amount Keywordcount Total
I 523KB 8,138
) il 498KB 7653
Yeouido Park* 2.236KB
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 Yangie 1.923KB
Citizens" Forest m 614KB 8.370
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Table 2. Behavior type

Division Behavior Content
. . . - Move.
Dynamic behavior Ride, play. run. walk - A variety of vehicles and activities move the location.
Static behavior Sit, lay down, breathe, think, appreciate, wait - No activity of the body occurs and no shift of position.
- Anyone can see and enjoy what happens in the space.
Basiche Communication | Talk, listen, see, meet + Meeting with acquaintances causes conversation.
havior type - listen to the sounds around you or music.
Energy source | Eat, drink + Human instinct desire

Communicative behavior Buy, rent

- Use money or supplies

Share, post, record,
Find [Search], recommend
Reservation, take a picture

Information communication
service behavior

- Internet use and participation in internet games

- Find information and content related to space.

- Share and interact with information from Internet users.

- Record your thoughts with photos or text and post them online.

Source: Astri and Kim(2015), Yun and Kim(2004), Lee(2007), Im(1999), Lee(2008)< #ar3le] A2l A4,

Table 3. Named-entity recognition

Named-entity recognition

Agency, object, animal, civilization, event/accident, numbers,

ETR time, date, metal, person, plant, term, regional, study

Culture - arts, people, dates, local and infrastructure, adjectives,

Researcher| . .
leisure, natural resources, sports and leisure
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Table 4. Frequency of behavior-related keywords

The T period(2000-2004) The T period(2005-2009) The T period(2010-2014) The IV period(2015-2018)

Keyword Frequency Keyword Frequency Keyword Frequency Keyword Frequency
Ride 699 Take a picture 583 Date 651 Eat 1079
Walk 406 See 454 See 462 Social media 808
Yeouido | Bike path 401 Walk 327 Sky 413 Date 405
Park | See 358 Cruise ship 259 Social media 382 Walk 379
Se;Jul Sick 29 Fall 228 Internet 346 Ride 365
Yeouido | [nline skates 248 Ride 218 Outing 344 See 270
Riverside | Photo 234 Play 193 Walk 297 Bike 268
Park | Tae a walk 23 | Photo 192 Bike 216 Tnteresting %5
Share 225 Family 165 Crowd 269 Buy 244
Take a picture 225 Make over 164 Weekend 235 Take a walk 242
Come by 370 Fall 467 A good restaurant 1,510 A good restaurant 837
Share 367 Walk 424 Weekend 995 Barbecue patio 769
No charge 367 See 225 Fall 931 Play 453
Good 291 Fallen leaves 169 Walk 625 Famous 408
Yangie | socia] media %L | Tree 164 | Take a pictue 36 Good 361
C;ﬂt;i:ts Seoul 254 Come by 149 Good 304 Walk 324
Fallen leaves 204 Photo 138 Shooting 268 Weekend 292
Tree 194 Good 130 Yangjaecheon 265 Concert 290
Walk 188 Take a picture 123 See 262 Eat 267
See 186 Outing 113 Photo 217 Social media 251
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Table 5. Behavioral verb classification
Behavi Yeouido Park - Seoul Yeouido Riverside Park Yangjae Citizens Forest
avor The 1 period | The 1l period | The Il period | The IV period | The I period | The Il period | The Il period | The IV period
Ride Ride Ride Ride Ride Ride Ride Ride
Dynamic Walk Walk Walk Walk Walk Walk Walk Walk
behavior Play Play Play Play \ \ Play Play
Run Run Run Run \ \ \ Run
Sit Sit Sit Sit Sit Breathe Breathe Breathe
Static \ Lay down Lay down Think Breathe Think Think Think
behavior \ Wait Wait \ \ \ Appreciate \
\ Think Think \ See See See See
See See See See Listen Listen Listen Listen
Listen Dress up Listen Listen \ Talk Talk Talk
Basic | Communication Talk Talk Dress up Dress up \ Meet Meet Meet
behavior Meet Meet Talk Talk \ Eat Eat Eat
type \ \ Meet Meet \ Drink Drink \
B Eat Eat Eat Fat \ \ \ Buy
ey Drink Drink \ Drink \ \ \ Rent
) ) \ \ Buy Buy Share Share Share Share
Consumption behavior - - - -
\ \ \ Rent Take a picture | Take a picture | Take a picture | Take a picture
Share Share Share Share \ Post Recommend | Recommend
Information communication| Take a picture | Take a picture | Take a picture | Take a picture \ \ \ Reservation
service behavior Recommend Recommend Recommend Recommend \ \ \ Pot
\ Follow Recommend Record .
Table 6. Named-entity recognition
Yeouido Park - Seoul Yeouido Riverside Park Yangjae Citizens Forest
The T period The 1T period The I period The IV period | The I period The I period The I period The IV period
In-line skates | Cruise ship Bike Bike Exercise Exercise Bike Bike
Sports and Bike Bike Drive Kick board Stretching Bike Exercise Flectric”
Jeisure Exercise Skate Kick board Skate Foot volleyball Jump rope Electric wheel
Roller skates Yacht Cruise ship Bike Exercise
Baskethball Exercise Marathon Kick board
Assembly Assembly Firework Garden expo Forest class Wedding Outdoor” Concert
Culture Club Cherry~ Cherry~ Trend Study Concert Wedding Festival
. Festival Event Show Festival Exploration Volunteer” Experience Experience
art Show Firework ™ Event Night market Experience Program
Festival Festival Firework Photoshoot Wedding
Cherry blossom | Eco park Sky Hangang Autumn Autumn’ Autumn” Cherry”
Natural Wind i Flower i Hgngang ’ Cherry blossom | Tree Tree Cherry” Autumn”
resources Autumn Hangang Wind Flower Nature (narrow) Path Tree Tree
Sky Sky Cherry blossom | Ecology Flower Air Flower Flower
Crane Festival Tree Autumn” Pine Flower Nature
Take a walk Watch Date Social media Social media Outing Shooting Social media
Night view Landscape Social media Date Take a walk Photographer Date Landscape
Free time | Landscape Picnic Internet Take a walk Rest Workshop Outing Night view
Shooting Date Outing Internet Picnic Take a walk Take a walk Take a walk
Exercise Autumn colors | Take a walk Outing Landscape Shooting Photographer " Date
Sick Famous Scary Interesting Good Good Good Famous
Large Regrettable Pretty Various Need Pretty Pretty Good
Adjective | Good Young, Happy Regrettable Dense Young Silent Delicious
Regrettable Happy Large Pretty Regrettable Big Clean Pretty
Long Interesting Interesting Famous Comfortable Regrettable Delicious Hard

“Firework: Firework festival, Cherry: Cherry blossom festival, Electric: Electric kickboard, Photographer: a Photographer's visit, Autumn: Autumn colors,
Outdoor: an Outdoor wedding, Volunteer: Volunteer work, Hangang: Hangang river.
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Table 7. Network connection level

Term I [ 01 | m [ W
\ Total connections
Density
) 143,361 186,094 | 200912 | 200,267
Yeouido Park
0.480 0.620 0.670 0.668
o 186,469 190,636 | 214,089 | 205,089
Yangjae Citizens' Forest
0.622 0.642 0.715 0.684

Yeouido
Park

Yangjae
Citizens’
Forest

The T period(2000-2004) The I period(2005-2009)

The I period(2010-2014) The IV period(2015-2018)

Figure 1. Keyword associations(N-garm).
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Table 8. Network centrality

EYde v Al 1 - I - NAPZ)ell= A
Ho g dZgel w0l th(Table 8 F=).
Amgrtgde] Al [A17]1¢] 2 el g

Yeouido Park - Seoul Yeouido Riverside Park Yangjae Citizens Forest
Keyword Degree Closeness Betweenness Keyword Degree Closeness Betweenness
Ride 4,655 9.016 3157 Come by 2.406 8135 0.992
Walk 2.152 8.934 3.347 Share 1.726 8141 2.343
Bike path 2.802 9.000 3.094 No charge 4.202 8.036 0.585
See 3153 8992 3.664 Good 0,018 7863 0.016
The T | Sick 1.982 8943 2.041 Social media 1.609 8.243 3109
period | Inline skates 1.942 83847 1.105 Seoul 0.000 0.000 0.000
Photo 1.896 8331 0.996 Fallen leaves 2.5% 7863 0.000
Take a walk 1.932 8379 1.569 Tree 1.924 8148 1.347
Share 0487 8903 2810 Walk 3554 8.264 0.776
Take a picture 1.864 8.824 1.167 See 1.793 8202 1.689
Take a picture 2.163 7.668 2.808 Fall 2.068 8935 1.666
See 2031 7627 1.598 Walk 1.526 9.049 2402
Walk 1.834 7610 1.393 See 0.670 9,000 1.848
Cruise ship 1.012 7610 1.295 Fallen leaves 0831 8839 0.891
The 1 | Fall 0.333 7517 0453 Tree 0.486 8927 1.036
perid | Ride 0.739 7610 1401 Come by 0534 9.058 2.302
Play 0.782 7592 1312 Photo 0.402 8976 1.657
Photo 0.658 7551 0.930 Good 0.407 8476 0.000
Family 0.075 7.333 0.186 Take a picture 0.650 8.769 0679
Make over 0.799 759 1.136 Outing 0.641 8.707 0.208
Date 2.142 9.041 1523 A good restaurant 2.055 14.143 1.819
See 4047 9.074 2.557 Weekend 4834 13.360 0.086
Sky 1.406 9.033 1.681 Fall 2.116 14.123 1.892
Social media 1.143 9.008 1213 Walk 1.828 14.143 1.979
The TN | Internet 0.790 9.000 1271 Take a picture 0819 13924 1.006
period | Quting 1.152 8992 1.141 Good 0.786 14.003 0.029
Walk 0.928 8.967 0534 Shooting 0.084 13.342 0.161
Bike 0.937 8976 0.594 Yangjaecheon 0683 13.983 0910
Crowd 0.234 8363 0.407 See 0.670 13924 0.770
Weekend 0.616 8943 0.742 Photo 0548 9.802 0.114
Eat 5090 8.305 1.587 A good restaurant 5931 9.880 0.950
Social media 3923 8319 2.043 Barbecue patio 7.084 9.960 2421
Date 2141 8.293 0.980 Play 2.035 9.940 2.350
Walk 2.109 8293 1428 Famous 2.262 9812 0815
The IV | Ride 2031 8.285 1.508 Good 1.870 9.773 0.342
period | Gee 1499 8.291 0929 Walk 2494 9.940 1.804
Bike 1.840 8223 0.520 Weekend 1.647 9910 1.253
Interesting 0.191 8,063 0.106 Concert 1513 9.465 0.077
Buy 1179 8278 0.631 Eat 1493 9.821 0.707
Take a walk 0.264 81683 0.404 Social media 0.275 9.696 0271
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Table 9. Significance test

Yeouido Park - Seoul Yeouido Riverside Park Yangjae Citizens Forest
I Il Il v I Il Il I\
Density 0.4800 0.6200 0.6700 0.6680 0.6220 0.6420 0.7150 0.6840
Average bootstrap density 04977 0.6843 0.9308 0.8182 0.7120 0.8330 14532 1.0223
Estimated standard error for density 0.2129 0.1562 0.2294 0.1770 0.0907 0.2220 0.3970 0.2151
Z-score 2.2526 4.2993 4.0105 45072 6.8522 3.6661 3.5945 46846
Proportion of absolute differences as large as observed 0.0002 0.0004 0.0010 0.0004 0.0002 0.0026 0.0026 0.0004
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