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Using the Mobile Big Data for the Smart River Space Management
: Data Validation and Water-Friendly Space Indicators
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Abstract

While local governments implement various policies related to urban development and regeneration, welfare, culture
and tourism, the river space, in particular, which river managers designated as water-friendly space, provides residents
with opportunities for their relaxation and leisures. As a local resource, the value of the space continues to increase.
Hence, river managers recently recognized necessities to manage and operate the river space in accordance with
visitors’ demands, and to examine usefulness in applying mobile big data to improve the understanding of visitors’
demands. In these regards, the authors first validates the number of visitors obtained from mobile big data with
several water-friendly space cases. The accuracy of mobile big data turns out to be quite good enough to significantly
reduce river managers’ burdens in field surveys, although it remains to be improved further. By using various information
that can be inferred with the data, the authors then define eight water-friendly space indicators. Those indicators
seem very useful to understand how residents interact with river spaces. With all results, authors conclude that
mobile big data and defined indicators have potentials as valuable data sources for river managers’ practices, especially,
in making decisions upon classification of water-friendly space, establishment of convenient facilities, optimization

of O&M budget, and deregulation on the river space use permission system.
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Figure 1_Locational Classification of Water—Friendly River Spaces
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Figure 2 _Population Calculation Process Using Mobile Big Data
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Figure 3 _Field Observation Using Drone: G, Park in Han River

Note: Aerial Photography(March 14, 2019).
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Table 1 _ Definition of Water—Friendly Space Indicators

Characteristics Indicator

Definition

Number of Visitors per Area(people/m’)

Number of Visitors per Water-friendly Space Area(people/m?)

Peak Visit Rate(%)

Maximum Number of Visitors/Minimum Number of Visitors

Maximum Use Month(—)

Month with the Most Visitors

Spatial Use
Weekly Visit Rate(%) Weekly Visitors/Weekend Visitors
Residents” Visit Frequency(times) Average Number of Visits of Residents
Travel Distance per Visitors(km) Travel Distance per Visitors
Gender Ratio(%) Ratio of Male/Female Visitors
Visitors
Maximum Age Group(—) 10s or Less, 20s, 30s, 40s, 50s, 60s or More
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Figure 4 _Result of Locational Classification for Water—Friendly River Spaces
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Table 2 _ Comparison of Numbers of Visitors from Mobile Big Data and Field Observation

. Urban L . . Mobile Field
Basin /Non-Urban Name Administrative District Date Time Big Data o cion
16:00~16:30 40 15
19.03.13
18:00~18:30 37 9
- . 08:00~08:30 18 8
Urban G. Park Yeoju-si, Gyeonggi-do
10:00~10:30 40 17
19.03.14
12:00~12:30 28 6
] 14:00~14:30 40 9
Han River
16:00~16:15 13 1
19.03.13
18:00~18:15 18 1
Non- L. . 08:00~08:15 10 1
C. Park Yeoju-si, Gyeonggi-do
Urban 10:00~10:15 11 1
19.03.14
12:00~12:15 28 2
14:00~14:15 21 1
16:00~16:30 76 45
19.03.22
18:00~18:30 66 20
08:00~08:30 40 39
Urban M. Park Gangseo-gu, Busan
19.03.23 10:00~10:30 52 56
o 12:00~12:30 126 120
Nakdong 14:00~14:30 143 130
River 16:00~16:15 10 3
19.03.27
18:00~18:15 12 10
Non- Chilgok-gun, 08:00~08:15 6 6
D1 Park
Urban Gyeongsangbuk-do 10:00~10:15 17 12
19.03.28
12:00~12:15 3
14:00~14:15 9
08:00~08:30 54 12
10:00~10:30 60 16
Gongju-si, 12:00~12:30 61 5
Urb: S2 Park 19.03.06
foan o Chungcheongbuk-do 903 14:00~14:30 67 5
16:00~16:30 28 8
18:00~18:30 8
Geum River > e
16:00~16:20 209 230
19.03.28
18:00~18:20 257 218
Non- S1 Park Yeongdong-gun, 08:00~08:20 259 210
ar]
Urban Chungcheongbuk-do 19.05.29 10:00~10:20 264 215
o 12:00~12:20 271 220
14:00~14:20 161 150
16:00~16:15 26 26
19.04.01
18:00~18:15 8 8
) 08:00~08:15 15 12
Urban D2 Park Seo-gu, Gwangju
10:00~10:15 27 19
19.04.02
12:00~12:15 21 17
Yeong * Seom 14:00~14:15 30 23
River 16:00~16:20 106 76
19.03.18
18:00~18:20 52 33
Non- P. Park Hadong-gun, 08:00~08:20 34 12
. Parl
Urban Gyeongsangnam-do 10:00~10:20 71 30
19.03.19
12:00~12:20 88 75
14:00~14:20 97 79
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Table 3 _ Comparison of Numbers of Visitors from Mobile Big Data and Field Observation at Sampled River Spaces
in Urban and Non—-Urban Sections

Parameter Coefficient(slope)
Locations of River Space R’
Value p-value Value p-value
At Urban Sections -14.235 0.050 0.856 =0 0.697
At Non-Urban Sections -7.345 0.016 0.834 =0 0.986
Total -11.046 0.021 0.845 =0 0.953
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Table 4 _2017 Water—Friendly Space Indicator in National Rivers

Characteristics Indicator Median G. Park M. Park P. Park
Number ?;;j;:s) per Area 0.42 2.00 0.60 8.26
Peak Visit Rate(%) 4.18 2.46 4.00 6.90
Spatial Use Maximum use Month(—)" Oct Oct Jul Oct
Weekly Visit Rate(%) 0.89 0.59 0.94 0.66
Residents’ Visit Frequency(times) 0.10 0.81 0.10 1.61

Travel Distance per Visitors(km) 52.74 49.28 51.89 110.22

M 61.32 M 53.92 M 69.85 M 58.37

Visitors Gender Racio(%) F 38.638 F 42.(?8 F 33.15 F 41.633
Maximum Age Group(—)" 50s 40s 40s 50s

Note: = The maximum use month and maximum age groups are indexed by mode because they have different scales.
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Figure 5 _ 2017 Water—Friendly Space Indicators for Three Sampled River Spaces
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