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A Study on Classification and Characterization of Water-Friendly Space for
the Smart River Space Management Using the Mobile Big Data
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Abstract

For national and local policies related to urban development and regeneration, welfare, culture and tourism, it is
very important for river managers to designate and operate water-friendly river spaces in accordance with residents’
demands. Using mobile big data verified by the previous study (Lee, Lee and Choi 2019), this study aims to propose
scientific ways to characterize water-friendly river spaces. First, it suggests clear criteria regarding how frequently
a river space is visited by residents: river spaces are classified to five grades over the log-normal distribution in
the number of visits per area. Second, it infers residents’ purposes to visit a river space: the purposes are characterized
to five groups, which largely depends on whether a river space is used as a place for neighborhood-convenience facilities,
or as one for culture and tourist facilities for regional revitalization. Third, this study suggests a step-wise method
for determining water-friendly hub spaces deliberately using all results. This study concludes that river managers
should apply more scientific ways to designate and operate water-friendly river spaces while monitoring residents’
visits closely with mobile big data.

Keywords: Water-Friendly River Space, River Space Characterization, Mobile Big Data, River Management
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Figure 1_Flow Chart
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- Extraction of Population Data
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- Field Survey Verification
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Table 1 _ Definition of Water—Friendly Space Indicators Source
Characteristics Indicator Definition Use in This Study
Number of Visitors per Area(people/m’) | Number of Visitors per Water-friendly Space Area(people/m’) (4
Peak Visit Rate(%) Maximum Number of Visitors/Minimum Number of Visitors v
Maximum Use Month(-)* Month with the Most Visitors
Spatial Use
Weekly Visit Rate(%) Weekly Visitors/Weekend Visitors v
Residents’ Visit Frequency(times) Average Number of Visits of Residents
Travel Distance per Visitors(km) Travel Distance per Visitors v
Gender Ratio(%) Ratio of Male/Female Visitors
Visitors
Maximum Age Group(-)* 10s or Less, 20s, 30s, 40s, 50s, 60s or More

Source: Lee, Lee and Choi 2019.
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Figure 2 _ Statistical Chart of Lognormal Probability Density Function(people/m?)
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Table 2 _ Criteria for Grade of Water—friendly Space

Grade Grade Criteria
I (Very High) (people/m?) > 2.928/m’

1 (High) 0.950/m”> < (people/m’) < 2.928/m’
T (Normal) 0.207/m’< (people/m?) < 0.950/m’

V(Low) 0.033/m”> < (people/m”) < 0.207/m’

o] 2.928%/m’, 0.950%/m’ 0.2078/m’, 0.033%8/m’2]
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Table 3 _Grade of Water—friendly Space by River Basin
Basin Grade 1 Grade I Grade II Grade IV Grade V Total
Han River 16(22.9%) 14(20.0%) 12(17.1%) 13(18.6%) 15(21.4%) 70(100%)
Nakdong River 22(23.4%) 13(13.8%) 23(24.5%) 20(21.3%) 16(17.0%) 94(100%)
Geum River 11(15.7%) 22(31.4%) 13(18.6%) 15(21.4%) 9(12.9%) 70(100%)
Yeongsan River 8(17.4%) 7(15.2%) 1021.7%) 6(13.0%) 15(32.6%) 46(100%)
Seomjin River 2(11.8%) 3(17.6%) 2(11.8%) 5(29.4%) 5(29.4%) 17(100%)
Total 59 59 59 60 297

Figure 3 _Water—friendly Space Grade: Han River Basin Example

SA YHOIEIS BRE 2IBHH ZARITE 0185, AMRES U AA/EAT XY W Y 75



2. ALAIT MMQEEIS Y3t TEA =5

—_
=

LRI AMISHE

IR O
rE i j\/g sy
La %2, N rt:
SLomE
oo —
i) [ﬁ o) o,
mo > KU 3k
A
Lig
:(O >~ i
3 %
ﬂIIO O_>i3 S
- =
Tz
RN
B
el rir
£ A
2 kg
R A &

1o
Hd
o,
=
W)
i
o

T
zl

<Figure 5>} Zo] 572 FA=glom, 273704 X
TAITHA 7FA] A3 o IAE Bl ZpA| T 2471
A2 AlhE 7 gz FHEAT Aik=
<Figure 6>} 20| 44L 10, 100, 1v, V7 282 59704
(21.6%), 7871428.6%), 81704429.7%), 41704x(15%),
147045.19%)%) A2 eIt

THEAS Bl BRE 73 1He] BEA4E #A5)

7] 918l S5 5 wn Bade] A5l g

Figure 4 _ Correlation Coefficients between Variables,

o,
Jo
ol
=2
)
o,
e
L
(%A
i
am

(o]
9,

Ot Wi £ ol§BL EOP] 1919 o5 A
TS BRE 4l AOR Uehr), AESAFRY

i o
g
3)1

N
)
e}
b
=
o
Hi
Mo
j>
AN
e

N g
o
oft
)

ku
Mo
0|

o

>
e
Hu
fuiok
Of
i
rr
R
_B,
Y
m
Mo
i
8,
o
e g
e
El

N
e
Ir
e
&
|m
2,
[

o — o
e
T-?_'!‘J
32
L
Jo
odl
o
L ofy
o ©

ol A

= 4 e

) N

g T m

® E =

o it 3

N N

n O: =

P 2

o [:(I)F

5%

m

n T

v o,

Hir oy Hir

Moo R R
re AN H
TN
B o

e

o
%
9,
rr
e
i
)
A
il
o

o — o
=)
s
2
%
fuk
o 2
ofl
=
rr
L ol
do

A7, BAR R, SoRnP 53t 2ol 22 4

72leld FEo] A2 o= YRS AF o850l

Figure 5 _ Optimization of Number of Clusters
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Figure 6 _Result of Clustering Analysis: Location of Principal Components U and V
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Table 4 _Result of Independent Sample t—test: Peak Visit Rate
Independent Sample t-test 95% Confidence Interval Equal g
Test Object b 2 ‘Vanance
t-value p-value(Two Side) | Mean Difference Lower Upper Assumption(Levene)
Type 1 X Others -2.175 0.031 -0.934 -1.782 -0.086 -
Type 11 X Others 6.116 =0 -2.470 -3.261 1671 -
Type I X Others -4.490 =0 -1.602 -2.304 -0.899 -
Type IV X Others 5.990 =0 3.593 2412 4.773 v
Type V. X Others 21.797 =0 11.041 9.973 12.110 -
Table 5 _Result of Independent Sample t—test: Weekly Visit Rate
Independent Sample t-test 95% Confidence Interval i
Test Object P e - Equal Variance
t-value p-value(Two Side) | Mean Difference Lower Upper Assumption(Levene)
Type I X Others 63185 %0 0.180 0.124 0.236 .
Type II X Others 9.942 =0 0.441 0.353 0.529 -
Type I X Others -11.881 =0 -0.352 -0.411 -0.294 -
Type IV X Others -8.324 =0 -0.288 -0.357 -0.220 -
Type V X Others -4.880 =0 -0.207 -0.295 -0.119 -
Table 6 _Result of Independent Sample t—test: Travel Distance per Visitors
Independent Sample t-test 95% Confidence Interval i
Test Object pe; p! 0 Equal .Vanance
t-value p-value(Two Side) | Mean Difference Lower Upper Assumption(Levene)
Type I X Others -15.532 =0 -25.020 -28.192 -21.848 -
Type II X Others 3.226 0.001 7.608 2.958 12.259 -
Type Il X Others -3.690 =0 -7.901 12,117 -3.685 -
Type IV X Others 11.502 =0 36.745 30.327 43.164 -
Type V X Others -1.281 0.201 7.299 -18.521 3921 v
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Table 7 _Result of Discriminant by Logistic Regression Analysis
Variable Estimate Std.Error z value Pr(> |z|)
Intercept -14.48008 3.10618 -4.662 =0
Peak Visit Rate(;) 0.98376 0.19453 5.057 =0
Weekly Visit Rate(z,) -5.87905 137154 -4.286 =0
Travel Distance per Visitors(z;) 0.16981 0.03685 4.609 =0
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Figure 7 _Decision Tree for Classification of Water—friendly Space
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