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Abstract In the past, there were many occupancy permits for profit-through-development in river areas.
In addition, public interest in preserving the environment of river zones has been increasing in recent
years. This study suggests implications for river occupancy by inferring meaningful information inherent
in the contents for occupancy. The frequency of occurrence of words constituting 1,768 occupancy
contents used in five national rivers located in Jeonla-do was analyzed. The clustering, associated words
based on co-occurrence, and topics and network of associated words were analyzed. Words
corresponding to development-oriented actions rather than occupational purposes were identified as
having influence in the network. Hence, it is thought that the results of this analysis can be used as basic
data to raise awareness of the behavior of river occupancy. Finally, the relationship between related
words was analyzed by applying the most commonly used text mining-based analysis techniques and
procedures in this analysis. To obtain more objective and reliable research results, additional research
on analysis theory and verification methods suitable for this study is required.

Keywords : National River Occupancy, Text Mining, Associated Words Analysis, Topic Model, Permit
Contents

o] =F2 wSIHs|&R o] fhog FHA47|eATd (2278 _t1_EH)ulH A58 gy AntEAS §5% d7E MY A2/2)
A9 FERFE EAAYGR 22 AHARIFEAIAE 29 E 75717 ALE Wot +YESGS.

*Corresponding Author : Seong-Yun Jeong(KICT)

email: syjeong@kict.re.kr

Received October 15, 2021 Revised November 23, 2021

Accepted February 4, 2022 Published February 28, 2022

203



AFsl7] & 88|21 A238 A2%, 2022

3t TAZE AL
: 0]?—19} o}%ﬁf’-ﬁbﬂﬁ & Y9E ot
]"C 7R o 2R Y 3718 Wolok gt I
A s AEE s AE57HE WolFdlth
7t aEEHE FEE § A8 T92e YA
HAER 7|85 Stk HE F¥2de fofv] AR
£ WZstal QAR 93] 71E o s BEHI 9l
. W Z|2go8 AMgSihEY, S7kEel s
Folo] At} FE37keke] ofd AT YEAS ot
571 98] W3t TAT FAF Flolw, FA
X AR olnlg 2k FA| dol7t ofd Zlo] glA,
FAER 77 ol 7lo] ol AT WAEZ 7T 9
Ao e AT AR Aolek. B ATo] BAe
BAE mlo]de Hgstel SAYEI/l] WAE s
ZAS FAI FA] GolE 7h] AT WAS sheret
I, A7ke] 520 ue} FA) Ws} Folg AwEoA
F5 4P W8N 033:*4 ms
g2l 4§ Tdzo] yzd &
® 5H WE 9 ojote] o)2H
NEARE BBU S I Ao
3] 9IAE ulo|y 7|HS
Zelzo] Yxg ojuHel wg 7ke]
25 o] B4L 5
MEO SRl
Hgel B Ex
Aolct.

e
3
ol

o

=
=

l

=0
e
o

o
I -

0,

o
%

=

_,r.l
iy A2
3oy M

o gy
ot OI:O

-

Mo M r{ it oo Ao rr

%0,

12 917 9 U 7y
gl sluel ol AeSERE o
ek . Sl et S et

L 83} S0 Aol7t k. web AR Tgos
Mg EHEE AR 5 siluel Yol
oh 4 FH2E BAsH Zo] Bt Audolt

wastleh. 1A 19759 5F 20219 89714 et
o A5k /gg(_ 7y, JAY, WHA7Y, A7 9 g2
Tl 1 g 7 s s 7 3=
ol S 9 98 B e A
Aejsto] B4 Ame AMaisitt.

204

GEoR. & AT UsE test 2o TSI,
AVHOIAE AEE 71590, ALFAIHE 1ok
o 857 AT AYAT Al W HAE voly &
4 AR AnRgiTh Aol Be EHzo) A4
o, Hol2d W, 2ho ¥ 24 2UY 52 Sof A
= fEs dolS L. oz ¢ @;L 23}
£ Aelste] AbET 979 B 5 AROE Al
e

2. 0|2 u#

2.1 2II5HH M5} Bigt

shaM 33239 H8Hhol wet AT ool
A A0 48, A0 A8 5 oo 23 F st
olige] WeIE sl A Shde Yol 57kE wolob
gtk ohd W82 SIS Yol Ui el AL
B - wYHO= Fhle] AL AL oleHI]
IATINNY 4 A 2 Yolo] wet AYTE
A APAAAE SEeHoR Aol 9l
o A PoAE shAde] A8, s - o
BHde] FHBY 4% - 4% - WY, 24 27 4
£ -4 - 1 ye] 540 93 97 5o o) 4ee
AT, AP A1) 4 24 29 -4
Z9) AH, 1 wel A28 AH 5 B8L sk
ek 2009 @ AEom, AHREBIE
140104 48 7t AL goz delstn gtk
20219 59 71202, 55742] AFAXTAL 3,070
o 371E gz Bk o8 TotEon. £ o
FoIAL A, MR, WA, A%, 9 7Y

011*1 X]H}%Eﬁrﬂﬂo] s)7ket 1,76879 & EHl=

Zst3ieh. Table 12 4313t 8)7F e shdds
°} Zoltt.

gl

jﬁ rulm

Table 1. Number of occupancy contents collected by
rivers

Division 70's | 80's | 90's | 00's | 10's | 20's | sum
Yeongsan Riv. 1 21 | 163 | 171 | 355 | 47 | 758
Seomjin Riv. 0 11 65 89 | 158 | 28 | 351
Mangyeong Riv. 2 36 | 108 | 93 98 | 26 | 363
Dongjin Riv. 1 26 47 55 | 65 3 197
Tamjin Riv. 0 2 22 31 40 4 99
sum 4 96 | 405 | 439 | 716 | 108 |1,768
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Occupancy contents

N Collection of 1,768 occupancy cases in Jeolla-do during 1975-2021.8
collection

« Remove stop-words. English letters, Numbers, Special characters
« morphological analysis, etc

Preprocessing of contents

Frequency analysis of occurrence of simple words

Words Frequency analysls Term Frequency-Inverse Document Frequency

Cluster analysis of appearing words by permit
Estimation of similarity, k-means , centrality coefficient, etc

Cluster analysis of word .
occurences .

« Estimation the number of topics though perplexity, topic coherence
« Latent Dirichlet Allocation analysis
« Analysis of related words based on co-occurrence

Association analysis of
Occupancy contents

Fig. 1. Analysis procedure based on text mining

74 wiA,
@ 897149

S7RIolA BElshe 197595 2021
A7 ArE SR, A8 FH=

¢

£ gelsideh. £ WA 48 2d28 P Gl
Sol it AXe BPS AR AL, dold] 28
NS BASIER, AR AARETL Bl Holse
Stz Bt AN BAse hgoR, FAAW
3k BRE HES ZAske] 4e Bdxd] A 3

A 4% sfetsta, LDA 2L ol8ste] 3749 74
o FAMEE 4 Hoig BAslgt. oz, 487
A7) S8 FA) Wt Folg Asugie. olefa
B0l EAE nlolg £40] 9] AgHE Python

3.9.8 HH9] QZAA maJ;MS ALEFGTE

3.2 Mg HIAEQ| M|

HE FH=0|q A8 H Tolo] 27 WES B4
o 94 & EH= F 70370] F2E Aow Holw
ot FEE TA2E AW 106542 PO T
W, B4R PARS 54 9B 194, 280 5



2745 e THzo] digt ddo] B4 -meE g FHoz-
< AAstT FE4 FHIEE S8 BAR siEst
= 3,776719] ©@olg FESI. FET Fole T F
25 gog AAsle] 964749] 1§ ol Agict A
E 8 FR=|A 7HF gol ARE ©ole] 7 1570
oz, el o WF 3.54719] wolr} AR L) o,
Percerntage afwords inn order of ighest order
3.3 CI{E3] u =% Fig. 2. Cumulative ratio of word occurrences
= ey |
3,7767H91 Holg ZHIA HolEd MESTHE 34 2 _E_Jq
6ﬂ4 wgou W) 182 ek ol N o
TF-IDF} %‘1 S8 s AT 29E Ediz o
U [e) A=io) SI= o) 3
Table 2. TF-IDF calculation result Bele HolSS SR R TS ST A
£ Felxo] Ay 2zl AA5E Adely] 99 Fig.

Division Top 6 words of TF/TF-IDF(%)
Total Riv. Installation(13.1), Facility(3.2), Pumping
(TF) station(2.7), Buried(2.5), Pipeline(2.3)

X Installation(5.2), Facility(2.0), Pumping
T((_}tlillgg station(1.8), Buried(1.7), Pipeline(1.6),

Drainage(1.5)

Installation(5.7), Pumping station(2.5),
Facility(2.1), Pipeline(2.0), Buried(2.0),
Drainage(1.7)

Installation(5.8), Build(2.1), Facility(1.9),
Pumping station(1.9), Pipeline(1.8),
Buri-ed(1.7)

Installation(5.5), Facility(3.0), Buried(2.9),

Yeongsan Riv.
(TF-IDF)

Seomjin Riv.
(TF-1DF)

Mangyeong Riv.

(TF-IDF) Drainage(2.2), Pipeline(1.9), Road(1.9)
Dongiin Ri Installation(7.1), Drainage(3.2),
Ongjin Kiv. Buried(3.1), Facility(2.9), Pavement(2.4),
(TF-IDF) L
Pipeline(2.2)
Tamiin Riv Installation(8.0), Buried(3.8), Pipeline(2.4),
(TF]—IDF) ’ Facility(2.4), Pumping station(2.4), Sewer

pipeline(2.1)

Installation©] 7F¢ £@ 3147} Woka, A
OF 5.2%E AA|Stoitt. ¥, £ o7t HE
dizoA duht Fa3AE e TF-IDF 84 2
T2 Installation®] 7P & £=x]|2 Ugror, Ao
A 9F 14.6%E AA5FEH. LHA| 5}0155 29]0] 2}

thol
=

ol7} 9oy}t A9l SASt ¥lE H|L-L 7}ATt TE-IDF
Zto] At AL EA tholrl AE ZelxojA Za5)

oha SiAE 4= k. thEO=, Fig. 29 o] A M8
FH2oA EdTIE Wk FF vHlEg AWHEIT
FH 10%E AAshs Folsol ditt &3 W] +3
o] HAoA F 50%E AASH. olAd AR
9 W7t B9, UHA] dolg2 Ed =
7b $2 7 e FHiE E2HEe AL HA(Zif's

law)[20}& Zb= Zo& & & U

= O
=

=l
_9_
=

207

33} o] 4 MG 25E 10717174 RofsiiA %
g o] Msls 2459t 2014 471K A glol ¥
sat7] Al&stgitt ol2 frtste] 24 AGkE 3742
AT,

Degree of Distortion
ooy %
H

3
Number of Clusters

Fig. 3. Estimating the number of clusters

3.4.2 Z4st

Fig. 4% k2 3712 44%e ) K-87 24 29
2 B8 2L 2yst Frolct. Fig. 414 BR 19 2
A3 39 2L & FEEgo, 28 4L 19 24
3 AT ot A P8 2H=vt 9g 24
3} glo] e wholSo] EAEl] et Folt
A, ZH27t gEoldA E@ wolo] BR7 BA
ool ekl Ateba AjkE). olefat golow wE
o] ek PREP|RCRE 24 P 19 2o

Principal component 2

Fig. 4. Visualization of 3 cluster analysis results



AR &85 =2 A A2338 A28, 2022

pil

=

SHEE 7

IS =

2oEE JHE 7 Aoz 2ol E3h
Fo=2 1 £33} 3 o] FES} He
AoZ motE|Q]rt.

3.4.3 |AF Hoo| 2A
1,06579] 629} 3,776719] ©@ol
3t o] A @76k vl B4 B
Aojol& 2GoZ Wl FAMIol =2
t}. Table 32 FAR] FALZE Akt
o 719 Agg 4T A4E vEhd Aol At
AtZ7} 19 7S T Tole fARETT =
g 4 Qltt. Drainagew Bridge® d3itido] wrony,

jus)

o2
il
ul

i
m
W

A ©
oX

)

)

(

CHC)
3

il

T

off mu I

o
o

fu
ro

'I_

¢

i)
AN do 1o 3R i ne

=
N

Buried9e 930l Qb= A& ¥ 4= Stk Drainage,
Bridge, Buried¥ Installation®} Facility®} IAE A
©=F HQlt}, o]& Drainage, Bridge, Buried:= A1ES
Aot Qu|et AT FAE Zt=rtal ST = Tt

=2

-
pul

ofuf FAYAo] W4 AlAo] ek o
Zeth webd] 74 A4S 3AZ S W FAY
4 M7t 345 dopck. W, BREE 3740 34
Aeg FAe 0 F45 gash) NS EUE
£ EEo] gol Aow A24E g 74 IS 4
A2 2 WslrkaL shAE 4 ok web wate) 4]
299 37hE A Aem Agshs Ao) M TP

24 A%etn St

352 3449
FANA ol
A

¥ Tty Aol
. Table 4+= AA] slAEHA;

ZAA =z
sto] A2 9] 69 Holsg

<3i=1¢]
Uehdl lolet.

Table 4. Top 10 words by type of centrality coefficient

Top 6 words(distribution probability)

Centrality
Table 3. Similar query words analysis
Installation(0.562), Buried(0.188),
Degree Facility(0.125), Drainage(0.125),
Search word Similar words(cosine similarity) Pavement(0.125), Pipeline(0.063)
Drai Pipeline(0.38), Buried(0.29), Installation(0.28), Installation(0.292), Buried(0.025),
rainage Facility(0.25), Road(0.16) Betweenness Pavement(0.008), Facility(0.0),
Drainage(0.0), Pipeline(0.0)
. Facility(0.24), Installation(0.19), Project(0.11),
Bridge Build(0.09). Road(0.07) Installation(0.563), Facility(0.316),
Closeness Drainage(0.316), Bridge(0.298),
. Pipeline(0.56), Installation(0.55), Facility(0.34), Power pole(0.298). Facility equipment(0.298)
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Table 5. Result of topic modeling

Topic # Top 10 words(distribution probability)
Installation(0.065), Facility(0.032), Bridge(0.022),
T1 Pavement(0.021), Temporary(0.021), Debouchment
(46.1%) | (0.020), Road(0.018), Drainage(0.014), Entry(0.013),
Buried(0.012)
Installation(0.189), Facility(0.042),
Embankment(0.033), Buried(0.031), Pavement(0.031),
T2 A
(33.4%) D.ram'age(0.027), '
Pipeline(0.026), Bridge(0.024), Road(0.024), Power
pole(0.020)
Buried(0.079), Installation(0.060), Drainage(0.047),
T3 Pipeline(0.030), Facility(0.028), Road(0.021),
(20.5%) | Pump-ing station(0.020), Sewer(0.016),
Project(0.016), Intercept(0.016)
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