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Analyzing How to Utilize Urban River Waterfront Space with User-adaptive Management Concepts
- Targeting Unjungcheon area in Bundang-gu, Seongnam-si, Gyeonggi-do -
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E-mail: wishbridge7@gmail.com This study proposes an efficient utilization of urban river spaces by introducing the concept of User—adaptive

management. As a significant space for ecological value and recreational activities, it is necessary to
continuously consider users diverse needs and behaviors to maintain and manage such spaces. To discover a
management plan that reflects the needs of the users, this study derived five core management indicators of
accessibility, aesthetics, naturalness, safety and stability, and community through the analysis of previous studies
and in—depth interviews to identify the needs and behavior patterns of the users. In addition, by classifying the
users&#39; usage behavior, this study proposed a sectional management plan for the target site and a practical
plan to improve the utilization of urban river waterfront space by applying the concept of user—adaptive
management. This study provides essential data on managing urban river waterfront spaces through a

user—oriented approach. It will serve as a critical reference for improving and utilizing waterfront spaces.
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Table 1. Summary of prior research

Research Researcher

. Research site Research objective
dassification (year)

Park (2017) Annyangcheon in Proposing ecological and cultural utilization of the space

Development of Anyang-Si beneath river bridge
urban river | . Annyangcheon in Status and recommendations for waterfront space amenity
Lim et al.(2020) .
waterfront Anyang-Si elements
spaces Choeonancheon in  |Proposing improvements to address the insuffident bicycle

Seo et al.(2017
(2017 Cheonan-si path function in natural river channels

Busan Hwamyung,

Back et Analysis of the utilization behavior of river ecological parks
Samrak, Maekdo . "
. al.(2013) ) and improvement of facility placement
Analysis of Ecological Parks
Nam-river in Jinju-si, o )
waterfront m r|ver " . s Exploring improvement of waterfront spaces and regional
space usage | Kang (2014) | Taehwa-river in Ulsan, o )
L activation strategies
patterns Geumho-river in Daegu
Kim and Kang |12 rivers among the river|Analysis of current river usage behavior and exploration of
(2014) research sites solutions
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Table 2. Summary of prior research

Researcher Accessibility | Connectivity | Aesthetic | Naturalness SiftaEtt))/ili?ynd Community | Stewarsship
Park (2017) [ ) [ ) [ ) [ ] [ )
Lim et al.(2020) [ ) ® [ ] [ ] [ )
Seo et al.(2017) [ ) [ ) o [ )
Back et al.(2013) [ ) [ ) [ )
Kang(2014) ° ° ° ° ° °
Kim et al.(2023) [ ) o [ ]
Kim and Son.(2021) [ ) (] (] (]
Adoption of this study © © ©} © ©
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Figure 1. Research Site
Legend : [ parks and greenbelts, [ | public vacant land, 7> commercial area, [ | residential area
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H OielE dBREtHAG, 2017). AR 899 A TAGEd HETte] ol §AE SR AlEGem. 2AF
At Ae 254 IR Aogrlos] didzhs AdAl B9 Bs—25s 99 A9AR2le] S
71&E0 2 SI%tHTable 3 HX).
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Table 3. List of In-depth interview Participants
Interviewee Gender Age Region Affiliacations and status
Interviewee 1 Male 60s Pangyo-dong Residents’ autonomous committee member
Interviewee 2 Male 40s Unjung-dong Residents’ union representative
Interviewee 3 Male 40s Unjung-dong Residents’ union councilor
Interviewee 4 Male 50s Unjung-dong Chair of the community self-governance coundi
Interviewee 5 Female 60s Unjung-dong Head of the neighborhood leader coundil
Interviewee 6 Male 50s Pangyo-dong Residents’ autonomous council member
Interviewee 7 Female 50s Pangyo-dong Head of the neighborhood
Interviewee 8 Female 60s Pangyo-dong Head of the neighborhood
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Review of prior research for demand-adaptive river management

Theoretical considerations
The literature review

v

Extracting the demander perspective of urban river scale management

Content analysis with qualitative research
Key care keywords and management derivation

Behavioral analysis of demander urban river waterfronl spaces

Building Geospatial information
Behavioral analysis at 100m sepments using RCS and cluster analysis

v

Identification and interpretation of spatial distribulion characleristics Reflecting the Perspective of
Demanders

Identification of demander behavior distribution in waterfront spaces of urban rivers
Interpretation of key management points through demand-adaplted management metrics
Derivation of management directions and conclusions

Figure 2. Study flow

Table 4. Five detail recommendations for user-adaptive management

Number of

Target Topi Subcategori ber of opini
arget area opic ubcategories (number of opinions) comments/repondents

Accessibil Separation of bicyde lanes (8) 137
i Facility expansion (5)

nesthetic Scenic and aesthetic elements(7), o6
Nature-friendly elements(2)

. Ecological environment and nature enhancement(6),

Un-jung Naturalness . . 7/5

h Nature restoration and ecosystem preservation(1)
eon

Safety & Bicycle and pedestrain safety(7), Fadility and risk

13/7
stability prevention(5), Crime and accident prevention(1) /

Promotion of communication and interaction(3),
Community  |Community space and convenience for local residents(3), 10/8
Community activation and cultural activities(4)

Total comments / respondents 51/8

or, 3 A S50 it 871 ATEN. Al aesthetic) 7 TRC == e B 0)H 84 A7)
A Q) 84 /Q1E SRt AREAR] LBt 27 Jiide] Wasiths ofdo] AXERIH SHd (Safety)°l
tishite APdASH Bagat okl Zget A &5(7), AR e f1et A =RI0), WA AR R3Ol Hidt &
F7F £ TR R ARFUE (community) #RloRE FFA e FAL 4 e 7 1HQ), A9 F1
wolE et 3¢ A 3) 74#‘4El FIHA7t TR fFAROR LT of2fet SHEE2 o8 tie
o] e Agste] 254 a3t B ARE =Eshet $4% 712 Awrt 2 Ao 7 Case ¥ #
2] o] BRt o2t ZEH:HTabe 5 3%

4.2 23 BMS S2t LERSEE 2 24 U 018 el E4 24

25319 o8 ) HlolHE 7keR g 74 4
+ O Ego] =, ofgale] 7[HRE FHE A 3 el Fa3t ZAE Al
T9le] Bt TIEE eSO, EjEs F 1
o1 b= 9 Ter) 1,86470 AYAdEle] Axfol ’GHHOﬂH— AF53FAcK Table 6, Figure 3 &%)
2NN ol gAte] T el oA Ak, [raxt 9 ofdlolete] TR, AR A7, A Qb7 elglz1e] Ak
gejet dej7], 271 ] S5 |, 2ARA, R ZRE, AE Z{HT o] 14 e &S wt 1 PEE

=2 Z5I8(A| A 533 15(E3 2273) | T
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Table 5. List of In-depth interview Participants

Accessibility Aesthetic Naturalness  |Satety and stability] ~ Community
Intervieweel [ [ [
Interviewee2 [ [ ] [ ]
Interviewee3 [ J [ [ ] [ ] [ J
Interviewee4 [ (] (]
Interviewee5 [ (] (] (] (]
Interviewee6 [ J [ [ [
Interviewee7 [ J [ (]
Interviewee8 [ [ [ ] [ [

Table 6. Cluster case counts and effective grids

Cluster Case Count
Watershed periphery grid (exduded) 1,864
Cluster 1 (low-speed behavior area) 12
Cluster 2 (behavior congestion area) 37
Cluster 3 (high-speed behavior exdusive area) 1
Total effective grids 1,914
02250 500
e e |
f’/ 1.“.“'1"‘-.
Result  SNSoter eneibele S kv __,_/' ‘|.
Cluster TR i
[ Low-Speed Behavior Area ’,.4’
[ Behavior Congestion Area /,"'
B High-Speed Behavior Area ///
/" High-Speed Zone Congestion Zone
S
s e e M :
1| 7
I\ Low-Speed Zone Cangestion Zone [ /
N - ETELL] 2
5 g =
N o

Figure 3. Behavior by Speed Analysis Map
Legend : [Z] parks and greenbelts, [ | public vacant land, > commercial area, [ | residential area
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ofgol 719] gle Aoz Uetith ol wet o8t S Wyt AAle] AR EE2 ZREE FHoR 2

e EEsI9HTable 7 ).
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Table 7. Initial centroids for dlusters by speed and behavior

Speed Behavior Low-speed zone Congestion zone High-speed zone

Dog walking 6 2 0

Stroller walking 1 3 0

Low speed Taking photos 2 1 2
Standing 1 3 6

Sitting 58 0 0
) Walking 105 63 213

Medium speed -

Running 3 10 5

Kick scooter 2 2 1

High speed Bicycle 7 67 63
Electric scooter 1 5 5
Total 637 186 156 295

4.3 URCM(User Behaviors in River Corridor Map)E 283t TAGIM 437+ SHEf| SHA]

TR Y] ol gt dPEie} o = EX] mES #Asle] puggto] dHl siAE flsl URCM
(user behaviors in river corridor map)2h= 782 Aolotal, o8A; e} opdo] Aoa8-g BAgit

2 749 7127t Bl RCS(iver corridor survey)= B L2 Bk 941e9] 2%, AlME sPdAES]
AEA] et R W) kS F 9 W WS xSk SRt we ARRIY] RUEE, E4E el o
oF gk WL e ohdel oigt wist A7) A 4] 5 ookt ol 888 & JrHHRE 5, 2003). o
2hA, RCS 4 F EX|uEat sbd U] o8 FEiE 7[Hho= oF TSl obd B7F 24 o ofd FH E
Ao}t o] g PefE EAsh= URCM(user behaviors in river corridor map) 7H8S Estuat gt s iy
& ol8A] o}§ e} E7] o] A4S Fofl oAl the Teell o8k oS kA oE M 4 Qirk
olgfet EAe Foto] LAlokd HEgte] AA o g o] Al At E Al g% melelH, 7t ol gdHE ¥
7h ol whE ZaARl vl ek AR KFigure 4 5.
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Figure 4. User behaviors in river corridor map
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gk o5 I3t o] Azt ARUE Eg XM HofuAeh et 539 o) A7t EA6E]
off We] Apdat mleje]e] ab 37 58 vidohe Zlo] Bad 4 Qlrk

A Fe 247t A e, e B, T el FE ol FUOE, 7 700 Kol B B At
el 22t el vebtont QRN B2 Al FeIA FFA0R sl Uel A A yeht
ok olgWelel 2 0] E4ot EAS] olgol B ohgAel ke mARH SEFS] BE WL 4l
T PR B AWE ES AHT Bl YOS BT Nk B8A9 SImet s E 4 UHTable
8 F=2).

5 &=

2 At TABR Y] 28-S Slof o84t th Tel(user adaptive management) 7HdS T,
olgAte] TS whegst opd ] WRjES Aok Ae HEE oglth. ATs Fofl ok oAt a4E
BAk, o8t deet FHA EAS gt o8t o we 2 8 ks 2ok, o i fAle
SEet A MRS Aot} it AR REtke] o8t the #e| Ak |nE TEol] flof AdAT
£ WAl T7H 8 FES BRI olF Aol 3EaeR Wit =4 dg=he 5789 8 P
A®E Tl A, Anl, A, P, ARUER et B Aeg ool ARRAA &E
g ol8AEL] 87E A EES 71 S B A RE L8l Eotglon oAt ofg et B o]
£ YRS FAfoto] Aol M2 FAAR] A HekE AlRtetarzt gt

Table 8. Management importance metrics for each zone

Low-speed zone Congestion zone High-speed zone
o . . Consider accessibility for different| Provide sufficient entry and exit
Accessibility |Consider strollers and seniors (5) . .
behaviors (5) points (4)
Blending with space and shifting |Just enough to not break the flo
Aesthetic | Emphasize visual experiences (5) nd WI pa ing | 1 " "
viewpoint (4) (@)
Natural landscapes with reservoirs| Harmonize without disrupting the |Just enough to not break the flow
Naturalness
(5) flow (4) )
Safet'y' & Less important, but consider (3 Behavioral congestion requires  |Separate roads and avoid collisions
stability safety (5) ()
Sodcial activities i juncti ith
) Small social interactions with ocala ,IVI esin conJ.ur? |orT WI Minimal mobility shared fadilities
Community education and administrative
natural benches (3) )]
spaces(4)
& @ @
® ® @ ®
Visualization
@ ® @ @ @

@ : Accessibility, ® : Aesthetic, © : Naturalness, @ : Safety & stability, ® : Community
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