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A Study on the Demand for Cultural Ecosystem Services in Urban Forests Using Topic Modeling
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ABSTRACT

The purpose of this study is to analyze the demand for cultural ecosystem services in urban forests based on
user perception and experience value by using Naver blog posts and ILDA topic modeling. Bukhansan National
Park was used to analyze and review the feasibility of spatial assessments. Based on the results of topic
modeling from blog posts, a review process was conducted considering the relevance of Bukhansan National
Park's cultural services and its suitability as a spatial assessment case, and finally, an index for the spatial
assessment of urban forest's cultural service was derived. Specifically, 21 topics derived through topic analysis
were interpreted, and 13 topics related to cultural ecosystem services were derived based on the MA(Millennium
Ecosystem Assessment)'s classification system for ecosystem services. 72.7% of all documents reviewed had data
deemed useful for this study. The contents of the topic fell into one of the seven types of cultural services
related to "mountainous recreation activities' (23.7%), ‘indirect use value linked to tourism and convenience
facilities’ (12.4%), "inspirational activities' (11.2%), "seasonal recreation activities' (6.2%), "natural appreciation
and static recreation activities' (3.7%). Next, for the 13 cultural service topics derived from data gathered about
Bukhansan National Park, the possibility of spatial assessment of the characteristics of cultural ecosystem services
provided by urban forests was reviewed, and a total of 8 cultural service indicators were derived. The MA's

cultural service classification system for ecosystem services, which was widely used in previous studies, has
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limitations in that it does not reflect the actual user demand of urban forests, but it is meaningful in that it
categorizes cultural service indicators suitable for domestic circumstances. In addition, the study is significant as
it presented a methodology to interpret and derive the demand for cultural services using a large amount of

user awareness and experience data.

Keywords: Millennium Ecosystem Assessment, Ecosystem Service, User Participation Data, Blog Post, LDA
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Identifying
the types of
cultural
ecosystem
services
in Bukhansan

Development of
cultural
ecosystem
services
indicators for
urban forest

Analysis of
demand
characteristics
by indicators

Data collection and cleaning

- Crawling Naver blog posts
- Word tokenization

v
Analysis of user perception and experience
LDA topic modeling
v
Identification of topics related to
cultural ecosystem services

Association with MA's classification

‘ v
Predominance in the Possibility for spatial
urban forest context evaluation

Does the delivery of the
service depend on physical
conditions?

Is it generally possible to
occur in other urban forests?

v
Physical resources and activity characteristics
by indicators

Content analysis of spatial keywords and images

Figure 1. Study flow
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Figure 2. Coherence and Jaccard similarity to determine optimal number of topic
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Table 1. Categories of cultural ecosystem services by the MA

Category

Concept

Cultural diversity

The diversity of ecosystems is one factor influencing the diversity of cultures.

Spiritual and religious values

Many religions attach spiritual and religious values to ecosystems or their components.

Knowledge systems

Ecosystems influence the types of knowledge systems developed by different cultures.

Educational values

Ecosystems and their components and processes provide the basis for both formal and informal education in many
societies.

Inspiration

Ecosystems provide a rich source of inspiration for art, folklore, national symboals, architecture, and advertising.

Aesthetic values

Many people find beauty or aesthetic value in various aspects of ecosystems, as reflected in the support for parks, scenic
drives, and the selection of housing locations.

Sodial relations

Ecosystems influence the types of sodal relations that are established in particular cultures. Fishing societies, for example,
differ in many respects in their sodal relations from nomadic herding or agricultural sodieties.

Sense of place

Many people value the “sense of place” that is assodiated with recognized features of their environment, induding aspects
of the ecosystem.

Cultural heritage values

Many societies place high value on the maintenance of either historically important landscapes (cultural landscapes) or
culturally significant species.

Recreation and ecotourism

People often choose where to spend their leisure time based in part on the characteristics of the natural or cultivated
landscapes in a particular area.

Source: Millennium Ecosystem Assessment (2005)
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Table 2. Criteria for reviewing characteristics as urban forest and possibility of spatial evaluation

Characteristics as urban forest

Possibilities for spatial evaluation

L Spedificity arising from the study area (Bukhansan)

Service is determined by perceptions and activity

M Possible characteristics of some urban forests

Perceptions and activities and physical environmental conditions play a
complex role in determining the final service

H Possible characteristics of general urban forests

Services are highly dependent on physical and environmental conditions

42 | sz 4st5|A] Al 503 45(SH 2123)



Table 3. Results of LDA topic modeling

- Topic Number of
Description Top 10 key terms
number | posts(%)
Mountain dlimbing(E41), section(32h), summit(Z4)), exercise(25), Baegundae(#42rl), Bibong(H1E),
T3 5,199(11.6) - . - ) -
descent(stth), arrival (£2}), beginner(ZE, SZ0])
. 2786.1) Hiking(Afs)), Baegundae (#2CH), rock(®I)), course(Z2), ridge(s4l), Insubong(Q4+2), summit (),
’ ’ Bulamsan(EfAH), Suraksan(£2k), Suneunbyeok (E2)
- 2.3965.2) Summit(Z4), ridge(SH), section(77H), rock(H}2), hiking (A%), direction(4f2}), Gwanaksan(Zt2f4h),
Hiking activi ’ ’ stairs(AIZt), observatory (FZth), mountain dlimbing (S
iking activities
9 16 19234.3) Section (721, Bukhansan Dulegil (23tA=2{Z), walking(Z27]), Dulegil(E2l1Z), Seoul Dulegil (M2E2{1Z),
’ ’ Inwangsan(QIfAh), Ansan(2kA), Bukaksan(S2k), Jarakgil (RI2Z), stamp(ARD)
18 123502.7) Autumn leaves(Z8), national park(ZE38), autumn(Zt2), Sapaesan(AHfiL), Seoraksan(&oH),
’ ’ Suneunbyeok (&24), Jirisan(R|2|4), hiking(L1al), period(Al7]), attraction(E4)
10 755(1.7) Sinseondae (AMMCH), Dobong(=2), Madang rock (OFZHIR]), Dobongsan station(=24t), hiking (A1),
’ Jaunbong(Ak23), valley(#=), mountain dimbing(S4t), Dobong-gu(=&+t), Podae ridge(ZCis)
- 378784) Park(Z2), weather(#4), Hangang(8H), autumn(7k2), landscape(E4), moming(0f&)), bicyde(AFd4A),
’ ’ Namsan (A1), stroll (M), shape(2&)
17 1.58535) Valley(#3), Songchu(5), Enpyeong Hanok village(2ZSH=20F2), Jingwansa(ZIZAD, place(Ri2]),
Appreciation of natural T suburb(Z), child(0f0]), water play(Z=0l), parking(F2l), Hanok village(3=01S)
scenery and recreation 5 2136(48) Travel (0{2), caravan(Z12{1), pool (=F&), reservation(0fI2), mother(Ri0}),
’ ’ child(0101), camping(Z#d), barbecue®iHIF), glamping(E&E), hotel (%)
Tree(LR), cherry blossom(#Z), nature(A%), temple(ARZ), sound(£2]),
T6 1,937(4.3) . - .
plant(41=), stroll (), Changpowon(ZE), mind(@t3), ecology (4EH)
= 34580.7) Restaurant(St2!, A1), delidous(BtR), friend(217), cafe(@fH), Uidong(L015),
mean(17[), menu(®lw), tofu(F%), order(F2
Restaurant reviews and 15 3402076) Cafe(ZHH), coffee()), seat(R12]), outdoor(OFRl), space(B71), order(F=), prospect(ZY), beverage(2&),
advertisement ’ ’ atmosphere(2¢7(), Goyang(11%)
- 1 714G8) Restaurant(Gf2!, A1), delicious(Bt%4), Baeksuk (=), Jeongneung(&3),
’ ’ Kalguksu(Z==r), menu(if), order(F&), duck(22]), Makguksu(2t==)
i 1499(33) Allotment sale(£%), Goyang(1%), center(ME]), industry(M2}), Jichuk station(ZIZ%), knowledge(RIA),
’ ’ Ganeung(7}s), district(A17), schedule(0ll%), fadility (A4
— 13220.9) Development (7H), zone(F%), area(R[Y), business(AlR), facility(Ald), culture(&Esh), plan(2),
) ) ’ ) schedule(0f), environment(8Hg), city(Al)
Real estate information - - — -
Housing (&), family(AICH), Ganeung(?ts), terrace(Ell2EA), space(ZZH), living room(74), walking(&&),
T9 1,032(2.3) . .
sale(DOh), structure(£%), introduction(A7H)
Apartment (OFLE), property(£&41), price(7H), Changdong(#s), Enpyeong-gu(2), trade(7H2l),
T21 985(2.2) .
Dobong-qu(=&+), Bulgwang-dong(8&%s), auction(Z1l), Jeonse(ZiAll)
Creation and apprediation o 5,029(11.2) Mind(@F2), work(2E), love(Al), friend(ZI), artist(27P), paint(2%),
of works ’ ' oneself (A, child(010]), nature(RtH), exhibition(ZA[)
Exploration of remains and Joseon(ZM), period(AICH), history(ZA}), Silla(2I2}), Jinheungwang(2£%), country(Li2), Hanyang(5t),
o . T4 1,679G3.7) _
historical information Sunsubi (zH]), Gyeongbokgung(dS3), Goryeo(113)
Subway extension Line(24Y), Uijeongbu(2d5), Yangju(¥=), Gyeonggi-do(Z71x), route(=d), bus(H2), dity(ZAl),
. . T20 647(1.4) . . .
information subway(A[6f&), Okjung(S3d), extension(H&)
ise(¥2), pri Si), AIR), AIET), N L), activity (&3), ion (),
Other advertsing . 591(1.3) Sunrise(¥2), private academy (852), exam(Al&), center (M), Nowon(=2), activity (&), education(2-8)

application(413), sea of douds(23H), flower shop(E2!

* Shaded items represent topics unrelated to the cultural ecosystem services of Bukhansan
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Table 4. Types of cultural ecosystem services in Bukhansan and topic description

Topic
Use Service Topic description MA services
ype number P Pt
T3 Climbing to the top of the mountain Recreation, aesthetic values
i . L Recreation, aesthetic values, sodial
Hiking T13 High-level hiking activities : .
relations, cultural heritage values
recreation
T16 | Recreation based on lowland areas Recreation, aesthetic values
T10 Recreation in Dobong area Recreation, aesthetic values
Direct use | Apprediation of T18 | Activities of apprediating landscape and hiking in the fall Recreation, aesthetic values
seasonal landscape 117 Adtivities of appreciating water scenery and enjoying recreation in the Recreation, aesthetic values,
and recreation summer sense of place
. . . Recreation, aesthetic values, educational
Calm recreation T6 Calm recreation and appreciation for nature .
values, cultural heritage values
Cultural heritage
| 9 T4 Exploration of remains and related historical information Cultural heritage values
value
Indirect use value in| 15 | pay~type outdoor activities based on adjacent commerdial facilities|  Aesthetic values, sense of place
connection with
convenience T5 Accommodation-type outdoor activities based on adjacent tourist Recreation, aesthetic values,
Indirect use facilities fadilities sense of place
] T8 Experience of viewing and appreciation of Bukhansan in personal life Aesthetic values
Indirect use value in
daily i Values related to a view and a life zone in consideration of adjacent i
aily life T9 o Aesthetic values, sense of place
residential facilities
Direct or Inspirational Creation and appreciation activities such as art and literature set in L
- L T2 Inspiration
indirect use activities Bukhansan
44 | =2 Fs5[R] A 503 45(8H 21238)
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Table 5. characteristics as urban forest and possibilities for spatial assessment

51 A
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Aot et 719=rE 1=

Topic Contents of services by topic Characteristics as Po.ssibilities for
number urban forest | spatial assessment

T3 | dimbing to the top of the mountain H H

T13 | High-level hiking activities M M

T16 | Recreation activities based on lowland areas H H

T10 | Recreation activities in Dobong area L H

T18 | Activities of apprediating landscape and hiking in the fall H H

T17 | Activities of apprediating water scenery and enjoying recreation in the summer M H

T6 | Calm recreational activities and appreciation for nature H L

T4 | Activities of making an on-site survey on cultural assets and obtaining relevant historical information M H

T15 | Day-type outdoor activities based on adjacent commercial facilities M H

T5 | Accommodation-type outdoor activities based on adjacent tourist facilities L H

T8 | Experience of viewing and appreciation of Bukhansan in personal life H L

T9 | Values related to a view and a life zone in consideration of adjacent residential facilities H H

T2 | Creation and appreciation activities such as art and literature set in Bukhansan M L




ELRUYS BRI FAZC| BIAHIA £2 SY 24

=20

Table 6. Resources and activities by cultural ecosystem services indicators capable of spatial evaluation in urban forest

in daily life

residential fadilities

housing ()

. Topic . o Terms related to Image Description of
Service type Potential service indicators . o .
number spatial characteristics number image contents
T3-A Activities at the summit
it (ZAAF o
Climbing to the top Summit(&8), rock i), T3-B Activities at the peak
T3 of the mountain service center(SUAIZMIE]), - - —
peak(292)), parking oG T3-C Far view of city-center buildings
73-D Recreational facility
Hikin T13-A Mountain scenery
9 Ridge(S4, EAl), summit(&4), — Rock dimbing activities
- imbi iviti
recreation TI3 High-level hiking activities rock(Ht, ), fortress(LH), J
fortress gate(A&%) TI3C Trekking across the mountain
fortress
Dulegil (E2I2), Jarakgil (A2{Z), .
Recreation activities egi (=#4) . HE (f & Trail or forest scenery such as
Te based on lowland areas Bukhansan Dulegi (SEHISeIZ), Te Dullegil
trail(E3Y, £Z, L42) *
Activities of apprediating - .
T8 N Autumn leaves(TFS) T8 Autumn leaves in autumn
landscape and hiking in the fall
Apprediation of seasonal T17-A Water resources such as valleys
landscape and Activities of apprediati and waterfalls
. PSS | Waterfall 22, valley (42, —
recreation T17  |water scenery and enjoying recreation _ T17-B  |Recreational activities in the valley
. cafe(7H), restaurant (3t
in the summer Commerdal fadility with a view of a
T17-C
valley
. Exploration of remains and Temple(AZ), monument (H|4), TaA Historic site or spot
Cultural heritage value | T4 . . i o
related historical information pagoda (&), fortress(2HA) T4-B Historical information sign
Indirect use value in T15-A  |Using a nearby restaurant or cafe
connedtion with 15 Outdoor activities based on Cafe(7HH]), restaurant(4%), . —— :
] adjacent commerdial facilities outdoor| suburb(2i), Gyeonggi-do(Z7I%) | T15-g Commerdal fadility with mountain
convenience facilities views
Values related to a view and rtment (OHLLE), villa(Z2), -
Indirect use value ' ) L ) Apa . OFS) A( = Residential facilities near the
T9  |a life zone in consideration of adjacent|  forest influence area(EMIZ), T9

mountain

Figure 3. Examples of resource and activity images by cultural ecosystem services indicators in urban forest
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