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ABSTRACT

The challenge for the management of Tropical Surabaya City Park is
how to increase visitor satisfaction through facility security control
because of the many negative visitor behaviors in the form of
vandalism that cause damage, disturbance, and inconvenience.

The deep observation method is used by the researcher to review the
environmental and product design of park facilities, while Function-
Behavior-Structure (FBS) is used as a strategy approach for of
functional security control of facilities. FBS with cluster system is
developed in this article to classify priority spatial areas based on the
density and diversity of visitors. The selected Surabaya park is a
popular comprehensive type. The results show that enclosed - semi-
closed type spatial areas are easy to become congested areas and

experience more vandalism.
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INTRODUCTION

Green Open Space Issues in the Tropics

(Hall et al., 2022) mentioned that open areas in urban
areas in tropical countries have high temperatures,
open areas with temperatures above 31°C are in the
red-black category on the Wet Bulb Globe
Temperature (WBGT) which can potentially cause
various health problems such as Urban Heat Island
(UHI) headaches and various other health risk impacts
for people who move in the area. (Hou et al., 2023)
also mentioned that high temperatures in dense urban
areas can lead to increased potential for bad behavior
or crime and mental health disorders (Crank et al.,
2023). According to (Das et al., 2022) the existence of
Green Open Space for tropical open areas such as the
Indian city of kalkuta, can be one of the good
solutions that can reduce the effects of heat
temperatures up to 3°C. RTH in addition to being able
to act as a high spot temperature reducer and can help
improve public activities and health for the activities
of the surrounding community.
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(Putra et al., 2022) Like India, Indonesia's climate is
also classified as a tropical country with an average
relative temperature of 23.3°C - up to 31.6°C in 2014
to 2020, the data was obtained by researchers by
collecting data on global horizontal radiation, air
temperature, wind speed, relative humidity,
precipitation, atmospheric pressure, total cloud cover,
to mixing ratio at 106 climate zoning locations in
Indonesia, but the effect of high temperatures also
causes risks to health.Surabaya city green spaces are
usually in the form of parks that are fostered and
maintained under the auspices of several government
agencies, one of which is the Surabaya Environment
Agency. According to the Surabaya city park
environmental carrying capacity study report (Dinas
Lingkungan Hidup Kota Surabaya, 2017) shows that
Surabaya has Green Open Spaces in the form of city
parks at least 72 active parks and 232 fostered passive
parks spread throughout the city of Surabaya.
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Passive parks are in the form of parks that decorate
road vegetation or certain areas that are not used to
support visitor activities in them, while active parks
are parks in addition to supporting the existence of
vegetation can also support visitor activities in them
and some active parks are paid. Paid active parks
generally have a larger area, diverse facilities, and
have a certain theme to attract visitors.While paid
active parks generally have advantages that other
parks do not have, according to (Méntymaa et al.,
2022) states that paid parks are more able to satisfy
visitors regarding rides that are more entertaining and
the facilities available are more diverse, (Halkos et al.,
2022) added that visitors are willing to pay the price
of the park can be influenced by various external
factors such as park facility attributes and internal
factors such as the demographic profile of visitors,
previous visits, visitor motivation which has a
significant effect on individual decisions.

Increasing Problems in Urban Parks

The development of security design management in
the environmental facilities of urban parks in the
form of parks continues to be challenged, according
to (Farkas et al., 2023) it is stated that in two
decades there have been more and more cases
related to vandalism and negative behavior of city
visitors starting from green open areas in the form
of forests in the early decades of 1994 to urban
parks in the decade of 2020 due to increasing
diversity and density of visitors. vandalism or
negative behavior itself is closely related to public
facilities, according to (Mahrous et al., 2018), (He
etal., 2017), (Chuang et al., 2022), (Bhuiyan et al.,
2021), (Shackleton & Njwaxu, 2021),(J. H. Wu et
al., 2020) mention is a form of activity oractivity of
park visitors that can be considered "disturbing,
making noise, harassing, damaging or
deteriorating”" the quality of facilities in public
areas.

(Bhati & Pearce, 2017) stated that vandalism is a
negative behavior of individuals who disturb and
damage facilities in public areas, such as the
environment and property. Meanwhile, (Toet & van
Schaik, 2012) explained that vandalism can also be
a social nuisance, (Odufuwa et al., 2019) stated that
types of vandalism can be divided into three
categories based on their nature, namely: Public
Space Offenses, which is vandalism that violates
the rules, Violent Crime Vandalism that disturbs
others, and Property Crimes, which is vandalism
that damages property.

Design of Environmental Facilities Forest or
City Park

(Zhai et al., 2021) explain Park facility is an
environmental design consisting of various
vegetation within a certain or spatial area. This area
can be recognized and classified based on the size
of the environmental area for certain types of visitor
activity movements, within the area can have
several vegetation that support each other for
certain types of activities. (Yin et al., 2020)
continued that the types of spatial environmental
facilities have two main qualifications, namely the
type of high hierarchy area or active area where
there is a comprehensive variety of vegetation,
products, various activities (diversity), and the
density of the number of visitors (density) and Low
hierarchy area, but high density and diversity areas
need more attention because they tend to have
problems with users related to negative activities
and vandalism.

(Z. Sadeghi & Haghighat Bin, 2023) explained
Activities in the park environment are strongly
influenced by the design of environmental
vegetation that supports ease of activity and
visibility. The researchers divided three categories
of park spatial environment design based on
vegetation design, namely: Enclosed (park area
covered by vegetation), Semi-open (park
environment area with semi-closed vegetation), and
Open (park environment area with open
conditions).

(Z. Sadeghi & Haghighat Bin, 2023) explained
Activities in the park environment are strongly
influenced by the design of environmental
vegetation that supports ease of activity and
visibility. The researchers divided three categories
of park spatial environment design based on
vegetation design, namely: Enclosed (park area
covered by vegetation), Semi-open (park
environment area with semi-closed vegetation), and

Open (park environment area with open
conditions).
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Figure 1. Design types of park environment
facilities (Z. Sadeghi & Haghighat Bin, 2023)
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Problems

How do we know which environmental design and
park cause bad behavior or vandalism among urban
park visitors?

Limitations
This research was conducted on a prioritized city
park facility.

Objective
To find out the causes and types of vandalism
committed by visitors to city park facilities and to
find out the activities at the facilities that cause
vandalism.

MATERIAL AND METHOD

Park Vandalism Due to Poor Management of
Functional Design Facility

(Taylor et al., 2020) explained that poor design
management in the area around facility products
can increase the influence of crime or vandalism on
park facilities, the researcher mentioned that the
bad behavior of visitors in the park is due to the
lack of park management in handling the conditions
of the park's environmental area which is dense
density and diversity of activities. (Chuang et al.,
2022) also agrees with Taylor that the
environmental conditions of the park area (spatial)
density and diversity can affect behavior that is
difficult to predict, in the study shows that the
spatial density of visitors and spatial diversity
because it is driven by a series of different park
characteristics. On the one hand, the high density of
nearby visitors and the variety of family-oriented
facilities, such as playgrounds, result in higher
densities.

Related to the components in the area of diversity
and density (Mahrous et al., 2018) further explains
that there are components in the design of the
environment around the facility that can cause
dissatisfaction and lead to visitor vandalism such
as: lack of visitor understanding of the use of
spatial areas, density of vegetation, level of facility
maintenance, signs of vandalism, amount of light,
amount of signage or instructions around, ease of
area visible in various directions, the possibility of

users being able to see the surrounding
environment.
(Othman El Sayed, 2019) states that poor

management of the design of facilities supporting
activities can affect the occurrence of intentional or
unintentional vandalism by visitors, for this reason,
good management is needed in managing the
design of facilities provided for visitors and
visitors. Design factors are important for the
implementation of safe and comfortable park

management. (K. C. Wu & Song, 2017) added that
poor management factors in designing unsafe and
unmaintained facility products cause negative
behavior.

(Ottoni et al., 2016) continue that vandalism or
negative behavior of visitors can be caused by
functional factors in the design of facilities that do
not function optimally. (Kong et al., 2022)
continued that facility products that do not function
well as supporting activities, supporting
entertainment and recreation values, and less
functional designs can reduce visitor satisfaction,
thereby increasing negative behavior or vandalism.
(Restrepo et al., 2022) mentioned that the
importance of safety management in the design of
facility functionality needs to be carried out by
designers in an effort to cause negative activities to
unwanted actions by users.

Conclusion: Based on the above review, there is a
need for management strategies to prevent injuries
to users through safe facility management design to
reduce the impact of negative visitor behavior.

Function Behavior Structure (FBS)

According to (Renaud et al., 2019) FBS or
Function-Behavior-Structure is an appropriate
management strategy to explain that the
relationship between functional design features in a
facility or product can affect the comfort and safety
ofits user activities and functional analysis. (Luo et
al., 2023) In design studies, FBS can be used as a
designer's intuitive consideration of how facility
functions can be subjected to more systematic
design use. The analysis of the stages of the design
process can be more detailed but more diverse in
concept.

(Li et al., 2018) FBS has advantages over some
previous design theories that utilize separate
functional requirements and design parameters such
as Quality Function Deployment (QFD), innovative
solutions with the Theory of Inventive Problem
Solving (TRIZ), and design alternatives that can be
evaluated with Analytic Hierarchy Process (AHP).
Design methods for product representation include
Computer-Aided Design (CAD), Finite Element
Analysis (FEA), and others. In the FBS framework,
system analysis and design is done by
understanding and combining these three elements.
The functions and behaviors of the system are used
as a guide to design an appropriate structure, while
the structure of the system can influence the desired
functions and behaviors. FBS can be used in a
variety of systems engineering contexts, including
software  systems, manufacturing systems,
transportation systems, and more. By understanding
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the interactions between system functions,
behaviors, and structures, this framework helps
system designers to develop effective and efficient
solutions.

Furthermore, the application of functions, behaviors
and structures required for security in the product
features itself with the theoretical attributes of FBS
Functions, Behaviors and Structures. (Cascini et al.,
2013) explains the literal concept of FBS is an
operational strategy management feature on a
product that can be applied to help achieve a level
of comfort and safety of its users so as to reduce the
impact of deviant behavior, dissatisfaction and
vandalism, Function or function is how the product
works according to the function expected by its
users, Behavior or behavior is how the product
derived from its function can be used
ergonomically with comfortable and comfortable
behavior, Structure or structure is the elements of
product parts or product mechanisms that are
tangible and interact directly with its users.

Methodology

This research uses the development of park facility
security design measurements using the security
theory approach to functional design with FBS. The
data collection method and the mechanism used to
interpret the data is to use the method of in-depth
observation of the subject and visitor behavior or
called focused ethnography of various park facility
products based on (Roeschley, 2023) which states
that this type of method, researchers can limit the
focus of observation on certain aspects or
phenomena in a particular subject or environment.
For example, researchers can focus on patterns of
social interaction in the site area, changes in the
research subject's system, or the influence of
security attributes on visitor behavior. The main
goal is to gain a deeper understanding of the
phenomenon.

The research attributes use the FBS Function-
Behavior-Structure  theory approach. (FBS)
According to (L. Sadeghi et al., 2017)based on the
development of the FBS theoretical basis The
Function-Behavior-Structure Framework (Gero &
Kannengiesser, 2004) is a framework used in
systems engineering to analyze and design complex
systems. This framework combines three main
elements: function, behavior, and system structure.

1. Function: Function refers to the primary
purpose or task of a facility or system. The
function of a facility is usually related to its
desired output or achieving a specific goal.

2. Behavior: refers to the way the facility system is
used or responds to user actions. It answers the
question "How is the activity in the facility
area?" System behavior involves interacting
with inputs, processing information, and
producing corresponding outputs.

3. Structure: refers to the components of the
facility and the relationships between them.
Product structure involves modeling element
components, relationships, and physical or
logical layouts.

In the FBS framework, system analysis and design
is done by understanding and combining these three
elements. System functions and behaviors are used
to guide the proper structure, while the system
structure can influence the desired functions and
behaviors.

Research Data Source

The main data source in this study uses
observational data through the collection of photos
of spatial area objects that have been categorized
with [oT (Internet of Things) technology real-time
object detection camera with Tiny YOLO v3
program application. This technology can be used
for safety management systems such as (Khan et
al., 2022) which uses IoT systems with real-time
cameras to evacuate the number of fire victims in
multi-story buildings [30]. IoT device systems with
real-time cameras are more practical and faster
touse to evaluate the number and activity in spatial
areas than other technologies such as (Zhai et al.,
2023) which uses Actigraph wGT3X-BT
accelerometer technology (Actigraph, Pensacola,
FL, USA), where this technology must be attached
to each respondent to determine the effectiveness of
activities in spatial areas as well as better than
Global Positioning System (GPS) cameras because
the data shown is not real-time.

In relation to the research location, researchers used
a multifunctional or comprehensive type of urban
park in Surabaya City. Comprehensive parks
according to (Kong et al., 2022), (Mahmoudi et al.,
2022), (Zhang & Zhou, 2018) explain this type of
park has complete facilities and a larger area, as
well as a variety of uses than other parks. For this
reason, researchers used the most complete active
paid park in Surabaya City, Surabaya Zoo-
KebunBinatang Surabaya (KBS), which is the most
complete park that is most widely known by the
public.
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RESULT AND DISCUSSION

Observation Result

Researchers conducted in-depth observations or
focused ethnography of the KBS area on two
weekend weeks and holidays, namely which were
carried out from 9 am until 3 pm on the 3rd date in
the spatial area of the most crowded environment
according to (Z. Sadeghi & Haghighat Bin, 2023).

At this stage, observations are also made of facility
products contained in all spatial park areas such as
seating, tables, trash cans, or facilities affected by
visitor vandalism.

.5".]?‘ 1

Figure 4. The Atmosphere of Density in KBS
Area

1. Enqlosed Area

Figure 5. KBS enclosed area density scene with
real-time object detection camera

2. Semiclosed Area _

3 ‘n' wa 2 _.— b - " Y _:.

Y e b L
Figure 6. KBS semi-closed area density scene

with real-time object detection camera

In this enclosed area is a closed area with wood and
tree vegetation from both the right and left sides and
the areas with the most visitors and various activities
are the souvenir stand area, center stage area, and
food court.

While the Semi-open area is covered on one side by
vegetation and the other is exposed to direct sunlight,
this area is the most crowded with visitors in the
mammal and aves cage access area. Finally, the open
area is an area that is exposed to direct sunlight and
not covered by vegetation, the most crowded areas in
this area are open fields and play areas. The results of
observations made by researchers found that enclosed
and semi-open areas get many forms of vandalism and
property damage, the following types of visitor
vandalism:
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Table 1. Types of Visitor Vandalism in Each Priority Area of the KBS Environment
Types of Vandalism Enclosed Semi-Open (011311

. . Damaging facilities, Damaging facilities,
1| Individual Vandalism Damaging Vegetation Damaging Vegetation
Vandalism Violates St.epp.mg on Plapts, SFepp‘mg on Plapts, SFepp‘mg on Plapts,
2 Littering, Crossing the Littering, Crossing the Littering, Crossing
the Rules . . .
Barrier Barrier the Barrier
. . Disturbing Others, Loud Disturbing Others, Loud
3 | Social Vandalism Voice, Damaging facilities | Voice, Damaging facilities
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Table 2. Pioduct Measurement Audit of Prioritized KBS Facilities Based on FBS
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Audit of vandalism on product facilities through
FBS

Furthermore, researchers conducted in-depth
observations to assess the impact of vandalism on
existing facility products in the KBS priority area.
Researchers observed the existence of forms of
problems and damage based on a review of visitor
activity based on the FBS attributes.

DISCUSSION
Based on the audit results from tabulated
observations, it appears that there is a form of damage
to park facility products based on the FBS attribute.
Facilities that experience the form of vandalism get
the most done in the enclosed area and the next is
semi-close, while the open area gets the least
vandalism. This answers the question of the problem
that environmental design influences park facilities
and visitors' negative activities because visitors prefer
to crowd and do activities in enclosed area. In the
open area or area exposed to direct sunlight is the
least form of vandalism because visitors do not linger
because of the annoying heat. While in the semi-open
area, the form of damage and vandalism of the facility
is also in the area covered by sunlight. While facility
products that get problems in each area based on their
functionality design are trash bin products, this is
because trash bins are found in each area location and
several problems related to FBS are found such as:
1. Function: The lid of the trash bin is difficult to
open so that many visitors throw garbage around
the product.

2. Behavior: some trash bins in the park location
area are in hard-to-reach areas such as damaged

soil areas, so that visitors choose to dispose of
waste elsewhere.

3. Structure: trash bin materials are also found in
several locations that have been damaged so that
the garbage comes out.

' 4 e . :
Figure 7. (a) The lid of the trash bin is difficult
to open, (b) the material structure of the trash

bin is damaged

CONCLUSION

This article provides an overview of the audit of
public facilities in city parks by considering the
design and functional aspects of the facilities. The
results obtained correlate with the causes of visitor
vandalism due to confusion and dissatisfaction when
using facilities based on function, behavior, and
structure due to not maximizing activities due to
environmental areas and visitor density that affect
various obstacles.

This research has shortcomings, namely the
incomplete testing of measuring instruments carried
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out, although it can still provide simple and fast
results due to the real-time camera object-detected
technology. However, researchers hope that future
research can use better statistical measuring
instruments and more respondents to make the results
more credible. Furthermore, it is hoped that for future
research, this FBS method can be developed and
collaborated with other methods so that the research
is more comprehensive in providing results and more
diverse location areas can also make different
research results.
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