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Abstract. This study examines how sustainable conservation technologies
connect with Kevin Lynch’s city image theory in preserving Semarang Old
City as a representation of its historical identity. The district, consisting of
316 buildings—127 of them cultural heritage—has strong historical and
visual significance as a living heritage area. Using a qualitative descriptive
method and case studies, the research analyzes how conservation
technologies such as digital recording (3D scanning and photogrammetry),
heritage-focused BIM, smart sensors, green retrofitting, and AR/VR
correspond to Lynch’s five image elements: paths, edges, districts, nodes,
and landmarks. The findings show that digital documentation and GIS
strengthen paths by producing detailed corridor maps that support visitor
navigation. Smart sensors and drone mapping reinforce edges by monitoring
environmental quality at boundary areas. BIM and green retrofit strategies
support districts through sustainable adaptive reuse. AR/VR technologies
enhance nodes as centers of public activity, while 3D scanning and
photogrammetry help maintain the authenticity of major landmarks like
Blenduk Church and the Marba Building. Overall, the use of sustainable
conservation technologies supports both physical preservation and the
enhancement of Semarang Old City’s imageability and competitiveness as a
key heritage destination.

1 Introduction

A historic area is a location or region that has a distinctive color or characteristics that can
provide uniqueness and identity to the area. Based on Law 11 0f 2010, an area or building is
considered historic if the building, object or structure meets the following criteria: being 50
years old or more and being part of a previous lifestyle, and having traces of historical
heritage that can be conveyed for educational, cultural and religious purposes. The same law
also states that the existence of historic areas is important for the character and image value
of an area.

The Old Town site is a valuable asset, evidence of Semarang's history. This area was once
a significant site due to its strategic location and complete facilities. However, after the
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colonial period, the city began to be abandoned. This is supported by previous research that
found the Old Town site to be poorly maintained and in poor condition. Furthermore, the Old
Town site is also close to the image of a ghost town at night, making it prone to social crime.
In response to this situation, the city government is attempting to revitalize the Old Town site
through revitalization efforts [1].

The revitalization carried out in this area is part of an effort to preserve cultural heritage
and the city. Branding by the Semarang City Government. Revitalization efforts emphasize
infrastructure improvements, utilities, and the restoration of several buildings to their original
form [2-4]. (Virdianti, Vatrina and Angkasa, 2018; Safitri, Alamsyah and Maziyah, 2025;
Monica, Ayu and Purnawan, 2024).

The current appearance of the Old Town is considered a beautification exercise with
minimal research and no connection to its historical value, both in terms of design and use.
Furthermore, conservation efforts in this area are considered to disregard conservation
principles. This is evidenced by the presence of visually appealing street ornaments that bear
no connection to the area. A lack of education regarding historical content is also a problem
in this area. Meanwhile, the appearance of the area to visitors indirectly shapes their behavior
toward the Old Town Site . In the context of city image formation, Kevin Lynch's [5] theory
of paths, edges, districts, nodes, and landmarks can be used to understand how conservation
technology strengthens public memory and perception of the Old City. Technology not only
preserves the physical buildings but also strengthens the area's imageability through
digitization, monitoring, and interactive presentations, supporting the Old City as a global
heritage destination.

Based on this background, this study aims to analyze the application of sustainable
conservation technology to the buildings of Semarang Old City and examine its relationship
to city image formation. Therefore, the research findings are expected to contribute to
conservation strategies, sustainable tourism development, and increasing Semarang's
competitiveness at the national and international levels.

1.1 Regional Overview

Semarang is the capital of Central Java Province, located on the northern coast of Java Island,
and plays a vital role as a center of government, economy, and culture. Semarang is known
as a multi-ethnic city with a long history influenced by various cultures, all of which have
contributed to shaping its identity to this day. Numerous colonial relics, distinctive
architectural buildings, and diverse culinary offerings make Semarang a compelling tourist
destination for both domestic and international tourists.

One of Semarang's tourist attractions is Semarang's Old Town. Semarang's Old Town is
a historic area located in the North Semarang District of Semarang City, encompassing three
sub-districts: Purwodinatan, Bandarharjo, and Tanjung Mas. It covers an area of 39.30
hectares and is a testament to the city's development since the Dutch colonial era.

Semarang's Old Town is the heart of the cultural heritage area and holds significant
historical value as a vital trading hub during the colonial era, when Semarang was known as
a major port on the Sugar and Spice Route network throughout the archipelago. During the
colonial era, Semarang served as a strategic hub on the Sugar and Spice Route, connecting
the interior of Java with global export markets.
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Fig 1. Map of Old City Space Utilization (Source: Old City RTBL Regional Regulation No. 2 of 2020)

The Old City became a hub for the distribution and export of commodities such as sugar,
coffee, and spices through the port of Semarang. Infrastructure such as railways, warehouses,
and Dutch trading offices were built to support this role [6].

Fig 2. History of the Development of the Old City (Source: BPSKL, 2024)

These historical traces are still reflected in the physical structure and spatial pattern of the
Old City tourism area, making it an area with high heritage value and great potential as a
historical tourism destination [7].
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Fig 3. Old City Zoning Map (Source: Old City RTBL Regional Regulation No. 2 of 2020)

Semarang Old Town itself is one of the tourist heritages in Semarang City which is rich
in architectural, scientific and cultural values so that it needs to be maintained and preserved
in accordance with the policies in Semarang City Regulation Number 2 of 2020 concerning
Building and Environmental Planning (RTBL), where the Old Town has approximately 316
buildings, 127 of which are cultural heritage buildings located in the core zone, 11 cultural
heritage buildings located in the buffer zone.

1.2 Theoretical Basis

1.2.1 City Image

City image is inseparable from identity. Every city inherently possesses an identity distinct

from other areas. This identity can be found well in the memories of the community,

including city residents and regional stakeholders. Furthermore, a city's identity can also be

discerned from the physical buildings that serve as landmarks. Image is a predictor of

identity. If identity is likened to an object, then image is the image of the object reflected in

the mirror. The image is not the object itself, but rather a reflection of the identity it possesses.

Philip Kotler describes the image of a place based on the situation, namely positive image,

weak image, negative image, mixed image, contradictory image and image with excessive

attraction [8].

a. A city with a positive image can influence people's thinking. Even if a place has a positive
image in the eyes of others, the city doesn't need to add to or change that image.

b. Weak image occurs in less exposed places with limited appeal and cities that are not
promoted (publicize their advantages)

c. Anegative image is like a trap that makes it difficult for a city to free itself from the image
of a city that has become attached to it.

d. A mixed image is the image that most places have. This image is a combination of positive
and negative images.

Cities need an image for two reasons: a city as a unique entity, both politically and
economically. As a center of economic activity, the city A city must have the ability to
influence businesspeople and investors to come and be interested in doing business in the
area and investing their capital. Politically, the city is obliged to establish relationships and
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also support marketing efforts for the products it displays. Furthermore, the city must be able
to emphasize its identity and enhance the dignity of its citizens .

"The Image of the City" [9] states that people's perceptions of a city are shaped by mental
images formed through their visual and spatial experiences within the city. There are five
elements that shape a city's image, including:

a. Path

Paths are the routes people use to move around, such as roads, sidewalks, rivers, or

railways. These elements serve as the primary framework through which people organize

and orientate a city.
b. Edge

A boundary is a linear element, not a path, that separates two areas, such as a wall, a

fence, or a river. Boundaries can act as barriers or boundaries between areas.
c. District

An area is a part of a city that has a distinctive identity, where people can "enter" it

mentally and physically, such as Chinatown, the business center, or the old town area.

d. Node
A node is a strategic point where people can enter or is often a center of activity, such as
a large intersection, square, or terminal.

e. Landmark (Visual marker)

A landmark is a physical object that is easily recognized from a distance or near and

serves as an external reference point, such as a tower, church, or iconic building.

A city's positive image provides assurance to businesses and investors of the certainty
and development of their investments. A city with a positive image will also be more highly
regarded in the context of competition with other cities, and most importantly, its citizens
will be more enthusiastic and willing to participate more deeply in the city's development.

1.2.2 Sustainable Conservation of Heritage Areas

Sustainable conservation is an approach to preserving historic areas that not only preserves
physical aspects but also considers the sustainability of social, economic, and environmental
functions. In the context of heritage areas, conservation must emphasize preserving the
authenticity of buildings while adapting to the needs of the community and tourists to ensure
the area remains a living heritage. This type of conservation plays a crucial role in shaping a
city's image, as historic areas often serve as symbols of identity and tourist attractions.

1.2.3 The Role of Technology in Conservation

Technological advances provide significant opportunities to support sustainable
conservation. Technology serves not only as a documentation tool but also as a management
tool, monitoring tool, and even as a means of interpretation for tourists. The use of
conservation technology allows data on cultural heritage buildings to be recorded in detail,
integrated, and easily accessible across agencies and the public.

1.2.4 Applied Conservation Technology

Several forms of applied conservation technology widely used in heritage areas include:

a. Digital Documentation (3D Laser Scanning, Photogrammetry, Digital Mapping) : This
technology allows for precise and permanent recording of architectural details, which can
be used for restoration and virtual tourism promotion.
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b. Building Information Modeling (BIM) for Heritage : BIM helps create digital models of
heritage buildings that are useful for renovation planning, conservation simulations, and
the integration of technical, historical, and spatial data

c. Smart Sensor & Monitoring : Humidity, vibration, and structural crack sensor technology
enable early detection of damage so that conservation can be carried out preventatively
and sustainably

d. Green Retrofit : Environmentally friendly retrofit approaches, such as the use of
sustainable materials, energy-efficient lighting systems, and natural ventilation, support
conservation while reducing the carbon footprint

e. Augmented Reality (AR) & Virtual Reality (VR) : These technologies are used in
interactive educational tourism to provide immersive experiences, enhance the
attractiveness of an area, and support the promotion of heritage tourism.

f. Digital Heritage Database & GIS : GIS-based spatial databases enable comprehensive
mapping of cultural heritage areas, support spatial planning, and facilitate collaboration
between agencies.

2 Research methods

This research uses a qualitative approach. Qualitative research is descriptive in nature,
emphasizing the process and meaning (the subject's perspective). A theoretical foundation
serves as a guide to ensure the research's focus aligns with the facts on the ground. This
research aims to formulate the direction of heritage tourism development at the Old City Site
of Semarang.

Case studies are also used in this research as an approach that provides an in-depth
discussion of a specific object or phenomenon. Case studies were chosen because they
provide a comprehensive understanding of the actual conditions and complex issues at the
Semarang Old Town site. In this study, the Old Town serves as the primary unit of analysis
to explore in-depth the various physical, historical, and tourist perception aspects related to
the development of cultural heritage tourism.

The data collection techniques used were: observation, interviews, documentation
studies, and triangulation. Observation is a data collection technique that involves observing
the actual conditions of the environment being studied. Direct observation of the area's
attractions and tourism Heritage , also conducted interviews and observations on tourists
visiting the Heritage tourist area .

3 Result and Disccusion

3.1 Conception of The Image of Semarang Old City

Physical image is the picture we have in our minds about something, whether from
accumulated knowledge, direct experience, or exposure fo the city, both directly and
indirectly. Direct experience is the impression that arises when we visit and come into contact
with the physical aspects of a city. Meanwhile, indirect experience is obtained through
information sourced from various media. The concept of physical image is related to several
units of information found during the research process and this concept includes themes such
as regional image, regional identity, and potential. Regional image is the image that appears
in someone's mind when thinking about something, whether from knowledge or direct
experience. Physical image is composed of monumental buildings, spatial activities, and
other elements.
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Semarang's Old Town is an area with authentic and historical value, crucial to the
formation and development of the city. The buildings and spaces within the area are still
intact and utilized for various activities, including offices, art galleries, restaurants, cafes, and
public spaces. Furthermore, Semarang's Old Town holds historical significance, serving as a
center for political, economic, cultural, and social management activities. The Building and
Environmental Plan stipulates that the Old Town site can be utilized for cultural and/or
religious, recreational, educational, and appreciative purposes.

Image is the view we hold in our minds about a region. Image is a measurement of objects,
which can be people, objects, events, or places. Image is closely related to how we imagine
a place. A positive city image serves as a kind of assurance for businesses and investors
regarding the certainty and development of their investments. Tourists who visit will feel safe
and comfortable. Cities with a positive image are also taken into account in competition with
other cities. And most importantly, city residents are also more enthusiastic and willing to
participate more deeply in city development.

The authenticity of the Old Town Site is one of the area's strengths. Its structures and
buildings remain relatively unchanged despite being over 2.5 centuries old.

Fig 4. Blenduk Church (Source: Google Image, 2025)

a. Immanuel Protestant Church was founded in 1753 and became an icon of the old city
(the first church in Semarang).
. In 1787 the building was demolished and replaced with a new building.
c. In 1794 it was demolished and a new, more magnificent and beautiful church was built
as an adornment of the Dutch East Indies.

Fig 5. Marba Building (Source: Google Image, 2025)
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a. The building functions as an office for the Koninklijke Noderlandsch Indische
Luchtvaart aatschappij (KNILM) agent .
Founded on October 24, 1928 .

c. Functioning as an imported goods shop, Zikel & co

Identity can be broadly defined as a place that clearly recognizes or recalls a place that is
distinct from other places, unique, and has distinctive characteristics and regional character.
The characteristics of a product are easily imitated by competitors. However, with an identity
based on the original elements of the region and the historical heritage found, it can be used
as a competitive advantage with other cities. Referring to theory, it is known that there are
several aspects that need to be considered, including other paths, edges, districts, nodes, and
landmarks.

3.1.1 Path

Paths are routes people use to move around, such as roads, pedestrian paths, railways, or
rivers. In the context of Semarang's Old Town Site, the paths consist of the main route,
namely Jalan Letjen Soeprapto, which serves to connect important points in the Old Town
and form a strong visual axis.

Fig 6. Jalan Letjen Soeprapto

There is also a pedestrian path around Blenduk Church to Mberok Bridge which is a
favorite route for tourists, especially for walking while enjoying the building.
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Fig 7. Plaza in front of Blenduk Church

3.1.2 Edge

Edges are boundaries or transition lines between two areas, such as beaches, highways, or
the boundary between residential and commercial areas. In the case of the Old Town Site,
this can be seen through its presence, which acts as a boundary between the Old Town Site
and the surrounding area, and symbolizes the transition to the historic district.

Fig 8. Mberok Bridge

3.1.3 Area

A district is a large area within a city with a distinct character or identity. Kota Lama (Old
Town) is a distinct district due to its historical significance within Semarang. This is evident
in the area around Blenduk Church and Srigunting Park, a major district with a concentration
of colonial buildings.
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Fig 9. Old Town of Semarang from Google Image

3.1.4 Nodes

Nodes are points of concentration of activity, where people tend to congregate. The nodes
within the Old City Site include Srigunting Park and the plaza in front of Blenduk Church.
Srigunting Park serves as the main gathering point for tourists to sit and relax, surrounded by
landmarks like Blenduk Church. The Blenduk Church Plaza also serves as a node where
tourists gather for photos.

Fig 10. Srigunting Park

3.1.5 Landmark

Landmarks or area markers are dominant visual elements that can strengthen a city's identity.
Some of the landmarks of Semarang's Old Town Site include the Blenduk Church and the
Marba Building . The Blenduk Church and the Marba Building emerged as the most powerful
and memorable icons in the minds of tourists. Both were consistently cited by almost all
respondents as the most eye-catching buildings. The buildings that serve as the identity of
the Old City Site are dominated by buildings on the Main Road (Letjen Suprapto).

10
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Fig 12. City Image Map of Semarang Old City Site from Personal Analysis

3.2 The Integration between Conservation Technology and the Theory of City
Image (Kevin Lynch) in Semarang Old Town

3.2.1 Path

In Semarang Old Town, important path include Jalan Merak, Jalan Letjen Suprapto, and
heritage pedestrian corridors, which serve as primary tourist routes. GIS mapping technology
and digital heritage databases can be used to accurately map heritage corridors, simplifying
visitor navigation and supporting heritage trail planning. Furthermore, digital documentation
plays a crucial role in the development of historical trail-based educational tourism, which
not only enhances tourist comfort but also strengthens the trail's image as a valuable historical
travel experience. The visual documentation of heritage corridors can strengthen regional
identity while increasing the potential for architectural educational tourism [2].
The demonstrates that technology-based heritage trail mapping contributes to shaping
destination image and enhancing the tourism experience.

11
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3.2.2 Edges

The Mberok River and the boundaries of the Old City Building and Environmental Planning
Plan (RTBL) serve as markers for the area's edges and are crucial elements in maintaining its
visual identity. The application of smart sensor monitoring and drone mapping technology
supports the monitoring of boundary conditions, including water quality, vegetation, and
potential damage to buildings in the edge area. This technology allows for more precise area
management, enabling edges to be understood not only as dividing lines but also as symbols
of ecologically and historically preserved identity. A literature review demonstrates that
technology-based mapping and monitoring are highly relevant in the context of heritage arca
boundary management. The emphasize that the zoning of the Old City area has a significant
impact on socio-economic aspects, which are heavily influenced by the regularity of spatial
planning and boundaries. This research underscores the importance of integrating spatial data
and GIS to maintain the sustainability of heritage areas. The definition and operationalization
of variables in spatial research are crucial for systematically determining environmental
monitoring instruments. With the support of drone mapping and digital sensors, arca
boundaries can be more easily mapped, monitored, and maintained in accordance with RTBL
guidelines.

3.2.3 Districts

The Old Town core zone, with its 127 heritage buildings, is a unique heritage district.
Building Information Modeling (BIM) technology and green retrofitting facilitate adaptive
revitalization, maintain authenticity, and promote energy efficiency. The district is reinforced
as a living heritage area. The demonstrated that developing heritage trail tourism products
integrated with area conservation enhances the destination's image while strengthening the
function of heritage districts.

3.2.4 Nodes

Activity points such as Srigunting Park and the area around Blenduk Church have become
public orientation centers. Augmented Reality (AR) and Virtual Reality (VR) technologies
provide interactive experiences, enhancing the nodes' function as educational and
entertainment spaces. Thus, the nodes are strengthened as orientation points and tourist
attractions. The emphasized that developing heritage tourism with innovative approaches can
significantly enhance the tourist experience, one of which is the use of interactive media.
This aligns with creative visualizations can stimulate tourist interest through more immersive
experiences. The importance of city image as a tourism development strategy, where nodes
serve as image concentration points that can be enhanced with interpretive technology.

3.2.5 Landmarks

Blenduk Church, Marba Building, and Mberok Bridge are key landmarks of the Old City. 3D
laser scanning and photogrammetry technology enable precise documentation for restoration
and international promotion. The landmarks' authenticity is maintained while enhancing their
image as icons of Semarang. The heritage tourism products can be enhanced through the
development of digital visualizations. The city branding and image are heavily influenced by
the power of icons or landmarks, thus digital innovation plays a significant role in
maintaining and promoting a city's identity.

12
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Table 1. The Integration between Conservation Technology and the Theory of City Image (Kevin
Lynch) in Semarang Old Town

Elements Example in Technology Relationship & Benefits
(Lynch) Semarang's Old Conservation
Town Applicative

Paths Merak Street, Letjen
Street Suprapto ,
pedestrian corridor

Edges Mberok River, the
boundary area of the

Map heritage trails , help navigation
tourists , support tour thematic
(heritage trail)

GIS Mapping & Digital
Heritage Database

Monitoring condition edge area ,

Smart Sensor Monitoring .
prevent damage environment ,

Old City RTBL & Drone Mapping support spatial planning
Districts Core zone of the Facilitating conservation area in a
reserve culture (316 BIM for Heritage & way comprehensive , efficient
buildings , 127 Green Retrofit energy and sustainability function
heritage) adaptive building
Nodes Srlguntlpg Park, the Augmented Reality (AR) Increase experience tour interactive ,
Zero Point of the Old . strengthening function knot as center
. & Virtual Tour . . - .
City orientation visitors
Landmarks Church Blenduk , 3D Laser Scanning, Provide precision dlglta! archives
o . ... For restoration , promotion global
Marba Building, Photogrammetry, Digital heritage tourism . sirenathenin
Bridge Mberok Documentation & ’ & &

Power Old Town visual appeal

Conservation technology not only preserves the physical structure of buildings but also
strengthens the imagery (city image) perceived by the public and tourists. The Old City, as a
living heritage site, will be more easily understood and accessed with the support of
digitalization, BIM, smart sensors, and AR/VR, which are directly linked to Kevin Lynch's
city image elements.

4 Conclusion

The application of applied conservation technology has been proven to strengthen the image
of Semarang Old Town based on Kevin Lynch's five elements of city image. GIS mapping
and digital documentation strengthen paths as educational media and heritage trails; smart
sensors and drone mapping maintain the quality of area boundaries (edges); BIM and green
retrofit support the revitalization of districts to maintain their status as living heritage; AR/VR
enrich public activity nodes (nodes) as interactive spaces; while 3D scanning and
photogrammetry maintain the authenticity of landmarks such as the Blenduk Church and the
Marba Building. Thus, technology not only functions for technical preservation, but also
strengthens the imageability and competitiveness of the Old Town as an international-class
heritage destination.
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