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Abstract. Indonesia has various types of traditional houses, one of which is the most unique architectural work that is
the Joglo Pencu (JP) house. It also has a meaning by reason of a symbol which defines as the development of culture and
identity. The role of community in the conservation of cultural heritage buildings is very important. However, due to the
pressure of urbanization, many heritage buildings transitioned into modern houses. The study area is the historic area of
Kudus city, which previously had a significant influence on Islamic architecture due to its residential model. This study
aims to provide a social mapping using GIS and primary survey involves community participation of living heritage. As a
result, IT becomes the bridge between conservation needs and management patterns of structured organizations that connects all stakeholders. By innovation of digital social mapping, it will be a bridge for the participation of living heritage
community with a more transparent and accountable conservation management. In this case, it is shown that Kudus has
experienced cultural shifting and transition in traditional houses. The architectural design of the houses that was initially in
JP has begun to disappear. The role of the community in social mapping is very decisive in providing data accuracy. Lacking in preservation and maintenance are the main factors, especially the minimum effort from local government. Therefore, active cooperation between cultural communities, communities, and the government is needed to be able to keep the
existence of JP intact as a historical heritage building.
Keywords: traditional wooden house, living heritage, conservation, digital mapping.

Introduction
Sustainability of cultural values in the era of urbanization
is one of the world’s critical issues. One of which is related
to the impact of urbanization on cultural conservation and
local wisdom (Lang et al., 2016). The issue spurred discussion on the development of world civilization, which was
assessed from the cultural and historical value of a nation
(Salamak & Fross, 2016). Urbanization that erodes local
cultural values needs to be an essential note (Lang et al.,
2016). As it is known that in 2050 the concentration of
more than 60% of the world’s population is in urban areas
(Organisation for Economic Co-operation and Development, 2014), which is why cultural change in the form of
physical space is very vulnerable to occur.
It is important to safeguard culture from the strong
influence of urbanization. The real problem arises, which
has been becoming a central issue in cultural architecture,
namely the preservation of buildings that have historical
and local values (Wikantari, 2001). This issue is strength-

ened to be an essential spotlight in the world such as the
management of historic buildings in Lithuania and Cyprus
(Seduikyte et al., 2018), traditional housing in Italy (Resuli
& Dervishi, 2015), cultural building in China (Shao et al.,
2019), and heritage settlement in Indonesia and South Korea (Suprapti et al., 2018). The case is also a problem in
Asia, especially for developing countries like Indonesia.
The change in architectural values from traditional to
modern is an evident fact, especially in one of the influential cultures in Indonesia, namely Java. Javanese civilization
is one of the older civilizations and plays an important role
in Indonesian culture. One of the advantages and uniqueness of Javanese culture is the architectural product that
has a unique characteristic, which is the Joglo building.
Joglo building had developed in Java with a many of variations, one of which is Joglo Pencu (JP) in Kudus city. It has
a knock-down wooden frame structure using wooden pegs
and has been proven as an earthquake resistant building.
The building philosophy is associated to the social strata.
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In general, Javanese Joglo house is intended to be used for
the aristocratic class and the type of JP is owned by the
merchant class in the northern coastal of Java Island.
Maintaining the sustainability of the JP has been encouraged to be essential. Since urbanization, the existence
of the JP has diminished and is feared to be extinct. This
type of house is a milestone in the history of early Islam
which also marks the Islamic teaching’s development
in Java. JP in Kudus were built from the 16th until the
20th century and according to the Indonesian law no 11
of 2010, they should be protected as the cultural heritage buildings, but in fact, the number of these buildings
has decreased significantly due to urbanization. It is also
due to the expensive construction and maintenance costs,
which has put many JP to be up for sale (Sardjono, 2011).
Preservation of JP as a work of local traditional architecture and cultural values of communities for future generations is a challenge for community and all stakeholders.
Therefore, an appropriate method is needed, which combines digital information with documentation. Inventory
through modern methods needs to be done in connection with the preservation of cultural heritage objects for
the benefit of conservation, promotion, and education
(Idham, 2018). For this reason, digital social mapping is
essential for conservation efforts. With these problems, it
is necessary to combine traditional communities with the
concept of digital archiving in the form of maps, it is also
crucial to build a scheme in conservation efforts by utilizing digital technology in the social mapping (Aliyah et al.,
2017; Hossain & Barata, 2019).
Some previous research on the concept of preserving
culture still uses conventional methods (Freitas, 2016).
In the rapid change of urbanization era, innovation patterns should be applied in maintaining local values, one
of which is the digital gocial mapping technique. It was
able to provide new insights in effort to integrate digital
mapping patterns with GIS-based information systems to
map cultural sites. It becomes an essential when technology must be able to respond to global challenges, especially in maintaining and protecting the traces of the rich
traditions of the past that have their significance for the
civilization of a nation. As (Freitas, 2016) said, one form
of preserving cultural values is to create useful data and
track records so that historical values are well mapped. In
line with this thought (Zoderer et al., 2016) tried to make
innovation by mapping cultural-based tourism areas.
Furthermore, (Oikonomopoulou et al., 2017) assess history in the form of archaeology archives. These forms of
research efforts have not yet utilized digital mapping models based on GIS. Several studies conducted by previous
researchers on the uniqueness of the historic Kudus Kulon
area have produced data about the JP from the floor plan,
the appearance, and pieces that explore physical characteristics (Wikantari & Narumi, 2001). These studies have not
provided a digital touch, especially in the process of digital
social mapping for an inventory of JP using GIS that can
develop spatial database, informing the location of buildings, historical settings, and current architectural conditions.

In contrast to previous studies, the focus of this research is to map the location of the JP with GIS as well as
provide information on the architectural character, building conditions, and social dynamics that occur in maintaining the cultural value of the JP. It is an initiative to help
the community in protecting cultural assets, especially
the JP. The world of data storage has changed; the digital
concept in Industry 4.0 has become a joint agreement in
community activities. Proximity to the digital world with
various internet of things (IoT) concepts is mandatory in
all fields (Kim et al., 2017). The idea is juxtaposed with
multiple needs, one of which is its use in supporting the
preservation of local values. These technological advances
have been widely used for local mapping values (Korpilo et al., 2018; Wirkus, 2015); however, applications in
efforts to preserve historic buildings with local cultural
values have not been widely implemented. Furthermore,
research on GIS has indeed been done to display the economic potential and diversity of problems spatially (Nakayaman et al., 2017). However, the use of GIS to protect
assets and culture has not been widely used.
This paper aims to provide a method of mapping that
utilizes digital technology, which involves the living heritage community participation in the data collection and
monitoring process. Besides that, this paper reviews the
input and insights on the use of mapping technology to
help preserve historic buildings as one of the innovations
that connects local culture and digital technology. Through
this media, the socialization and data collection of JP as
one of the historical buildings can be facilitated. Furthermore, the developed GIS technology can answer problems
and questions related to information location. It can help
the local government, especially in city conservation efforts and development decision making related to historical sites in urban areas. Furthermore, this paper discusses
the challenges of digital mapping and its application as a
decision-making system for urban conservation policies to
benefit urban communities and be able to provide accurate
information as an urban conservation innovation.

1. Study area and methods
1.1. Study area
The research location is the Kudus Kulon area (Figure 1),
known as the Kudus historic area (Wikantari, 2001). Formerly, this region was also known as Kudus Kulon (western part of Kudus), where Sunan Kudus carried out government duties and taught the teachings of Islam as the
member of Walisanga. This area is also known as the
distribution centre of the JP building. The four districts
are as follows: Kerjasan, Damaran, Kauman, and
Langgar Dalem. The Gelis River landscape separates
Kudus to be two distinct regional characters, namely
Kudus Kulon (western part of Kudus) which was originally developed by Sunan Kudus and the new developing area of Kudus Wetan (eastern part of Kudus).
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(a)

(c)

(b)
(d)
Figure 1. Kudus City as study area: (a) Indonesia map showing the location of Kudus City; (b) Magnification of
Kudus City indicating the study area; (c) 4 District of study area; (d) Joglo Pencu – wooden traditional house in
Kauman District (source: Data processing from GIS Map and private documentation)

1.2. Method
Current technological developments lead to accuracy in
obtaining data, especially data when conducting field surveys. One use of technological progress is the geotagging
method used to achieve the efficiency of JP Location. The
geotagging process, as a geographical marker, can utilize
the Global Positioning System (GPS) technology, which
guarantees the accuracy and firmness of the location of
OP. Geotagging itself is the process of adding metadata
with geographical identification to a content (Harvey,
2014). The geotagging process comes from the Global Position System (GPS), which is based on the latitude and
longitude coordinate model. Geotagging produces coordinates of the South Latitude (LS) and East Longitude
(BT) at the point that has been observed in the field. In
addition to providing coordinate points, geotagging can
also produce distance content and place names along with
textual and visual images (Harvey, 2014). As in Figure 3,
which shows the content obtained from the survey results
using geotagging. In addition to determining the coordinates of the district boundaries, physical evidence was also
observed to mark district boundaries, such as landscapes
in the form of rivers, hills, and forests, or artificial physical structures such as trenches, gates, roads, and bridges.
Documentation is also done as a visual picture of proof of
the existence of JP.

This geotagging method not only generates useful
data, but more than that, geotagging can provide a picture of the problems at the district boundaries that collected through photos of the resulting location. It is in line
with the opinion of (Brabyn & Mark, 2011), that location
photos on markers or “tagging” can provide information
from GIS to marker photos and vice versa, to give a clear
picture of the location of landscapes on the ground. The
finding of problems in the field becomes a continuation
material in the discussion forum, but beforehand it is confirmed in advance to the local community when issues are
found. The presence of local people much helped this field
survey. In addition to geotagging, the location survey is
also equipped with tracking. Tracking is done through a
handheld GPS application that is useful for recording trips
during a field survey. Monitoring can investigate the path
taken to the location of the boundary point, if the road to
the site is not detected in the digital map provided during the survey, then the recorded journey on this tracking
can later be used as additional data in the digital map as
presented in Figure 2 (de Vries, 2021; Sejati et al., 2020;
Swafiyudeen et al., 2021). Other data that can be utilized
in the form of road data are available during the survey,
but not yet available on a digital platform.
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Figure 2. Digital mapping process (source: Data processing from Google Satellite and
private documentation)

Figure 3. Diagram of roadmap study (source: Researcher’s analysis)

Participatory process
The social mapping process uses several approaches, such
as using the SW Maps application (Figure 4) and QGIS
for participatory mapping. Furthermore, to maximize data
validation, FGDs are carried out. The first process is to
provide training to the community, especially residents in
the JP area to map in a participatory way using SW Maps.
The first step is to make background settings with Google
Satellite to make it easier to get to know the study area.
Both project settings with the layer name JP the third, is
to add detailed information according to the social characteristics of the people in the study area.
At the initial stage of socialization, the community
was trained to understand SW maps as a survey tool,
then the community was given guidelines to be able to
use SW Maps correctly. From the survey results, it was
found that the location points of JP as well as information
related to the social conditions in the study area were obtained. The survey result points are converted into point
layers that can be processed in QGIS. As a result, a map of
the distribution of historic buildings such as JP becomes
a database that can be accounted for its truth and validity.
The database then becomes the basis for formulating policies related to the protection of historic buildings such as
JP. More details can be seen in Figure 5.

Figure 4. SW Maps as digital platform for participatory social
mapping (source: Data processing from Google Satellite and
private documentations)
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Figure 5. Participatory mapping process: (1) Provide direction and socialization to the community regarding the use of SW
Maps for mapping the Joglo Pencu’s house; (2) Setting SW Maps and how to use them for Data Collecting; (3) FGD for
Data validation; (4) Results of participatory mapping for social mapping (source: Data processing from Google Satellite and
private documentations)

1.3. Results and discussion
1.3.1. Urbanization and cultural shifting in Kudus
Regency
Population growth is one indication of the flow of urbanization in a region. In the last five years, the Kudus City
center experienced an increase in the population, wherein
2015 is populated by 96,981 people, to 99,581 people in
2019 (Figure 6a). When seen on average, the population
growth in Kudus increased by 0.8% per year. In distribution, through social mapping, it was found that the most
significant population density was Kota District (Kudus
City), where the flow of urbanization was especially enormous there. It is shown in Figure 4c where the spatial distribution of population density is seen in the city center.
The large urbanization flow in the city center also has
an impact on the population around the Kudus Kulon. It
has experienced a significant increase in population in
line with the magnitude of urbanization in Kudus City.

The expansion began in 2015, which initially amounted to
5.253 people, increased to 5.441 people in 2019 (Figure 6b).
It shows the population growth in the study area of 3% per
year. This increase is quite high compared to the average
growth rate in the center of the Kudus city of 0.8% per year.
The increase in population is an indication of the urge
for urbanization. As stated by (McGee, 1971; Tian et al.,
2017) that an increase in population can be a crucial indicator in the process of urbanization so that an increase in
population will have an impact on houses, built-up areas,
and demand for settlements. If seen by the growing trend,
the process of the JP architectural shift is influenced by
the emergence of modern dwellings to meet the increasing needs of the population. It shows that the change in
the type of JP architecture is influenced by the existence
of modern minimalist homes that are more affordable and
attractive to the population.
The population that lives and survives in the city’s
center, especially in Kudus historical areas, is decreasing

(a)

(b)

(c)

Figure 6. Population, urbanization and cultural shifting in Kudus Regency: (a) Population
growth in Kudus City; (b) Population growth in Kudus Kulon Area; (c) Population density in
Kudus Regency (source: Data processing from Badan Pusat Statistik, 2016)
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(Figure 6b). Based on the population data, there were
4.252 people in 2018, 4.297 people in 2019, but the population decreased so that it changed to 4.250 people in
2020. When described statistically, within 3 years the
population decreased by 2%. The decrease of population
is due to the increasing density of buildings and the low
desire to stay and preserve cultural heritage. Some people
move and leave their houses, which are cultural assets of
the Kudus city such as JP, which impacts the condition
of the house that are vulnerable to physical changes and
function changes to the building that are experienced by
the new house owners.

of forms in modern houses dominates more than the JP.
The second fact is that not all the JP still has their original
function and structure. The truth is that out of 51 houses,
42 of them are still using pencu roofs shape, while 9 of
them have changed. These findings show that the authenticity of JP began to decline in quality. From the mapping,
it can also be seen that the location of the JP is quite widespread amid the dense housing with a modern architecture
with various functions of the JP. Most of the functions of
JP are as dwellings. However, some religious services were
maintained in preserving the peculiarities of JP in the location of the cultural center of Kudus city (Figure 7).
Further facts from search results, not all building owners are identical to the residents of JP, and have changed
ownerships. The function of JP is no more as a residence
but as a place of business such as a rental house, warehouse, boarding school, or a museum. Meanwhile, out of
51-unit houses found at the study site, it is known that
the descendant’s occupants are 56%. This shows that the

1.3.2. Spatial distribution of Joglo Pencu
This research succeeded in uncovering several facts related
to JP. The facts are presented in the form of digital maps
and show the spatial configuration and distribution of JP.
The first fact is the distribution of JP which was found in
only 51 houses out of 374 houses. It means that the number

(a)

(b)

(c)

(d)

(e)

(f)

(g)

Figure 7. Contain 4 different types: (a) Spatial distribution of Joglo Pencu (JP); (b), (c) Joglo Pencu type; (d) Joglo Maliki;
(e), (f) Joglo Limas; (g) Joglo (source: Data processing from GIS Map and private documentation)
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Kudus historic area has shown potential as a living heritage, where people and artifacts have been living together
for generations. According to informants, the founder of
the building has a successful entrepreneur’s background.
It can make sense due to the expensive price for a unit JP
completed with a traditional spatial-architectural forms,
and whole carved wooden partition of gebyog, is around
520,000 USD price. Caring for wooden buildings with intricate carvings that are hundreds of years old is not easy,
aside from requiring specific techniques, it also requires a
large amount of money.
Over time, their business underwent a period of receding precisely at the beginning of the 20th to 1970. Meanwhile, the percentage of buildings in good condition is
39%. It illustrates that the occurrence of difficulties in
building maintenance are mainly related to funding. Because of the costly maintenance of JP, only a few building
owners are able to maintain it. As stated by one of the local respondents from Kauman village is as follows:
“To care for this JP, we need a lot of funds, and it
is very hard to do with our economic condition.
Once we received financial assistance, the amount
was not enough for maintenance costs.”
Care funding assistance are given from the government, but not all houses are able to get it. Research in this
area shows that 78% of the building’s function is still used
as a residence. Some informants who still care for the JP
explained that they actually love and like JP, but are often
bumped into expensive maintenance costs. Meanwhile,
Mr. Najib, the head of local foundation YM3SK told his
reasons to take over the JP ownership JP in Kauman.
“Finally, the heir owner family agreed to hand it
over to the foundation for the higher prize. The
original JP type building, high quality only one
left. It is all I can do due to continue carying for
and preserve the cultural heritage of our parents.”
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1.4. The result of mapping
1.4.1. Typology of Joglo Pencu based on spatial layout
In general the JP’s spatial layout includes (1) the core of
main building called dalem, which is used for sleeping and
private activities. The main building consist of jogosatru
(guest room), senthong (bed room), gedhongan (praying
room) jogan (space in the front of gedhogan); pawon is a
building on the right side or left side of dalem or even both
sides which functioned as kitchen; (2) Latar (courtyard),
which is used for outdoor socialization with neighbours.
Sometimes the ground is covered with kerakal (gravel) a
local material which is easily can be found in the Gelis
River. In row type houses which are close to the courtyard,
the houses are connected one another to form a corridor/
passageways for neighbouring passer-by’s; (3) complementary buildings are used to accommodate service and
economic activities. It consists of pekiwan (wells and bathrooms), and sisir which has a function for multipurpose
room, or storage.
The result of mapping can be seen in Figure 8 which
were shown that 36% of the building layouts have one
kitchen, 18% for buildings with two kitchens, 18% buildings without kitchen and other categories were 14% each.
This research shows that the majority of 72% of the buildings are in the original plan, where the floor plan is an important asset in the preservation of cultural heritage buildings. In accordance to Sardjono (2011) point of view that
the main building of JP, despite their authenticity, shows a
tendency to change due to them being traded. The orientation of the JP building still faces the south of cosmology
direction, which is considered to be sacred (Suprapti et al.,
2020), but does not apply to new buildings. From the spatial layout can be seen the changing level of this heritage
building, which is related to its vulnerability. This mapping shows that IT facilitates community participation in
preserving local cultural values, especially JP buildings.

Figure 8. Mapping of Joglo Pencu (JP) based on spatial layout (source: Suprapti et al., 2020)
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1.4.2. Typology of Joglo Pencu based on usability

1.4.3. Typology of Joglo Pencu based on ownership

The mapping result as seen in Figure 9 shows that the majority or 78% of JP are used for their authentic function as
residence, 10% are used for stalls, shops, and storages, and
8% are also used as a museum (Suprapti et al., 2020). The
finding is inline to Paulios stated that indicates the strong
potential of living heritage settlements, where building
owners throughout history have used, cared for, and preserved JP privately and sustainably (Poulios, 2014). There
is also an indication of the adaptive reuse of the JP building to meet the needs as an effort maintaining its continuity. The use of IT for JP mapping promotes a strong
community participation role in conservation through a
living heritage approach.

JP’s house traditionally is the highest achievement of a
dwelling house. Suprapti et al. (2020) categorizes building
ownership with regard to the openness of a lifestyle that
is implemented in the form of a house. These include (1)
Single-JP (Rumah Tunggal) and In Row-JP (Rumah Deret)
which reflects their openness and the Enclosed-JP (Rumah
Kilungan) which reflects high privacy. Figure 10 below is
the mapping result shows that the Single-JP is 54% and
are mostly used for residential houses, a small part for
warehousing and Islamic boarding schools; the Row-JP is
32% and are mostly used for residential houses; and the
Enclosed-JP is 14% which are fenced by a high brick wall
around the building and have better quality gebyog, are

Figure 9. Distribution of Joglo Pencu (JP) based on usability (source: Suprapti et al., 2020)

Figure 10. Distribution of Joglo Pencu (JP) based on spatial layout. Left side: (a) Single-JP (Rumah Tunggal); (b) in Row-JP
(Rumah Deret); (c) Enclosed-JP (Rumah Kilungan) (source: Suprapti et al., 2020)
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mostly used for business houses, residences and museums. This mapping means the social implications where
the Single-JP category and the Row-JP have a high level
of social openness and solidarity compared to the more
Enclosed-JP. Compared to the Single-JP and the Row-JP,
the Enclosed-JP has a high quality gebyog along with potential cultural values, but in other side related to its vulnerability. The results of this mapping as seen in Figure 10
that the quality of the Enclosed-JP’s houses is decreasing
in number and is facing the threat of extinction due to being traded. The efforts of building owners in maintaining
and preserving JP are mostly done privately.
JP tradition as “inheritance” allows this house to be
distributed to several descendants. Based on this tradition, JP can be divided into parts such as the dalem (main
building), pawon (kitchen building), and sisir (working
place building), so each heirs will get each parts. It will
threat the existence of JP due to the persuasion of billions
rupiah from antique object lovers (Hamidi et al., 2015). As
the owner of the building, they are also direct descendants
of the building’s founders, which is possible to the fourth
to the seventh generation earlier. Over time, the tangible
and intangible aspects have been integrated and have a reciprocal relationship between the two; this is the character
of living heritage (Poulios, 2014). Living heritage is a challenge for the development of heritage sustainability, which
is a community-based approach (de Caro & Wijesuriya,
2012; Poulios, 2014). Besides, this situation allows the
preservation of the sense of place that will maintain sustainability between tangible and intangible aspects (Tan
et al., 2018). The intensity of social relations between communities is quite high, because the majority of residents
have a good kinship relationship in a social and religious
group. They arrange routine activities in social-religious
meetings once per week at resident’s house in a rotational
system. But, preservation efforts are constrained by economics and heir problems.

its rapid growth (Ihsan, 2017). The history records the development of Kudus City very closely to trading activities
(Sumintarsih et al., 2016). Two of the founding figures of
Kudus were Sunan Kudus and The Ling Sing (came along
with Cheng Ho’s expedition in 15th century) to organize
the foundations of the Kudus City with social religious (Islamic) policy and economic activities of entrepreneurs. The
two figures became Row Model for the Kudus community
(Said, 2013). The Kudus economy began to rise with the
opening of the nation’s foreign trade through Gelis River. Along with the time passage, they also developed the
typical trade commodity of Kudus, such as the traditional snack of Jenang (traditional sticky rice snack), Kretek
(cigarettes), as well as embroideries and confection. In the
period of 1970–2000 there was a decline in Kudus trading
due to economic policies that lacked the support of people’s
trades. During the heyday of the Kudus economy, many JP
buildings were established, supported by carpentry techniques inherited by The Ling Sing and Sunan Kudus, the
material supply of the best quality of teak wood from the
forest of Blora Regency, as well as support by the financial
capability of the Gusjigang community. The acculturation of
Islamic culture, Buddhism, Hinduism, Javanese, Chinese,
and European that are visible from the spatial layout of the
JP house and ornament showed harmonization and tolerance. The success of the JP house overwhelms the trend of
home living among the Gusjigang community at the time,
and has bridged the architectural tastes with economic success and social tolerance. JP sustainability supported by the
community of Gusjigang with a cultural reserve cannot be
separated from each other. This is a form of living heritage
(Ndoro & Wijesuriya, 2015), which naturally performs activities designing, building, caring and nurturing, as well as
living together the JP. For hundreds of years, various problems related to the care and maintenance of JP are solved in
a natural way, such as the treatment of teak materials with
traditional formula consisting of bath water tobacco, replacing wood material with a new wood or with bricks, or
changing precarious roof with zinc. The case of Gusjigang
and JP in Kudus Kulon shows a form of natural living heritage that independently make efforts to preserve and care.

1.5. The native living heritage of Gusjigang
community and Joglo Pencu development
Gusjigang is a philosophy of the Kudus Kulon people, derived from the acronym of the word “gus” which means
good, “ji” which means competent in Quran, and “gang”
which means patience in trading as well as entrepreneur.
The Gusjigang philosophy is the educational character
from Sunan Kudus which was practiced by the Kudus
Kulon people in their everyday life (Said, 2013). From the
Ismaya’s study in 2013, this character has been understood
by people for generations of 1980 and earlier (Ismaya,
2013). This character is the liquid of social capital and has
the local wisdom values related to moral responsibility of
religious aspects, interest in continuing learning of social
aspects, and hardworking as well as independent in economics (Maharromiyati & Suyahmo, 2016). Gusjigang is
a tradition of devout Muslims as well as the tradition of
trade and industry economics, and is a phenomenon that
has been supporting the economy of Kudus community for

1.6. Social participatory in JP preservation
From the results of the social mapping, several forms of
community organization participation in the management
of NOG have been found. The first fact is the involvement
of YM3SK, one of those who care about tangible and intangible assets for JP. This NGO was established in the
1980s by the administrators of the Kudus Mosque-Tomb
of Sunan Kudus, currently led by Mr. Nadjib Hassan. The
Foundation has the responsibility to maintain the care,
Tombs and the Tower of Menara, which was founded by
Sunan Kudus in 956 H or 1549, as well as cultural and
religious traditions that existed for pilgrims, as well as the
surrounding community.
At present day, the foundation has two representative
units of JP. One unit is located in Jl. Sunan Kudus, received
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from a YM3SK administrator. This building was put back
down and underwent maintenance by replacing some damaged wood materials and cost around 7,143 USD. The most
recent building, owned in 2017, is from the complete JP category from architectural spatial planning and quality of JP in
original conditions purchased from heirs for 585, 800 USD.
Both buildings will be functioned as museums. Furthermore, related to building maintenance, Mr. Najib also said:
“Maintenance of the OP in normal conditions is
carried out routinely once a year. It took especially,
for wooden walls OP are carried out using herbs
that can clean and be able to ward off termite attacks, consisting of natural materials such as clove
flowers, tobacco leaves, and castor fruit. However,
due to expensive maintenance costs, not all building has a routine maintenance.”
The role of NGOs in protecting and preserving the
JP is outstanding in potential (Figure 11). It is because
of the place attachment factors caused by place identity,
place dependence, and place bonding factors (Goussous
& Al-Hammadi, 2018). However, there are still weaknesses where the efforts made have not been integrated with
the community and other stakeholders. In addition, the
role of academics and researchers on JP also continues
to develop. Academics and universities have a significant
interest in the JP in the Kudus Kulon area. They work in
research and community service in buildings, as well as
historic areas, both in the historic district of cultural preservation. Researchers from within and outside the country have conducted research, and the results are published
through publication media, social media, and other digital
information media. According to YM3SK, several universities are involved from within the country and also foreign investigators are interested in developing science in
the region. This is in line with the vision and mission of
the UNESCO World Heritage. For this reason, the more
stakeholders involved in each stage of preservation, the
better for conservation efforts (Absalyamov, 2015).
Furthermore, the presence of private sectors also colors
the spirit of guarding JP. Some private companies through
CSR programs, established the Oasis Garden introduced

JP as one of their collections, the Jenang (traditional food)
Museum, also introduced the JP house as main building.
The participation of these companies is still focused on the
objectives of establishing activities that promote JP to the
public. The use of social media in order to expand its business objects helps introduce and promote JP. Private sectors
play an essential role in the era of digital platforms, especially in spreading public and private issues (Galani et al.,
2019). Aside from that, the participation of private and public actors is needed actively through the entire preservation
process (Absalyamov, 2015; Achig-Balarezo et al., 2017).
Looking deeper, the efforts made by the government
also support the preservation of JP. Through the Office
of Tourism, among others, is the establishment of this JP
building as an object of cultural heritage in 2009. For this
reason, a UN reduction of 50% is granted. A maintenance
assistance fund has also been launched to the owners of
JP, although the amount is insufficient. Nevertheless, the
sale of JP continues to this day, without the Government
being able to control it. In 1998, the total number of completed JP was 64 units, but there were only 56 units in
2009 (Sohirin, 2019). At this time, only one unit remains
in the complete and original category. The building was
just taken over by YM3SK in 2017.
The importance of community participation in the
conservation of heritage buildings was conveyed by (Firmansyah & Fadlilah, 2016). The role of community participation is also suspected of having an essential contribution to sustainable cultural heritage management and
urban development (Husnéin, 2017; Ferretti & Gandino,
2018; Li et al., 2020). Community participation is needed
at all stages of the process. Starting from the identification stage, through programming to the execution stage
requiring the role of intensive community participation
(Oevermann et al., 2016). Some weaknesses of the management of JP in the Kudus Kulon historic area are related to the limitations of human resources and personnel, budget limitations, and the absence of an integrated
management system between various stakeholders in an
organization. However, the management of cultural heritage is an economic potential (Amit-Cohen & Sofer, 2016)
that can be developed to improve the welfare of citizens.

Figure 11. Focus group discussion with local NGO in JP location (source: Private documentation)
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1.7. The preservation of Joglo Pencu living heritage
is threatened by cost
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In line with the global issue of cultural heritage preservation, the efforts and initiatives delivered in the Social Mapping study of OP are one of the concrete steps of innovation. It is in line with the thoughts of Oikonomopoulou

et al. (2017) that an innovative approach needs to be taken
to support the preservation of ideas and ideas of historical
objects. However, the study findings are slightly different
from the results of Oikonomopoulou et al. (2017). In this
case, IT becomes one of the bridges between preservation
needs and management patterns and structured organizations that connect the government, cultural organizations,
and society. They work as the objects and subjects of preservation of cultural buildings, while previous findings prioritize preservation efforts in strategic support planning
for sustainable development in Greece. In line with this,
the use of IT for the preservation of JP has shown progress
in protection and promotion that brings newness to the
social structure of the community, especially in Kudus Regency and traditional Javanese communities that are thick
with culture in the form of historic buildings.
Furthermore, Kudus City with high population density (Badan Pusat Statistik, 2016) continues to increase
0.8% each year, which has an impact on cultural acculturation so that it is vulnerable to cultural changes, especially in the style and architecture of buildings. This
cross-culture has resulted in a very rapid change and
dynamics so that a good and useful preservation pattern
must be applied. It is in line with the thought of Ward
and Ravlin (2017), where cross-culture is very influential on culture. In this case, the building of JP, which
is shifted to a modern form so that the structure of JP
has initially been a characteristic of vernacular architecture from Kudus, has now transformed into rare items
that must be guarded. Meanwhile, housing demolition
continues to occur as a result of urban growth that demands changes in the function of buildings, especially
in the main lines in Kudus, which have changed from
residential to commercial services. By the experience of
Han et al. (Cheng & Han, 2016) where conflicts in the
regional culture have the power to drive change, so there
is a need for efforts such as preservation through the latest technology as successfully carried out in this study.
From the mapping and compilation of the database
produced in the preservation innovation of JP, the Gusjigang community, NGO, and the government was able to
identify the needs for building protection in the form of
property rights, remedial measures, and maintenance at
a particular scale and period quickly. It is following several facts that were successfully shown from the results of

(a)

(b)

However, the decline of Kudus trading in the late 20th
century has a significant impact on JP. It is estimated that
since 1950 there is no longer a new JP building that is
established in Kudus Kulon, and the community of Gusjigang encountered the difficulties of treatment high cost of
JP. During this time, the population in the research area
in the service sector domination amounted to 45.5%, and
businessmen as well as merchant sectors amounted to 27,
8% (Badan Pusat Statistik, 2016). The Data still shows the
dominance of people’s livelihoods in the entrepreneur’s
sector and trading, but the condition of economic ability
has been very different. The second is the cultural system
of JP building inheritance influenced by Java and Islam
traditions, allowing JP to be divided into a number of
homeowners’ heirs. Parts of such buildings (dalem, pawon, sisir) are handed over to each heir, respectively. So
that one building can be owned by several people. As a
result of this condition, the building integrity is threatened
by ownership change due to sales. From interviews with
informants, it was known that the most vulnerable parts
of the building disappearing in a row are sisir, pawon,
and dalem. This mapping shows the completeness of the
building covers 14% of the main building (dalem) without pawon, 50% of buildings with pawon, as well as 18%
of the main building (dalem) with pawon and sisir. From
the mapping, it can be concluded that 82% of JP building
found still intact, consists of dalem which is equipped with
one or two pawon and/or sisir. Along with the changing
conditions of the Kudus Kulon economy, these two things
make a constraint for the preservation of JP. Almost all
owners (98%) convey financial difficulties to care for JP,
it’s the result of reduction in the amount, completeness
of the building parts, and degradation of the JP quality in
which 20% of the buildings in poorly maintained include
damage between 50% to 75% (Figure 12).

1.8. Integration of GIS and heritage preservation in
urban scale

Figure 12. Condition of JP: (a) The condition of JP that very well maintained; (b) The condition of JP that poorly maintained, the
teakwood wall condition is faded and porous, also the roof has been partially damaged and hollow (source: Private documentation)
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this study. First, the JP building still stands even though
the number is now limited. It is in accordance with the
aspect of visibility where culture will undoubtedly show
its identity though urbanization and cross-cultural urges
are extensive (Ward & Ravlin, 2017; Idham, 2018; Plevoets & Sowińska-Heim, 2018; Kamalipour & Dovey, 2019;
Kiruthiga & Thirumaran, 2019; Suprapti et al., 2019).
However, its existence needs attention so that its sustainability as one of the characteristics of the region can be
maintained.
The second fact is public participation that can help
maintain and monitor buildings through IT technology.
Ease of accessing information in the form of architecture
and spatial data and good location information can support the efforts of various generations to move, supporting
the wholeness of JP. It is in line with Bugs et al. (2010),
which prioritizes IT technology on the basis of GIS to
make improvements from an urban action plan based on
community participation. It is quite useful because the
mapping of JP also utilizes GIS technology, which can be
combined with spatial planning and development plans
to get a clear picture of the potential and problems of the
management of JP. Other evidence is the amount of active
participation from the government and the community
in the FGD. Regarding the preservation system of JP, it
can be seen from the enthusiasm of participants and the
formulation of ideas that developed in the discussion. It
shows that community initiatives are a new force in maintaining a heritage site. The vernacular transformation that
continues to occur will have an impact and influence in a
living heritage community so that the efforts and innovations of the community are very beneficial for preservation in the long run. This fact is slightly different from
the findings from Plevoets and Sowińska-Heim (2018),
where the adaptive reuse concept is carried out to bridge
the influence of the vernacular transformation. Still, in
this study of JP, the perspective of change is narrowed so
that the JP must show the vernacular style and authenticity of its architecture in an effort to confirm the identity
of the region.
The third fact, the concept of GIS, which is carried
out in the study of JP is more focused on monitoring and
evaluating the existence of the JP and mapping the presence of the JP in one of the regional identities. In contrast,
some previous studies prioritize aspects of Archaeology
and spatial history that presents the transformation and
spatial-temporal process of a historic site (De Caro &
Wijesuriya, 2012; Hamidi et al., 2015; Tan et al., 2018).
But, this study offers a different perspective to bridging
knowledge between generations in recognizing JP, the philosophy of buildings, and other efforts in preservation. In
compiling the JP database, several elements inform maintenance and funding efforts. This shows the monitoring
function of the JP GIS that was built. Besides, the owner’s
data and changes are an effort to evaluate ownership, making it easier for policymakers to follow up on the preservation of JP.

The fourth fact is the results of the investigation of JP
shows that the influence of the development of Islam in
the Kudus City is still thick and still maintained. This position is in line with the study of Shao et al. (2019), and
Suprapti et al. (2018), where investigation and modification are needed. Similar to Hossain and Barata (2019),
who successfully demonstrated interpretative mapping in
Bangladesh where cultural heritage mapping succeeded in
showing the existence of a historic settlement. However,
the context of JP investigation is the existence of buildings.
Other facts show that the running of cultural mapping
as a tool in seeing the dynamics and sustainability of history is quite successful (Aliyah et al., 2017; Freitas, 2016;
Hamidi et al., 2015; Zoderer et al., 2016; Suprapti et al.,
2020). As stated by (Freitas, 2016), that cultural mapping
is a useful tool to see a continuum from a past course.
This study of JP also adopted a top-down effort (government policy). It conveyed ideas of change in the form of
bottom-up (preservation ideas and ideas from the community and community). Efforts to unite preservation actions both top-down and bottom-up have been realized
and bridged by social mapping with GIS. The community
can provide input and advice related to the protection of
JP and also get complete information on the existence of
JP as the regional identity. The combined action of the two
sides of this policy is predicted to be useful, considering
that this is an initiative that has emerged from both parties
in the hope that the meeting can take place in virtual spaces (GIS) in discussing the existence of the JP. This function
is in line with expectations from the study of Seduikyte
et al. (2018), where the most important of the efforts of
preservation and protection of history, especially historic
buildings is the process of knowledge transfer that must
be the primary goal. Thus, whatever the medium, knowledge transfer takes precedence over mere beautification
and dependence on technology alone.
This idea is in line with the study of van der Hoeven
(2019) where social media contributions combined with
historical sites and IT advancements can make a region
or building remain in the watch of the wider community.
It is a new force where crowdsource and IT are able to
provide fresh air to maintain the integrity of culture. However, structured and planned actions will work better if the
three concepts succeed in running well from IT and mapping with GIS, top-down and bottom-up approaches, and
crowdsource from social media can coincide in a spirit to
give birth to policies in support of JP.
Finally, the sense of place of a historical building cannot be lost when an area becomes attractive in social
media or the area’s value. This sense of place must be
maintained to show that the monitoring and evaluation
function is still running (Savić, 2017). If the sense of place
is lost, so the values contained in the JP are also disappeared. For this reason, community engagement is needed
to unite the preservation efforts, both integration, and action, in the field so that through this study, concrete steps
can be arranged and implemented according to the right
direction and purpose.
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Conclusions
This study succeeded in making a breakthrough in social
mapping with digital technology to promote the aim of
introducing and inviting the community to preserve JP
in Kudus City, mainly in the cultural areas of the Kudus
City. This social mapping succeeded in uncovering various
facts, including the character of architecture, the value of
socio culture, and the character of the living heritage community that shifted so that it influenced the preservation
efforts of JP, especially in terms of ownership and care.
The research shows that there is an inseparable relationship between the Gusjigang community and the JP
sustainability. This study also managed to bridge the preservation problem of the Gusjigang community that has
been done naturally with other stakeholders especially
with the local government. With a technological innovation approach is expected preservation of cultural heritage
in the living heritage area can have a wider perspective,
not just to preserve the historical monuments but also
communities that live together in it.
With the success of this study, the function of GIS as
a decision support system is proven by its ability to describe and inform in detail about the JP condition, so that
it can bridge the interests of preservation with government policy and establish various networks between the
government, NGOs, and related stakeholders. Social mapping as the bridging of the government top down policy
and bottom-up preservation rules from the living heritage
community is a digital knowledge transfer. Further studies
in broader scope are needed to elevate the conservation of
JP. It is essential to develop the theoretical framework for
enriching the theory of urban heritage and architecture for
JP preservation. Finally, this study has shown that mediating various aspects of conservation can be bridged with
increasingly evolving technology.
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Glossary
1. Dalem: The main building of Joglo Pencu is a place
to facilitate a daily life of family-like sleeping, eating,
dining, etc.
2. Gadri: Dining room
3. Gandhok: Complementary building located near
side the main building (dalem)
4. Gebyog: Ornamental carved wooden wall
5. Gedhongan: The central bedroom
6. Gusjigang: The name of Kudus Kulon community,
which has meant
7. Jogan: Hall in the front of Senthong (bedroom)
8. Joglo Pencu: The traditional roof shape of higher
and slightly tapered upwards
9. Jogosatru: Guestroom
10. Latar: Open yard
11. Limasan: Pyramid roof covers Pawon maligi building
12. Pawon: Building for Kitchen
13. Pekiwan: Well, toilet
14. Pesantren: Islamic traditional boarding school
15. Senthong: Bedroom
16. Sisir: Workplace

