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Abstract: Under the fast development of city economy and environment, building heritage helps to
preserve the cultural identity and history of a place and its people, providing a sense of connection
to the past. Historic area renovation is a multifaceted endeavor, combining aspects of culture,
architecture, economics, and community engagement. After the outbreak of the COVID-19 epidemic
in 2020, three new challenges have been faced by historic area regeneration. First, if the renovation has
not been implemented yet, how should building attribute types be classified at the very beginning?
Second, if the renovation has stopped due to the epidemic, how should the process be restarted and
how should accurate suggestions be given based on previous implementation? Third, when the
historic area contains a variety of different styles of buildings, how should the stage of conservation
renovation be judged and how should overall guidelines on area conservation be given? A dynamic
methodological approach based on the management of three-dimensional information has been
proposed by our research team to help monitor changes in building attributes during implementation.
A case study was analyzed using the proposed model but paying attention to new aspects of model
application. By comparing the buildings represented in three historic areas of Taizhou Old City,
buildings before renovation often face problems more on a material level. During the process
of renovation, it is necessary to pay more attention to the spiritual level of building problems.
Renovation guided by a different subject would lead to different problems in the update process.
It is also important to categorize guides based on the proportion of different building types and the
prominent conflicts in the area.

Keywords: building categorization strategy guidance; historic area; renovation process; dynamic
evaluation

1. Introduction

Historic area renovation is an eternal topic in urban development. It helps to activate
new urban vitality while inheriting the city’s history and culture. The historic area, as
a section containing a city’s historically important historical buildings, undertakes the
majority of protection by, and dissemination of the history among, generations of the
urban population [1]. Most of China’s historic areas are located in the center part of urban
development. They are characterized by a high density of buildings, rich in historical,
cultural, scientific, and aesthetic values, which have accompanied the development of the
city throughout its history [2]. In 2020, the COVID-19 pandemic posed a huge challenge to
cities around the world in all aspects, including economic, social, and healthcare services [3].
Affected by the epidemic, the development of the city has begun to shift from externally
oriented to internally oriented, roughly oriented to precisely oriented, and static blueprints
to dynamic adjustments. As a result, the regeneration of historic areas in China’s cities
is currently slowing down and there are three urgent issues that need to be addressed.
Firstly, because of the reduction in government spending, there is a need for more precise
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and targeted planning for the regeneration of buildings in historic areas. More precise
guidance on specific buildings could avoid the unnecessary cost of large-scale renovation
and accomplish the improvement of neighborhoods” appearance with less effort. Secondly,
as the regeneration of many historic areas has not yet been implemented or is on hold due
to the pandemic, it is of great value to define accurate strategies for the conservation of
buildings at the outset or restart of the renovation process. The moratorium on renewal
activities gives more time for historical and cultural excavations, ensuring the renovation is
actioned more effectively and rationally under scientific research. Thirdly, endless urban
expansion is not desirable for the sustainable development of most cities [4], so urban
regeneration has become crucial [5].

How to propose a conservation strategy and orientation for the district as a whole
when renewing buildings in historic areas is particularly important. Moreover, the renova-
tion should not be static but should be iteratively validated and adjusted during the process
to ensure the sustainability of the renovation. According to article 12 of Urban Planning
Organization Approaches in China (2006), the current renovation planning process follows
four steps, which are status investigation, problems proposing, goals formulating, and
planning completed [6]. This paradigm starts with a status investigation and ends with a
renovation planning proposal. It presents an obvious static and linear dominant concept.
It is difficult to extend to the development stage after the implementation of planning. As a
one-time organization behavior, conservation planning makes it hard to cope with the
long-term sustainable renovation of the region. The characteristic of the historic areas and
buildings in the city plays a decisive role in the conservation and regeneration design of
the old city. Therefore, in addition to the discussion on the classification of the properties of
the buildings in the area, it is also important to classify the types of areas and to propose a
strategy for their overall guidance.

2. Literature Review
2.1. Historic Area Renovation

Historic area renovation, often referred to as heritage conservation or preservation, is
a multifaceted topic that encompasses the restoration, rehabilitation, and adaptive reuse
of historical buildings and districts. Francesco emphasized the significance of heritage
conservation in an increasingly urbanized world, arguing that preserving historic areas
contributes to the social, economic, and environmental sustainability of cities [7]. Principles
for the conservation of heritage sites in China propose that the purpose of preservation is
to preserve and perpetuate the site’s historical information and its full value authentically
and comprehensively. Cultural relics should be used reasonably. Utilization must adhere to
social benefits as a criterion and should not damage the value of cultural relics and historic
sites for current needs [8].

Historic areas usually contain several historical or heritage buildings that have certain
regional characteristics. Historical buildings are media connecting the past with the future.
They present the historical and cultural symbols of the city and country [9]. Furthermore,
historical buildings are material carriers of human behavior and ideological values on the
timeline [10]. They are recognized as integral components of contemporary society [11].
Heritage Buildings inherited from the past are a crucial component in our modern society.
They are historically, aesthetically, and architecturally significant, including buildings,
structures, artifacts, and areas [12]. Hewison proposed that urban context can bridge the
present and the past as a visible instance of history [13]. Urban furniture as an adjustment
method for microscopic environmental components could help shape the identity of the
city [14]. From a macro perspective, building style is another means to maintain regional
history and culture during the renovation process.

Historic areas are often repositories of a community’s cultural heritage. They offer
a glimpse into the past, showcasing the architectural, social, and economic history of
a particular time and place. By renovating and preserving these areas, we can ensure
that future generations have the opportunity to connect with their roots and learn from
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the past. The purpose of heritage conservation is now more than ever focused on the
continuity of socioeconomic functionality [15], recognizing change as an inherent element of
continuity [16]. Arguing for a living heritage approach, Poulios stresses that the continuity
of local community culture and heritage sites should be the main purpose of inheritance
conservation [17,18]. This can be achieved by ensuring the following points: functional
continuity of a site, continuity of the process of maintenance of the space, and continuity of
the physical presence of a site’s community [19]. Additionally, the ways heritage values are
perceived and identified are impacted by different stakeholders, decision-making processes,
transformational forces, and the economy [20].

It is necessary to preserve historic areas and buildings because they are beginning to
be judged as having external values or a significance that exceeds their own functionality as
produced by society. The terms “historic buildings” and “areas preservation”, or more gen-
erally, “heritage conservation”, refer to the legal measures, practical conservation methods,
and philosophies that underpin these goals and facilitate their implementation [21].

Historic area renovation typically involves several important steps to ensure that the
historic character of the area is preserved while adequately updating it, including identifica-
tion and evaluation, assessment of current condition, planning, creating a design proposal,
conservation and rehabilitation work, project implementation, review, and maintenance.
It is a delicate balancing act that aims to modernize without erasing history.

2.2. Traditional Historic Area Renovation in China

In China, a heritage site or historic area is accepted as “the immovable physical
remains that were created during the history of humankind and that have significance”;
these include archaeological sites and ruins, tombs, traditional architecture, cave temples,
and historic villages and towns [22]. The process of traditional historic area renovation is an
important aspect of cultural preservation and often follows these general steps: preparation
and investigation, conservation planning, intervention proposal, renovation works, review,
and maintenance.

The historical and cultural heritage conservation or renovation system in China has
gone through three important historical stages [23]. The first stage is the formation of a
single system centered on the protection of cultural relics [24,25]. The second stage, the
developing stage, is to add the protection of historical and cultural cities as an important
component of the two-level protection system [26]. The third stage is to shift the focus to
the multi-level protection system of historical and cultural reserves, which is the mature
stage [27]. At present, it has formed a three-level conservation framework from historic
buildings to historic areas and to historical and cultural cities [28].

In this framework of the system, the conservation of historic areas is in the middle
level and plays an important bridging role. On the one hand, the area is composed of
historical and other buildings, and every single building in the area needs to be deeply
investigated and carefully treated. On the other hand, several historic areas constitute
the overall historical characteristics of the historical and cultural city, and categorization
guidance of the areas plays an important leading role in the protection of the whole city.
The architectural analysis of material relics is the foundation of the current conservation
plan. According to the requirements of the “Guidelines for the Preparation of the Protection
planning of Historical and Cultural District in Jiangsu Province (2008) [29]”, there are five
graphics that need to be drawn by law, separately named building structure, building
quality, building age, building layers, and building types. On the superimposed and
comprehensive basis of these five graphics, the specific methods and measures of physical
relics in historical and cultural districts could be determined. Professor Zhu Guangya
proposed the “Five graphics and one table” (added the table of existing historical and
cultural relics) as the basic platform for historic area conservation planning in the report
“The conservation plan for historical area is the basic work to effectively protect urban
architectural heritage [30]” This established the evaluation method of building value in the
historical and cultural district of Jiangsu Province. Firstly, the weight of the five indicators
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is determined through expert scoring, and then, the comprehensive value of each building
is obtained after weighted calculations. Based on this, the scope of the conservation area
and the control area outside the historical district are determined.

The advantage of this evaluation method is that it can directly divide the scope of
the core protection area according to the scores. However, the defects are also obvious.
Although the evaluation standard distinguishes different building attribute elements, the
five elements are simply weighted and overlay calculations during comprehensive evalua-
tion. Its scores make it difficult to illustrate the characteristics of the building in a certain
aspect and cannot distinguish the type of conservation of the building. Moreover, because
the elements of building status are only evaluated at the beginning stage of conservation
planning, further evaluation and feedback will no longer be made. Corresponding pictures
will not be evaluated or rated during the renovation process. Not to mention, observing the
changing trends of building properties during the dynamic process will not be undertaken.
It can be seen that the guiding ideology of the current renovation process emphasized
static and blueprint guiding goals. It is rough and difficult to deal with a large number of
historical and other buildings with fine guidance in the practice. At the same time, there
are problems such as short research time, insufficient research, and difficulty in reaching
the goal during the process [31,32].

In the current evaluation process, there are several terms that need to be explained
which could be helpful in this research:

The evaluation standards of the five graphics of buildings in the traditional conser-
vation plan adopted a five-point scoring method. It could be seen in the Xijindu Ancient
District Conservation Plan as an example in Table 1.

Table 1. Five graphs of building from “Xijindu Ancient District Conservation Plan (1998)”.

Building Structure Building Quality 11 11 11
Graph Graph Building Age Graph  Building Layers Graph  Building Types Graph
% i % Epreet
e o=z rE)|
e T ._.fv/\.:ﬁﬁ,— PSRt
Ppr: -7 1 l;;" 7 m\’; |

“Building structure graph”. This refers to a scoring diagram based on the structure of
the building status. A wooden structure is 5 points, a brick and wood structure is 4 points,
a brick-connected structure is 3 points, and a steel concrete structure is 2 points.

“Building quality graph”. This means a scoring diagram based on the quality of the
building status. Excellent is 5 points, good is 4 points, average is 3 points, fair is 2 points,
and poor is 1 point.

“Building age graph”. This is a segmented scoring diagram based on the establishment
of a built-up age. Buildings built in the Qing Dynasty and before receive 5 points. Buildings
of the Republic of China score 4 points. Buildings before 1950 receive 3 points. Buildings
between 1950 and 2000 score 2 points. And buildings after 2000 receive 1 point.

“Building layers graph”. This refers to a scoring diagram based on the status layer
of buildings. The score of one- and two-layer buildings is 5 points. Three-story buildings
receive 4 points. Four-story buildings receive 3 points. Five-story buildings receive 2 points.
Six-story and above buildings receive 1 point.

“Building type graph”. This is a scoring diagram based on the existing style of
buildings. Excellent style receives 5 points. Good style receives 4 points. Average style
receives 3 points. Fair style receives 2 points. Poor style receives 1 point.
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2.3. International New Trend of Historic Area Renovation

One of the primary challenges in historic area renovation is striking a balance be-
tween preservation and modernization. Maintaining the integrity of historical buildings
and streetscapes while meeting the needs of contemporary society is a complex endeavor.
New international trends in historic area renovation are emerging, reflecting a more com-
prehensive approach to preservation and adaptive reuse. Conceptually, more and more
researchers are emphasizing the importance of sustainability. Methodologically, recent
trends emphasize the integration of digital technologies.

Jean Carroon addresses the integration of sustainable practices into heritage conserva-
tion, including energy-efficient retrofits, materials sourcing, and the overall environmental
impact of preservation projects [33]. Sustainability means preserving every historical phase
of the building, not a frozen image of the past but carefully and wisely adding more suit-
able element expression in the current historical period [34]. Sustainability and heritage
conservation are interrelated concepts that share a common goal of preserving resources
and cultural values for future generations. The conservation and renovation of heritage
buildings is one way to assure the well-being of the population. It helps to develop sus-
tainable cities and communities due to society’s sense of belonging, guarantees a quality
education, creates opportunities for communal life, and contributes to the resilience and
adaptability of the community by serving as a psychological shelter when facing a disas-
ter [35,36]. Sustainability practices, such as the use of local materials and techniques, can
help to reinforce this cultural identity and contribute to the overall sustainability of the
community. Both sustainability and conservation involve taking a systematic approach to
resource management and cultural preservation. This means considering all aspects of the
system, including social, economic, and environmental factors, and developing strategies
that are integrated and holistic. Moreover, it is complex to evaluate the environmental and
energy performance of historical buildings, which requires dedicated tools, sophisticated
diagnostic procedures, and an interdisciplinary approach [37-39].

Data analytics and Geographic Information Systems (GIS) are used to analyze histori-
cal data and assess the condition of structures, aiding in the decision-making process. GIS
mapping technology is used to further investigate historic trends and their role in current
identity making [40]. The presented methods and results can also be integrated into multi-
dimensional GIS as comprehensive planning, scenario, and regulatory tools [41]. Utilizing
digital technologies, historic areas are equipped with interactive digital interpretation tools,
making history more accessible to visitors, and enhancing the visitor experience [42]. Green
Building Council Italy proposed a new LEED (R) rating system, the GBC Historic Building
(TM) protocol based on Italian historical heritage. It was applied to the High School “A.
Canova” in Treviso [43]. Ioannis Vardopoulos has proposed a multivariate linear regression
analysis method of public perceptions of adaptive reuse for sustainable development and
land use [44]. An innovative compensation-based evaluation model was defined to support
the determination of building rights that guarantee the financial conveniences of public and
private subjects involved in cultural enhancement interventions, as well as the reduction of
natural soil consumption [45]. From a sustainability point of view, there are many existing
rating systems developed to assess the performance of buildings [46]. In the design of
new buildings, numerous sustainability rating systems have been developed to deal with
broader sustainability objectives such as LEED, BREEAM, DGNB, etc. However, they are
not an adequate intervention in historic buildings [47].

The objective of this study is to establish methods and a theoretical basis for the
sustainable renovation process of historic areas. Additionally, it aims to verify the feasibility
of a dynamic evaluation model proposed by our research team based on sustainability
analysis. We will also use the methodology to divide building types during the renovation
process and put forward relatively reasonable value-oriented strategy guidance.
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3. Methodology
3.1. Introduce a Dynamic Evaluation Model

Our research team proposes a dynamic methodological approach based on the manage-
ment of three-dimensional information on building attributes [48]. This model combined
the current conservation assessment method for historic areas in China with comprehen-
sive sustainability-rating systems. In order to intuitively observe and scientifically analyze
the distribution and change of building attributes, corresponding evaluation dimensions
have been summarized; namely, “Economy of construction dimension, Cultural of form
dimension, and Social of benefit dimension”, which, respectively, are in accordance with
the economic, cultural, and social aspects of buildings sustainable attributes. The five
building-related graphs become elements under different dimensions.

The economy of construction dimension indicates the solidity of the building structure,
which contains the building structure and quality as elements. The cultural form dimension
indicates the historical and cultural characteristics of the building form. In this dimension,
judging criteria are revised. The concept of “target historical style” is proposed, which refers
to clarifying the amount of historical information that can be conveyed by different patches
in the historical area based on regional historical data. By sorting out the history of regional
development, the historical characteristics that should be prominent in different plaques
are selected. Combined with the building age and style elements, the closer the building
status is to the “target historical style”, the higher the score. Also, the building layers are
considered in this dimension. The social benefit dimension indicates the functional benefits
of a space through a comprehensive judgment of building types and functions. The three
dimensions are converted into three axes in the space in Figure 1 [48].

Economy of
Construction
Dimension

Building Y-axis
structure (Cultural of Form Dimension)

Indicates the

firmness of the

structure

Traditionality b
Building quality :

Internality

Dimension

Building age
Target
Historical
Cultural of Form - Style 2nd Quadrant 1st Quadrant
— 1 Building style

Indicates the

historical and

cultural

characteristics of the

form

E:> Modernity Traditionality
> X-axis

(Economy of
Construction
Dimension)

Building layers

Building types 4th Quadrant

| | SocialofBenefit | |

. . Externalit]
Dimension 1
Building
Indicates the function AZ'aXIS ) Modernity
function benefits of (Social of Benefit i

space

Dimension)

Figure 1. The dynamic evaluation methodological approach.

One highlight of the model is proposed the “Target Historical Style”. It does not
simply refer to the unified style of the region but puts forward the most representative
complex styles by parts. That corresponds with the Athens Charter for the Restoration of
Historic Monuments, which recommended that when, as the result of decay or destruction,
restoration appears to be indispensable, all the historic and artistic work of the past should
be respected, without excluding the style of any given period [49]. The preservation of
these historic styles is not only necessary for individual buildings but also nonnegligible
for setting the identity of certain urban areas [50]. Another highlight is to summarize the
classification and rating of building attributes into three aspects, which can not only help to
evaluate the level of property score but also comprehensively show the clustering situation
of buildings during the renovation process.

To include elements under each dimension, consider the two different types of histori-
cal and other buildings, analyze the bipolar value orientation of buildings in historic areas,
and place the attribute changing on the timeline; thus, a three-dimensional space-time
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coordinate system has been obtained. A revised classification attribute scoring standard is
shown in Figure 2 [48].

Historical Change the structure The sf 5 X-axis

Buildings type to modern one structure, ( Fco;‘omy of
Other higher the | :

Buildings

Construction

firn Brick-concrete structures,  Wooden structures,
S Dimension )

higher the sco Steel-concrete structures Brick-wood structures

Modernity [EERE=—)—1—1—1# i === 1.diionality
3 4 5

|
=
-5 -4 -3 -2 -1 0 1 2
Transforminto a modern More fit the “tuI Y-axis
Buildings architectural style higher the score ( Cultural
Other rical informationreflected  Choose appropriate More fit the “t of Form
Buildings form, higher the score age as a watershed  higher the score Dimension )

Moderity [ —gE==—] I i i I == 1aditonaliy
-5 -4 3 4 5

-3 -2 -1 0 1 2

Historical of the building Unreasonable Z-axis
Buildings ocal residents function or vacant ( Social of

Other service level, higt Benefit
E‘: Vacant higher Dimension )

internality (=] i — i === rcraliy
-5 -4 3 4 5

-3 -2 -1 0 1 2

Figure 2. Building classification attribute scoring standard.

In the model, by abstracting the three characteristics dimensions of building attributes
into particles, their trajectory, targeting, and timely correction of deviations can be observed
dynamically. It offers effective guidance for comparison before and after renovation, a more
informed prediction of possible trends in building attributes, and a timely corrective action
plan for sustainable conservation.

To make it clearer, an abstract diagram of the movement of a building attribute
particle is drawn. In Figure 3, the light grey dot represents the building attribute particle
before renovation. The dark grey dot represents the building attribute particle after the
implementation of renovation. Without external intervention, the building attribute particle
will be very likely to continue moving along the direction of the gray dotted line. However,
under the sustainable assessment of building attributes based on value, the target particle is
the red dot, which is not on the developing trend line. Using the simplified abstract model
could help in discovering the gap between the movement direction and the sustainable
value target in a timely manner. External intervention could be undertaken to correct the
movement trajectory of the attribute particle. The red arrow arc represents the direction of
external intervention. Therefore, through the real-time monitoring and dynamic assessment
of the changes in building attribute particles in the model, the final building attribute cluster
in the historic area would be closer to the value target of sustainable conservation, the
red dot.

In former research, by analyzing a typical project case named Xijindu in Zhenjiang
City, China, which has undergone a relatively successful conservation practice from 2000
to 2008 and won the UNESCO Award for Excellence in Historical and Cultural Heritage
Conservation in the Asia-Pacific region, building attribute changing trends were classi-
fied and sustainable conservation value orientations were summarized. There are five
changing trends of building attributes fitting the sustainable conservation value orienta-
tion, respectively called Authenticity-oriented type, Image-display type, Cultural-oriented
Reconstruction type, Reproduction type, and Deductive type. The corresponding attribute
targeting score is (5, 5, 5), (5, —5, £5) or (-5, 5, £5), (-5, —5, #0), (—5, —5, —5), and (-5,
—5, 5) in turn [48].
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>

X-axis

[k o

O Building attribute particle before renovation
=1 . Building attribute particle after renovation
" Expected building attribute particle

—41 @ The sustainable value target particle

¥ External intervention

Figure 3. Diagram of interventions for moving trends in building attributes.

3.2. Deepening the Application of the Dynamic Evaluation Model

Since the COVID-19 pandemic in 2020, the regeneration practice of historic areas
in China is currently slowing down. In this process, many regenerations or protection
practices of historic areas were either canceled or temporarily stopped. With the unblocking
of COVID-19 virus control policies at the end of 2022 in China, more and more regeneration
or conservation planning of historic areas has been restarted now. Affected by the pandemic,
the development of cities has begun to shift from externally oriented to internally oriented,
roughly oriented to precisely oriented, and static blueprints to dynamic adjustments.
The government would like to spend less money and improve the overall quality of historic
areas more effectively. Therefore, three important issues needed to be addressed urgently in
the research help to achieve more precise guidance for historic areas. First, if the renovation
has not been implemented yet, how can we classify building attribute types at the very
beginning? Second, if the renovation has stopped due to the pandemic, how can we restart
the process and provide accurate suggestions based on previous implementation? Third,
historic areas contain a variety of different styles of buildings, how should we judge the
stage of conservation renovation and give overall guidelines on area conservation?

For the first question, by analyzing the characterization of building attributes before
renovation, it is possible to classify the original building types. By comparing them with
the classifications of attribute particles from the typical case in the previous study, it could
provide a reasonable goal orientation for renovation. For example, in Figure 4, several light
grey dots are concentrated within the blue dashed circle, where the point bordered by the
solid black line represents a typical location, which is similar to that before renovation in
Figure 3. Then, direct intervention could be provided for guiding the building attribute
particle following the red line towards the red dot. That shows reasonable correspondence
with the sustainable value orientation.
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s {_J Actual distribution of building attribute particles
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Figure 4. Diagram of direct intervention guiding.

For the second question, the building attributes captured now are those already present
during the renovation process, not the original ones. Classifications of building attributes
need to be compared with particles along the possible renovation lines or after the first step
of renovation. By comparing them with the classifications in the previous study, suitable
recommendations on deeper updates or timely external intervention could be provided.
To make it clearer, in Figure 5, several light grey dots with a red dotted border represent the
distribution of building attribute points in the actual retrofit pause. They are concentrated
around the point bordered by the solid red line, not along the direct intervention line.
By finding the typical classification of attribute particles, the next step for renovation is to
provide suitable suggestions matching the sustainable value target.

Veaxi
axis A Z-axis

>

X-axis

[ o

|
wn
|
~
|
(&}
|

{3 Actual building attribute particles at the stopped renovation process
N O Building attribute particle before renovation
. Building attribute particle after renovation
-3+ " Expected building attribute particle
@ The sustainable value target particle
Towards sustainable goal
¥ Direct intervention

Figure 5. Diagram of intervention guiding during the paused renovation process.
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For the overall types of areas, which are mainly based on the different clusters of
changing trends in building attribute points, case studies need to be introduced to illustrate
the research.

4. Case Study
4.1. Project Background

Taizhou City, located in the middle and lower reaches of the Yangtze River, has a similar
geographical location to Zhenjiang City in the previous study (Figure 6). The development
and scale of the city are relatively analogous. As the old city of Taizhou is currently
preparing for master conservation planning, there is an urgent need to analyze and provide
categorization strategy guidance in the historic area renovation process.

|
Taizhou City

Yangtze River

Zhenjiang City

Figure 6. Location of Taizhou City.

The Taizhou Old City includes urban construction achievements from both ancient
and modern times. The core area could centrally reflect the historical and cultural values of
the city. Three historic areas are selected for the study, respectively named, “City Central
Historic Area”, “Five Alleys to Han Xi Street Historic Area”, and “Bell and Drum Tower
Historic Area”. They are all within the boundaries of the Taizhou Old City shown in Figure 7.
As the three areas are at different stages of the conservation process, it is worth great value
to perform a horizontal comparison. The area of Five Alleys to Han Xi Street Historic Area
is 12.45 hectares. It has undergone a round of renovation practice by the local government
and the city investment corporation but is suspended currently. A conservation plan for
the City Central Historic Area has been completed but has not yet been implemented.
Buildings in the area still remain in their original condition. The total area is 5.73 hectares.
The Bell and Drum Tower Historic Area, with an area of 2.88 hectares, is a controlling zone
around a historic and cultural district. Since 2014, it has undergone a round of spontaneous,
bottom-up evaluation by local people. Nowadays, most of the buildings have been renewed
or replaced, the existing state of which needs to be further evaluated.

4.2. Classification before Renovation

As the conservation planning for the City Central Historic Area has not been imple-
mented, buildings in the area remain in the condition of original ones. They could represent
the classification analysis before renovation. The scoring standards of each dimension
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shown in Table Al in Appendix A are adjusted to the characteristics of Taizhou City based
on that of Figure 2. After site investigation, the scores of a total of 1210 buildings were
presented in Table A2 in Appendix A. According to the scores of three dimensions, the
distribution of building attribute characteristics is abstracted in Figure 8. Red points repre-
sent historical buildings while blue points represent other ones. The distribution of historic
buildings and other buildings is obviously different, the former being concentrated in the
fifth quadrant and the latter mainly in the seventh quadrant.

s o \@
Wi \\\‘\\‘-\ 3
< b i

3
%
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o

"
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B pAst axapon \;‘m i ‘
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Figure 7. Three case areas within Taizhou Old City.

Hierarchical cluster analysis was carried out on the building attribute points. Details
can be found in Appendix B from Tables A3-A5. For historical buildings, the coordi-
nate points are (4, 5, —1), (3,4, —1), and (2, 0, —1), with 153, 39, and 9 points in each cluster
in Table A4. For other buildings, the coordinate points are (—1, —1, 5), (-2, —2, —2), and
(3,4, —2), and the number in each cluster is 31, 821, and 157 in Table A5. Among them,
the 9-point set is ignored because of the small quantity. Table 2, compares the remaining
five collections of points with typical particle coordinates before renovation. Clusters of
coordinate points (4, 5, —1), (3,4, —1), and (3, 4, —2) are all near the original attribute zone
(=3, >3, —1), which are suitable for increasing authenticity type, aiming at the coordinate
(5, 5, 5). This type of historical building needs the traditional building structure to be
reinforced, the original scale and number of layers to be maintained, and to show enough
historical information on the style. It is also necessary to introduce appropriate functions
to ensure the activation of the building. The cluster around (—1, —1, 5) is similar to that
of (<0, <0, 5), easily guiding to the goal of (—5, —5, 5) deductive ones. As the Z-axis
score is close to 5, these buildings have high external display functions, but the structure
and style conditions are not good. To maintain the external display effect, it is urgent to
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improve the quality of the structure and traditional style. Collection near point (-2, -2,
—2) fits the original coordinate of (<0, <0, <0), targeting the coordinate (-5, —5, —5), for
the reproduction or reconstruction of buildings. The three-dimensional scores are all low,
meaning these buildings have less historical and cultural value and could be rebuilt in the
original location.
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Figure 8. Distribution of building attribute points in the City Central Historic Area.

Table 2. Classification of building attributes before renovation.

Cluster Coordinate Nli’r:;etg of Cln;foi?;feﬁgszfi?:te Targetls) (;;):t‘dmate Building Type
(2,0,-1) 9 Ignored Ignored Ignored
4,5 -1) 153
(3,4, 1) 39 (>3,>3,-1) (5,5,5) Authenticity type
(3,4, -2) 157
(-1, -1,5) 31 (<0, <0, 5) (=5, =5, 5) Deductive type
(-2,-2,-2) 821 (<0, <0, <0) (=5, -5, —5) Reproduction/reconstruction type

Legend Building
color Type
B Authenticity type
O Deductive type
O Reproduction/

Reconstruction type
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4.3. Classification during the Renovation Process

The renovation practice of the Five Alleys to Han Xi Street Historic Area has been
paused, and several buildings have been renewed in the Bell and Drum Tower Historic
Area. Thus, both these areas could be chosen for the interpretation of classification analysis
during the renovation process. Using the dynamic evaluation methodological approach,
all scores of buildings’ three-dimensional attributes could be obtained in Table A2 in
Appendix A. To abstract building attribute particles in Figures 9 and 10, the distribution
could be observed visually. By comparing the intuitive scattered points distribution charts,
building attribute points during the renovation process are more decentralized than those
before renovation. Historical buildings in the Five Alleys to Han Xi Street Historic Area are
mostly concentrated in the first quadrant, while in the Bell and Drum Tower Historic Area,
they are mainly in the fifth quadrant. The distribution of attribute points of other buildings
is relatively wide, including the third, fourth, seventh, and eighth quadrants, meaning a
variety of types of properties.
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Figure 9. Distribution of building attribute points in the Five Alleys to Han Xi Street Historic Area.
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Figure 10. Distribution of building attribute points in the Bell and Drum Tower Historic Area.

After hierarchical cluster analysis, coordinate points of different clusters could be
obtained. Details can be found in Appendix B from Tables A6—-A11.

In the Five Alleys to Han Xi Street Historic Area, historical building attributes are
concentrated near three coordinate points of (5, 5, —4), (5, 5, 2), and (3, 5, 4). The number
in each cluster is 1, 72, and 89 in Table A7. For other buildings, four clusters with coor-
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dinate points (—5, =2, —2), (—4, 4, 4), (5, 3, 4), and (—4, —4, 4) are classified, the number
of which is 52, 8, 91, and 277, respectively, in Table A8. The only one-point set could be
ignored. Comparative analysis would focus on the remaining six types with typical particle
coordinates during renovation in Table 3. The cluster of (5, 5, 2) of historical buildings could
be led to the targeting point (5, 5, 5), representing authentic building property. Coordinate
point (3, 5, 4) is along the intervention line from (3, 3, 3) to point (5, 5, 5). These two clusters
both need to introduce suitable functions for building conservation, the difference is the
latter one also needs to strengthen traditional construction. The cluster around coordinate
point (=5, —2, —2) is near the particle (=5, —3, —3), which could be led to (-5, =5, —5).
This kind of building maintains good conditions of traditional construction, but the style
and facade need to be reproduced and contribute more functional benefits to the commu-
nity. Other buildings with a coordinate cluster of (—4, 4, 4) are close to the middle state
of (=3, 3, 3), targeting (—5, 5, 5). This type, called image-display, usually refers to antique
buildings built with a modern structure. This is common in the regeneration practice led
by city investment companies. To show the effects of renovation or to display regional
culture, large space buildings are often required. As it is difficult for traditional small-scale
buildings to meet such requirements, antique buildings with modern structures are built.
The building attributes cluster of (5, 3, 4) is similar to historical buildings of (3, 5, 4), along
the line from (3, 3, 3) to point (5, 5, 5), which is oriented towards authenticity improvement.
The last (—4, —4, 4) cluster is close to the targeting point of (—5, —5, 5), which shows that
good effects have been seen in the reinforcing construction and form dimensions. On that
basis, three dimensions of deductive buildings could be further improved to show the
historical and cultural significance of the area.

Table 3. Classification of building attributes during the renovation process (one).

Clus.ter Number of Points Coordinate .before Coo(r::l)ir:l‘ftaerillﬁ‘ing Target qurdinate Building Type
Coordinate Renovation . Point
Renovation
(5,5, —4) 1 Ignored Ignored Ignored Ignored
(5,5,2) 72 .

3.5.4) %9 (>0, >0, >0) (3,3,3) (5,5,5) Authenticity type
(=5,-2,-2) 52 (<0, <0, <0) (=5, -3, -3) (=5, =5, =5) Reproduction type
(—4,4,4) 8 (<0, >0, >0) (=3,3,3) (=5,5,5) Image-display

(5,3,4) 91 (>0, >0, >0) (3,3,3) (5,5,5) Authenticity type
(-4, —4,4) 277 (<0, <0, >0) (—3, -3,3) (=5, —5,5) Deductive type
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In the Bell and Drum Tower Historic Area, more clusters of building attributes are
calculated in Table A9. The coordinate points for historical buildings are (4, 4, 1), (0, 5, —1), (4,
4, —1), and (0, 0, —1), containing a number of 13, 5, 42, and 1 in order, shown in Table A10.
For other buildings, the coordinate points are (3, —3, —2), (3, —3,4), (3,4, 4), (-2, —2,4), (-2,
—2, —2), and (3, 4, —2), totaling six clusters. The number of buildings in every cluster is 282,
44, 39,17, 60, and 49, listed in Table A11. The separated distribution of building attributes
during the renovation process shows that spontaneous, bottom-up transformation behavior
would cause more diverse and rich characteristics in building attributes. The cluster with
only one and five points could be ignored. In Table 4, the remaining two sets of historical
buildings are around coordinates (4, 4, 1) and (4, 4, —1), meaning that the construction and
form dimensions are in good condition after the first round of regeneration. Therefore, both
sections could be guided to authenticity type, the only difference is that the function of the
former serves the city or an even larger scope while the latter mainly serves the interior of
the community. For other buildings, the cluster of (3, —3, —2) is close to the middle path
of (3, —3, —3), targeting (5, —5, —5). The traditional structure of this kind of image-display
building is usually preserved not badly and under some appropriate reinforcement during
renovation. However, the traditional structure and modern form show an inconsistency
in mixing. This situation is common in the process of renovation in that the old building
facade has been transformed unconsciously, leading to a display of the changed building style.
The cluster of (3, —3, 4) is near (3, —3, 3), aiming at (5, —5, 5), which is also an image-display
one. Other building attribute coordinates close to (3, 4, 4) and (3, 4, —2) are all authenticity
type. The cluster of (—2, —2, 4) is along the line from (<0, <0, 3) to (=5, —5, 5), to interpret
regional culture through modern architectural methods and style. It could play the role of
displaying culture externally, the so-called deductive type. Collection near point (-2, —2, —2)
fits the original coordinate of (<0, <0, <0), targeting the coordinate (—5, —5, —5), reproduction
or reconstruction buildings. The three-dimensional scores are all low, meaning these buildings
have less historical and cultural value and could be rebuilt in the original location.

Table 4. Classification of building attributes during the renovation process (two).

Cluster Number of Coordinate before Co.m panng, Target e
. . . Coordinate during  Coordinate Building Type
Coordinate Points Renovation . .
Renovation Point
0,5, -1) 5 Ignored Ignored Ignored Ignored
0,0, -1) 1 Ignored Ignored Ignored Ignored
4,4,1) 13 (>0, >0, >0) (3,3,1) (5,5,5) Authenticity type
4,4, -1) 42 (>0, >0, <0) (3,3, -1) (5,5, —5)
3, -3, -2) 282 (>0, <0, <0) 3, -3, —-3) (5, =5, —5) Image-display
(3,-3,4) 44 (>0, <0, >0) (3, -3,3) (5, —5,5)
(3,4,4) 39 (>0, >0, >0) (3,3,3) (5,5,5) Authenticity type
(3,4, -2) 49 (>0, >0, <0) (3,3, -3) (5,5, —5)
(-2, -2,4) 17 (<0, <0, >0) (-3,-3,3) (=5, -5,5) Deductive type
(-2,-2,-2) 60 (<0, <0, <0) (=3, -3, -3) (=5, =5, =5)  Reproduction/reconstruction type
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4.4. Classification of the Areas

The classification of area types is performed mainly according to the number and
proportion of different types of buildings and the prominent conflicts in the area. In Table 5,
the number and proportion of buildings in three areas are calculated separately. In the City
Central Historic Area, reproduction and reconstruction buildings account for the highest
percentage of 68.36%, which guides the improvement of cultural diversity. In the Five
Alleys to Han Xi Street Historic Area, deductive buildings have the highest percentage of
47.03% and the proportion of authenticity buildings reached 42.78%. This means that in
this area, the first round of renovation preserved historic buildings properly and tried to
add cultural diversity. In the Bell and Drum Tower Historic Area, image-display buildings
occupy the highest percentage of 59.71%, oriented towards improving the appearance of
buildings. It is worth noting that the proportion of authentic buildings in every region
exceeds a quarter. It can be seen that no matter in what way the historic area is renovated
or at which stage, it is quite necessary to preserve a considerable number of original
historic buildings.

Table 5. Number and proportion of building classifications in three areas.

City Central Historic Area Five Alleys to.Han Xi Street Bell and Drum Tower Historic
Historic Area Area
Authenticity type 349 29.06% 252 42.78% 143 26.19%
Image-display — — 8 1.36% 326 59.71%
Reproduction type 821 68.36% 52 8.83% 60 10.99%
Deductive type 31 2.58% 277 47.03% 17 3.11%

Deductive type, 3.11%

Reproductio!

reconstructiol

type, 10.99% Authenticity
type, 26.19%

Deductive Authenticity
type, 47.03% type, 42.78%

Reproduction/ \ Deductive
reconstruction

type, 68.36% type, 2.58%

Reproduction Image-display, 1.36%
type, 8.83%

It can be concluded that the City Central Historic Area is the cultural-oriented type, the
Five Alleys to Han Xi Street Historic Area is a deductive and authentic cultural mixture type,
and the Bell and Drum Tower Historic Area belongs to the image-display-oriented type.

5. Categorization Strategy Guidance
5.1. Guidance for Buildings before Renovation

For buildings before renovation, most scores of the three-dimensional attributes are
low, near (-2, —2, —2). The maintained building structure is not very solid, the style and
form are poor, and the usage benefit is low. Therefore, the most urgent demand for such
buildings is to reinforce the structure and improve the condition of the building’s style.
On that basis, reasonable function should be introduced to help maintain vitality. Besides
that, some authenticity buildings with good preservation conditions have contributed to the
original cultural display of the region. In addition to reinforcing structure and maintaining
the preservation status, appropriate function should be considered, helping to maintain the
building in use for longer periods of time.

For example, the building at the east entrance of South Ruan Lane (Figure 11, left)
in the City Central Historic Area is a typical one with an attribute score of (-2, —2, —2).
As the situation of this building is not good, the recommendation is to reconstruct or
reproduce the building. Controlling elements include that the scale and form should be
close to the original building, while the facade and internal form show as much as possible
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the characteristic elements of the Qing Dynasty residential style or modern residential style.
The building should be in harmony with the overall appearance of South Ruan Lane and
add appropriate landscape features to the lane entrance. The residential building at the
entrance to West Chenjiaqgiao Street (Figure 11, right), with an attribute score of (4, 4, —2),
is an authentic one. This building needs to retain the Qing Dynasty residential style in
the original form. Guiding elements include the reinforcement of the brick and timber
structure without changing the scale or number of stories. The character elements of the
residential and community service style of the Qing Dynasty should be increased. The use
function should be appropriately increased in the number of public exhibitions based on
the current residential function.

Figure 11. Typical buildings before renovation in the City Central Historic Area.

5.2. Guidance for Buildings during the Renovation Process

For buildings during the renovation process, their attribute coordinate points are
relatively scattered, so there are more types than before renovation. Deductive buildings
with cluster coordinate points at (—4, —4, 4) may be new antique buildings. As they
have experienced a round of regeneration practice, the overall situation of buildings is
relatively good, and the three-dimensional score of attributes is not low. Further guidance
suggestions are just to frame the appropriate target style of the building and restrict proper
use functions. The image-display type of building around the coordinate (3, —3, —3)
is usually in a situation where the update practice is not organized by the government
but spontaneously by the residents. Therefore, the regeneration behavior has not been
restrained during the process, resulting in the conflict between traditional structure and
modern style. This is usually because the introduced function requires a more novel
building appearance. Of course, a considerable number of authentic buildings are of great
value in the process. They are the root cause of the particularity of historic areas in the city.

The building Haidilao located at the entrance to the Five Alleys to Han Xi Street
Historic Area (Figure 12, left) is typical of a new antique one. Its attribute point is at
(—4, —5, 4), which is nearly identical to (=5, —5, 5). Although this building has tried its
best to imitate the style of the surroundings, the huge scale is significantly different from
the traditional small-scale buildings. Guiding elements include the flexibility of scale and
number of stories of the building, using modern techniques to interpret the commercial style
along the river of the Qing Dynasty on the building’s facade. Other cultural elements could
also be incorporated according to its function as a restaurant. The building at the west end
of Bell Tower Lane (Figure 12, right) belongs to the image-display type, with a coordinate
point at (3, —2, —4). It has undergone a spontaneous transformation, with minor changes
to the internal structure but major changes to the external form. The form is currently
incompatible with the original historical landscape of the area. Controlling elements include
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the reinforcement of the traditional structure, the integration of the building plane, and
slight adjustment of the scale and number of stories according to requirements. The facade
and appearance of the building should be significantly modified to show the characteristics
of the Qing Dynasty residential style or at least the modern residential style. Landscape
vignetters should be set up at the entrance to the lane which match with the building
facades and demonstrate the history and culture of Bell Tower Lane.

Figure 12. Typical buildings during the renovation process.

5.3. Categorization Strategy for the Whole Area

The overall planning strategies for the area are proposed based on the key problems
and different dominant classification building types. The landscape under the overall
control strategies of the three areas is shown in Figure 13.

City Centra
Historic Area

Figure 13. Exhibition of the overall strategy control of three areas.

The City Central Historic Area represents the cultural-oriented type, emphasizing
cultural diversity promotion. As it has not undergone the regeneration practice, most of
the buildings in the area are in a poor state of conservation, but generally have a reasonable
degree of cultural value. The most urgent problem in the area is to improve the general
building conditions and strengthen the solidity of building structures. Some of the other
buildings with special historical value could be reconstructed appropriately. As this area
is located in the heart of Taizhou Old City, close to the city’s ancient developing axis, it is
an important node in the transformation of city development. The historical and cultural
characteristics of the area need to be explored to enhance the spatial benefits. With the
convenient transportation and good surrounding environment, buildings peripheral to the
neighborhood should have attention paid to the display function of the area in the city. For
buildings inside the district, improvement of building quality should be focused. The area
could be considered for renovation through the collaboration of property developers,
government departments, and civic organizations.
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The Five Alleys to Han Xi Street Historic Area is a deductive and authentic cultural
mixture type, aiming to enhance cultural diversity. In the first round of regeneration, some
buildings with unsolid structures or low cultural value were demolished. New antique
buildings now occupy certain parts of the area, which need to be considered in the next
step of renovation. As this area is close to the famous business street in Taizhou Old City,
which has been a prosperous place for urban development since ancient times, it is a good
example of a residential area affected by city commerce. Also, building along the river is
another characteristic of this area. The guideline focus of the orientation is to showcase
the unique Qing Dynasty residential character along the river. Based on the existing new
antique buildings, the cultural traditions of this area should be interpreted and highlighted.
The buildings in the area need to be continuously maintained and organically renovated.
At the same time, it is necessary to reconcile the shaping of cultural character with the living
preservation of the area. Appropriate consideration may be given to the introduction of
private organizations or local people to participate in the conservation practices of the area.

The Bell and Drum Tower Historic Area belongs to the image-display-oriented type,
which could become a typical traditional landscape of Taizhou City. After the last renova-
tion practice organized by the local people, due to the lack of governmental control, the
appearances of several buildings show an inappropriate mixture. Therefore, it is important
to clarify the overall development style goal of this region. As this area has a history
of over 700 years, it is a typical traditional settlement in the heart of Taizhou Old City.
The whole area should display a Qing Dynasty residential style settlement. A suggestion
for the next regeneration step is to maintain the bottom-up approach of public participation
in the conservation process, with appropriate intervention by the government and the
city investment corporation. On the one hand, conservation and renovation of buildings
should be regulated in the area, rectifying some of the behaviors which only focus on
economic benefits at the expense of cultural and historical value. On the other hand, the
building image of Qing Dynasty residential settlements should be created in a holistic
manner, strengthening the links between the interior of the area and the exterior of the
city. The modern building facades along the streets need to be appropriately renovated to
showcase the historical character to the public.

6. Discussion

By comparing the buildings represented in three historic areas of Taizhou Old City,
buildings before renovation often face problems more on a material level. Insufficient
architectural structure and poor preservation of the building facade usually aroused the
insufficiency of building function benefits. Buildings during the process of renovation need
to have more attention paid to the spiritual level of problems. This means the creation
of the cultural atmosphere of the overall community in the neighborhood. Patches in the
region need to be as close to the “Target Historical Style” to show the historical and cultural
characteristics of the area. This can be achieved by revising the facade to display sufficient
historical style to the external environment or using the function to bring sufficient cultural
benefits to the region. Renovation guided by different subjects would lead to different
problems in the update process. The government-led renewal behavior is more focused
on the formulation of standardized and uniform renewal methods. The regional overall
appearance control is more stringent in contrast, as it lacks the differentiated development
of cultural diversity. The renewal operation dominated by the local community is more
focused on actual operability. The renewal methods and regeneration times are different,
showing a variety of building facades and community cultures. The disadvantage of this
process is the lack of control over the overall features of the region. Some owners have
difficulty grasping the degree of style change, resulting in the inappropriate transformation
of some buildings far from the original style.

Building renovation in historic areas is not a matter of generalization. The actual
conditions and dominant problems of each problem are different, so various modification
methods and measures need to be taken. The history and culture could be displayed
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diversely because of the differences in each building. However, if there is a lack of overall
categorization strategies, every historic area would lack the theme of control. Excessive
transformation methods and styles may cause chaos in regional historical and cultural
displays, making it difficult for people to understand the differences in development in
different areas, and different specific historical styles should be displayed in different
locations. Therefore, the control of elements or overall style is necessary. It is also important
to categorize guides based on the proportion of different building types and the prominent
conflicts in the area.

Through the deepening application of the dynamic evaluation model, the advantage
of this paradigm is that the differences between each building in the region and the
diversification of the historical development have been truly displayed and evaluated.
The setting of “Target Historical Style” makes the building style in the plaque have a certain
coordination. The dynamic evaluation method can be used in the follow-up for the further
renovation process of the area and to continuously propose value-targeted adjustments.
The limitation is that the judgment of the overall type of the area is only based on the
percentage of different types of buildings and few other relative elements are considered.
For the three cases in the research, because they are about to carry out urban planning
and renovation design, categorization strategies are proposed partly based on the urban
design. In subsequent research, the important extent of the regional impact on the city, the
convenience of traffic, and the role of external display should also be included.

7. Conclusions

This study solved three issues as follows: firstly, for buildings before the renovation
practice, by analyzing the distribution characteristics of building attribute points, the
main types of building could be clarified. In the case area, the City Central Historic Area
in Taizhou Old City, the dominant types are reproduction and authenticity buildings.
The former needs the structure reinforced and the style condition improved urgently, while
the latter needs to introduce appropriate use functions to maintain the building’s use for
longer periods of time.

Secondly, for buildings that were undergoing a renovation process that has stopped
due to the pandemic, classifications of building attributes need to be compared with
particles along the possible renovation lines or after the first step of renovation. There are
two case areas analyzed in this study, the Five Alleys to Han Xi Street Historic Area and
the Bell and Drum Tower Historic Area. The main types of buildings during renovation
are deductive type and image-display type. For the former, it is necessary to frame the
appropriate target style of the building and restrict proper use functions. For the latter,
controlling elements include the reinforcement of the traditional structure, the integration
of the building plane, and slight adjustment of the scale and number of stories according to
requirements. The facade and appearance of the building should be significantly modified
to show the characteristics of the target historical style.

Thirdly, as historic areas may be at different stages of the renovation process and may
have undergone different regeneration practices, how is it possible to provide classification
strategies for the whole region? Based on the analysis of three case areas, the area before
renovation represents the cultural-oriented type, emphasizing cultural diversity promotion.
The most urgent problem in this area is to improve the general building conditions and
strengthen the solidity of building structures. Buildings peripheral to the neighborhood
should have attention paid to the display function of the area to the city. At the same
time, buildings in the area need to be continuously maintained and organically renovated.
The area that has undergone a round of renovation by the local government and the city
investment corporation is a deductive and authentic cultural mixture type. This type aims
to enhance cultural diversity through further digging into the historical and cultural value
of the area. Based on the existing new antique buildings, the cultural traditions of this area
should be interpreted and highlighted. Meanwhile, it is necessary to reconcile the shaping
of cultural character with the living preservation of the area. The region that has undergone
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a round of spontaneous, bottom-up regeneration by local people belongs to the image-
display-oriented type. The suggestion for the next regeneration step is to maintain the
bottom-up approach of public participation in the conservation process, with appropriate
intervention by the government and the city investment corporation. On the one hand,
conservation and renovation of buildings should be regulated in the area, rectifying some of
the behaviors that only focus on economic benefits at the expense of cultural and historical
value. On the other hand, the target historical building image should be created in a holistic
manner, strengthening the links between the interior of the area and the exterior of the city.

The shortcoming of this study is that this analysis is an intervention evaluation prior
to the overall urban planning and design of Taizhou Old City. Therefore, it is uncertain
whether the project would ultimately achieve the desired results under the assessment
and guidance. The post-implementation effects would need to be verified after a period
of time when the renovation practice has been implemented. In the future, more case
samples could be used to analyze the sustainability of building attributes in different
conservation processes. Meanwhile, if it is possible to adopt this methodology in the
renovation planning process in China, more historic areas could have the renovation
process dynamically evaluated, their building types classified, and their regional type and
viable categorization strategy guidance made accordingly.
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Appendix A
Table Al. Scoring Standards of Each Dimension of building attributes.
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About the score chart of the three dimensions of building attributes shown in Table A2,
it is based on the detailed investigation of 1210 buildings in the City Central Historic Area,
590 buildings in the Five Alleys to Han Xi Street Historic Area, and 492 buildings in the
Bell and Drum Tower Historic Area. Among them, the Target Historical Style Diagram is
based on a detailed compilation of the development history and cultural characteristics of

the three areas.

Table A2. Building Attribute Dimensions Score Chart.
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Appendix B

To analyze the aggregation distribution and changes of building attribute points
quantitatively and rationally, a scientific analysis using the cluster analysis method in
statistics is required. In the analysis of building attribute scatter, the number of clusters of
building attribute points was first analyzed using the hierarchical clustering method. When
performing the analysis of the systematic clustering method, there are a variety of methods
provided in the SPSS software (PASW Statistics 18) to measure the closeness of distance
between individuals and subclasses and subclasses and subclasses, including intergroup
linkage, intragroup linkage, nearest-neighbor element, farthest-neighbor element, center-
of-mass clustering method, median clustering method, and Ward’s method. In general,
the results of clustering using different methods are not completely consistent. In order to
make the clustering results relatively objective, all the above seven clustering methods were
tested to extract the commonality results. The interval metric is selected to be analyzed
by the sum of squared deviations method, which is the most commonly used and most
practical in statistics. After determining the number of clusters of building attribute points,
the K-means rapid clustering method is used to analyze the coordinates of the center
point of each cluster, which represents the common attributes of buildings in each cluster.
The convergence criterion is used for clustering with a default of 0.02, which indicates that
any new class generated by this iteration has a small change in the location of the centers,
with the largest change rate being less than 2%.

Table A3. Seven cluster analysis of buildings in the City Central Historic Area.

Historical Buildings Other Buildings
Comparison of seven
clustering methods =
(=] p=n}
=
= il = i
= = = = = = =a]
i = = = il = = =
=t = = = ] =
= = = = = = = (==} = = =
Number of clusters 3 3
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Table A4. K-means cluster analysis of historical buildings in the City Central Historic Area.

Cluster Center
Cluster Type 3
Structure 4 3 2
Form 5 4 -3
Benefit -1 -1 -1
Number of cases in each cluster
1 153
Cluster 2 39
3 9
Efficient 201
Missing 0
Distance between the cluster centers
Cluster 1 2 3
1 1.382 7.737
2 1.382 6.687
3 7.737 6.687
Table A5. K-means cluster analysis of other buildings in the City Central Historic Area.
Cluster Center
Cluster Type 1 2 3
Structure -1 -2 3
Form -1 -2 4
Benefit 5 -2 -2
Number of cases in each cluster
Cluster 1 31
2 821
3 157
Efficient 1009
Missing 0
Distance between the cluster centers
Cluster 1 2 3
1 6.972 9.550
2 6.972 7.476
3 9.550 7.476

Table A6. Seven cluster analysis of buildings in the Five Alleys to Han Xi Street Historic Area.

Historical Buildings Other Buildings
= =l o =1 = =
Comparison of seven A T = T
. = = =
clustering methods =
= =1 = ==
= =3
=] = L
(=m] —
= = ==
= (= == —  =m |
= =1 = ==
= = =
=] =] oz | =1
Number of clusters 3 4
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Table A7. K-means cluster analysis of historical buildings in the Five Alleys to Han Xi Street Historic Area.

Cluster Center
Cluster Type 1 2 3
Structure 5 5 3
Form 5 5 5
Benefit —4 2 4
Number of cases in each cluster
Cluster 1 1
2 72
3 89
Efficient 162
Missing 0
Distance between the cluster centers
Cluster 1 2 3
1 6.281 8.099
2 6.281 2.339
3 8.099 2.339
Table A8. K-means cluster analysis of other buildings in the Five Alleys to Han Xi Street Historic Area.
Cluster Center
Cluster Type 1 2 3 4
Structure -5 —4 5 —4
Form -2 4 3 —4
Benefit -2 4 4 4
Number of cases in each cluster
Cluster 1 52
2 8
3 91
4 277
Efficient 428
Missing 0
Distance between the cluster centers
Cluster 1 2 3 4
1 9.145 12.398 6.411
2 9.145 9.044 8.092
3 12.398 9.044 11.427
4 6.411 8.092 11.427

Table A9. Seven cluster analysis of buildings in the Bell and Drum Tower Historic Area.

Historical Buildings Other Buildings
=1
Comparison of seven i = = =
. =] = =1
clustering methods : :
[==] = =]
i = = = = = = =1
= = —
i =L F L = = = i = F
|
s = . = = = = = = I = I .
= 2 ]='7 =_ = E—— = =t =¥ =
— —— = =} —
Number of clusters 4 6
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Table A10. K-means cluster analysis of historical buildings in the Bell and Drum Tower Historic Area.

Cluster Center
Cluster Type 1 2 3 4
Structure 4 0 4 0
Form 4 5 4 0
Benefit 1 -1 -1 -1
Number of cases in each cluster
Cluster 1 13
2 5
3 42
4 1
Efficient 61
Missing 0
Distance between the cluster centers
Cluster 1 2 3 4
1 4.527 1.964 6.239
2 4527 4132 4.604
3 1.964 4.132 5.879
4 6.239 4.604 5.879
Table A11. K-means cluster analysis of other buildings in the Bell and Drum Tower Historic Area.
Cluster Center
Cluster Type 1 2 3 4 5 6
Structure 3 3 3 -2 -2 3
Form -3 -3 4 -2 -2 4
Benefit -2 4 4 4 -2 -2
Number of cases in each cluster
Cluster 1 282
2 44
3 39
4 17
5 60
6 49
Efficient 491
Missing 0
Distance between the cluster centers
Cluster 1 2 3 4 5 6
1 6.179 9.141 7.874 4.816 6.403
2 6.179 7.073 5.324 8.142 9.178
3 9.141 7.073 7.960 10.287 6.258
4 7.874 5.324 7.960 6.260 9.897
5 4816 8.142 10.287 6.260 7.879
6 6.403 9.178 6.258 9.897 7.879
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