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Abstract: In the post-war era, to alleviate drastically-increased population in the metropolitan 
area in Taiwan, Linkou, the first new town planned by Urban and Housing Development Com-
mittee (UHDC), is served as a paradigm of modern urban planning and conducted through the 
approach of land readjustment. Decades passed, however, the gap between post-war planning 
and the physical environment has formed excursive townscape in the new town. 
In this study, according to land conditions in Taiwan, building lots are recognised as one of the 
plan elements additionally besides town-plan analysis and the compositional hierarchy of built 
form, which are applied to assessment. Results show that over-subdivided plots caused another 
reorganisation in only two years after land readjustment. Moreover, high-intensity apartments 
accounted for 40% among all building types, creating unexpected forms under the TOD concept. 
By identifying plan units in Linkou new town, this study makes a clear picture that land readjust-
ment emphasises neither the relation of streets, plots and buildings, nor the lack of appropriate 
development strategies under socio-economic conditions. Thus, it helps to explain indistinct 
correspondences between elements, which adds unpredictable variations to the supposedly pre-
dictable planning, and the gap between post-war planning and the physical environment.

1. Introduction

Planned cities are based on strong demand for specific backgrounds and contexts. For example, 
the garden city, launched around 1900 by Sir Ebenezer Howard, is built in response to urban 
problems caused by industrialisation in the 19th century and this ideal type of new-planned 
community were then manifested at Letchworth and Welwyn in the UK (Howard, 1902; Hall, 
2000). The concept of the garden city has also been widely adopted around the world and con-
tinuously stimulated the development of new towns. Specifically, the term, new town, often 
refers to planned towns built after World War II under the New Towns Act 1946 in the UK. 
Following World War II, 28 projected new towns were developed partly to house a large num-
ber of people whose homes had been destroyed by bombing during the war and partly to move 
some population out of urban slums.
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Modern urban planning theories and practices can hardly be separated from urban issues 
caused by industrialisation and urbanisation in the 19th century. Cases in Taiwan are no ex-
ceptions. Linkou new town, the first projected new town by UHDC, is planned to create a 
multi-functional community with employment, culture, education and residence. It is served 
as a paradigm of modern urban planning to alleviate the drastically-increased population in 
Taipei metropolitan area, which led to issues of crowded living spaces, soaring housing prices 
and inadequate public facilities in the 1950s and 1960s. 

Linkou new town is conducted through “land readjustment”, which the whole process from 
initiative to planning and implementation is taken care of by the local authorities, and served 
as a solution to transform the structure of boundaries and facilities within the chosen area 
(Larsson, 1997). The tool of urban development enables the assembly of privately-owned land, 
as well as the delivery of necessary infrastructure and services. 

However, soon after replotting, Linkou new town faced the challenge of unexpected devel-
opments against the original planning. The lack of connections and legal regulations between 
plots, building lots and building types caused unpredictable predictabilities in the new town 
development. Outcomes of the land adjustment did not seem to meet needs of new town de-
velopments. Plots tend to be over-subdivided. Thus, finely-divided plots need consolidations 
to conduct planned unit developments (PUD) under the market mechanism. Jointly, building 
types were mixed and diverse, resulting in an incremental volume of roads and inadequate pub-
lic facilities. Nearly 30% of plots were reorganised in only two years after the land readjustment 
was done. Phenomena demonstrate that the land readjustment only sticks to the reorganisation 
of plots without appropriate development strategies. Hence, unclear correspondences between 
plots, building lots and building types could lead to the excursive townscape, underestimated 
infrastructure capacity and delayed periods.

With the objective to clarify the unpredictable predictabilities between planning and prac-
tices, this study takes the new town conducted through land readjustment as a case, which 
simplifies difficult conditions of plots and forms suitable building lots supposedly and enables 
us to focus on the relation between plots, building lots and building types in the physical envi-
ronment under relatively pure circumstances.

2. Methodology

To assess physical forms of urban areas, streets, plots and buildings are served as principal 
elements of the built form (Conzen, 1985; Oliveira, 2014). These complexes of plan elements 
are related to each other in a compositional hierarchy (Kropf, 2009), providing a consistent 
framework for comparison of different aspects of urban form (Kropf, 2014), and distinct com-
binations of elements are identified as plan units (Conzen, 1960). 

In accordance with the unique condition in Taiwan, despite plots and buildings, building 
lots are another factor that should be taken into consideration in the process of identifying 
plan units. Building lots are regulated by the land use control and zoning under urban planning 
and limited by the land condition which is given by reorganized plots; what is more, they are 
also the basic units for constructions including the building itself and open spaces. Therefore, 
it can be referred that a building lot is a significant joint in the construction process to carry 
out building patterns in the physical environment. Finally, this study applies the systematic 
analysis of constituent elements and revised with the real condition in Taiwan to deconstruct 
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the relation of built form in Linkou new town. Plan elements include plots, building lots and 
building types (see Table 1).

2.1. The classification of plots 

By means of the land readjustment, each plot should be divided into a suitable size and shape, 
which is defined by boundaries of streets and ownerships (Slater, 1981). However, in Linkou new 
town, the plot subdivision seems to base on the share of landowners but lacking of correspond-
ence to the overall good of physical environments. Therefore, plot patterns usually go against 
the need of building patterns, including building types and building lots, causing additional 
and unexpected transformation for undesirable plot patterns after the land readjustment.

In this study, several cases of plot pattern changes were documented in the cadastral data of 
Linkou new town. Conditions include single land subdivision, single land consolidation and 
multiple times of land subdivision/ consolidation, in order to maximise the benefits of con-
structions (See Figure 1).

2.2. The classification of building lots 

Building lots are the basic units in the construction process in Taiwan. Since there is no par-
ticular legal compulsory in “one plot must be equivalent to one single building lots”, land-
owners can specify several plots or part of single plot as a building lot without any additional 
registration for plot pattern changes. As a result, further information of how building lots are 
composed of is judged by the number of plots and the areas which are documented in approved 
building permits. 

Types of building lots in Linkou new town can be divided into two categories, including 
building lots with a single plot or with over two plots (See Figure 2).

2.3. The classification of building types

The land readjustment areas in Linkou new town are all covered by an urban planning, which 
achieves its planning objectives by way of the land use control and zoning with its permissions 
and restrictions toward building types. Building types are mainly defined as the planning form 
of residential buildings (Rossi, 1966). In Linkou new town, residential buildings types can be 
divided into four categories by the number of households and floors, including detached hous-
es (for single family), semi-detached houses (for double-dwelling family), terrace house, and 
apartments.

Table 1. The meaning of plan elements used in this study.

Plan elements Meaning

Plot The basic unit of land use, which is defined by plot boundaries to separate land owner-
ships.

Building lot The area which a building construction is permitted and it is mainly composed of build-
ings and external areas.

Building type The most obvious character in a building lot and the main component of a city. It usually 
refers to the basic of the physical built environment.
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In this study, a detached house is a free-standing residential building for a single family. 
A semi-detached house is a single family dwelling house built as one of a pair that share one 
common wall. Terrace house and apartments are both with more than three residential units. 
Apartments can be further catagorised into three subtypes, including apartments below 5 
floors, apartments between 6 to 15 floors and apartments above 16 floors, which are based on 
the Building Act in Taiwan (see Figure 3).

3. Analysis

3.1. Cross-comparison of plot patterns and building lot patterns

In the case of changing plot patterns, land consolidations and subdivisions are meant for reor-
ganising the abnormal conditions and forms of building lot patterns in order to enhance the 
land use value and to maximise benefits of constructions. By cross-analysing the relationship 
between changes of plot patterns and the composition of building lots, morphologically dif-
ferent types of plan units can be identified. The plan unit layout helps to conclude how the 
flexibility between these two plan elements affects the following decisions of which building 
type should be built.

According to Table. 4, 71.43% of plots maintain its replotted form after the land readjust-
ment and provide suitable building lots. However, there are still 9.69% of plots going through 

Figure 1. Plot patterns in Linkou new town after the land 
readjustment.

Figure 2. Building lot patterns in Linkou new town 
after the land readjustment.

Coding Plots pattern Demonstration Coding building lots pattern Demonstration

P0 Plot: original status BL1 Building lot: composed of a 
single plot

P1 Plot: single land consolida-
tion BL2 Building lot: composed of over 

two plots

P2 Plot: single land subdivision

P3 Plot: multiple times of land 
changes
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Coding Building types Coding Building types Zoning
Building cover-
age ratio/ Floor 
area ratio

Allowed land uses and 
building types

B1 Detached 
house

B4 Apartment 
below  
5 floors

First residen-
tial district

40% / 120% Detached houses, 
semi-detached houses

B2 Semi-de-
tached 
house

B5 Apartment 
between 6 
to 15 floors

Second res-
idential dis-
trict

50% / 150% Detached house, 
semi-detached houses, 
terrace houses and 
apartmentsB3 Terrace 

house
B6 Apartment 

above  
16 floors

Fifth residen-
tial district

60% / 300%

Figure 3. Building types in Linkou new town after the 
land readjustment.

Figure 4. Zonings in Linkou new town after the land 
readjustment.

single land consolidation to compose a fine building lot(P1-BL1), and 7.02% of plots maintain 
their status but proving a building lot with over two plots(P0-BL2, 29 plots compose 14 building 
lots). Both these two types of relationship make similar effects on optimising building lots by 
receiving a larger area or a better condition (see Table 2 and Figure 5).

Among various relationships between the two plan elements, the most complicated situ-
ation is that 2.18% of plots, which underwent multiple times of land changes, still provide a 
building lot with over two plots. After the complicated reorganising process, the former plot 
pattern and condition have been evidently improved, and so the land value is raised to benefit 
development profits. Most of which are established as apartments between 6 to 15 floors, above 
16 floors, or even high living-density communities.

Through the implementation of land readjustment, the immediate impact on the composi-
tion of building lots lies in the environmental factors such as the area, forms and other con-
ditions of plot patterns. Since urban planning in Taiwan lacks considerations toward spatial 
construction patterns, building lots which are formed by original plots, tend not to meet the 
maximised profits. Therefore, the additional process of reorganising plots is even more neces-
sary after the land readjustment. Furthermore, the flexible composing relationship between 
plots and building lots may also delay the construction period or cause uncertainty in building 
types and living density, weakening the control of the total amount of development under ur-
ban planning.
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4. Cross-comparison of building lots and building types

Building lots are with different land values, according to patterns and conditions of plots, and 
thus affecting developers’ decisions in building types of pursuing maximised profits. Therefore, 
through cross-analysing relationships between the formation of building lots and the chosen of 
building types, this study is able to generalise inductive interactions between the plan elements 
by identifying plan units un the selected areas.

Table 2. Statistics of cross-comparising plot patterns and building lot patterns in Linkou new town.

Type
P0 P1

Number % Area(m2) % Number % Area(m2) %

BL1 295 71.43% 394,196 64.11% 4 9.69% 150,916 24.54%

BL2 29 7.02% 13,668 2.22% - - - -

Total 324 78.45% 407,864 66.33% 40 9.69% 150,916 24.54%

Type
P2 P3

Number % Area(m2) % Number % Area(m2) %

BL1 13 4.84% 5,218 0.85% 7 1.69% 42,842 6.97%

BL2 13 3.15% 2,892 0.47% 9 2.18% 5,140 0.84%

Total 26 7.99% 8,110 1.32% 16 3.87% 47,982 7.81%

Figure 5. Plan units of cross-comparising plot patterns and building lot patterns in Linkou new town
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4.1. High living-density community

There are 49 plots of residential use (accounting for 36.23% of plots of residential use in Linkou 
new town) in the high living-density community. The building lots are mostly large and with 
an average area of approximately 3,900 square meters and a maximum area of 39,708 square 
meters. The community is also adjacent to the main road, and thus, the above mentioned great 
conditions of the land should possess great value for high-intensity development. 

Building types in this community are mainly apartments above 16 floors (accounting for 
44.53% in this area) and apartments between 6 to 15 floors (accounting for 38.28% in this area), 
including the Linkou public housing and the Linkou Universiade athletes’ village, which con-
verts into social housings after the game.

Although large-scale public housing projects are planned to carry out on the north at the 
planning stage of Linkou new town, it is merely limited to the street patterns instead of forms 
of plot patterns in response to the development. Therefore, excessive plot subdivisions make it 
even harder to implement the original building plan or to trigger the advance of planning and 
constructions. The construction period has been pushed back, causing limited public housing 
supply, not to mention the establishment of green spaces and public facilities.

Half of the current developments require reshaping of plots to provide suitable building 
lots. It can still be easily recognised that in the large blocks with no building constructions, 
plot patterns are abnormally chaotic and uneven (see Figure 6(a)) that may cause difficulty in 
constructions in the future.

4.2. Medium living-density community

Comparing with the high living-density community, there are 137 plots of residential use in 
this area (accounting for 32.31% of plots of residential use in Linkou new town) in the medium 
living-density community. Building lots are mostly in small and medium sizes with an average 
area of 1,363 square meters. Building types are mainly apartments above 10 floors (accounting 
for 39.21% in this area) and terrace houses (accounting for 26.26% in this area). Besides, most of 
them located in the first and second rows nearby the secondary road on the west side of the 
community.

If the intensity of building types is differentiated in accordance with the road level, building 
patterns should decreases inwardly in order by rows, so as to form a townscape with apparent 
levels and different functions. In fact, there are hardly any differences in building types of the 
first and second rows nearby roads. What makes it even worse is that large-scale and high liv-
ing-density building types occur in the inner blocks, which increase the externalities toward 
the capacity of public facilities and cause spatial order confusion of land-use intensity (see 
Figure 6(b) (c) (d)).

Furthermore, there is a lack of consideration of how plots, building lots and building types 
are coordinated in the planning process of land readjustment. Consequently, the form of plots 
along main roads are relatively over-subdivided and can barely meet spatial requirements for 
high living-density building types. In order to make the best of profits, developers were forced 
to reshaping the plots additionally to provide suitable building lots for planned unit develop-
ments (see Figure 6(e) (f)).
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4.3. Low living-density community

According to the land use control and zoning in the low living-density community, only low-in-
tensity building types such as detached houses, semi-detached houses, terrace houses and apart-
ments below 3 floors are allowed to be built in this area. With the urban design of cul-de-sac 
and curved streets, garden city alike communities are formed and in attempts to segregate pe-
destrians and local traffic from through traffic. Thus, building lots with an average area of 825.7 
square meters are capable enough.

Although forbiddenness of high-rise buildings are carried out in this area, by providing a 
building lot of several plots, dozens of detached houses or semi-detached houses can be built 
in a single large building lot, causing households to significantly increase (see Figure 4(g)(h)(i)).

In addition, the building type, which building lots are composed of more than two plots, 
is mostly semi-detached houses (accounting for 4.08% in this area) to manage to the separated 
ownership. However, it again reveals that there was less concern about the connection between 
plot subdivisions and the ownership of building types when making plans so that land changes 
would be needed even after the land readjustments.

5. Conclusion

Land readjustment is a tool of comprehensive urban development with an aim to promote 
land uses and improve living qualities in the area (Hong & Needham, 2007). At the same time, 
regulations towards building types are established to control the townscape and the quality of 
constructions effectively. 

However, through the case of Linkou new town, it is clear that merely did the current land 
readjustment limit to the rearrangement of plots, giving unnoticeable concern about regulating 
diverse relations between plots and building lots which directly affect how developers make 
decisions on building types, and leaves uncertainty and unpredictability in the physical envi-
ronment. According to the result of this study (see Figure 7), most of the plots maintain origi-
nal status and provide as building lots directly (P0-BL1), of which are mostly detached houses 
(P0-BL1-B1) and semi-detached houses (P0-BL1-B2) of low land-use intensity. Those plan units 
are the primary way of assembling plan elements and the ideal built form of realising urban 

Table 3. Statistics of cross-comparising building lot patterns and building types in Linkou new town.

Type
P0-BL1 P1-BL1 /  

P2-BL1 P3-BL1 P0-BL2 P2-BL2 P3-BL2

Number % Number % Number % Number % Number % Number %

B1 166 15.09% 64 5.82% 3 0.27% 7 0.64% 6 0.55% 1 0.09%

B2 294 26.73% 66 6.00% 42 3.82% 12 1.09% 4 0.36% 28 2.55%

B3 33 3.00% 60 5.45% - - - - - -

B4 53 4.82% 4 0.36% - - 2 0.18% - - - -

B5 139 12.64% 46 4.18% 1 0.09% 13 1.18% - - - -

B6 19 1.73% 26 2.36% 11 1.00% - - - - - -
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Figure 6. Plan units of cross-comparising building lot patterns and building types in Linkou new town.

planning in the physical environment. In this case, the relationship between plots, building lots 
and building types are well-connected and considered to form a city which is predicted and 
expected under planning.

However, there are unpredictable plan units constructed of variant plot patterns and build-
ing lot patterns; and thus, providing building types exceeding expectations. Among those cases, 
the most obvious one is the formation of “P0-BL2-B2” and “P0-BL2-B5”, which stick to its status 
but changing the original land condition by composing a building lot of more than two plots, 
making the building type of apartments between 6 to 15 floors even possible. It shows that hu-
man interference may breakthrough limits of over-subdivided plots and other land conditions 
to make better sites for constructions which are not likely to happen in the original plan. 

Another issue worthy of discussion is how suitable building lot conditions can be planned 
to satisfy the building patterns of which are planned. Cases of “P0-BL2-B2”, “P1-BL1-B1”, “P2-
BL1-B2”, “P2-BL2-B1”, “P2-BL2-B2”, “P3-BL1-B1”, “P3-BL1-B2” and “P3-BL2-B2” all generate de-
tached houses and semi-detached houses, and yet, additional processes were implemented due 
to the gap between planning and practices, causing serious negligence in townscape disorder. 
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Figure 7. The process of forming plan units in Linkou new town.
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Eventually, unpredicted and increased land-use intensity may result in an underestimation 
in the capacity of public facilities, delay in construction periods, obstruction in the town-
scape, etc., leaving urban planning disconnecting the built environment. The above situations 
demonstrate that when there is no single, linear, regulated correspondences between the plan 
elements, un-predictabilities in the procedure of replotting may cause undesirable townscape. 
In conclusion, in Taiwan, whether the townscape follows urban planning, the strong-bound 
relation between plots, building lots and building types are one of the major factors must be 
taken into consideration during planning with an aim to eliminate the gap between ideal plan-
ning theories and physical built environments.
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