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Abstract: Over the past decade, there have been remarkable endeavors on coordinating and com-
bining the historico-geographical and the configurational approaches in urban morphology. Ex-
isting studies have explained the conceptual complementarities between the two (Kropf, 2009, 
2014, Oliveira, 2015, Griffiths et al., 2010), and generally focused on capturing distinctive configu-
rational features of landscape units (Kropf, 2017), and describing current socio-economic perfor-
mance of sub-urban centers (Griffiths et al., 2010), etc. This then prompts a question of whether 
the combined approach can help to assess the socio-economic potentials of landscape units, in 
order to better inform urban landscape management.
This study proposes an innovative method that combines the historico-geographical and the con-
figurational approaches for a cross-scale landscape unit evaluation. This method aims to associate 
the socio-economic potentials of built form – also known as spatial capital (Marcus, 2007) that 
can be described and prescribed by street configuration and land use layout – with its historicity 
that is embedded and encapsulated in the landscape units (Whitehand, 2007). The method was 
tested and evaluated in the case of Old Chengnan District, a historic urban quarter in Nanjing, 
China. It is found that higher-tier landscape units formed in different periods exhibit different 
degrees of spatial capitals while lower-tier landscape units with the same historicity could be 
sub-divided into urban clusters with varied degrees of spatial capitals. The findings indicate that 
the proposed method can provide reference for urban planners and designers to manage change 
in a small-scale and incremental way, and can ultimately contribute to a balanced view of con-
servation and development. 

1. Introduction

Since 2011, Historic Urban Landscape (HUL) was proposed as an approach to manage urban 
landscape, which is defined as “the urban area understood as the result of an historic layering 
of cultural and natural values and attributes, extending beyond the notion of ‘historic centre’ 
or ‘ensemble’ to include the broader urban context and its geographical setting” (UNESCO, 
2011). Under this notion, the conservation principles and paradigms have been enriched and 
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broadened to include “the aesthetic and symbolic values of places, to a new use of enjoyment 
of the urban space that defines the city as living heritage”  (Bandarin and Van Oers, 2012). It is 
not solely about the preservation of the historical values of urban areas; it also includes con-
sideration of the social and economic viability of urban areas. In this sense, inter-disciplinary 
studies and innovative tools and instruments are needed for the identification, assessment, 
conservation and management of the significance of urban landscape, in order to strike a bal-
ance between the needs of protecting historicity and satisfying the needs of modern life, and 
to ensure that the contemporary interventions are harmoniously integrated with heritage in a 
historical setting (Garyfalia, 2017, Bandarin and Van Oers, 2014). 

Urban morphology is the study of human settlements, their structure and the process of for-
mation and transformation (Whitehand, 2001). Because of its rigorous description of the built 
environment and its interdisciplinary character, urban morphology is gaining recognition among 
UNESCO and ICOMOS experts in recent years (Garyfalia, 2017, Rodwell, 2009). It has the poten-
tial as a useful addition to the discourse in the historic urban landscape by providing a sound basis 
in the understanding the form of places, its historic significance, and management of historic cities 
especially on how best to protect historic value while not inhibiting their positive development.

The historico-geographical approach views that the town is subject to change, and its devel-
opment together with its cultural history are written deeply into the outline and fabric of its 
built-up areas. The character of a town is expressed in its “townscape, which is a combination 
of town plan (ground plan), pattern of building forms, and pattern of land use” (Conzen, 1960). 
Areas having a degree of unity in their urban form derived from the above three elements is de-
fined as landscape unit or morphological region (Conzen, 1988). A hierarchy of landscape units 
reflects the historical development of the town, ranging from the entire town at the top of the 
hierarchy to the ‘smallest coherer form associations’ at the bottom. Depending on the different 
degrees of resistance to change of each form element, plan unit determines the highest rank 
of landscape unit, building fabric determine the intermediate, and land use the lowest rank. 
These mappings together with photographs, drawings and a written explanation for each area, 
provide reference for managing new developments in the future. 

The configurational approach focuses on street network, which connects plots and buildings 
from the micro scale of neighborhood to the macro scale of whole cities by providing access and 
movement. The configurational approach includes not only space syntax (Hillier and Hanson, 
1984), but also place syntax (Stahle et al., 2005). Space syntax measures the spatial separation 
of street network, that is also known as “spatial accessibility”. Place syntax brings in attraction 
into calculation, which measures the “spatial distribution of activities about a point, adjusted 
for the ability and desire of people to overcome spatial separation”, known as “geographical 
accessibility” (Hansen, 1959). The activities could be building density, number of shops loaded 
as place data on either plots or address points. 

Researchers like Jacobs (1961), Stahle (2016) all agree that we live in cities so that we can get 
closer to many different things. Urbanity addresses the social performance of urban form, the 
relationship between form and life, that is how urban form supports, impedes, and organizes 
vivid urban life. It is primarily constituted by high spatial accessibility and high functional di-
versity. Spatial accessibility uncovers the locational potential of a place, and could be measured 
by space syntax. Functional diversity is the capacity of spatial form to accommodate socio-eco-
nomic activities within a certain radius. It is a special case of geographical accessibility,  also 
known as spatial capacity, and can be measured by place syntax.

Building on this form-life relationship, Marcus (2007, 2010) developed the concept of 
“spatial capital” to measure such urbanity, in particular the potentials of place to condition 
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socio-economic activities accessible to a specific location. In Marcus’s (2007) study, spatial 
capacity is represented by the number of accessible plots within a radius, and accessibility 
is measured by global axial analysis. By overlapping spatial accessibility and spatial capacity 
(Figure 1 Right), different urban typologies related to the generic aspects of urban life were 
tentatively generated: super-urban (high accessibility, high diversity); pseudo-urban (high 
accessibility, low diversity); sub-urban (low accessibility and high diversity). These varied 
spatial capitals have provided sound evidence for identifying development potentials and 
proposing how cities could make optimal use of their spatial structure to enhance their func-
tionality and improve the quality of urban life.

In recent decade, combining and coordinating different morphological traditions to enhance 
the understanding, explanation and prescription of urban form is of great importance within 
the field of urban morphology (Whitehand, 2015). Out of the four morphological schools, there 
has been a growing body of research combining the historico-geographical and the configura-
tional approach in the study of the historic development of cities and their socio-economic per-
sistence and transformation (Griffiths et al., 2010, Kropf, 2017). On one hand, the historico-ge-
ographical approach attaches great importance to the historicity of urban landscape, whose 
importance extends far beyond its contemporary values, while the configurational approach 
could uncover the socio-economic potentials of landscape units. On the other hand, the his-
torico-geographical approach could provide place-specific context to interpret the configura-
tional analysis that focuses on the generic properties of urban structure.

However, the theoretical explorations of combining the historico-geographical and con-
figurational approach are rich, empirical studies are relatively rare. It still remains unclear in 
which way and to what extent these two approaches could be combined. This study develops 
an analytical method that combines these two approaches. It aims to measure the socio-eco-
nomic potentials of urban form – known as spatial capital (Marcus, 2007), and associate 
it with the historical expressiveness embedded in different hierarchies of landscape units 
(Whitehand, 2007). In doing so, it attempts to provide planners and designers with reference 
for managing change in a small-scale and incremental way, which is advocated in recent 
planning practice (Fang et al., 2012, Shan, 2006, Wang and Mo, 2017, Zhang et al., 2011), and 
ultimately add efforts to balancing the relationship between conservation and development 
in a fast-changing urban landscape. 

Figure 1. Representation of spatial capital in Sodermalm.
Left: Spatial capacity defined as the number accessible plots within a radius of three axial lines. Right: overlapped 
spatial accessibility with spatial capacity, indicating the variations of spatial capital. Source: (Marcus, 2010).
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The second part of this paper introduces the methodological framework that combines the 
historico-geographical and configurational approahces. The third part presents an empirical 
study of Old Chengnan district in Nanjing, China, where landscape unit was divided, and 
spatial capital at various hierarchies was measured. It also discusses how the result of empirical 
study can potentially provide reference for managing change in historic urban landscape. The 
concluding part summarizes the findings, and lays the ground for future research.

2. Methodological framework

This part focuses on combining the historico-geographical and the configurational approach to 
evaluate the spatial potentials of landscape units in accommodating diverse socio-economic ac-
tivities. It is divided into three parts: the first part includes landscape unit division; the second 
part introduces the measurement of spatial capital in terms of spatial accessibility and spatial 
capacity by involving emerging open data POI and Hoek’s (2010) functional mix model; the third 
part puts forward the evaluation framework based on the combined analytical results. 

2.1. Landscape unit 

As discussed in the introduction, integrating the analysis of three form elements yields hierar-
chies of landscape units (Conzen, 1988). The chosen maps in each morphological period were 
georeferenced to the accurate plan of the most current situation in ArcGIS. Building types in 
terms of building age or function could be inferred from recent survey maps. The available land 
use data were collected from the planning authority. These maps were compared with the aid of 
transparent overlays in ArcGIS to identify landscape units with homogenous compositions of 
ground plan, building fabric and land use.

2.2. Spatial capital 

Based on the previous discussions on urbanity, it is primarily constituted by high accessibility 
and high functional diversity (Marcus, 2007). The combination of these two metrics could pro-
vide a classification of urban areas in relation to their spatial capitals, that is how urban form 
supports or impedes socio-economic activities. 

The spatial capacity was firstly measured. Emerging open data POIs, which carry the spa-
tial locations of individual attractions at building level, were collected from online maps, and 
imported in ArcGIS. Together with land use data and survey maps with building floor data, 
it provided a finer-scale description of the socio-economic activities at the building level. By 
adopting Hoek’s functional mix model (2010), floor areas of three primary functions (housing/
working/amenities) were taken as a proxy for the amount of socio-economic activities, and the 
functional diversity could be classified into mono, bi-function, and mixed based on the floor-
space proportion of the three primary functions (Figure 2).

As discussed previously, functional diversity is a special case of geographical accessibility, 
which uncovers the spatial potentials of urban form in accommodating socio-economic ac-
tivities within a certain radius. It is also known as the spatial capacity in this study, and is 
measured by “Attraction reach” in place syntax (Stahle et al., 2005). The sum of the reachable 
functions is proportional to the attractiveness of destinations, and inversely proportional to 
the distance in between.
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Where I = the rest of reachable attractions within given radius
f(j) = attraction value associated with attraction j
D(i,j) = shortest distance from origin i to attraction j
w(x) = attenuation function, the exponent for adjusting the effect of distance decay in the 

calculation. The corresponding shape of distance decay can be derived from the assumed model 
of travel. 

The spatial accessibility was then measured by advanced angular segment analysis (Hillier 
et al., 2012). The global normalized least angle integration (NAIN) provides a deeper under-
standing of the foreground structure of the city, which uncovers the locational potentials for 
socio-economic activities. 

NAIN = (NC +2) ^1.2/TD, where NC = total node count, TD = Total depth
Then the values of spatial accessibility and spatial capacity were divided in ArcGIS by using 

the natural break method into high, medium and low. Overlaying the spatial accessibility and 
spatial capacity generated three categories of spatial capitals: matched, in-between and mis-
matched (Table 1). Matched typology reflects similar values in accessible functional mix and 
global accessibility (first row). In-between typology reflects the existence of a slight difference 
between these two variables (second row). Mismatched typology reflects the existence of signif-
icant differences between these two, either mono use and high accessibility or mixed use and 
low accessibility (third row).

Figure 2. Tertiary diagram of functional mix developed by Hoek (2010). 
Left: Tertiary diagram showing the coordinates based on the proportion of floor areas of housing, working and 
amenities, ranging from 0 to 1. It also shows the different types of functional mix in colours. The three corners of the 
triangle correspond with mono-function, and the central triangle correspond with mixed-functions, with the rest 
corresponding to bi-functions. Right: Samples of urban blocks with different functional mix types in Amsterdam. The 
majority is mono housing or bi-function of housing and amenities. Some are mono-working and a mixed of three 
functions. Only a few is mono amenities. .
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2.3. Combined method 

The spatial capital investigated at the level of physical plot were summarized at different hierar-
chies of landscape units (Figure 3). It showed that there are more variations of spatial capital in 
lower hierarchies. Clusters of physical plots with the same typologies of spatial capitals suggested 
a finer scale sub-division of urban areas. Evaluations of the strength and weaknesses of landscape 
units were based on the mappings of landscape unit and spatial capital, together with a detailed 
written description and photographs. 

3. Case study

This section uses Old Chengnan district in Nanjing as an example to elaborate how this com-
bined framework can evaluate the spatial capitals of different hierarchies of landscape units. 
Nanjing is a city with a history of more than 2,500 years, sited in the Yangtze River Delta re-
gion. It has the world’s longest surviving city wall with a perimeter of 35km. Old Chengnan 
district is one of the three historic districts in the walled area, characterized with settlements 
from different periods. The study focus is on Nanjing’s current morphological period, which is 
from 1998 till now. As in this period, the housing system in Nanjing has changed from welfare 
housing provision to commodified housing, which pushed the city into another period of rapid 
urban development and redevelopment (Yang and Chen, 2014). Various types of housing, high-
rise offices, hotels, and shopping malls have reshaped the urban fabric and skylines of the city.

3.1. Landscape unit division

Integrating the mappings of plan unit, building type and land use in the Market economy 
period (1998-2015) yielded a four-tier hierarchy of landscape units. The first tier contains five 
landscape units: Meander of the River Neiqinhuai (I), Traditional residential settlement (II), 
Inner fringe of the Ming city wall (III), Transition period settlement (IV) and Market economy 

Table 1. Classification of Spatial Capitals Based on the Spatial Capacity and the Global NAIN.

A B A+B

Spatial capacity Spatial accessibility Spatial capital

High (mixed) High Matched high

Medium (bi-function) Medium Matched medium

Low (mono) Low Matched low

Low (mono) Medium In-between (HNAIN, LMIX)

Medium (bi-function) High

Medium (bi-function) Low In-between (HMIX, LNAIN)

High (mixed) Medium

Low (mono) High Mismatched (HNAIN, LMIX)

High (mixed) Low Mismatched (HMIX, LNAIN)
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period settlement (V) (Figure 4). They are the residues of different periods of urban develop-
ment since Ming and Qing dynasty.

The Meander of the River Neiqinhuai (I) are characterized with large plots along the River 
Neiqinhuai; they are mainly institutions and schools, developed from previous clan and reli-
gious building blocks (Citang). 

The Traditional residential settlement (II) is mainly homogeneous, consisted of long and 
narrow plots, courtyard buildings and street alleyways dating back to the Feudal period. It 
been further demolished and make way for real estate development in Old Chengnan district 
since 2000s. Only a few historic areas in Menxi and Mendong remain, such as Hehuatang IIf22, 
Diaoyutai IIf23, and Xiaoxihu IIe19. 

The Inner fringe of Ming city wall (III) has large, irregular plots with low building coverage 
along the fringe of Ming city wall: they mainly consisted of industrial sites, and housing units. 

The Transition period settlement (IV) consists of areas redeveloped since the economic re-
form in 1979. For example, modern apartments and grid streets (IVk) replaced previous court-
yard buildings and small alleyways. Tourist-led urban redevelopment (IVl) took place at the 
Confucius temple area. 

The Modern economy period (V) is characterized with real estate housing developments 
(Vn), property-led commercial developments in both large building blocks (Vo) and small-scale 
courtyard buildings in pseudo-historical architectural style (Vq).

3.2. Spatial capital analysis

In this section, the spatial capital of physical plots in Old Chengnan district were measured and 
classified into three types: ‘matched’, ‘in-between’ and ‘mismatched’ based on the framework 
developed in 2.3. 

Figure 4. Combined approach in measuring the spatial capital in landscape units.
Left: landscape unit division. Middle: spatial capital of 1st-order landscape unit. I is ‘matched medium’ while II is 
‘matched high’, indicating a balanced relationship between spatial accessibility and accessible functional mix. Right: 
spatial capital of 2nd-order landscape unit. Ia is ‘in-between’, in which the lower spatial accessibility may not support 
its high functional potential. Ib is ‘in-between’, in which the higher spatial accessibility is not fully taken advantage 
of to develop its functional mix. IIc is ‘matched medium’ with a balanced relationship between spatial accessibility 
and functional mix. IId and IIe are ‘matched high’ with balanced relationship between spatial accessibility and func-
tional mix. By summarizing the spatial capital at different hierarchies of landscape units, the potentials and challeng-
es of urban form at different resolutions are highlighted.
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The matched-high clusters are mainly concentrated along Zhongshan and Zhonghua Street 
and the middle part of the River Neiqinhuai. Matched-medium areas are largely distributed in 
the Confucius Temple, Old Mendong and New Menxi areas. Matched-low areas are within the 
historic settlement. They all temporarily reach a balance considering their spatial potentials 
and functional mix typologies. The in-between clusters (higher NAIN and lower functional 
mixed typology) are largely within the 1980s and 1990s housing units, together with Gongyuan 
area. The in-between areas (higher functional mixed typology and lower NAIN) are within 
the large street block, in proximity to major streets. The mismatched clusters (high NAIN and 
mono use) are distributed along the lower part of the River Neiqinhuai and Jiangning Road, 
and along the main streets of the Hehuatang historic area. The mismatched areas (low NAIN 
and mixed use) are located within the historic area Diaoyu Tai. 

This analytical result provides a clear description of the variations of spatial capital at the 
scale of physical plot. It presents the opportunities to discern clusters of urban areas with same 
spatial capital, and suggests ways of improving the functional performance of urban areas in 
the future.

Based on the above analysis, this section provides a cross-scale evaluation of landscape units 
by overlapping the landscape unit division and spatial capital. Figure 5 shows that within the 4th 
tier landscape units, there are clusters of physical plots characterized with varied spatial capi-
tals, which yield the 5th tier landscape units. Meanwhile, the spatial capacity and accessibility of 
1st and 2nd tier landscape units were summarized, offering an insight of area difference regarding 
the spatial capital at a larger scale.

Along with these cross-scale mappings of spatial capital, a detailed written description of 
landscape units was produced (Table 2), providing evidence to identify what is most important 
to the historic character, and to identify which type of spatial capital they belong to. This paves 

Figure 4. Landscape unit division of Market economy period (1998-2015).
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way for an overall understanding of the strengths and weaknesses of different hierarchies of 
landscape units.

Take Traditional settlement (II) for example, it dates back to the Ming and Qing dynasty, 
and has undergone tremendous changes driven by dynamic forces in the economic, social and 
cultural spheres. The decreasing spatial accessibility suggests that this plan unit has become 
more segregated in the urban structure as the city grows. This landscape unit’s accessible func-

Figure 5. Overlapped mappings of spatial capital with landscape unit of Old Chengnan district.
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tional mix is 77|13|10, indicating its potentials to engender balanced socio-economic activities. 
Yet its low spatial accessibility (1.022) may not support this functional potential.

Within the Traditional settlement (II), there are two 2nd tier units, one is Mendong (IIe) and 
the other is Menxi (IIf). Mendong’s accessible MXI is 82|9|9, indicating its mono functional use. 
The spatial capital of Mendon is matched low, indicating the low spatial accessibility (0.9623) 
could restrict the movement flow in the residential area. Menxi’s accessible MXI is 74|15|11, indi-
cating it has good potential to become functional diverse, yet its low spatial accessibility (1.039) 
may not be able to support this potential.

In Menxi (IIf), there are two 3rd tier units, one is Hehuatang unit (IIf22) and the other is 
Diaoyutai unit (IIf23). Hehuatang (IIf22) has bi-functional uses (83|11|6) while Diaoyutai (IIf23) 
has mixed use (62|19|19) as Diaoyutai is closer to the linear commercial development along 
Zhonghua Road and Zhongshan Road. The spatial accessibility of both areas is low. Thus, the 
spatial capital of Hehuatang is in-between, and that of Diaoyutai is mismatched.

In the 4th tier landscape units of traditional residence in Hehuatang (IIf221), there are 
clusters of physical plots with varied spatial capitals, as shown in Figure 5. This subdivision 
of 4th tier landscape units could provide evidence for future interventions in a small-scale. 
Take clusters (green dotted pattern) with mismatched spatial capital for example, they have 
high spatial accessibility but low spatial capacity. In the future, if new functions are suggested 

Table 2. Evaluations of Landscape Units Based on Their Historic Character and Spatial Capital.
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in Hehuangtang, such as museums, galleries, coffee shops, community centers, retails, this clus-
ter could be considered as a first choice as its high global accessibility make this area movement 
rich, which provide good conditions for the viability of the newly planned functions.

To sum up, the above analysis shows that the higher-tier landscape units formed in different 
periods exhibit different degrees of spatial capitals. The lower-tier landscape units with the 
same historicity could be further divided into urban clusters with varied degrees of spatial cap-
itals at a finer-grained level. The strengths and weaknesses of different hierarchies of landscape 
could be evaluated based on their historical expressiveness and spatial capitals, providing a 
sound basis for future management of change. 

4. Discussion and conclusion

In this study, an analytical framework that combines the historico-geographical and the configu-
rational approaches was developed. It has evaluated the spatial potentials of landscape units based 
on both historicity and spatial capital. This evaluation is twofold: on one hand, it examines what 
is important to the historic character and whether existing urban forms accord with the character 
of the urban landscape units to which they belong; on the other hand, it identifies spatial metrics 
with low values, for example, poor spatial locations which may not support diverse content or 
areas with mono-function which may not fully take advantage of their locational advantage. As a 
result, different functional and spatial interventions could be suggested to improve or maintain 
their spatial capitals to support vivid urban life. Therefore, it could be argued that this combined 
method has the potential to provide reference for managing change in historic urban landscape, 
with regard to locational and functional choices of new development in a small-scale and incre-
mental way, and eventually contribute to balancing conservation and development. 

However, it should be noted that higher spatial capital is not always better. To what extent 
the spatial capital could be improved depends on the specific context and circumstances as well 
as the particular planning and design objective. For example, in a residence-dominated historic 
urban area, to maintain medium or low spatial capital might be enough while in a retail and 
service-dominated area, it is better to achieve matched spatial capital. As for the former, higher 
spatial capital might indicate higher possibilities of change which might lead to over-commer-
cialization in this residential area, yet for the latter, higher spatial capital might provide better 
spatial advantages to make socio-economic activities viable in the long run. Therefore, this 
combined approach provides an open framework adjusted to different design scenarios, and it 
is rather a planning and design support but not a planning and design director.
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