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Abstract
The surrounding area of Tai Lake has an intensified water network. In this region, a distinct type of
settlement form emerged which has an intimate relationship with water network. This paper take
Kaihsienkung as a case study, which is a typical village in this region and also a well‐known village since
sociologist Hsiao‐tung Fei published a book about it in 1939. By this study, our study try to start a dialogue
with sociologists, explaining the evolution mechanism of the village from spatial point of view, especially the
implicit rules in the transformation process of its public space system.
By the methods of behavior investigation, site survey, archival research, morphological and syntactic
analysis, the authors want to explore what are the main factors responsible for the evolution process of
public space and different impacts of these factors. This paper is constitued by three parts. The first part
depicted both the physical and social transformation of the settlement, especially its expansion, the shift
location of shops and the movement flows. The second part applied morphological and syntactic analysis to
uncover the spatial structure of this village in the 1930’s and now. It was done in three dimensions by both
axial analysis and angular segment analysis. (1) A comparison of the road network spatial structure in 1936
and in 2011; (2) A comparison of the location of spatial core in the water system network, road system
network, and a combined network of the two; (3) A comparison of the “Vehicles Road System” and “Only for
Walk System” in the current village. These quantitative analysis showed us the different degree of impact
from the road, water and highroad network respective. The third part explored the two fold relationship
between the spatial network and social phenomenon.
There are four main findings and reflections from this research. Firstly, this case study again illustrated the
classical argument in space syntax theory on the relationship among spatial configuration, movement flow
and land‐use. Secondly, by syntactic analysis, we provided quantitative and objective evidence for the
common believe in Chinese academic world, that the spatial logic of the village and towns in Tai Lake valley
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has undergone a dramatic shift from “attracted by water” in the early 20th century to “attracted by road”
currently. Thirdly, we found the competition between public interest and private interest manifested itself
very clearly in the transformation process of this village’s public space system. Finally, we found in many
aspects, the Angular Segment analysis can better describing the spatial structure of Kaihsienkung. Whether
Angular Segment model can better depict the spatial structure of a settlement with curving waterfront than
the traditional Axial model need further study’s examination.

Acknowledgement: This paper is supported by National Natural Science Foundation of China
(50808131), Doctoral Fund of Ministry of Education of China (200802471063), and Scientific
Creativity fund of Shanghai Education Council of China (10ZZ22).

INTRODUCTION
The surrounding area of Tai Lake is the zone with the lowest altitude along the southeast coast of China. This
area has a dense water network, a mature agriculture base and a comparatively high level of trading, which
generated a complete countryside market system and a dense network of towns and villages. Kaihsienkung
Village is a ordinary village near Tai Lake. In 1930s, Hsiao‐Tung Fei, a famous Chinese sociologist carried an
anthropology study on it, and published a book entitled ‘Peasant Life in China’ (1939), which aroused
attention of sociological circle internationally, and caused many tracing studies in the following decades.
Today, Kaihsienkung has become a well known specimen for researching the social change in countryside
China. Our study try to start a dialogue with the sociological studies, explaining the evolution mechanism of
the village from spatial point of view, especially the implicit rules in the transformation process of its public
space system. This paper is constitued by three parts. The first part will depict both the physical and social
transformation of settlement, the second part will use morphological and syntactic analysis to uncover the
spatial structure of this village in the old time and now. The third part will explore the two fold relationship
between the spatial network and social life.

1. PHYSICAL AND SOCIAL TRANSFORMATION: FROM 1936 TO 2011
Kaihsienkung Village is located in Tai Lake basin zone, which has a dense water network and adopted water
traffic heavily in the history. This region developed a self‐contained town system relying its water
transportation, and formed a special relation between the towns and countryside. As a typical case, the
residents of Kaihsienkung had relied on a “regular boat system” to keep a very close relationship with
Zhenze Town (fig.1), and this is the main reason why the form of this village have a close relationship with
water. Nevertheless, the convenience for farming and irrigation, the requirement of get water for
houseworks are also important factors. (fig.2)
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Kaihsienkung

Zhenze Town

Figure 1 Water System Around Kaihsienkung（Fei, 1939/2007 Chinese version）(on the left)
Figure 2 A Sample Layout of the Farms in Kaihsienkung (Fei, 1939) (on the right)

1.1 A brief description of the Historical & Current Settlement Form
According to Fei, there were 360 households in Kaihsienkung in 1936, and the total population was 1458.
There are three small streams (stream A, B, C) gathering here, and the houses were distributed at the edges
of four embankments (fig.3a). There were four bridges (B1, B2, B3, and B4) connecting the four
embankments into a single village. Among them, the northern and southern banks of stream A gathered
most households because of their good location and convenience for boating.
In 2011, the total households of the village reach 773 with a population of 3022. The multiplication of
population made the village expand itself gradually. The vacant land near water are now fully occupied by
residential buildings, the building density of each embankment has raised a lot. Especially, the residential
buildings in Embankment I on the southern bank of Stream A has been increased from two rows in 1936 to
seven rows (fig.3b). Although the locations of the four bridges are more or less the same, their importance
have been differentiate a lot. Bridge 1 has been rebuilt into 20 meter’s wide concrete bridge which is also a
part of the Miaozhen highroad. And other wooden arch bridges was also changed into small concrete
bridges. There are three other new bridges been built (B5,B6,B7). Among them the Bridge No.5 was built
mainly for the convenience of the residents in the northern part of the village in the background of the shift
of commerce to the Miaozhen highroad. After that, the street network of the village has been improved a
lot, the roads across bridge 1,2,3,5 formed a ring system which can connecting different parts of the village
more tightly.
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Figure 3a Village plan 1936 (Fei, 1939）(on the left)
Figure 3b Village plan 2011 (on the right)

1.2 The Changing Location of Main Public Buildings
In order to explore the main factors responsible for the evolution process of public space and different
impacts of these factors, besides the physical changes, the authors also need to know the social changes.
The first part of effort is to map the locations of main public buildings in the history. In the early 20th
century, there was a routine that the landlords of the countryside at Tai Lake basin usually live in the towns
nearby instead of living in the village. Therefore, most of the residents in the village were poor peasants,
who have no ability to carry on large scale public building construction. This resulted to a even settlement
form in this region, which means most of the buildings are residential buildings. The short of public space
and buildings in villages is a common phenomena. Fei’s records also reflected this rule. He said, shop,
primary school and temple were the only public building categories in this village. There were no special
place designed for carrying public activities. Anyway, the shift of shop locations in this village can represent
the main changes of the public buildings.
In 1936, the location of shops has a close relation with the bridges: most “stores” were adjacent to Bridge 1
and Bridge 4 (Fig. 4a). As the street system of the village couldn’t form a complete ring (most land at the
north of Embankment III is for cultivation, there were only footways which were not convenient for
walking), Bridge 1 at the west end of Stream A became a communication center. Most small shops were
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located near the bridges, especially adjacent to Bridge No.1 and No.4. This phenomenon will well explained
by the syntactic analysis in the following chapter（Fig 8,9,11）.
In 2011, the main shops are located on the ring road among bridge 1, 2, 3, 5. The shops adjacent to bridge 4
is now disappeared. (Fig. 4b) By interview, we got to know that the store near bridge 4 was dismantled when
the wooden bridge was reconstructed into a concrete one in 1972, and never recovered again. From the
analysis in chapter 3, we will found that this change are caused by the shift of integration core of the whole
village. The location of existing shops have a strong correlation with the integration core of the current
spatial structure of this village if neglect the shops along the two sides of the highroad which are caused by
another spatial structure in a different level.（Fig.10b）.

Figure 4a. Location of Public Buildings in 1936 (this is redrawed based on documents and Fei’s sketch)
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Figure 4b Location of Public Buildings in 2011

1.3 The Changing Location of Main Public activities
The second part of tracing the social changes is to map the locations of the main public activities. For the
historical information, by the methods of literature review and interviewing the old residents, we got to
know that besides the shops near the bridges, the banks of the streams were frequently used in the early
20th century. Fei described the situation: except some hucksters walking on the street, residents of this
village always travel by boat. Almost every household owned a boat, and the density of the docks were very
intensified. This was actually a common everyday behavior pattern in towns and villages in that region.
The current location where the main public activities taken place was identified by observation methods.
The difficult of conducting a systemic observation is the fact that the frequency of residents activities in
countryside is much fewer comparing to the one of the urban dwellers. Because most of the adults are

8071:6

Proceedings: Eighth International Space Syntax Symposium
Santiago de Chile: PUC, 2012.

working outside the village in the nearby towns, and most of the children more that 7 years old are going to
school in the town, there are very few people walking around in the village in the day time. The only lively
periods are the early morning when adults go to work, children go to school and the grandmothers go to the
food market and the late afternoon when adults and school children come back to home. It is also because
there are very few people moving around in the daytime, the journey of our observers walking around the
village was always accompanied by the loud yelp from the dogs of each household, even dogs attacking us.
One of the few places we don’t find aggressive dogs is the main street connecting Bridge 3 and Bridge 5.
In such a situation, we realized that the classical observation method in space syntax research “gate count”
can not work for this village. The sample activities we collected by gate count could not match the standard
for carrying a statistic analysis. This judgment can be supported by the finding from another space syntax
case study conducted in a village in China (Wang 2009). Therefore, We invented a combined method of
‘interview + unstructured observation + tracing’, to depict the routes where the main activities of the
villagers taken place in a efficient way. The hypothesis is that, if we know the main types of everyday
activities in this village, and tracing these activities in a random matter, the overlapping of these tracings can
show us a comprehensive picture of the spatial distribution of the main activities in this village.
Therefore, first we need to recognize the type of main activities in this village and the time period when it
will happen. This task is accomplished by the methods of interview and unstructured observation. Between
2010 and 2011, an observation group visited this village dozens of times in different season and talked to
local people and their government officers. The collected information were first written down that sorted
out by discussion. We put the main activities of the villagers’ daily life into three categories. (1) In the
morning, there are a lot of people go to work from home, go to the school in the town from bus station, and
go to the market for purchasing food. (2) In the late afternoon, there are many people come back to home
and people have a chat in front of their house. (3) In the daytime, there are some people go to nearby
stream for washing clothes and food, or just talk to each other in front of their courtyards. (fig.5)
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Figure 5 Typical activities and views in this village
* Left‐above: washing near the water front; Right‐above: charting in front of the courtyards;
* Left‐below: markets place in the morning; Right‐below: few people walking around in the daytime.

The second step is to tracing people from the market in the morning, from the bus station in the morning
and afternoon, and from the bridges in the daytime. We try to distribute the starting points of tracing evenly
in the whole village (Fig.6). There are 17 routes from the market, 19 routes from the bridges, and 5 from the
bus station. Then we overlapped the 43 tracing drawings on one map (Fig.6).
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Figure 6 The Starting Points of Tracing

It should be pointed out that, the originally plan was to have the same number of tracing starting points
from every bridge, but in the real operation, the observers found that in certain bridges, there were no body
passing by in one hour. To understand whether this is a coincidence or a regular phenomenon, we conduct a
half hour’s gate count on seven bridges simultaneously at 9 o’ clock in the morning. This result proved that it
is true that comparing to B1,2,3,5., the three bridges B4,6,7 do have very fewer pedestrians passing by. In
this gate count observation, we recorded 46 pedestrians form the seven bridges, 27 bicycles, 178 motorbike,
and 190 cars (fig. 7,8). The highest pedestrian flow was found on Bridge 1. If we transform this figure into a
hourly flow, it is 36 people per hour. This result again suggests that the movement flows in village is much
lower than the one in a city.
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Figure 7 gate count result for seven bridges (the left map shows the number of pedestrians, the right map shows the number of bicycle,
motorbike and cars passing by)
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Figure 8 Constitution of Movements

As proposed above, we believe the overlapping tracing map can reflect the main activity routes and the
frequency of villagers’ daily life (fig. 9). The result suggested that the ring road formed by Bridge 1,2,3,5 are
the comparatively heavily used streets of the villagers. Comparing with small lanes, the ring road’s surface is
in relatively good condition. It has connect the residential zones of the village, main commercial zone, and
the highroad all together. Therefore, it has the strongest public nature. Different from the zigzag paths in
the village, it has a relatively open view and connecting start points and destinations directly. Within this
ring road, the Miaozhen Highroad as a heavy vehicle lane and a tedious space, but still are used by the
residents in Embankment II as a main walking path to the market.
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Figure 9 The Overlapping of 43 Tracing Drawings (on the right)
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2. MORPHOLOGICAL AND SYNTACTIC ANALYSIS: TRANSFORMATION OF SPATIAL STRUCTURES
In this chapter, we will explore the transformed spatial structure of Kaihsienkung in the history from three
dimensions. First, we will compare the spatial structure of road network in 1936 and in 2011. Then we will
compare the location of spatial core in the water system network, road system network, and a combined
network of the two. Finally, we will comparison of the “Vehicles Road System” and “Only for Walk System”
in the current village. Both axial analysis and angular segment analysis are used and compare here. These
quantitative analysis will show us the different degree of impact from the road, water and highroad network
respective.
2.1 The Historical Change of the Road Network
2.1.1 The spatial structure of road network in 1936
According to Fei’s works and our interview, the streets along the streams undertook the main functions of
on land traffic in 1936. Thus, they were the public space in the village and the pavement condition of them
were better than other small lanes. We can also find that the residential buildings had convenient
connection with the riverfront streets and the streams. As there was no accurate map of this village in the
early 19th century, only Fei’s sketch. By carefully gathering information of that time period by literature
review (Huang 2000, Wang, 2004; Zhu 2010) and interviews with the old residence, we redraw the
settlement form of that period on the current map. Then we drawn axial map based on it and conduct axial
analysis and segment analysis on it. By the axial analysis, we found Bridge 4 had the highest accessibility
from the overall street network, Bridge 1 took second place (fig.10). It reflected very well the situation which
was recorded in the documents ‐ the area near Bridge 4 and Bridge 1 were with most residential buildings
and shops in 1936. While through segment analysis (fig.11), we found the model can fully capture the
importance of the stream banks, which was the routes that were heavily used in the history. This
comparison between the axial model and segment model suggest that segment analysis can better
describing the spatial structure of a settlement with curving waterfront than axial analysis.

B2

B3

B4
B1

Fig. 10 Axial Analysis: Road System 1936‐Rn（on the left）
Fig.11 Segment Analysis: Road System 1936‐Choice（on the right）
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2.1.2 The spatial structure of road network in 2011
Now, the road surface condition of the ring road formed by Bridge 1,2,3,5 is comparatively good, it is also a
road used frequently by the villagers. The road between Bridge 3 and Bridge 5 was constructed in 1980s, it
actually replaced the importance of the road along the southern bank of Stream A. And we noticed that the
original roads at the two sides of the stream bank have been gradually occupied by residents. Besides the
main roads, the paths in the village are formed by the space in‐between the buildings. These including the
footpath towards the streams and to the doors of each house, the grassland and mud that can be gone
through. Although the function of the streams declined obviously, the streams still has complementary
functions to daily life, such as vegetable washing, clothes washing and water playing etc.. Therefore, in most
cases the paths towards the streams are still retained as the main passage among the houses. But there is a
tendency of the undermining of the accessibility of the internal street networks. Because of the continuing
renovation and extension of the houses, there are many places have the problem of visual obstruction,
which means that in the narrow and zigzag paths, you know you can go though, but you can’t see though.
By axial analysis, we achieved a strong evidence for the common believe in Chinese academic world, that the
spatial logic of the village and towns in Tai Lake valley has undergone a dramatic shift from “attracted by
water” in the early 20th century to “attracted by road” currently (Dai, 2004). We found the previous
accessible banks now become the relatively segregated places. And the most accessible space are now the
highroads (Fig.12a). The changing importance of Bridge 4 is very obvious. We have pointed out that it was
once a main live centre in 1936 but currently declined to a place people rarely go. This axial analysis
suggested that the private occupancy of public space and the disrepair of pavement are only superficial
reason account for this change; the underlying and fundamental cause is the shift of the integration core of
this village. The street near Bridge 4 was once the most integrated line in the overall system, but is now a
segregated place to approach. Nevertheless, the result of segment analysis uncover the same result even
more obviously – it captured the ring road which are heavily used now (fig.12b). This finding again suggest
segment analysis has its merit in study settlement spatial structure which have a curving waterfront.

B4

B4

Fig.12a Axial Analysis: Road System 2011‐Rn (on the left )
Fig.12b Segment Analysis: Road System 2011‐Choice (on the right )
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2.2 The Juxtaposition of Water System and Road System
From literature review, we got to know that the importance of water network traffic to this village has been
continuingly weakened due to the completion of road network and decreasing of the regular boat system. In
1936, water network is the only connecting passage between this village and the outside world, and it is also
the main public space within the village. In 1980s, the tap water pipe network was provided in the village,
which lead to a further weakening of the dependence to the water. In 1990’s, people tent to travel by
motorcycles or trucks instead of boats. Therefore the boats of many family became out of maintenance.
Whether this declined dependence to the water system in this village have a spatial consequence? The
syntactic analysis can help us to answer this question. We have already know that the spatial core of the
road system was along the three streams (fig. 10/11). In order to fully represent the cognitive map of local
people in 1936, we can developed a “combined axial model” with the water and street network connecting
with each other (Fig.13). This model shows the streams were more integrated than their banks. And more
importantly, it shows that the integration core of the road system is consistent with the core of the water
system.

B2

B3

B4
B1

Fig.13 Combined Axial model in 1936 (left: the whole vision; right: zoom in)

However, this high level of consistency no longer exist in 2011. As we discovered above, the spatial logic of
this village is shifted from “attracted by water” in the early 20th century to “attracted by road” currently.
The integration core of the road system is now far away from the waterfront. This contract of consistency
and dis‐consistency between the water system and road system in the history and nowadays is not a new
phenomena. In Dai’s study in 2004, similar finding has been found in Suzhou, which is a city in the same
region of China And this pattern is comprehensible. This dramatic shift on the utilization of water has a
fundamental impact on the changing opinion of the villagers and even the loosing of the public space
monitoring along the riverside. From the interviews, we got to know that from 1990’s, people live near the
stream began to occupying the public space near river which were restrictively controlled. It is the countless
action by single household through the time gradually change the overall spatial structure of this village.
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2.3 The Comparison of the “Vehicles Road System” and “Only for Walk System”
Considering the different ways of travel, besides the distinction between road and water traffic, there is also
two other level of spatial structures: the road network that vehicles can use, and the road network that can
only used by pedestrians. Although these two systems are overlapping and connected with each other, but
the width and the condition of the surface of a particular path can arose different expectations of the
residents. We should admit that the spatial structures comprehensible by the adults who can drive and the
one for the child and elders are very different.
To further analysis the condition of path to the behavior and land use in this village. We conducted an
detailed survey on road conditions, distinguish the streets which can drive cars from the one only for walk.
In fig.14 we colored the streets can passing cars in red and the walk only lanes in green. If we compare this
map with the top 20% lines selected from the axial analysis Road 2011 – Rn (fig.15), we can find a high level
of correlation by visual inspection. The dramatic match suggested the local people have an instinct cognition
on the spatial structure. According to this instinct, they decide to spend their limited money and attention
on the streets that are have more potential to be used according to the spatial laws. Make sure these top
important paths are well maintained and no private occupancy should happen on these paths to narrow it
down. This phenomena has a interest relation to Hillier’s rule in the settlements grow experiement, which is
always conserve the longer lines in the vicinity of where you want to build (2002).

Can drive

Top 20%Rn

Only for walk

Figure 14 The Vehicles Road System and Only for Walk System (in the left)
Figure 15 Axial Analysis Road 2011–Rn. Top 20% lines (in the right)

This shift of traffic means have a consequence on the land use. There are more shops, factories and garages
be attracted by the vehicle lanes. However, the water system still have its strong influence on people’s
everyday life. When we examine the static activities recorded during the movement tracings, we can find
that a lot of them happened along the waterfront.
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3. THE TWO‐FOLD RELATIONSHIP BETWEEN SPATIAL STRUCTURE AND SOCIAL PHENOMENON
3.1 The Relationship between Shop Location and Spatial Structure
We have already find a strong correlation between the location of shops in 1936 with the integration cores
showed in axial analysis (Rn), angular segment analysis (Choice), and the combined axial model with water
and street network (Rn). The “combined axial model” is particular interest. If the water system of that region
do not change much (the axial mapping of the 1936’s water system is based on the contemporary water
map due to the absent of historical map), globally speaking, the stream near Bridge 1 should be more
integrated than the stream near Bridge 4. Therefore, it was nature there were more shops near Bridge 1
than Bridge 4 which was recorded in the document. This hypothesis will be test by further cooperation
research with sociologist.
In 2011’s spatial analysis, we find some newly occurred shops have close relation with the ring road,
showing the active adaptation of the residents to the changing space structure（Fig. 16a）. The shift
situation of Bridge 4 from a lively centre to a place people rarely passing by, can show the powerful
influence of changing spatial structure to the shop location decision makings.

Figure 16a Angular Segment Analysis (choice‐R1200) (in the left)
Figure 16b Shop Locations in 2011 (in the right)

1.1

3.2 The Relationship between Movement Tracing and Spatial Structure

When we comparison top 20% lines from the axial analysis (Rn) and the overlapping tracing routes, we find a
very strong relevance by visual inspection. Although the roads in periphery of this village has spatial
importance but not many people passing by, this can be explained by the travel custom of this village. For
longer journey, the villagers tend to drive other than walk. And very interestingly, this analysis highlighted a
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un‐obvious path near the southern bank of stream A（Fig. 17a）. In the observation, we found this zigzag
path are now surprisingly frequently used by local people. This analysis just explained the underline spatial
reason for this amazing path.

Figure 17a. axial analysis top – Rn (top 20% lines are in red0
Figure 17b. overlapping tracing map, observation conducted in 2011

CONCLUSION
From the research, we achieved four main findings. Firstly, this case study again illustrated the classical
argument in space syntax theory on the relationship among spatial configuration, movement flow and land‐
use (Hillier etc.1993). When comparing the main public activity route today with the current integration core
of the village, we find a high correlation between them by visual examination. Besides, we found a strong
correlation between the distribution of shops and the integration core both in 1936 and 2011. The
transformation of spatial structure uncovered by syntactic analysis can explain the change of land‐use
distribution. An illustration of this finding is the southern bank near bridge No.4, which was once a main live
centre in 1936 but currently declined to a place people rarely go. The authors proposed that the private
occupancy of public space and the disrepair of pavement are only superficial reason account for this change;
the underlying and fundamental reason is the shift of the integration core of this village.
Secondly, by syntactic analysis, we provide quantitative and objective evidence for the common believe in
Chinese academic world, that the spatial logic of the village and towns in Tai Lake valley has undergone a
dramatic shift from “attracted by water” in the early 20th century to “attracted by road” currently. The
syntactic analysis showed that the previous accessible banks now become the relatively segregated places in
the village, also it suggested that the high level of consistency between the water and road network in the
history no longer exist now.
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Thirdly, we found the competition between public interest and private interest manifested itself very clearly
in the transformation process of this village’s public space system. These two interests negotiated with each
other in the numerous actions of invading and occupying of public space. These struggles has been strongly
influenced by the gradual eclipsing of waterborne traffic and the raising of vehicle traffic in terms of their
importance to the everyday life. This type of negotiation and competition could be the main self‐organizing
law of the form evolution of this village.
Finally, we found in many aspects, the Angular Segment analysis can better describing the spatial structure
of Kaihsienkung. Compare to the result of axial models, the angular‐segment model in 1936 captured much
better the banks of the streams and the one in 2011 captured very clearly the ring road. These two most
accessible or easy passing‐by places suggested by the model are just the ones recorded in the document and
be observed by the authors in nowadays Kaihsienkung. The merit of Angular Segment model to Axial model
is also found in a parallel study conducted by the authors in a nearby town Tongli (Chen,2012). Therefore,
we want to make a hypothesis here for further research to test ‐ Angular Segment analysis can better depict
the spatial structure of a settlement with curving waterfront than Axial Analysis.
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