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Abstract: Traditional settlements, including towns and villages, are an important part of Chinese
historical architectural environment, showing a variety of unique spatial characteristics. Since
the previous studies mainly focused on the spatial form of cities and towns, and mainly focused
on the descriptive analysis, the spatial morphological characteristics of historical settlements in
rural areas are unclear. This study proposes a new method to understand the spatial morphological
characteristics of rural areas, and analyzes the differences of spatial patterns of traditional rural
settlements in China based on syntactic principles. The 9 settlements (3 groups) with obvious
regional characteristics were selected as the study objects, which were the Nanliuzhuang village,
Baihoubao village and Caotuan village (Group 1) in the North China Plain; the Shitan village,
Changxi village and Gaoyang village (Group 2) located in the Yangtze River delta region; as well as
the Pingyan village, Pingan village and Tiantou village (Group 3) located in the Yunnan-Guizhou
Plateau. Then the star model is used to reveal the difference of spatial features among different
samples. The star model provides a method to interpret the spatial pattern of traditional Chinese
settlements, so as to understand whether the spatial pattern of settlements is inclined to organic
distribution or regular layout. The star model results show that the traditional settlements pattern in
China changes from north to south from standard settlements to deformation settlements and from
background settlements to foreground settlements. The Han settlements are more structured than the
minority settlements, and the northern settlements tend to be more integrated because of their regular
street network structure. In addition, five measures of axiality, curvature, intelligibility, synergy and
organic spatial layout are used to explain the differences of spatial structure of traditional settlements
in different regions. Among them, the axiality and curvature can measure the deformation degree of
the settlement space structure. Intelligibility and synergy measure the legibility and visibility of the
spatial structure of a settlement. Organic spatial layout can be used to measure whether the spatial
distribution of settlements is uniform. The results of categorized spatial measures show that the Han
settlement shows the planning trend of the ideal urban pattern in Kaogongji. Specifically, northern
settlements are more axiality and intelligibility than southern settlements, and have straighter street
patterns. In the southern settlement, the river is in the integrated core area of the street network, and
the spatial layout is more organic, so the river-oriented model can be applied to natural settlements
with spatial organic distribution, mainly ethnic minority settlements, and some Han settlements
in the south China have this feature too. In traditional feng shui ideal, the location of a settlement
should take into account the realistic landscape location, such as sitting north (mountain) and
facing south (river). In ancient times, rivers were very important to the spatial layout of settlements,
because they not only provided water, but also served as important transportation channels to
support economic development. The results found that in southern settlements, rivers tended to
intersect with more integrated streets than with more choice degree streets. This further indicates
that rivers play an important guiding role in the spatial layout of settlements in the south China.
The difference of integration is more significant than the difference of choice in the spatial attribute
of the decisive axis. The results show that the spatial pattern of traditional settlements in China
can be divided into axiality-oriented and concentric river. The former reflects the spatial pattern
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of “ideal city” in Kaogongji, while the latter reflects the thought of harmonious coexistence between human and nature in feng shui ideal. This study uses

a series of mathematical measurement methods to explore the spatial characteristics of Chinese traditional settlements, which can promote the expansion

of the interpretation of Chinese traditional culture and contribute to a more accurate understanding of the spatial distribution pattern of Chinese traditional

settlements. For example, in Confucianism, the regular layout pattern of Han settlements leads to significant spatial axiality, which further reflects the regular

spatial cognitive pattern of five directions in ancient China, such as east, west, south, north and central. And the influence of feng shui ideal (the correlation

between human and nature embodied in the natural landscape) on the spatial pattern of settlements.
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Fig.1 the plans of historic Chinese settlements (from top to bottom: the northern Han
settlements, the southern Han settlements, and the settlements of ethnic groups)
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Tab.1 hypotheses regarding the categorized spatial measures of historical Chinese settlements

et s R [

il DU R P ALAEFR B T oD )23 [, S BIf 38 100 265 1) il
LRI, TG — s A . XA R R SE DY i A
FEARBT. T LR (411 ABOFTEE, ol M
T2H2F0203

HES DU IR T 550 B R SR 9 A 2 [l A ey b ) 32 2 DR TRl Y

HHEE, FT LA A it BB 55 321 A SR B AR It

S, IR RAZ A2 0 AT

] B BRI % TR RE OS5 o M B A SRV B R (0 B DR

R =S R S5 TRE A Sy M, DA E R SS AR X B i T

W HIRIEZS IR, A RURRER T (ZH3) il 340 e B2 % A1

TOUGERTE (HI5A12) o MEDURRTE b, Jb 7R ¥ 123 )25

(L) LU 7R v (4H2) SRS IRAR . DRI, 41 AYHE PR 2L

JE e

PRI P A SRE T 18 1) Jm AR S 5 B R A Z I (K SRR L

B3 E ST, DUKRT (L1S52) M3 1] bR 10

RO TER % (413)

WK BRSSP A VER], BEQE AT HRIRIE I Z . i

L 5 i ) 2 1B A Jey T RE-5 TR AR AT O o AIRSEris T SR e i)

DRE P T B i S AR AR R E

] P AR

Pl

ZE WA B

ISSUE 5 Oct. 2023/JOURNAL OF HUMAN SETTLEMNTS IN WEST CHINA /106

PIZEAFAE o IS5 RULVITE RIS ML RIBET B, DUBRTE N T ALK
IR, BARRARGE—, FTLMIE ML S Z M2 B0, 250z
UG 5], SR 1 Hp e A e 2 LBk P WL DU SRV 25 1032
M o 11T/ 0 450 B SRV N A TN R KA W 38 v TR R, B T
IR FI) P T TS P2 AR AE . X U/ BRI SR P e LRI S b, EL
TS MR IR R, AR B AT R

22 HEZENESHER
2.21 ik

) P AT AR g A0 3BT SRV B A 0 A3 (R0 Ry o TR, b
05 DU SR P& F2 DAL TSR Ay Al P, Ao SR 0 AR il 1) (1 A 1 4%
B (0.18) . EHER (0.12) . FERERT (0.11) 3 T REARZE R FHE
BAT (0.04) [l (78 R 7 DU SRV H B EARIRAS s = A D R
JORER T Z A1 22 S AN, B SR Al BE (R O 5, b (B 1 3 BTG
25 G AL, T2 5 AR E ), A6y DU 95 AE R 57
TEAS I TSR A5 9 25 IRk P RIS SRR, DU R 2 I LA
L mice
222 %

WMEBFTR, ARSI 1, DR RAE2R (13.56) /2
ORGP A Fe AR R, OO (7.87) , inidb oy DU
MEBERS (1.11) RO MEGERIE il R iR, G2 R I, DURR & 16
T O 24 1) AR TR P R AR 55 T BRI SRV, TR A B3 IR I 3R R 11 7
BT, 3 RIE T, T RIE AR B AZ R S
T e = O R STy v e abs W O RE TR = 7 S W IR QST
SRR, R R AR S, BT LA T R I R AR AR B R
TR T A 15 e T A7 R M T AN R SCAR I SE ), R BOL AT B TR
A AT REHIAAEL
2.2.3 B

YBR[ 4 SR s (R 22 TR DG 3R, A
S5 S A R 285 AL S 75 A BT S X A R s (R A A B AR O R, RIS
T2 [A] 5 8 R 25 [ A5 OCHR G — BRI b 7 DU SR 7% W IR L o
TR AT B AR, R v 2 D S B OB BB A 4 S B I 14233

NACH#JE
CE M%)
4
3
NAINI K AH NACH# A
CHIT 56 P 25 CH 52D
NAINJE
Qe IED)

m— L5 BB S — 7 DU — SO RS

E2 EMRBLER

Fig.2 analytical result of star model
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Fig.3 analytical results of categorized spatial measure
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Tab.2 the statistics of the decisive axial lines in historical Chinese settlements
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VR R T (A R U, B A R b G DURER T AT
REAYRPIRAS e, HRAEAAE, B S AR ARG . [, T2
fifp B AT RE5 Sl e BRI FHAT 5% o DU SR 23 A1 E HAT S ey o] P
JE o PRI, IS R BSOS B DA Ik 2R LA L 1) S B A 52 5]
FARHIIE 2R, AR SV 25 LA AT Bl A% Sy, BT AR
RIR AT 4 R o, SRR T 12 B A& A TS IE | Ik
TR LSRR IR 5L

SERRI, DUBERTE 0073 (AR Ry ST A A e (4 A S X

TR S A T AR 28 (A LA 9 F AR B3R v, 32 20 DRI
JEIRTE, TR — L8 g J5 B DU SRV LA — R . e P E XK AR
th, RIEH LN BOAZ ISR LKAL E, Aedb () el () o 7E7
AR TR BRI, 17 ELJE S 20 A JR ) o A I
ST T SR e 2 A Jey A i B 0 RIS R, TR R DTSR T, AL
AR RSB ETEANSS, AR AR B . X Ui
VAR R SRR A AR b e T R R

32 MRHERESEX

F T b P A T A R B A B, X e —E R LS TR S S
SERL . TR, 1% 50 B v 2 TR A T U PR 2 A 2%y, o B sG
HbAR | A A R 2R Tk S P 3 6] 50 s TR ASE = ) 5 i S22 245 )
(IR XD 7 S N 11 s e e [ K b2 RS 2 B e V1 R T e A a1
VITCTE S I8 = AP 5 AT S R o i v L il rT g e 5
PIEIVEFIR S . PR, X% e SR Vg 25 R X S 5 i) i
2, is e i TESRSEBmE 5%, (4R =5 SRk,

SR, A% (AT A SRy 2 A7 T 25 () ) — b 8205 1%, B4 040
AR EBOIE A RO SRR, I B Iz 42 SRS
B (R PR, (RAS SO H % D e e SR L fige o 6 1 2 5
VE a3 TR T R T I O, W DA R R
HI RIS

ISSUE 5 Oct. 2023/JOURNAL OF HUMAN SETTLEMNTS IN WEST CHINA /108

AR A L ASRIBT R C B AR PE DT e b5
HIFFEMI 23 (8] R B B R T A% G R P i ZS [, b 1791 Y
(AL GERTEHEAT LR IIT, LIS Ui AN [ b ol ) 3R % 25 TRl =X
ZES A T RRGER, B R R R S Ai A SR K 19 2
125 S50 0%, AEBIZLBIEE341, NAINA R A MEERY, MINAINAY
MBI 5 RRW], rhEE GRS AL R ™A T ARER A
. IS SERIZ8 SRR A B5AS . DUBSR VR L AR RO ER T AT 4,
Fat (FR THNACHIIE A ) , ALT7 5% IR A 1 T8 I 25 25 44,
NACHEAAEEUR, PIDUS RIS R 23 AR S T — . @it Ay
AL, A DOr BT SR 2= RIAS A T S BT A AR AL, mT Ak
IR LY B AL SR I i = A R A £ 2 5

WFFEETE T TR L SR TE 25 MRFE RS RS [ T 1. o
TR A BEIN i, DURBERIE R s il 1 (B0 ) P B AR B Joy )
PURIE . NI, SETF Rl i 5 T BRI Y s T L 1 I i Ay
SERIFRSCRE. HASRUL, AR (411 Lepa iR (412M413) A
Sk T B, HAREI AR E Wi P EAE DRI SR AL
TR SCRAIT TR o (I, ik R S A OG, T AT R i mT e
S DRIVERIA % BEAh, WFSEEHIRE 1 7E R TR i b, Al THrE
IR SR, A LS A R B RAT . BFTE i A B
PERMZ R ZSAEYE b, BB RELCEPREAT HO E 2E 57

TEREEERN L, DIPTSR R GE R T RPN 2S (4% )5, RVhk
SIS A R Y WESE A AR AT A FOR e v e A S R R
AR, ARG 2 AR (OB SR v MU g A1 S s W )
IR A A G181 i VS R M 2 N A T INDAN S N W= S W)
AR, BT i AR G AT 2 A B A R TR
) FXOK B (LK FAR VLTI IS ARG 20 ) R 3R 25 TRl
JRIBEER . AR, BRI A [E A, BEFOR A 20 i I vk 2 0 s
I GRS 2 A], LIRS M e M SR E s R 70 7 1%,

S REPOBEC L G s i (SN

R

@  “PEFEETNMEPRAHICRTAE, @B, L PAEGTHERE
WA, FREWGH7), PRAL, WHHH. " BAKRE R, KIENF
L2 [M]. AbT: AR, 1988: 584-585.; “iEM A TR EEAME
18] 32 iR 5 9 2 A2 B T s PRGBS vl X AP )WL A — B Ab E BUSAR
B, AR A F I S ARG 77 B X AP B AP R B Ak
W EHRE, GBS EIRA LR T AERIRNE, BAAA XA 4%
&, AR T PRATOTORHAXRRLEH. " HAS KA FEEAR
£ (F—%) [M]. Lif: BB KRF A, 1998: 88.; “pE LM 54tk
S0 AR LT R A B EAMN S IAEE, MR AEE T AR
R g R AN, LE2RIE, TERREPEHULK. 7 HA
RN A7 A 242 (Mircea Eliade) . F2EHRE [M]. £7T1¢, ZBE#,
BeAERL i b B AR AL, 2004: 469..

SE Tk
(1] A IMRRKAR
2002(4): 42-47.

LR G AR AT AR RS,



(2]

(3]

(4]

[5]

[6]

[7]

(8]

[9]

[10]
(1]

[12]

[13]

[14]

(15]

(16]

(17]

(18]

[19]

(20]

KARIMI K, VAUGHAN L. An Evidence-Based Approach to
Designing New Cities: The English New Towns Revisited[C]//
CARMONA M. Explorations in Urban Design: An Urban Design
Research Primer. Ashgate: Ashgate Publishing, Ltd, 2014: 261-276.
ASAMI Y, KUBAT S, ISTEK C. Characterization of the Street
Networks in the traditional Turkish Urban Form[J]. Environment &
Planning B Planning & Design, 2001, 28: 777-795.

OMER I, GOLDBLATT R. Spatial Patterns of Retail Activity and
Street Network Structure in New and Traditional Israeli Cities[J].
Urban Geography, 2016, 37(4): 629-649.

Tk, vHIR, BE AR AR A AT, S, 2008, 131(4):
65-69.

BARAN P, RODRIEDGUEZ D, KHATTAK A. Space Syntax and
Walking in a New Urbanist and Suburban Neighbourhoods[J]. Journal
of Urban Design, 2008, 13, 5-28.

OZBIL A, PEPONIS J, STONE B. Understanding the Link Between
Street Connectivity, Land Use and Pedestrian Flows[J]. Urban Design
International, 2011, 16, 125-141.

HILLIER B, YANG T, TURNER A. Normalising Least Angle Choice
in Depthmap and How It Opens up New Perspectives on the Global
and Local Analysis of City Space[J]. The Journal of Space Syntax,
2012(3), 155-193.

SHENG Q, WAN D, YU B. Effect of Space Configurational Attributes
on Social Interactions in Urban Parks[J]. Sustainability, 2021, 13, 7805.
B, g, Big, 5 R 6 RHAI M), A PR Tk R4, 2021,
KoL, oA, R A, 5 78] 8RR B R & 54T 6
R[] M A+ HARFEAR, 2018, 35(6): 637-642.

AL_SAYED K, PENN A. On the Nature of Urban Dependencies:
How Manhattan and Barcelona Reinforced a Natural Organisation
Despite Planning Intentionality[J]. Environment & Planning B
Planning & Design, 2016: 975-996.

Bk, AR, BRES, =R aESRTARIM]. @R A KSR
4, 2007.

RAE, Bk, FROHBATOREENSENAR[T]. TREH,
2020, 50(12): 25-31.

R AT 2R 850 E R AT BB ST n—AARTEH iR
BI[T]. &K JEAT 5T, 2017, 24(8): 29-34.

HILLIER B. The Genetic Code for Cities: Is It Simpler than We
Think?[C]/PORTUGALI J, MEYER H, STOLK E, TAN E. Complexity
Theories of Cities Have Come of Age, Berlin: Springer, 2012: 129-152.
TA, FEA, T4k AE 3 RARREN ST 865 0 VASk
BIHEA AP, s EARFIRF R (ER S, 2018(3): 154-161.
LIAO P, GU N, YU R, BRISBIN C. Exploring the Spatial Pattern
of Historic Chinese Towns and Cities: A Syntactical Approach[J].
Frontiers of Architectural Research, 2021, 10(3): 598-613.

AAIRAL, AR, KA, F P EHIGE S R AR AR G T A S
AT L3R, 2020, 38(3): 436-448.

ASAMI Y, KUBAT S, ISTEK C. Characterization of the Street
Networks in the Traditional Turkish Urban Form[J]. Environment &
Planning B Planning & Design, 2001(28): 777-795.

(21]

(22]

[23]

(24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

2023F 55580/ 5B A\ BRI E /109

HILLIER B, HANSON J. The Social Logic of Space[M]. Cambridge:
Cambridge University Press, 1984.

LIU X, JIANG B. Defining and Generating Axial Lines from Street
Center Lines for Better Understanding of Urban Morphologies[J].
International Journal of Geographical Information Science, 2012,
26(8): 1521-1532.

HILLIER B, BURDETT R, PEPONIS J, et al. Creating Life: Or, Does
Architecture Determine Anything?[J]. Architecture & Comportement
Architecture & Behaviour, 1987, 3(3): 233-250.

HILLIER B, IIDA S. Network Effects and Psychological Effects: A Theory
of Urban Movement[C]/VANNES A. Proceedings 5th International Space
Syntax Symposium, Delft, Netherlands, 2005, 1, 553-564.

TURNER A. Angular Analysis[C]//Proceedings 3rd International
Space Syntax Symposium, Georgia, Atlanta: Georgia Institute of
Technology, 2001, 30, 1-11.

LIY, XIAO L, YEY, et al. Understanding Tourist Space at a Historic
Site Through Space Syntax Analysis: The Case of Gulangyu,
China[J]. Tourism Management, 2016, 52, 30-43.

HILLIER B. What are Cities for? And How does it Relate to Their
Spatial Form?[J]. The Journal of Space Syntax, 2016(6), 199-212.

LI X, LI W, SMITH S, et al. Hidden from the Wind and Enjoying the
Water: The Traditional Cosmology of Fengshui and the Shaping of
Dong Villages in Southwestern China[J]. Landscape Research, 2019,
44(5): 614-627.

TRIRA, TR, LEM, 3. FNE R G 0] K F B R4 5 1% KT
VAR AL A A BI[T]. 3T R AT, 2020, 27(12): 1-6.

B, Mhiret, WA, )R A TS MAE LI EZ RS BN S 5T
5T[J]. HF2SAR, 2013, 68(2): 209-218.

FHAHI. REA B A 6 EAEIM]. AL PEEA T L E A, 2019.

SRS
B1-4: VE% %4
£ 1-2: fEH %4

YR A HE: 2022-09-04
(S )



