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Fig. 1 Three-dimensional form quantitative index system of traditional mountain settlement
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Tab. 1 Indicator data statistic description

Bzt W/ ME WRAE HIfE PR
BT/ m? 5115.51  125275.00 48341.19  29274.55
T HEE 1.08 3.55 1.96 0.67
Kt 1.02 3.13 1.81 0.55
el 0.23 0.52 0.33 0.08
NI Y 1.41 1.53 1.46 0.04
H AR/ m 14.31 118.29 65.50 28.61
iR 1.04 1.23 1.11 0.04
ESMERELE  0.07 0.62 0.47 0.13
ESENRELE  2.84 24.69 13.92 5.95

TEFEACE n =23,
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Tab.2 Matrix eigenvalue and variance contribution rate of factor analysis

SRR B SRR O AT , R BUERVE R
JEVA RGO T AT IRAR L, wean 24 0 “ BUBOE SN 17
J7ZETTHRA N 26. 35% 5 55 3 TN T~ 3L a8 Al 4
FREIE SR SR V& P T B b A S B A R
ey 3, B (] 4 45 R A B ki 44 8 © 5 ]
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it 52/ % FER % it 52/ % FERY % it 722/ % FB %
1 5.07 56.32 56.32 5.07 56.32 56.32 3.10 34.47 34.47
2 1.49 16.50 72.84 1.49 16.50 72.82 2.37 26.35 60.82
3 1.04 11.58 84.41 1.04 11.58 84.41 2.12 23.59 84.41
4 0.58 6.49 90. 89
5 0.41 4.59 95.48
6 0.25 2.73 98.21
7 0.13 1.42 99.63
8 0.02 0.21 99. 83
9 0.02 0.17 100. 00
*3 EEFEHRER
Tab.3 Principal Factor Load Matrix
TREE Hir Tiek f5
SN
HF1 HF2 HF 3 HF1 HF2 HF 3
RIE T/ m? 0.67 0.60 -0.30 0.31 0.90 -0.08
SUE SIA /i i 0.70 0.33 -0.51 0.16 0.88 0.23
A -0.91 0.15 0.30 -0.43 -0.59 -0.63
Kty 0.52 -0.67 -0.096 0.26 -0.05 0.81
APl 3 -0.55 0.63 0.36 -0.10 -0.15 -0.90
HuFHMIRE AL 0.77 -0.16 0.46 0.86 0.04 0.30
AR/ m 0.85 -0.06 0.360 0.88 0.29 0.20
A A R L 0.76 0.33 0.19 0.70 0.49 -0.00
A e PR L 0.90 -0.01 0.30 0.85 0.31 0.27
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landscape surface area based on the geology significance of the

A Morphology Study on Traditional Mountain Settlements Based
on 3D Quantitative Methods and Factor-Cluster Analysis:
A Case of Miao Settelements in Southwest Guizhou, China

JIA Ziyu', ZHOU Zhengxu®

(1. School of Landscape Architecture, Betjing Forestry University, Beijing 100083, China;
2. School of Architecture, Tsinghua University, Beijing 100083, China)

Abstract; Traditional forms of settlements incorporate profound values of regional landscape and cultural context.
The protection and continuation of these forms is a principle strategy behind the planning and design for rural
settlements. Unlike settlements in plains, traditional mountain settlements have prominent, three-dimensional
(3D), morphological features due to their complex topography. However, current research lacks comprehensive,
quantitative methods of 3D morphology analysis of mountain settlements. Based on the attributes of horizontal
space, vertical space, and building perplexity, this paper established a 3D morphological quantification and
classification methodology for mountainous settlements. Considering a set of traditional Miao settlements in
Southeast Guizhou province as an example, this paper achieved a scientific division of various settlement forms
using factor-cluster analysis. The main findings can be summarized as follows: (1) Factor clustering elicited the
settlement’s morphological index using three main factors; 3D factor, scale factor, and structure factor. (2) Cluster
analysis achieved effective division of the settlement forms. (3) Additionally, the 3D structures of Miao settlements
are categorized as follows: star-shaped settlements of low density on the deep valleys of the hillside, round and
stripe-shaped settlements of low density on the gentle slopes of the hillside, circular-shaped settlements of high
density on flatlands, and the star-shaped settlements of low density on compound terrains. Furthermore, the result
explained the difference and similarities, as well as the logic for the generation of different types of Miao
settlements. Scientifically and effectively, this method revealed the essential characteristics of mountain settlement

forms, and provided quantitative guidance for settlement planning and protection classification.

Key words: mountain settlements; 3D form; quantitative indexes; factor-cluster analysis; morphology type
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