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Spatial heterogeneity and driving mechanisms of “Chinese Traditional Villages”
in Yunnan Province at geographic grid scale

LilJing, Bai Xianqing, Li Ruifan, Li Qinghao, Chen Qian
(Faculty of Architecture and City Planning , Kunming University of Science and Technology, Kunming 650500, China)

Abstract: [Objective] This study aims to clarify the spatial differentiation characteristics of “Chinese Traditional
Villages” in Yunnan Province, explore the mechanisms through which influencing factors contribute to this spatial
differentiation, and thereby provide a theoretical basis for the systematic protection and sustainable development of
traditional villages. [Methods] Taking the “Chinese Traditional Villages” of Yunnan Province as the research
object, a series of spatial analysis methods were applied at a grid scale of 10 km X 10 km to analyze their spatial
distribution characteristics. Subsequently, the optimal parameters-based geodetector (OPGD) and multiscale
geographically weighted regression (MGWR) models were employed to analyze spatial differentiation and identify
driving factors. [Results] (1) The “Chinese Traditional Villages” in Yunnan Province exhibited a clustered
distribution pattern, forming a spatial pattern characterized by “three high-density zones and several medium-
density zones”. (2) Their spatial distribution showed significant spatial dependence. Different influencing factors
exhibited obvious differences in explaining spatial heterogeneity, with historical and cultural dimensions

demonstrating the strongest driving effect. (3) The number of Grade A scenic areas was positively correlated with
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the spatial differentiation of “Chinese Traditional Villages” in Yunnan Province, while the effects of other factors

showed spatial differences in positive and negative associations. [ Conclusion] The spatial differentiation of

“Chinese Traditional Villages” in Yunnan Province results from the synergistic interaction of multiple factors. The

positive and negative correlations between individual influencing factors and spatial differentiation constitute the

key mechanisms shaping this pattern. Therefore, conservation practices for traditional villages should fully

consider spatial distribution differences and the positive and negative effects of each influencing factor, and

conservation strategies should be formulated and implemented according to local conditions.

Keywords: traditional villages; spatial differentiation; geographic grid; OPGD; MGWR; Yunnan Province
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Fig. 2 Distribution of independent variables of each influencing factor in indicator system
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Fig.3 Distribution of kernel density and standard
deviation ellipse of “Chinese Traditional Villages”
grid in Yunnan Province
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Fig.4 LISA clustering and hotspot distribution of “Chinese
Traditional Villages” in Yunnan Province
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Fig. 5 ¢-value statistics of influencing factors of spatial differentiation of “Chinese Traditional Villages” in Yunnan Province
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Fig. 6 Single-factor detection results of influencing
factors of spatial differentiation of “Chinese
Traditional Villages” in Yunnan Province
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Fig. 7 The q-value heatmap of interactive detection for influencing factors of spatial differentiation of
“Chinese Traditional Villages” in Yunnan Province
R2 ZEA"HFEEAGEAE ZSESREMEFELERIEER
Table 2 Collinearity diagnostic results of influencing factors of spatial differentiation of
“Chinese Traditional Villages” in Yunnan Province
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Table 3 Comparison of performance indicators for OLS,
GWR, and MGWR models
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Fig. 8 Distribution of MGWR regression coefficients for influencing factors of spatial differentiation of

“Chinese Traditional Villages” in Yunnan Province

HARRT AL IE 152 00 9 A 95 X80, HR2

SR RE AE 23 () M BRI e 52 B el 1 1 2R 0 Y A
A o SO AR 38 B S PR B B D RO RN A
A I R AR BE L N A AR SR TR T A )
G AT 4 I ) 52 0 B A 1) B A R Ol W . AR S AR
DX O I 18] 5% 03X — EAE , 3R W1 D s SR R R B
5 o8 BN AR TP AR G v T I G BAR B
FOfRAr 5 e R A AT B 1 X R SR AR R Iz
AN 2B PR A R R AR U AT X G B B T RS R . A

BRGNS X —HNTRE, A E AR E
RO Z2 BRI 9 2 T A 1 2 — , D BRI 1 =5 ]
Or A7 6 SR 5 AR GE R e o A AT AE R SRR . N, B
P AL AR D 48 A BB SR R X TR R S b
RCRTEN T He 28 500 A 9 e (B X8R, BDAIE T 3%
Y == R & 1

Il LA A 8 R I DR 5 v I — T S0 A 2 Y
— I, S R R G I B OC AR BARR BN - il —
S — P Ll — T A oy M DR o AR G T o A



5 6 3]

AR L B )RR A b R AL G v R 2 1) S T K 3R S AL F 381

T S BELA A B8 g B9 DX, T R B T YT RS VM ZL T
o E AL G2 RTINS R g A A SRR AR R B Y X
o X —BUR Y 2 A P E AR SR v T2 AL
HE R B 5 B A U M B R Yl B A A e ) R
JE & — 4B XTI — Ty T T A B A T BE
e G2 1 9% 19 B8 A7 B A1 AT ) Y 2 18] B304 5 (HL A% G2 1 9%
B DR AP 5 3T 08 A R IR AR R 5L, B A 5 B T A
JE [RIAF: RE A% 48 T A% GE T v 1) DR P KT o

120 1 120
UiVIEPS IEAHR
K100 [ A04 1100
= 80 | 33.6 40.53 kY . i
fK - 47.14 5015 80 %
= 60 - - 86.75 {60 #
Q:\’ 40 F 86.96 ﬁm
, 66.38 1 40 m¥
M 20 40.87
0 1 1 1 |13'25| 1 1 1 1 i 20
# H# £ £ 2 # ® =
A X & & 4o & K B
¥ K 8 F O & B Z
2 5 £ 2 < 8 R 2
X < ¥ £ £ B &
X R ¥ K =
R H®oX R
# A
B9 ZzEma“hEEEMNE ZEaSRZMEFHERES

R EZ XTSIt E
Fig. 9 Comparative statistics of positive/negative values
and significance of influencing factors of spatial
differentiation of “Chinese Traditional Villages”

in Yunnan Province
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