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Morphological Characteristics and Spatial Evolution Laws of Rural Settlements at
Peak-cluster Depressions in Rocky Desertification Areas

LIN Guang'?, WANG Yan'?, WANG Lei', LIU Yungen'?, XU Jincheng"?, LIN Pin'*

(1.College of Soil and Water Conservation s Southwest Forestry University s
Kunming 650224, China; 2.Key Laboratory of Ecological Environment Evolution and
Pollution Control in Mountainous Rural Areas of Yunnan Province » Kunming 650224, China)
Abstract; [ Objective | To explore the morphological characteristics and spatial evolution patterns of rural
settlements in the karst depression rocky desertification area. [ Methods | The distribution of rural settlements
under the scenarios of economic development, natural development, and ecological protection by 2035 was
predicted using the PLUS model. The morphological characteristics of rural settlements were identified
through Morphological Spatial Pattern Analysis (MSPA), while the past, present, and future morphological
characteristics and spatial evolution patterns of rural settlements were analyzed using landscape pattern
indices, landscape comprehensive dynamics, and the Ripley K function method. [Results] 1) There was an
increasing trend in the area of rural settlements from 1990 to 2022, with the area expanding by 6.09 km?” and

the number of settlements increasing from 366 to 1 253. The core and edge were identified as the dominant
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types of rural settlements in the study area, with their areas increasing by 1.90 and 1.51 km?®, respectively,
primarily concentrated in the central part of the study area. In contrast, isolated patches and branches, which
increased by 1.07 and 1.15 km® respectively, were mainly distributed in the northern and northeastern parts.
2) The complexity, richness, and fragmentation of rural settlement types generally showed an increasing
trend. The development of rural settlement types was most gradual from 1990 to 2000 and most intense from
2010 to 2022, with the expansion primarily occurring in Xingjie Village, Laojie Village, and their
surrounding areas. Across the study scale, rural settlement types exhibited a clustering trend, which
weakened as the spatial scale increased, and the urbanization process led to a reduction at spatial scale.
3) Under all three scenarios, the area of rural settlements showed an increasing trend, with the areas
reaching 11.42, 7.68 and 9.14 km®, respectively. The core type was identified as the dominant type in the
study area, with its area increasing by 4.02, 2.60 and 3.14 km’, respectively. Rural settlement types
exhibited a clustering distribution pattern across spatial scales, with the ecological protection scenario
restricting the expansion of rural settlements. [ Conclusion] Rural settlements in the study area are in a rapid
development stage, with expansion mainly occurring in the core areas. The expansion of isolated patches has

increased the complexity of the spatial distribution of rural settlements, and during the urbanization process,

rural settlements have gradually concentrated within smaller spatial scales.

Keywords: peak-cluster depressions; rural settlement; morphological characteristics; laws of spatial evolution

Received:2024-08-12 Revised : 2024-09-01

S R R VE TR R A 7= 2 VA O i N B L 7E—
EHUETE BN RS R SRS mBIE A
TR GMGE R RN S AR . SR RE SR
SHEBEN S RALIEE RARENSINT AR
Mz FEARWIER" . &SNk
J& WA KO s R T & M RIS R AEE RS L H
EZE S JIEEEUIR R ST E AN VNN T 59 s N BT
b2 = e A o) L, 7 LRSS b RE T R Lk
JEUH L SR R E 23 R Ry & R IR 2% 5 s 75 b S 11
T, HoAS (RS JRy B 25 AR RRAE A] LA B £ R AR
KRR,

ESPOIER DL AR A e 2 S 0T 1 DO
B B P X SR B IE B9 B B AR A R TR A ) %
SR AR s R, &R RIE A AR 5 X LA
fiE, & B BP0 43 540 Js DAk 55 Jr it 32
W SCHZE X £ R RV L F IR A i
WFRIER . TR 1825 H X S M REHITIR,
CHEN 51 3 35 11 51 £ b SR % 1) 2 18] 46 Jm) e A1 A 52
Wi PR 28 & B0, & AT SR VA v 8 L A g B L R R M
e o BB NSRRI T B 335N e S 2
b AR R L B 3R T A B R ) 5 A I R AR A
S AL R AR DT R N 1 A AR AL T 48 5
A EAREE DL S BUNRI /3 BT, B S 4R
FRGTE L 8 Pk B ER 95 25 Y, 43 2 4 25 [l Ak F

Accepted:2024-09-28

Online(www.cnki.net) : 2024-12-04

TR PR AU VF AN AN R R R 5808 A A
MR & A B V% 19 25 [0 o3 A5 5% R A T B S5 4
it s L IE RS BRI £ R IR I 23 Y i AR LB,
WA S5, RGEAL L & B 5 9% 25 ] 00 1k 0F 52 1 i
&, FIRBFTRE &R R T L e 5 RIS A S
U AH R Z 6 AT 2R R T I A A I A Y 4R
FXT & FHIR 26T 50T AR WAL 2 A 2 R R
7% (R I 23 8 AL A3 B L TE R A T S R SR I A SR DL AL AN
SHREFBGERHEEZNSHEN.

WA A 2 b 2 /N R W 7 45 b 5 28 AR e T AR e K
DAl 2% X R K FE i IR A T & R IR AP,
AF R G At e 7 5 A 286 A8 XK SR A B, (E R,
KRG EA W s, S IR A+, K
LA K P JE 8 M, R 2 — S b X0 PR G R
R EAE A NKJEAE R HLIX, B 28 0% & e M [ KB
SN 4 IHE IR AL SRR NS AV £ b R TE A
Jry R R AS A A SC L i AR e A b XY A R
A FE X, e TE 25 2 A3 (8% J5) 43 B (morphological
spatial pattern analysis, MSPA) 7%, fff B ArcGIS
-5 A PLUS -5 . 70 M % B8 1990—2035 4F S 4
RIS 2R AR M 25 TR) A8 R, SE XS £ A 3R VR
ik - BUAE-R Ok 14 B 25 72 A R AE S5 BT o DT 458 725 04 DA
T AT BEAR X S A SR VR AR A — R MR AR L Oy 0 AT
AR S R SR V5 10 25 [E) A1 Ry B R b g ik X S R iR
PLECR I E SRS

http: // stbexb.alljournal.com.cn



350 KO FEE R

%39 &

1 M5 RFZ®
1.1 HREEFR

MR R = B I PE R B (] D) b 4k v W B
PURETE . RS B B A T A R T
IR RTINS N/ S NN S 72 A oy NINPUA -y B VAW N A R
R AT R R 250 km® L BN REL
RFBE 24 b BE PG 05 B 9% 29 km, HEWEZE T THE
e AR REKE R 1000 mm LA E ., 355 P4 Y 5 BH )
JE LTI K &R LK 33 km iR 27,1 km*, H
b BRI BE TR R TR %A B VR R 6 R
& e sgil, Hu B radR, R e A X
AT EH It 1] R 1 5 BH RT3 S8 00X, Sk Rk P I Ll 3 A%
HJE , VG H8 Ay i ol v b b P

BE1 #MRE#R

Fig.1 Overview of the study area

1.2 BE kR & sk 12

AR SC 19902022 AF 52 AR K U5 T b 3 2 8] B4
o A [ A e 30 mu AL ENVI 5.2 Bt 75 1%
Toh B, I 6 95 AL 3 52 A8 ) T B 43 28 (supervised
classification) J5 B3R BUWE I X+ #0854 F) IRV
[ R AT R R B IE L 4 3 R A 43 A i) Kappa &8
3 51°h 0.68.,0.67,0.74,0.72, F:F PLUS - £ i
2035 AF 4 i R RCHE BB T 60 BRI R A e R
(DEM, 30 m 43#F%) 3% (slope) . A 11 %5 & F1 A 44
GDP, H A s P R R T Hb 38 23 (8] 4008 2 , 3 DU AR 3
DEM ##E 42 B, A F % B 5 A 35 GDP SR R T % IR 2R
BRbE 58RO .
1.3 HIRA*®

1.3.1 PLUS ## 2% mm PLUSHE M ZEhd
] 5 K2 i P A s B B SR = T RN, LU

JUHE E AL A R BE Bk Sk 3 Rl AL A A4 AR R A
PLUS #EI ) LEAS Fl CARS #5 He ok 45 0L A [a] 55
SR R A AR A, A SCHET 2000 4F 5 2010 4F
- b RS B0 2022 4F 4 R T8RS L 0T 5 2R Y
2022 4 - b F) BB JE AT X L, B0 IE 45 SR R, Kappa
FRECR 72.31% A A BT X AR L5 M SR
3 PR SIS S RHIFSE X 2035 4F LA FHHEATFN . D [
SR, DR T R IR BV A AR : 2) BT R
J'E . Bh bR b B M ) g I R b 0 e B8 A R
30 %6 » S FH 1 1) B b bR b R E b ARE 238 B AR 40005
VAR AR HI R R M [ 1A FH B B B RS AR R R
1% 50 %6 o A b 1) EHE 1 FH b (%) B B E 3R AR 30 00, B b
Rl ) AR L ) % A AR R AR R 40 960 L AR TUI A3 BT
o S S I R S R RS P (GR D R SR 3
Tl % AL

x1 ARBEETLHAAEBER

Table 1 Land use transfer matrix under different scenarios
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Table 2 Morphological landscape types and their ecological implications
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Table 4 Landscape pattern index of rural settlement land-

scape level under different scenarios, Xingjie

Town, Xichou County, Yunnan Province form
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Fig. 4 Schematic diagram of changes in the integrated dynamic attitudes of rural settlement types under different scenarios from

1990 to 2035 in Xingjie Town, Xichou County, Yunnan Province, China
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