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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.
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Fig.2 Distribution of rural settlement types under different scenarios in Xingjie Town, Xichou County, Yunnan Province form 1990 to 2035
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Table 3 Types and area share of poly-country clusters under different scenarios in Xingjie Town, Xichou County, Yunnan

Province form 1990 to 2035

9! 1990 4F 2000 4 2010 4 2022 4 2% KRt R AR R RS

KH O @A/km® B/ % R km® B/ B/ km® B/ % WA km® W% WA km® B/ % R km? WH/ % R km? WA/ %
% 0.44 2973 0.29 19.46 079 32.24 1.95  25.76 2.91 25.48 248 32.29 2.68  29.32
ipd 0.11 743 0.07 4,70 0.3¢  13.88 118 15.59 1.33 1165 0.90 1172 1L10  12.04
mnE 0.64  43.24 0.88  59.06 047  19.18 179 23.65 1.62 1419 134 1745 1.31 14.33
B> 0.27 18.24 0.24 16.11 0.81 33.06 217 28.67 402 35.20 2.60  33.85 314 3435
1Y 0.01 0.68 — — 0.01 0.41 0.09 1.19 0.63 5.52 0.07 0.91 0.36 3.94
LB — — — — — — 0.06 0.79 0.07 0.61 0.06 0.78 0.08 0.88
s 0.02 1.35 0.01 0.67 0.03 1.22 0.34 4.49 0.85 7.44 0.23 2.99 0.47 5.14
J581s 1.48 0.59 1.49 0.60 2.45 0.98 7.57 3.03 11.42 4.57 7.68 3.07 9.14 3.66

http: // stbexb.alljournal.com.cn



6 P nt S N

%39 &

22 YHRBERBENEBRBELSENEEITE
S
2.2.1 FTHAEIBELS N FOWE BT SO
B 3) .l BE B AR B (CAD AT L 1990
2022 FFHEITIX S A RVE I LUN % 5y 3 AR R A%
Ok L HA, 1990 4E 1 2000 4E IR Rk FHE K S
TR IEZT G0 2010 4FF 2022 4F )2 DA O o0 3
ULHH 19902000 4F- R & & R 1%, & A RTE K
KRB A3 A6 L T 2000—2022 4 & K B IETT 16 & &
W, &R RVE 2 o, S (PD) R
e S U0 24 TR 18 R A R A /N 156 D 55 00 19 Al 1
R B /N, 19902022 4R, & & R R P2 AL Y PD
RPNk o IS 1 PD ek MR A R
BADKE .45 & M RE R RS ER B ADE
19902022 44 T8 K Ul Wl £ b R IE7E 5K

450
400 | @
. 350 |
E300 |
b N
R 250 |
1= 200 |
150 |
100
s0 |

0

oS

A

we: LR HE

% ex W& B

90
80
70
60
50
40
30
20
10

(c)

BEE/%

wg &% WM #Ho
O 19904
[CO0 BERAREER

e LR K
I 20004

O 2rxRER

F4) ek A v A AR A R T R o L OB A, O
U e AR B A i R BRI Pk b
e R BEH A8 2 (LPD Sk o %0 A2 BF 53 XN 11 4 34
2R R, I HIH LPT & EIHa s, £ £ K K
EY kR EERMAAE LY K,

M E 3 A3 MR N, & £ M R A m
BMMmpwmieRERELELREE > ARERE
RSP S A Ak B, B B T B EE 8K
(CA) REEIREAD Al K BEHHE Z(LPD 7T LU &
L3 RGBT 45 2 M RIERA Y 2022 FAH LR LA
KNk 5y AN A OKIB R X N F 5 S
o BV 2 JL v A0 SR A 5T X P ) A 35280 (0 DA SRE
P AR B (PD) SRR 43 SRR 1Y) PD 4 4b F 5
IO . ULEH & R R AR D ot 10 3 R v o s AL R Ak
SN, 32 2R IAE 3 SRS 1K I

18 .
~ L6 ®
g 14
© 12
<10
~

m 0.8
0.6

g ex W& KO

Hek LB HHE

Y

g £X ME Bo
O 20104

g LB HRE
20224
C &5 RPER

3 ZEHAEBENEE 19902035 FRARABERTONBEELRBEAFEUARBEY
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Yunnan Province from 1990 to 2035

H 2% 4 0] 1, 1990—2022 4F 7 4 £ Bk 45 %
(SHDD A< ¥ ) B 46 B (SHED # 4k | &2 1T
HOULHI& S M RIE MG T o B & 2 %
T TR AT ORG24 ), 32 BR il T B A B K
Jie S B BT s ARG . SR AR AR B (LSD 5
PESRBCE 18 B (NP B S0 [ 5 THE R R 2 T 1 TH#
HOUH o MRS H B E %, H 2 M R g
REEERRSE NG . 3 A 50T, S0LA% Jm 48 KU 22 22 5%
KNG 5> AR TN 7 > A SR R 2
H UL 2 R RAE BER . & R R P P gk A
BA5 & PR IEFABE I, BT R T £ M R K

LIRSS I WS OB IR N =R S S VNI E S04
PEHE

2.2.2 wMEAEHESE > HE 4 AHLFE
19902000 45, B 24 45 A 4h H A% I 10 52 25 5 3
BEEBHE 2% LR AL A 1 B Y 5 W28 & sh 2
FER 2% ~3%,2000—2010 4 5 /i —#F5¢ I BEAR HE
FRH T % R 0 LR A Bh 25 R I W T
i EBR M 2 A A FEAY X 3o WL 25 A sh S BEATY 7E 2 %0
DA 100 2010—2022 45 ML A sh A AL ., 78
BCAIF I B, 240 RN Z A 1 S Bh S EAE 6 %0 L I
WA B A E < 1% X IR R . U

http: // stbexb.alljournal.com.cn



%13

AR5 I ANTE b AT AR X S i R VR BB 28 2 R AR K

23 () 38 748 JL 7

19902000 4F, WF5E X N & R R I5 4 K 218, ALAEHT
BRIk B N B L T 2000—2010 4F Bifi 5 2257 10
KBS MBIER MY KB IX £ K RKE kKT KFE
FEAR A T RARAKOE B 5 AE 20102022 4F S R R
YR EC WL A 2R IR T S AR A B P el &
H.IFH SRR P 5K 32K A A WE B R
REARKRT 19902022 AE M LR G Bl A B AR L 2 %
5% ﬁf%ﬂ%ﬁj#qﬁﬂﬂﬁl: 8 L R R 24 R R Y
DX 2 55 oy, I H AR A 45 e 350 1 DX 57 1 W5 BH 00 3
bﬁﬁﬂﬁﬂ(*ﬁ SUFEAF AR T 2 M REY 5K

3G ST SO LE A Sh A AR R A AT
M B RTINS 45 KO, UL R Z X S A R
TR R AN A BN R, B S R 3R R R % X SR &
B, BB TR XA TS X ) 8 BH AT 3 3 L
5 BUBUR T AE % B R A AR T 2 M R IR R &
JRE S T B 2 A 3R Vi R BUTE 1 DX B 8 i 5. 78 3
MIERT . AMEESISEETEEAHEER. &

12 _

(2)
10 |
1 1990—20004F
8 B 2000—2010%F
L 3 2010—20224¢
S
4
2
0
RN & & b k K #E &K
nl@%@%ﬁfﬁlﬂ%/ﬂﬂsﬂfﬁ

Tr KR A 5 1 23 Bl 285 B2 8 A8 5 B AR A AR
P R LR G Bh A B AR OV 28 UL IITE & U R
JEIE 5T 2R IRV 28 R AR Je AN, B e i 2 b
RIELERN 5 T kB I dH
T4 ZHEAAEBEEX 1’?%1990 2035 £ ARG
HEESWKESRIZEF[EE

Table 4 Landscape pattern index of rural settlement land-

WRTZ

scape level under different scenarios, Xingjie
Town, Xichou County, Yunnan Province form

1990 to 2035

ARy B SHDI SHEI LSI NP
1990 0.7056 0.339 3 3.768 8 366
2000 0.0477 0.026 6 3.660 3 367
2010 0.7177 0.3452 3.861 3 298
2022 0.7918 0.3603 7.5633 1253

AR A BER  0.8098 0.3685 8.1409 1483

W KRBES 08372 0.3810 9.6162 1902
AR PER S 07886 0.3589  6.9465 1015

Le/%

RN EE K KK SHE €K
lll@%&ﬁ(ﬁiﬁﬁ%%i@ﬂ%ﬁ

B4 ZEEAEBEENEE 19902035 EFRARBEETINRELBRGANTETL

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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Fig. 5 Ripley L (d) index analysis for different scenarios of colony types in Xingjie Town, Xichou County, Yunnan

Province, China from 1990 to 2035
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