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Optimization modes of rural settlements in agro-pastoral ecotone based on
production-living-ecological functions and their coordination

Yang Xia', Pan Weiqun', A Ruhan', Shan Haodong', Ma Yating', Liu Juncheng®
(1.College of Desert Management , Inner Mongolia Agricultural University, Hohhot 010019,
China; 2.Hohhot Zhuodi Real Estate Appraisal & Consulting Co., Ltd., Hohhot 010019, China)

Abstract: [Objective] This study aims to explore the coordination of production-living-ecological functions of
rural settlements and identify their remediation types, providing a scientific basis for the differentiated advancement of
comprehensive rural settlement remediation and optimization of rural spatial patterns in Hohhot. [Methods] Based on
the theory of production-living-ecological functions, an evaluation indicator system for rural settlements was
constructed from the perspectives of production, living, and ecology. The kernel density estimation, spatial
autocorrelation, and coupling coordination degree model were used to reveal the spatial distribution characteristics
of these three functions and their coordination of rural settlements. Additionally, the self-organizing feature map
(SOFM) neural network model was introduced to classify the remediation types. [ Results] (1) Rural settlements
exhibited strong spatial heterogeneity with multiple core areas, and their spatial distribution was significantly
concentrated in low-altitude areas and the centers of towns. (2) The production, living, and ecological functions

were significantly positively correlated, with their spatial distributions showing a “barbell-shaped”, “semi-ring-
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shaped”, and “scattered band-shaped” pattern, respectively. (3) The overall coordination of the three functions of

rural settlements was relatively good, but pairwise coordination between individual functions was more complex.

The average coordination degree ranked as: production-ecology > production-living > living-ecology. (4) Rural

settlements could be classified into five types: suburban integration type, agglomeration and upgrading type,

retention and development type, scale control type, and key remediation type, with corresponding optimization

modes proposed. [ Conelusion] The coupling coordination of the three functions of rural settlements in the main

urban area of Hohhot is significantly higher than that in its banners and counties. It is recommended to promote the

reconstruction and optimization of rural settlements and rural space according to the identified remediation types.

Keywords: rural settlements; production-living-ecological functions; SOFM network; optimization mode; agro-

pastoral ecotone ; Hohhot
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Fig. 7 Optimization modes of rural settlements

352 HRPABLBEHEX FERETHEULRMNER
S 5604, B FR 15 233.85 hm?, 32 %50 A T 3l A%
fll G T T G MR o SR B A DL RRAE < M
PR A A 3 2, B 2 I R R A 5 BAR BRI AR
A W KR T R v MR R R R Al AR e A%
by s = AR DI RE LR G & PR M RAF B4 kR AR
DR R S . T B ERIE BRI T R B
%%-—W%tﬁ%ﬁ%iﬁ%w,%%éﬁk%%Ai{irbﬂz%
fiE, 5 Ak B S RE 75 SE 2 M 4 T B A K P
[:ﬂ;xmﬁ\ﬁ/}?xwm{tF&ém%?ﬁﬂﬁ%yJHbﬁE%,

WEF K SR ZIoMmE, BN E R RSN =X
AR T A A A R G R IR AR (0 R SR P A
VR SRR SN AN
PR S ML

3.5.3 BEBEAREBEEHEKX B EEARNER
S 9604, T FH 23 637.6 hm?, L4 R 40 A T 8
PEFH Y DI AN, QRO R BLOC L R L S A
(E18) . %M X B Ty RE AR IR e 3 — 4 Dy e (i 4b
TFP%7KS|Z$H%ZIKW}‘FJ%7§;LJ%FKEE*’EA*”%J
F L R TE D RE R A AT B . JE T R ARAE,



513

i HE 45 T = LR TR S UR IR B9 R S XA AT S R A G A 5 369

R AL R SRR < A P AR S A R R
st 2y I Bt 4 29 b IE L, 58 5 AR O™ A 8 IR 55
PR TR0 P2 T e R AR 3 i 5 AR s T e 2R e
A DU R AR A I S DRI T R 4 A T
18 i ok A7 e s () A A R PR I5E , BT R BT o
BN P05 A3 5 2 A IR AP B PR ) A

ZHRE
S X

I3 A A
ERETFH
RERRER
AR E R
ERERE

il ]

L i

8 REBNEHERRNERAMALIE

Fig. 8 Optimized zoning of rural settlements after
inverse distance weighting interpolation
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