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Optimization of Rural Residential Area Distribution in Mengzhou City
Based on Coupled Coordination Degree

NIU Haipeng YANG Xiaoya
(School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract; The suitability of rural residential area distribution is related to the spatial structure stability of
rural settlements and the development suitability of villages. It is conducive to promoting rural residential
area distribution optimization and sustainable development to coordinate the spatial structure of rural
settlements and the village development. According to catastrophe progression model, taking Mengzhou
City as sample area, the suitability of rural residential distribution was evaluated from two aspects, spatial
structure stability of rural residential areas and the suitability of village development, and the coupling
coordination degree was measured between the two evaluation targets according to the coupling
coordination degree model. Furthermore, the following results were obtained: the spatial structure
stability of the whole rural settlements in Mengzhou City was relatively high, while the stability of village
spatial structure in hilly region was low. The villages of Mengzhou City had a wide gap in development
strength which highlighted that the development suitability of villages in the northwest of Mengzhou City
was weak, while the villages in Xiguo Town, Nanzhuang Town and Huagong Town were more suitable for
development. The overall coordination degree of rural residential distribution in Mengzhou City was low,
which showed that the highly and moderately coordinated rural residential areas accounted for 26. 90% of
the total rural residential area, and that of the low coordination type was 72.60% . There were four
villages on the verge of being disfunctional. Through a comprehensive analysis of the evaluation results,
the layout of rural settlements in Mengzhou City was divided into five optimization patterns, including
priority construction type, general development type, reservation type, industrial introduction type and
strengthening transformation type. It can provide a scientific basis for the renovation of rural residential
and village planning under the background of rural revitalization.
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Tab.1 Indicator system for layout suitability of rural settlements
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Tab.2 Habitat quality index and habitat type weights
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Tab.6 Evaluation results of rural residential area distribution of towns in Mengzhou City
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Tab.7 Layout type and optimization mode of rural residential area in Mengzhou City

AT i B A Jry 2 T

AT I B A A JR) I B VR PR £ R

AT I R A A R

- - : ait
Z 5 i PR 25 R A2 LR B EA % A "
B EEE R 1 [0.5,1] t1(dl —sl) 1 1
i 2(dl —sl,dl —s2,dl —s3) 2 17 EiYSs 0 &t} 33
o HR A 2 [0.4,0.5)
22(d2—s1,d2-5s2) 3 15
B(dl —s3,d2-sl,d2-s2) 4 64 — i SR 64
B3(d3—sl) 5 57 PR A B 57
fIREE Bh A 3 [0.3,0.4)
B(d2-s3,d3 -s2) 6 69 {1 58 ) 69
B(d3-s3) 7 36
TS e A 40
W 2 0 @ [0,0.3) “(d3—s3) 8 4

(1) TR BB - 1 A 20 90 523 T 4R A0 A
DX A P B AR o B LA R L X S A
A BRI GIRE ST, DANSE BT BRSSO
4 C ., 408 30 J K A R Y R Bk — 25 R D /N IAR
A 30 A R R SR JEE ARG 114 T A B D R IR R 55 T
HR

(2) — & Ji BY . 5[] 45 M G E R R TR JEE 4K
U RS ) A Ry AR U A B A — Kk T
J1, % F RIS R 23 o W AR LA T3 1) < 3R X S
Tl AT A B 3l B A T 5 e 58 DX SRS N i 5 5 34

FHRERIBR R A28 B B K i 1 Bl K
(3) PR B 2L« R JR 52 g MRS E 45 4 A € 1
R, 20 A T 2B X HLAR S5 o3 B, (R HE A 1
A Jey BRI T AR o B R T LR B
MR HE 2 2 TF 9 S P e AR DL AT LA o
(4) 7l 51 R B« R =5[] 45 40 A5 2 B R A —
SE MURLAEL i =2 77 b S 43, T AR 4 22 b B 0 S IR
A S 26 0E G I A 7= b 255 A v 4t D K e
UnAE T BT A DX AR AL A, AT LT A A AL
Ab T SRS J XY 45 LB A 5 R B A AT A



%2 1

ARG AE . TR A PR EE B N TR S R S A R AL 161

i 0 S U ol el X5 AR R X1 2 A ] e

(5) B B o 7Y - b 2 A) 45 A0 AN REE A K
JEE LR AR A A O B R X G o B A AR
i, B B XVF 2R B ARR e R S BOR R A
W AN, BE R A 0 72 2 55 [ 2 A 3 [ 5
I T A BRI F5 ey A L X A 1, X
SCAC AT v DL RAT e G R L T RADRAT i 5 D S T
G AT R I AR R 2t TR YT 5K TG
T BT A B R P A, 1 i 5 ML) 3 B, R BR 2%
AL ML b o

4 it

(1) M TT A AT i B 25 1) 45 4 2 IR B A 2
EZ BN I XL LA B e ik = 5 B ) 3
AN T R RUC P AR 5k, DRG0 20 R R s ) 45 4 A

R E 3 TR e 52 1 380k, 52 BN I8 2% 182 i, v Ik
PRRE AR Jrg 23 B, AN P A i 52 380 FR A 5 v i S o DX A
JERZ 8o A, AT sl B PR B

(2) MR AR A Jomr B At 1) 2 [ 245 ) A8 P AR e
e 3 LM 22 1] B B R JEE o AR T R A SR Rl
Oy i B2 PR AP IR AEBE IR R AN I O 3R 4 b 2
B[R, 45 G A PR A AR T I 5 A R i B R
SRR B R R BT 5] g R R T
SRR S RO A 2, I AR R AR 4R T
P B s AR 5 1

(3) 22 56 U 5% 748 % K5OR8 TR0 S 45 P13 4] J3E A T 5
T AT Ja B A Jay DAk i 9F 5 v, 9 A8 2 A Y
B/ T DA ZE b B R R R, RS P A
T JBE BE S Wi Ak P A Jrg o A7 A 25 18] A & 88 22 [h] ) [R)
LR R AR A B H AT A 2 i SE BRI O

2 £ x #

[7]

[8]

[13]

JeAEREJBHEFE. S A AR EIE A [T, s R4 g g ,2018,37(5) ¢ 581 - 590.

LONG Hualou, TU Shuangshuang. Theoretical thinking of rural restructuring[ J]. Progress in Geography,2018,37(5) . 581 -
590. (in Chinese)

XIERE, X E R P ERAN AR B2 05 5 8IR SC Bk [T ], #2440 ,2009,64 (10) : 1194 - 1202.

LIU Yansui, LIU Yu, ZHAI Rongxin. Geographical research and optimizing practice of rural hollowing in China[J].
Geographica Sinica,2009,64(10) : 1194 —1202. (in Chinese)

. SRR AR P B o 3t R HLER AT R BORRE [ D] TN - WV ,2007.

FU Chao. Double occupation of rural-urban land of China during urbanization: situation, mechanism and policy choice [ D].

Acta

Hangzhou: Zhejiang University,2007. (in Chinese)
HOUIE, VPRSI SRALTHE. 20 ¥ T IS [R 2R B A o R R 25 W) 43 A BB AR RHE W [T ], WS4 ,2017,39(7) « 1248 - 1258.
DONG Guanglong,XU Erqi, ZHANG Hongqi. The spatial distribution and evolution of different types of rural settlements on
Huang — Huai — Hai Plain[ J]. Resources Science,2017,39(7) . 1248 —1258. (iin Chinese)
TR 22 A RIRNE, SF. RUD TR S B R ROAR SR A8 AL A IRy SRR AR I AT [T ] MR ,2015,35(2) « 204 -210.
TAN Xuelan, ZHOU Guohua, ZHU Suhui, et al.
differentiation of rural residential area in Changsha in recent 20 years[]].
210. (in Chinese)
B2 XN ERE, JeAERE 5. A S (] 0 A AR K s AR AL S A AT [T]. P27 ,2016,36(2) « 170 - 179.
YANG Ren,LIU Yansui, LONG Hualou,et al. Spatial distribution characteristics and optimized reconstructing analysis of rural
settlement in China[ J]. Scientia Geographica Sinica,2016,36(2): 170 - 179. (in Chinese)
TREAR LM, EWIER . SET 24 RHEA S RN R R AR S [T]. Rl TR %R ,2015,31(4) : 286 -292.
ZHANG Ruijuan, JJIANG Guanghui, WANG Mingzhu, et al. Layout classification of rural settlement based on combination of
multi-dimensional characteristics[ J]. Transactions of the CSAE,2015,31(4) : 286 —292. (iin Chinese)
IR, G, . P RN R AL S AT R R L] P EAD - BHR 5 3R8,2012,22(3) : 6 - 12.
FENG Changchun,ZHAO Ruoxi, GU Weiying. Study on the social economic factors of the land use changes in rural residential
areas of China[ J]. China Population, Resources and Environment,2012,22(3): 6 —12. (in Chinese)
FREGH TR AR G ST IR S R S A% R S LR R A B[] K PR 0FAY ,2017,24(6) « 300 - 312.
YIN Jiadi, LEI Guoping, LE Rongchao, et al. Spatiotemporal evolution of rural settlements in Sanjiang Plain: a case study in
Fujin City[ J]. Research of Soil and Water Conservation,2017,24(6) : 300 —=312. (in Chinese)
IV XN ERE. 106 [ E HT At R A 2 0 A R G W I E5E [ T]. AR BT IR 2441 ,2013,28(4) : 537 - 549.
LU Shasha,LIU Yansui. Rural land consolidation potential of typical transect along No. 106 State Road[ J]. Journal of Natural
Resources,2013,28(4) : 537 —549. (in Chinese)
ARNEEE, BB JH S MDA T AR A e R DI TS [T]. BEURA A ,2016,38(7) ¢ 1266 - 1274,
Z0U Yafeng, LU Changhe,ZHOU Yu,et al. Estimation of the consolidation potential of rural residential land based on planning
regulation[ J]. Resources Science,2016,38(7): 1266 —1274. (iin Chinese)
XNGEfE , M. FE T Voronoi [ A A KT & B 25 1] 43 A KRR I WF o IR T B oM [T]. B L5 B8R FREIR,
2016,46(6) : 46 -51.
LIU Xiaoheng, YANG Liu.
potential ; taking Weining County as an example [ J]. Territory & Natural Resources Study,2016,46 (6): 46 — 51. (in
Chinese)
BASEIR, b, Ak G, AF. BE T AE S AL S A TR A R O - s R DR RS [T ] KIL W IR 5 R R,

Landscape pattern changes and the characteristic of spatio-temporal

Scientia Geographica Sinica,2015,35(2): 204 -

Voronoi diagram-based research on spatial distribution of rural settlements and consolidation



162 PSS A1 M | = O 14 20194

2016,25(5) : 804 - 812.
HU Xuedong, WANG Zhanqi, TONG Qiuying, et al. The regional land consolidation and rehabilitation potential evaluation
under the constraints of ecology socio-economy[ J]. Resources and Environment in the Yangtze Basin,2016,25(5): 804 -
812. (in Chinese)

[14] WSCTE, MER, CAR, 5. T RAZH BN R ER A ER X SHEX[T]. R THEH,2013,29(10) :
251 -261.
SHUANG Wenyuan,HAO Jinmin, Al Dong, et al. Zoning and mode of rural residential land consolidation based on location
potential theory[ J]. Transactions of the CSAE,2013,29(10) ;: 251 —261. (in Chinese)

[15] XUREAK, S  FLE ML, 45 BT A= A0 Al gk v R T R A 20 K R [T, el TR 24, 2015,31(15) .
247 -254.
LIU Yaolin,FAN Jianbin, KONG Xuesong,et al. Zoning and mode of rural residential land consolidation based on accessibility
to production and living facilities[ J]. Transactions of the CSAE,2015,31(15) : 247 - 254. (in Chinese)

[16] HRA, e/, 303, 5. JT MCR Al W R PP 0 i3 74 R i RIS X [T]. M5 5 % ,2018,37(2) -
121 - 127.
XIAO Zhanchun, WEI Xiaojian, WEN Ying, et al. Zone control and regulation of rural residential areas in Liaoning Province
based on MCR and multi-factor comprehensive evaluation[ J]. Areal Research and Development,2018,37(2) : 121 —127. (in
Chinese)

[17]  BPRMS ARIEAR, PRIE, 45 BT XA T AR A i R R AR B e [T ] Rk L4, 2014,30(1) + 219 -227.
XIE Baopeng,ZHU Daolin, CHEN Ying, et al. Mode selection for rural residential land consolidation based on analysis of
location condition[ J]. Transactions of the CSAE,2014,30(1) : 219 —227. (in Chinese)

[18] #BEA BT, BERE , %6, HETINAL Voronoi ZJTE Y I XA & R SRR IER TS WS A B AH[T].
Hh R Ol BE R X ). 2016,37(1) : 80 - 89.
HE Xianhua, YANG Xin,MAO Xiyan,et al. Optimization of rural residential land distribution in mountainous area based on
weighted Voronoi diagram[ J]. Chinese Journal of Agricultural Resources and Regional Planning, 2016,37(1) . 80 —89. (in
Chinese)

[19] SRIEWE, RILH, B PMEANERABRRAT RO BB EEEMER LRI T]. P E L H 2, 2013,
27(9): 85 -91.
ZHANG Zhengfeng, WU Yuanqing, YANG Hong. A comparative study on the impact factors of farmers’ willingness in the
context of two rural residential land readjustment patterns[ J]. China Land Siences,2013,27(9): 85 —91. (in Chinese)

[20] 2R, e PChe fu e, 5. JET SEM RN ERAVEBR PR ZEMWMER @ B hEMNIET]. ST,
2016,36(3) : 162 - 169.
LI Peien, YANG Qingyuan,FAN Yao,et al. Influence factors of farmers’ willingness in rural residential land consolidation based
on SEM: an empirical study of Zhongdu village, Tongnan County [ J]. Ecnomic Geography,2016,36 (3): 162 — 169. (in
Chinese)

[21] HA-FEM. SR et SIBE R A IM]. M. W F bR, 1992.

[22] 70, 2RiM8, T EF, 45 mbr kg s X e 5000 H X kAT 5E[1/OL ). Ol HLmaE4R ,2016,47(12) ; 337 - 346.
SUN Qian,NIU Haipeng, LET Guoping, et al. Well-facilitied farmland construction zoning and project site selection [ J/OL].
Transactions of the Chinese Society for Agricultural Machinery,2016,47 (12) . 337 - 346. http://www. jesam. org/jcsam/ch/
reader/view_abstract. aspx? flag = 1&file_no = 20161242&journal _id = jesam. DOI; 10. 6041/j. issn. 1000-1298. 2016. 12.
042. (in Chinese)

(23] XUREMS 0K CR% 8. E KBTI SRS G W CH T [T]. Hisl%4i ,2005,60(2) :237 - 247.
LIU Yaobin, LI Rendong, SONG Xuefeng. Grey associative analysis of regional urbanization and eco-environment coupling in
China[ J]. Acta Geographica Sinica,2005,60(2) : 237 —247. (in Chinese)

[24] VALERIE I. The penguin dictionary of physics[ M]. Beijing:Beijing Foreign Language Press,1996: 92 -93.

[25] XUMEM , 207 KR8, T EMOT S ESHERREG [T, BARBER,2005,20(1) :105 - 112.
LIU Yaobin, LI Rendong, SONG Xuefeng. Analysis of coupling degrees of urbanization and ecological environment in China
[J]. Journal of Natural Resources,2005,20(1) : 105 = 112. (in Chinese)

[26] &, ¥, REW. FEFMATN KRESHEHFAIT - FEZREME LMY RIEA[T]. ARFEEMR,
2017,32(5) : 788 —799.
JIANG Lei,BAI Ling, WU Yuming. Coupling and coordinating degrees of provincial economy, resources and environment in
China[J]. Journal of Natural Resources,2017,32(5): 788 —799. (iin Chinese)

[27] JEifgEHE, RFIBH A 5,48, BT AHP Il ArcGIS (94t 50 i Rk W5 7K KR 5% [ /0], ARl HLIKE % 4] ,2017 ,48(3) -
288 -293.
FAN Haiyan,ZHU Danyang, HAO Zhongyong, et al. Agricultural water-saving zoning in Beijing based on AHP and ArcGIS[ ]/
OL]. Transactions of the Chinese Society for Agricultural Machinery,2017,48 (3): 288 —293. http: / www. j-csam. org/
jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no = 20170336 &journal _id = jesam. DOI:; 10. 6041/j. issn. 1000-1298.
2017.03.036. (in Chinese)

(28] =se,sRAEAE. 1074 KBk HEC-E 5 R R RS & bR M (1], s FRBl 2% ,2018,38(5) : 764 -772.
GAl Mei, ZHANG Fuxiang. Regional carbon emissions eco-nomic development and environmental protection coupling in
Liaoning Province[ J]. Scientia Geographica Sinica,2018,38(5): 764 —772. (in Chinese)

[29] skB3}, 584, BT L MR AL RS 9 3T AL O HB & Dp M 0 - AR =48 34 MRl a6 [T, e AL ,2014,

36(1): 8-16.
ZHANG Mingdou, MO Dongyan. Coupling coordination degree of urban land use benefit and urbanization[ J]. Resources
Science,2014,36(1) : 8 = 16. (in Chinese)



