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Simulation Construction of Community Life Circle and Evaluation of Basic

Service Supply Efficiency in Mountainous Rural Communities from the

Perspective of Spatial Correlation
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Abstract Due to the complex topography and inconvenient transportation in mountainous areas, the community life circle obtained by using
the "top-down" method has a great deviation from the reality. In order to solve this problem, the study firstly calculates the spatial
correlation of rural communities, and then constructs the community life circle from the perspective of spatial correlation. Taking
Shizhu County of Chongqing as an example, the study calculates the supply efficiency of kindergartens and primary schools after
the construction of the community life circle. The results show that spatial correlation has little influence on the construction
of community life circles when service elements are spatially dispersed such as primary schools. In this way, constructing
rural community life circles can rapidly improve the basic security supply capacity of the whole area. In contrast, when service
elements are spatially agglomerated such as kindergartens, it is necessary to incorporate spatial correlation relationships into the

construction of rural community life circles in order to effectively improve the sharing service efficiency of basic service elements.
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Fig.2 Distribution of population, night time light and scale class in Shizhu

J& » HEAT AR A 2 SR AL AL , D) S50 MA 23 RS
BAR BRI 25 B BUBLES B B 3R A o I AJR R
TR R AR AL 55 1) R B Be A B 40 A 4 56 B
15 DL o 18 3 408 30 23 1] 5% 156 LA o =200 11 25
] R ERBELINL, T DL R BTN AR & B Se R e A
SL e SRR B /N 43 DX 3o 3 e XN P14
A, G2 SR AR X ST, AT 2 I KR A AR 55
TR AR S, BRI AR S A X S A 4L P
X Az 355 ] PR S T 9 i b DX e A A i
LI R BB LA RE ) o Bl 2 A0 5% 1A SR I L 431
W3R T, 232 5 B 4RI 4R TR A L B
2% , B 5K B L00% 4R35 52 1] K B A o

AE AL 3 55 1A R 156 L fla=100% 15 F ,
i EL A BT RE 12364 A 2, 3k 5113241
MHZ IR R, 2 5RBEHNAAF2291,
AR AT AL 4L 96.29%, 1T B X N 4 K %
O LR 2 15 50 48 35 A 41 %5 ) SR M 2, W)
— A Y% P DAY IR 5% B R M A I A LA R

REAlt 4 o

33 AHEHRKEEBEARSERMES
Y ESa

43 0 VA B 4 L e A/ 22 BEER g

AT AL DX A3 P8 LA T B Al 5% 3R R il PR it

RBP4l o X4 B4 FE B339 45 LIRS 5307

/N, BRI 201448 R A ) «ERTIRS 24

SEMR S5 B ket "R T AR

HA KR E# B R,

B3 AitEHIPR=E KRR E 5 E
Fig.3 Distribution of spatial correlation

intensity of villages in Shizhu
KRR E# G %,

= 20% N

N a=0 N
A A A
£
b
X &
e T
) 2
i

o a = 40%

e,

P

/&; ..

P -

A

s Py

HIBRESRIE

| HIBRRF OB

| I R
v WEER

B4 REIRIEESE) R BLEL )T At B RIT AT 2E = (B KRR L5 R E

Fig.4 Results of spatial correlation simulation of adjacent villages with different spatial correlation proportions

in Shizhu

HERBE VR E (WLE5) AEZE 4k,
)L S SR e A AR ELIR X, 7 1 XA
WA AR, IR S5 B4R RE ) AN 5 /N2 AL A
HEE A AR )iz, IR E S IR
SEHIE4L (Average Nearest Neighbor,
ANN) 7347 /2 55 TR ARFALE 52 35 1k 43 B

KKK E# 8%,
TR i DA A R LG 4 LR N B R
23 R R LR T A AR B 4 LI /i
P H IR AR BN B A, A A EL 4 LI i
Z-scorefg 4y H-3.47 , 1E99% I B A5 B E A%
) R 4R 43 i AL , A1 AL B /N 22 9 Z-scoref§ 4
h1.99, {E95% I EAZ JE FA %3 18] 43 o0 A



114 | MK

AP P L PR B X PR R RE T A
FRIAR 35 BB D 1 %, B 4D L R AR T HR R
S5 REJI AR SR IR S AR ) BRI 5%, /N2
WRRE T ERMSTHE S M 583 H A
1Z IR B

25 X B A [ 22 ) A A 53T R 5% 2
E I E Y S P TS IR E ]
SN, B AS W) 23 1 43 A 1 S R 95 BER ke

x1 AEERSERTHRIEMERSR

RCRPA - O R T AN IR 4R 3 %2 1) 5 1k b 451
IR REER T T g & I B RSl PN
FRR % ek DX A P AR A 0, 2 ) SR K
R F AL PR TR 55 ER PR 8 I, B
AR A T SRR EL A 3R T, R 95 R4 2L
A R DL M N B B AR DI RMR 55 TR
TEANT J8 2% ) R IR R B IX A 47 Pl B A3t Y
I 55 BEFR AL R A0 JE A3 1] RIS R AL

Tab.1 Average nearest neighbor ratio of service elements in Shizhu

E2CT S TR TR N
% - - = (]
BEER  apm/m  mmsEm/m  GiEANy) oo poe BRI
%) LE 2428.42 3422.51 0.71 -3.47 0.00052 99
INEE 4567.46 3996.71 1.14 1.99 0.04600 95
HH KR4 B,
N N
A A :
.
A P o
™ -
L \ 4 . L ]
. f . :
3 - % ' B W
L ¥ : [ ]
- . g
& 3
04' : /. \ ¥ ®
L e A Tk~ . »
E = A’ = 2 ] o
g e L
i - o ° < P
_ .
Ef < B i
hILE S (B _ NS (B v o r
0 . 0 J Se
1 1 ® .
- =
B 0 510 20 km B 0 510 20 km
e HLE [ e o e | . [ e e
a 4JLE b N

E5 AREBRSERNHE

Fig.5 Distribution of service factors in Shizhu

HAAKR:E# B &,

100% —
PSS ceend —o— HEEEMER
808 B—" ¥ = 0.17% + 0.81 ek
g vt et o EERERER
8 YT 02 muHREEE
£ oan — B
e T, =0 iE s 019 T IR
o SR G

o 0% a0k &% BOS 100%

y=0 za:y/‘ —o— i (X R R
- b= s

B e S —e— AR
Z S FeOdme b RO EH
£ o BRSNS
—o— R
2% P a—— S
o ¥ = 006 + 0.06
™ iR o
{1 20% 40% &0% B0A 100%

o REZEREKLF T NAERBAREIEE

b RE=EKEKLFIT 40 L HE R HAREITLE

Elo AEISRILE B REXEL I T AL X E TEBIAR S5 E R MR FRIN & E

Fig.6 Supply efficiency of community life circle service elements with different spatial correlation proportions

KK EH B %,

DX A P SR 3% F e 5% B3R (e RCRAR B ok
AL ] < A& L A AR AR SR il 55 2
AR BN WY A R RO AR T i DL/ 2
AR o3 HOPE R 55 228 W4 X A9 e
RCRALAL G AR 25 IR IR LB 5 R A K- A
By B A IR 55 2 R S TSRO A L) iz
TG T, ORI 2 A A 3 ) B Pl £ - 4
SRR A SRR DR B RE T s X 2
A M55 BERE R A7 AW AR R TR
LT BAE R AL X A3 B i R A Btk — 22
% 8 55 TR W23 T SR SR R AT AR AT
FAC A3 M 55 AR AR S5 R -

4 iR

S RHRXAINS MA TR T, N
M2 A XA 35 B A, S S AR 55 1
AR A I, SR 1 X S AR 55 R
R, A SCHET 2 R EAR LS, 4859 T 25 W)
RIKAI AT Ak DX A 35 D A FOUA e T A i
55 EER PR RCRIPAG , HF A KT A A E R
WEAT T L 2 B o A R EL A % ) SR T
TS A A LS BRI R B A |, 52 B2 A7
TN 23 TAIAR SR AR R 55 BERAE M A X
PR R P A ORI R, R I X S A A
X A Pl A st e B3R R 55 HL R 2 36 1 Bt e
Y 5 5 s WL AR, RS B B R IX
AR T 5 SR R BT MY G
A SRR PR A SR B R T 5 - BB

SR References

(11 ZARE, B, R T 45 Bl H
WAL FE AR AR e —— L BT =4
B4 BICVIE /13 & %3 A E——2019+
WA FLRXE L FERAT L EMR
4, 2019:290-300.

LI Linlian, ZHAO Shouliang, CHEN Tingting.
Planning strategies for public service facilities in




[2]

[3]

[4]

[5]

[6]

[7]

[8]

[0

mountainous towns based on life circle - a case
study of Sancha Town, Enshi City[C]//Vibrant urban
and rural good habitats: proceedings of 2019 China
Annual National Planning Conference. Beijing:
China Architecture & Building Press, 2019: 290-300.
B AR HIRES. A X A 7 AL X SO 48 B TD/T 1062-
2021[S]. 2021.

Ministry of Natural Resources. Spatial planning
guidance to community life unit TD/T 1062-
2021[S]. 2021.

BfE, KIT, R AEA RS RS B
FEE" —® R AR T & HD] T
X|#F|, 2013 (4) :88-93.

GENG Jian, ZHANG Bing, WANG Hongyuan.
Coordinated distribution of public services in
rural areas: approaches to improve the planning
methodology[J]. Urban Planning Forum, 2013(4):
88-93.

T4 8. A 2R R AT B R R A R By 52
#R[D]. &K ER K%, 2014,

HE Hongman. An empirical study on how farming
radius could optimize rural residential layout[D].
Chongging: Chongging University, 2014.

FENT HERREM ETEFEWRKE
HR 5 AT A RS R I EH R 0] AR,
2021, 248 (12) :72-77.

L1 Xiaoyun, YANG Peiliang, LE Meipeng.
Research on the allocation of rural public service
facilities in under developed areas based on living
circles[J]. Chinese and Overseas Architecture
Magazine House, 2021, 248(12): 72-77.

KO B8 5 A B AR RN RS
B E B R —— WL AB 3R 4 BI[D]. FF Rl &

HEHAF, 2018.

ZHANG Beibei. New rural life circle planning and
its public service facility allocation: take Feicheng
as an example[D]. Ji'nan: Shandong Jianzhu
University, 2018.

TEH KRN LHAERERAAEEGHE
B3N] B A #4, 2022 (11) :68-76.
WANG Huiying, ZHANG Chenyang. Construction
and evaluation of hierarchical life circle in mountain
villages[J]. South Architecture, 2022(11): 68-76.
Wk, EEA EEY. REATENZ S
AT 5 AL AT ). E R B ST
2022, 37 (5) :106-114.

JIANG Haobo, LI Simeng, HUANG Jianzhong.
Research on spatial structure analysis and
optimization strategies of Guiyang metropolitan
area[J]. Journal of Human Settlements in West
China, 2022, 37(5): 106-114.

EILP, EXY, ZMR. 8 = B A0 E A A 2
IHEAL B R B AR WA R, 2009,
28 (4) :511-518.

YAN Weiyang, WANG Fazeng, QIN Yaochen.
Analysis of the principle and evolvement of the
theoretic models of urban spatial interaction[J].

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Progress in Geography, 2009, 28(4): 511-518.
Ik, RBE, T RV Z R W E &
W[, & B %, 2006 (3) :55-50.
WANG Xin, WU Dianting, WANG Honggiang.
An attempt to calculate economic links between
cities[J]. Urban Development Studies, 2006(3):
55-59.

s AL R, BAA BT AN
IF A F AR R LAk 7w M X 4 ).
L5 aRFRFR, 2017 (2) :15-20.

HE Xinru, HU Yecui, LYU Xiaolong. A research
on the problem of village relocation based on
gravity model: a case study of Tongzhou District,
Beijing[J]. Territory & Natural Resources Study,
2017(2): 15-20.

iz, Ele e, EXF. % RHEERFNTHE
T EBRBRRK S HAE B X EF R DR
#ig, 2021, 39 (4) :5-13.

SHI Ying, HUI Yian, WANG Tianyu, et al. Study
on the demarcation of rural life circle in Loess
Hilly-gully Region under the guidance of facility
demand[J]. Development of Small Cities &
Towns, 2021, 39(4): 5-13.

Bam BEE 228 SNAARSFERY
Lk FWEN AN WL HHEEE, 2023,
48 (2) :60-65.

CHEN Huiyan, SHAO Runze, LI Haojie. A study
on proximity sharing allocation of rural public
service elements[J]. Journal of Geomatics, 2023,
48(2): 60-65.

ZHOU Y, MA T, ZHOU C, et al. Nighttime light
derived assessment of regional inequality of
socioeconomic development in China[J]. Remote
Sensing, 2015, 7(2): 1242-1262.

SHI K, YU B, HU Y, et al. Modeling and mapping
total freight traffic in China using NPP-VIIRS
nighttime light composite data[J]. GIScience &
Remote Sensing, 2015, 52(3): 274-289.

YU B, SHI K, HU Y, et al. Poverty evaluation
using NPP-VIIRS nighttime light composite data
at the county level in China[J]. IEEE Journal of
Selected Topics in Applied Earth Observations and
Remote Sensing, 2015, 8(3): 1217-1229.
HOFFMAN-HALL A, LOBODAT V, HALL J V,
et al. Mapping remote rural settlements at 30 m
spatial resolution using geospatial data-fusion[J].
Remote Sensing of Environment, 2019, 233:
111386.

WA, M, AR E. F E K BNPP-VIIRS 4
BB T A BE o 6 07 ik 5 ot R E[]. A
I T k%24, 2021, 41 (1) :141-148.

HU Weian, LIU Chuanli, ZHAN Qiwen. Synthesis
method and comparative verification of NPP-
VIIRS annual night light data in China[J]. Journal
of Guilin University of Technology, 2021, 41(1):
141-148.

ERTAR G BRI S AR AR EA R

[20]

ZFMK | 115

Fr /DB 50/T 543-2014[S]. 2014.

Chongging Planning Bureau. Planning standards
of Chongqing urban and rural public service
facilities DB 50/T 543-2014[S]. 2014.

El MR, x| T . & TGISH & W 7 IR K BT
FRE A RO FAETAFFR (8
REH), 2021, 43 (1) :15-20.

YAN Chaoqun, LIU Yajing. Analysis of spatial
pattern of medical resources in main urban area of
Tangshan City Based on GIS[J]. Journal of North
China University of Science and Technology
(Natural Science Edition), 2021, 43(1): 15-20.



