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Evaluation Method and Optimization Strategy of Primary School Spatial Service

Performance Based on Multi-source Data: A Case Study of Dongxihu District, Wuhan
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Abstract Optimizing the performance of elementary school spatial services is important for improving the public service system and promoting
the equal allocation of basic education resources. This paper attempts to construct a generalized, scientific and reasonable evaluation
method for the spatial service performance of elementary schools based on the comprehensive application of multi-source data, and
using Dongxihu District of Wuhan City as a specific case to evaluate, analyze and propose optimization strategies. Firstly, the evaluation
principle of pedestrian friendliness is determined through a literature review. Then two evaluation indexes and criteria of pedestrian
accessibility and safety are determined through a social survey. From the perspective of each student's travel experience, the school-district-
based spatial service performance of elementary schools is finely evaluated through a comprehensive analysis of multi-source data. The
evaluation results find that the school districts of some elementary schools in Dongxihu District are too large, the distribution of schools
is unreasonable, and the road system is not perfect. In response to these problems, we propose optimization strategies such as adding new
schools, adjusting school distribution, adjusting school districts, optimizing the pedestrian network, and increasing street crossing facilities,
and select three typica elementary schools for specific optimization plan andyss. This study is a useful exploration of Data Augmented

Design, and provides a relatively scientific basis for primary school layout, school district setting, road and land planning.
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school for elementary school students
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to the corresponding elementary school
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Fig.10 Scatterplot of service performance clustering by elementary schools
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Tab.2 Problems and optimization strategies for various types of elementary schools
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Fig.13 Satellite map of Sandian School District
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I LIIE S T /N2 T AR 55 S8R D5 5 280

FI ERFEH /A R /m? EHRH/ (m?/ A)
FTERLR/ NG 72 47 343 657.54
TS /N 107 39107 365.49
RFLNF 530 26 057 49.16
E= = 489 18 821 38.49
EDIS /N 748 24093 32.21
ERLT N 129 17 644 136.78
RN E 284 23 506 82.77
HrRaENE 361 36 511 101.14
KK 8.
\ i e Sl | ki nl_I=
R. '5"" : Y \
t .¢ ~ & ‘I_ .:--__'.:‘ 2
t.? =
: ) e . i 5 % . = if'.. : ...-._':
.rI . " ’ Tma e 1: . | | -;f
. of b e e
W’; = ' s .

aHTEEER

E14 FHLNFZXRAZFESITLEZER
Fig.14 Analysis of students walking to school in Dongfanghong Primary School District
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Fig.16 Analysis of students walking to school in Jiaheyuan Elementary School District
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Fig.17 Optimization diagram of Jiaheyuan Elementary School

fEAAFAE— SN 2 AL, RS il
RN DGET i FHLAE & B 5
B EBAZ AR B TR B g A 0 22
11153 455 Btk , AEL ph TS /] XS Y RS S 45 4
Bt 2@ MIA PR, BN N2 W6 S
JeBR AN A 3 A A — S 2 5 o S e
FEHAT S5 B RN N D 2 %A i A
SEHAR N D2 [ A A TR IR, A 5 B B
N R LS )3 A W B, W — PR /N
2 1R IR 55 ST 73 A O HEAf 1 - BB

HA KR E# B &,

Sk References

(11 kiR, #OH . HETICTE AR H K FH R HE E
SO R[] B AR, 2017 (2) 44-47.
YAO Dong, HUANG Mingzhuo. A spatial
performance study of community-based facilities
for the elderly based on ICT data[J]. Architectural
Journal, 2017(2): 44-47.

[21 ERE, TR A FERE G0 B IME R
PR AN AE AR i R 5 T
ke 24, 2013, 11 (2) :1-10.
ZHU Dajian, WANG Huanming. The value
orientation, evaluation method and evaluation index
of performance evaluation of public services[J].
Journal of Shanghai Economic Management College,

[3]

[4]

[5]

(6]

[71

(8]

[0

BURIESRIRIT IR | 53

2013, 11(2): 1-10.

X R E FRFTSC, M. A 2R R IR A
T by % R S A R —— Wk TN A
B[], 252, 2018, 38 (7) :67-74.

LIU Tianbao, ZHENG Liwen, DU Peng. Spatial
characteristics and distribution pattern of the
equilibrium level of municipal compulsory education
resources: take Dalian Primary School as an
example[J]. Economic Geography, 2018, 38(7): 67-
74.

XL, X BB SR H R T R X E
¥R G R RR—— LR
%9 M B BID]. H A R, 2017, 36 (9) :
1680-1696.

LIU Kai, LIU Rongzeng. Spatial concentration
tendency and unbalanced development of elementary
and middle schools under the background of
urbanization in central rural area: a case study of
Biyang County in Henan Province[J]. Geographical
Research, 2017, 36(9): 1680-1696.

AE, B, KA s L E ST R
EEF R E—ILF & KB M L&
#%, 2011, 18 (10) :115-123.

ZHENG Tong, LYU Bin, ZHANG Chun.
Research on the inequity of compulsory education
infrastructure for migrant children in Beijing: a case
study of Fengtai District[J]. Urban Studies, 2011,
18(10): 115-123.

FLR ARG BEC % ETHENFA MK
7 X R 2 M —— AR K A AN
2 I0]. A5 HIE, 2019, 39 (9) :82-93.

YIN Shanggang, HU Xin, MA Zhifei, et al. Spatial
and temporal effects of housing price in urban school
districts based on education equity: a case study
of public primary school in the main urban area of
Nanjing[J]. Economic Geography, 2019, 39(9): 82-93.
R EVE AL AFERENAT 214
RE#AFRAEBENE —NRELZMEL
H BN AR AT 5, 2016 (3) :83-91.

CAI Hui, WANG Shaobo, YU Kanhua. Preliminary
study of basic education facility configuration in rural

area under the perspective of fairness and beneficial
result: a case study of Jingyang, Shaanxi[J]. Modern
Urban Research, 2016(3): 83-91.

ok BRvRRE, B A R T R E RATHIR TN ETT
B ATA R—— VA 22 T B[] 3 AR,
2015, 39 (12) :64-72.

WANG Xia, CHEN Xiaojian, JIAO Jian.
Accessibility of urban primary schools based on
family travel behavior: a case study of Xi‘an[J]. City
Planning Review, 2015, 39(12): 64-72.

B, ES I W RE, S K AT E R
R E BT RN 5 AR A R
AFE DA B R A I[N A%, 2020, 40
(11) :1774-1783.

HAN Zenglin, DONG Mengru, LIU Tianbao,
et al. Spatial accessibility evaluation and layout




54 | BuEigsE R R

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

optimization of basic education facilities in
community life circle: a case study of Shahekou in
Dalian[J]. Scientia Geographica Sinica, 2020, 40(11):
1774-1783.

REHF RET FLR, % BRXE5HF XK
Wy e ——R B A £ R RGN R[] HE
5, 2019, 38 (8) :2008-2026.

SONG Weixuan, TU Tanggi, YIN Shanggang, et
al. The differentiation and effects of social-spatial
accessibility in compulsory education resources in
Nanjing[J]. Geographical Research, 2019, 38(8):
2008-2026.

BB, BT T, . RS RO R R
AT AR R 7 5 10] HPE AL 3 &, 2013, 32 (9):
1352-1361.

QIN Xiao, ZHEN Feng, XIONG Lifang, et al.
Methods in urban temporal and spatial behavior
research in the big data era[J]. Progress in
Geography, 2013, 32(9): 1352-1361.

FHE, TR B W d AR B R A
GISE| A K] EFrm &I, 2014, 29 (6)
58-65.

LI Miaoyi, WANG Peng. New technology in data-
driven urban planning: from GIS to big data[J].
Urban Planning International, 2014, 29(6): 58-65.
5B I T ALK A B R G ROR R 2 3 [J]
R ALK, 2014 (5) :35-38.

NIU Qiang. The spatialization of urban planning
big data and its using methods[J]. Shanghai Urban
Planning Review, 2014(5): 35-38.

o, XU AE. AU 5T R B TR A Y A
(). B R4 ALK, 2017, 32 (1) :64-73.
LONG Ying, LIU Lun. Four transformations of
Chinese quantitative urban research in the new data
environment[J]. Urban Planning International, 2017,
32(1): 64-73.

W, 1R, H k. KR o0 K /N A R i B
& A # % 5L we[J). MK R, 2020, 36 (16) :13-
18.

WEI Wei, TAO Yu, YANG Huan. Satisfaction
improvement on layout of primary schools in central
area of big city[J]. Planners, 2020, 36(16): 13-18.
Fh, R B ER T —F BB TET
ALK B R B D] R AR, 2015
(2) :81-87.

LONG Ying, SHEN Yao. Data Augmented
Design: urban planning and design in the new data
environment[J]. Shanghai Urban Planning Review,
2015(2): 81-87.

K KEE BAEHEOHERT HE B
B & AL 3k ALK, 2019, 43 (8) :34-40,
52.

LONG Ying, ZHANG Enjia. Smart urban planning
under the framework of Data Augmented Design[J].
City Planning Review, 2019, 43(8): 34-40, 52.
R, B, 2 EB O TAL K FATIHE L AT
W B ARAL SR s B R —— AR R I X A ). A

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

R THF %, 2021 (2) :41-48.

ZHAO Mengni, ZHEN Feng, JIANG Yupei. Study
on comprehensive evaluation and optimization
strategy of urban community pedestrian environment:
a case study of main urban area of Nanjing[J].
Modern Urban Research, 2021(2): 41-48.

HIRSCH J A, DIEZ R AV, MOORE K A, et al.
Change in walking and body mass index following
residential relocation: the multi-ethnic study of
atherosclerosis[J]. American Journal of Public
Health, 2014, 104(3): e49-e56.

FRANK D L, ENGELKE O P. The built environment
and human activity patterns: exploring the impacts of
urban form on public health[J]. Journal of Planning
Literature, 2001, 16(2): 202-218.

KB TR, F et & KBRS
ATHR T AR AL K 8 % I B T ALK, 2019,
34 (5) :9-15.

GUAN Chenghe, KEITH M, HONG A, et al.
Designing walkable cities and neighborhoods
in the era of urban big data[J]. Urban Planning
International, 2019, 34(5): 9-15.

X, ERM, % EANRT FATHE TN
7 ik B R AP AR AA R, 2015 (11) -
27-33.

LIU Jun, WANG De, WANG Haoyang, et al.
Assessment tools for foreign urban walking
environment[J]. Modern Urban Research, 2015(11):
27-33.

I8 BERIE AT H KA R A E
B [D] # I 4 B A A, 2006

WANG Ting. Research on the district space in
ancient cities causing children communication
behaviors[D]. Wuhan: Huazhong University of
Science and Technology, 2006.

RRSCHHE LERRZLSWATHSTE
P 5 AL S D] 4R KR R, 2020,
27 (7) :20-27.

WU Fengwen, CHEN Mingyuan. The evaluation
and improvement strategy of the way to elementary
school from the perspective of children[J]. Urban
Development Studies, 2020, 27(7): 20-27.

NIU Q, WANG Y, XIAY, et al. Detailed assessment
of the spatial distribution of urban parks according to
day and travel mode based on web mapping API: a
case study of main parks in Wuhan[J]. International
Journal of Environmental Research and Public
Health, 2018, 15(8): 1725.

A, R, & BT W4 E AP
o P 37 12 v g W P A B 1R R vk e T AR
AR AEFRCYE EAR LS AR E
JE]——20194F o [& 38 7 #L K| {5 B AL 296 X .
Jox: P EAES T A iR, 2019 322-328.

NIU Qiang, ZHANG Yongxiong, ZHANG Weiming,
et al. Accessibility evaluation of large parks in
Wuhan City based on web map APl open map
access and Gaussian Two-step Movement search

method[C]/Intelligent planning - ecological habitat -
quality space: proceedings of the 2019 China Annual
Conference on Urban Planning Informatization.
Beijing: China Architecture & Building Press, 2019:
322-328.





