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Abstract

Urban sprawl is now paving out the land, which leads to the contradiction between land and man. This problem is particularly
prominent in cities where construction land is rugged. Microgreen spaces can reduce unserved zones under limited construction
areas and provide efficient recreational services. Shiyan City, a significant mountainous city on the middle line of the south-to-
north water diversion project, is restricted by various factors in planning its green spaces. This research establishes evaluation
methods for microgreen spaces and takes the block as the research unit to measure the space efficiency of microgreen spaces in
Shiyan City. Then based on the matching results of space efficiency and recreational demand, the demand points are identified.
The potential microgreen space construction points have been selected from the fragmented green spaces and the industries that
will suppress from the second industry to the third industry. The k-means and LA location-allocation models are comprehen-
sively operated to optimize the site selection and layout of small and microgreen space for the current “low efficiency-high de-
mand” plot to achieve maximum coverage. The research results show that: (1) Under the current limited range of miniature and
microgreen spaces in Shiyan City, the number of low-efficiency and low-efficiency plots accounted for 19.1% and 20.2% of the
total, respectively, and a large number of service blind spots caused the supply and demand of green space. (2) 63.45% of the

plots are in a contradiction between low efficiency and high demand, but residents’ recreational needs rarely are met. Through
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EREARFESH LTE ‘BEERERETIEREEMENGT (RS- 51978479)

Landscape Architecture Academic Journal | 11



LRRL: HFS=WUENL | DIGITAL LANDSCAPE SIMULATION

IR ZR b (Micro Green Space) E&3 T
F = E R R RNAENER D, BH T
PREBREEWER. HH ZI—Fh&it
ARt SRRATKARANER
R R R e Y. BRIV SR
FEl—M%—. BWMNEX BRERNRE
FIXBRE, EShsA2E Peschardt & Y ER
T#BIL5 000 ', FEFHEWER. BB
ANAFB TR EHARA I A $ 253 (Smal
Public Urban Green Spaces, SPUGS), mHZEEA
BEHAORAR. Gt RKRE)
(CJUT85-2017) Bt XA EMMRREAE
KT, ESNERR S R IEE R TR
WEIAE, B MAFHREREA/ N
HEAETHEER. KIESABHRS)
BEMEFFRRIER, AR RNRIVE
AERVNF 1Y, BE—EERERESER,
N5 R X B F RIS m .

HETFAAEAELZM, MISEHAIL
HIE TSI T T R S LR AL B,
FREENSH, TWEBRERARTE
*HMREER. IERERZRAEHHER,
MR AHTESRG SRS FE. Bt
TN, WA RAVHEE RN Mg
HTRENTRIERE. SAFRARESEH
MBI RIS E T . AR Sk

N M
k8,

12 | @4

model optimization, the study added 113 small and microgreen spaces based on maintaining the existing green space layout

to achieve maximum coverage of urban demand points. Comparing the results before and after optimization shows that: (1) In

terms of space efficiency, the low space efficiency plots decreased from 46 to 29, the high space efficiency plots increased from

59 to 138, and the high space efficiency plots increased from 31 plots. (2) Regarding space efficiency and recreational demand

matching, the proportion of low efficiency-high demand land plots has been reduced from 63.45% to 17.73%, reaching the

preset target. The optimized layout improves residents’ enjoyment of small and microgreen spaces opportunities for recreational

services.
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Tab. 1 Evaluation index of small green space spatial efficiency
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Fig. 1 Location and land use of the main urban area of Shiyan City
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Fig. 4 Measurement results of micro green space spatial efficiency
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Fig. 6 Optimization analysis of site selection and layout of micro green spaces in Shiyan City
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Fig. 7 Analysis of optimization effect of micro green space layout

4 ER 5L

B A AR ACRR B T A HL X
B, WS &M EANENIAETRE,
SR E)EARCRER, FmETHam
FRASTRELRE. $TERABEE
WE A SR FEXUWIRSRAEE, &
et R B s AR B B R R
MR TR T LRSS, ML “SH/ )
MR AN E ST — Mgk (8]
MRS R RAOLE TG Mo gt
EURBAA” AETELRAY ML
Bz,

AIRMZIEAN. SERSVES
ZEME R = N T HEH X

18 | @4

MBI ZS (I3, TR AR AR/ MRt AT
AR HIRER D TR IHMX PEORE =
i, ERARIEREIE SRR
RS, BTEMARFEFEREBES/ MR
Gt AT MT/E, TJA16345%
AR TR 5 S B RAPRIE,
FE ARG “REE—FR HiRiEA
FHRE, IHHZRERNEERIATR
= BIFEER CBT#H= Ty mEthSx
F B RIRE AR T AR N R I
= I FBKMeans #2 B 5 LA B 73 31 72 /)N
MRS E STEUH U Bt (1984b),
RS HMERZM RSB S CEESNH
EEHE R IERR A, BRATRE/ MR

AR B
250
200
150
=
7
Z
= 100
50
0 &
E A S
B & & e a3
S -
N o 4 AN
N L
B LA
AR R
70.00%
60. 00%
50. 00%
£
Z 10.00%
5t
B 30.00%
=
g
2 20.00%
10. 00%
0.00% = = = =
x @ N P
& & &
P PN & %
7 A R R LA
7
S48 > 2 o
FES T TI34N, AN RF AN TR

RETE :

(1) NFHRUIREENR, FtEHm
EBSRFMECEMTENEERNES,
AWTRE T EMNESRESERS. DM
WIEN G RGN BYARNES, ZRER
BR&ITC = 2 15N F S S At S g AAS 4
RS, BRNAH RN R HEDRZ RS
PR&I, ER BMEEE, KRG EIRE
M, FUEBERZ NERRBR AR NME
SHIENARNR, BIHHEABRAR
[EE, MM ERIFERXR. BES
ARRR MIGI AT R H A A SR SR
FRBSTHRERIE TR 2N, TEREMR



BT e Sl e KB AT ) MM B RS

DIHERERKAP) | E=4 % ER/ 20225 /5396 /%58

AT A MG TR PR S 2R AE SR GR
SHTNESNTE, HE—SH MR
ESRGERERES.

(2) HFHBEAMTTE, AR EESL
IR RESBEE ER AL E—BiR, H
TEERAREIRRLE MARAERIUINE
G EEFE FEINERXR, EF
SRR —F 2R E BIRRE RN
NSGA- I, NSCA- TS5 BFpfy FRHERISE, %
FEEBREIE R Z BRI 4.

(3) WTFHEBIMULER, AHRIKT
HASM RS UEMEENEGM, &EMT
VR34, NESHEREY A
WHEBSCEAR, ARURAESLHE,
HEeHEREREEETRNGE 2EE
85, EL VSN BETERBR
B BRAARRE ARSI RTEE
ZEEE_ENEEETE, RENEESH
IR R — S ME G 547
EMARNERRN, #HITHEE RIS
Htl.

i . XYE RSB L,

SE

[ X%, S&, LAk, F R0 MERERET R
BAL B R0 B )] AT TLIRFR,
2019, 37(06): 9-11.

2] kA WY AT A RS KR
XN ZAFRD]. AR AT R KF, 2019,

[3] PESCHARDTKK, SCHIPPERIINJ, STIGSDOTTER
UK. Use of Small Public Urban Green Spaces(SPUGS)
[J]. Urban Forestry & Urban Greening, 2012(3):
235-244.

“

B

6]

[

18]

]

[10]

(1]

(2]

(13]

[14]

[15]

(16]

(7]

[18]

(19

[20]

(21

SRR, KA. R F IR AN BT B
e )] FEEM, 2021, 37(10): 60-65.

PR RIAEUE G Aadh g R T £
A7/ CIU/T 85-2017[S]. Ae: P EZ A T b hihiit,
2017.

F, KA, B2 b RN E T b AR 42
F45417]. FERAK, 2010,26(08): 59-62.
MCALLISTER D M. Equity and Efficiency in Public
Facility Location[J]. Geographical Analysis, 1976,
8(1): 47-63.

KYUSHIK O, SEUNGHYUN J. Assessing the
Spatial Distribution of Urban Parks Using GIS.
Landscape and Urban Planning, 2007, 182(1): 32-25.
A, HREA. HEERE R IR ENT R
JAFR—VA Lk AR APIT]. FEREM, 2021,
37(10): 100-105.

FHRARIAEUE G Aodk 9 B3 ST AK)
AR/ GB/T 51346-2019[S]. A PEE AL Lk
#t,2019: 14.

LIS, Bk K, e, 5 TR BA A E3K
THAA LRI ik 5EBIT). WAL
X1, 1999(08): 7-10.

iR, THE, fIptk. TG ER AR
H,32 718]43 8, 2006(04): 37-39.

AT, BT ALK AT B 6N ST AU B 4 2T
KA LT PR K A BII]. ARIRTHF R,
2018(05): 101-108.

TEE, FRAE. ETGISHHTTERZANERS
RN Fratkdif &A%, 2012, 31(04): 35-38.
XIHT, Tt RAE KT R oA Bk o
A AR R RER XS] F BEAK, 2018,
34(11): 119-122.

2R, A2, BAT, F ARRFBFAF AL
AR Rk 5 2 [T]. SR HLK, 2019, 43(08): 60-
68.

Dk, FFE, Bk BAS ARG 2R
ARk H R0 LR [T]. A AL, 2010,
32(03): 48-50.

MAC Q J. Some Methods for Classification and
Analysis of Multivariate Observation[C]. Proceedings
of the 5th Berkeley Symposium on Mathematical
Statistics and Probability. Berkeley: University of
California Press, 1967: 281-297.

. AT SO Fob KR A BB
WD) e fRiF: AR ARk X, 2021,

E ok, A BRGRRENR AR
LB R [I]. FLXIF, 2020, 36(02): 12-19.

I, B, BT ATAR ML
B B 4 BARAT Rob——VAHIB T E IR X A I[T].
7 IR, 2020(03): 34-40.

Landscape Architecture Academic Journal | 19



