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Coupling analysis and simulation optimization of constructing space and
green space in Luohe City

WANG Xinyu, DUAN Yanbo, GONG Man, TIAN Guohang
(College of Landscape Architecture and Art, Henan Agricultural University, Zhengzhou 450046, Henan, China)

Abstract: [Objective] Optimize the layout of urban planning to explore the coupling path of urban
construction space and green space, optimize the spatial layout of urban land to achieve coordinated and
sustainable development. [Method] Multi-temporal urban LUCC analysis and prediction simulation were
carried out based on fractal, artificial neural network cellular automata (ANN-CA) and spatial syntax models.
[Result] (1) The fractal dimension increased from 1.64 in 2003 to 1.70 in 2013 and reached 1.75 in 2018.
(2) There is a data mutation point in the aggregation dimension, and the spatial aggregation state is different in
different circles. (3)The spatial accessibility of urban greenness decreased significantly from 2003—2018.
(4) The ANN-CA-GM(1, 1) urban growth model is constructed to simulate three future scenarios of “free,
constrained and ideal”, and the coupling development process of construction space and green space is
predicted: the urban construction land will continue to increase to 156.71 km” in 2025, and the agglomeration

range of construction space under the ideal scenario will fall back to 5500 m around the city government, and
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the area ratio of green space to construction space is 1.00:1.48. [Conclusion] (1) The urban form is close to
optimal in 2013, followed by an overly dense layout of urban built-up land in 2018 due to high-density urban
development, which hinders the coupled exchange with greenness space. (2) In 2018, the construction land was
highly concentrated in 14 circles (7 000 m) around the city government. The development of ecological land in
this region helps to guide smart growth and build a resilient city. the coupled exchange with greenness space.
(3) The area with large green space area and high accessibility are concentrated outside the high aggregation
area, while the utilization of riverside green space in the aggregation area is low. (4) The ideal scenario spatial
coupling layout provides quantitative data support and spatial layout reference for land spatial planning and
“three-line delimitation”, and realizes the effective supply of urban ecological products through green space
layout. [Ch, 7 fig. 4 tab. 33 ref.]

Key words: land use/cover change (LUCC); ANN-CA; fractal; complex giant system theory

Bifi o Ik T A BE RN IR, MO Y e, [ AR T A R, R
WS RS MR “FMEZE” o —Jrm, 3 R /2R 5528 b (LUCC) J& e Il 540 A9
Aeht . 15 B 2S A8 (spatial flow) J& 75 E % A L EAN, BTN 5 —Jr i, 2%
HFR AR LT R GE, MRS IR T (2R & R AR RE S g AL =P (R4 T H AN Uias Jm e 4. 4t
JeRBEE CWGBOR” (CRETHME AR S5, MR ZS A H RN A Kk, FHik, B
THWMSE . ST AL, MWLM KGR E L KR . 538 (fractal) BURPTACERE “ HARRIE” 2R 8B
Ao “TIF” T AT, ENERE REHEIS LA BRFETIY . B A E S TR SRR A
Jy: BHEP I IR S AR S 4B D171 BREE G WL = N 18 2 W X e g5 18 84T T i —2F
BYRIE . ZEth AT QAR R AR 0T T AU R IR A0 b B2 SR ARAE, e SR A 5 M )
e BE R AT AR AR X S AR BT . RERACHRAZ P . TR, SRHbASITE R B X A G 3, X
A REASEED . WADDELL! T 20 tH2g 90 4EACHE H T KiEJohfl H LAY (CA). [FIEE, —dbsgsy
A B — 2l AR 25 SRR < TR MR BURERAR ROy mOrikt, AT R 2R E R G R
HAEN, HAT, W E AR5 AZ R CA MRS AR [R50, BT A SR, KBS
mAGESE T — K. EARE RGN LUCC MR W EEZ MO gHeUE, H S5 E % A #7210 =
B, DAKLL “ N7 R EBR S RPLGR IS Z BRI Z W, ML, SREEZSE A 7ERL 25 20 a
B A KSR IR A R A E AR, S T RE AR AR S LSRR
S DL AR 23 v PR FE 1 8RB, CALTHORPE!™ 48 H T /A 3838 S 1] (1 F i & B8 (TOD), 51 AT A
BRI R, AUCRET “fm” , MR XEJE S EIE “nlik . nl 7 P R &
P EZEPENY RN, AT R LML 8 (P 25k, TR, T “HRFhpLs”
B 23 ()R] ol B TN & LA 4 Al B 54 . TS s DT R, AR R S B 24 E R G B I LAtk
AR S (R AR R, DR RZ RGUARA T BB

1 B0 R BRI R B 4L 2

11 HRREZFMNESFER

BT 3 IE Bl Ry 33°387127~33°30"30"N, 114°9'46"~113°53'47"E, 4450 Bg 45 12 ] T AR L %) rp
WA X SRS AR R IX, AR 246.90 km?, EIRW AL L d#ik. &, BuaL, WIREEM
MRS, REBANEZ, AR FIEREL, HARRMARERN . W EF TR T AR SR
G S ek ss [0 5 |0 F AR A Ak, B DATE WA TR R A 2 kb T S8 A e Sk L 2o i ok 56 v T 140G &)
SRS
1.2 HIERIERLLE

AR KRB R JE T 2003, 2008, 2013, 2018 4F Landsat 25 T &, K 30 m, #HATKIES,
Kappa ZEFIKT 80%. ISR Al /& CA BN B 5 40 B Ae B R —AEAL I 254, o R adti SR



5539 5 1 1] EHETE RITHT RS )5 20 2 (8 A M S Dy B AL 97

VI 2 2, MR CE s R . MR, & Fz1 HihsrZEREA
25458 5 BT AT IHI (& 1) HIB %L Table I Description of land use classification

Pk 5T ASTER DEM 30 m (4fs ; Siii g, fe R JHHOER  S[em G
SUBUR SRR T IT IR M IE (OSM). A8 7 s 545 5 K SR . AL LR 45 T

HiE s 100 m kS B A 185 B B HE Sk E . S M, LIRS M B
A READEERIARRTREEESE g wam o™ o,

R [ K 5 80 %8 (ORNL)s 5 7 7 B (GDP) HER M L 2 )
2 i K St 3 9253 We R4 R 4 S

SILBAII TSI | B -
ANTFCA FiIHL | Skl 5 P P .

A SR it A

2 MEABAAE S o
2.1 WERE

TR ZE RGE ST AR AL, BARY K E (Matlab 310F) . &4 25 0] Al ik % (Deptnmap
X ). JohE A AL (GETF ArcGIS 1Y GeoSOS Hifh)3 #h T.H.. /3B BISJE X 2R G0 AR 23 1] A7 =y 3K
IRVE A, [R5 IR T 2838 P I8 1 19 2 48 AR B ] B2 25 ) i B BE AU G Ik T kR AKCEAR T, A
PER AT R GM(1, 1) BIAZRZAM, ARl CA ALY, i Iy s AR 1 M 3R & R R A5 21 2
AR5 AL R 7 B35 A Photoshop BRI
22 HEENWEESIEITEG
221 HaHEE OBESGE. TTRIFNEIES 8, HEARRE . 14 KB RE
SHESEI N 2n 1y, B =RIQ2n), W a=4/(4n”). H 4 KR R FSHER AL, #5557
B AR I B AR S L, BRI TR AR ZS AR EL N(r)o 38 H RR2ERA8 9 R, B 24 8 i 8 s
SR AR X, B — R Ur 5 Neo) B G, HRBRRUMIE S0 4650 Dre QR E 451
PIR T EOR RIRLCy, PAAE 500 m A ARl B, AR RO BPS 1 o 1~29;5 31545 RO [0 or 7 55
i LR AR S;, K555 i JEREAR A AL bR RIFBOGEL, FHRPRRAN Y RE YR D, () HTEH
Lo SRS R 5004 14 P82 1 FH b %% 3 1 AR AR A

InS;—InS;_ o V2

Ini—In(i—-1)

Horr: X D <2 Bf, @M A s, BIFEF1E b2 o RAEM S XY D=2 BT,
U N UL I ANER S A0 s 2 D >2 B, SRR A L B A P 1 S L , BIAE T L 5 e A
E/GOF <R

222 HEERATAWTE OFWAERCRME. HISIA T KR NS # S f 2 Sk,
B At JE A T LU SR AR (9 25 (8] 6 R o BRI O IR T B R s Fl s ), BIRE A AR CRORE”
(efficiency) iR T BT K1, SIANMERER 2, 456 BEM 1925 25 A RRAE,, £S5 & W AHSE
—o QWUAERBLEHREL, 23 (0] [ A OC A BT R X A5 ) 3 A A8 i A G HEE TR B i g T O i, T AR R X
AR B HUE Y 23 () A AR RRAE , — R S 2 He Bt i . A 20 I AN [R) 22 22 (R A9 2 TR AR OGP, 5 I AR £ 58
ZIREC (), (EREN -1, 1],

223 FRAVETI B ShAEER  ORRSIZME: KOTIBR K6 RS G BV A IR
RS, ECHMEETREZM, W RGAT heH A, AT R 280 5 AR S 00 ) 35 GM(,
D) AL @JoHE A SR, ARBF G0 S I TE AL S5, CA BRI AT DL o 3B 2 A R &1,
F T L AT T i & R R, TR IAE /D B0 ) BOR TP M Aok B A ZUE L. BRI
AR (D3 2 - i 38 40 0 4 A 1 A X 38 8 B B PR T e 3R sl PR 21 (] AreGIS Ab B3R
[l 2 B IR A R RE B (18] 1), Q7 & R rf, S+ R 2 A0 ELA AH B OCHR A e 25 R AE Bk
FRMAR TR AR o AR () K/ 5%5, IR T Fhu 0 X BRI . R . AR 3 XA A%, 1
%, WU SO, B OBENLIE . @A R A, S ARSI TS IR, I
GRREAR BRSNS I 88.33%, BEVLIN T e=1, 5HBI{E 0.8, Kappa %7 0.762, FLLIEHE 510 0FHHE B A &
JE—tk, it Logistic [FIAZMARAN 4IRS0 FACE,  B(E s i 70 AR b e SRR (5 2).

y(@) =



98 LA 3 Nl N =+ 20224E2 H 20 H

— . _—
- Y i
(5 1§

G. NO#E JERE

i | L i
! . "E’ i “'-‘ -- - ‘ o 0 5 10 15km
K. 75 L. &k M. [ 438 N. 0 8 %

EREER T O

Figure 1 Urban development drivers
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Figure 2 Historical evolution of construction land in Luohe Central District
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