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Evaluation of landscape pattern evolution and spatial configuration of urban
park green space in Haikou City based on SEDMs model

WU Genghong', WANG Yiru?>, LIU Tiedong', GONG Wenfeng', LIN Shiping', CHEN Chong'

(1. College of Forestry, Hainan University, Haikou 570228, Hainan, China; 2. College of Mechanical & Electrical

Engineering, Hainan Vocational University of Science and Technology, Haikou 571126, Hainan, China)

Abstract: [Objective] This study, with a quantitative portrait of the relationship between the dynamic
characteristics of urban park green space system and urban spatial layout, is aimed to provide reference for the
rational configuration of urban green space pattern, urban landscape ecological planning and high-quality
greening mode in Haikou in the future. [Method] Based on the four periods of remote sensing data and point of
interest (POI) data from 2008 to 2020 in Haikou, this study studied the evolution characteristics of green
landscape pattern in the park and established State-and-Evolution Detection Models (SEDMs) to explore the
spatial configuration relationship between urban environment and park green space through the spatial
evaluation of park green space (park availability and accessibility). [Result] The landscape pattern of

community parks and historical gardens changed significantly from 2013 to 2017, while other types of parks
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demonstrated no obvious evolutionary features. The area of urban parks in Haikou continued to grow from 2008
to 2020, with unbalanced development of various types of green spaces and stable growth of parks for residents
in the built-up area. Large parks in the eastern and northern parts of the built-up area of Haikou had higher
accessibility and wider radiation range. Parks in the western and southern parts were smaller in numbers and
radiation range with poor accessibility. [Conclusion] The park green space has evolved from complexity to
landscape fragmentation and local regularity, and the landscape spatial structure has developed from discrete
discontinuous layout to local centralized layout whereas the general trend of green land vegetation has been
featured with a high concentration space and high-quality green pattern. [Ch, 5 fig. 5 tab. 26 ref.]

Key words: urban park greenspace; SEDMs; availability; accessibility; evolution of landscape pattern

7 el 2 b S5 R A S 3k T S SO 1% B B 0, NN 2 TR 4 B R I T ) A KO RS A
B, R, B B LR R e T AT 3 0 7 9 A A AR S T RE LT AP, SR AE I T 48
TrR ARSI A D 8ce 2RI, ST ABim sy 5Kk, SEER A S RGP IR T PR 5 A
TERGE AR A P SR AR AT BT 5 IS A A 22 i DX B0 A RE A% IR I T R e . SR
M E O, T E T A A R R R A B A AR R E Y, R, Ik B R TR A K R i i
Jit R T AR A SO RE BLAM IR T A TRl s AR R, T 55 A BT Al ok i R T RE I, X Sk i s (B A% SR
Be e L ST WA S R R T RS & e B R P,

HAT, ¥ 10T S A A 5T DX 3 T H O B X U 3l T 2 el U2 g A U A RS N AN
TS A AR U TE R PPN T AR SR PR AT I b 0T R AR S AR S5 I (B TA
N (E /NI = 32 A1 D e G A EO R0 S o A Tl & e 51 N R e 19 Rty | W 1) s A . 1 A N
FE T 10 3R T 2 el 3R i AR MRS g JE Ak b, SR RS 5 AR A A (State-and-Evolution Detection
Models, SEDMs) #5815 1 3k 7 S b 2= (] L, 4 A 3 vl ¢ b 5o U A J B 25 AR RRAIE Ry i 10 T A el 5
WA BRI A BRI S

1 HF R RKABER

T (19°31'~20°04'N, 110°07'~110°42'E) HuAbifimg & fedbsi, mEE %, JbePmiMige, 15 %5
WX, AR, BUILXIZE 22X 4 D IX, AN 3 126.82 km?, AEXEKE N 1669 mm, 4EX H FEEPECH
2000 h DL b, SRR 23.8 C, J& THEFBHEMEERAE . SIBRCH 2, DR AN o £

VA 10T 3 T S ARV PR AV AT AL, A R DA AR A T AP HE R AU i R R, TR A R
XA (), BEGEA AR, TEAR . U
bel 55 266 > 20 bel & M, 3T 2 Bl g b T AR S
3233.63 hm*, v, R IX A 2 el 2 R 1w R
645.90 hm*, JLFRAHAL AR . HVTTAR . 74k
Bl | R TRV b Bl A 5 e U VLY R G A
A, BT LA S 8T AR M 2N el | 2 3nl 08 2 el 45
S A B X S o b s W 2 ] b
2 R e s ol |

ST IR VR IR R4 i M PR 55 I 5 S(2021)005 5 4T
21 HESRE Y PRI, oG PRI SR A 24

B JEBUE 4045 QuickBird 514 (2008 4F 11 H | Bl #HovERRETERAaEEcER
2013 4F 11 ). Worldview 1% (2013 4E 12 A . 2017 Figure 1 Boundary range of municipal district in the built-up area of
4 12 /1) #1 Landsat 8 OLI 4% (2020 4 1 1), ¢ Halkou
ENVI &b #5555 il i B 10 45 5 e i AR SR IE , R A el i, [RIIsP s T 1A 1 T 20 s )
INIXCL BRI B 2020 4F 2% 8R 55 (point of interest, POI) il .

a T I8



55 40 55 5 1] FRPEMEAE . FET SEDMs KLY (14 111 T ST 22 Pl ot S5 WS o Je A S s i) e i A 1095
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FOutk, HZEARA 1RGSR . G 4 FBEHOF S A 1.81 hm? f£ 2 1.49 hm?, PRI
#) 1.91 hm®; ZMAEECRIBESRKAE 2013 4FIR BN, BESA PTREAR, BEHURRGE TR, @HALE
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ME . ©UF &2 5 a2 el AL, 52 30 5 XL e b ke 5 o (O Uit el 1% B e %5 DA 35 A 384 i &)
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Table 1 Change index of green patch structure in Haikou Park from 2008 to 2020

. e /NT X ik AT
e L L, Ly Ly L L, Ly Ly L L, Ly Ly
2008 7 36.12 208.40 1.06 1 091 801.59 1.01 2 1.81 532.15 1.06
2013 7 36.12 204.98 1.07 1 0.09 595.24 1.05 2 1.87 617.20 1.20
2017 8 31.60 185.59 1.06 1 0.99 467.84 1.03 2 1.49 401.00 1.07
2020 8 32.39 228.39 1.06 1 0.82 576.92 1.03 2 1.91 557.69 1.01
i SUiB1 /N iR/ HoAr L2\ el o]
L L L, L, L L L, L, L L L, L, L L L, L,
2008 2 305 41055 1.07 1 1379 15905 1.07 44 849 65611 1.08 35 171 53215 1.06
2013 2 167 53546 110 1 1515 19878 1.09 52 784 63530 1.07 119 094 74567 1.05
2017 3 143 52632 1.03 1 1143 19215 1.07 117 796 53541 1.06 126 086 60140 1.03
2020 2 1.64 51282 1.08 1 1064 21978 1.08 122 669 58251 1.05 130 0.84 64436 1.04
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Figure 2 Evolution characteristics of landscape pattern in the built-up area of Haikou from 2008 to 2020
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Table 2  Analysis of the overall spatial fragmentation degree and spread

degree of park greenspace in Haikou built-up area from 2008
to 2020

Gy BEREEEE/(Shm?) SOULBERERE SRULEEIERE/%
2008 13.096 10.477 72.518
2013 23.326 12.274 71.344
2017 19.332 11.480 73.996
2020 20.927 12.467 74.661

F3 20082020 FEOTERXRZLXEANE
Fih =B S BESH

Table 3 Spatial separation degree analysis of different types of parks

greenspace in the built-up areas of Haikou from 2008 to 2020

FH Gl

Gl12

G133

G134

G135

G139

Gl14

2008 0.967
2013 0.973

2017  0.991
2020 0.988

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

0.999
1.000

1.000
1.000

1.000
1.000

1.000
1.000

0.939
0.947

0.923
0.932

0.999
0.999

0.999
1.000

P. GI1 K

22
A

R, G12 MfhX AR, G133 Fiis

£, GI34 bk AR, G135 iR AR,
G139 HHAMLRNE, G14 ik

Rz 4 20082020 FiF OTHEHRFLIETR

Table 4 Landscaping indicators of Haikou City from 2008 to 2020

SR s pmm NI e
Ay M G A By EdiNing Al NDVI
HA/hm? 35%/% (m* A7
2008 3558 405 17 628.00 95 0315
2009 3613 410 17 62841 105
2010 3657 415 19 85200 118
2011 3672 420 19 85270 120
2012 4660 420 19 85270 120
2013 4672 425 19 85270 115  0.169
2014 5745 427 19 85270 125
2015 5806 429 19 85270 128
2016 5708 406 19 85270 121
2017 573 408 19 92270 123 0226
2018 6676 410 19 92270 125
2019 7128 410 19 92270 125
2020 8008 410 21 106200 123 0261
FE MRS T A =36.0 =75

%o [EE, WO X NDVITE 12 a 8] &4 T RIZUASAL Rk pl X2 el T AR i 628 hm? #8317
1 062 hm?, {EE 177 2 Al X 2 M A 9 i ARAE 2013 RSB RE B4 TR, 7E 2017—2020 4F [0l -5t
REFREAE K, BAREHG W 5] m el K & . Hodh, NDVI i 09 X 3 B0 A5 78 7 kbl . et 2
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R5 20082020 FiFOH AESGMERERS i

Table 5 Area and proportion of park green space types in Haikou City from 2008 to 2020
20084 20134F 20174F 20204F

LR

i A/hm? i /% T A/hm? i te/% T A/hm? i /% T BVhm? i tk/%
YN 252.84 35.57 252.84 31.82 252.80 19.27 259.12 21.19
FEX AR 0.91 0.10 0.09 0.01 0.99 0.08 0.82 0.07
3 5k 44 el 3.62 0.50 3.74 0.47 2.98 0.23 3.82 0.31
bi:ei WA 6.10 0.86 3.34 0.42 3.29 0.33 3.28 0.27
WAk A b 13.90 1.96 15.15 1.91 11.43 1.00 10.64 0.87
HAth LA Pl 373.56 52.56 407.68 51.30 931.32 70.98 933.18 66.77
Jiebel 59.85 8.42 100.86 14.08 108.36 8.26 109.20 9.08
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B3 2020 440 &k R POI 15 B AR A 3R 77 A L

Figure 3  City profile simulated by POI location in the built-up area of Haikou in 2020
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2020 City Park in 2020
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