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Evaluation of coordination degree between ecological infrastructure construction
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Abstract: The construction goal of Xiong'an New Area emphasizes the construction of green ecological livable new city,
which parallels urban development with ecological livability. As the condition and process of providing ecosystem services in
the city, ecological infrastructure plays a major supporting role in the construction of green ecological livable new city.
Therefore, linking the construction of ecological infrastructure with urban development is of great significance to the urban
planning, layout and management, and green and high—quality development of Xiong'an New Area in the future. In order to
explore synergistic relationship between ecological infrastructure and urban development in Xiong'an New Area, the paper
first construct the index system of ecological infrastructure construction and urban development. Based on the analysis of the
current situation and the planning documents of Xiong'an New Area, this paper uses the regional analogy method to predict
the ecological infrastructure and urban development. Seven landscape types obtained by morphological spatial pattern
analysis (MSPA) model are used as the ecological infrastructure indicators, and urban development indicators of Xiong'an
New Area were constructed from four aspects of population, economy, industry, and urbanization. Then, the coupling
coordination model is established to analyze the coupling coordination degree of ecological infrastructure construction and

urban development in Xiong’an New Area in 2010, 2015, 2017, 2025, 2035 and 2050. The research results show that the
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ecological infrastructure landscape is highly fragmented and poorly connected, and the ecological infrastructure construction
and urban development are on the verge of maladjustment during the early stage in Xiong'an New Area. After the policy
guidance, the coordination between ecological infrastructure construction and urban development in Xiong'an New Area is
getting better, and it will reach a good coordination state in 2050. The research results can provide scientific reference for
promoting the coordinated development of ecological infrastructure construction and urban development in Xiong'an New
Area. Finally, based on the existing analysis results of the paper, the following suggestions for the planning and construction
of ecological infrastructure in Xiong'an New Area were put forward: (1) Xiong’an New Area needs to build a multi-level
ecological corridor from Baiyangdian to Daqing River Basin; (2) Speed up the construction of short-term and medium-term
ecological infrastructure and optimize the long-term ecological infrastructure planning; (3)In the future, residents’ wishes

should be integrated into ecological infrastructure planning and construction.

Key Words: ecological infrastructure; Xiong' an New Area; coupling coordination degree; morphological spatial

pattern analysis

T 2255 DX R AR RN 2 55 e DM IR AT IX 2 i S — A 4 [ SCRTIX. 225 DX ) At 8 i ) A=
B BRI FEIMR B A S SO B BER AN — WRIE SR i BEAR ST, T 8 0 2 A 8 S (IR, B3 R
Uf NJmEREE S A 252 (6] L9 /K 55 A 3% 2 () B A 7 s () S 2 e 2, A i i 2 S8 40 TR W1 5 /KO
Sl A AR LY SRR R R ARSI . B2, Wi b 2B AT AR A K BRI s K AR S R 5§
[IF =

A A HER B R R B PRI AR 2 R G S5 1) — ZR 9 A6 A S5 e A, B ORI T R RAT RS B ) £
BREMS, CHPRERY, A ERE T D R XA R G S5 R ), PR B A A= 16 R EE i I
0, ST ARART LAl 25 A T R AR FEE LR o S T UL S ) e o TOU ) 2 8 v LA R IR e ST
DA FRIEE S, W, AR GRS SRR W] RAHDC O R B Y A 25 BE Al 5 RE 4% 4038 I 2
I ARASERG, i X ) B AR CELRE CBVREY O ) A RS R ORBRE L [N I, I -5 0 A A R Al it A i
ST R SR PRI S ZR AT AR A i 4 DX S B (0 v o R R R AR A

1 ERSIMARERSEE

G b I AR BBA X 45 0 AR G (R AR B AR DG R A T8 B AT . SR S 0 ST R 45 W I A A 5 i
T B R K TR R K IR A SR A S 2 B A SR A DM R B | 8 PR K R XA -2 T AR R
WEE AT FRREE R AR OL . TEAZESE A (O PR R - 0 - IR B R MR A YEIF ST HESS . Shi %1 X 3%
17 AN HAGH ARG 1l X 2855 % SR S5 /R S TR B (R & Db R BE 06T T A i, B R ARG T S5
Fr U IF]EEASAD X 00 1|4 5 X A A R -2 PRI B R A T 3h 25 5 B A TR B, 2277 R g i e 7 ol - [X
BRA T - A BBV E R A BT TPAN HE b s REAR A5 SR B A M 1R U e Ml SR AL S R T
PR IR R | A0 H L5 65 R R SR KT B U] BE (B 2 A . BATTER 5 Gan 51 @7 1 7= ll-3
BULITEM IS PR A R 32 ARG MR R RIEA T T SCUESM 0T . AN, 364 & R 4B UL 7 I Tl )k -
AR A2 g5 T RE -l Y B R -B AR AL ARG R G I P RS BT, BR T T s R
ARG, R T S R A A TR A R & R GE AT T B0 A3 AT

JE 352723 (8] 4% J5 53 BT ( morphological spatial pattern analysis, MSPA ) f Soille Ll B PR B AR —{E
WA ERUNIE 3 E S 7 DI AL X ALB  RRBED W4 DX 1% DX | S E R ERTE DR Al R 2 A A%
JRPY L IEAESR MSPA Y T IE T B2 S HAS AR T 2 1 RS i S5 00485 440 1A R | 5 PR A 25 Sk 152 it 1Y
ZER AR RO DR AR S AN IR MSPA Ty ik R AR A TR O AR S AR
JRRA £ AR B Fe b s KR 2R A5 232 F MSPA J5 3k 43 W S5 WA Ja) 228 A IR o 8 2 285 TRt 0 e 5 344 1

http ; //www.ecologica.cn



2
He

4970 2 SO Eire 42 %

O, e IRGA S M 28 Tl P AL

LR LIRS R A2 3 A A & D[R] A B 3k ol A 23R 2 5% 7l SRR SRR R AR IS
AL PEFT o3 A5 VA, SR FH R AR R & R GT AT B0 3B, IR HT MSP A #6784 73 Bt A= 25 B At 1 i 55
WLEEHE B WS 5 AR 350 2 S B K PR AR R AF IR BT SR Aok RIE A S R M52 g
SERE MR A S R GEIR S5 % R H R A T T 5

MELEHTIX S50 A IR A e BT ANTR] , FL o A5 4 i i 52 45 TR AR R, 15 D17 s B 3Dt B 5K
DR M AN BE SR FH €0 PN ASE 8 5000 A 285 i it e 15 - 3T 6 R RS 45 DI ) B D00, 7 MR AR S A B BORE 5 ML)
PEATRARII AT . AR TR B R T AR B A S R GEIR S B AR S A, SR AR R A e RE A 5 e T
EBRGHIRE VB TR A RSG5 IR AR SO SR JR) L o3 H7 A8 25 kil Bt 2 1
Do RSO (25 7l AL 4 A4k R S 22 37 DX K i 1 R G4 b , SR I8 MSPA AT 73 Bt A=
ASFERIBCE SEAS AT B 7 500 o e LA A 2SSl B o PO ATy A S FE RO T R GL 165

2 MB5AHE

2.1 WFEXARNL

T2 XA T RAT IR RE B B R 45 ] Ui R 2, 76 KB K &R o B I, J8 AT LU i
P B R AL R . B PEACE S, AR e WA R AR = 7—19 m, 12 IRIE, HUOE T A B B 55 R AR,
BENAT A0, e KRR B (1) AR b e B R e = BT RS X (S PR K )
AT Fe i SN AR i 45 R BT s & R BHELRAE 2, A BT R 1770 km® , BI040 2 IX 3 ke 2 (X
FATIE R FE A X R — e JE F LR S o X, M2 37 IX A B 5 T4 Fh g U S AR ER I, R R A
12855 285 4 b DX A AT R B AR 2 IR A A e B I T 1 J R s (B 2540, 55 75 QBT K 2 & e | 8, A E R
PRSI 7 SORINGR A Iy s 8 X, MR T A A 2 3 DX AR LRI (2018—2035 ) ) | T b Al 22 3 IX s 31X 42 o
TEANFLRIY T b2 XA DX A i PR A0 ) SR 25 5 6 e 28 X i 1 3 A S B2 ] 5 4. (1) 3
11.2025 4, J3 B0 X S R B X AR TE AT A B 5 (2) TR 12035 4F A X R X AR E A ; (3) i
20 T2 H i K I 2 X R R < AR e s L A BT, I ELS R R A & R . AR SO SR X 3
AN F B[R] R AT AT

0 20 km

..........

Lo A X C00 #hst DO %ists OO 3G D T
1 RPXIER B Adk R ks [ RAHH

1 FRETHF AER
Fig.1 Land use in the study area

2.2 BRI S LR
AR SR T g 52 BOIR EHE 32 A 45 b b R o A R 2 TR . b, R T R 42 45 2010,
20152017 4F = B e K V5T http ://data. ess. tsinghua. edu.cn/ , T A SR 43 Ak b Foib J2 b FRAR E

http ; //www.ecologica.cn



12 Ale T A R DX A A SRR B S 3T A B I BE T4 4971

AR KIS AR AN A I 1 8 A>—Z SR 23 (8] 73 B R 30 m; [ R 554 42,45 2010,2015 2017 4F4ER
SN VB b DA 7 SVE #5775l 2B 7 BB AR L R A A s 2 TR b, 58 2k IR T 2011—2018 4E( L
LUAFAE) (TRERLE) o 20252035 ,2050 4F b A FH R 0 5 ] 1R 28 55 17 00 300000 2 366 1 T b e 22 3 X )
B AL X B XA TR AR Y | T 28 DGR A IX P R Y | P25 A IR s ik S %
(A N E R ASY (BINGEHELE) (AU S H AT R KGR (GRS,
2.3 Rtk R

AR A T AT FE HE A K B v AR IR , b g A A e R i S kT R PR AR R | I A R A
SEARFIERZAE (R 1) o MAE &5 72l IREEAL 4 2 BEA a2 B IX T & R T R G debn . AR
BT R G FE bt 8 T, A5 R I 2225 (A% SR 43 B (MSPA ) 7 iEAS B0 7 28500 b LA R A= 25 Fk ai
Wit 5 b, BEAR, S A R AR, X I T AR S S M A, SR AR S RN B IR S
Pl it e /N RUBE T SEAT R, 1 RO D R A 7 O RUEE M DU, ORI AR S v,

F1 BRHFRESEMEERESHTERESERETHEFER

Table 1 Evaluation index system of coupling coordination system between ecological infrastructure construction and urban development in

Xiong'an New Area
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Table 3 Coupling degree and coordination degree of coupling system between ecological infrastructure construction and urban development in

Xiong'an New Area

~ LEATHN - = ey =1
N WA Ci okt PhImlE D fH UEER1 i EEEEs
Ay . WBETE L. ..
Coupling ) Coordination Level of Coordination
Year Comprehensive L.
degree value L. degree value coordination degree degree
evaluation index value
2010 0.735 0.276 0.450 5 WAl 2 0
2015 0.829 0.234 0.440 5 I 2K
2017 0.875 0.293 0.507 6 R I ]
2025 0.980 0.360 0.594 6 iR P 7]
2035 0.980 0.542 0.729 8 h Rl
2050 0.958 0.736 0.840 9 R AP

http ; //www.ecologica.cn



2
He

4976 2 SO Eire 42 %

4 itig

AR T AR A S AR S T R RN AR R R | 45 B AH SRR SO D K b DX L i X
2025 4F- 2035 4F- 2050 4F =A™ 5B R) Y5 05 0 A A8 A B 5 3k T A R O HEA T 25 T, 2 1R FH AR A P
AR AR A LA it 5 3 T & A & RGP ) BE R AT 404, 159 8 BT R G D R & SR I AR T e 34, R bk
AP A S IR B S IR T & R A R RS R A (BRI R BT M R BT
FRELR MG 2R R G, A S BRI A5 AL T i — D BER Y B, AR AR B — 58 B AR S AR & | DR
— AR R G A DL S R PR AR R R AR T ), RIS, AR SCR A MSPA BRI A= A5 A 1%
il SWIEAS B 43 AT , EBGHZ FERE S 1, %50 30 m (Y SEBRIE ], HF AT 2 S e 45 R . 78 MSPA 23 #rt R [H]
TG T B BBEE 20 AN PSR B T AURIE 28 77 AR A KA i 2 A, 2 3 IX A 25 FR b B #3455 T &
R G RER G RGN DF SF PR =, RIRAFINT L IR SR 2 308 RSk I R IR ABFIE I 7 1]

5 #ig

AR SCUI 22 DR IR X, B T DX bR R BEAR 25 SRRUR ) ST A A B 45 b 5 147 S 45 F3000 e
L DX A S A B 53 A1 AR N (225 el B B0, R MSP A AR A A 25 A R it S P
A ARHEHE 5 DI R A 3] e 22 37 IX A A5 RN 5 3k T ¢ AR & RV [ K SR Ol . BIFSE 4 2R (1)
T2 55 XA A RISt 7 WL R A R P A vy el PR 22 0 20102015 AR5 LB RE AL AR B2+ 00" L, AR 25 8k
il it 32 LA B ARBEBRIE SAFAE %0 X AT BB 20, 2017 4FRUR , T PR SE YL R4 TR 9 St
BEUAT FCAA L FE R 1) A S RE RSOt 91 PRl A2 I ELAZ O DX ot LU T R, O Hh R/ R R 2544 (H P e A
A3 BRI B RBEHE oA 5 (2) G A i 1 B A 22 DX ML, A 2 A st -5 3 4 e & R G AN X
HATE WA G I, WHAT R R PR R BE , WF50 45 58 W AR A il B0 5 3l T % e 5 R SRR & BE 24 55
e, U W 22 37 DX A A FE A 5 T 6 B R G B RO RH DG BE 2017 AR 22T X ar LU | AR A5 JE Al 3t
-5 3T e A AR G O [ AR o S IR Dl S sk B R) , S AE SRR R B[R] A AN IR $2 7, 2050 4 B K4
B

6 il

FET L S5IE  ASSORT X 225 DX A A SRR ML) 5 e 1 DA L

(1) A AT BT TR 22 AR SRS . D IK 3 2050 AF A A Al BOhE A R b i F AR, B AR 7S
SRS kT A SRR S AR GV IR E | T M AR T 2 R0 1T L) 22 0 A 25 R I Al A A R 4%, i v 2
AT BN P | AR AR | (2 AR AR B 7e 0 AL S R G M5 BE T

(2) AR 39 | Hp ) AR AR B0t A 15, 10 A a8 300 A ARl B MR A 22 IX 2025 452035 4 AN H
SEFIR]TY RPN, A A HE A B -5 3ok T A PR 5 R SE B R R L SN ik Db R A b SR I il b i 22 )R AR 2
SERISEA Z | BEAE DR I | v $00 A5 25 il it 5L, 2 1T 2 A 2 7 DX 0 A 25 Sl St 5 9k T b I
) o AEMCRERE b O e 39 A A5 SRR ML | E— A5 At ik bl ) B2 B8 8 o, 58 0 PR IO  IX A= 2SR 5
ROR R RS SR R R,

(3) K e R ER AR B R, S5 B A2 B AN AUR S A 2SR B O 45 | st A i
BRGNS 36 F KT E R R g kR RE 1, S HAEE R, —E B E LB S 5E W E
JEJT T R AERRRAE T, A J R R Rl AL e B R RE A R B B 5 | A, 42 i o R AT R 2 R e
W, RT3 DX TR 4 Ji H FR g S 31

£ 3R ( References)
[ 1] HEW, B, 2. ML XA A 5K 2R ERED) . hEEBR2ABRE T, 2017, 32(11) : 1216-1223.

http ; //www.ecologica.cn



12 Ale T A R DX A A SRR B S 3T A B I BE T4 4977

[10]

[11]

[12]
[13]

[14]

[15]
[16]

[17]
[18]
[19]

[20]
[21]

[22]
[23]
[24]
[25]

[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]

[36]

[37]
[38]

[39]

FESCE, BRA, BURUT. IAbbE 2Rt I i) XU R AR E 5 AR A, iR, 2017, 72(6) : 947-959.

2, AR, PR BT AR RGNS IR A TR . PO RS TR, A SRR, 2014, 34(1) : 190-200.

BEARHE, TKAR, OET. AR ARG X AT A Ss RE D AT RS A AR, 2019, 39(19) ¢ 7311-7321.

Nowak D J, Hirabayashi S, Doyle M, McGovern M, Pasher J. Air pollution removal by urban forests in Canada and its effect on air quality and
human health. Urban Forestry & Urban Greening, 2018, 29 40-48.

Lynn B H, Lynn I M. The impact of cool and green roofs on summertime temperatures in the cities of Jerusalem and Tel Aviv. Science of the Total
Environment, 2020, 743. 140568.

Li C, Wang R H, Zhang F M, Luo Y J, Huang Y. Relationships between ecosystem services and urbanization in Jiangsu province, eastern China.
Sustainability, 2019, 11(7) : 2073.

SRR, 2R, SR, BTG DI BEBTEL K IR T R5 8 A e RE TN, A4, 2020, 36(9) : 164-168, 174-174.

TEAKA:, 2200, WMesE, 200, 2EEH, E30F. T ENEERHE-A - R MG TR e 2 k. hEAD - RIRS 5, 2020,
30(8): 168-176.

Shi T, Yang S'Y, Zhang W, Zhou Q. Coupling coordination degree measurement and spatiotemporal heterogeneity between economic development
and ecological environment; Empirical evidence from tropical and subtropical regions of China. Journal of Cleaner Production, 2020, 244 . 118739.
TR, BAIIE, BN, B, B2, RSN DX A B SRR A M — LD . K (R, 2020, 40(3) 5
125-132.

2R i X U AR AS TR B A A RS A TRIRIAL, 2020, (8): 122-128.

REREHT, TESCME, BUIEAE, FFUF, REEIRG I E T X U AL 2R SR A U A s A R B e IR R B 2020, 40(9) -
1532-1542.

SRERDS, LI, XIS, VIR, BRI, g R b DR I 7 M-S AL AR S TR U A A I s L K R R EERF S, 2019, 26(4)
280-285.

WICHE, ARG, B, 7l e BT 905 B R UL B B i 2 B A AR LB SEUERTE. Tl BoR£835F, 2020, 39(9) - 80-87.

Gan L, Shi H, Hu Y, Lev B, Lan H X. Coupling coordination degree for urbanization city-industry integration level; Sichuan case. Sustainable
Cities and Society, 2020, 58 102136.

AR, 2, FET, XA, SR G H RIS P 0 3 A S KO ERSLE. AR BEIEAH, 2020, 35(9) : 2044-2062.
S, UBEAR. K = TR T P15 B KPR A DR 2 R BT, K - PREFRTST, 2020, 27(4) : 286-292.

SR PH, s, BIBR, T IR e 38 AR 55 D e S ik e om B2 UM i 23 o3 RARHIE—— DL = /8 il AR BEIRA4H , 2020, 35(6) -
1425-1444.

EHE], e LA SRR B AR & BRI BE AT —— DU AU ST X O . BRI, 2020, 38(15) ¢ 111-120.

JRIRC, AR, . IR U — A SRRk U R A D8 R 43 5 TN —— DR VL Bl iy R A48 i . 22 P i3, 2016,
36(3): 186-193.

FhL, INEE, R Rl SRR G P R R TS B —— A= A . A, 2020, 36(8) : 107-113.

Soille P, Vogt P. Morphological segmentation of binary patterns. Pattern Recognition Letters, 2009, 30(4) ; 456-459.

FLBH, FEEIC. BT MSPA BB AL st i A R X S AR A PIER R 2. b st bRl =241, 2020, 42(7) : 113-121.

T, OREETT, SRR B, HEF, B, ZEHE. JET MSPA 30T 5 15 T BN RE % 6 10 26 1R R A IR AR AL I —— LASB I T A1), A= 2
42, 2019, 39(20) : 7547-7556.

T, KB, 2, AoKkFT, EILRE, . WA ST SRR b K R S AT A
40(10) : 3303-3314.

WA, MR, B, BOl, WREE, SR, AR, REARTS. #h i A A g R KAk, AR S AR R, 2021, 32(9):
3288-3298.

B, 253, 1990—2017 SR IRIE TR 2 AR G SR 22 i Rl . K LRSI, 2021, 41(1) : 317-326.

KIAFE, 22 RE, B, R, AR, BT A S ML R TIR A A T EE MR LB 5T A 25F3R, 2021, 41(8) : 3007-3020.
N, WS, R, ShRR. FET RN BERLAYHUM T IX A 5 Ak IR B PR R BAL AT UFSE. P IEIBE AR, 2017, 33(12) ; 53-57.
SRA . SRR — ML SR, AR, 2000, 19(1) : 42-52.

Zhao J Z, Yan Y, Deng H B, Liu G H, Dai L M, Tang L N, Shi L' Y, Shao G F. Remarks about landsenses ecology and ecosystem services.
International Journal of Sustainable Development & World Ecology, 2020, 27(3) : 196-201.

FETE. FET A AT R B R LR AN, et SR, 2020, 36(16) : 119-122.

B, AT M X AR S R GRS TR A RIS A i R T3 A2 752%4k , 2020, 40(20) : 7187-7196.

SRR, T/NAS, FRFSC, BRI, EAR. MELERT XN DR R BRI/ N R, HEHE, T/ b AR dEs AT
KRR (2018) . dbmT: A 2RRA SR RAL, 2018 188-209.

EET, DMz, ZERPE AR T m X ME 2 7 DX 55 B A 7 A A 5 e B v X . R E LD - SRS BRI, 2020, 30(6)
73-83.

TRERL, JEAENE. A N5 S 3T AN A B B AR, 4Ol 23, 2020, (10) : 64-66.

Chen J D, LiZ W, Dong Y Z, Song M L, Shahbaz M, Xie Q J. Coupling coordination between carbon emissions and the eco-environment in China.
Journal of Cleaner Production, 2020, 276 123848.

A, 2Rk, XV R. ARSI S KA T L R IR G IR PPN ——LUR AL R 50 B K e R A X 9], ZRAE AR R 24244k, 2020, 48
(4) . 76-80.

VARIATI o). 273554, 2020,

http ; //www.ecologica.cn



