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Abstract: In order to explore the urban ecotourism development level differences and influencing factors of each region of
the Yangtze River Delta and propose corresponding improvement strategies, this paper constructed an evaluation index
system of urban ecotourism development level based on the essence of urban ecotourism and used entropy weight TOPSIS
method to measure urban ecotourism development level of 41 cities in the Yangtze River Delta from 2010 to 2019. Then, we
also used the standard deviation ellipse and Markov chain to analyze the spatio-temporal evolution characteristics of the level
of urban ecotourism development. The Geodetector was used to explore the influencing factors of the development of urban

ecotourism, which aimed to find a differentiated approach to make targeted suggestions for the improvement of the level of
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urban ecotourism development. The results showed that; (1) The growth rate of each dimension of urban ecotourism in the
Yangtze River Delta was different. The supply and security were the main factors affecting the comprehensive development
level. The spatial pattern of each dimension was significantly different. (2) The comprehensive development level of urban
ecotourism in the Yangtze River Delta showed a fluctuating upward trend, and the growth rate was slow. The spatial
distribution of the development level of each city was unbalanced, and a stable distribution pattern of high in the southeast-
low in the northwest has initially formed in space. (3) The center of gravity of the level of urban ecotourism development in
the Yangtze River Delta presented a shift pattern of northwest-southeast-northwest, with the degree of agglomeration to the
southeast gradually increasing. The development of urban ecotourism exhibited a slow and gradual evolutionary process, and
the horizontal level shift only occurred between adjacent levels. (4) The development of urban ecotourism in the Yangize
River Delta was influenced by a variety of factors. The influence of the level of transportation development and urbanization
was more significant, the influence of economic development level and resident income level was gradually increasing, and
the promotion effect of the level of industrial structure and environmental protection emphasis was not significant. The
interaction between any two factors was greater than the force of a single factor and it showed either a two-factor
enhancement or a nonlinear enhancement. The results of the study can provide certain theoretical basis and scientific
reference for the Yangtze River Delta to improve the level of urban ecotourism development and comprehensively promote the

sustainable development of tourism.

Key Words: urban ecotourism; spatio-temporal evolution; influencing factors; Yangtze River Delta
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e E e Febr i X LA P
Criteria layer System layer Index Definition Unit Attribute
WA B R R AR KERERILA R % iE
Urban ecological environment NDVI B TR - iF
DA [ PRI e 7 W X 3 Tt A S TR 0 T4 dB #
HERIX S (0 T 2 B AR DL AR FREEIR DL % iE
WFAK MK TR LB KBRS b % iE
HERTE R — T EE LA FIER S EREE SIS R % iE
FER RO E AL A XA I B AL B RE 1 % iE
W A Sk zh HE RS IR B TR 3 s ot 5 ST A A iE
Urban ecotourism supply ST B R AR AT, £
UGIPNTE e O AR N I 1 VN A iE
. AARBhYbE 5
FEAS MR Ml BRI A I AT A Y TR R A iE
e S A TEWEZ T B AR SRR L it iE
T A AR K HEAS M R BB I ISYNYS ik e e RIS 1) VDN iE
Urban ecotourism demand ERMRERE RS RIEASUE R JINERS VA % iE
TRl AR R A AU TR A I % iE
I AR TR R ARl A¥ Gbp T R RS 7t iE
Urban ecotourism guarantee WA SRk % iE
AT D GIE S PNAYI X ] iE
IRSELRE BT SZCHOA IR R 2 B RE 7T iE
Al 4 AT L¥Smys X 2858 R R 55 g 1 PN ik
N DX 3525 3 AR km/km? iE

NDVI; JH— L hE#5%L Normalized difference vegetation index; GDP ; FEl A7 B fE. Gross domestic product

1.2.2  J5AL TOPSIS

Az AL TOPSIS 3R XHIFGE DX Y 41 /3T B9 30k 113 A A5 ik i & R 38 B AT I B8 L B AL TOPSIS ¥ 0

XHESE TOPSIS PPk AR , 38 S A I 5 P 8 AR AR, a8 TOPSIS 32 A1) FH a8 30 B AEL i 9 £ Ay
SEVEA A RO HEE L BRI
OBEA m DI R, DI RTGA n DV EETR, 01 I bR P
X=(w)mxn (i=1,2,,my=1,2,-+,n) )
QFNWIHEFEAREL T RALEE,, Horh X 0 P4 0.001,
x,;—min(x,)

x' .= (2)

Y _max(xij) —min(«;)

) max (x;) —x;
Ty

(3)

_max(xij) —min ()

http ; //www.ecologica.cn



3974 xR 44 %

@RI — AL B,

YT : (4)
va

WO FFR bR B

ej:—ling (x; X Inx';) , (0 s ¢ < 1) (5)
S AR R ¢, R .

g=1-¢ (6)

w, = ff (0<w <1) (7)
ORI IEA AU

R=(rij)m><n,rij=wl:fXéf (1=1,2,---,m3j=1,2,---,n) (8)
O e ff 5 e 45 it

S =max(ry;,ry, 1) ,S; =min(r;,ry, - ,r,) (9)

@25 H b5 BRI ik Fil e 45 it B BR TR B 2

sep, = /; (Sj+ —rij)z,sepl.— = /2 (S; —rij)2 (10)
O£ HBR ) & RS EL, BIAHXT TR

sep,
o - (11)

K, 0se, <1, BT T 1, WA R & K-8
1.2.3  HRBLREE

L JRPF IR T2 0 o A8 38— AR AL R M 30 PR 1 3R DX Il PN B Ak 2 28 % 0L 52 i s 1) 722 £ DA — R 285
R R 5 — PR S PR A TR U = A X AR 2SR & R K P I ) i kb b i sh A AR
o NG TS R BN kAR ORTRIAR A AN R 28 T8 22 [ B B B ) ol — A 1 2 B M S5 R I 3 ot
KSR HE AR R A, R AN,
pf% (12)
A, PRI ¢ 4F | AT RS 3] o+ 1 4F j ASTURAER  n, SRR BTSN P S0l Tl 26 25 it 2 e ok
W o AF L ERIEERS R 1+ 1 4R j ST B BUR n, FORWTST I N BT AR AL T ¢ 2R A T AR R
1.2.4 PRI

b FE I 8 2 ) ot B A G2 1) 5 ) S P S LR i R 3 (4 T TR AR SGEE o S 5 TR T R <8
RIS = A b DX AR AR R SR s R 3 R HAS B R 43 5 B PR BRI 32 43 b AN [ 5 e R
FOT IR A A e A R K I i BRI, H AR

1 L
g=1-—Y N,o, (13)
No~ =1

I, g (B B2 MR R B 3 A ATk T i R /K A g A B (LR [0, 1], HEUBOR 3 W A 3 3 i A 25
iR A SR B REMEL TR o N A o 2351 R A DX A BATTRORI 7 225 N, il oy 3 3R 88 b 2520 TR R B REA
AT 2 5L A b JER R R 2B

AEHAE IR 32 2R 2 ASANTR] P3[R0 T2 75 S e i sl il 55 X Tl A 2 iRl A JRe sy 77, 3

http ; //www.ecologica.cn



9 1) SRR A A DX T AR AR Ui R R A N s A e HESE I TR R 3975

TR I 2B g (8, B g (X, N X,) IR q(X,) «q(X,) 5 q(X, N X,) AT HLEL, MIAINT
Z RIS H I R RN 2 PR,

®2 AIBEZREMEZEXEERAMNER

Table 2 Types of interaction between two covariates

F W AR s ZHAEH] FIBH A CHAEH]
Judgments based Interaction Judgments based Interaction
q(X;NX,) <Min(q(X,), ¢(X;)) B2 qeREEE q(X;NX,)= q(X;)+q(X,) GLVA
Min(¢(X,), q(X;)) <q(X,NX;) < Max(q(X,), q(X;)) AT || ¢(X,NXy) > q(X)) +q(X,) JEL M o
g(X, NX,) > Max(q(X,)  g(X,)) XU T4

q: AZE X AR S AR R 5 X, R EL R LB T X, (X, A1)

1.3 Bk

ARSCHEFEI B 2010—2019 4F Kt I L 2R GBIl s (5 B 8s . o A S 2 50
TP T 5 UG A RSB , E 88 2011—2020 4R BT GeiH4E %) (R £ @ik g1t
ARYE) ((HHFTTRIHEL) (TLAAGIHAELE) (LA SR ) ((CRBAA ST ) |, 843 Bk e B ok
TR GRS REE G A S RBIEERIE T FRGETHBERIA, B8 3 R I T & i SR B R G A
R KGN, 350 ARG b BB AT R R IR T E KB LAl 55 6 —E SR RG22 400
> Chitp ://www.geodata.cn ) 3 NDVI B8 K J5 T [ Bl B B IR IR AL 22 58040 0 (hitps : //www.resde.cen)
b0 1190 78R G RS Ve A £ L R G (ERPT N o

2 HRHH o A o RAVKT o BT o BREOKT
2.1 REMMRK AR R KT A kR 5 O M
200 HUERERIRACEI 2R AT =

TR TOPSIS B3 41 3Rl Ol skl £ O
BRSBTS S DR R S hie e 4 5 @\M
JE R R RAO I AR AL P (B 1) 3R AreCIs A2 B [
WEAEAE IO g 5 MG KT BRARACE hak R O] e—gee oS0
T BRE KT KR, MR AR O

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

AR5 BT S PR REK P TR R, AR SRR K
SRR ACEIR Z B2 K& S B h 28 . i A= B4 Year
BIABUERIE TRk RO 13.50% X2 gy k= eaimnsens REsm s
TAEBWKE AW, AW AR WA, I HAS S92, Figd  Time series changes of development index of the
2012 4 ST A SRR L R AR B B — B8 K 504, JiL dimensions of urban ecotourism in Yangtze River Delta
PATE T2 RO BT LI A ST ot 17 A 25 R 45 ) PR3
JIBE LI AP W) 16 BEBCR AR R N O R 25 . b2 /K- DU 52 RS  05 Fe  inle sl_E JHEa i, 2010—2016 45
REFEHCE DG E TS T 2017—2019 4F IR [ AFAEAFEE T RERYIXS . i sRACEFI LR R KPS A
L B A R = A 3t XA BONIE G AR5 oK 5 98 2 At 2 2 DR OR B, A1 R 7 3k i A 28 T ) ]
FrEe R

ZS 1A b (181 2) | ST AR 2SR AR KT S A 52 L VO R g - AR B AR B 25 1) A 4RI . v /K Tl 2440 T
WFFEIX B 1 G A | s 785 o P S A ) XA R s, BAT AR R R A 25305, A s il ASRIKE )
B o T _E9EE R H R ORI TN S ST B A A PR KPR Dt AT 2 ik 6 3 T 2 Ay v R T A Y DX, B
HWATABC S NOTRA 250 & RS ARSI Z IR 7 G H 558, ARSI Z 280 1 jllh . fR4K-F ik
SR AR - P AU B2 (] AR . AR 25 KT S e 17 R 3 1 DAy i % B B ORC BOR e 7 it 15 4 R IR 55 1) AE

http ; //www.ecologica.cn



3976 JAE = 44 %

T, = Al DO AR e A AR BT U, B PR 30 7 ML A A B A K RO AR R e . TR R LR
FH RS KRB R AR B82S T A AR AR, AL AR T e eI A A AR I B IR B A, A
AR AR RUBLER , AR ARG 5 TR K P 5 BR300 782 0 A eI 5 X AL, B R SR K P
Ao TR R 32 78 7000 I w8 3T A R Fp s S AR 0, 313 A €00 A AR T 7 i L i o i 2 B IR 5 1 7, 9K
Sl T A 2R U e SRS o T P K P U S B AR g o 1 S8 138 ) 2 ) 3 A ML o fEL XA 575 g
WAL IX S AP AR A RRAE DX P A AR5 DXV B i, e bt XN & B2 A, B 28 T PR R R I SE
0 FE A B2 e 3 , 1 = A 3 DX T Sl i AR AR R (3 A T i R TR DR B

W A AR IR

5 Y JE R KT
1 ARKE
0 BARKP
KR
KR
Ly e

2 R=EAMRETESKFESHEELRKTE

Fig.2 The urban ecotourism development level by dimension in Yangtze River Delta
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Fig.3 Spatio-temporal evolution of urban ecotourism development level in the Yangtze River Delta from 2010 to 2019
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Fig.4 Standard deviation ellipse of urban ecotourism development level and its center of gravity migration trajectory in the Yangtze

River Delta
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Table 3 Markov transition probability matrix of urban ecotourism development level in Yangtze River Delta from 2010 to 2019
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Fig.5 Types of urban ecotourism development in Yangtze River Delta from 2010 to 2019
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Table 4 The index system of influencing factors of urban ecotourism

SIS fRFEHEDR P
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Table 5 Detection results of influencing factors of urban ecotourism development level in Yangtze River Delta in 2010,2013,2016 and 2019
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Fig.6 Interactive detection results of influencing factors of urban ecotourism development level in Yangtze River Delta in 2010,2013,2016
and 2019
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