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Abstract; Based on the breaking point theory, urban accessibility was measured by city
relevance, relative degree centrality and intermediate center degree index, and the accessibility
parameters were introduced to improve the urban radiation intensity model. Taking 14 prefecture-
level cities in Liaoning province as the research object, the radiation effects of creative industries
in each city from 2011 to 2017 were measured. Through the comparison of the spatial intensity
distribution results of creative industries, the spatial distribution and pattern evolution of creative
industries in Liaoning province are analyzed. The research results showed that traffic convenience
has a positive effect on the development of creative industries. Liaoning’ s creative industries are
not closely linked and they are represented by two cores—Shenyang city and Dalian city, and two
development routes—the Jingha route and the Bohai Sea route. According to the similarity of
urban development intensity, economic ties of the same level cities should be strengthened.

Key words: creative industry; breaking point theory; radiation intensity model; accessibility;
spatial evolution

TEEVF AT B A TR & Q. Bl /R ,2004 ~2016 4, FR 1 S0k SAH 56
T, R EAE PR A ﬁfjvﬁ%%ﬁ'm etk ki GDP R ELE M 2. 15% 34 = 4. 14% , K
FEARFAA WA AL Q= AR A ARRE PRFFRREEN K. B X3 H] 38 i 5 A VEAS T 3
FE L RIEE R OISR AE AR AR BN T 732 I, A7 Ml Ao X 9 YR 2 A 5 | R A G

KB 2018 —12 -27

EE&WB . ERAKRRFEETEINH (51878125) ; #Wivl4A ARFIAE4 e BT H (LY18E080033) .

EERE . B BL(1991 - ), &, TS BN KA LT A X (1969 - ), 5, TFIL A, R R 28z, 4
SR,



%10

A A AT IE LA AR EAA 0T T 0 & T ki S SAT R 1511

M &R AT BN, X6 Ml X 28 5 1 K Rl S5 4
PRSI BRI WS ST TR Bk A TSGR
JE S A R Ml %) S 5 B O S X A R
XA i DX I B 7 M i J R 7 M 2 A e B 9 L
AEEE L.

DX 38 P ) 5 05 A [ 3 8 Ml e G T Y 2%
S B A A 7 2 g W | R
Pt — 2Pt e g 1, O i B K. 4
B AR EAG AR A5, 77 ol 38 KA TR AR A
DXl S 1) [R] s 237t 30 ) 0 il Xl )
JE BV EA R AHE A Taffe 261 38 1 X 3¢ [
iz iz AT pE o, ok B 1R AAS R
T A T IR TR A B AR S R 3
T S B AR R R 3R, Meyer ) i HY 30 T AR Y
23 ] S HK H A7 o 52 U i 45 RN H AR i Bl 2 AR
Hagerstrand"® $& H 35 117 357 452 A I8 118 B4 W i
RS B AR M AN iy . NG| TR
RUEIE AL, A2l 2T B LI R A
IREEB| 1250 BTG 5 B LA 5] 1
RS 1 250 SRR I A5 B DA 5 | v A
AR TIDIE =8

T OA M A, OIA B8 K 250K
GDP HIN F1E S5V SR A 5 3ok it 8 5 5 BE (R 6 e,
20 W8 A S (S X T PR 5 1 AR S T 8 5
QU XTI T 2 [H] SC AR ¥y i o 2 B2 4 v
X | JIRERY A IE | A X R S A TE A5
R, AR 51 AT 3k PEATE R B A R Ay 1 77
(AR S5 B, I Tl AR A i EE AR R BB I, IF
FEET XTI T 48 1 SRR T o FH LA BT 48 83 R Py
< AR ol s W | A 151 o I A i TR e s o e
MBI AA TGO, 87~ 1L T 48 8 2 7 Ik i 5
SFFE R AT [] 7 Ml SRR, A 3T 748 B 3 ™
b e JE AR T il B il AR A ARl

1 W2 i e e S o 2 B

1.1 BRAHER

W5 | BRI A, 3t 0 ] 30 DI 1 |
J3E 5 3T RIS AT L, 55 T M =2 TR] 4
FO. W5 | Y R T R = ) R S 5
BTG T (] 51 T B 5 BR TR, SR ik
TPV 51 7 A3 L, R A ST 2 18] SC IR A S
PEBFSE i3 5 | W7 28 5 PR 3 % ST e 51 4

A S A H A A ST ) R B 28 I R
PR R AT (9T 2 B B R A IR )

PRI , 2 SO T AR B 52 179 73 S o ( BV 24 ) 1Y
N W)
dy=D,/(1+ /P,/P,) . (1)

Kirod, BRI A SWiR S D, , I
A ST BRI, P, N AW EEE T,
P, NN B LR A5
1.2 WE= RS R E

FEWTL S BIE B b L T1AR 7 Ml 9 e 5
B AR BRIk A S3T B Z B8y 4R
H D, WA A X B BOSRST E

1

Oup=dy/Dyp=—""—"—. (2)
1+ /Py/P,
Wt A W RS SR EE
Pa = 2;:|¢AB' (3)

2P n SR X I P 30T A 25
ARG (3 ), 7 Ml 1) 8 S i JBE -5 1 3 ] £
ISP/ SO SR 631187 S | A DEZS s o

2 SR TR] 7 b A P AR LS I

AL 1 77 b 8 S e FEE A AR 5 1 7l ) 25
BREST, A5 M) 7 ol U5 2 1] 3k 3 1) 28 38 PR 3R
s VR FH 25 JEAE P, 77l 25 [R]RH OG22 28 1Y 58 3%
PEFEFEA B . TR T 2 BRI TR T 77 Ml 25 (6] 2544
AR ST, Al 28 [H] SCHK A2 288 H 2 52 i H
i H R, T e R R R LA O 11 A T X
AP A8 38 it — 7 B S NI RR Al XA B 3
BAS RIS A B B, 1 M B Pk
AR Z , FLAE A8 BN 23 [R] 3)) 3 SR 4k %
FRG . ANl 1 proR BRI 2 [a] DA I 2K 1 AN
T RS B SRR A A R S Y L S 3838 AT AR
TEARDC. PRI, AR 5 70 I A 4 S i AR A At I
SIA T T 2 T i M bR K. 3T A 958
SR EE AR

¢’y =Ko,, (4)

K =C +De +cb,. (5)

A, C R T IR ; De R AHXT BE £ b
£ s cb, Fonra .
2.1 WHEXEKES

W AE2S [B) AR BRI AR DG 2R | 45 Ik
TR B DX 3l s ] D) 4 g 7 o 2 SR DX 3 Py i) 3
Bl N UL ()23 [] ) 28 09 e KA A N x
(N-1).

IR FHF 0 A 3 i 9 8% 1% e it G 5553
PE. 0 5 DR N B 38T 2 R R AR A B ] 4



1512

AKX FFR(ARFFIR)

%40 &

SIS 2R WU AT S B T 5 2% 0 2% 14 R R fEL.
SRR SO 2 8] 1) AR WA 20308 1k e — 3k i A4
SEBA, D)3 — I T LA e Y S IR . IR
e, DU PR 3R T A AR LR, R B B it
5555 . 48 e o A Sl T 18] B 77 b SR B ] 7R A

C=1-V/[Nx(N-1)/2]. (6)
A C SRR EE U [0,1] 5V oA 3kry ) 2% v
AT IR AR

TTatiEtlER=ESHE
Spatial distribution of creative enterprises in
Liaoning

1
Fig. 1

T AEAE R A R T 57 T [F)— JCHR JZ IR A 1
B0, At —20 X a3k B EE AR, T X Ik A
DX 358 D) % e o R T AT
2.2 HEHFOES

R A3 BT FH TR R 38 T A A X B 4%
(A EE PR FRZ ) ], DX 3 ) 4 v B s R T
S KT HoAb kT, S I % b
Freeman" " 45 H 057 - 90 465 Hp 1] A9 R LA, T 795 i
(A AR ELA 520 7, 9 R FE ARG B 5 v o 5 A
H ) s BE PR AN R bR Rk I 28 e .

1) AEXSEEE O B SRR R — 3 5 Atk
T E A IR AN B n R K AT BE BLEEAHE 11X
WAKNZH.

F AR X 45 B T Sk i T A 3k
AR AR, B3 T A3 38 SRA TR IR T DG B JE — . 5 R
FIH— 3 TG AT g Ak T X R 0] 30 1 ) 2R ik
I EEARALVE R BRI, R o ) Ao BE R R T
T2 FIR I T O

2) HfE s B L I — T A 2 KRR
JE 1 A b 3 T L 2 A R DL B A 22 kT T
F14) F5e J I A8 T B 2 el R — Bl T, U ek T Ak
“HRCY A B AT RE AR, BT ST k=2
B B AR R g, THORTIT j S 9RTIT & 2 1] 28 2o
BT i R HARECE R g, () BT @ AT A
ST k YRS R by (i) (RIS i Ak F308TT Ak
7k Z IR b b, (i) =g, (i) /8. #4557
A REL IR i B3R T X AR, A S X 8 i 4
Xif Hp ) R B B AR IS A5 E AR X ] s B
cb,,j#Ek#i, AN

23" Thy(i)
cb, “(n-1)(n-2)" (®)
3O LA
3.1 HWmEgEFL=EEMEETE

ARSCHEBGL T4 NG R T8 R —
A3 ) 25 A1 S IBCRY 27 M ey sglolle N B 1y
AR & RERE T e bR, F 05 B AL AR A

TR SS kR 55 MR 55l BL#0F 58 Fn
FARMSS SCA R R R bAE R B 7=l
FZATIE. BB ERAE S T Z A ) i 8 3222
TN AAT SN, PR 8 B R B3 i (1] 9 228 32
AR PR A DO i e Sl T T A KR T BB GR AR R
ANATIA B A5 2011~ 2017 4EEIE RTL T4 &
BRI RSO B (W2 1) IR Rl T A M K
(M3 2) B 2011~2017 S48 1F J5 1L 7245 45 3k i )

De=n/N-1. (7) B AR R (W3R 3).
F1 fBERTI2011 ~2017 ETTHEWH I E = iRST58E
Table 1 Original radiation intensity of creative industries in Liaoning province from 2011 to 2017
Ffy o W KRE W BRI AR PR BN B0 RO IO & B B3I WA
2011 9.32 881 7.17 590 531 6.52 6.63 6.19 555 533 6.35 6.36 594 562
2012 9.40 8.86 7.17 5.8 511 6.74 6.56 58 535 531 7.60 6.00 575 5.48
2013 9.36 8.88 7.54 5.92 548 6.8 6.65 593 560 53 6.13 591 582 557
2014 9.14 9.13 7.52 6.41 6.42 6.54 6.41 5.68 4.95 545 6.73 574 550 538
2015 9.18 9.26 7.55 6.25 6.22 6.27 6.80 6.70 5.39 543 593 571 569 563
2016 9.20 9.33 7.42 6.29 6.04 6.25 7.00 5.82 535 505 597 580 574 574
2017 9.42 9.44 7.54 5.8 6.09 6.23 7.34 6.03 501 499 58 594 537 588
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Table 2 Accessibility of cities in Liaoning province

AR WM KE Bl SRR PR WM B0 BH A & B g WM
C 0.978 0.967 0.967 0.868 0.956 0.945 0.978 0.956 0.890 0.945 0.967 0.967 0.868 0.967
De 1 0.769 0.769 0.077 0.692 0.615 0.923 0.692 0.000 0.615 0.769 0.769 0.077 0.769
cb, 0.244 0.000 0.056 0.000 0.026 0.000 0.147 0.120 0.013 0.088 0.205 0.000 0.000 0.000
K 2222 1.736 1.792 0.945 1.674 1.56 2.048 1.768 0.903 1.648 1.941 1.736 0.945 1.736

®3 fBIEfF 2011 ~2017 FITFHEZWH IR~ Wi EE
Table 3 Revised radiation intensity of creative industries in Liaoning province from 2011 to 2017

ARGy TR RIE S Bl O ABE PR B E0 B ILM R Bk W Wi E

2011 13.53 7.55 6.55 5.06 4.69
2012 13.65 7.59 6.5 4.99 4.51 .78 8.90 5.72 4.65
2013 13.59 7.61 6.89 5.08 4.84 .88 9.01 579 4.87

5.59 899 6.05 4.83
5
5
2014 15.68 14.24 12.32 5.49 550 5.61 836 7.77 4.25
5
9
9

04 898 7.68 509 6.80
01 10.74 7.25 4.93 6.63
07 8.66 7.14 4.99 6.74
87 9.12 895 472 6.74
95 10.47 8.91 4.88 8.79
32 11.58 10.07 4.28 9.96

22 11.36 10.30 5.07 10.21
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2015 15.56 14.44 12.21 5.36 5.49 .38 11.61 9.57 4.69
2016 20.45 16.19 13.30 5.94 10.11 .74 14.34 10.29 4.83
2017 20.92 16.38 13.51 5.56 10.19 9.72 15.04 10.66 4.52
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Fig. 2 Creative talents and radiation intensity in Liaoning province based on GDP
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