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Abstract

Taking the Yangtze River Delta airport group as the research object, based on the collection of
airport operation data and regional development data, this paper analyzes the collaborative de-
velopment relationship between the Yangtze River Delta airport group and the region, establishes
a collaborative degree model, simulates and evaluates the collaborative relationship and evolu-
tion characteristics of the two, and provides strategies for the Regional Airport and regional de-
velopment of the Yangtze River Delta. From the perspective of coordinated development between
airport clusters, this paper analyzes the internal factors affecting the coordinated development of
airport clusters, and summarizes the positive role of the development of airport clusters on re-
gional development combined with the development model between airport clusters and regions.
Study and analyze the development strategy of airport group in line with the characteristics of lo-
cal regional development to avoid homogeneous vicious competition. Based on the interactive re-
lationship between airport and regional development, this paper studies the role of airport clus-
ters in the process of regional development, quantitatively analyzes the supporting role of region
on airport development, and provides scientific support for the benign interactive development of
airport and region.

Keywords

Collaborative Degree Model, Yangtze River Delta Airport Group, Airport Group Development
Strategy

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

Wi S HEF R e 18— M EICR, PUZIEE NG, P, 5aiiim XsdE N astit s
[1], BREZFMAXIHLGE, M XA LG I AE LI A IR L OR B . WA D IX I i 1) B B J Ak 2
B, W IXIRETFERY K AA EEAGIOUE, RN XRZ G AR, NV AN I 45 i
Bz . e BRI 2R, LSRR X IR R IR AR SE AR o AR SC LI A 2 1 Bl R 5 e P 4
AN IR R RN R AR, S WU S DX 8] (R A A Y, b3 A DX SR WL A FE 1)
SCHEAE, Il 5 X R Tl Kk R SR AR A 3 R

B FE& 8 T 5 i J R X 3OR FRE KT IR T 5 Bl 2 X L7 -5 X3 o ) B ) P38 Pl
WU A b 55 1) BE R HEB XIS T AL A e, ST AL 5 X 380A R K WM I B8 5 DX 3sla i A 4 Fe& U D
IR R R KR ET 6, AL RNTH LS5, $RTIHLIA RS KO R 1 i R

U 5 APt AR E AR, SRR, PIE IR AR MR T ) S [2] S A s
TIRENI S XKL RIF B R R RIFIIMEEMTE 38 L.

2. ARBERRFHEIEIE
21 HIRER

W4, K=MAXIH 23 MY, WE 1 s

DOI: 10.12677/mm.2022.124061 450 WARE £


https://doi.org/10.12677/mm.2022.124061
http://creativecommons.org/licenses/by/4.0/

Table 1. The Yangtze River Delta Airport

=1 K=AiE
2R T A F TRk I3 R GIAERE EZTIEA FAIE IR
Rl Rl bRl bRl bRl PRz bRl
SR BN WAL N S, " \

XN KRR sl R E R =M FEEMY WML RN

2020 FRK =AM TEE R E I E 580.9 Ji, 5 R 2.0%, fIEE T, ERURERFLE
16116.2 5 NIR, B BT % 39.3%. RAUSHITENEFEEZIE T, AK MU X < SRS T
ARG T AT R 1 ORES, HEB) 13T (B S UF AL S AR R JE

H AT = AN UIA AL 0] 8

O NFHEREE R

K= A XA P IR . 2 R A i DL RS B 2 IR S i 2 25 4 R E 2 BT L3
2020 FEH AN EENIA MR G EE 11 AANKRIE, TR EIE 2.76 /ZIRIF, (HTBAREAL
WG EHN I PR B A B AR —T 77, RIBAEEE 1.9 /1. BT KEMAMX FENGEE
WA, B ETK, RAMTIERET S ARG PR TR, Wit KEMFENSEREZFE 5ES
EMLI I AR (LK 2), 2019 K =ML BERIMIPEAE S R0 HE UESE. BR=AMNI 2 ),
PHIFRE =K (3% 3).

Table 2. Ranking of punctuality rates of large airports in 2019
= 2. 2019 FREMIE S FHEE

KBNS H 4
H42 =R k7] ERHBNEE  HBTRNERE HHsE R R PR RR
1 KMG B KK 3295 569 82.73% 22 43k
2 CTU AR 3387 651 80.78% 26 734
3 X1y 722 FH 3283 644 80.38% 26 434
4 CKG ERITAE 2936 674 77.04% 24 43
5 PEK B AR 5616 1382 75.39% 31 Jr4p
6 CAN IMES 4396 1191 72.91% 30 44
7 PVG R 4516 1225 72.87% 34 4y
8 SHA ¥R 2561 842 67.12% 37 4
9 SzZX EYNEZ 3162 1080 65.84% 44 Sy h
10 HGH B LD 2552 1063 58.35% 45 53-%h

Table 3. Comparison of delays in national airport groups

3. EENUARHEIRBAXLL
DX 5k EiREE  ERE O HEHIPIEAE ERENK CPRERNK ERRAEE ZERAER

K= 4638 34.74% 13349 524,521 434 39 434 17.06% 25.40%
=4 2558 30.42% 8410 305,527 434 36 /% 14.81% 2.12%
UL 1941 24.40% 7956 233,615 434 29 4y 1.06% 7.41%
1) SRUET 2019 4E 7 A 1 H, WP 55 B TR0 % 2019 £ H M ZES 2 H(2019 4£ 6 H 24 H~6 H 30 BRIP4
PR AR o
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Table 4. Synergy relationship of composite systems
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Table 5. Indicators and meanings of coordinated development in the Yangtze River Delta
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Table 6. Weights of coordinated development indicators of Yangtze River Delta airports

6. K=ZANIANELRIEFNE

TRY — R fatw % = 7 ZHARPRBUE
. X GDP (f2.7t) 0.1027
g _
SR T RS = ¥ GDP (J378) 0.1012
(0.3096) B AN TRIE B () 0.1057
CREIB N o
BRi% B is 5 (7 ) 0.0733
.. A AR (T AIK) 0.1048
WinieE B
PLIARET R4 B S 7 ek A (T ) 0.0989
(0.4203) AR () 0.1082
A
ek AREE (5%) 0.1085
= FLHET- 241 2% (%) 0.1078
(0.1271) ST FE R A 1] (min) 0.0890

44. K=AUGRNEERAFESEREOH
WRIEIET PSRN E & ARG A, R =M & DR g BN 2 5@ M2 K (5)
T, BEIR = AP RGS T RGN AR =AY R SRR PR RS O, e 7 M 1 Fos:

Table 7. The order of each subsystem of the Yangtze River Delta airport group system and the overall synergy of the
Yangtze River Delta airport group system

F7. KZANGRAGE TRAGNAFERK =AU RGBENNERE

G SN T R Gt BT 2% TETRR G
2014 4F 0.1447 0.0000 0.1406 _
2015 & 0.0568 0.1128 0.1968 0.0248
2016 4F 0.1252 0.2266 0.0941 0.0538
2017 4E 0.2482 0.3369 0.0000 0.0750
2018 = 0.3096 0.4203 0.1271 0.0836

0.4500
0.4000
0.3500
0.3000
0.2500
0.2000
0.1500
0.1000
0.0500 ___________---"""'---------
0.0000
20144 20154 20164F 20174F 20184

MBS T RGE —— I T RS TETRG —— WRE

Figure 1. The order of each subsystem of the Yangtze River Delta airport group system
and the overall coordination degree of the Yangtze River Delta airport group system
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MEAKIEH 7, 2015~2018 4R 0K = ML HRE R G810 P A B2 A e € ORE Inié 3%, X5 43K
HAMH it ) 5 35 LA K B 5K (R BRI 5 BURF R R AT S AN T 0 (IR AR, (R W R P 28 b IR [ B KT

FfF 2018 H1A F| B K{E 0.0836.

FIMINE T RGKE, MBS T RGN A 7 EAE 2014~2015 4E[A] M\ 0.1447 P42 0.0568, Fifif5i%
T, X5 2014 FEIRIE AL T E PR RUGALE R EE B LTS T B K. KEMPIEET
RGA T IEZRF FK A 2018 -1 0.4203, 15 BIX T AR (R = M DX R BN 013N 77 SRS =ML
FEPUEIR A RSP RR &, Bk iRk . T8 7 2% A 7 RAE 2015~2017 F ] HIVECKRIRBE I T
B, Bt BV (R AN TR 8 i s SRR B Sl 75 SR 3, 25 R A8 @ il R iR FR (L R Al 2% L& T

VAT, 5 EHERE A BRI R E A, DR T8 IR G5 KT

45 FESEHERMYS

Nt SR R E K = ANIZH R, FXE MR T P2 EBURIE i, U E R M e
X B R S R R ZAREEE o AR SO 2018 4R 1K) 10 ANFP 2 K000 Bl HEAT SR 1006 A0 2E, 75 2 AL 5 1) 1

Al EEAN P Rl BE AR A, 73S0 8 AN 9 B

Table 8. Positive sensitivity analysis of synergy degree of Yangtze River Delta airport group composite system

8. K=AIIHHESREMEE E SRS

Eizgan 2018 FEPpIAIEE  ZHUEEY
GDP (12.75) 0.0836 10
A3 GDP (i 7%) 0.0836 10
AP IIE g ()7 ) 0.0836 10
PR B7 18 B (T ) 0.0836 10
ik A (T AK) 0.0836 10
S BRI ik B (5 1) 0.0836 10
AT () 0.0836 10
A B (%) 0.0836 10
AP 34 HE 2 % (%) 0.0836 10
P FE 1R A 1] (min) 0.0836 10

0.0919
0.0908
0.0937
0.1067
0.0908
0.0979
0.0970
0.0935
0.0899
0.0812

0.0083
0.0072
0.0101
0.0232
0.0072
0.0143
0.0134
0.0099
0.0063

-0.0024

TAJERFEE  EERE AR

9.9625
8.5954
12.0697
27.7058
8.6574
17.1481
15.9858
11.8970
7.4990
-2.8673

Table 9. Negative sensitivity analysis of synergy degree of Yangtze River Delta airport group compaosite system

# 9. K=ZAINAHRE R RENEE A EEURME D

Eizga 2018 FFPhFI . SECBNEY  BUEHEE  EERE R

GDP (fZ75) 0.0836 -10 0.0667 -0.0169 —20.1605
A¥J GDP (/i 7t) 0.0836 -10 0.0670 -0.0166 -19.8833
AP IR R 0.0836 -10 0.0589 -0.0247 —29.5822
kIR 1552 B (7 i) 0.0836 -10 0.0628 -0.0208 —24.8747
FERREF A ECTAK) 0.0836 -10 0.0690 -0.0146 -17.4148
AE 1% S 7 B (T ) 0.0836 -10 0.0596 -0.0240 —28.6931
TRMATINTT() 0.0836 -10 0.0517 -0.0319 —38.1669
WS i (5%) 0.0836 -10 0.0520 -0.0316 —37.8205
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Continued
LYEF- 3531 .2 (%) 0.0836 -10 0.0773 -0.0063 —7.4966
S FE R B[R] (min) 0.0836 -10 0.0846 0.0010 1.1915

B2 8 WA, BRPIEE R [AX — S 4RFR Ak, ¥ RG A ZHARIRI T S BN 10%, AR
GNP E BE A AN RINEFE RIS 0, Hh kiR BRI B4R AR R I KRR, N 27.71%: IR &
AT AR TSR MIABE AR TROUEK, K278 17.15%. 16.00%. 12.07%. 11.90%.
HAFREmLE /N T 10%, MEANEE.

HI7C 9 AT, BRoP RSB RIS ALK — T A 4R ARAh, KRG R BARHIF S B> 10%, Bk R
%mwmﬁwﬁ$ﬁﬁﬁﬁﬁ¢,H%ﬁﬂ?ﬁ@ﬁ%%%ﬁ%ﬁm%%@$iﬁﬁﬁ,?ﬁiwﬁ@
AALFEMAAN R 2 o

RS F IR HTRIRA,  BRTEIAE VRIS (8] ST R BRI KT R SR IR IS # SR Wb ] RE FR b, i A
A8 T7 A R0 R Je SR R 2% 1 5 B o TR R = ML R & R G0 R L A 2 X
5.

HiAZ N EEALIZE B E X HR

S AL TE A A7 5] W A PR I R S BRAE T NI I R B M FEAN S 2, S BCRNL
Wi, MIURIE IR, ERMKEU, T/ MWLIANIEECD, HUAEE RIERS SIS EN . Ak
PR =X K NN 2021 £ 8 4 HAE 8 A 10 HIMIPEAE, X8 HLI73EAT BARSE 3R I [A)]L
i BARGERFR AT, B X LU I B i AL P

O BHUH 2 18 KNSR IR 7 EEA

BEUBUHIH (L B BrbL, &N E BRIz R XS e dL, SRS ALILE 10, & 11, & 2~4.

Table 10. Delays at Hangzhou Xiaoshan International Airport
2 10. UM FLLEFRIHE R TER

UM R L [ B LI7 A 1R 175 L

H 8.4 8.5 8.6 8.7 8.8 8.9 8.1 8.11
AT TR 7] 150 141 130 110 102 85 86 88
ALHEEL 227 229 213 191 197 171 176 179
EIRR 66.08% 61.57%  61.03%  57.59%  51.78%  49.71%  48.86%  49.16%
600
500
400
300
200
100
0 || ||| ||| ||| ||I URRT
8.10

m6: 00-9: 59 ®W10: 00-13: 59 14: 00-17: 59 W18: 00-21: 59

Figure 2. Hangzhou Xiaoshan International Airport 8.4~8.10 delay time
2. HUMFLLEFRHLS 8.4~8.10 IEIRAT(E]
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Table 11. Delays at Changzhou Benniu Airport
= 11 BMFFNIFLEIRIER

TR A B AR R D

H #A 8.4 8.5 8.6 8.7 8.8 8.9 8.10
Ht ZE R I A 430 95 202 100 136.5 163 39.9
e 29 33 25 25 31 20 19
TERFER 72.41% 39.39% 60.00% 56.00% 58.06% 60.00% 47.37%
+250
+200
+150
+100
) I I I I I I
o 1 | I-.. . _ [ | I-- | I- mll= I
8.4 8.5 8.6 8.7 8.8 8.9 8.10

m07:00-09:59 m10:00-12:59 m 13:00-15:59 m 16:00-18:59 m 19:00-21:59

Figure 3. Changzhou Benniu Airport 8.4~8.10 delay time
3. BEIMNFELH1IFH 8.4~8.10 FEIRAT(E]

ERATIEEL

4-10H EAHEEL

0 200 400 600 800 1000 1200 1400 1600 1800
350

300
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0
T3 I 1] /102min ST IIFE LRIV 6]
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Figure 4. Comparison of delays at Hangzhou Xiaoshan Airport and Changzhou Benniu
Airport

4. ML S B M FFHIAERIE X EE

TR LA EE,  EARE M55 4 E BRI i Be 0BT 7R L EI BRI AR, (H IR 779
RIS EBNRAE, DAWAEES, Va7 S s 8. bR L E BRI & ERE L TR . 4
I, AT LRI K = AL N S SR AN A BN, 55 N SRR R4S B R o A
RIGK =MV Re 1R KA.

@ MBHHERER FEEHK AV NRERE

Zauit, K=MK, 2021 45 7 H N g 4R B BRAL5 500N R L E BRI @A i 2 (L
Kl 5. K 6), H5 2019 44 E KRNI HE R AR h BRI LL, 18R 2R 10% AN 2019~2021
WK =M X & I is BRI AE 200LAA, RIS RSB R T A, WU EE N L% 5 e i E
RARNIGBERE AR R A A

= 770;51% = 738;49%

= ORIERATHEL = AE R AT

Figure 5. Flight delay rate at Shanghai Pu-
dong Airport
5. ESGHANIAMPIE R

= 691; 44%
= 892; 56%

= RIERMIEH = SERFIIEEL

Figure 6. Flight delay rate at Hangzhou Xiao-
shan Airport
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