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The spatiotemporal evolution and influencing factors of the tourism
economic network structure in the upstream provinces of the Yellow

River ; Taking Ningxia Hui Autonomous Region as an example
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Abstract Exploring the development of tourism economy in arid and semi-arid regions has certain reference
value for guiding the sustainable and high-quality development of tourism in Ningxia, a province in the upper
reaches of the Yellow River. Taking 2010, 2015 and 2019 as time sections, the study analyzed the spatio-tem-

poral characteristics of the evolution of the tourism economic network structure in Ningxia based on the modi-
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fied Gravity model and social network analysis method. The results showed that; (1) Ningxia presents a network
spatial pattern of regional tourism core cities radiating and driving surrounding cities, forming a diagonal trian-
gular tourism economic network space with Yinchuan as the center and Zhongwei City, Wuzhong City, and
Shizuishan City closely connected. (2) The connection between regional tourism development in Ningxia has
gradually evolved from unipolar to multi-level, with an increasing number of intermediary cities. The core city
of Yinchuan has been continuously consolidated and developed, and intermediary cities have gradually in-
creased from Yinchuan City to Zhongwei City and Wuzhong City. (3) The overall tourism economic connection
in Ningxia is becoming increasingly close, and the connections and cooperation between various regions are
constantly changing, presenting a development trend of spatial order reconstruction. Finally, this article analy-

zes the reasons that affect the evolution of the spatial structure of Ningxia’ s tourism economy network from four

aspects; geographical environment, transportation distance, resource endowment, and policy support.

Keywords

ENEIESC G SRR PSE S S 8 e
5 L FFBOR AR, 3 AR 4 b X 22
5o B B X——7 B [l B IE X (AT A
PRy ) A T R T RO 28 il e 1K, Hge oAt
S 5IRIFZE S K, AL RE R B E Z K I
T o A5 G 0 14y RS , 1 i S ke G S b [X T 4 3R
A 5 e R sk o T X S T 20 5 K AR i s
T e 2 2 e P 0 X 24 A A 188 g XL
AT, 02 B I PG 30 4 [X 4 £ A T 45 HE AP 9 98
IR HORIFZ 23 RS54 2 M R A B TR 91
T ERUE AR SR I X 5% X, X5 22 i R ik
e = RIS | Bl W i el vl Rk A J L
A—ENSHEMEELER L,

I 15 T i U7 23 1) 235 4 B0 AT 9 7T 3 3 21 20
20 60 AR AL, Jifk i 23 16 F) 8 & e 57ty Leiper 11
Gunn 2542 12 A ], Campbell JF 44 BF 55 Jife
Wri i 2s B AR . Crampon L5 | Sy 55
SRR TR T 7 0 AR TR K i Uit A
T BRI VB | M A] B B A5 E TR IR
B R 7 o Y 2 Wilson 7E R W 51 11
TR LR b AR e R AR R R S T
X S 2 () A B A FRRR TR ) R X e 1 22 5
JEWFIT

TEE N, BT R O AR S S A
FEHb, — L E N 2 E DS O 1 S X
A2 U BN VI S, BIF 5 8 ] i S e T 45
R HEAL S AL o A B E T AR W 2 % 5
P Z5 R B A B 2 Xt T S B T SR S
L R EEE X A UG LUK i
G AR N T, ST R TRl 7 B0 X I 28 B
J W £ SO R R o 3 A S B A T T

tourism economy ; network structure; space time evolution; gravity model

FOTEBRZ IR L T 8 IX T i 428 9 5 1) ) 2
P 5 UMRIE , 23 B A [8] 5 X IR e 28 9 B 2R ok
Z, E AR 2 A - EE - g g,
FIHT ArcGIS10. 2 £ 5 51 Jy 488 R iy J7 2 % X il
Ui 5 4 1 5 DX 3k [ e e 46 % 006 R 5 BE MR AT T 40
RSB U103 S e 3 4 S e N I
R A A ST TR SRS [ DX IR i
R B AR I 0 BIR Bl PR R A R A 3R i AR
BRI AR E R bk
SRR BRI 28 R A B o
(exploratory spatial data analysis, ESDA) "7 25y v
Xf H AR WE 5 | 55 KB JEAT VA 5 B TS
AU BRI R A T S AR AR A
SUR ST T

AL B EIER TR, A4 T E = A0 TR
MIFFSEHEDE , IBPFEAR B (L) AR TR
AR STt LA K S 413 BRAER 5 7R UK B A W
Th, IR T kb ok 1 kil & JE B 7201 25
WL EL AT DG T BT I e 22 5 T A R AR O BT
R R TR | R iz I C AR S 2 HIR
A, HEAE e HEoo, [HREEN L
X3k, JUHIE T BRI T A J Iy ik v AR AL i 0F
FERB DI, RAET BT AEAR A IR 257 &
JERYSLImp 22 5, b 3 B 4% TR I 22 T Ik AR ik
JE T FEAT AR R ke = o A Dy 4 B T AR AR /N AR
iy, AL 5 R SRR IR, X T T R A& X
Sl R A R U 2 T 10K R R B I BIFEA AD  e T, T
AR VG ER N R OB 2 T SE 81X, Ak, i
T B ARSI AL, LA O i 2D 14
HLAVD TR E %) 3 A A% O W5 | ) i il 2
Wz B AT bR, T H FHEVE R SO RESC



AW EEFY,SE B I DRI ARG I 4 S R I 2 TS B R N R —— LA B [l ik A 3R Xk - 617 -

b 228 SCAC TR UF 7™ il S 2 % A S BR824l
BRI, HIF KM SR i 7 dh SR A 45 T
| 522 T 0 BT Sl Y M s Jo A g Y = AL
ERUIPAS

DRI 0 R o ks % Xl I 9 i 3 42 5%
S JEAE XN T AL P R A 2 S A
ZEBE BT A DXIOIR 7 A R A1 25 4 L o LA [ Jost
TR AR U R SRR A —E S
FMAE. I, ARBEFELL T E B, LA 2010 4E
2015 4 2019 AR ik iy A R AUHE i Bods , 26 T
LRG| IHETULE G AreGIS10. 2 5 Ucinet 21,
AL R T B ad 2 9 445 IXUR W 22 5F & 1
UL SR 2 T FIZR IR I 00, DAL AR HE , 0B fie
FEFIBR ] DI 87 e i DR 3%, D A k17 SR e
R REGE 1 R B, 73 M 451 DX R R R i T
JETE I BB S5 AR s

1 FREERSHTERIE

1.1 HREER

TEATHERPEILER, T 35°14'N ~39°
23'N,104°17'E ~ 107°39'E Z [a], 5 H P4 R 5B ok
27N EORE 7 S N AN RS i vt/ S 154
J"ZZ N ST A, 2 R AR M 5
TREALFARFZ X P b5 XA 8 X
By N = P/ P 1 I o i [ v ey
Uz LB, VU A 7S 2 1L E b P A B
M DAL, amEilmmt . 72 TR
BT A L R T S RS AT,
FEIR ) B B U T =R LT
1B ERV X AR BB LU X, ZRER R A
Z T B AR SREREE E E T T E Y K AR H
FZHAZ ZRIE SO Horb, T 7 E i
AT 55T 5 X A, VIR R 2 R iR
TEM 5 14, YD B R i 5t DX A Y A O 5 X
T 5B XA A3 I T DA SR VD TR ARl 8
1T VIR — R WA U0 A SR 50U, Bt T R
i AT S5 S0 BTLm A TR . Uk
2020 4, THE A A GEIX 108 58, Hir, 5A 4%
FIX 4 AN PRIX 27 K,3A JRDLF X 77
Ko Horp  VhYE L ie X v ik Ui X R A T
K BRI AR 2R SO, H G i A A Ag
P, 24 T AN AL, A R4
HREE,

1.2 HiERiRRLE

BEE T AL 2 2 KR I A AL R A% TR
B A RS IR AW , ORI 2 DRk R A |
iRl e f WA FEL . TRBRFE JZK
B B VDA S R R AT IS R B B A
BARE TSR R DS AR e 20 i IR
SRR GEIRAUH, A7l R 5 RURE , (2 ik X 2
DraL o aim A J o VIR A 25 SRR T AT
B2 TENRAE V955 I A 5L I AL T R A IR
(R[], AR RE VD BER T 15 & FHAR 07 A 1
J1o WA BEHE A AR, B b s S IB R S
AL TR R EAE L, T R C AR S ek
BT R Q] S iR AT ORI HE &R
CIE LTIV BRI R S T 2 %
IR TR BN T B A% Il T A 2 — A AR 885 4 5 A
DR BAE AR . 5 2 7 B A T R Ka Y
A] PR SR B SER A T T AT 2010 4
2015 A1 2019 A5 [ ik i S A i i SN TR
TR , LA , 45 18 TE AR 28 DR IR 9 5
H5E 0 3 A7 AN ] 4 3 4% T 1R R U 22 5 1k R 1 Do
2010 42015 41 2019 4R4 1 Ak e SO ViR
e BB VT A ARy 7 B 4% i [l R 22
SRR RGETT AR (WA 1) 45T (6] 1 2 % L
FERCHRE 71 52 M Pl A 3R ) i i 8 e HEL AR

F 1T ERWE SO S RIS A

Tab.1 Total tourism revenue and total tourist trips in

Ningxia
iR S TR AR
sl G ’ -
/¢t PN/
2010 36. 83 397.15
I 2015 94.38 744.07
2019 168. 00 1 649. 88
2010 10. 01 165. 88
T 2015 23.82 384. 60
2019 54.08 604. 24
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ML T 2015 16. 59 287.09
2019 24.55 397. 65
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N 2015 15.15 247. 63
2019 44.90 729. 98
2010 5.81 152.01
FEJRT 2015 12. 62 263. 54
2019 48.50 629. 27
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Tab.2  Tourism economic connection intensity matrix of Ningxia in 2010

I LA Mg Pt [Ei] Je Tl
ClIhn 0. 141 264 767 0. 963 368 095 0.813 705 730 0.032 418 722
I 0.015 610 986 0.011 299 144 0. 054 049 106 0.016 514 580
el i 0. 070 923 194 0. 007 536 684 0.031 614 496 0.003 679 154
L 0. 070 215 426 0. 038 974 663 0. 034 530 977 0. 008 776 000
JEi 0.001 974 892 0. 008 814 817 0. 002 907 905 0. 006 529 521
F3 T H 2015 AR EG IR R AR
Tab.3  Tourism economic connection intensity matrix of Ningxia in 2015
)i L] AT Z T fEi] Ji Tl
I 0.716 182 255 4.426 902 823 3.245 574 939 0. 139 522 993
P 0. 090 945 572 0. 060 419 534 0. 274 465 955 0. 084 593 339
T 0.294 531 151 0. 031 694 639 0. 136 324 877 0.015 802 586
ST 0. 183 337 376 0. 112 749 598 0. 107 859 078 0. 027 844 923
JE i 0. 006 661 972 0. 030 798 532 0.010 832 652 0. 024 805 393
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Tab.4 Tourism economic connection intensity matrix of Ningxia in 2019
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I 2.717 444 392 12.988 039 11 17.955 518 62 0.792 169 166
P 0.311 856 547 0.191 188 796 1.078 220 452 0.341 095 376
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Tab.5 Tourism economic connection intensity of Ningxia cities in 2010, 2015 and 2019
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[ JE 7 0. 020 227 135 5 0.073 098 550 5 0.721 765 785 5
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Fig.3 Agglomeration subgroup of Ningxia tourism economic network in 2010, 2015 and 2019
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Tab.8 Tourism resource abundance values of Ningxia cities in 2010, 2015 and 2019
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