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Abstract

In recent years, the development of Xinjiang aviation network is very rapid. It is of theoretical and
practical significance to discuss the development trend and evolution law of Xinjiang aviation
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network. Based on the information data of Xinjiang Airlines and flights in 2015 and 2019, this pa-
per analyzes the spatial pattern and evolution characteristics of Xinjiang aviation network from
three scales of Xinjiang, domestic and international by using GIS spatial analysis method based on
0-D network. The results show that: 1) The connection between Xinjiang internal and domestic
routes is greatly enhanced and the flight growth rate is very high, while the number of interna-
tional routes has little change and the growth rate of flights is very low; 2) The Xinjiang internal
route network has the trend of expanding from northwest to Southeast. The northern Xinjiang
route is closer than the southern Xinjiang, and the whole Xinjiang route is more and more closely
connected. Urumgqi plays a regional role; 3) Xinjiang has basically realized the full coverage of
routes to provincial capitals and first and second-tier cities in China and has always maintained
close flight exchanges with Beijing, Shaanxi, Sichuan and Henan; 4) The navigable cities are mainly
concentrated in central and Western Asia, and the links with East Asia and Southeast Asia have
been greatly enhanced in recent years. The number of flights has not changed much.
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1. 3]

TR T I VG AL I AR B R ) VG R B T, R [ GRSt VS R T R e 1) L et X
PR B[], A B AR USRNSSR, DTSR A T R R AR T RIS, 2015 AT
SRRSO L R B A TR AR O IX S, BFERINRITIE S “—alr— 87 WA B KT 2 1) 1 7 s
[2], BMiEbRGE & . 2019 4F ¥ sk 2 Ak ik 3758.5 J5 AR, b 2015 FHEK: 48.2%; TrHlAEmt &
217 Jim, [RIEEHE K 21.9%; ALFRIRIKIA 44.6 JIRIK, [FIEEHE K 47.7% [3].

] P 2T 02 X 285 T B 2 A T SR R PE LU R = AN T 1) s 4 P P S A RRAIE o v ] 2 )
ZE PR AT [4] [5] [6] [71 [8],  “fh - &7 Fr RS T BT A A8 H T S 4 ) 265 7% [|] 25460 1) T B4R [9]
[10] [11]; 2) Mg Bt o %of [ Py i 23 9 2% B SE SIE 0 AT 6 B, 45 M R BT S AR TE “BEpL 487
W PTEL MR, (BE “B BB PSR 2 [12] [13] [14], HH “BEIE 7 K™ E R A2 M
S M IR TR [5] [15]: 3) KRl TS MR AL AUl o R A KR AE 20 i 8 A et a4 v B DAV AR A
AN LI AT 3R F5[11] [16], 3T rb B SRR AT 2 25300 45 40 1 07 mi ] = 0300 i 1) P % R o 3 A 2 R 4% o
(122 B FLARAR[9] [17] [18] [19]. LA EHF Fsh) A= 36 DG i 23 M 48 gE 47 0 . B AT, 72 B XIRE T,
I bl AT iR = 023 R 285 25 [ A% S S Y838 (R 72 [20]

AR, [H N AP IRBE AR DA RSB 1) 3 VR SR 2 WX 28 PR R R iy >k 7T I MLaE, ek e
R TR . BRI TR 7 0 2% b R F 25 3 S AR, X AR SR A as a9 Jg BAT — e IR BV R 52
BRI TR . AL, 2015 41 2019 4EfZR S MUPEAGE, SRR AR EEN . A AEPE =R
FEE PR 2 X 2% 1) 2 DA JR) B iR o ML S5 T HE B SRR T O i KB - 5, g icis >k B T [
MR (2019 FE MM E Gt AR o« ARSCHZIENIA I EIEAT AL, ik 2 EARFE - A
M = BUNRTZRYFR 2 N S G ATE — FBINFIERI - LM, FEORFERTSEAR AR s 023 W24 R 1711 O-D %X
AR BT EE, WK S ERTE - AINFIER - 2RSS P MIPEEE AT & 9 MIBRATZ M 2% i) =

][l
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gk A0 s A N EIs AT
2. BT MER 2 ETIIFE
2.1. ARERIFE

2015 4F, FrEMH IR B HLEIE 16 4, 5] 2010 4EICINE 21 41, 2015 ELUK, HrsmiL
{0F E BER U AR T R A P T 7 T R R AR K 3 AT (6
1), FIPE R LA IR 70 4, RN 65.4%; H3 5 gy 2 AT (0 UL KR T 67 %
WK 40.6%: EBRNTAHCRRIN 2 %, BRI 6.7%. FIL, Hrokm iR MR KA Rk,
S22 T A BB A R K. 2015 48, BFIRE SBR[ 31 AN (R A R 1 4 T 3 (0
R TBRA), 2 2010 4EHE8 21 AN PBHIRTT, K 2H 300, a5 1 %40 1 HOIE 2 BN B,
FEE P B G T S . AT, TR MR E PR K 2 %, AR RCR O 4 A4,
SR SO 1A, FFR AR,

Table 1. The change of route connection in Xinjiang

1 FEMSEHARNTNK

e H L 2015 4 2019 4 AL i

BEHE - o MR E /5% 37 107 70
WYL EEA 16 21 5

o - 2 AR HE /% 98 165 67
T T A 49 70 21

LA A 31 31 0

WraE - AR A5 28 30 2
I T HCE A 26 30 4

AL E KA 17 18 1

2.2. fRHEFHE

Hrem ) S TR A A 2015 AR (1) 2376 8/ fE G 2] 2019 (1) 6474 @8/, 3EKEREF] 58.0%. 2015
S, HTEEE N . R BR TR A S o S T S B L E A )N 42.9%. 54.2%F1 2.9%, ] 2019
G, IXHBIE N 45.9%. 52.3%F1 1.8%, YU HAERIEMILEET, WMAMPMRIRAEK, EH
FIE BRAUHEAR G AT T B, B AN K o A, TR, SR PN [ A R0 I BR A JEAT R 43 B35 n 17 72.1%.
55.3%71 2.9% (4% 2), [AUbaE P AT E ] BTEERG K 3R R0 2, MIEETE 71 RO 58, H DX [A) N 53 i3l B
P, 7 E PR AT EE G K R AR AR . RS R TR, SR [ R E BRTEEAR 5 Lo e
50.7%-. 49.1%7F1 0.1%, X7 UiH, FLAFHsmaE N H A7k B AR B SRR e, 5 N A
FI T B R 5 A8 TR K

3. FiEEA. EARFMEFRTZEME T WHHE
3.1. FEBERMEMENTL

3.1.1. AR
S SRR DR LR, =l ST R A ok e B AT S s A2 B LK . 2010 4, BT R R IR H ¢ R
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= X5 1H

A MRS IR ATE S, SCEHLI AT N, T A H 23 2 R AL, SO e 1R SR
BRIAEIETE . B UL AU MR R SRR L, A RO D BRI B AR G i T B
i XA, AR T AR R H R AT A SR AR AME S5 i R [21]

Table 2. The changes of flight frequency in Xinjiang
2. FIEMYBAERATK

& 2015 4 2019 4 A i

BHL PN LT A (B JAD) 2239.2 3853.8 1614.6

AL HE AT/ B/ D) 2829.2 4393.7 1564.5
B A JE AT (it ] ) 149.0 153.3 43

ST EEARR /Gl ) 5217.5 8400.8 3183.3

2015 4%, WA 16 MENINLY, 37 KEEAMIZ, P 2019 4, GErEEETY 5 MLy, A 21 MdE
idlss, 107 ZKEBANMIZ. Fiiplm, BRamFEmpgss, HRVIAHA T REhX . SEARTH
53 28 E BRI AE AR 9B s I E R B AN, il T RN TA S BN . PERENLI AL TR 58 5 — K
e LA ot BE /R By, [FIRE AR I 58 Y 48013, R IR AR AL AL . MRTZR 28K, BT
SRACERECA B S, WK RO, SRS, AN DI P ) 2 I 2R R R
XRARGALEE. RS 5 R R AKCE AT R .

AFLHEH /i Mot H
® 56474 ® 8732097
® 4752153 ® 2098-3556
@ 21546336 @ 35576141
@ s3367-12322 @ 14221973
@ 1232357408 @:1v74-5700
FUHEI /i FHEE 2 /485
——1-100 — 1-100
—101-500 — 101-500
—501-1000 — 501-1000
= 1001-5000 = 1001-5000
am 5001-10000 0 350 km = 5001-10000
10000 = 10000

(a) 2015 4F (b) 2019 4E

Figure 1. Spatial distribution pattern of routes and flights in Xinjiang
1. FHBEBNAML M BN HIEE

3.1.2. BRI

FBIEI 22 5 FE A AR LI T < o) RO, S Wd i () 4k S e BRI AR IS T, 2 i B i R
I AR R B R [22] . 15 1 B I R ZR AR B AT s A B IR IR B E R e B AR,
TS S I T ) S N FHIEIE RN S R A AE R R SR 2y . 2015 4, SR ATIEECR B IR R B &
ARFE, HEENEAIEN 49.2%, b VIR RSENHIPESHE, JFH LSS ORTE O T BT AR
®Z%, MONDKIRARIPERZ %G L EAE NS E GG . 250, SCIOmAZid G, e
PERCRAL B 5 10.6%, 55 E ARG A AP R ERIAF] T 88N S THER 20.6% (14 1(a), 4
3)o RHAEWHLIZA MBS S ST % AW 5E 3, BN SE ATEE 5 EEA P it . S T ke,
F) 2019 F L EATTHISEN NIHEECE A E G AL, 55 EERE R 28.4%, WAL BONA Prsss . /R ik v
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OB THE R 2 3T, A7 10.9%. WA IR g8 iR LU EE B BT R BE, 47 9.8%, IR TS EK
FEANE RS s BUSTIR . AR T AL L B NI R s B R R R I S B, dR TR
PIRLEE N 28 o ) B LA B . FERT IS ER A NTEE, 5 PEHER AT I AT IR OOR BER . SR AR, RO
WA T, 00l A i 5B P M E A 16.3%. 10.4%. 9.5%. 8.6%A1 7.1%, X Eehif iy () 58 P AT BIE K
FREERR, B8 U R S LRI 70 M X 8] (R B R AR S E (] 1(b), % 3)

Table 3. Ranking of City flights in Xinjiang

3. HEBRWTEAMMIRERR

4

Wit
1 L&
2 Wt
3 Bi] e, 75
4 ey
5 PEIRH)
6 A
7 R 28
8 s
9 TP I K
10 IR
11 3
12 pilE ki
13 A IR
14 Iy s
15 L
16 & 2
17
18
19
20
21

2015 4F

WiEE/
(/)
1101.0

236.3

173.4

165.1

159.0

121.5

64.3
61.4
41.3
31.4
26.9
23.6
18.3
9.1
5.6
1.1

S3ad)

%
49.2
10.6

7.7
7.4
7.1
54
2.9
2.7
1.8
14
1.2
11
0.8
0.4
0.3
0.0

2019 4
B G
L&A 1093.3
FE IR ) 421.4
WAt 375.8
By 279.6
ATH 275.0
B 57, 75 257.3
o PR 209.9
5 117.8
(TEIES 108.9
PR 103.0
B 89.1
W 86.4
H=R 79.7
e 2% 68.2
G 58.6
AR 54.2
BIARE 5 49.8
PIE 40.2
e 35.1
=1 33.6
YSRGS 16.7

it B/
%

28.4
10.9
9.8
7.3
7.1
6.7
54
3.1
2.8
2.7
2.3
2.2
2.1
1.8
15
14
13
1.0
0.9
0.9
0.4

ki

IR )
TR R
A
A
e
W
353
il e 5
H*
AR
& 2
I
BIAET 52
(GRS
At R

g
B

fie o
s
T
iR
5 A

B

FiHE/

(/)

262.5
168.6
1535
1395
1145
86.4
86.4
83.9
79.7
76.1
67.1
58.6
49.8
44.6
35.9
28.0
27.7
26.0
16.7
16.6
-7.7

SRad)

16.3
10.4
9.5
8.6
7.1
5.4
5.4
52
4.9
4.7
4.2
3.6
3.1
2.8
2.2
1.7
1.7
1.6
1.0
1.0
-0.5

3.2. FEEMNMZMERNTL

3.2.1. BRIk

2015 4, FraEItA 9 MLIITIE 98 FKE ML, T 2019 4, FEENUIZMELICIA 17 4, JTil 165
SREW (A 2, & 4). ERERN-CRSE X, SFradiar foy— 28 X8, BREBARITN, K
MRS TEEE T VA X M5 F s BT AC . 2015 4F, HETE XM 4 i g X
rAlALE . HR S DU TR AT L, o A TR 37.8%, A 2019 4F, AR RHEAA IR AT O BR
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Pa. PO R HORATAE R, o5 E BRI 42.4%. BT SRHTIG NTA R 2 108 1 43 T2 BRPE  TRTRE
VUNI FiAnsat, SRz 58.2%, HIOUhmuiia . dittn WL, Bras 5 3R E AR AL b ki
DEAT R PG A X AR Z A S EE, I T AR — P N 7 P vE A 4 B R AR

163500 = 1-1000 1-100 : \ * 58500 < 1-1000 1-100 o \
o 5012000 ® 10012000 — 1011000 N ® 5012000 ® 1001-2000—— 101-1000 \

@ 2001-5000 @ 2001-5000—— 1001-5000
@ 5001-10000 @ 5001-8000=——>5000 )
@>10000 @>8000 [ JHAMMIX

® 2001-5000 @ 2001-5000 —— 1001-5000 |
@ 5001-10000 @ 5001-8000 =——>5000  / »
@>10000 @>8000 [ ALK

Cwmex Cwmex -/
0 500 km ' ' 0 500 km |
[ P =
(a) 2015 4E (b) 2019 4E
Figure 2. Spatial distribution pattern of Xinjiang’s domestic routes and flights
2. FBERMERMZESHIEE
Table 4. Ranking of navigation routes between Xinjiang and other provinces
A EBRMENMEEERSR
2015 4F 2019 i
e atn Ik 5 /% A ok i /% A K% 5 Lh/%
1 Jext 9 9.2 By 17 10.3 By 12 18.0
2 Hf 8 8.2 mil 15 9.1 TR 8 12.0
3 Py )i 7 7.1 MR 15 9.1 pg )i 8 12.0
4 H 7 7.1 HM 12 7.3 Hi 6 8.9
5 i 6 6.1 Jext 11 6.7 L 5 7.4
Bt 37 37.8 70 42.4 39 58.2
3.2.2. ERfnEA

TS P (R AT IR 2 FO T 9 S R, 2015 4R, 53 ARTEHLIZ o R P E AT PR 89.9%, 2019
A T FR(77.9%) . RAE ML, SEARTFEHIAENERE )RS XA 2 — Ft L F R A PTEEIS,
(I 5 I Hh 55 8 A 14 ] A LT PR RO AT BTk i, i S L At S i 455 [ P 2548 4 R LB IE 2R AT e
rero AREHEHEATHE A (] 70 A, 2015 4F, HRERT IS X oAb st BRib. DU, _RigA R, B AL
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ik 40.9%, 2019 4, HEAERTH AU 2R, . dbats VORI, &5 40.1%. FTbL, dbnt. Bk
PG DU RIA] g 4 4% 5 0 B AR R B DI HEAS i 98 b s U b HE 44 B0 L 2 A& Be vt . wlRg s 1l
AR WITRTH R, ARSI 50.2%, BARZR IRV X A i Ll 2R S5 Wi X AN 4 1 il
SEINEE T SEERAIERAR, HH TR EE BT A R T X S R R A I B A (] 2, 3K 5).

Table 5. Ranking of flights number between Xinjiang and other provinces

F 5. FERMEnMIRERR

2015 4 2019 4 e
4 P FFL L i Y TR BPE b
(/) % (/) % (/) %
1 b 298.4 10.5 il 430.8 9.8 ] 183.0 11.7
2 (S 247.8 8.8 I 367.7 8.4 biNe] 172.9 11.0
3 pu 1| 211.4 75 Jb 3495 8.0 AR 155.1 9.9
4 L 202.9 7.2 Py 3117 7.1 i 145.6 9.3
5 ST 194.9 6.9 W 298.5 6.8 Hif 129.4 8.3
it 1155.4 40.9 1758.2 40.1 786.0 50.2

7 W _
/ B 2212.78-2655.34 B /

1 AE

I 1524.00-1828.80 o
B 1219.20-1524.00 < B 1770.23-2212.78 ‘
[914.40-1219.20 \ . [ 1327.67-1770.23 N o
[1609.60-914.40 [1885.11-1327.67
[C_1304.80-609.60 ) . %442.56-885,]1 ) o
[10-304.80 ' 0-442.56
[ S | C s . 7 l )

(a) 2015 4F (b) 2019 4

Figure 3. Nuclear density analysis of incoming flights in Xinjiang’s domestic navigation airports
E 3. FTEBENBAHIAHEMIEILEE 5

PAHERER AR ALE, 73550 %F 2015 4EA1 2019 4R K385 [F A B HIHLIAREAT 22 WA 3% Bl 1T, 753
WrEE S E puENTHLUIAE S ) RIS (E 3). 45 REIR, 2015 48, [ @ ALz It s T SR
YER I 2RI A A AL BB O B BRSO XA DL L 0 O K = A s Xy % L
TR B FEAR T X s 7 22 R BI 9 mh Lo A R P B A8 00 T RO A%, A P T SR B B BE X U 9%
ORI EI XA =, SRR BOAE . L 22N O RN T RS =R G
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RHX . % 2019 5, X A%RESHIFEEAL, PTG FBHIANZE My i (R 5 A o, it
DA% PG AT kg5, BT 4

3.3. FTEEPRTZMENTL

3.3.1. EFrfngk

AR I PR AR T B WA 1 E 2. 2015 4F, 8RS HL 5 R E BrbLIn A AT [ bRl
(I E BRI 28 2%, HorPamAE o I X RN PE M X AR L 19 4%, o5 44EE BRI 67.9%. 2019
F, W EE R E R IE S 30 4%, A AN P X B [ Bl s gk L R R 53.3%, EAER
VAN AR i . A 2 i B R 2 (1] 4)

® 501-1000
® >1000
FULBEIER 23/

: 1-100
—101-500
—3501-1000
—>1000

o Hitshgii
e
i
0 1000 km
| E—

® 101-500
@ 501-958

FLHLIR 5/
1-100

. 101-500
—501-958

(St

0 1000 km
[ —

(b) 2019 4¢

Figure 4. Spatial distribution pattern of international routes and flights in Xinjiang

4. FhEERME RN E S5
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3.3.2. EFFAAHE

2015 4F, HiEEIHEEOE BRATIER: 2 (R . PEAEFHIX , PO HONTHERC A ih 5] 83%: ol
F PRI BRAL 15 2 [ 5 R ST, FUERCHEIE = A, AR M0 2010 4%, 790 8 FR BRI E 07 DA e
B %, (AFH ORI E O RS 56%, SHW. IRMIBARE K. MHE0RT. %
AP R 5588, R BRI RIIN Y 14, WK 10 5, HEZS5HA. RE. B
Fo 2010 4, HHE A E BEOIER £ B S R ITE S, NI E S T, EHE
g R TR U, BT R TS AR A I R IR AR TE 9.1%, WA AL, SHRE
LR BB R A (14 4, % 6. 7).

i X K 772 0 F LI 3R R0 o 2 5 Ay 0 R AL £ 2 0 407 (R FEE A - 2015 48,
DAMAEE ST | 5 /R o5 TR A A X TR T X s 303 DA T SO D3R o B 7 0
UK T T 2 MR AP IX, HfE S(a) i [ 5(0) R, % 2019 4F, s B Xy LA B s i, #
IR TR L, L C R R R B, 7 MM 25 B Db E T AR DA B 9 0, Ao B o
EER S T LA B, E EE RO R A, B AV X 45 ) LA B (L SR
Hl)s FRIE(H AR R T (2R L ).

Table 6. Ranking of the number of general flights between Xinjiang and other regions

= 6. FEBRAUE XM ERER

2015 4 2019 4 B
" ix (E/i%/) Y KX (/B%/) i X (ﬂig/ﬂ%/ )
1 il 81.4 54.6 SRl 59.4 388  RIALEMIE 326
2 R4 424 284  RUMEHIL 36.3 237 24 6.2
3 R 13.8 9.3 (|2 26.4 17.2 R 3.4
4 2RI 7.8 5.2 R 17.2 11.2 [inid -16.0
5  RIWAAKMIE 3.7 2.5 R 14.0 9.1 HTE -22.0
Mt 149.1 100 153.3 100 4.2
Table 7. Ranking of the number of general flights between Xinjiang and other countries
F 7. HEBMERMIHEHS
2015 4 2019 4 e
1 W e 41.9 28.1 W e 30.0 19.6 SN 111
2 ESE T ! 17.3 116 R 14.0 9.2 e 10.0
3 BT Ik 24 14.3 9.6 2 i 13.9 9.1 g 9.3
4 THH 14.0 9.4 HA 132 8.6 AL i 4H 6.2
5 % 136 9.1 TR T s 11.9 7.7 B3R 3.2
Mt 101.1 67.8 83.0 54.2 39.8
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ZEEE
I 20.10-24.12
B 16.08-20.10
- [112.06-16.08 *
S : [_18.04-12.06
TN e - [14.02-804
R . [10-4.02

0 1000 km

| EN—|

(a) 2015 4F

W Z

B 14.45-17.34
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0 1000 km

I

(b) 2019 4

Figure 5. Nuclear density analysis of incoming flights between Xinjiang and foreign general airports
& 5. #hEEFR@EALIAE B YA B A
4. &g
ASCIEM 2015 20 2019 SERIHTSEATHE, AR AT BR =N 2 D Tk S e 23 1R 23
A% RIREAT R LE 0, A3 AR 458
1) WEMKE, 5 a AOFraBMIZ AL T ZR I 58 A ATLIR RSG5 L [ Pl T i 78 o 56 v 4
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T [ PR ACR A A K . WIHERFIE 32 ZEER I 58 P AN Y RUERE R R AR, LR 0 KRR
i DX TN BRI T R, 17 [ BB A M R SR AR AR

2) NSEAREERE, JLEBMBRRBOVEY), MsBBONME, ML M4 B MIEILE AR fE I 5K E
%, AR RBORE S . BEARFAE T EBUR AT b, R4S XN TN IR FF Rt
BIRRABEAZ I, R XA A VE T, et FE/R#h. B BUsear. A0SR 0 i 58 N B e
SRR, B A M B S LR A3 7 M X [A] R R AN AR

3) MEWRERE, MEESCEHIAIAWR S, B E A AMUEEEANIE 2, CaiARSH]
THENERE S, R ER . EFR, B s RERBAT I X KR R4
¥, (HIRRSALHT. BRVE DY R DR DD I FBE S

4) WEBRREERE, 8788 P AT R A2 (AN K, 38 ik 7 5 B b 8 I 5 5 3 (3 X
MEEER,  ARILANZR g L DX R A BRI IR O, i A P Mt XA MR BB T e, (HAT IR KRG 3L
i)

&E ik
[11 BERKESEEZ, STHE, 5. Haht@ e gy e m 21 i 29y a5 51730[R]. dbat:
ANAZ H A, 2015.

[21 Wiz, 22, MamS, ERFRNSIELR: w5 E bR 2 R R 3 [J]. 18/ %, 2016(10):
19-20.

[3]1 2019 FRMIHIAA =Gt AR[R]. o E KA, 2020.
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