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Fig. 1 The Location and the “NPP-VIIRS-like” nighttime light images in 2000, 2010, and 2020 of Xinjiang Uygur Autonomous Region
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Fig. 5 The relationship between the NTL in Xinjiang Uygur Autonomous Region and the urban built—up area and urbanization rate

(1) Frsspg ke B i p A b . et M4
TR R AT O S B KRG K, R RITOG B
2000 4F ¥ 111655.05 nWem st 14 1 3] 2020 4F 1Y
592134.50 nWem7sr', 1K 1 5.301% (Kl6), 7%
VLI, W T2 20 e Il 4 RIS i s (R oK,
2021), FrsRad AT B 2 AE 2019 4F—2020 4F
[ FEAE /NI R B, (HAE R EAR SR PR Fp
KA

2000 4F—2020 4F 57 58 23 S Hb T 6] KT O i
WK IR AR, IR0 S & KNV K&
PRAKT] 4R 326 (F6). 8 1R LE KRS,
HA T S K Fprm b, 5 45
VAZeAT o S ARG B — R, —E
EAEUA . U, SefeRzgiE L (EE S,
2011), HAt &P R D KA 3 & 4 i X
RIEAKEEETE . 56 2 2878 21 2w i [l kT e
MEEAL, HIRKEE K, 2000 4-—2020 411
KA IK 4706526 nWem s, (5 HT g% G
)58.77%, Af% TAvsm 3 X (5 ik AR
ML ARG EE s AR . SRR ) RN RS 5 34
MK (Bl s i X, AT X, B AR 5 B
TN ) o JHoHp BT o 55 b DX R (R KT 3K B R, i

2000 4F 1) 8780.84 nWem s 14 K £ T 2020 4 (1)
101183.51 nWem™sr™', 2016 4F J 59 K 3 B 1 2
TR, 2016 4£—2020 4F 3 5 4F A 7% )T D616 4 fE
HI 164 RIS 146 f5, KEHSLMES . Pl
i b DX b Ab m Oy, AR A TR AR AR
g, 5B “—al &7 e rh Tk
) & DL, & 74T i o 3 de KR s ol
Hi X 22 P45 B PO & . 57 3 S AT B Ik
HIgGaioN, BRI 4745, L
BIARET s i 55 9 B L AL R 54y . [
ITBUIX AR RN, B B R ]l B
%, (AR B KT A b T, o R EF e
M (317.834%) . RET (134.681%) Fgkl ¢
(101.33f%) HEKMRE R K. 20164F—20184F, [
K& e T E 3L I T e I I Gm i, 5 g)
TEIARE AU SR KR, 2019 4 BIR &Y
yeii GDP i (174.89447T) #2004 (8.34447T)
BRI 21 f%5 . TR R TR T ST AR S A
AN FN A8 B ) K ) R, DL S B )
7B el e ST, AREE T PR N LRI A i R R
DI TR R N S S N B S R K )
1.05 % o k62 i Ak DU T A L ) Z b, B E



XD BH A5 BN DGR I 7R 21 tH 20 LU v [ PG Al DX 3 i AL T A A% ) 5 5 1505

EEAET RO, HZRA, RIS
AR T A I KB N 2218, 20004F—

600000
%, 500000
£ 400000
Z 300000
3 200000 [
100000
80000
60000
40000
20000 [~

oLE

W

WIEAT 6B (NT

(a) SRR A DX A A H T R8T 658
SME AL

(a) Time series changes of total NTL intensity in Xinjiang Uygur

Autonomous Region and its cities

30000

25000

20000

15000

L

10000

T

o »\
(D e

¢ ~n

e

WIEAT 688 (NTL) /nWem?sr!

5000
L 4

2000
2002
2004
2006
2008

F4
(c) SR/ N 8 1 i i

(¢) The cities with small amount and slow growth rate

20204 N AR 1.26 %, MK T R4 a0
WK IEREE (1.344%),

WIET Y& (NTL) /mWem2sr!

100000

80000

60000

40000

20000

2000
2002
2004
2006

® © N T vV % O
S = o X = =2
& =& o o o © o
A & & @& & & &

(b) Gt/ Mg R T

(b) The cities with small amount and fast growth rate

1. Bl s 55 X

2. BiE IR E M

3. EEFE S EIR M
4. SR

5. (R B VRN

6. EAHHLIX

7. FH X

8. MEEETT

9. B5dlh X

10. & 3T

11, P Zih X

12, R RLZE & B TR
13. A1l

14. FERCEF AT /R 58 40 E VR M
15. ARIEN

16. EIAREF T

17. Jbde iy

18. B /K T

19. k17156

20. XA T

21. AR ishr T

22. BEi

K6 2000 4F-—2020 4FHTSEAEF /K F A X (2120 S48 i Al KTl B e (AR A TDAT D B /IR S i Ak -/ FHB X 234>
M40 3N TR Bk BRI U SRk /MG AR R/ N TSR )
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Nighttime light remote sensing reveals the pattern and process of
urbanization evolution in northwest China since the 21st century
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Abstract: Given that Xinjiang Uygur Autonomous Region is a strategic barrier and an important platform of opening up to the western
region, assessing its urbanization is critical to promote the national reform strategy and the Belt and Road Initiative. Compared with
traditional method, nighttime light (NTL) remote sensing has been proved to be able to monitor human activity intensity and regional
comprehensive development level in a more objective, flexible spatial scale and wider coverage. NTL remote sensing data has been able to
analyze the urbanization evolution process and the level of social and economic development, but it is still necessary to expand and enrich
the breadth and depth of research, especially to explore its spatial pattern and long-term evolution process, so as to more comprehensively
understand the urbanization process and social development balance in Xinjiang.

This paper comprehensively analyzes and discusses the evolution process of NTL in Xinjiang since the 21st century from three
dimensions: time change trend, spatial distribution pattern and social development equilibrium, using NTL remote sensing data of long time
series from 2000 to 2020, time series decomposition, spatial standard deviation ellipse and Night Light Development Index (NLDI).

(1) From 2000 to 2020, the total amount of NTL in all regions of Xinjiang Uygur Autonomous Region increased to varying degrees. In
terms of spatial pattern, urbanization in northern and eastern Xinjiang developed steadily, while rapid development in southern Xinjiang. The
planning and construction of transportation lines is one of the important driving forces for the spatial expansion of urbanization in Xinjiang.
(2) In the past 20 years, the total amount of NTL in Xinjiang has increased by 5.30 times, and the growth trend is accelerating. The NTL
intensity in rural areas of Xinjiang increased by 7.60 times, which was larger than that in urban areas (4.10 times). The process of
urbanization in Xinjiang can be divided into three stages: slow development (before 2007), volatile growth (from 2008 to 2014), and rapid
development (after 2015). Policy support and the transformation of industrial and agricultural development make Xinjiang’s urbanization
transition from the slow development period to the volatile growth period. The growth rate of the volatile growth period is nearly three times
that of the slow development period, but at the same time, it is also disturbed by various extreme events. (3) From 2000 to 2019, the NLDI in
most areas of Xinjiang decreased, the distribution of population and infrastructure construction in the whole region and most cities in
Xinjiang became more reasonable, and the social development showed a trend of balanced development. However, compared with urban
areas, the balance in rural areas of Xinjiang is weaker. This is due to the low starting point of urbanization development in rural areas of
Xinjiang, which is still in the stage of rapid development, and urbanization is undergoing a process of “from point to surface”, so the current
social development balance in rural areas shows a trend of decline. In general, the urbanization process of Xinjiang has been developing
rapidly and evenly since the 21st century.
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