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Abstract: The expansion of urban construction land in Xinjiang, the Core Area of the Silk Road Economic Belt, was
analyzed as comprising a spatio-temporal change system. Information regarding land use change over 7 years from 1980 to

2015 was extracted. Using a 10 kmx 10 km grid, the spatial and temporal evolution characteristics of land use expansion
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were comprehensively assessed from the viewpoints of the gross trend, sub-prefecture-level regions, sub-land types and
distinctiveness. Using the Geographical Detector model, the degree of influence of human and natural elements of urban
construction land expansion and the interaction between various elements were quantitatively diagnosed at the county level.
Then, the main control elements were identified and their mechanism of action discussed. The differentiation between the
two key development areas of the Tianshan North-slope urban agglomeration and Kashgar metropolitan region was analyzed.
The results showed that, over the past 35 years, urban construction land in Xinjiang had expanded by about 2.9 times. The
intensity of the expansion fluctuated, and expansion was dominated by scattered small patches. There were significant spatial
and temporal differences in the scale and intensity of the expansion in various regions. The expansion of urban land and
other construction land presented dynamic change characteristics. The distinctiveness of urban construction land expansion
were affected by natural background constraints and economic and social development. At the county level, the low-level
expansion of urban construction land and human and natural factors at all levels was the main spatial coupling and matching
relationship over the entire study area. Based on the results of the factor analysis module and interaction module of the
Geographic Detector, it was concluded that terrain niche index, urbanization rate, landform relief degree, and the
proportion of secondary and tertiary industries were the main controlling factors affecting the expansion of urban construction
land in Xinjiang. The underlying mechanisms of the main control factors were also explored. There were similarities and
differences in driving factors in the key development areas, the Tianshan North-slope urban agglomeration and Kashgar
metropolitan region. The present study provides scientific support and a basis for decision-making for the sustainable
development of Xinjiang and the differential regulation of urban construction land due to different locations, cities, and sub-

land types.

Key Words: urban construction land expansion; spatio-temporal evolution; natural elements; human elements;

Geographical Detector; influence mechanism; Xinjiang, the Core Area of the Silk Road Economic Belt
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Fig.1 Land use status and the elevation map in Xinjiang, the Core Area of the Silk Road Economic Belt
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Fig.2 Spatio—temporal evolution map of urban construction land in Xinjiang, the Core Area of the Silk Road Economic Belt ( 1980-2015)
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Table 1 The urban construction land expansion degree using a 10 kmx10 km grid in Xinjiang, the Core Area of the Silk Road Economic Belt

AE0 WA I FHHBBEH TR Patchsize/km?
Year Urban construction land 0—1 1—10 10—50 50< P43t Total
1980 o A 5 63 141 17 0 221
TR 39.0 496.0 340.3 0 875.3
1990 o A ¥ 77 147 32 2 258
T 42.0 552.3 597.3 115.0 1306.6
1995 o A ¥ 73 144 34 2 253
T 39.9 545.0 631.6 108.0 1322.5
2000 o A 66 154 35 3 258
[N 39.0 570.3 611.5 178.5 1399.3
2005 P A & 75 168 49 3 295
HR 43.1 629.4 904.4 190.8 1767.7
2010 o A 5 64 183 51 4 302
TR 32.2 662.6 962.8 254.5 1912.2
2015 P % 107 396 82 8 593
i 50.8 1201.6 1621.5 502.9 3375.7
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Fig.3 The urban construction land expansion in various regions in Xinjiang, the Core Area of the Silk Road Economic Belt ( 1980—2015)

ARFE A SR IR T 2 AL GEr N G, K U S5 5 vt AT N 2R 3 i) 98 L R 4% T APH M IXC (2016 4F
FlHb 5 T I A NG 2B ML X R 2 T )
3.2 2BV ORI R Y R R B R

R H15 b FLPR N 25 B PR3 BB e | 8 0T 3% X6 I A T b AT SR 50 ), T B PRI 25 2R (p value
= 0.00) 7350 X1 3EEE(0.41) X2 A8 (0.20) X3 GDP(0.33) X4 ==\ H (0.37) X5 [EE T
PR (0.31) (X6 MUJEALIRE (0.40) X7 BEJE(0.37) X8 MUJEAL(0.57) , FHULAT A, HuJE AL HbJE AR BE Ik
AR SR = FE i Y S R S M U K GDP B3R | [ B R T AN 1 R B AR S )
BN,

http ; //www.ecologica.cn



414 Pl A 22 Z R TR AU DO SR U T Y R Y I 23 SRR B S AL B 9

2000 —

W SR 50.7%
O BBt 493%
1600 |
E
£ 1200 | 61.0% 57.3%
8 69.8%
< 64.9% 65.1% 42.7%
‘§ 800 39.0%
66.9%
35.1% 34.9% 30.2%
400 |- W33, 1% H H H
0
1980 1990 1995 2000 2005 2010 2015
4FAy Year

B4 1980—2015 F L8z BEAF Hiz D XFBWERZE RS LT RERL
Fig.4 The classification of construction land urban construction land expansion in Xinjiang, the Core Area of the Silk Road Economic Belt
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IO, £ R BRI HAE G AR & I TR ) B8 R T INFMSIE 2 M (R 2) o 72 28 XIPSZH T
M 17 338 H N FL8 A1 R BRI 0.990,GDP 5 - =77\ e I AR (R BE oI 46 5, A %%
JE5 I LR AL AR [ B B 5 WSS I T RSN ) g,y = 1, AR5 25 6 R R ) 45
SEB I  AR e s 0] LA S — S AR M R T B i A Y R A R, A HERA R
FAL R N AR RS XCE R PRI IS ARZ Pk RSO 2 2 e AL R 0 B (48 Ko 22 AR
FOBCE R BRI A A 2R S A AR LA R RIS 2

R2 REZRXEEANHEERAMYT ROZE

Table 2 Interactive impact of elements on urban construction land expansion

73| 2 35 P
iﬂiﬁn%;elements A = qp (X1)+q) ((X2) € = ¢D,U(X1NX2) CQHEE:iLisun Inte:fliif: J:ifect
WA URNGDP 0.606 0.663 C>A NE
WHEALR URN A2 PD 0.737 0.980 C>A NE
LR URN =/ TE 0.780 0.978 C>A NE
WARALER UR N & E 3= 4 %% FAD 0.718 1.000 C>A NE
WALR UR NI ERREE LR 0.802 0.999 C>A NE
WAL R URNILE S 0.773 0.996 C>A NE
WAL UR NI 385K TN 0.981 0.991 C>A BE
N4 B PDNGDP 0.530 0.869 C>A NE
NOEE PDN =L E 0.573 0.999 C>A NE
AN H B PD N [EE % =% FAD 0.512 0.807 C>A NE
AN O PDNHEARIRE LR 0.596 0.743 C>A NE
NS PDOBEEE S 0.566 0.806 C>A NE
AN PD N385 TN 0.775 1.000 C>A NE
GDPN ==\ T 0.704 1.000 C>A NE
GDP N [l € %77 4% % FAD 0.642 0.996 C>A NE
GDP NHbJEAL IR A LR 0.726 1.000 C>A NE
GDPNHEEE S 0.697 0.995 C>A NE
GDP NHIENI 465K TN 0.905 1.000 C>A NE
ZE HEE O E BE R FAD 0.686 0.990 C>A NE
T TR NI LR 0.770 0.990 C>A NE
ZE b E N S 0.740 0.999 C>A NE
L TR NI A R B TN 0.948 0.986 C>A NE
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[ 72 B P FAD NV S 0.678 0.963 C>A NE
[ 72 e PR B9 FAD N HBIE A 454K TN 0.887 0.984 C>A NE
HWIERREE LROYEEE S 0.762 0.803 C>A NE
HIEAARSE LR NHIE AL H5 %k TN 0.971 0.998 C>A NE
WeRE SN B A% TN 0.941 0.996 C>A NE

UR: 3R #H b %, Urbanization rate index; PD; A 1% & #§ %L, Population density index; MPSP; — = 7=\l Lt 5 $5 £, Manufacturing and producer

services proportion; FAD ; [ 52 %% 7= £ 484, Fixed asset investment index; LR : #iJE 24K B, Landform relief; S 3% B , Slope ; TN ; th /& (v #8 54, Terrain
niche ; NE( Nonlinear enhancement ) /R AE£ M b [EVEH , BE ( Bi-factor enhancement ) &7~ BUE 2% Hp[a] /E H
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Fig.6 The explanatory power of influential factors of urban construction land expansion in Tianshan North-slope urban agglomeration and

Kashgar metropolitan region
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