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Land Use Change of Urumgqi City and Its Driving Mechanism

CHEN Yue-jiao, CAO Xiao-hong ( College of Science, Shihezi University, Shihezi, Xinjiang 832003 )

Abstract [ Objective] The aim was to understand the spatial and temporal variation characteristics and drive mechanism of LUCC (land-use
and land-cover change) in the northwest of China. [ Method] Three period remote sensing images and statistical yearbook data in 2005, 2010
and 2015 were analyzed by taking Urumqi as a study case. Three aspects including land use structure, land use amplitude and converting ma-
trix of land use type were analyzed for the LUCC during three periods. Based on the information of land use types from RS and GIS software,
and using the method of mathematical statistics, the land use change correlation matrix with economic and social drive mechanism was estab-
lished. [ Result] The area of arable land and land for construction was increased obviously, while the area of unused land and water was de-
creased, and the natural vegetation basically remained unchanged. The main driving factors were economic development. [ Conclusion] So de-

velopment of land use in Urumgi should strengthen the measures of land protection and optimize the layout of land use.
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Table 1 Land use amplitude of Urumgqi City during 2005 —2015

2005 4 Tn 2005

2015 4F In 2015

2005 4F-55 2015 4EAH [t Comparing 2005 with 2015

A R T L H IbE T [
Land use type Area Proportion Area Proportion Area Proportion
hm’ % hm? % hm’ %
#Hh Arable land 113 495.18 8.24 219 752.20 15.95 106 257.02 7.71
KIRAEHE Natural vegetation 424 721.64 30.83 368 329.40 26.74 -56392.24 -4.09
A% FHH Construction land 101 944.21 7.40 166 803.40 12.11 64 859.19 4.71
JK 18, Water 11 683.35 0.85 10 002.24 0.73 -1681.11 -0.12
AA) b Unused land 725 756.58 52.68 612 737.30 44.48 -113 019.28 -8.20
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Table 2 Converting matrix of land use type of Urumgqi City from 2005 to 2010 %
b I 2 KIRH B Hhith AV A pi &4
Land use type Natural vegetation Arable land Construction land Unused land Water
FKIRFEHE Natural vegetation 38.51 0.94 0.43 5.72 12.75
b Arable land 34.70 90.23 6.28 15.73 0.78
U I Construction land 4.00 6.54 76.04 21.18 0.80
AH FH# Unused land 22.20 2.28 17.06 57.26 41.16
JK 1, Water 0.60 0.01 0.20 0.11 44.52
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Table 3 Converting matrix of land use type of Urumgqi City from 2010 to 2015 %
- H A A RERAE Hrit R RFI K3,
Land use type Natural vegetation Arable land Construction land Unused land Water
KARAHE Natural vegetation 85.13 11.63 1.18 15.01 8.39
kb Arable land 2.94 64.15 5.72 1.47 0.44
A Construction land 6.06 3.20 64.76 26.52 4.09
A A H Unused land 5.81 20.97 28.26 56.05 41.48
JK i, Water 0.06 0.06 0.08 0.95 45.60
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Fig.1 Land-use/cover classification chart of Urumqi City in 2005,2010 and 2015
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Table 4 Dynamic index of land use of Urumgqi City from 2005 to 2015 %
IR 7S Dynamic degree
Year #FHb Arable land FARHMIHE Natural vegetation 5% FH#l Construction land 7K 38f, Water KA HHL Unused land
2005—2010 0.63 -0.19 17.07 35.05 14.47
2010—2015 11.51 0.59 4.17 -23.98 -0.93
2005—2015 6.26 0.29 12.40 50.53 -8.04
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Table 5 Driving factors of correlation matrix of land use change in Urumgqi City

Kz

%grlﬁr; Ectors X X2 X X Xs X X% Xy
X, 1. 000 0. 946 0. 968 0.975 0. 962 0.934 0.913 0. 949
X, 0. 946 1. 000 0.939 0.942 0. 858 0.944 0.918 0.832
X, 0. 968 0.939 1. 000 0. 999 0.951 0.987 0.975 0.930
X, 0.975 0.942 0. 999 1. 000 0.957 0.982 0. 968 0.938
X 0. 962 0. 858 0.951 0.957 1. 000 0. 888 0. 869 0. 998
X 0.934 0. 944 0.987 0.982 0. 888 1. 000 0.993 0. 859
X; 0.913 0.918 0.975 0. 968 0. 869 0.993 1. 000 0. 839
X 0.949 0.832 0.930 0.938 0.998 0.859 0.839 1.000
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Table 6 Eigenvalue and principal component contribution rate
WILHFFME(E Initial eigenvalue PEHCEJ5 fizg A Extract the sum of squares and load
W P TR RERE o T RERE
Composition ,15‘ tal Variance contribution Accumulated contribution ,[L" wal Variance contribution Accumulated contribution
o rate // % rate // % N rate // % rate // %
1 7.556 94.455 94.455 7.556 94. 455 94.455
2 0.311 3.892 98.347
3 0.112 1.396 99.743
4 0.015 0.187 99.930
5 0.005 0.067 99.997
6 0.000 0.003 100. 000
7 2.150E -5 0.000 100. 000
8 3.880E -7 4.849E -6 100. 000
R®T EHSHEER AP A PRI Kt b R AN BRI AE R, - bR R R K
Table 7 Load matrix of principal components Jaf L Uk /D e , O fm R SR T R — AN Bk B 3 T , HoKkEMA
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Table 8 Correlation coefficient of cultivated land, construction land

with driving factor

AT B I
Driving factor Arable land Construction land
X, -0.982 0.935

X, -0.753 0. 980

X, -0.770 0. 835

X, -0. 668 0. 819

X, -0.740 0. 838

X, -0.901 0. 946

X, -0.956 0.823

Xy -0.765 0.873
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Table 5 Effects of different treatments on the fruit quality of tomato

VSRS {3053 VAR TR fi#E C
Treatment Hardness Soluble solid Titratable acid ~ Vitamin C
code kg/ cm’ % % mg/kg
CK 2.7 aA 4.3 aA 0.18 aA 108 bB
T 2.7 aA 3.6 aA 0.16 aA 133 aA

7 : PR RNG FE R 22 548 0. 05 /K &35 ; [MFAR R KR 5 i
FIRFEEFAE 0. 01 KR B
Note : Different lowercases in the same column indicated significant differ-
ences at 0.05 level;different capital letters in the same column indi-
cated extremely significant differences at 0.01 level
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27 89.7% >85% , Kk, AT RS — FRLA-FIEE — F A E
R 2 A e bR, HITAN I TT (5 h 89.7%

AL AR AR ST 2 D ERRIRR A

F, =0.541 1X, -0.349 3X, —0. 608 4X, +0. 463 7X,

F,= -0.187 5X, + 0.767 7X, —0. 155 9X, +0. 592 6X,

F6 FEEMHMBEE TRENZRRRELLR

Table 6 Comparison of eigenvalue, contribution rate and accumulative

contribution rate of principal components

TR
sy » sk SR
M FFIE(E oo Accumulative
Principal . Contribution -
. Eigenvalue rate // % contribution
componen rate // %
2.633 798 65.8450 65.8450
2 0.952 786 23.8197 89.664 7
3 0.413 415 10.335 3 100
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