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Spatial and Temporal Distributions of PM,, and PM, : in Xi’an and Their Relationships with
Land Use Pattern
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Abstract: Based on the particulate matter concentration data and land use landscape pattern index of 9 air
quality monitoring stations in Xian,spatial and temporal distribution differences of air pollution and their
in-depth quantitative relationships with land use indexes were explored to provide reference for urban plan-
ning. The results indicated that 1) the concentration of particulate matter was in the order of winter >
spring=>autumn > summer; spatial autocorrelationships were found in monitoring sites: both high values
and low values were converged,the particulate matter concentration was high in the north of the city and
low in the south;the concentrations of PM,, and PM, ; at different sites fluctuated between about 6.7 % —
9.7% and 6. 4% —6.8% of the urban average. 2) The concentrations of PM,, and PM,_ ;s were significantly
correlated with G-PLAND and R-PLAND,but not with B-PLAND; the concentrations of PM,, and PM, ;
were negatively, positively, negatively, and negatively correlated with G-LPI,G-DIVISION, G-ED, and G-
Al,respectively. The results of correlation analysis indicated that the larger the green patch,the higher the
degree of dominance,the lower the degree of separation,the higher the degree of aggregation,and the smal-
ler the road patch,the better the reduction of the concentrations of particulate matter. The positive correla-
tion with B-Al indicated that the greater the concentration of construction land, the higher the concentra-
tion of PM,, and PM, ;. 3) When G-PLAND increased by 10% ,PM,, and PM, ; decreased by 5. 67% and

Yok B #5:2020-07-10 £ H#1:2020-09-29
E LT : Pevy4 Mol B 2400 58 BRI H “ R DR 142 TG H R B2 ” (SHLY-2018-02)
TEE BN T, BE5 3R Gk 5 KRR Y . E-mail: WMDLFY@163. com

*x BAEVER 3 SCU L #AZ L W BESR T ) AR SR 3 . E-mail s jiwenli@nwsual. edu. cn



250 VU b A2 B 2 41 36 &

4. 87 % srespectively; when R-PLAND increased by 10% ,PM,, and PM, ; increased by 9.18% and 11.4%,

respectively,showing that the sedimentation effect of green land on PM,, was stronger than PM, . ,and the

relationship between road and PM, ; was closer.

Key words:PM,,; PM, ;; landscape pattern; land use; urban built-up area
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Table 1  Details information of monitoring point in Xi'an
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Fig. 1 Monthly changes of air PM,, and PM, ; concentrations at 9 monitoring sites in Xi'an
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Fig. 2 Seasonal variation of air PM,;, and PM, ; concentrations at 9 sites in Xi'an
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Table 4 3-year averages of PM,, and PM, ; at each site
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Fig. 4 Land cover type differences
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Table 5 Correlationship between PM,,,PM, ; and different land-use neighborhoods and plaque index
&l e PLAND LPI DIVISION ED Al LSI
PM,, ARy £ S —0.839"" —0.902" " 0.856" " —0.581 —0.501 —0.003
A 0.223 0.090 0.071 —0.357 0.503 —0.107
IH 0.670"
% £ 31 —0.839"" —0.902" " 0.856" " —0.581 —0.501 —0.003
HEE ] i 0.223 0.091 0.071 —0.357 0.503 —0.107
iH 0.670"
=2 o b —0.864" " —0.864" " 0.804" " —0.475 —0.665 0.177
U b 0. 330 0.283 —0.115 —0.432 0.423 —0. 281
iH 0.637
Fx i, —0.820" " —0.842" " 0. 737 —0.521 —0.581 —0.078
R i 0. 143 0.146 —0.004 —0. 323 0.384 —0.127
i# it 0.592
% £ 311 —0.785" —0.828" " 0.836" " —0.724 —0.211 0. 285
B H 0.216 0.147 —0.319 —0.298 0.667 0.109
I8 0.694"
PM, ; ARy £ S —0.697" —0.562 0.571 —0.553 —0.206 —0.189
HEE ] M 0.040 0.309 —0.429 0.022 —0.528 0.319
I8 0.811"° "
& S —0.383 —0. 407 0. 500 —0.535 —0.295 —0.490
A i 0. 477 0.117 —0.086 —0.595 —0.669" —0.174
iH 0.415
" oMb —0.673" —0.597 0.599 —0.402 —0. 340 —0.004
R i 0.039 0. 230 —0.329 0.102 —0.390 0.272
i# 0.729"
% L4t —0.567 —0.498 0. 570 —0. 448 —0.159 —0.154
A 0.069 0.359 —0. 445 0.125 —0. 461 0.361
PER:S 0. 646
% ok b —0.680" —0.477 0.421 —0.512 —0.287 —0.123
i 0.128 0. 344 —0.431 0.116 —0.416 0.367
bit 0.824" "
Heox L% ox AARIFRIRTE 0.05.,0. 01 /K W8 40 56,
F6 —mEESW
Table 6 Unary regression analysis
Ak b o 7 KK ANOVA
Y Sig R*? Durbin-Watson
B bR 15 22 F Sig
PM,, G-PLAND —67.551 16.586 0. 005 0. 703 2.610 16. 588 0. 005
W 127. 383 3.878 0. 000
R-PLAND 112. 848 47,217 0. 048 0. 449 1.411 5.712 0. 048
W 96. 463 6.698 0. 000
PM, 5 G-PLAND —31.219 12.1 0. 037 0.486 2. 043 6.629 0. 037
W 67.508 2. 835 0. 000
R-PLAND 75. 880 20. 681 0. 008 0. 658 2. 888 13. 462 0.008
i 49. 924 2.933 0. 000
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Table 7 Characteristics of industrial activities in various regions of Xi'an
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