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Simulation and Influencing Factors of Spatial Distribution of PM, .

Concentrations in Chongqing

WU Jian-sheng'* | LIAO Xing'** ,PENG Jian'* ,HUANG Xiu-lan'

(1. Key Laboratory of Urban Habitant Environment Science and Technology, Shenzhen Graduate School, Peking University, Shenzhen
518055, China; 2. Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and Environmental Sciences,
Peking University, Beijing 100871, China)

Abstract: Land use regression model (LUR model) was used to simulate the spatial distribution of PM, ; concentrations in Chongqing
with the software of ArcGIS. This research was conducted with a total of 17 PM, ¢ concentrations of monitoring points from 17 air quality
monitoring stations recorded in the official website of Chongqing Environmental Protection Bureau. Among them, 16 were chosen as the
dependent variables, and the last one was chosen for land use regression model validation test. At each site location, we constructed
circular buffers with ArcGIS and captured information on roads, population, land use and DEM. Based on the buffer information, 56
potential geographic predictors were built. Finally 3 variables: cropland area within 500 m of the air quality monitoring sites, the site
locations” DEM and primary road length within 1 000 m of the 56 predictors were left for predicting 84% of the variation of PM,
concentrations and the Pearson coefficients between the 3 variables and PM, s concentrations were 0.695, - 0.599 and 0.39%4,
respectively. The validation test result showed that the spatial distribution map of PM, ; predicted extremely well with an error rate of
only 0.027. And the return map results showed: (D PM, , concentrations were high in the center of the main city; @ PM,
concentrations were high along the road and @ the distribution was closely correlated to the DEM of sampling locations.

Key words:PM, ;; land use regression model; regression mapping; spatial distribution; correlation; GIS

TGy PV, KA W0 7y 3ok A 000 s 0 A 3000 5 6]
ABR, R SEEE PM, o ¥k BE 25 (] 53 A 5 53 B R 4 s
T AT RET Arcgis F 15 (Arcgis 10. 1) , 456 i
FHEE . B MEUE . DEM B8 A 0 80, #
LUR AR TR BT PM,, s Wk B 25 () 43 A, A5 81 T
RAF e 3k 45 5.+ Hb ) H 15 05 85 7Y (Land Use
Regression ) iz 7-J2&: FH Briggs 42001997 AEHR M
BT GIS “F-f , g r KATS Yy W il vfe B 4 i )
FHAFRIZR Z B DG R M GE T [l AR A | e Fuil v 2 ()
O PER IR Y ). LUR BRI BEAE—

AEARFE b ML i R T Yo Mk B k23 43 A
FRAE T ELGT R0 Gl e B I 25 3 A I RS 4003801
R TR H 7 v (0 T A (L B e
B RGEIEFRES) P LUR BB E SRR |
LS H A — LB TT NO, . PM, 4 P29 ¥ FE U7 1f
WAt 7RSS . X PM, § 55 RS Je W)
e B H: 2014-09-01; 81T HHA: 2014-10-15

E&WE: ERKARPAREG T ST H (41330747)

EE B Sl@ A (1965 ~ ), 53 104 Bz, W r o) h 5ol A

&4 GIS, E-mail ; wujs@ pkusz. edu. cn
# WK AN, E-mail ;1301213531@ sz. pku. edu. cn



760 AN 5%

Bt 36 #&

B

AORIESE LB R T AL PR | SRR AR AT | R,
SRARRIWEE S A AR B R
R A R 30 AT e e B S e
ARBRFEIE LI PM, % BE g 25 18] 73 B 4 e Sl o 451
RS 5B — k22, 4545 1 GIS I KAy =S
)3T RE 1, LU A% 58 25 )4 (] D7 vk B BT 43 1
A P R B LA

1 RS

L1 Bk U5 S ) b 2
L1.1 PM, B B il s i 4

32 A SR PR R 52, B PR v e 28 <5
BRI 22— H R IR AT IS A M
TRIE B 8 B B K SR E 1K, i 4K 600 ~
1000 m, 22 AC-PY Rg [0], S A0 3 28— 5, 18]/ 2 K
B ILTE A A H A b NS 2 B e | P i
300 ~ 500 m. HPRK AT EE2 94577 (2012 4F)
FIWX N R, AT 985 J7. H K ER X A5
TR R R VLAE YERL, Uk
Be | B 6 DXOFIAN AR TR b sy L e, ELEE 3
X, S 473 km’.

FICA 17 AW (AR ) X238 S PM,
PM, 5 RAASETS G e AT W20 M. 17 A M
PIOEE R BN 1. BFSE DB AR I 17 /00 sty w55
i (1950 000 m x 60 000 mH & X I (&1 1) , 1% X Ik
AR T PM, WIS 5. PM, ¥k BEEOHE A 2013 4F
4 71 HF 2013 458 H 23 HAFR 1 h i WA,
SRR T H R T IR S5 B 5 P 3k http ://www. cepb.
gov. cn/.

112 RHURI R

43530 DA EE DR T I A 3 R S 0 A 0] e i
BSR4 1 Bk R & B F WF 58 7 0> ( Finer Resolution
Observation and Monitoring -Global Land Cover) 3
T 2011 AFH PR 4 AR , 0F 5 O BodE A
Landsat TM FI ETM -+ 22 B85 fifp 15 1 R | 2 1) 73 B
930 m, LR B B R R . 0y B ot
Frxf b, BrIEMZEE A RIBEE X 30 m 3 HEA
AT (B 2) . ARYE 1 A H BUR 73 2 br o, OF
LA SRR LR IS BB s A O
5 Fp & AL, R iB UK M £ (imperious ) . A #
(vegetation) . #itHli (bareland ) . 4% FIHB ( cropland ) |
KPR (water) . X %A~ 3 4523 51 #5725 000, 2000,
1000, 500 1300 m 25 #ft IX., 4 4% Fh + Hb ) F 2%
A AL R Arcgis 10. 1 H1AY Reclass, Focal

(a) WFIE BAE T DS i 4 %\
\Q.

N

A

140 km

EE ] MR

(b) WM AR IR A

0 10 20 km
I F—

PR A HiRE

1 FEREEVNSHIHELRE

Fig. 1 Distribution of air quality monitoring sites in Chongqing
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Fig. 6 Average concentrations and location of the 17 sites
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Table 3 Correlation between the independent variables and the dependent variable
A AE FIRFRA R A7 WIRFRAR R
KRG 5 km 0.016 AN B4 5 km 0. 144
RAHTEALS km -0.141 A B4 7 km 0.183
BHBIEG R 5 km 0.133 A A S km 0. 064
FHBETAR 5 km -0.154 THEREES km 0.052
ANIBK MR T S km 0.073 —PNFEKBE S km 0. 628
KARIEFL 2 km 0.018 THNHEKEE S km 0.126
MBI 2 km 0.135 EHAHKES km 0. 065
BRHBIEFH 2 km 0.251 HoAHE AR S km 0.105
FEBLI AR 2 km -0.247 A A 2 km 0. 405
ANBE KR 2 km -0.082 THERSE 2 km -0.052
ARARIEFL 1 km 0.332 — AN 2 km 0. 66
KA 1 km 0. 451 THNEKE 2 km 0. 347
BRHBIA 1 km 0.277 EHAHEAKE 2 km -0.022
FERLIA 1 km -0.362 HAE A EE 2 km 0.024
AR K MR 1 km -0.179 A A 1 km 0.539
KRR 0. 5 km 0.227 F K 1 km -0.213
KA 0.5 km 0. 695 — AP E T km 0.394
AL TEFL 0. 5 km 0.315 THANHEKEE T km 0.519
FEBETEFL 0. 5 km -0.391 SRR 1 km -0.071
ANFEKHREF 0.5 km -0.276 HoAHE A 1 km -0.01
KRG 0. 3 km 0.122 R A HEAE 0.5 km 0.27
AT AL 0. 3 km 0. 662 FHERKE 0.5 km -0.328
AL TEFL 0. 3 km 0. 369 —PAHEKFE 0.5 km 0. 381
FERE IR0, 3 km -0.395 ZHAHKE 0.5 km 0. 494
AR MR 0. 3 km -0.289 SR BEKE 0.5 km -0.122
[ -0.599 HABEHEAEE 0.5 km -0.022
A 1 km 0.073 TP B 0.3 km 0.174
A TVECE 3 km 0.297 SRR 0.1 km 0. 007
x4 BAFEBEPM, MHEMHREHNTE)
Table 4  Variable most strongly associated with PM, 5 in each sub class
T RifKubse  Habk M M KR ERAK T A SN S9Nl HpbE A Dus
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R ~0.289%  -0.395 0.369 0.695 0.332  0.539 -0.328 0. 66 0.519 —0.122  0.105 0.297

wH
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Table 5 Variables excluded by the model’s forth step
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Ro0.g  1000m  1000m  1000m 300 m 500 m 2000 m 5000 m
>0 (0.933)  (0.992) (0.907)  (0.968) (0.651) (0.925) (0.888)
500 m 500 m 500 m 500 m 7000 m

(0.970) (1) (0.956) (0.792) (0.888)
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Table 6  Analysis results of land use regression model

T R R? JH & R Sig. FHL
1 0.695 0.484 0.447 0.003
2 0. 846 0.715 0.671 0.006
3 0.916 0.840 0.800 0.010

_t ; High: 94.381 7
Low: 254435

B7 THREXPM,  iREEFBETESR
Fig. 7 Spatial distribution of PM, 5’s simulative

concentration in the study area
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