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A T
Abstragt ;/Black carbon (BC) is an importantﬂcomponent.-of-eifr'n-;)spheric pollution and has significant impacts on air quality and human
health. Choosing Shanghai city for a case study, this paper explores the statistical characteristics and spatial patterns of BC
concentrations using a mobile monitoring method, which differs from traditional fixed-site observations. Land use regression (LUR)
modeling was conducted to examine the determinants for on-road BC concentrations, e. g. population, economic development, traffic,
=3 with a significant spatial
variation. BC concentrations in suburban areas [ (10.47 £2.04) wg-m ] were 32.03% (2.54 pg-m ™) higher than those in the

etc. These results showed that the average on-road BC concentrations were (9.86 + 8.68) pg-m

city center [ (7.93 +2.79) ug-m > ]. Besides, meteorological factors (e.g. wind speed and relative humidity) and traffic variables
(e. g. the length of roads, distance to provincial roads, distance to highway) had significant effects on on-road BC concentrations (r:
0.5-0.7, P <0.01). Moreover, the LUR model, including meteorological and traffic variables performed well (adjusted R*: 0. 62-
0.75, cross validation R*; 0.54-0.69, RMSE: 0. 15-0. 20 wg-m ), which demonstrates that on-road BC concentrations in Shanghai
are mainly affected by these factors and traffic sources to some extent. Among them, the most accurate LUR model was developed with
a 100 m buffer, followed by the LUR model with a 5 km buffer. This study is of great significance for the identification of spatial
distribution patterns for on-road BC concentration and exploring their influencing factors in Shanghai, which can provide a scientific
basis and theoretical support for simulating and predicting the response mechanisms of BC on human health and the natural
environment.

Key words:black carbon concentration; land use regression model; spatial variation; mobile monitoring; Shanghai
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Fig. 2 Spatial distribution of BC concentrations at three

transects in Shanghai
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Table 25=iCorrelations (r) between -'B(, congentrations dﬂd potentially predictive variables with different buffer distances

! i il R < AR
a #50 m 100.3;1:1-‘F 250 m 500 m 1 km 2 km 5 km 7 km
% WS (Road_Len) -0.54™  20.46™ -0.51™ -0.50" -0.45" -0.45™ -0.27" -0.32*
I DR B B ( DIST _Exp) 0. 00 0. 00 -0.00 -0.01 -0.02 -0.03 -0.05 -0.04
T B8 ( DIST_High) -0.54"  -0.54™ -0.53"™ -0.52" -0.50" -0.47" -0.35" -0.19"
[ 1 I 25 ( DIST_Nat ) 0.20* 0.20* 0.20* 0.20* 0.21°* 0.22* 0.18 0.17
BB I ( DIST_Prov) 0.62* 0.61 ™ 0.60 ™" 0.58* 0.54™ 0.45** 0.03 -0.14
2 LIS (DIST_Coun) -0.08 -0.08 -0.09 -0.09 -0.10 0. 00 0.17 0.13
S BFHE I B (DIST_Town) 0.28™  0.28™  0.28™ 0.29™  0.24™  0.29"  0.17 0.11
18 I %% 1% ( Road_Den ) -0.52"  -0.52*" -0.53" -0.52™ -0.53" -0.54™ -0.49" -0.36™
N3 % i ( Bus_Den) —0.67" -0.67" -0.67" -0.68" -0.69" -0.70" -0.59" -0.35"
SRR B (DIST _Toll)  -0.24*  -0.23* -0.23* -0.23* -0.22* -0.23* -0.33" -0.19"
TR HRHE 1T B ( DIST_Exit) 0.05 0.05 0.04 0.03 0.01 -0.02 -0.05 -0.02
T ANiF KT 78 5 4 (1SA_Cov) -0.62" -0.60" -0.52* -0.46™ -0.12 -0.31" 0.04 -0.20"
FE B 7 35 (Veg_Cov) 0. 00 0.65 " 0.59 " 0.53™ 0.50* 0.51™ 0.43™ 0.31™
AHXHEE (RH) 0.50 ** 0.50 ** 0.51* 0.50* 0.51* 0.49 * 0.36* 0.29 *
¥ K (Wind_S) 0.77 " 0.77 0.77 " 0.77* 0.76 0.73 ™ 0.61™ 0.44*
KA BEF (Dilu_Rate) 0.07 0.07 0.07 0.07 0.07 0.09 0.12 0.13
GO A (POP) -0.57" -0.57" -0.56" -0.57" -0.55" -0.54" -0.34" -0.32"
A7 BB (GDP) 0.25* 0.25* 0.25* 0.24 0.22* 0.24 " 0.49 0.42*
o i (DEM) -0.30"  -0.36™ -0.40" -0.41" -0.46™ -0.48" -0.35" -0.24"
Tl 5 SRAPIEE (DIST Pollu)  -0.24* -0.24*  -0.24™ -0.24™ -0.25" -0.26"™ -0.19" -0.10

1) = F/R P<0.05, = = 5K P<0.01
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Dilu_Rate ZI7E T 47 22 o E 85 34 5 BC W BEASAH
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JE (BB 200 2 m) [ BC ¥ BE RS2 /)N.

2.3 [T BC #J¥ LUR BRI AYHY 5 5051

Wi PR 2R 7 ek 22 ) B AR OG R 80, K 5 BC MR BEAN A 5
DY SIS INI PN G e LR PSS e T
E’J%%jﬂ] SR R A I AL BEEA T AL [E 3 AT
153 8 FhZE phEE B T () LUR LAY (3R 3). Horr, ol
B%\s&jv LUR [R]AAAY [ 2840 1Y) R 8 TT/EHG@E

AR IET AR MIEE T BCIWRE SHEsy  RECTDMRBZ A A28 50 A8 5 ( BCHREE ) 1Y i
R3 AFEEHESTBCIREN LUR #HRER
Table 3 LUR model results for BC concentrations with different buffer distances
RPBER E AE GIEES QU Tt AT ISES VIF BURITAG S8 HOV ik 2
g el 2.86
K (Wind_S) 0.74 0.52 1.91 R? =0.71 R —0.60
50 m A4 iEBEE (DIST_Prov) 0.52 0.17 1.63 JHHLJE R R? =0.70 RMSE :0‘17' pgom=?
1S AP IE B (DIST_Pollu) ~ —0.87 ~0.25 1.04 RMSE =0. 16 pg-m 3 SRET L RE
AN K T 78 35 7 (ISA_Cov) -1.26 -0.24 2.05
B RO 1.80
K (Wind_S) 0.43 0.30 3.15
15 e Al B B ( DIST_Pollu) -1.40 -0.40 1.74 R2 =0.76
100 m AP 55 (Veg_Cov) 1.55 0.41 2.16 WS R® =0.75 =063
TR U Bl HE B ( DIST_Toll)  —0.98 -0.19 2.03 RMSE =0. 5 pg-m 3 RMSL i 20:* -]
BRI (Road _Len) -0.95 -0.18 152 ' =/ {
7B JAH (GDP) 0.19 016 1.38 — 7
HHOI 2.01 F o [ | 7 t
A (Wind_S) 0.80 o 056 Lss 0 R=D. 71 éz —‘Sfea Yy
250 m 4B E (DIST_Prov) 0.53 ‘018 1.52 i Mr—aﬁ R 20.70 I ,f':m &
15 4ll 8 (DIST_Pollu) ~ -0.97 | %0.2824 .08 | “,RMS'E 0.6 pgém 7 il
= ﬁ%‘ﬂﬁ)f( Road_Len) .p/) /3 Lu'f) )y I
T m?ﬁlﬂr ‘? “2‘3'5._,"..: f' --' ; v o — P

YL R {wind $) “0.61 ,af Yo 2.39 7 ’ . .

J 15 Y448l BELES ( DIST_Pollu ) -1.837 J_o". 38 e g g oom Y
500 m & B BE (Road_Len) J1.88 | F0.18 1.59 JHEE S 1 R? =0.70 RMSE =0‘19' Mg_‘m_3
- é ﬁﬁEf&i(‘DIST Proy) 10.57.0 50194 1.54 " RMSE=0.16 ug-m° ) '

¥ R EM) -224 A 05 1.44
U0 B TR EEEE #S (DIST_Toll) - 0.86 =0.17 1.96
ot 2.48
K (Wind_S) 0.58 0.40 2.70 B —0.70
- /\mﬁ;\\II/EE;E;(DlSI _Pollu) -1.31 -0.37 1.62 B R 0.6 132 ~0.61 )
ONZE U (Bus_Den) -0.29 -0.26 2.80 RMSE =0. 16 ug+m > RMSE =0. 19 pg-m
TR S B HE B ( DIST_Toll)  -0.93 -0.18 1.92
L (DEM) -2.56 -0.16 1.95
B RO 2.45
A (Wind_S) 0.51 0.34 2.54 R? =0.69 & o067
2 km {54V HEES ( DIST_Pollu) -1.44 -0.42 1.55 PR R =0. 68 RMSE 20‘17' pgem
IAZEHEEE BE (Bus_Den) -0.49 ~0.43 2.12 RMSE =0. 17 pg-m 3 S Re
TR A U el E B ( DIST_Toll) - 1.09 -0.21 1.84
W RO 1.51
Kk (Wind_S) -0.40 -0.22 3.94
15 Y44l BE 85 ( DIST_Pollu) -1.67 -0.49 1.66 R =0.75 .
Skm  AEPSRME(GDP) 1.05 0.48 1.56 S R =0. 74 =05
FEXHEE (RH) 1.45 0.56 2.09 RMSE =0, 15 pgem > MSE=0.20 pgom ™
T U i B ( DIST _Toll)  -2.37 -0.42 2.63
P 55 % (Veg_Cov) 1.80 0.46 1.69
B RO 1.20
HE 72 i ( GDP) 1.53 0.60 1.07 R? =0.63 R2=0.58
7 km ; WEJF 1 R? =0. 62 B
AHXTE B (RH) 2.19 0.74 1.36 RMSE =0, 18 pgem > RMSE =0. 19 pg-m 3
75 4P 25 ( DIST_High) -2.01 -0.45 1.29
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