.&;Drﬁ %iﬁl*&%%‘—;ﬁ E 165 F 202498

Eco-Environmental Chinese Journal of Vol. 16, No.9 Sep. 2022
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

9 XERE: FEEMHEA
SE#E DOI  10.12030/.cjee.202205040  FHEIZM2KS X820  SCHRARIIG A

Was, BT, MRS, 5 5T 2 FhoRAE T B AL 0T B 2R e A4 4 e I S R A SR 7 43 A AR AR (D). PR TR 23R, 2022, 16(9): 3050-
3057. [YANG Yi, JI Yaqin, GAO Yuzong, et al. Monitoring and distribution characteristics of dust load on roads in Beijing during summer
based on two sampling methods[J]. Chinese Journal of Environmental Engineering, 2022, 16(9): 3050-3057.]

BT 2 P RAET5 15 B AU i Z0E w2 B
B BR A 4 4 4 A AL

M ERFYE HERL RE R, AR, ARTF, E
LR IF R R 22 5 TR Be, KU 3003505 2. b 50 i 3k i 45 BRAF 55 B, AL 5E 100086

W E NRRARREE AR AR, R R DL S8 i R AR IR AR 2018 AE H B kf
mn B, X 3 AT BIX A 11 5 B Ao R S EAT B M, 3 SAAS W] 2 R T AN [R) T AR AR
far, XA B 7 A AR AL A AT A0 BT . B IR AR TR ORI AL SO R AR AL T E A
BRI FR D 67 107 AR E/IMIFUFE R YR 7 38 (0.46 g'm™2, 0.99 g-m ™) >37#% (0.31 g'm™2, 0.88 g'm2)>F 14 (0.24 g'm ™2,
0.78 grm?); 2 P RAE Ty i I A5 R AR 0 faf 22 S 9 A 09 45 SR LA W 35 1k (P=0.00<0.05) HAFFELPEXR & Lo 2 &
T AR ST (0.34 gm D) B T REET (024 gm?), NFARIE (1.06 gm?), BEAFFT (0.96 grm ) FIPH %
7 (0.70 gm™); B THEJ5 SRAE RN DL 5 18 ¥ 25 SR A 1 SR R 1 AN [ 38R DX T J856 R 2R 4 Af 7K HE P S R 241X (0.39 grm ™2,
1.83 g'm >8] fH X (0.38 g'm 2, 1.00 gm A)>ZIKIX (0.26 gm >, 0.92 grm?), FIFHX . ZRI5 X F K 24 X AR 20 4 oy 22
SR I 45 R R B R (P>0.05); T RE O SR AR I I AL BN 4518 43 5 0L Bl A5 D AR R A 9 e 43 ) o
0.04~1.30 g'm™ A1 0.02~1.08 grm™?; 18 4B A I & TS, (H = F 22 R ik s g5 LA B Wk (P=0.51>
0.05). ASHIFFE A Ty 26 3 T 6 4 A2 R AR 5 vk i G T T B AR HEROR SR S RS AR S
KHEIR HE A B BRI DIEind R AL B

M T3 E AL T X S5 s MR A, B, RAUBORLYTS Jen e 1 ak o2 SRy iz 56, 8
P& A RAUBORL Y B BRI, Hsg g H g5 ™ BT SRR R, I B 2R X A A
KLY TTRR R 5 1k 20%, JFEm A B RE LR LR AR BRI PR, T A s
HERCALHE 5 b 0 B 47 R G B, AR T AR DG TS Je B A, A R0 BUBORL Y i Y 4R
it SR AR,

VeS8 B4 AR ARG Brh g E S, R TR PR A B R B EFRY, (BiiR T2k
TG YRR LS ) (HI/T 393-2007)P 45 it , 38 #% AR 07 far 2 48 S A7 AR A T B8 [ R 983 3 75 pm 7 (19
H AR iR, BRI B RS IR RS, HOONE S I e i HEE . H AT,
E B F R AR AR A L R WAk PR ARG T RIS B A v o R T R AR VA AL A
T8 AT W 2R VA A DL S8 v B T W AR 1 (B AR TS R AR VA AN FR“RE DT SR AR IL ™, LS i R 7 R
RIEIRRR LA SR G R FE ) o BRI RFEIEFERT . FEJOF HAZ iR, (HIRHFES 1T, B2
s BHE: 2022-05-09; FAHHEA: 2022-06-27
EEWB: RAEGYNHE SR A CH H (DQGG0201)

E—1EH: it (1998 —), &, B +HF54, 820031040@qq.com; BRBIEMEE: W W /% (1971—), &, M+, R,
jiyagin@nankai.edu.cn


mailto:820031040@qq.com
mailto:jiyaqin@nankai.edu.cn

59 Wt e BT 2MSRAEDT I L iy B 2 47 2 4 M ) R B AR B A A 3051

b B N T 4 A HE O BRRN R TR AR BT R ST o W AR SR FRE 5 R AR VA SR A T A T T P
N7l RN B B S I M= =Y N [ B~ B 7%/ 2 E S 3 = B 2R MG R i1 s o G = 2 | e | 7 N T g
T FE ) PM, 5. PM, o HEBCR 7 FIHE R BE 5 kAR A SR A 7 R AL, 193] T R AN [m] 38 P& 2 A
DL RASTR ZE T8 W R fgs , JF o0 TR A ey 9 A8 AR R . DL iR i E R AR IR FE R . ek
B AR, HETZ M TS RA G B2, dentni . KREEd . o BT & 2 Aol HoR
PABEie i RAEEPEAG I T B BE AR AR P (R N Ah 2238 R 248 th et 118 B4 A HEICRRIE B i 912528
AT T 18 B4 28 HE O B v 1 B 2 S 80 A R IR AR R D

AW C AR AR L, 0 S A HE RO b B A X — B SR, RS
M, HAERED, EEEAME F25, R RSSO E 4R, REJL T
AR . BHEHDC . RMSIXEY E T8 . T IE A S 3 R B AR 11 KA AL, X R R
R TR FR A, TSRS [R) 208 DL SOAS [ E E SE A A R A AT, AT R A T A 2 () 3 A R AE
2RCRAE TR AR AT 25 5, B E I8 B D R A T A A b T B A HE O B A
EREE LY KL i S
1 HERESHELESE
1.1 SRAFRT B 5 R s

SKAERTE] A 2018 4F 7 H 20—22 H .

KA b R AL BT T AR IR X (B ER I REAZ O X)) WIBH X (BT D R R X)) . RS X (ki & R R
KX)o REBEMESRETE. RTIHE. X%, GMiE KRR 3~4 FEK, ks T 1148
B, Rl B . TR ITN R . AR R RIEARM . ACENTANRAE . LR . K
BHE AT . AR . XU B . RV . KRR . SRS IE BEAE D LR 1, SR SO S
B 1o TEAR R AE S, B A% I 76 T8 % S5 A 0 ) WL 3 42 30 18 42 8 R PR 4238 (IR 318 4238 ) 49 il i
3ARAE A, RAE S AREE — KT 800 my RAE ;A B S RTS8 420l . % U AF N B SR AL

F1 ERHREABERER

Table 1 Sampling information for typical roads in Beijing

TR A PR TR Frlm X & BN E TH I JrJe X £
Je Ik ETE JentisIA X X5 WTiE LRI
SRR EtiE LR AIRIX NS UE LA X
AGEITAMRA Ec il Jeatii AR IRIX Je AR SR JEnZRIRIX
PN Epiz| e R KPR E AL S JERCHTE X
Ve dRINPN ) WTiE Jeatii AR IRIX Pl S JERTHIMIX
E[AUE S /] R IX

1.2 REFERHRALIE

SLEANAR: 800 W ELZS A ER L HU . 1 m® RAERME . DASTiBE A (HAW 0.1 m® SRARHE, FE 58
i W AR (2000 W) ELEER A CRFESS), A2z —HF RV ZHAMER . HHLE. 10 HA
200 H Z8 i br 0 45

FERRAEMS (A AR, R FH L2 W 2 B8 A R A S5 R S8 T i) W 2 2 38, SRFERICR L
2min'm”?, R MBI 2m’; WALHE, AR ERESE S EHARERE T, 0555 IR
e

PLIEie i R M RV R AR R, R RS

fZi

BB, FRETT SRR I AN N A B O F 3R A

«



3052 ® o T B o W 16 %

o SRBEAL 0253

10 15 20
km :
(a) RebE i fir (b) RHH

E1 tRBTRESMUTIEEMRERZRA
Fig. 1 Map of sampling sites in Beijing and sampling photos
RAEHAR— B 0.6 m*s W ZREE S, EEUT RAEAE, e %5 I A& .

B R A B SR RE i 35 B LU AP BRI T AR B 1) RBRAR I o RSk AR AE, HCE T T ERER N F
B4 3.d; 2) K 850 um, 75 pm ZE AR AEG A R SIIRIEHLN, B ELA 850 um i 3) JREGH
SHIIRIEHL 20 min J5, WCHARHED, AREE 2 bR ARG LA S B IR R
1.3 HIELE

R B 5 AR WA (D).

m—mgso —Mss

Q0= (1
S

K Q WBURGfT, gm?; m WEBH LM, g m N 850 um % § by o i 06 1 4 19 5
B, gim,s N 75 um EEFRERG R YRR E, g5 SRR, m?,
2 FER518
20 ARNERABIEFERIARTHEMEZR

TR 7 R AR I RN LA 58 18 1 42 R FE 1 I O [A] 38 % 2 R 40 AR 2 B iy o A SR A 2 BTl
20 LA, TR SRR A A 5t T B 2 A [R] 8 1% 2 7 R 2 10 fof 19 S Y908 2 ) ok £ T
((0.2440.16) g'm™?), WK T3 ((0.46+0.35) g'm?), P& ((0.31+0.21) g'm2); £ T LA v0i8 ¥ 42 R AR B 19 b

ST 7R (7 8 2K TR L 7 ST 50 18 440 N

J9 T ((0.78£0.40) gm™2), K T8 ((0.99+ Ik REES

0.80) grm™), 3 ((0.88+0.68) grm™). 2 FliRAE T | e

5 0 A BT 2 AR [ 2 A AL A 1 T 2 | P

¥ £ M B /NI 20 0T B > S8 > T = .

L R RO K L W 4 g l

ORBLI R, JELLFRES . i 2 RO I é é

5 ) R 4 5t 2 S 3 R 6 ok =, - -
FTiH WTHE X

fif o Hob, T IE 5 S B BRI, B G

; ; " . B2 tRHESTREBRXBRLAGEE
BH I, REFIH, HARRED, 4% | puiaimimiiae
N . . N ] Fig. 2 Dust load boxplot of different road types during
g, EEEAYEA; METEKIHRE, summer in Beijing



59 Wt e BT 2MSRAEDT I L iy B 2 47 2 4 M ) R B AR B A A 3053

PR, HERBERK, FHB s soBRA i a0

AW G R SPSS 22.0 B A4 43 B 2 A AS [) SR A 7 A5 21 1 18 22 T8 R 17 22 S b R L TR
2N EREAR B AESEOE T, K IR 45 ol P=0.00 (P<0.05), 258 2 R RRE J5 vk ] B2 17 4 22 5 19 K6
WS R EA B, T 2MRAEF RN T EEAR BRI A A mEREK, BT
W R AL A R B AR AR TIR K, BIIRZR AR S PR, P DL e i 4 R AR 2 i R
20 A7 A o TR T SRR

iz SPSS 22.0 #AFXT 2 B R AE J5 A5 B i) B B fof 3 /64T Spearman AH G/ #T, 153 P=0.00
(P<0.05). 3 Ut AL 7 R AR AN LA i i i RAEIE A BRI AR A A R ME G R o X 2 FlCRFE T IA Y
R B fr HEAT R MBS, BLA S5 R an &l 3 08 -

o HE 3T DU 2 FOREE 7 ik B G Ef 04500 -

Ve DLSEIE v 4 Rk AR L e I 2 feoes .

7 HE B B2 AR RO R E R R £ 04 .

BERK T 54T, 0 2 H W B ) T 30 i 4 2R 5 . .

i SRR ORS00 Rl 76 S R e

A B AR R T DL L R R g oof 7 - b

PRI, TS R RRE I R ST 0 i > 3 4
T HE T RAE R L 50T B B Bk LS R B B 7 g - )

PO B S AR DY kS 0 B3 2 MRESERLAFLR

%ﬁﬁigﬂ%‘ﬂﬂ] R E%ﬁigé[%] R j[ﬁf?’:ﬁim] sk Fig. 3 Comparison of road dust load between

GO LR, AR 2 R, ATRUE L, b two sampling methods

ST AN (726 50 3 LA B 7 (R 8 R e ®2 ARHSAMBATERRE AT

WTARFET. BeRFm. HEen, 455 Table 2 Comparison of road dust loading between

Beijing and other cities

B S 2 VA B ARG b BT A AR B 4 1 e AR

Wil ETiem?) K Fi(em?) Llem?) KK

Lo XAlRESERAET L . RS ERE .

PN E SR, sk o 098 1.30 090 B3
VT B AR S R, SR LA e A T 097 133 059 B
TS, BRI B C LA R T e 021 022 028 7
FORBIK A B AR R i R gy 034 0.70 Los 138
HEON, TR R R, s 2 e
Vol SR, R G R Rk AR 024 046 031 R

WAt st EE AR E S (Biiaii 3 L S RS

Y= Y S, R X /\'I\ \?;- E R =
BTG REAI) (HI/T 393_2007)[2]] b B Table].;a— StanidtarJd r:ferefcej—value of
RS R AR R E PR ES HE (£ 3), WTUFE road dust load limit gm?

b T A R A A A 2 Ak AR KO S R i B th %

B2 G705 A A FTE <1.0 1.0~2.0 2.0~4.0 >4.0

22 BFEREATEE ST A <10 1.0-20 2.0-4.5 4.5
FET 2 PR AL s I H X . AR T 40 4.0-80 Q0-120  >12.0

X K24 IXME 45 AR gy i TS A R n A 4
Fios o 4T LLER 1, JE TR D7 SRR B A6 5 i B ZR AN [ 47 B DXt 25 3 % AR A A7 £ 19 °F- 34 53
WA R B ((0.26+0.23) g'm 2), #FH X ((0.38+£0.35) g'm %), K24IX ((0.39+0.23) g'm2); T LIIEiE



3054 ok L B ¥ W Fl6 &

Ve A SR RE v W A T B ZE AN [R) A7 I DX A 2 1 4r TR e

B G0 07 32853 590 0 2R BIXC ((0.920.85) A
gm?), ] X ((1.00£0.70) gm?), K % X 3T : o S
((1.83£2.03) g'm ). 2 FlRAEJ5 i 1 1L 5t 1 B 7 8 .

R[4 B X 20 3 B AR 770 7K S e B/ 2

FEH ) ROK > W1 X > AR R . AR X T 5

FERINRER LK, SERERATEOR , 7 A % =l ) )

e FLDUINE Ao, KT AR R s i, o é %

S 3 AR i A T AR A A e e 1 ) ol =

B 2% X 4 SR T4k 30 R 4 R IX Ak P~ P SO
RIEHIX, 8 I KWK PR AN B X 4 EHEERRITRX SRR A
AT O e B AR AR AR 5 K% DX Y T I AR A Fig. 4 Road dust load in different districts of
TR, BT RSN ERE TR, Beijing during summer

WIRELTEHF AKX, PR Tolkbel . PO Tl fel 45, Bk, T, T 8h%4E, i Tad R ™ AN
W) B R T T G d i U A s AR Y S 7 AR B e B T AR A B e o R T 2 AORAE D i e T B A
[ 3k DX R A4 7 ey 25 Sk, LR DR 32 2 SR AR D vk BT 4 FH A I 2 2 1) 2R 25 e ()52 i)

R T RS AEAS R AT L X AR A £ o 25 5 2 5 BT G it22 78 X, 38 FH SPSS 22. 0 #4435 % 2 FloR A
DT P X AR K% X T B B AR e R AT 2 DS REARSE SRR 5, R Ak 4
Re HIERATLIAEN, SIHX . AKX ZEHHXAIES R RN PEY KT 0.05, BEBLSERAEA
EME

F4 PEMTBXRBLOETIESHIQK PELS

Table 4 P-value results of non-parametric test of dust load in different administrative regions

. AIRIX WX RNIX
e FETT ReFEIE PATEIR IR R REJT R PATEIR TR R RET R PATEIR IR R
HIRIX. — — 0.227 0.644 0.133 0.203
I BH X 0.227 0.644 — — 0.434 0.522
RIX 0.133 0.203 0.434 0.522 — —
23 BEESREERLATSMIFE 101 e LS

ST R R AL R B 448 : R

I8 5 BBl G PR 2 A9 30 R AR B AR G R
Kl s s Al LA, HLsh 4918 4208 5 HLsh 4
P ZE 38 B A BT 43 i D 0.04 ~ 1.30 gm
0.02~ 1.08 gm™, X T [F— k&M, BAEED
14 01 B K P 5 D A 1 L A ;
XFETE, 8 A A A G I R TR AR

10 B0 2.0 155 XEUK T, 90 T TRV
R SR EA T . X —I R A m) £ E%g E g%;
R RS AT, RS ERBAR R, 5 5 ‘ =
BB SRR 5390, 1 AT B S i) it i

2, ety B 0 RR B 1 M DR R K O 2 A Fig. 5 Comparison of dust i;ad;;tweentlow and fast vehicle
HAEREGHEAE LGB, w2 R fr; [ lanes in different type of roads in Beijing during summer

¢ SHE

BUR /(g - m™)
(=1
W

k-



59 Wit . BT 2MRAE DT 1 B E T 2B 4 2 0 M D SRR AR S T S AT 3055

B, PR E R, SR EE MR R B, nT W, B G 3R A A R R
HERRNLEEE M,

RAEIE R AE B A T g 2 A M&MT@%%%”H H %N [R) 22 30 AR 67 A 1Y) 25 S 1
WA BA G2 X, 38 SPSS 22. 0 B X HE A7 2 MM CREAR AR S B 56 . 45 R KW, P=
0.51=>0.05, #CAS A4 18 FRA B far 9 22 S A0 4G e 205 \Aﬁﬁ%ﬁo
3 4%Hig

1) FE T4 J7 SR A 15 R LA 58 v 2 R A 2 R A 9 b ot i B 2 AN ) A (i 28 AR 2 7 i DA K 1) /N I
JP R T IE > > E T 2 R0y 25 b 5t T AS [R] 38 i 28 AU i B AR B A R AT A DG RE AR HE S B0
B, AR 2 FORAE Ty vk )RR AR ey 25 SR e 2 R AT R L D A R AR TR () RITRE T R A
7% () B 2 A y=0.45x-0.09, R’ {H K 0.68.

2) FFRE T SR AR A LA SIS v 4 R TR R AR A AL 5T T B Z A (] Ik DX 2 3 R A 67 Ao K F-
?%ﬁ%m>ﬁmm>%ﬁﬁ FHPAIX . AR X R K24 X 25 S (A 6 25 SR R LA B 35 1k

BT RO RAEE AL BN 448 4218 5 0L 3l 45 P 42l B AR 1A 43 0 R 0.04~1.30 grm ™ Al 0.02~
umyﬂO%RWE* FIE R AN o B AR KT W TR A8, 2 BRI B A S R0 30 45 SR R W
HERMKma R AR A B

2 % X M

[1] CHEN R, HU B, LIU Y, et al. Beyond PM,: The role of ultrafine [8] BASAGANA X, ESNAOLA M, RIVAS 1, et al. Neurodevelopmental

particles on adverse health effects of air pollution[J]. Biochimica Et deceleration by urban fine particles from different emission sources: A
Biophysica Acta-General Subjects, 2016, 1860(12): 2844-2855. longitudinal observational study[J]. Environmental Health Perspectives,
[2]  SRIDHARAN S, KUMAR M, SINGH L, et al. Microplastics as an 2016, 124(10): 1630-1636.

emerging source of particulate air pollution: A critical review[J]. Journal [9] TIANSL,PANY P, WANG Y S. Size-resolved source apportionment
of Hazardous Materials, 2021, 418: 126245. of particulate matter in urban Beijing during haze and non-haze
[3] GIODA A, BERINGUIK, JUSTO E P S, et al. A review on atmospheric episodes[J]. Atmospheric Chemistry and Physics, 2016, 16(1): 1-19.

analysis focusing on public health, environmental legislation and [10] CHEN F, ZHANG X H, YU H X, et al. Characteristics, causes and

chemicalcharacterization[J/OL].(2021-06-22)[2022-05-01]. https://www. potential source regions of PM, pollution in winter in Shijiazhuang,
tandfonline.com/doi/full/10.1080/10408347.2021.1919985?scroll=top& China[J]. Journal of Ecology and Rural Environment, 2017, 33(11):
needAccess=true, 2021. 975-982.

[4]  TSIOURI V, KAKOSIMOS K E, KUMAR P. Concentrations, sources [11] LUHY, LIN S L, MWANGI J K, et al. Characteristics and source

and exposure risks associated with particulate matter in the Middle East apportionment of atmospheric PM,; at a coastal city in Southern
Area: A review[J]. Air Quality Atmosphere and Health, 2015, 8(1): 67- Taiwan[J]. Aerosol and Air Quality Research, 2016, 16(4): 1022-1034.
80. [12] HAN L, SUN Z B, HE J, et al. Seasonal variation in health impacts

[5] JIAJ, BIC, GUO X, et al. Characteristics, identification, and potential associated with visibility in Beijing, China[J]. Science of the Total
risk of polycyclic aromatic hydrocarbons in road dusts and agricultural Environment, 2020, 730: 139149.

soils from industrial sites in Shanghai, China[J]. Environmental Science [13] JOO Y S,KIM J, LEE J, et al. Understanding the link between exposure

and Pollution Research, 2017, 24(1): 605-615. to fine particulate matter and internalizing problem behaviors among
[6] SOWLAT M H, HASHEMINASSAB S, SIOUTAS C. Source children in South Korea: Indirect effects through maternal depression
apportionment of ambient particle number concentrations in central Los and child abuse[J]. Health & Place, 2021, 68: 102531.

Angeles using positive matrix factorization (PMF)[J]. Atmospheric [14] SHIVANI, GADI R. Oxidative potential of ambient fine particulate

Chemistry and Physics, 2016, 16(8): 4849-4866. matter for ranking of emission sources: An insight for emissions
[7] ZHOU L, LIU G J, SHEN M C, et al. Characteristics of indoor dust in reductions[J]. Air Quality Atmosphere and Health, 2021, 14(8): 1149-
an industrial city: Comparison with outdoor dust and atmospheric 1153.

particulates[J]. Chemosphere, 2021, 272: 129952. [15] GRIVAS G, CHERISTANIDIS S, CHALOULAKOU A, et al.


http://dx.doi.org/10.1016/j.bbagen.2016.03.019
http://dx.doi.org/10.1016/j.bbagen.2016.03.019
http://dx.doi.org/10.1016/j.jhazmat.2021.126245
http://dx.doi.org/10.1016/j.jhazmat.2021.126245
http://dx.doi.org/10.1007/s11869-014-0277-4
http://dx.doi.org/10.1007/s11356-016-7818-3
http://dx.doi.org/10.1007/s11356-016-7818-3
http://dx.doi.org/10.5194/acp-16-4849-2016
http://dx.doi.org/10.5194/acp-16-4849-2016
http://dx.doi.org/10.1016/j.chemosphere.2021.129952
http://dx.doi.org/10.1289/EHP209
http://dx.doi.org/10.5194/acp-16-1-2016
http://dx.doi.org/10.4209/aaqr.2016.01.0008
http://dx.doi.org/10.1016/j.scitotenv.2020.139149
http://dx.doi.org/10.1016/j.scitotenv.2020.139149
http://dx.doi.org/10.1007/s11869-021-01005-x
http://dx.doi.org/10.1016/j.bbagen.2016.03.019
http://dx.doi.org/10.1016/j.bbagen.2016.03.019
http://dx.doi.org/10.1016/j.jhazmat.2021.126245
http://dx.doi.org/10.1016/j.jhazmat.2021.126245
http://dx.doi.org/10.1007/s11869-014-0277-4
http://dx.doi.org/10.1007/s11356-016-7818-3
http://dx.doi.org/10.1007/s11356-016-7818-3
http://dx.doi.org/10.5194/acp-16-4849-2016
http://dx.doi.org/10.5194/acp-16-4849-2016
http://dx.doi.org/10.1016/j.chemosphere.2021.129952
http://dx.doi.org/10.1289/EHP209
http://dx.doi.org/10.5194/acp-16-1-2016
http://dx.doi.org/10.4209/aaqr.2016.01.0008
http://dx.doi.org/10.1016/j.scitotenv.2020.139149
http://dx.doi.org/10.1016/j.scitotenv.2020.139149
http://dx.doi.org/10.1007/s11869-021-01005-x

3056 o T OB MR %516 %
Elemental composition and source apportionment of fine and coarse B[], P EEFREERNE, 2021, 41(10): 4556-4564.
particles at traffic and urban background locations in Athens, Greece[J]. [29] dvmezeii &k RAFSTBE. 20194F 0 50323 & e 4E 4R [EB/OL]. (2019-06-
Aerosol and Air Quality Research, 2018, 18(7): 1642-1659. 01)[2022-05-01]. 20220603_101305vMO9. pdf, 2019.

[16] PADOAN E, AIMONE-MARSAN F, QUEROL X, et al. An empirical [30] 11X ARREFERESHESEZNS. LR T T AR A 6
model to predict road dust emissions based on pavement and traffic [EB/OL]. (2020-06-01)[2022-05-01]. 3e9c56d52a2c49afabf104d767
characteristics[J]. Environmental Pollution, 2018, 237: 713-720. 069dfe. pdf (bjmtg. gov. cn), 2020.

[17] HUA H, JIANG S Y, SHE H A, et al. High spatial-temporal resolution [31]  XUHE. 50T 1 B m 4 2 Ko i R kil f i e A R 95 [D]. 1 5
emission inventory of multi-type air pollutants for Wuxi city[J]. Journal B LR A2, 2016.
of Cleaner Production, 2019, 229: 278-288. [32) ey, I, 2509, 5. AL SRR B S0 0 L LRI EL). 56

[18] LIT K, DONG W, DAI Q L, et al. Application and validation of the BRI, 2007, 28(10): 2396-2399.
fugitive dust source emission inventory compilation method in Xiong'an [33] W58, v g T I 0 R LA 6 1 O e S ), B4 T T,
New Area, China[J]. Science of the Total Environment, 2021, 798: 2011, 19(4): 24-27.

149114.
[34]  rhfe ARG A 25 PR BT, v RS 2 JR 3R 5548 AR 4] (20194F)

[19] CUIM C, LU H Y, ETYEMEZIAN V, et al. Quantifying the emission

[EB/OL]. (2019-09-04) [2022-05-01]. P020190905586230826402. pdf
potentials of fugitive dust sources in Nanjing, East China[J].
(mee. gov. cn), 2019.
Atmospheric Environment, 2019, 207: 129-135. N ;
[35] w4, P HERR, 298, 4. A T HeH Ik O IE 0 R N8 B s 4 HE
[20] LUNDBERG J, GUSTAFSSON M, JANHALL S, et al. Temporal o
HCRFIE]. FREES UL S5 BIR, 2019, 41(2): 206-210.
variation of road dust load and its size distribution: A comparative study
[36]  F4f, #E5E. B AR FF T IR S R0 [ T 0B S PR ). Bk
of a porous and a dense pavement[J]. Water Air and Soil Pollution,
BIHTSR, 2016, 13(18): 49-51.
2020, 231(12): 561.
(207 SRR . DR S A R T 3932007, g o A TR TR AR B 0], K7
JIF K2, 2016.
SRR T, 2007. LRSS
(221 WEME, TIBM G0, 26 HE T U S 0 e B B e [38] W anE, RSO, EIRA, . ST R GURTAYPE LTl e p 47 b
5 = UL TN A
HCRFAEBRSELI]. FRBES e 5 BiA, 2020, 42(8): 975-979. HERFEL. SREERYF27-4, 2021, 41(4): 1259-1266.

[23] b, MO0 FE, 2R, 5. RO IO i s o0 DT SORIE, MU, 5. Al P, R o S 5y
(], thEERBEIEI, 2018, 34(1): 54-59. AFEAELT]. FRERLAERFSE, 2016, 29(1): 20-28.

[24]  BAERE. “RLA IS AL bR 32 TH T 1 B v kO At [40] WANG J H, DENG Y, SONG C, et al. Measuring time accessibility and
HORTSZI o B0, IR SR, 2021, 22(2): 64-66. its spatial characteristics in the urban areas of Beijing[J]. Journal of

[25] 156, W IE, 7 R 52, 25 N T3 R 35 2 B 4L A B HF 2 o JE 447 Geographical Sciences, 2016, 26(12): 1754-1768.

UL BRI, 2022, 55(1): 107-112, (41D 9941, 2208, B, 5. LIRS (P 205 B

(261 XURTF, BESPH, S675456, 5. ST 4B Wl i 5T & X B R3] FEERLE, 2019, 40(4): 1645-1655.

P LIRS IE D], FRERI24R, 2021, 41(11): 4423-4429. [42]  BXEE, WY, 5K75, 45 TR AR KRBT B2 % 2 PM, P

[27]  HEseR, SESpH, w2, 45 JUTT S 2 G I AR HERCR AE S s IRIEVEES A RO TR AT D). BREER2E, 2018, 39(5): 1994-1999.
FUEFHRZ A D]. RBETS Y H BIA, 2021, 43(8): 1016-1021. [43] i AR 5 R & 0. 17 38 0 0 4 Ot b S5 34

(28] HEHGAR, BESEHE, SE A1, 45, JU TR K B BV AR BRAR RS K Fif: CII/T 126-2008[S]. Abxt: i EARHE S A, 2008.

(

WAL 5. # H;%#})


http://dx.doi.org/10.4209/aaqr.2017.12.0567
http://dx.doi.org/10.1016/j.envpol.2017.10.115
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.scitotenv.2021.149114
http://dx.doi.org/10.1016/j.atmosenv.2019.03.016
http://dx.doi.org/10.1007/s11270-020-04923-1
http://dx.doi.org/10.15985/j.cnki.1001-3865.2020.08.008
http://dx.doi.org/10.19316/j.issn.1002-6002.2018.01.07
http://dx.doi.org/10.3969/j.issn.1000-6923.2021.10.010
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3969/j.issn.1005-8206.2011.04.009
http://dx.doi.org/10.15985/j.cnki.1001-3865.2019.02.016
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.13227/j.hjkx.201808224
http://dx.doi.org/10.4209/aaqr.2017.12.0567
http://dx.doi.org/10.1016/j.envpol.2017.10.115
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.scitotenv.2021.149114
http://dx.doi.org/10.1016/j.atmosenv.2019.03.016
http://dx.doi.org/10.1007/s11270-020-04923-1
http://dx.doi.org/10.15985/j.cnki.1001-3865.2020.08.008
http://dx.doi.org/10.19316/j.issn.1002-6002.2018.01.07
http://dx.doi.org/10.3969/j.issn.1000-6923.2021.10.010
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3969/j.issn.1005-8206.2011.04.009
http://dx.doi.org/10.15985/j.cnki.1001-3865.2019.02.016
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.13227/j.hjkx.201808224
http://dx.doi.org/10.4209/aaqr.2017.12.0567
http://dx.doi.org/10.1016/j.envpol.2017.10.115
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.scitotenv.2021.149114
http://dx.doi.org/10.1016/j.atmosenv.2019.03.016
http://dx.doi.org/10.1007/s11270-020-04923-1
http://dx.doi.org/10.15985/j.cnki.1001-3865.2020.08.008
http://dx.doi.org/10.19316/j.issn.1002-6002.2018.01.07
http://dx.doi.org/10.4209/aaqr.2017.12.0567
http://dx.doi.org/10.1016/j.envpol.2017.10.115
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.jclepro.2019.05.011
http://dx.doi.org/10.1016/j.scitotenv.2021.149114
http://dx.doi.org/10.1016/j.atmosenv.2019.03.016
http://dx.doi.org/10.1007/s11270-020-04923-1
http://dx.doi.org/10.15985/j.cnki.1001-3865.2020.08.008
http://dx.doi.org/10.19316/j.issn.1002-6002.2018.01.07
http://dx.doi.org/10.3969/j.issn.1000-6923.2021.10.010
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3969/j.issn.1005-8206.2011.04.009
http://dx.doi.org/10.15985/j.cnki.1001-3865.2019.02.016
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.13227/j.hjkx.201808224
http://dx.doi.org/10.3969/j.issn.1000-6923.2021.10.010
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3321/j.issn:0250-3301.2007.10.041
http://dx.doi.org/10.3969/j.issn.1005-8206.2011.04.009
http://dx.doi.org/10.15985/j.cnki.1001-3865.2019.02.016
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.1007/s11442-016-1356-2
http://dx.doi.org/10.13227/j.hjkx.201808224

59 Wt e BT 2MSRAEDT I L iy B 2 47 2 4 M ) R B AR B A A 3057

Monitoring and distribution characteristics of dust load on roads in Beijing
during summer based on two sampling methods
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Abstract In order to explore the effect of different sampling methods on the results of road dust load(RDL),
the data of the samples in the summer of 2018 were collected by the quadrat method and quantitative net car
sampling method. On-site monitoring was carried out on 11 road dust samples in 3 administrative districts of
Beijing. The RDLs of different road types and lanes were calculated, and then their variations were analyzed.
The results showed that the descending order of RDLs in different road types of Beijing during summer was
main lines (0.46 g'm 2, 0.99 g-m %) > branch roads (0.31 g-m 2, 0.88 g-m *)> main road (0.24 g'm 2, 0.78 g'-m %)
based on the quadrat method and quantitative net car sampling method. A significant difference in RDLs
between two sampling methods occurred (P=0.00<0.05), and a linear relationship also appeared. The summer
RDLs in Beijing (0.34 g'm™) was slightly higher than that in Tianjin (0.24 g-m™), but lower than that in
Shijiazhuang (1.06 g-m?), Urumgi (0.96 g'm?) and Xi'an (0.70 g':m?); the collected RDL level in different
urban areas based on the quadrat method and quantitative net car sampling method was ranked as Daxing
District (0.39 g'm 2, 1.83 g'm %) > Chaoyang District (0.38 g-m 2, 1.00 g-m *) > Dongcheng District (0.26 g-m >,
0.92 g'm™), and insignificant difference in RDLs among Chaoyang District, Dongcheng District and Daxing
District occurred(P>0.05). Based on the quadrat method, the RDLs in slow lane and fast lane for motor vehicles
were 0.04~1.30 g'-m™> and 0.02~1.08 g-m 7, respectively. The overall RDL level in slow lanes was slightly
higher than that in the fast lanes, but their difference was not significant(P=0.51>0.05). The results of this study
provide a reference for the selection of road dust sampling methods, the construction of the Beijing road dust
emission inventory, and the formulation of control measures.

Keywords road dust; dust load; quadrat sampling method; quantitative net car sampling method; on-site

monitoring
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