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Time-Determination and Cbntributi_(_jh"'%nalysis of Transport, Retention, and
Offshore Backflow to Long-Term Sand-Dust Coupling
ZHANG Zhe'? QIAO Li-ping’*, ZHOU Min*, HUANG Dan-dan’, AN Jing-yu’, GUO Hui-qin'”", WANG
Hong-li*, HUANG Cheng’, DONG Zhao-xin*’, WANG Shu-xiao*"’

(1. School of Environmental and Chemical Engineering, Nanchang Hangkong University, Nanchang 330063, China; 2. State
Environmental Protection Key Laboratory of the Formation and Prevention of Urban Air Pollution Complex, Shanghai Academy of
Environmental Sciences, Shanghai 200233, China; 3. Key Laboratory of Jiangxi Province for Persistent Pollutants Control and
Resources Recycle, Nanchang 330063, China; 4. State Key Joint Laboratory of Environment Simulation and Pollution Control, School
of Environment, Tsinghua University, Beijing 100084, China; 5. State Environmental Protection Key Laboratory of Sources and Control

of Air Pollution Complex, Beijing 100084, China)

Abstract; Continuous on-line observation of particulate matter and PM, ; chemical composition was conducted from October 15" to
November 7" 2019 in East China. During the observation period, a wide range of dust-related processes took place. According to
supplementary urban air quality assessment affected by dust (hereafter referred to as supplementary provisions) , the observations were
divided into four stages including pre-dust event, dust I, dust I, and post-dust event. The dust I stage represented the processes
of transportation and retention, while the dust Il stage represented processes of backflow from the sea and scavenging. The start time of
the studied dust event was October 29" 08:00-09:00 based on the supplementary provisions, dust tracers, and air quality models;
however, disagreements existed between these data sources with respect to the finishing time. The supplementary provisions could not
effectively distinguish backflow dust from sea, and results from different dust tracers were variable. The WRF-CMAQ model simulated
dust variation trends well but overestimated short-term suspended dust and backflow dust. PM,,, PM,,, and trace element
concentrations were much higher during dust events than during non-dust periods, with highest daily concentrations of (234.8 =+

125.5), (76.8 £22.5), and (17.54 £10.5) wg-m™>, respectively, which occurred on October 29". During the dust event,

Wi B H#: 2020-06-11; 21T HEA: 2020-08-03

HETH. FREELHLITIHH (2018 YFC0213800) ; [ B i 2 K258 A4 B3 % 35 ( YC2018007)

YEE® A sk (1993 ~) 55 W-LAFSE A, EEOTF 7 ) A R 1627 2H 53 E-mail : signorcheung@ 163. com
# B 5E1E# , E-mail ; qiaolp@ saes. sh. cn; guohuiqin@ nchu. edu. cn



234 KT A Bk PR BT 1D AR TR 2 IR o 4 Wy K STk A 585

concentration of crustal elements were remarkably high in PM, . At the same time, secondary ions (SO, NO; ,

and NH, )

contributed less to PM, § mass concentrations. Four major crustal elements (Al, Si, Ca, and Fe) accounted for 23. 5% and 13. 7% of

the mass concentration of PM, s and secondary ions accounted for 24. 3% and 41. 9% during dust I and dust Il stages, respectively.

Based on PMF source apportionment, Ca abundance, PM, ;/PM,; in dust sources, and the reconstruction of crustal material, dust
particulates accounted for 43. 4% -50. 0% of PM, 5 and backflow dust accounted for 19.2% -24. 7% of PM,
Key words : dust process; back-flow dust; tracer components; beginning and ending time; WRF-CMAQ model; dust contribution
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2.1.2  FETURIRERWI AR ACREIE B A[LLEF], Ca** LA M Ca, Si, Ba, Fe Fl K %5¢
K1HNT PM B E S PM,  hKIEMER R SHEPOR Y (PM, ) BATRLFAHH SCH:, S bt
T JUERK AV IEHICR SR rE X EEn RV Mg A A —E R Ei .
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Table 1 ~ Pearson’s correlation coefficient for PM mass concentration and PM, 5 chemical components

PM,,  PM, PM, 5 1o Cl- NO;  SO:i- Na* NH; K* Mg?*  Ca®* ocC EC

PM, 5 0.75"
PMy 510 0.96* 0.54
cl- 0.10  0.44 -0.06
NO; 0.40  0.86" 0.15  0.52
$02- 0.28  0.66 0.08  0.34 0.64
Na* 0.16  0.06 0.18  0.36 -0.05 0.12
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K* 0.47  0.38 0.45  0.02 022 032 037 0.20
Mgt 0.66  0.34 0.70  0.11  0.03 0.08 0.39 -0.06 0.50
Ca’* 0.93°  0.61 0.92° 0.02 024 0.16 0.18 0.13 040 0.74
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Fe 0.94% 071 0.90° 10.07 | 0:3;6" 0029 0.13 0.7 JO..46 Lo0s65,  0.92% 0.55 0,53
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Cu 008 | j0.07 0.07 | 008 & 0005 0.03  0.03 0.04 0.03  0.03 0.06 0,07 ="0.08."
Zn 0474 [o.64 0.3 Jo.50p" 0.5 051 0.3 olsgf 017 Fo.12 0.3 0.595 04640
As 0022 0.40 o.11 | lo33 g3t 057 024 048 020 0.08 017 0.3 031
S¢ 0.37 0.71 0.17 | W0.55 069 0,74  0.10 0f77* 40.18  0.06  0.25 0.6 0.59
Ba @ W] 0.9571 068 0937 0003 03% 0250 012 021 050 0.7% 0.95° 0.50  0.47
b | Jo# | 097 0.14  0.16 “0.23 028 0.03 0.26 0.10 0.05 0.16 028  0.26

¥ s K Ca v Gt Mn Fe Ni Cu Zn As Se Ba
K 0.92°
Ca 0.97° 0.88°
v -0.08 -0.19 ~0.09
Cr 0.24  0.42 0.28  0.20
Mn 0.63  0.74 0.66  0.21  0.56
Fe 0.93° 0.93° 0.92 0.15 0.39 0.84"
Ni 0.30  0.40 0.27  0.30 0.5 0.38  0.36
Cu 0.06  0.07 0.06  0.05 0.18 0.08  0.08 0.3
Zn 0.32  0.51 0.30 022 0.67 0.72 0.5 039 0.38
As 0.13  0.29 0.17  0.06 0.35 0.3 022 022 0.02 0.47
Se 0.21  0.45 0.26  0.05 0.51 049 037 0.39 003 0.6 0.5
Ba 0.98* 0.95° 0.94* 0.10  0.30 0.72  0.96° 0.36 0.07 0.40 0.17  0.28
Ph 0.14  0.23 0.15 0.06 021 026 020 0.17 006 034 036 023 0.17
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Table 2 Hourly and preceding 6 h averaged data during dust conditions

W PM, ./PM PM PM a2t
(En-(gailair) s FMas/ M (50%%56 hi%)fa) 0 (21%?&%1?1 gyfy e (21%%265}11;19@) Ca’? (21&.@?6 h #H)
11-01T02:00 65 0.93 70 5 0.42
10-29T03:00 60 0.92 65 5 0.43
10-29T04:00 60 0.96 63 3 0.52 N
10-29705:00 61 0.86 71 10 0.45 1
10-29706:00 69 0.82 84. 15 0.44 /&
10-29T07:00 75 0.67 12 . 37 0.52
10-29708:00 89 0.50 0.43 181" 155 o1 | o5 | 0.08 oxﬁi
10-29T09:00 104 0.35 0.39, 299 192 195 b4 1.77 SR
10-29T10:00 119 0.28 0.35 | 418 o 270 300 ¢ S w7 3.25 . 56.
10-29T11:00 114/ 0.24 0.29 4664 = 388 352 4 M6 ¥ ol 404 2.47)

sl N R si| ¥ zr‘"- & B Ba A K ) % Co i
(Haf TiE) 58 Qe naf) "L QA6 h () (2 f5Ri6 h ﬂ]{av (2 5575 6. h 14{E) (2 1HT6 h 3 fE™
11-01T02:00 0,97 * ox § /F 0.03 .53 =il 0.10 " &
10-29103:00 1,00 o4 (S8 ¥ 0.03 7078 0. 09 >
10-29T04:00 0.96 £ 03 " f £ F op3 0.86 0.09
1025710500 0. % 0.41 PR 0.92 0.10
10-29706 .00 1:01 0.56 0. 03 0.97 0.11
10-29T07400 1. 05 0.53 0.03 111 0.13
10-29T08.:00 1.25 1.99 1.02 0.88 0.05 0.06 1.30 1.83 0.24 0.20
10-29T09:00 2. 30 2.08 4.06 111 0.11 0.06 2.14 1.98 1.21 0.25
10-29T10:00 3. 50 2.51 9.67 2.32 0.19 0.09 2.80 2.43 2.62 0.63
10-29T11:00 5. 17 3.36 15.92 5.42 0.29 0.15 3.64 3.08 4.25 1.47

£3 RBDRIFBEEEHERY D LR B R X RS R TR E

Table 3  Ending time of dust events calculated from the starting time and corresponding hourly averaged pollutant concentrations

WM A PM, s PM,, K PMy 510 Fe Ca?* Ba Si Ca  PM, s/PM,,
AT 6 h IR E/pgom 3

(10-29T03 00 - TOS”%O) 69. 1 96.0  0.99 26.8 1.04 0.56 0.03 0.55 0.12 0. 82
11-01T03:00  40.0  95.1 0.42
11-01T05.00 37.3  74.1 0.85 0.50
11-01T08:00  40.4  60.6  0.58 20.2 0.67
Yh ARG o ] Y 11-03T04:00  49.9 78.8 1.29 28.9 0.96 0.63
1 h P /pg-m ™ 11-03T08:00 16.9  23.2  0.68 6.3 0.56  0.38 0.73
11-03T09:00  17.3  23.7  0.45 6.4 0.41 0.52  0.03 0.73
11-03T17:00  12.4  45.9  0.40 33.5 0.26  0.51 0.01 0.37  0.09 0.27
11-04T14.00  38.1 45.1 1.04 7.0 0.55  0.44 0.0 0.95 0.22 0.84

2.1.3 JET WRF-CMAQ (%UEA L)

2 JER T EUERL A PM,, e B 5 Sz BR wm
() PM,, H& BE R BSFT) )7 5], o1 DA HH AR HBLAE L S s WL
TP 45 i v, B AU 55 5200 1A 1) - 44 25 MB hy

28.2 wg-m ", BLRZE GE M 34.2 pg-m 7 HITARIR
7% RMSE 4 43.6 pg-m ° JH—fLF-¥ {2 NMB
25. 6% J1—AL 14125 NME 4 31. 1% FIF 2%
r % 0.861. NMB F1 NME %5 58], WRF-CMAQ
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Fig. 1 Time-series of PM mass concentrations and sand dust/fugitive dust tracers in PM, 5
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Fig. 4 Time-series of PM, 5 mass concentrations and its major chemical components

2.3 VP LT PM, S22 07 6 L A AT
2.3.1 3T PMF JRfdT ks

FIA g T B R R A S B3k T KRR A S
YU 5 H PM, o Mo HoAb 2E 4 oy (KM
OCEC FICHLICER 55 ) (1 5 B 7 2 W08 2 45, 1) H
SZARBERY TE 5 i 4 75 (PMF) JF J& PM, ok U4
f# AT, T LA BT A5 A I8 (S e b)) B BTk,
TH AR AR 4 2R TR0 TR S 3R AR U0 2 Y TR,
AHF 5T % B PM, . Cl”, NO; . SO . NH, .
Ca’*, OC,EC, K, Ca, V, Cr, Mn, Fe, Ni, Cu,
Zn. As. Se. Ba fil Pb %5 21 2 5 PMF #: Al
FEMTIEEE, f BT AR A 7 B, L HE EE I BRI
MR AR BURRBRIR S s R | T A
RIS, Hrh R RER4 50 Ca, Ba, Fe,

Mn F1 K &40 4.
2.3.2 FETVARPEX PM, Ca FEMFEEE
PEfiaE > WA IX PM, P Ca B S RAE
3% ~7% 2 [8) , BEESA(H 5% PEA7 42 U5 5Tk A5 53,
T 3 FBRA A R IR 1 DTS AR ARV A Y BTk
2.3.3 HTFIEWARIPEX PM, o/PM,, HAE
PUEST VR AR IR X PM, /PM , HUAEAE Vb 2b rp 2
B PM, MBI AR A JE T SCBR PM, SIE v B
TR AR R DTk , 38 3 1 Bk A IS 3 22 U 1 BTk
JE ARARUD A2 () TR, R I Uk U 2 A% i 3 T T
PM, s/PM LB (&1 5) , & BLVD 20 06 J5 4% i 42 3 I
AR s T r RN R A I TERE AT R
AL U JE WL E] PM, o/ PM,, 5 fI% HU (8 H AR 250N
Bf BOMC R VD 24 L 3t 8 T R RV R A PM, 5/PM, B



2 %

592

140

a

o WS S N T

mmww

i

il —pndEd — Eiff

— il —

HIEN  — Wi

i

il — dbaili

25 — FERI

_LifgPM

1.6

1.4

TGS ENG

00:00.LS0-11

1 005811011

00:TLLFO-T1
00:90.LF0-11

| 00:00140711
00:81.L€0-11

00:TLLEO-TI
00:90LE0-11

| oo:00L€0-11
| oo:g1Lz0-11
| oo:zirzo-11
| 00:90.020-11

00:00.LT0-11
008 LLIO-T1

00:TLLIO-TI

00:90.L10-T1

| 00:00L10-11

00:BLLIE-01

1 DO-TLLIE-01

00:90.L1£-01

| D0DOLIE-OL

008 LLOE-01

| O0TLLOE-01
00:90.L0£-01

00:00.L0E-01

1 00:81L6z-01

00:TLL6T-01

| 00:90162-01
| 00:00.L6z-01

D0°81L8T-01

9 | 00:T1L8T-01
| 00:9018T-01

00:00.L8T-01

| DO:BILLT-O1
00:TLLLT-01

00:90.L.LT-01
00:00.LLT-01

il (- HTi)
I AEE T PM, 5/ PM,, bt & R B i8] 5 51

Fig. 5 Time-series of PM, 5/PM,; in dust channel cities

Es

3 =
P 7
¥
S 4
SES
B e
%TA%%-
e = 42
R
& &
< i
4 =
D=
=
=
m
i
Bl
o
-
ga o
TH=
=8
B O
o
Z87
=
52
o.4.ﬁ
—
" N

R

.&&
z
=R
T 42
S®
P!
xS
==
%z
B3
S =
a, a.
| | | 1
8 8 € ¢ ® =*

o ST PR

10-15 10-16 10-17 10-18 10-19 10-20 10-21 10-22 10-23 10-24 10-25 10-26 10-27 10-28 10-29 10-30 10-31 11-01 11-02 11-03 11-04 11-05 11-06

HI(A-H)

AR I I gl 22
EiFTE SRR
PR IAND
PO TN
AR L3 Gl 20 Y
RAHWED S
FHEHRANG =
OGS SN
AR LI Gk 2
HiFTES UM

-03

-01

11
A (A-H)

10-31

TG AN
Nw:_ —)_m___n.u—za

AR X G20 T
RAEWE D m
TUAWRING B
TN/ TN
AR VL3 2 T
EETESURLR] M
FUAHRING B
TN/ TING
7B X (b 20 T
Eis =2 URL0)] .TJ,.N

T SING B

AU G2 ’
ﬂm@ﬂww, w AN TN
FHAHIRANG =
ST TN 74 WL g2 iy &
THUHRYE SR
% o S i
TN S i ik
OGS TN NG/ TN
e 9o (=] o o (=]
=] [ L1 -+ (o]
ROR R T o/ Y I3 3
(oo b SR 3 T
¥ 3 o)
QdRInG THLWED &
ﬁW@MﬁMﬁ T RING 2
PEEWEe g NG/ TN
= i
S
e %
fdlzlery = TUARAND 2
RUMBING = = TN 5 L
OGS N - NG/ TN
& PRHEHEYYH o AT 25T
£, PHEWED 5 o ~
£ AN S RAAWED 7
s NS N FUARING R
3 P24
= RAFWED  § SN TN
| | ‘ 2
gt RAERRER
. B A RIRING 2
Pl IRING 2 o
O TN NG/ TN
ER8RYRIR=® ggggeR="°
¢ WS/ FOHE TN w- S TN

AR RBTRBHDTFETTE PM, iR & 8B E 5 51 R 5 B B Sk

Fig. 6 PM, 5 concentration time-series based on different source apportionments and the contribution of corresponding sand-dust stages

E 6



234 KT A Bk PR BT 1D AR TR 2 IR o 4 Wy K STk A 593

HiI5EHIo = 1. 89 x Al +2. 14 x Si +
1.40 x Ca +1.43 x Fe (1)

K6 44 T IT Bk 4 FOF RIS M0VD A 5Tk
PM, ¥ 5 1) Bsf (] 7 410 R B B s ik A . DL/IN i
W AR LR SR F , 76 Vb 2B i 2% i B8 ) (10 H
29 H09:00~11 A1 H06:00), 4 Fhiyik3R1Em 7>
A NP NN R R = s P T ne i W Bk
B (11 A1 H06:00~11 A3 H 09:00),PMF Jif#
B, Ca =F B2 7 F b 76 ) I o 4 5 AR A5 i Vb 2B vk
FER BT AE AL B A — 3, 5 PM, /PM,, LLIE LY
I [ 28 Al S — B A 5 25 . IR fan /N B i B 5
BORE , 4 FhOrkaR i s U AR R B 34 BLTE 10
H 29 H 11:00,PM, ./PM,, lLIEE: . PMF J5A#HTE: |
Ca =F 5 1R Hb 58 4 oG T4 75 3R AR 1) B 1 VD 22 /N s
WeRE /35 M 38,2, 57.8,91.3 F164.6 pg-m ™, H
H PMF Y ff AT R 52 ) I3 o AL 32 1 e v 10 2B/
e 25 I AR [F). e

Bl 6 [T 10 29 H ~11 A3 B #E
25t PM, 5 H AR B 46 3oF 52 ik AR BTk, 4 Fo7
BTSRRIk 6 HPM, o[ B vt i P H
BB (233 0.7) (215 % 1,2),\';9.22;9"#:
2,69, (12. 542,20, (14.0 = 1.8) (3. =0 4
pegem 1, XF (PM, (il 1 1 T TR 2 38+
1)%. (47,2 3) % (44 £5) % (29 #5)%. (19 +8) % |

ACT1 #5) % 3,4 BOTESTIX 6 PV byl s

FIRE SRR I 2220 B 3%, 6%, 12%. 18% #13%
1 47 9%, A S0t 22 B P 7] AR B2 136 4 9

Bl 6 RIS XT H T Vb 2R 5 R AN [R] B B X6 PM, vk
JEE A 246 36t Bk FAR X Bk, 4 RO IR XY R v
BT P TR EIX 4 BB PM, o H ¥Ry
I TTERAT (1.0 £0.9) (24.2 £1.9) (12.6 +
1.5S)M(0.5+1.0) wg-m ™", X% PM, (3% J& 1A XS 5T
BRI AR (3 £3)% . (46 £3) % (22 £3)% F1(2 =
5)% ; 4 Fhjyxtvbar T Avba 1 BE PM, b
2R R B A Ak SR AR X O 22 53 3R 6% T 12% .

3 it

(1) FEFHSCHLE VD27 35 0 1 A8 Ak R AiE A
WRF-CMAQ BUEAILX 3 Fhr ik B AR Vb2 i 2
Oy RVPARRT VA T (ki R R ) A T (U
IR AR AR ) Fvb AR IR 4 BB 3 Rl
B T 82 Vb A KA A AR AR 5 [ 2 R 10
H 29 H 09.00, 45 5aF ] 4350 11 H 1 H 05:00,
11 43 H04:00~17:00 f111 H 3 H 09:00. #i3
FIRE () 7 VR TR AR B AT (R A A 1 T oot
PEATHERA U, 0 Dy 245 S At v 2 85 B ] B iy 5

TFUD AR B A HE B (AL AT L R
FUE A JE 5 WREF-CMAQ 5 (B AR 481 v LA v A b 22
PV 2 A 1 ] 3R [ v 2.

(2) Vb2 IBI1E] SNA AR FE FEATTHE PM, s Ay
HER R (LD PM, s 3 Bk 2 4
o T v SNA AYMREE M (13.5 £5.5) pg-m ™, 5
h24.3% ; VR TP SNA BYHREE R (24.2 £10.2)
pgem A 41.9% . YA TR SNA it T
A T URBA YA TR phy I8 3 70 2 A 75 S IR AW
Y. YRR AL, Si, Ca Hl Fe 3% 4 FhHi5E TR
VR BE AN TI7E PM, A0 o LB BT 12 T 4
Pl 5T AW E R (13.0 £5.1) pg-m ™, 4
FeA 23, 5%, b2 T A 4 Rl 52 oo R B8
(7.9£2.0) pgem >, 5 HK13.7%. _

(3) 3T PMF WA AT 7 1 70 2R 5 I PM, 4 1
Ca { BRI ASRIX PM, o/ PM,, St/ MR
S B IR AFTD A BTk PM, , v FE A ] A 4l s
33— [ PYF TR vk i 2 oy VI W o
P VD NI VR SR B2 AR 2
HET AW Car 02 7 vk 19 /N o e R4 4 O
5, LT PAL/L/PM, SN 3 20 0 o
SURIE. 4 Fgrikrdiod A2 LA oM, s TR
-2 5ok 4 ) (24.2 £1.9) pg-m RN (12:6 =+
1.5) pg-m, XF PM, | e KA X SR S3 51) (46 =

3)% FI(22 £3) %.

SE Lk

[1] Shen J Y, Zhao Q B, Cheng Z, et al. Evolution of source
contributions during heavy fine particulate matter ( PM, 5 )
pollution episodes in Eastern China through online measurements
[J]. Atmospheric Environment, 2020, 232, doi: 10. 1016/j.
atmosenv. 2020. 117569.

[2] ZhangHY, Cheng SY, LiJ B, et al. Investigating the aerosol
mass and chemical components characteristics and feedback
effects on the meteorological factors in the Beijing-Tianjin-Hebei
region, China[J]. Environmental Pollution, 2019, 244, 495-
502.

[3] ChenSP, Lu C H, McQueen J, et al. Application of satellite
observations in conjunction with aerosol reanalysis to characterize
long-range transport of African and Asian dust on air quality in
the contiguous U. S. [ J]. Atmospheric Environment, 2018,
187 174-195.

[ 4] Farahani V J, Arhami M. Contribution of Iraqi and Syrian dust
storms on particulate matter concentration during a dust storm
episode in receptor cities; case study of Tehran[ J]. Atmospheric
Environment, 2020, 222, doi: 10. 1016/j. atmosenv. 2019.
117163.

(57 JHfg, BRKr, 87, 4. 2013 4F 1 HihEM RIS E
T YL In] LI MR TS B ARE (D). BRERR AR, 2013,
33(11): 3118-3126.

Zhou M, Chen C H, Qiao L P,

characteristics of particulate matters in Shanghai during heavy air

et al. The chemical

pollution episode in Central and Eastern China in January 2013



594 A 42 %
[J]. Acta Scientiae Circumstantiae, 2013, 33 (11). 3118- Heilongjiang Environmental Journal, 2019, 43(1) . 85-87.
3126. [18] EPA. The final 2016 exceptional events rule, supporting
[6] E/E, BH, FFHRE, & sURFERBX 5 S ERSPM, 5 guidance documents, updated FAQs, and other rule
KIRMRAT[T]. PRI, 2019, 40(3) : 1035-1042. implementation resources| EB/OL]. https://www. epa. gov/air-
Wang T, Hua Y, Xu Q C, et al. Source apportionment of PM, 4 quality-analysis/final-  2016-exceptional-events-rule-supporting-
in suburban area of Beijing-Tianjin-Hebei region in autumn and guidance-documents-updated-faqs, 2018-09-11.
winter[ J]. Environmental Science, 2019, 40(3) ; 1035-1042. [19] EPA. Guidance on the preparation of demonstrations in support of
(7] M, WIEE, B4, & BE PM, kAR HT 5 5408 requests to exclude ambient air quality data influenced by high

[8]

[9]

[10]

'3

'ZhuYY GaolYX Chai W X,

[J]. Atk 4l ( AR B4R , 2014, 50 (6) : 1141-

1154.

Zheng M, Zhang Y J, Yan C Q, et al.

apportionment in China [ J]. Acta Scientiarum

Naturalium Universitatis Pekinensis, 2014, 50(6) ; 1141-1154.

JIJ@I J:“@j(’i PM, s SRR L. 3k TELBEE H 3
SZARBERI[ ). BRI, 2020, 41(5) : 1997-2005.

Zhou M. Cumpansun of three receptor models for source

Review of PM, 5 source

methods

apportionment of PM, 5 in Shanghai: using hourly resolved PM,
2020,

chemical composition data[J]. Environmental Science,
41(5) : 1997-2005.

VIS, Bz, B, BT RIRBILY LA T PM, 75
JORIMHTLI]. PRI, 2020, 41(1) @ 50-56.

Xu Y L, Yi A H, Xue W B. Modeling studies rof-source
contributions to PM, 5 in Chengdu, China[]J].
Science, 2020, 41(1) : 50-56.

RIUE, BT, SSCHF, 5. SOHEHRTARA B B, 5 7
VAR Rt B AL ORS00 )4 36 f“ﬂi 2020,
41(2); 574-586. | i /i

Envirohmental
~

et all Iy Hed. ppl‘iﬁtlun

. (’hara(’ten%tkc"' and aieeesment of PM, 5= predleﬁ;d mndeI resuhsm

[11 ]': Wang X, HuangJ P, Jr M X, et al. Varlabl].lty of Ea§_ﬁ Asia dust:_ e
i eventsiand ‘their long-term trend[ J]. Atmospheric Environmeént’,

[12]

[14]

[17]

Beijing- llan]m Hebei Region and surroundlng areas durlng
November 23 to December 4,2018[J]. Env‘lrunmengal .née;ence,
2020‘ 41(2) . 574-586. i "

ZQO}S, 42(13) 1 3156-3165.
Bbzlaker A, Prospero ] M, Fraser M P,

contribution of long-range Saharan dust transport on particulate

et al. Quantifying the

matter concentrations in Houston, Texas, using detailed
elemental analysis [ J ].
2013, 47(18) : 10179-10187.

Bao Y S, Zhu L H, Guan Q, et al.
Chinese FY- 3/MERSI AOD data assimilation on air quality

forecasts ;

Environmental Science & Technology,

Assessing the impact of

sand dust events in northeast China[ J].
Environment, 2019, 205 78-89.
Chen S Y, Huang J P, Kang L T, et al. Emission,

and radiative effects of mineral dust from the Taklimakan and

Atmospheric
transport,

Gobi deserts; comparison of measurements and model results[ J].
Atmospheric Chemistry and Physics, 2017, 17(3) : 2401-2421.
Chen S'Y, Huang J P, Qian Y, et al. An overview of mineral
dust modeling over East Asia [ J]. Journal of Meteorological
Research, 2017, 31(4) : 633-653.

An L C, Che HZ, Xue M, et al. Temporal and spatial variations
in sand and dust storm events in East Asia from 2007 to 2016
relationships with surface conditions and climate change [ J].
Science of the Total Environmem 2018, 633 452-462.
PRI, FRE, B—JL, . (RUARIL BRI SR
J A AN ST LAE ) B4 52 B/TWFH&@;‘EEEIX[ J]. FBIJgiLER
B4R, 2019, 43(1) ; 85-87.

Zhong L J, Lei X, Qian Y F, et al. The practical application and
modification suggestions of the supplementary regulations on

urban air quality assessment affected by dust weather process[ J].

[24]

[25]

[26]

[27]

(28]

[29]

[31]

wind dust events under the 2016 exceptional events rule [ EB/
OL ].
preparation-demonstrations-support-requests-exclude-ambient-air,
2019-04-01.
AZSEREETR. ST R (b AR KA R e Sl 2 R
PR MR ) Y38 A [ EB/OL].
gkml/hbb/bgt/201701/120170106_394054. htm, 2017-01-04.
ASIRIEER. X =R A E AR RS BUR 1118 S @il
%2 [ EB/OL]. http://www. mee. gov. cn/xxgk2018/xxgk/
xxgk13/201910/120191031_740019. html, 2019-07-17.
Stieger B, Spindler G, Fahlbusch B,
PM,, ions and trace gases with the online system MARCA at the

https://www. epa. gov/air-quality-analysis/guidance-

http;//www. mee. gov. cn/

et al. Measurements of
research station Melpitz in Germany-a five- yeag_.-{uidy [J]
Journal of Atmospheric Chemistry, 2018, 75( 1) . }5 70.7
Makkonen; U r \./irkkula| A, Mintykenttd J '::t (}_l “Semi-
contlnuou’s gas and inprganic aerosol measurements é't a l*mnlsh
urban blte compansons with filters, nitrogen |in deroso]. And ,gas
c1dlly [X].
Physms ‘2012 12( 12) . 56].7"-5631

i, bt FA S, desi st St
Fe FCRRIT 4 5y 2 5 A4 R ?E&%/ﬁﬁj‘*ﬁ[]] Hf“ﬂ—?
20185 39(1{0) 4430+ 4438

Fan X C, Lang/J L, Cheng S Y,
: PM, .. PM, and
Environmental Science, 2018, 39

phases), and aérosol Atmospherie ’Chemlﬁtry and

s
et al. Seasonal variatién and

source analysig for their  carbonaceous
components in Beijing[ J].
(10) ; 4430-4438.

EPA.

demonstrating attainment of air quality goals for ozone,

Guidance on the use of models and other analyses for
PM, 5,
and regional haze[ EB/OL]. htips://www. epa. gov/ttn/scram/
guidance/ guide/final-03 -pm-rh-guidance. pdf, 2007-04-01.
Wang G H, Cheng C L, Huang Y, et al. Evolution of aerosol
chemistry in Xi’an, inland China, during the dust storm period of
2013-part 1
of nitrate and sulfate[ J ].
2014, 14(12): 11571-11585.
Wu F, Zhang D Z, Cao J J,
atmospheric dust particles at Taklimakan desert[ ] ].
2012,

sources, chemical forms and formation mechanisms

Atmospheric Chemistry and Physics,
et al. Soil-derived sulfate in
Geophysical
Research  Letters, 39 (24), doi;: 10. 1029/
2012¢l054406.

Zhang R, Cao J J, Tang Y R,
signatures of fugitive dusts from Chinese deserts[ J].
the Total Environment, 2014, 472 1121-1129.
Chow J C, Lowenthal D H, Chen L W A,
reconstruction methods for PM, 5 :
Atmosphere & Health, 2015, 8(3) : 243-263.
Chow J C, Chen L. W A, Watson J G,
composition and spatiotemporal variability during the California
regional PM,,/PM, 5 air quality study (CRPAQS)[J].
of Geophysical Research: Atmospheres, 2006, 111(D10) , doi:
10. 1029/2005JD006457.

Solomon P A, Fall T, Salmon L, et al. Chemical characteristics
JAPCA,

et al. Elemental profiles and

Science of

et al. Mass
a review [ J]. Air Quality,

et al. PM, 5 chemical

Journal

of PM,, aerosols collected in the Los Angeles area[J].
1989, 39(2) . 154-163.



HUANJING KEXUE Vol.42  No.2

Environmental Science (monthly) Feb. 15, 2021

CONTENTS

Health Impact Attributable to the Control of PM, 5 Pollution in China During 2013-2017 ZHANG Meng-jiao, SU Fang-cheng, XU Qi-xiang, et al. ( 513 )

B AT WU Wen-qi, ZHANG Kai-shan ( 523 )
YAO Sen, ZHANG Han-yu, WANG Xiao-qi, et al. ( 534 )
Influence of Burning Fireworks on the Atmosphere During the Spring Festival in Guangzhou in 2020 *+ PEI Cheng-lei, WANG Yu-jun, BI Yan-ru, et al. ( 546 )
Source Apportionment and Optical Properties of Fine Particles Associated with Regional Pollution in the Yangtze River Delta ««+eeereerrereeeeees XIA Li, ZHU Bin, WANG Hong-lei, et al. ( 556 )

Contributions of Emissions Reduction and Regional Meteorological Conditions to Air Quality Improvement

Distribution Characteristics and Source Analysis of Water-soluble lons in Particulate Matter Under Different Weather Processes in Nanjing +««+««seesesesseserserenenenensenenenennsnininennnes

+++ ZHANG Yang, WANG Hong-lei, LIU An-kang, et al. ( 564
Size Distribution of Aerosol Hygroscopic Growth Factors in Winter in Tianjin DING Jing, ZHANG Yu-fen, ZHENG Nai-yuan, et al. ( 574
Time-Determination and Contribution Analysis of Transport, Retention, and Offshore Backflow to Long-Term Sand-Dust Coupling ~ +++++++++++ ZHANG Zhe, QIAO Li-ping, ZHOU Min, et al. ( 584

Characterization, Sources, and Health Risks of PM, s-bound PAHs During Autumn and Winter in Luoyang City ++++++ + QI Jing-wen, ZHANG Rui-qin, JIANG Nan, et al. ( 595
Characteristics, Meteorological Influences, and Transport Source of Ozone Pollution in Zhengzhou City WANG Xu-dong, YIN Sha-sha, YANG Jian, et al. ( 604
Nonlinear Response Characteristics and Control Scheme for Ozone and Tis Precursors Based on Orthogonal Experimental Methods — ++++++++ LI Guang-yao, CHEN Qiang, GUO Wen-kai, et al. ( 616
Characteristics and Source Apportionment of Volatile Organic Compounds (VOCs) in the Automobile Industrial Park of Shanghai * YE Lu, TAI Qing-qing, YU Hua-ming ( 624
Establishment of a High-resolution Anthropogenic Emission Inventory and Its Evaluation Using the WRF-Chem Model for Lanzhou ~ »++++++- GUO Wen-kai, LI Guang-yao, CHEN Bing, et al. ( 634
Trends in Vehicle Emissions in Sichuan Province, 2010-2017 = «xeveeresrersssssmnennsnsimiisiniiiiisniitiss s LI Yuan, SHI Jia-cheng, CHEN Jun-hui, et al. ( 643

Bioavailability and Ecological Risk Assessment of Cadmium in the Sea-Land Interaction Sediments of the Pearl River Delta WANG Fang-ting, BAO Ke, CHEN Zhi-hua, et al. ( 653
Distribution, Sources, and Ecological Risks of Polyfluoroalkyl Substances in the Surface Water of the Wuliangsuhai Watershed +-«+:++xeseeeeees SHI Rui, MAO Ruo-yu, ZHANG Meng, et al. ( 663
Distribution Characteristics of Microplastics in Ice Sheets and Its Response to Salinity and Chlorophyll a in the Lake Wuliangsuhai -+ WANG Zhi-chao, YANG Jian-lin, YANG Fan, et al. ( 673
++ WANG Wei, LI Xu-yong ( 681
YANG Fan, WANG Li-jing, JI Dao-bin, et al. ( 688
*+ WANG Yan-ping, XU Wei-wei, HAN Chao, et al. ( 699
YANG Pan, YANG Chun-hui, MA Xin-yu, et al. ( 712
XU Chu-tian, LI Da-peng, YUE Wei, et al. ( 723
CHEN Min, XU Hao-ting, WANG Xue-zhu, et al. ( 732

Effect of Check Dam on Phosphorus Transport and Retention in the Qingshui River, in Zhangjiakou City

Characteristics of Phosphorus Speciation and Genesis in Typical Tributaries of the Three Gorges Reservoir

Distribution of Nitrogen and Phosphorus in Lake Chaohu Sediments and Pollution Evaluation
Sediment Pollution Characteristics and Dredging in the Nanfei River Estuary, Chaohu Lake -

Effect of Oxidation Strengthening on In-situ Phosphorus Immobilization of Calcium Hydroxide

Impact of Rainfall-Runoff Events on Methane Emission from Xiangxi Bay of the Three Gorges Reservoir

Water-air Carbon Dioxide Exchange and Nutritional Controls in a Typical Karst River —«++eseeeeeeeee ++ LIU Rui, ZHANG Jin, CHEN Zu-sheng, et al. ( 740
Occurrence of Antibiotics and Antibiotic Resistance Genes in Representative Drinking Water Resources in Jiangsu Province ++++++++ WANG Long-fei, CHENG Yi-qun, HU Xiao-dong, et al. ( 749
Diversity and Abundance of Antibiotic Resistance Genes in Tailings Ponds —v+eeseeereeesrssssnensininennii e HUANG Fu-yi, ZHU Yong-guan, SU Jian-giang ( 761
Hydrochemical Characteristics and Origin of Groundwater in the Central Guohe River Basin ZHENG Tao, JIAO Tuan-li, HU Bo, et al. ( 766

Hydrochemical Characteristics and Analysis of the Qilihai Wetland, Tianjin HE Ming-xia, ZHANG Bing, XIA Wen-xue, et al. ( 776
Effects of Straw Mulching and Nitrogen Reduction on the Distribution of Soil Nitrogen and Groundwater Nitrogen Pollution ++++++ ZHANG Wan-feng, YANG Shu-ging, SUN Duo-qiang, et al. ( 786
ZHANG Li-juan, XU Shan, ZHAO Zheng, et al. ( 796
HUANG Xin, SHI Kun, ZHANG Yun-lin, et al. ( 808

Precision of eDNA Metabarcoding Technology for Biodiversity Monitoring of Eukaryotic Phytoplankton in Lakes

Effect of Phytoplankton Community Composition and Size Structure on Light Absorption Properties

Periphytic Algae Community Structure and Its Relation to Environment Factors in the Main Stream of the Songhua River from 2014 10 2019 ++ereeeeressesereremiemenenieininennsininnenien
..................................................................................................................................................................... YU Zong-ling, CHEN Wei, ZHAO Ran, et al. ( 819)

Diversity and Function Prediction of Bacterioplankton Under Human Disturhance in the Main Stream of the Laoguan River Before and After the Flood Seagon «+:eseereeeeesesenseresenennenns
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HAN Xue-mei, GONG Zi-le, YANG Xiao-ming, et al. ( 831 )
Seasonal Removal Efficiency and Degradation Products of Two Typical PPCPs in Subsurface Flow Constructed Wetlands =~ +«+«+seseeseereenee LI Chao-yu, YANG Yi-xiao, ZHANG Ning, et al. ( 842 )
Removal of Antibiotics and Antibiotic Resistance Genes from Urhan Rivers Using Artificial Ecosystems «+r+eessrsereereersneneeens ZHOU Hai-dong, HUANG Li-ping, CHEN Xiao-meng, et al. ( 850 )
Distribution Characteristics of Viruses Microorganisms in a Water Supply System with Combined Ultraviolet Chloramine Disinfection «++««+++++++- HAN Xue, SUN Jian-wei, ZHANG Li, et al. ( 860 )
Removal of Oxytetracycline from Water Using Blast Furnace Slag Loaded Sulfide Nanoscale Zero-valent Iron SUN Qiu-nan, ZHANG Rong-bin, DENG Man-jun, et al. ( 867 )
Heavy Metal lon Adsorption Properties and Stability of Amine-sulfur Modified Biochar in Aqueous Solution WANG Cun-shi, HE Min-xia, ZHOU Feng, et al. ( 874 )
Characteristics and Removal Mechanism of an Electro-Hybrid Ozonation-Coagulation System in the Treatment of Organic Matters »++++-+: XIE Xin-yue, XU Jian-jun, ZHANG Shao-hua, et al. ( 883 )

Enhancement Effects and Mechanisms of Microscale Zero Valent Iron on the Performance of Anaerobic Co-digestion of Waste Activated Sludge and Food Waste = ++ve-veseerererrerseresenennee

............................................................................................................................................................ CHEN Sheng-jie, YAO Fu-bing, PI Zhousjie, et al. ( 891 )
Spatial Distribution and Risk Assessment of Heavy Metal Pollution in Farmland Soils Surrounding a Typical Industrial Area of Henan Provinge «+«+seseessersesesemenenseninenennsnininennnnens

......................................................................................................................................................... MENG Xiao-fei, GUO Jun-mei, YANG Jun-xing, et al. (900 )
Distribution Characteristics and Pollution Evaluation of Heavy Metals in Greenbelt Soils of Nanjing City = +«+eeresesseeressenennsneienseennnnene CHEN Jia-lin, LI Ren-ying, XIE Xiao-jin, et al. ( 909 )
Remediation Effect of Compound Modifier FZB on Arsenic and Cadmium Contaminated Soil = ««+seseeseeseessssenensnmieninininnns DING Ping, HE Yu-long, HE Huan, et al. ( 917 )
Remediation of Cd Contaminated Acidic Rice Fields Using the Combined Application of Lime and Organic Matter LI Guang-hui, CHENG Qing, CHEN Hong ( 925 )
Effect and Mechanism of Foliar Application Nano-MnO, on Cadmium Enrichment of Rice ZHOU Yi-min, HUANG Ya-yuan, LIU Xiao-yue, et al. ( 932 )
Characteristics of Cadmium Enrichment and Pollution Evaluation of a Soil-Crop System in a Typical Karst Area »««-xeoveeeresresenseesenennens WANG Rui, DENG Hai, JIA Zhong-min, et al. ( 941 )

Comparison of Enrichment and Transport of Cadmium in the Fruit of High and Low Enrichment Pepper Varieties and Its Distribution in Subgells —«+xessessereeesesenenssnimenensnniinenne

..................................................................................................................................................................... SHAO Xiao-qing, HE Zhang-mi, XU Wei-hong (952)

Cadmium Accumulation Characteristics of Four Herhs — eveeeeeseesersrsrinii CHEN Di, LI Bo-qun, YANG Yong-ping, et al. ( 960 )

Characteristics of Dissolved Organic Carbon Loss in Purple Soil Sloping Fields with Different Fertilization Treatments ««+:«ssesvesseseeseeees XIONG Zi-yi, ZHENG Jie-bing, WANG Dan, et al. ( 967 )

Effects of Precipitation Changes on Plant Community Diversity and Soil C: N: P Ecological Stoichiometric Characteristics in a Desert Steppe of China «++«+ssereeeseeseressenmenensnninenn
...................................................................................................................................................... GAO Jiang-ping, ZHAO Rui-feng, ZHANG Li-hua, et al. ( 977)

Effect of Water Management on Rice Growth and Rhizosphere Priming Effect in Paddy Soils »«+«+essereereerseenenenenees
Effects of Copper Pollution on Microbial Communities in Wheat Root Systems

LIN Sen, XTAO Mou-liang, JIANG Jia-bin, et al. ( 988 )
GE Yi, XU Min-min, XU Shao-hui, et al. ( 996 )
Ozone Pollution, Nitrogen Addition, and Drought Stress Interact to Affect Non-structural Carhohydrates in the Leaves and Fine Roots of Poplar »«+«+e+seseerseeresenenieiniinensniniinsnnn

LI Pin, ZHOU Hui-min, FENG Zhao-zhong ( 1004 )
LI Yuan-ju, WU Ai-hua, TONG Meng-xue, et al. (1013)




	1
	20210208
	2

