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Abstract Under certain telra.m and weather conditions, méuntam valley eirculation js one of the main metegiologicalactors affecting aerosol pollution in plain-mountain area.
Based ion env.lronmental momlonng data and multi-source meteorologlcal data for the’ Beii cijing- Tianjin-Hebei region between 2015 and 2019, the characteristics, similarities, and
differences of mountam"' “valley winds in the Beijing Plain and Yanhudt Basin T reglo_m-"wele compared. The results show that the mountain-valley winds recorded at the Beijing
Observatory are - from southwest to northeast compared to from the southeasf 1o northeast at Yanging station. With the aggravation of pollution levels, the mountain- vallev wind

intensity d@credsed by 17.7%-32.4%. When the wind speed at Beijing Observatory was 2-6 m+s ™'

, the maximum PM, ; concentration in southeast was 83 ug-m ™~ , which
was higher than in the southwest. When the wind speed at the Yanqing station was 2-6 m+s ™", the PM, 5 concentrations in SE-SSE. area was 20-40 pg+m ~ higher than in
other directions, and the concentrations in the valley winds were 10-12 wgsm ™ higher than the average value for the last five years. Taking the typical heavy pollution event
on March 5-8, 2015, as an example, the influence of mountain-valley winds is mainly reflected in the high humidity and regional transmission of southeast winds during the
valley wind stage. The PM, , concentrations at the Yanging station increased by 100-130 pg+m > during the valley wind stage on March 6 and 7, 2013. The inversion
temperature developed to 1 000 m during the mountain wind stage, the local dew point at the Beijing Observatory and the Yanqing station rose by approximately 18°C. The
peak dew point at the Yanging station occurring 2 hours after the Beijing Observatory, and the concentrations of PM, s rose slightly under high humidity conditions.
Meanwhile, the thermal gradient between the 400-m-high Yanqing Station and Yudu Mountain gradually decreased, and the mountain-valley wind decreased by 8% and 6%,
respectively. The weakening of local circulation may be related to the bidirectional feedback mechanism of the boundary layer and high concentrations of aerosols.

Key words: mountain-valley wind; PM,  ; Beijing plain; Yanqing; boundary; bidirectional feedback
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Fig. 2 Diurnal variations in wind direction and frequency at the Beijing Observatory and Yanqing station



10 ST AUV JEURIAE P X 1L A5 XS (7] KXo 375 G F) 52 ) 4663

I RS T R L Y e Ll KRS XU B2 A 0. 63
mes AL 12 mes™' R ETS YL R I/ 21. 6% F
27. 7%, JE Pl B B R L s G il A28 XA 0. 39

mes A 116 mes™' B RS YN 17. 7% I
32. 4%, = e FE Y PM, X I 23 KA — 2 B 5576
T HE Pl (4 45 XU 553 e oy dnd 2

70 4.5 70 4.5
@) W& A g AR # (b) Bk Z
60 L / —o— AR ABE 4.0 60l Z {40
y —e— PR KA 35 "~ ?_ 7,%/
—A— hED
50 | / Ca ﬁtﬁ 50 + \7‘7— AV
g o 430 =
o 7 R T T
B 40 |0 77 ~. - =/ o0t N @
E 7 ~p—2q25 E E . g
gao—._—f Zf 27 {20 2 gso—%%,géué 9 0=
20 7/“'";/ } 7 //"— 15 20 |4 %%\{ ' )ﬁ
N o ol 7 s /
10 A 10 é/ ' 20
vl J s A
0 0 ’ Nt
1 2 3 4 11 12 1 2 3 4 5
B3 WURAIMERIHE LA KREFEE
Fig. 3 Days and intensity of mountain-valley winds at the Beijing Observatory and Yanqing station "‘.--Fr—l
2 -
.’ " F
35 35
@Mehs — WFAHAR
30 T4y (i A 30
“F3 AL MU
¢ A A HE
25 mm.am l 17 =
TE 2.0 - 120 &
= m
§|.5 : 15 X i
& I’Jl
1.0 B 10 = 'HH
03 B I
:
4 0
75-115 115-150 =150 115-150
PM: s/ug-m™ PM; s/pg-m™
'Il i ] e o » o z
Y A B4 WS ERERERE PM,  REAET LA RSE

Figi4 Characteristics of mountain-valley winds under different PM, 5 concentration thresholds at the Beijing Observatory and Yanqing station

2.2 2015 ~2019 b 5T S5 HEE P 2 b AN [7] XU )
T PM, (R EEHRRE

XFF b BT 5, R 8 RGN R ) X 5 G vk
FEATEE M, HET, e KOG b5 i X 5 G i 51 )
FFRI AL Ok 530 DA TR, VY R RN AR p 38 18 T 810
XIS et i R KA T E IS e R R R

RO R Z— P70 MK 2015 ~ 2019 4 A [H] K
[ T PM, I E AT A (115 ), 24K 0 ~2 mes ™
B, 26 KU T PM,, R 3508 22 S B0/, M4 & Rl A
DR K i 25 1 A0 PG e XL PML, R4 (E I (8 |
T, 2 ~4 mes™ B PM, ¥R e KA E RUIR] 69. 7
pgem ™, 4 ~6 mes™ BB KON SE KT 83

N N
NNW " NNE 1 NNW __—— NNE

288 | () W% B =oms™ ool bymms ~

252 NW 252 1 NV NE

216 | 216 |

180 180 |

144 FWNW 144 Fwnw [/ ENE
7 108 o8k o/ A\
Ent | 8 1 |
= 36 | = 36 (
I oL Wt o0k Wt
z 36 | Z 3% |

F - 4

108 |- \ 108 \

144 | WSW 144 |- WSW \ -

180 | 180 |

216 |- 216 |

252 SW 252 |- SW

288 |- ~_ . 288 |-

SSW g SSE

B 5 2015~ 2019 £REXET PM, s KEHHE

Fig. 5 Mean PM, 5 concentrations in different wind directions from 2015 to 2019



4664 woo

B 42 %

pgem > K =6 m-s "B, E-SE Fl SSW-WSW X
Y PM, 5 ¥R BE 35 {8 K, B Ko SE XL ) 82
pgem . JE B AN [R] XU ) KGR PM, R 2
B KHE 2 ~6 m-s i, E-SSE XU ) PM,
B L T A XU 20 ~ 40 pgem P KUE =6
m-s A, SE XU iR EE A 58 pweg-m 7. HUL, LigSE
FE PRI IG5 0 76 2 mes ™" DAL R 0 25 XL
SEMATR  PM,, o ¥R B2 1 o 46 IR v v i i, T4 5 7
TR VT T PM, e VR s
RS e TN A KU B SE B LA A AR e XU

Z W% & i 7 rE XUE 2 F 2 B XUXLE
2.25 ~4.25 mes ™", A T B I A HE PM,
W ETH WML A0 P, HARLRE (K 6),
00:00 ~09:00 F113:00 ~ 16:00 114X H i PM, ;7N
A B2 AIG T- 2015 ~ 2019 4F B9 /B3890 (3908, F
), 19:00 ~23:00 ¥R THIME 2 ~6 pg-m >, 1E
2% U BERT B PM, s TR 3 BT, 2 B PMG
B2/ LT XU B P IR T3 fL. S 3 D 45

R T PM, 7 J\EMU“ i’am?ﬂj{ﬁ mjtiéﬁfﬂﬁ
%FHB#EX 15:00~ 1900, & T 5 4F 49 {5 40/~ 42
pecdm Y, 2 AR SSE-ESE Jx nrr*%ﬁf it
2 R i) RO X PM, Sﬂﬁzf %ﬁfﬁ%ﬂ;fﬁﬁ
SERE PV Ve 5 3505 3 S| @f’afﬁ jﬂ;ﬁr
15, QO~}9 .00 PMZS(&FE%WW | "

2.3 'Emm$4¢4ﬂm%‘rﬂﬁﬁ%ﬂm’ﬁﬂﬂ A =

7@1& B2 REE ﬁftlﬂjt;i%ﬁ%niﬂéﬂlz
X 1148 KU P, S HeJE (B2 3856 T 2015 4E3 H S
~8 H MRV y5 Qe FAEHEAT 0 A, 175 e ad R Hr 2

.
- -

(a) WL fy o BT RE o g

%

-40 1 1 I I 1 1 1 1 1 1 1 1
160 ((b) &E K

pltti e

1 L L 1 1 1 1 1
02:00 05:00 08:00 11:00 14:00 17:00 20:00 23:00
1 (o’clock)

B 6 2015~ 2019 EFEXRHMULARET PM, ,iREHTEL

-3
s
=

PM: s/pg-m
=)
= (=1
TT1Irrr1rroeiilril

I’Mg_q.f].lg-m"
.
[=]=1=]
TT T T T T T T 71T

Fig. 6 Diurnal variation of PM, 5 concentrations on all days

and mountain-valley days from 2015 to 2019

7 H A

I | BRI, Her b st PR (386
SEVR A (3 ) 5 ~7 FOBH BT LM f‘?i,"sﬁj

8 H Tk éz"%%ﬂm Ei{ﬁﬂoﬁmﬁ:ﬁ NS
Gee IR L '

ﬂi{i’xﬁﬁﬁﬂ A E’J 6 FLAT 7 HE s PMM/KT/“
H%Li*ﬁﬂ;ﬂi’m,ﬂr 15; 09 ~ YK H 0000 ﬁuF‘(lEI
7), 00:00 #0900 W Ve T 4 09400 7
14, ooﬂjiw&ﬁwAz /NP I (L 7 1 HHE S T z7 EI
09:00 7 298 g <m T 7E 4 B ek 14 K- ] Pt
“Hﬁﬁ*umﬂh, 3 A6 HAI7 HAYIL S
A E 424 1300 FiJS, 10 15:00 FF 45 7 me XU
KENS mes™ DAL, PM, JREERFSE 1T, 1900 A5
) LR 3T, B M) 4645 2 mes ' LR A ZR LKL W4
BRI B PM, ¥ 5 sl A8tk DEE S AR {E

00 — HEPKPM2s  —— WERREA — 0
— HEEIR - JEERERPM2s
250 |- W& G W& &l B (5
|| WREER  — WLATN
' 200 H-10 o
. 2
= 150 |- =
g -1-15 &
= 00 |
— -20
50 . A
e R — -25
0K
wed L, .4 pmmmmmmmmmm e — Sms’!
TN ;/;!////j/fuf”ﬂq,,, N |I lra, L. .f/q. R S 1\.. ~
! | | | | b~ "'. _______ ,Iw-.___l _______ F‘ oy ///YX” (‘!\
HE B 3 re——— frenn — 5ms’!
.“-,\Aq-a"\"'p\\“\nann-- e L qn’{\x‘\:,n;-—, Ay ) \n%&&r—- u---ovt.n-a-J“l P., r
1 | | | | _I___ | lv l
03-05T15:00 03-06T07:00  03-06T23:00 03- ml 15:00 03-08T07:00 03-08T23:00
[l (H-HTi)

LLAARERAE A5 XD i XL B
B 7 201543 A5~ 8 HPM, ,iREFMMER
Fig. 7 Hourly PM, 5 concentrations and surface winds on March 5-8, 2015



10 4

ST AUV JEURIAE P X 1L A5 XS (7] KXo 375 G F) 52 )

4665

KF AT R B A IR, W4 15 FIAE PRk
B4R & TR, 3 H 5 ~8 HULA A RIEE M
—19.2C &S EFE - 1CEA , ERAEE S T
F2 BB 1 BYBE3 5 H00:00E3 H7H
12:00,%5 2 B3 A7 H15:00 £3 A8 H01:00,
R SR = IRTE 01,00, W M 6 2 h A4, Ui
AR WU K R X 1 R e HE R, TR A8 PRl
552 BB, 57 R PM, o U B AR Ak R SR — 3 ik

A B P PR 34U L XU 2 R 2 s ST YR P
AR AU A B DA G

163 H 6 HIERK A K B 15:00 ~19:00 %
R KU 2 R (D 8) JJEERE A 500 m 24y, 4
BV KXGE L 4 m-s ™' DL JEE 1 500 m
FEFRLL W, A% R A A R PM, R
198.5 pgem™>, 19:00 ZJ5 5K 2 m-s™ LA F#i/h
JA, T M T R 2 7,3 A7 HO8 003 i B i

(a)
16

T N

. e - 12 2
Ty LRELL | L e =
. DL L (Lo QT S e x 8 3
= e i -
IR AR N Do AR S Vi S t-\ 3343 0
3000 (b)
= 2500 16
= 2000 o 12 2
iﬂg 1500 $
1000 s W -HUEFFt 4
500 -’*’fﬁﬁﬁﬁ.«l 17 (22T NS ]')ﬁﬁ"ﬁjﬁﬁ | e N 0 =
(c)
20
10 o
. §
-1.0
20 i
_ : _ &
03-06T13:00 03-06T23:00 03-07T09:00 03-07T19:00 03-08T05:00  03-08T15:00
W (H-HTH)
' (a)FEPHG, (b) WA A, (o) MR, FFELIRRL, /R KT - 12°CHHEL PSR BT RiR 2
% i ¥ i
- / il ‘ 4 N.. .
VA | | Y, 'Es 2015 £ 386/8 BRRTRME T “
| "'.::' -",n’ J o Fig. 8 Ver&al variatior}rs L and temperature on March 6-8, 2015

i r,

PEEE1 000 m, 925 hPa 5T 22 4°C W11 PM,
WEZE FF; 3 A 7 HEKM B S & 4i 35
1000 m i AL, S8 PR3 JEG )22 2 i R, 32 55 12 ~F- i

S XL e g R % | O v XRS5 1 22 800 m 72
43°
N N
A
42°
210
41° |
180
150 -
40° | T
120 ;._“
o0 a
39° | E
60
o 30
0
YA o
100 km
36° E 1 !

113* 115° 117° 119 E
E9 FEEMEX2015£3 A7 H15:00 PM, (HMERGS %

Fig. 9 PM, 5 and surface flow field distributions at 15:00

on March 7, 2015, in the Beijing-Tianjin-Hebei region

A AL Rt HLIX PM, W B 2 R s LR A (B 9) L B
JEE T2 U 1 Ml i XU G e S X 75 G b L ik 2
FEPRHLIX | 13:00 ZJ54EEK PM, s HH 84. 4 pg-m I
T2 197. 3 pgem 7 HFEA LB B J5 Hb 1 L 25 a5
ZETE 3.5 ~4. 8C LRI, IR IAEL T PM, (482
T PR DR b DXL A XN e 08 S e 4 ]
BLARIRAE A7 KT BOAR 48 i IXURE B 25 ) B ] A2 i
FA DX Snl A i, a0 A B) LU XU B, Bl T3 52 Pk
FE4 3900 J | 30 Hb T I BE 3 K, R T AS M TS Gk )
W MG RN R e Ak,

3 itie

IR SR 5 Y o S A R A S R ER
T IR AR 57 PR R B0 255 B, S I XUH)
W3 H6~7 HAHHE & 205 Y X ik
TSR BRI T 57 A8 J) Ml L 2 XU O A2 A e 2
Foam s 2L 5T5 g R A IR 7 IR RUE Pt o
BIHEATHEIE.

S PR SR BRI S B T L A I S A ]
o HE R 25 53 P B, X P A T 22 S DR 456



4666 EZN b}

55 R B4R S B AR 56, T B Y5 Y A i T R
168 5 3 R R AR AEAEAE AR S AL ) B e v
fﬁﬂ%}ﬁﬁﬁi&/\i_ﬁ}g E‘Jiﬁﬁﬁiﬁ%ﬁﬂﬂﬁ%‘zﬁﬁl‘ﬁ
T s AL UL ) =B ) R R T - R
M SR E A Hakﬂﬁﬁ%%?c?ﬁé. LBEZIKJIE@
$a86 m, 3 H 6 ~7 HlI FJZHALN 500 m 247
(VI ) i BUAh T30 AL 2 PN A A R3S 1 DXl
FEVE L (AR 876 m) 5 HEPE 25 400 m 5 RIS
AT RT G (B 10) . 32 AR 2 B S A 52 M, £ 08 (L A
FEPCUE 400 m SIRAE 3 H 5 ~7 HB TR, 1l
SR LU P IR TR A ] o3 U PR S 2 A T A R
U 400 m R, 35 1A KU SR LI R L —
B BEAE A, SE PR 400 m AT P 1L AG SR
ZEAE3 H 5 ~7 HBH , S SR 22 i 4656
4.6°CI/NE 3.6°C, A2 H 10. 6C /N =
9.3C, 3 H 6 H&EILX 0.87 m-s™", FH KA K
2.22m-s™", 3 H7 HIIX 0.8 m-s™", & K 2. 08
STUFRN) AN 8% F1 6%, B 1L 0 7

8 BRI T T B I8 AL W, JE L SR b L L 43
IR A W W30 T2 PR e < Y A s
A KB S AR T A i iy ﬁﬁﬂﬂ
ﬁwﬂﬁ%ﬁﬁ)ﬁ&ffﬂ%}%’ﬂﬁ%m 3 it ﬂﬁfﬁzﬁ
X b 0 0 A i 55 , 30 nwﬂﬁﬁé@’lﬁi‘%
IERT 3 — A o i [ ¥

fIE i ‘

10

8
6
4
2
0
-2

Kith/°C

-\‘u
., J

—— Bk B 5400 m
—— i
1R 3 i 2

-18 W | 1 1
03-05T19:00 03-06T15:00 03-07T11:00 03-08T07:00

il (H-HTH)
10 201543 B5~8 HIEKIELEZ 400 m
MEBELRBEREE

Fig. 10 Temperature and temperature differences between 400 m

above Yanqing station and Yudu Mountain on March 5-8, 2015

R®1 2015E3 H6~7 HILBAXKIFFEBE /m-s -

Table 1 Intensity of mountain-valley winds
on March 6-7, 2015/m-s !
HIICH-H) Ll R JEE A iR B
03-06 0.87 2.22
03-07 0. 80 2.08

B 42 %
4 Hig

(1) W4 5 FAE PRl X ] 3947 B & H A2 {6 4
fE, WA A 02,00 ~ 11:00 K E-NNE, iz K XU NE,
11:00 ~23.00 & WSW-S, i K AU SSW 5 4E PR3l 77
/8] 19:00 ~ ¥X H 08.00 & E-NNE, [ KA WSW-SW
A ESE B~ KU A A 0. 2015 ~2019 4FJb 50 &
H X LB KU 367 d, XU A 78 R XU D 4
X, SE PR 384 d, AT Ay i 2 P XU Bl s B XL

(2) PM,, s ¥ J3 76 45 U] AU 1 {8 43 A A 347, AL
WO ~2 mes™ BF, % KU R PM, Wk B I (E 25 5
Ny WRERGE 2 ~4 m-s "B PM, JIRER KA E
XA 69. 7 }Lg'm_3,J>—(LE4 ~6 m-s "B PMZ'S'HE'ij(%]
SE Ui 83 pg-m 7, K#H =6 m-s "B PM, gﬂaj(ﬂfl
SE AU 82 pug-m ™5 HEPHHRE 2 ~6.mes HT E-
SSE ﬂmE’J PMZS{M“E%%?,HJH&H#]’ 20 40

pgem” J_Ll_,26 mes~ H‘J‘ SE JXJr] PMzs{ﬁrl._ 58
pgem” ﬂﬁélﬁﬁﬂﬂj‘ﬁ& 15:00 ~ 1900 BM“/}\EIT

W TR ?ﬁs@i@{ﬁloqugmﬁ . 4
(3)U2015$3H5 8 [ LRy gy %14#7
i, 3 Hi56 HANT H%ﬂm‘&ls 00 ~19. ooﬁfr‘ﬁx
ﬂi‘j@ll 5 jm- - LAk, PM, 5 b FF 7100 = 130
pgem Mﬂﬁffﬁgﬁzfd‘2 m-s ™" LR A AR JB R,
LR JE 251000 m, - J5LAIAE FK 3 XA 3 5% 25 4 T

CI8C AT, W2 3.5 ~ 4.8, BB IR T

PM, (& JE/INIE BT, 3 A 6 ~7 H4EFK 5 400 m =

2RI 3 Ll AR s T R DN i e AR 22 R 4

XHEH 4. 6°CI/NE 3. 6°C , el 22 H1 10. 6°C Ik

/NE 9. 3%C L XUAIAS XU JEE 2 ) ek 1N 8% A1 6%, Jr)

b PRI 55 T i 200 )2 AR v e AR R A ] At

PLIA K.

SE

(1] BB KI5 4B iA1TshiH R 8 % [ EB/OL]. hup://
WWW. gOv. cn/zwgk/2013 09/12/ content _2486773. htm, 2013-
09-12.

(27 skam, WOk, RS2 SATEI PM, s 5 2 [ J].
REFRA . HIRELE, 2020, 50(4) : 439-440.
Zhang Q, Geng G N.
pollution in China[ J]. Science China Earth Sciences, 2019, 62
(12) . 1845-1846.

[3] RenY, Zhang HS, Zhang X Y, et al. Turbulence barrier effect

during heavy haze pollution events [ J]. Science of the Total

753, doi: 10. 1016/j. scitotenv. 2020.

Impact of clean air action on PM,

Environment, 2021,
142286.

[4] YinZC, Wang H J, 2017. Role of atmospheric circulations in
haze pollution in December 2016 [ J].
and Physics, 2017, 17(18) : 11673-11681.

[ 5] Gao M, Guttikunda S K, Carmichael G R, et al. Health impacts

and economic losses assessment of the 2013 severe haze event in

Atmospheric Chemistry

Beijing area[ J]. Science of the Total Environment, 2015, 511



10 #4

RAERE ;AR S AGE DB X LA XU [R] B 35 % FR 52 1)

4667

(8]

[10]

[11]

553-561.
Gao M, Saide PE, Xin]J Y,

and radiative forcing in winter haze in eastern China through

et al. Estimates of health impacts
constraints of surface PM, s predictions [ J ]. Environmental
Science & Technology, 2017, 51(4) ; 2178-2185.

BEVE, X, Kok, %5 2013 ~2017 4R [ PM, 5 75 4Lyt

M S R A AR ()], P RN HBRRLYE, 2020, 50
(4):439-452.
Xue T, Liu J, Zhang Q, et al. Rapid improvement of PM,

pollution and associated health benefits in China during 2013-

2017[J]. Science China Earth Sciences, 2019, 62(12) . 1847-
1856.

TR E. R BRI M. dbat: bRt R
*t, 1987.

e R mEZE s, deat - R - KR - KR
& AREIM]. At LT, 1999.

Serafin S, Zardi D. Daytime heat transfer processes related to

slope flows and turbulent convection in an idealized mountain

valley[ J]. Journal of the Atmospheric Sciences, 2010, 67(11) ;

3739-3756.

Carbone C, Decesari S, Paglione M, et al. 3-year chemical

Cimonie GAW
Atr‘rl?sfyheric

composition of free tropospheric PM, at the Mt.
global station-South Europe-2165 m a. s. 1[J].
Environment, 2014, 87 . 218-227.

Diémoz H, Barnaba F, Magri T, et al. T.ransport of Po Valley

aerosol pnllutmn t0 the northwestern Alpq-—Pa.rt 1: phenomenolngy ,

] Atmospherlc Chemlstry and Physics, 2019, 19 (5) &'30?5
J / g

(137

3095, S U

|

TR *E;‘%’%%‘ [M]. (). jh*'i%'? w%-ﬂﬁﬁﬁ

12009.
[14) MBFRE, ke

AR HIE ﬁFM%%@EM@H
MG 1989 9(4) :/3464353.

%Bﬁﬁl
IR %AWJ%’F}T

DBNUJ S, Zhu S X, Aheng M. The Chuewacteri.stics‘of_,.‘wind ﬁel‘df‘

wlthm ‘botndary layer of different topography and case anal_ysm-n

[15]

[16]

[17]

[18]

pol].utlon meteorology. related to mountain-valley wind [ J].

Froplcal Geography, 1989, 9(4) . 346-353.

ER&eBE, TWIEE. A KERGRAR T BRI ek Ay
MO “HARBERIT (1], AR, 1991, 10(4)
362-370.

Qiu C J, Pu Z X. The transportation and dispersion of air

pollutants  controlled by mountain-valley circulation; two-
dimensional numerical simulation [ J ].
1991, 10(4) ; 362-370.

MER, wZE, HEW. —A% EHIE R 5 =48 b ROE
Monte-Carlo 2V 1], KR4, 1993, 51(2) : 139-147.

Deng Y Z, Lei X E, Tian R M. A three-dimensional mesoscale

Plateau Meteorology ,

monte-carlo multiple-sources model involving orographic influence
[J]. Acta Meteorologica Sinica, 1993, 51(2); 139-147.
Thind, FEREL, sR/NFE, A5 JURTIRICS T el DX 5L A R
HWFFE[T]. BRERIE, 2011, 32(4) : 924-929.

MaZ Q, Wang Y S, Zhang X L,
between Beijing and downstream area [ J].
Science, 2011, 32(4) ; 924-929.

FRESE, SF4xTn, wiAoR, 4. dbut Ay R R i Y ad B
WRREMEDH[T]. HIEREDST, 2009, 22(9) : 1013-
1020.

Kang N, Xin J Y, Lin Y Y,

analysis of a typical fine particle pollution event in the piedmont

et al. Comparison of ozone

Environmental

et al. Meteorological condition

region of Beijing [ J]. Research of Environmental Sciences,
2009, 22(9) : 1013-1020.
RU, B, REE, S PR AR S 55 K 1A LR

[20]

[21]

[22]

[23]

[26]

[27]

(28]

5 RSN B 30T )22 A 6 AR [T
34(1); 1-11.

Wu D, Liao BT, Wu M, et al. The long-term trend of haze and
fog days and the surface layer transport conditions under haze
weather in North China [ J].
2014, 34(1): 1-11.

XA, XIREE, B8, . sUHSH X KRR IR &
BOSRBAERA[ )], P ERE D 4. HERBE, 2009, 39
(1) 88-98.

LiuS H, Liu Z X, LiJ, et al.

coupling effect of local atmospheric circulations over the area of

PR, 2014,

Acta Scientiae Circumstantiae,

Numerical simulation for the
Beijing, Tianjin and Hebei Province[ J]. Science in China Series
D: Earth Sciences, 2009, 52(3) ; 382-392.

S, Silibello C, D’Allura A, et al. Analysis of pollutants

exchange between the Po Valley and the surrounding European

Finardi

region[ J]. Urban Climate, 2014, 10; 682-702.

AR, WA, T, AF. LA UL A0 04 18 T o
[J]. REIR, 1986, 44(4) ; 433-439.

LiZ K, Pan Y X, Zhou C F, et al. A diffusion model for
fumigation with mountain-valley ~wind _shift _,EJ“] AActa
Meteorologica Sinica,! 1986, 44(4) . 433—'439. '_'_‘.Lf':_ﬂ“' P
HORE, R T, W Ll IURIRRAT SR

X PM2_5/{’1U“ YR [ 1N SRBERLE, 2017, 38(’}_,) £R218-
2230. | W o 4 ]
Dong Q, | Zhdo P S “Wang Y €, et al. Impact| of Iﬁountdm' v,:rﬂ‘éy
wind Llrculdtlup’ on typical|cases of air pollution’im Beijing{ J].

v
Env1r0nmbnlal Smence 201 7 “38 (6) . 2218-2230. ,-"

&'Igﬂﬁ %mHE P ﬁﬁ??ﬂﬁwﬁ#ﬁi%ﬁ
“?:?yaﬁﬁf[u KERHE, 2005, 29(1): 57-63. &
Ren Z HifSu E Q, Gab Q X, et al. Analysis’of. the serious

atmospheétic pollution event caused by emissions in bnunda:%f"iayer
[J]. Ghinese Journal of Atmq§pheric Sciences, 2005, 29(1):
57-63. .

Zhang X Y, Xu X D, Ding Y H,

meteorological changes from 2013 to 2017 on PM, s mass

et al. The impact of

reduction in key regions in China [ J]. Science China Earth
Sciences, 2019, 62(12) . 1885-1902.

Zhong J T, Zhang X Y, Dong Y S, et al. Feedback effects of
boundary-layer meteorological factors on cumulative explosive
growth of PM, 5 during winter heavy pollution episodes in Beijing
from 2013 to 2016 [ J].
2018, 18(1) : 247-258.

Atmospheric Chemistry and Physics,

ZHA, BIE, AR, & &S KR f RO 5L S
WX RIS Y A msEm )], BER#, 2019, 40(2) .
513-524.

et al.

LiQC, LiJ, Zheng Z F,

breeze and sea land breeze in winter on distribution of air

Influence of mountain valley
pollutants in Beijing-Tianjin-Hebei region [ J ]. Environmental
Science, 2019, 40(2) : 513-524.

WAL, T/NFS, BFIR, 5. H IR IIR RIS AL R K m
X 0, $rkrysgm[J]. P EFEERE, 2009, 29(11) ; 1140-
1146.

Xu J, Zhang X L, Zhao X J,

circulation on the transportation of ozone from urban to the

et al. Influence of summer local

downwind area in Beijing [ J]. China Environmental Science,

2009, 29(11) ; 1140-1146.
Seitk, ZEBE, VRN, . JLt B PR EE TS Yead fR H PM,
W R K R AR R R A1) TRAS, 2017,

35(5) : 830-838.
WuJ, Li C, Sun Z B,

explosive increase and maintaining of PM, 5 concentration during

et al. Meteorological condition of



4668 A 42 %
two heavy pollution processes in Beijing [ J]. Journal of Arid Yin X M, Qiao L, Zhu X W, et al. Differences in pollution
Meteorology, 2017, 35(5) : 830-838. characteristics under the southerly and easterly wind in Beijing

[30] Wrrde, XUESHT, 257, 4. 30 PH 0 M DX 0 Bl RUREAE B2 AR [J]. Environmental Science, 2020, 41(11) ; 4844-4854.
[A[ﬁ}‘+ﬁ[.]] %)ﬁ%%, 2015, 34(2) ;. 426-435. [34] Zhao X J, Zhang X J, Pu W W, et al. Scattering properties of
Cao J H, Liu XM, Li G P, et al. Analysis of the phenomenon of the atmospheric aerosol in Beijing, China [ J]. Atmospheric
lake-land breeze in Poyang Lake area[ J]. Plateau Meteorology , Research, 2011, 101(3) ; 799-808.
2015, 34(2) : 426-435. [35] EBR, TAF, B8, % JLE4&Z PM, 55 Y BORH
[31] SRASC, JugHd, R85 2008 4ERkZ AL L7 KOULIN i 52 RERRGIG S Bl R oy BT [T]. RS RS,
[1]. ARG, 2012, 28(1) ; 134-139. 2014, 19(2) : 173-184.
Zhang R W, Fan S J, Li Y M. Observational study of mountain- Wang Y, Wang L L, Zhao G N, et al. Analysis of different-
valley breeze over Conghua in 2008 fall[ J]. Journal of Tropical scales circulation patterns and boundary layer structure of PM, s
Meteorology, 2012, 28(1) : 134-139. heavy pollutions in Beijing during winter [ J ]. Climatic and
[32] HHESS, AREE, &te. dbnt X R IR Fmm 24w 1], < Environmental Research, 2014, 19(2) ; 173-184.
%, 2018, 44(3) ; 425-433. [36] i, S, #p0, 4 U KRR A F2 R TG QAR Ak
Zheng Z F, Ren G Y, Gao H. Analysis of the local circulation in T H )], HEERA, 2019, 40(8) ; 3405-3414.
Beijing area[ J]. Meteorological Monthly, 2018, 44 (3) ; 425- Xu R, Zhang H D, Yang X W, e al. Concentration
433. characteristics of PM, 5 and the causes of heavy air pollution
[33]  FeME, ok, Rmewn, 25, Jb a1 X A m RURIMm 42 RS 14 events in Beijing during autumn and winter[ J]. Environmental
TIBYREZ [ T]. FRIERLE, 2020, 41(11) ; 4844-4854. Science, 2019, 40(8) ; 3405-3414. _n
e r '
. .'.I { | ll
a‘l i f : {I--"'-_ B
.._,.-"‘. ! H“I ,u Py ¥ . 4
— ] F
; A ‘_,."' § 3
i ‘H,,
.-‘H. : o i~ ‘j“ “l“ " = )
f | | 4 ]
J‘. l‘l | e ul




HUANJING KEXUE Vol.42  No. 10

Environmental Science (monthly) Oct. 15, 2021

CONTENTS

Continuous PM, 5 Composition Measurements for Source Apportionment During Air Pollution Events CAI Fan-tao, SHANG Yue, DAI Wei, et al. (4575)
Orographic Influences on the Spatial Distribution of PM, 5 on the Fen-Wei Plain ~ +xtereeeeerereeensenenseee +++ HUANG Xiao-gang, ZHAO Jing-bo, SUN Cong-jian, et al. (4582)
Characteristics and Health Risk Assessment of Heavy Metals in PM, 5 Under Winter Haze Conditions in Central China; A Case Study of Huanggang, Hubei Provinge — «+:+ervesreesesseennenees

..................................................................................................................................................................... LI Xing-yu, MAO Yao, CHEN Zhan-le, et al. (4593)
Concentration and Reactivity of Carbonyl Compounds in the Atmosphere of North China HUANG Yu, CHEN Xi, WANG Ying-hong, et al. (4602)
Characteristics of O Pollution and Key Precursors in Chengdu During Spring HAN Li, CHEN Jun-hui, JIANG Tao, et al. (4611)
05 Source Characteristics of an Industrial Area in the Yangtze River Delta Based on Boundary Observations — «+r+vesreeeeereereresneeeeens HUANG Qing, HUANG Yin-zhi, ZHANG Shan, et al. (4621)
Characteristics and Source of VOCs During O Pollution Between August to September, Langfang Development Zones ++++++++ ZHANG Jing-giao, WANG Hong-liang, FANG Xiao-yun, et al. (4632)
Coating-derived VOCs Emission Characteristics and Environmental Impacts from the Furniture Industry in Guangdong Province +«++++++++ ZENG Chun-ling, SHAO Xia, LIU Rui-yuan, et al. (4641)
Response of Air Quality to COVID-19 Lockdown in Xiamen Bay = +++-veeeeessessesssmssnsnsinminnininisinssn e XU Chao, WU Shui-ping, LIU Yi-jing, et al. (4650)
Similarities and Differences of Valley Winds in the Beijing Plain and Yanging Areas and Its Impact on Pollution «e-veeeseeresserssesenennsssennens WU Jin, LI Chen, MA Zhi-giang, et al. (4660)
Characteristics of Atmospheric Particulate Matter Pollution and the Unique Wind and Underlying Surface Impact in the Twain-Hu Basin in Winter =«+eserereeresremenenennieneninniinenn

ZHU Yan, ZHAO Tian-liang, BAI Yong-qing, et al. (4669)
Conversion Characterizations of Sulfate lon and Nitrate lon in Particulate Matter from Coal-fired Power Plants +-«+sesresveeeesenenenninenenninnenns YANG Liu, HE Qing, SHENG Zhong-yi (4678 )
Water Chemical Characteristics and Influence of Exogenous Acids in the Yanglze River Basin ««+eeceereevsevssssenersiniiniisiiniiin. WANG Qi, YU Shi, JIANG Ping-ping, et al. (4687)
Effects of Land Use on Nutrient Concentrations in the Inflow River of Lake Taihu, China =+«+«sssereresessssememimmimniminininin. LIAN Xin-giao, ZHU Guang-wei, YANG Wen-bin, et al. (4698)
Diversity of Zooplankton and Niche Characteristics of Keystone Species in the Weihe River Based on eDNA  «eeeeeerersesssenenensiiiienenn LIANG Dong, XIA Jun, SONG Jin-xi, et al. (4708)
Occurrence, Distribution, and Ecological Risk Assessment of Pharmaceutical and Personal Care Products in the Aquatic Environment of Sanya City, China -+ REN Bing-nan, GENG Jing (4717)
Screening of Priority Pollutants and Risk Assessment for Surface Water from Shengjin Lake «+:«+xeseereerersererensssnenensininennininnens GONG Xiong-hu, DING Qi-qi, JIN Miao, et al. (4727)
Long-term Changes and Drivers of Ecological Security in Shahe Reservoir, China :tovessesseresserersisminensiiininninen YANG Wen-hin, DUAN Wen-xiu, CUI Yang, et al. (4739)
Seasonal Variation and Influencing Factor Analysis of Antibiotic Resistance Genes in Water Supply Reservoirs of Central China «««+seeseeeeeerees ZHANG Kai, XIN Rui, LI Kuang-jia, et al. (4753)
Geochemical Characteristics and Driving Factors of NO5-Type Groundwater in the Rapidly Urbanizing Pearl River Delta «+eeresveeereeeeeresees LU Xiao-li, LIU Jing-tao, HAN Zhan-tao, et al. (4761)
Spatial Hydrochemical Characteristics and Controlling Factors of Surface Water in the Yancheng Area «veesesrerrereesesenenennincnens WANG Jian, ZHANG Hua-bing, XU Jun-li, et al. )

Identification of Dredging Depths Based on Sediment Vertical Distribution Profiles of Total Nitrogen and Total Phosphorus and Their Adsorption-desorption Equilibria
............................................................................................................................................................ ZHOU Ya-ting, CHEN Xing-hong, LI Li-ging, et al. (4781)

Role of Borate and Phosphate Buffers in the Degradation of Organic Compounds in a PMS/Co® * System: Influencing Factors and Mechanisims «++e+eveseevsememsensemiiiinie

............................................................................................................................................................... WAN Qi-gi, CHEN Zhu-hao, CAO Rui-hua, et al. (4789)
Degradation 2,2',4 4'-Tetrabromodiphenyl Ether by Activated Peroxymonosulfate Using Magnetic Biochar Supported a-Mn0), — +eeererereseseseseensess LI Xin, YIN Hua, LUO Hao-yu, et al. (4798)
Characterislics and Mechanisms of Bacteriophage MS2 Inactivation in Water by UV Activated Sodium Persulfate ~«++xeoveeseveeereeeneeee ZHANG Chong-miao, YANG Hao-ming, WANG Zhen ( 4807 )
Adsorption Characteristics of Phosphate on Cerium Modified Water Hyacinth Biochar «+:+=sesseseressesnesssssnsinmnininnnisne WANG Guang-ze, ZENG Wei, LI Shuai-shuai (4815)
Removal Efficiency and Mechanism of Ammonia Nitrogen in a Low Temperature Groundwater Purification Process LI Dong, LIU Meng-hao, ZHANG Rui-miao, et al. (4826)
Speciation and Ecological Risk Assessment of Heavy Metal(loid)s in the Municipal Sewage Sludge of China GENG Yuan-meng, ZHANG Chuan-hing, ZHANG Yong, et al. (4834)
Meta-analysis of Microbial Communities in the Activated Sludge of Wastewater Treatment Plants Under Different Climate Types «++++++++++ YANG Si-hang, QIN Ze-sheng, LIANG Man-chun (4844 )
Partial Nitritation and Anaerobic Ammonia Oxidation Synergistic Denitrification to Remove Nitrogen and Carbon from Domestic Sewage +-++eseereeseeresssserenenienenensininensnnee

» QIN Yan-rong, YUAN Zhong-ling, ZHANG Ming, et al. (4853)
Cultivation and Performance Analysis of Simultaneous Partial Nitrification, ANAMMOX,, and Denitratation Granular Sludge «++++sseseeseserererenenenne ZHOU Feng, LIU Yong-di, LI Wei (4864 )
Application of Various Methods to Extract Microplastic from Typical Soils in China »«+«ssesseseeseesesimsenensininenenninneinenens ZHAO Xiao-li, LIU Zi-han, CONG Chen-yu, et al. (4872)
CHEN Liang, ZHANG Xi-ying, TANG Qi-liang, et al. (4880)
)
)
)

Evaluation and Sources of Heavy Metal Pollution in the Surface Soil of the Qaidam Basin

Content and Ecological Risks of Heavy Metals in Soil with Different Land Uses in a Rapidly Urbanizing Area LI Meng-ting, SHEN Cheng, WU Jian, et al. (4889
LIU Fei, YANG Ke, XU Ren-ting, et al. (4897
Carbonized Apple Branches Decrease the Accumulation and Damage of Cadmium on Apple Rootstock by Reducing DTPA-Cd in Soil +++++++-- DENG Bo, XUN Mi, ZHANG Wei-wei, et al. (4908
Accumulation and Health Risk of Heavy Metals in Cereals, Vegetables, and Fruits of Intensive Plantations in Hainan Provinge «+eeseeseeseseserenenmiemnenns
................................................................................................................................................... YANG Jian-zhou, WANG Zhen-liang, GAO Jian-weng, et al. (4916)
Correlation Analysis among Environmental Antibiotic Resistance Genes Abundance, Antibiotics Concentrations, and Heavy Metals Concentrations Based on Web of Science Searches —«++++++
MIAO Sun, CHEN Lei, ZUO Jian-e (4925
+ ZHANG Xiao-hong, TAO Hong, WANG Ya-juan, et al. (4933
Effect of Manure from Different Sources on the Leaching of Antibiotics in Soil LI Bin-xu, ZHU Chang-xiong, SONG Ting-ting, et al. (4942
Analysis of the Traits of Nitrogen Metabolism Pathways for Several Forest Soils in Eastern China ««+v+rereereeererreremresiennennncinnne LU Xue-li, ZHAO Yong-peng, LIN Qing-huo, et al. (4951
Denitrification Rates and nirS-type Denitrifying Bacteria Community Structure Characteristics of Bulk and Rhizosphere Soil in Spring and Summer in the Alpine Wetlands
of the Qinghai-Tibet Plateau LI Yu-gian, MA Jun-wei, GAO Chao, et al. (4959)
Microbial Community Structure of Soil Methanogens and Methanotrophs During Degradation and Restoration of Reed Wetlands in the Songnen Plain ««+«esserseeseserenseienienensniniinnnnn
.................................................................................................................................................................. WANG Qiu-ying, WANG Na, LIU Ying, et al. (4968)
NAN Zhen-wu, LIU Zhu, DAI Hong-cui, et al. (4977)
LUO Lu-yun, JIN De-cai, WANG Dian-dong, et al. (4988)
Community Distribution of the Rhizospheric and Endophytic Bacteria of Phragmites australis and Their Limiting Factors in Iron Tailings +«seseereeseeressemeriermnienniinis
CAO Man-man, WANG Fei, ZHOU Bei-hai, et al. (4998)
++ ZHOU Hui, SHI Hai-bin, ZHANG Wen-cong, et al. ( )
YU Hai-yang, SONG Kai-fu, HUANG Qiong, et al. (5021)
(5030)
(5037)
(

Selenium Geochemical Characteristics and Influencing Factors of Paddy Fields in Du'an County, Guangxi »+++++++

Pollution Characteristics and Risk Assessment of Tetracycline Antibiotics in Farmland Soil in Yinchuan

)
)
)
)

Characteristics of Bacterial Community Structure in Fluvo-aquic Soil Under Different Rotation Fallow «w+cxevereeeveesereens

Response of Photosynthetic Bacterial Community to Cadmium Contamination in Paddy Soil

Effects of Combination of Organic and Inorganic Nitrogen on Nitrification and Denitrification in Two Salinized Soils

Response of Yield, CH, and N,0 Emissions from Paddy Fields to Long-term Elevated CO, Concentrations

Effects of Feedstock Material and Pyrolysis Temperature on Dissolved Organic Matter in Biochars :+eeeseeeressressscnnsnniinin YAN Dai-hong, MA Ya-pei, SONG Kai-yue, et al.

LI Yu, ZHOU De-cheng, YAN Zhang-mei ( 5037
+ ZHANG Wan-zhong, ZHANG Peng-yi (5046 )

Spatiotemporal Variations in Atmospheric Urhan Heat Island Effects and Their Driving Factors in 84 Major Chinese Cities «+++++++++=+++++

Research Progress in the Odorants and Their Emissions from Indoor Building Decoration Materials



	1.pdf
	封面
	中文目录


