F 185 E6HI202445 6 A

;/T‘ fﬁ — gi é j& Vol. 18, No.6  Jun. 2024

CHINESE JOURNAL OF ENVIROMENTAL ENGINEERING

@ http://www.cjee.ac.cn @ E-mail: cjee@rcees.ac.cn G (010) 62941074

£

DOI 10.12030/j.cjee.202304055 &4 S X513; X511 SCHRBRHES A

— =
e v DX — YR B b 2 RS B R R B IR S M
y ¥
Vb 2B SRR
FFELIE LD A T A AN, oY Rk kR 2 sk A4L2, Fu Bl
L ZENR KEHRE ST B TR, Pers e TRE S E, P08 7100555 2. B P84 3R 5 Wi ey

vl BT PR A BN TS Y ) W TR R SR, T 7100545 308 R TH IR AR YT I 35, T RS 714000,
4. BRVGE BB AR B, TH% 710061

W OB OETHESSEE WIS, N HYSPLIT & A Bl 2 7 T 5TEk I T (PSCF) 1k 5 A 5 555
(CWT) SFL5A T T S0 i X — ML VD RS B X I T PR 55 28 A0 B S IR TE B Vb 2Rk . 25 5B, 2020 4F
3 A 26 HEHP X ZU A RSFEM 16 h, e 5T HBEE XKLL ET5% 3~9 h, BRIEFIMG 4 174 H S SRERY e
A H 522 13 A0, BRIREEEETGY . AR RSIE, &P 510 PM,, M PM, ; (/NI 45 5 < g 7
AL, PM,, B/ BE AR IR PM, 5 B9 1.2~13.5 485 PMy o/PM, B LU (E T B Bef TV R AT, HAERTS
PM,, W{E 1~2 h; SO,. NO, Fl CO By/NIFHkEE B B TR, O, B/ H AR IR EE /N . R Vb2 KA B2 S
WERE ARG, KPP X EEY DRI E B R E, PEAAFTUE . BV RS [ v R s b,
VDR I 3 T A VD 22 SRl i KGR XU A BRAR NG, 2 VD ARFE KT PM,, W EE () B TR S L 1~5 he RS 45 R N
e T R Y A KA A s S R TR RS

KR SCHIX; vhdy; SAEE; PM,

AR, FREVH RS AR A, X 5 23RS AR R 1 e B A IA PR AR & % VA
KB RN, WA RS R E IS ) K EF R RZ —, BRI RASUKT-RE DR 3 T R
PR E R EAD, ki e . AR RSB SXT AR A7 0GBt s g 07 AL T LY
We, NG| A NARRPGE | T ACTE LG A S5 AT R, 3 Sl Az R ARSI R B 2 4055
FEAZETRR I, AT I R RSAE LRI, JE RS T IR, X T b
RAXRHE A A AT 2

FENAMEE RV BT AREA | 28 5 REE . ARRREAR SR DA . KRR S AFE . il
FNFI P SE T TR AR FE R BRI R E T, S T TR 2R I 23 Aot o s 4
. RGP AEO G I 5 VA SRS B T B T ebbot . BEZEAED ol 1Tl — kb b
KA R HRAPRAR R0, 25 RERIVP AT PM,,. PM, 5 Al PM, BOMREEEIRARK, HANFRE
TR BE TG IR BEANTR] s P RRAr A5 X R — RV A B R A A T TS, b2 R 22t )
W PM,, HSE iR B ik 3 T 1 763 pgm ™, #H 2 12 %, SO,. CO Fl NO, HFHF ik
FEXA TR, 0 Oy BUimik B AR AN SR INAE X H R — R Ay 2D R RIS I A A T T 4R
W, RIS AR AN ], X S5 T e . XGERGL Y2 B SRR IR G

FKE VG XTI . Bk . VIR, ARG RIS, 2 i AR IR XA —
YU FRE EE R B AR AT A0 3 A% IRVEERAS . PHALESRAR A mAL AR DG DX AR B P A
L VA R P o Pl N e = LN B 5 A | RS R 2 T 7 e - o 2
s B E: 2023-04-13; FABHI: 2023-09-21
EEWHE: Pevid [ RFEEABF 5 RI T H (2020JQ-982, 2021JQ-963, 2023-JC-YB-401)

T—1ELE: T (1983—) , &, ML, W% TR, 19416253@qq.com; RBIEIEE: £ (1983—), &, L, WL TH
i, 19416253@qq.com; EARZA (1981—), 5, Hil, RI##Z, yandongjie 2000@163.com


mailto:19416253@qq.com
mailto:19416253@qq.com

% 6 44 TR R IX — YD A4 TN 23 ST A S b AR R 1745

2016—2020 4EEH X P2 E 5 YL KA 20.5%~66.7% RV RAFUEL, ol Wb R RHHE A K
R A, SR, BAMRARZSRETREHMN . WS AEEEE, e I A a5
B2 ARG M S H b X A3 H AR R 1 — RV R R, 43T T HOG Sl Xk 45 25 A
IR, ARGV A AT O A A ST S YR EE R R . RS YA . YA IR TR A AT
SR, [RIBR A HYSPLIT J5 MFGEEE . AR Mk (PSCF) ik BEACEFIGE T (CWT) Z54f
FE TV RALHIAR R HORIR, ARV D A Gt 5 il [X 23 S RS2 MR S v A RS S R 23 ST i T
RS2
1 #R5HFE
1.1 ZERBRIE

AT FH 308 T A 2 o 5 R T /DN ARG B ok 1 B D 48 A AR IR T s A B
(http://221.11.17.250:9000/Home) . b 1155 T ORI IE T35 B ARG A i L NCEP 23k PERHR L 3R
4t GDAS S8, ZSEAHER R 1°ox1°, 20528 00, 06, 12, 18(UTC a4 MR, mEER 23 )2,
SGERAUFERE . W, SR AR g RS,
1.2 WRGE

WA RS RBRPMRIE (3Z2 004 KA B w3 e 2= AU E RO A e e ) A [ 2016
120 5BV (TP R AR MFNBRA S B A ) (BT [ 2020 1 76 5)PY HE4T, [RRSXFVb2E
KA LI RRE o VAR RAEREERI MRS (P ARRZTPEARE ) (BhiAT [2004 ] 31 5),

FET IR PR 2 T i N S, BT v AR AR M R R DG 45 T R A AN S TS Y
HEVRBERNRAE . ARV AR A, MU (PR LAHT 6 h) . Vi (AR R R v
DI (WREEFRIE 6 h)3 MBE, KR RAGEIAHT 6 h SET5 Yk Ve T 32 Vb KA 2 B2 R
R, TRV AT IR . WURIAZ D2 KA AR AR B YD A S (B e B L VDA i o e
RIS R, Ha AR (1) 5 ORI 32 V22 A S o e R A7 o ik AR s R o, H:
THEARIA (2); VERSXFR K H SER T A AR (3).

_ (Cm - CO)
M= C, (D
e (Cm}; 0) )
AC=C,-C, 3

A MOABUR R R EE S ISR, T A; C MIEER R, C, MDA BUEIRE; v oEUR,
(ngm?)h™, CAVPANRLR/ZERAT 2 TR, H Ub 2R /25 oA 2 28 WG o i TR B A 2 22 T /N4
h; AC HUPARA BRI EE H MERITTRR, C, Sallvbsgne H ki ik B H A, C, Rz
22 KA ORI S R . (WA AT — H S HE5ME) . =X (1), (2) Al 3) Hh ik i
DR pgem ™

R HYSPLIT Ji5 LA, DUk v RS SE BRI FAS (34.35°N, 107.18°E) ML, 4
FILAHYb AN GG EE] 3 H 26 H 00:00 Fl PM,, TSk FEIEERTE] 3 H 26 H 04:00 Ry 5 tniia), Al
500 m = 24 h JEI#GE, TR OCH X YAk IR . SR PSCF A1 CWT 20 #iffi e e X P 2R YR IX
FRHEER 517 3 H 25—26 HZEMBIIR 500 m 55 EE 24 h J51005 ., PSCF fRdt T4 s B & R TSR 1) —
PRI AR TS YR A AR, 27 5 X 5311 A i, PSCF (B Z8ast XA BT YLty 1t
B0my; SYEAEZIRS TR UG 28 ny WAL, PSCF J2—FhAIMER, IR Ty, /N TRASE XA
PR PO P s R 3 A, RS20 L AR 8 W, SR FAIR PSCF AEfE . PSCF 3575
R @), W, BERE (5), WPSCF HA LI (6).

mi;

n;;



1746 ok L B ¥ W %18 %

1.00 80 <n;
070 20<n;<80

WVi=1042 10< n; <20 (%)

WPSCF = W,; x PSCF;; (6)

CWT J7 i Al i H R A E I B, 3T AN RIS G IR B BT/ N, 7 CWT 23HHh [R) R AR &
B, LI ny, BN R EM . CWT IR (7), WCWT HEEIA (8).

1 M
CWT,‘] = P 1 C[T,-_/-[ (7)
=1 Tijt
WCWT = W,;x CWT; (®)

. CWT, JERIKS i PIIRCEARIE ; 1 RPUE; C, R [ 2L G i ISR RIS R ;s 7, 2
B LAERIA i 4RI TEL. PSCF FT IR R BFREEHIT CWT 20T, DABD ny, BN AR

2 ZER54S

2.1 PERSERARKSRE S

M 2020 FRAHES AR, 3 H 2526 H, ZESRAESSEEN, S0 EPIH AL TR
PRA, WEETREPTICH X F AR IX PO T3 el A R, i Sl b DXk ) 1 Vb A 2 s
ARG SR YDA, erbbX 3 26 H I T AAERRIN— IR R, #E 1 ATAL 3 A
26 H 0:00, VR Aelihsxs, B ATERARB s e meit . 7o, S, THrE 41, Al
MFek 16 h, Ho 5l @ HAVE R B KA, FNHBR L KRR, HrAZ U R RS, 500
TR PM,, W B ey, IR 2 U — bsrfE (150 pg-m ™) B9 10 %5,

1 2020 £ 3 26 BxH 5 i RESIFIRANLER

Table 1 Identification results of dust weather process identification in 5 cities in Guanzhong region on 26™ March,2020
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Fig. 1 Hourly variation of particulate matter concentration in 5 cities of Guanzhong region from
18:00 on 25" March to 21:00 on 26™ March,2020
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The impact of a typical dust weather on air quality and the source of the dust
in Guanzhong region
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Abstract Based on the ambient air quality monitoring data, the influence characteristics on urban ambient air
quality of a typical sand blowing weather process in Guanzhong region and the source of dust were analyzed by
applying HYSPLIT backward trajectory mode, potential source contribution factor (PSCF) and concentration
weight trajectory (CWT). The results showed that on March 26, 2020, Guanzhong region was affected by dust
weather for 16 hours, and 5 cities in Guanzhong had severe and above pollution for 3~9 hours. The air quality in
four cities except Weinan was 1~3 levels worse than that of the day before the dust, reaching light to heavy
pollution. During the dust weather, the hourly concentration of PM;, and PM, ; in the five cities of Guanzhong
showed a “unimodal” variation, and the hourly concentration of PM;, was 1.2~13.5 times that of PM, ;. The
decreasing period of PM, ./ PM,, concentration ratio was located in the early stage of dust weather, and its valley
value laged behind the peak value of PM,, 1~2 h. The hourly concentration of SO,, NO, and CO decreased
significantly, and the daily variation range of the hourly concentration of O, decreased. The dust weather was
caused by the Mongolian cyclone and the ground cold front system, and the main sources of dust were the
Tengger desert, Kubuqi desert, Mu Us sandland and the Gobi desert in central and western Mongolia. The wind
speed and direction of the cities near the sand source area had a sudden change before the arrival of dust, and the
increasing of the PM,, concentration in the cities affected by the dust laged behind it by 1~5 h. The results of
this study can provide a reference for forecasting and early warning of the influence of dust weather on ambient
air quality in Guanzhong region.

Keywords Guanzhong region; sand; air quality; PM,,


mailto:19416253@qq.com
mailto:19416253@qq.com

	1 资料与方法
	1.1 资料来源
	1.2 研究方法

	2 结果与讨论
	2.1 沙尘天气概况及天气形势分析
	2.2 颗粒物质量浓度变化响应特征
	2.3 气态污染物质量浓度变化情况
	2.4 城市沙尘影响日颗粒物浓度沙尘源贡献及环境空气质量状况影响
	2.5 沙尘传输路径及来源分析
	2.6 沙源地至关中地区主要气象条件分析

	3 结论
	参考文献

