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Abstract  The aerosol total scattering coefficient and its relation to the aerosol number concentration and
meteorological conditions on cloudy, sunny, and cloudless days were analyzed using the integrating nephelometer and
PCASP(Passive Cavity Aerosol Spectrometer Probe)-100X of three aerosol detection flights over Shanxi Province in the
summer of 2013. The movement tracks and possible sources of aerosol pollution were discussed using the HYSPLIT
(Hybrid of Single Particle Lagrangian Integrated Trajectory) model. The results showed that the range of aerosol total

scattering coefficient varied from 0 Mm™ to 499 Mm™. The aerosol total scattering coefficient and aerosol number
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concentration on sunny days were significantly higher than those on cloudy and cloudless days. The aerosol total

scattering coefficient decreased with altitude. Given the multiple pollution sources in the underlying surface, low wind

speed, high relative humidity, and existence of a temperature inversion layer, the aerosol total scattering coefficient and

aerosol number concentration increased. The ratio of the backscattering coefficient of the 550 nm wavelength was larger

than 0.1. The aerosol total scattering coefficient was mainly influenced by the particle size of 0.1-0.5 um, indicating that

a significant fraction of particulate matter in Shanxi Province was attributed to fine-grained particles. Furthermore, the air

pathways, which caused the high aerosol total scattering coefficient and aerosol number concentration, are mainly from

the southwest. The contribution of local near-surface sources to aerosol total scattering coefficient is greater than that of

long-distance transmission.
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temperature (7), and (d) relative humidity (RH) during the ascent stage on 19 August 2013
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4 1
No. 4

BAKIESE: PR R R EUR R AR LR 7

FENG Qiujuan et al. Aircraft Measurements of the Scattering Properties of Aerosols in Shanxi Province in ...

487

BOARE . RSN FR R B RG E H I UEE, BR
— RVEAEAE 1300 m = FE 2 A7, T N 2898 B RHIG
ERBR B . SEG REA — 2R,
FH WIS §OR i 3 Je e R Z TG R 3B —
UGB TE 2500 m = B 4, 1% & T 250~2700 m
A BRI (TIL), 763 285 H
BT R REXEL) 500 m, I AAE RBUK
FE i RAE N 1354.6 em”® Him T2, BHEUS REAE
TR JE S I — U B S B R 0T e )
3000 m LA b0 e Bk B A IR R BTN
B RAED AN 1672 cm™. 9.87 Mm' ',

K 3 ELAR IS BN 782~3813 m,  HEZS 444
N MHITH ] 2300 m SIEIRBOREE . S HUN REGERF
TR R KT, SRIREORIE . BEUT REUR K
B35 8205.7 cm . 253 Mm'', 2300 m LA T X[
o ET R, RGE A 2~4 m/s, R /)N LI R AR AL
AN, AFIT RIS G 2300 m L ER# 5
K, RRRARN, SIBEREORE . S 25
SN, XU S X S S R R R

Pl 4 1 1 ELAR NG D 780~4409 m, 3300 m
DA A JR AR PR A ST SR 0 v 2 ) 388 i v
PNV TS A FEE R U R B KA ) N
25122 cm>. 119 Mm™'. 3300~4200 m H 3 IE R

ORI, RN 1820.5 em™, M EH R %A
4500 — (a) 4500 — (b)
4000 Q 4000
3500 3500
3000 & 3000
£
2500 2500 —
g
2000 ( 2000
15004 1500
1000 J 1000
LN DL DL | LI L R |
0 50 100 150 0 1000 2000 3000
EE AR /Mm? S YEIBBR BE fom™S

AR 10'Mm &, MR KT 80%, B
PRI oS P P AR P AR BT MBI PR L
SR E, U YR B TBUR RE X A P P P Wi L
IR LA H AT VIR 2R, G e LIS
221 (KR B IR AN R IR AT RE bR
PRI, FEGRIE TR, (B AR

B 3 A ZR U AR T A B R B BGR
TR B P e P A AR R R RO

K, B IRZ R IR T EORE T IS R

HORE ., BHURRBHE S THE ML ZKLET.
M3 RATAE R NI E, 8 H 19 H ¥AT X4 AL
TR IR AR, AT i, IERE
WREE . U RBUmAS: 8 H 20 HIN X AL T3¢
K, YT B g, [EI A KRN, AR
FAFHM TSR B, R IRBOREE . B
FHW R 8 H 28 HAETMIAMIE 282 AL, N
[f V5 e 8, fH s KA 3] 16~20 m/s, X
NP NE RGBS N U NEE” 57/ e 7 7 071
FE SHU RN T8 H20H.
3.3 JREBUTEM

Ny B 2 R ) R RESRIR, 32 HI NOAA
B R S I6 = AOR R U R ) RV A A
HYSPLIT (Hybrid Single Particle Lagrangian Integrated
Trajectory ModeD) A& 2 1 5500 73 K05 G 4

4500  (c) 4500  (d)
4000 4000 4
3500 3500
3000 3000
2500 2500
2000 S 2000 S
1500 — 1500 —
1000 - 1000 -
;) 51015202530 O 50% 100%
TI°C RH

K4 &2, EH520134:8 )28 H
Fig. 4 Same as Fig. 2, but during the ascent stage on 28 August 2013



488

k5 3 5B A
Climatic and Environmental Research

24 %%
Vol. 24

kL YR, EFERL LI AT X SO B &
e AR 22 AR IR TR 0 A R A R 4L
245 (NECP, GDAS) 1° (4iE) XI1° (&)
SRR, R TR R F < R I B0
() I B0 AT, BU0E AR AR T TR M 3R = B 1000

2500+

Source % at 36.94N 112.07 E

5 20134 (a) 8 H19H. (b) 8 H20H. (¢) 8 H28 H ¥ATIXIK 1000 mm /% (L), 2500 m &% G, 3500 m %

3500 m (8 A 28 Hi% B N 4000 m), Jql4lL

NOAA HYSPLIT MODEL
Backward trajectories ending at 0900 UTC 19 Aug 13
GDAS Meteorological Data

Above ground level/m

HE YIS AT I 18] BEE 9 72 ho

K5 9B 3 e i RS 1R R . 8

19 HASEHU 34N i B E R B AR 5 ), o
1000 m (Z06) Bondb AT, KBNS E—
HEATFEANSEE, @iddii. WALRIE LT,
2500 m () BoRpidb AT, AHENE G E

NOAA HYSPLIT MODEL
Backward trajectories ending at 1500 UTC 20 Aug 13

GDAS Meteorological Data

(@) (b) o~ < ? \ i\
N w7 L“\”(Ah‘*’"“ 507 e / |
s j\\ ﬁ 9@1\7
9a_ z \\
7“ o ~—
N
~
[sol
®
*
8
3
o
(]
,f/ %}AL
»/“ )
- 2, £ : oL
2 el 30 1 T L i
3000 Fmmmem e e 3308 el o e —
2500 A——————————— e — € | 2500
1000 A 1888 e e pepu ey
= = = = 500 o | 1000 %=
T T T >3 T T T
0000 1200 0000 1200 0000 1200 § 1200 0000 1200 0000 1200 0000
19 Aug 18 Aug 17 Aug 20 Aug 19 Aug 18 Aug
Time (LST) Time (LST)
NOAA HYSPLIT MODEL

Backward trajectories ending at 1100 UTC 28 Aug 13
GDAS Meteorological Data

Source * at 38.48N 112.85E

ez o N 2
ST L

% f :;“7\, ; 7

> 2 3 r's

2 | 3500 A——t———v——0———>———0———~ 3800
E [ 2500 b—————a—— ——— - 230
el @ 1500
O | 1000 *— = = % 1000
ol 500
§ 0000 1200 0000 1200 0000 1200

28 Aug 27 Aug 26 Aug
Time (LST)

72 h & A2
Fig. 5 The 72-h backward trajectories of air at 1000 (red), 2500 (blue), and 3500-m (green) height on (a) 19 August, (b) 20 August, and (c) 28
August 2013

(&) <A



4 1 BIAKIASE: 1L PR I AU R A LRI 72

No. 4

FENG Qiujuan et al. Aircraft Measurements of the Scattering Properties of Aerosols in Shanxi Province in ... 489

HENFEEER, @R FEFEANDLTE, 3500 m (%%
) BoRTEXERTT, SEINEBEEHR. TE.
BVt jE it N L vE, IFm s . 8 H 20 H 1000 m
(Lot B RARIEREEAT, SHIHHNZE R T RiE
gy, @AEMILENE LT, 2500 m (). 3500 m
(gt AREEE R EOL, Bl a —A 8 51 iE
B, MBEVE AR IRE IS HR . WEEIAILTE, 8
H 28 H 1000 m+ 2500 m 13500 m < [ %% 5l #1285
A5, PHACREEAT, A B N H R, &
BNSE. BRIRNALTE, 8K A,

LR KRR AL R B i . LA 3
YOS RS IR AIE B B R, 38 AR
B &RE HOR BRI S g A2 2 TG
A m AL A2, RSO, FkPE s, s g
WYL G RCIE IR B ORGSR
RNVER AR, SRE T RMHER S, PR A
Hl AR B, SRR AN, AR TG G B

4 JFEIEETEE

J& IR U R AR ISR I th dnkL S E A
HESE, LA MEU RS SE R
B R B LA . ARTE Mie BN FEIS, k7 REE
SRR, FT A 5 S MO 2 gk, B S
I B EE B RN AT DL S R IR T CRE T B4R d<<
1.5 pm) ESIERH AT SR, B 6 A3 AN RIR
TRAHLITE T B BOUL U 380 FR) S T ST LU B vy 2 ) 2 EL
A, LAA=550 nm )5 A #UH LA, 2013 428 H
19HA = 8 H28 H/b =& & 2800 my 3300 m A

T M AR AR, AR TS L4 0 0.104~
0.164. 0.108~0.194, X N & HUH R B = E X,
1P 2800 m. 3300 m A ) B R s Ok, AR
B8 B 43 5 N 0.012~0.335. 0.052~0.412, Xf N
SO RBUARE X . 201348 H 20 HE = Ja 17
RO L B e B T 2 B A A BB, KON 01165,
/09 0.0920 3X 1] B A 52 2 AR F 5 S R 4
K205y, 1E R 1R U ELIRBIR K .

HRE Mie B BB THEL, A IR M H
KT 0.1, SHERPF KEBS/NT 1.5 pme. K4
A, 3ZRUOWI R SN T 0.5 pm S BEOR
BRI 99% UL F. a6, FAPEH
B 1L PG B 2R S rp IR 7Y e A ™ B . o R
8 A19HA = 8 H28 H/A 2 Ja M HUi ELiZ i K
F8H20H =, MBS PFREREKEGS. b
= EAR0.1~0.2 m FIGITRLF o5 S B0R B E 4
KFE=R (WED.

5 BSRBIMEIREAXER

NTIE = EafbaRRARSESE s
I IHU RS EOREE R R, XU RIHUR
ZBONMBUR R min“F¥, 1533 MR KT
BHRFER P HINOL A 75 DA 1544, FExFREA
AT, WETHEREY, B Lo
D BARRIRA G N RIEBEOR FE AR 3 5
S RB AR IEAR—B0, SHOREE D {E U
R I, SO U R R AR
FEEBNRAE. BT NE = Eefb ot @mas 5%

0.45 T T T T T T T T T T
0.40.] — 201348H19H ]
“4Y —e— 201348 [420H

035.] — 20134873281 ]

0.30 - -
52 ]
& 025 -
ﬁ 4
E 0.20- -
g

0.15
e
0.10

0.05 +

0.00 ————

1000 1500 2000

2500 3000 3500

4000 4500

B /m

K6 20134E8 H19H. 8 H20H. 8 H 28 H &L LTHHY BUS A MU LU i) 1 1 43 A
Fig. 6 Vertical distributions of the backscattering coefficient during the ascent stage on 19 August, 20 August, and 28 August 2013



S EE K B WA 24 %

490 Climatic and Environmental Research Vol. 24
F4 INEXRSBERRNITHARENZEESARNEIRE
Table 4 Aerosol number concentration in different size during the three aerosol detection flights
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2013-8-19 0.1~0.2 413.5 1259.3 10.8 77.0%
0.2~0.5 118.8 291.2 0.0 22.1%
0.5~1.0 3.9 16.0 0.0 0.7%
1.0~3.0 0.8 9.1 0.0 0.2%
2013-8-20 0.1~0.2 1465.7 3982.5 206.6 53.1%
0.2~0.5 1277.3 3593.9 182.6 46.3%
0.5~1.0 14.0 40.3 0.0 0.5%
1.0~3.0 1.7 9.3 0.0 0.1%
2013-8-28 0.1~0.2 572.9 1634.3 22.4 63.5%
0.2~0.5 320.9 905.4 5.3 35.6%
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