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Abstract  Utilizing the black carbon mass concentration and conventional meteorological data of the
national reference climatological station in Huimin, Shandong, and GDAS data from December 2018 to
November 2019, the variation characteristics and potential sources of black carbon aerosols are analyzed
based on the TrajStat model. The research findings are shown below. 1) During the observation period,
the average value of black carbon mass concentration is 3.22 pg + m™, and the seasonal variation

presents the characteristics of high in winter and spring, but low in summer and autumn; the high-
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frequency value of black carbon mass concentration in spring, summer, and autumn is under 2 pg + m™,

while above 6 ug + m™

in winter. 2) The diurnal variation of black carbon mass concentration has a

bimodal structure, of which the peak value appears from 06:00 to 08:00 and from 19:00 to 21:00 and

the valley value appears from 13:00 to 15:00. 3) The black carbon mass concentration is obviously

influenced by rainfall and wind. The average value of the non-rainy period is 2. 8 times that of the rainy

period ; when the wind speed is under 3 m -

s™', the black carbon mass concentration decreases with the

increase of wind speed; the air mass coming from west-southwest in winter and from due south in spring is

liable to cause high pollution of black carbon mass concentration. 4) The seasonal variation of air flow is

obvious in Huimin. The air flow from the surrounding areas such as the central Shandong, Hebei, and the

north of Jiangsu takes a high proportion in spring, autumn, and winter, corresponding to high black

carbon mass concentration; while the air flow from the ocean takes a high proportion in summer,

corresponding to low black carbon mass concentration.
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Table 1 ~ Observation results of black carbon mass concentration in different areas
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Table 2 Level of black carbon mass concentration, visibility, and relative humidity in haze weather and non-haze weather

AR RS FEAKL SRR R T/ (pg - m ™) AR E S %% AE L EZF 4B km
4R (REWLEE =10 km) 5 240 2. 44 54.8 21.2
F& (FEULIE<10 km) 2 830 4.78 72.9 5.48
TS (AE L E <2 km) 70 9.28 61.2 1.51

2.6 EmiTHRIBERIESH
BRI AT B TS X M S G ok R, —
AN HL X BT G bR T A Hb Y GL i 2 Ak 38 5 AR
YR G, FE—E REFMT ARG e 2
B IR B X 38 353 A ] B Y X R
VIS T B0, AT LT R 2 b DX ) R VR D 2
12, NI A PR B 43 B A0 R 15 e W B T e R T . AR S
FIH NCEP $2{i) GDAS ¥4l , SR TrajStat =%}
60°N- (1)

N -
A&
55 A
50 TaEsE =4
S
451 =
T o
40 -
15
35~ 43737%
g RO
30 A I 35;1;: e
D W o 3 rE ,#;Rhgé';m '
T T T T T T T |‘ T T T |/ T T ‘l
65 70 75 80 85 90 95 100105110115120125130 135°E
60°N- (c) N
A B
55 A
50 A
WS
45
40 A
35 A
A e il iﬁﬂ/ib =
-1 0 400 " 80D 1200 (1600 Q
30 in i v}

T T
65 70 75 80 85 90 95 100 105 110 115 120 125°E

BR 2018 4F 12 J 1 H—2019 4F 11 f] 30 H 143/
BRI R TR HEAT T 72 h 59 5 1a) 000 J 36, 35 L
500 myE BEHEAT I, I ML AT 1] Sk 45 SR
BUl AT TR Hr, 45 R UL 10, B TR [R 2=
SRNEILIEIRUE St G R BUIP O DA IR S Vi s
W EE A BB TS 1T 50 (3% 3) , DA S 3%
R DH T 118 PRl ST e TR 8 1) 0 A1 AT

60°N- (b
g
55 o
50
i 3nEE
45 -
40 17.53% o750
s i b AN 21.16%
35 4 % WL
N TP N oy D)
30 Ve St ime el i /"/
\\/ wa»,r‘ﬁ R =kl N \
| U > / ! /
25 0 400 800 1200 |sn:m i) ' /
= ——

T T T T T T .I. T T T T T
80 85 90 95 100 105 110 115 120 125 130 135 140°E

60°N- (d) - N
11.60%%3 A%?fé

[ il B
30 p

G400 8001260 18000 ooy ety 3 ST
e —— kT - g (17

T
70 75 80 85 90 95 100 105 110 115 120 125 130 135°E

10 J5 SRR F 104 (a BT, b H e Bk, d. & 7F)

Fig.10 Seasonal distribution of backward trajectory clustering (a. spring, b. summer, c. autumn, d. winter)
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Table 3  Statistical results of black carbon mass concentration in different seasons for each locus
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