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Characteristics and Parameterization for Atmospheric Extinction Coefficient in
Beijing
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Abstract: In order to study the characteristics of atmospheric extinction coefficient in Beijing, systematic measurements had been
carried out for atmospheric visibility, PM, s concentration, scattering coefficient, black carbon, reactive gases, and meteorological
parameters from 2013 to 2014. Based on these data, we compared some published fitting schemes of aerosol light scattering
enhancement factor [ f(RH) ], and discussed the characteristics and the key influence factors for atmospheric extinction coefficient.
Then a set of parameterization models of atmospheric extinction coefficient for different seasons and different polluted levels had been
established. The results showed that aerosol scattering accounted for more than 94% of total light extinction. In the summer and
autumn, the aerosol hygroscopic growth caused by high relative humidity had increased the aerosol scattering coefficient by 70 to 80
percent. The parameterization models could reflect the influencing mechanism of aerosol and relative humidity upon ambient light
extinction, and describe the seasonal variations of aerosol light extinction ability.
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Table 2 Average light extinction coefficients under different conditions

ZA5 5 &4 0,/ Mm ™! o,,/Mm™! o, (dry)/Mm ™! o, (RH)/Mm ™!
HZ 17.6 +7.8 19.0£12.5 348.5 £338.3 —
S e "3 6.5+3.2 19.9£9.5 485.9 +461.4 —
> =B
"z 20.0+10.5 27.2 £18.0 454.3 £446.6 821.5 £969.5
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PM, s =250 pg-m ™3 17.2 £13.9 57.5+21.4 1317.5+332.4  2032.3+961.8
£3 AFEEELHXSERSEFEEN 53T L
Table 3 Comparison of aerosol optical properties in Beijing and surrounding areas
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N, M9003 Ui BEAY M9003 i BEAY e Auroral 000 Byt Y
L 5 5 IEl e B 5
L AE-3U BB AB-16 TURRENE (X M9003 MR X AE31
B 154 243 +255 292 +277 289
. " 190 351 294 —b 343
o /Mm :
+ &S 215 311 +280 286 +318 452
= 116 259 £284 325 £323 356
B 18 45 £39 — 35
o HZ 21 54 £40 — 58
o, /Mm
! Bz 17 67 +53 — 92
X7 9 58 +57 — 70

1) “—" R8P H SR EE



3586 2 S 36 &
2.3 CRMSHIL TR + 50
2.3.1 HESHRAR 25 R 7=0942 8¢
St T BRI T AR P, VA I 1 B 1A P ik so00  KS08642 '

B, L% B S P T A W S 2500 }
S R R £ RH) Bk 4 25U B T2 —. 2
A A I A R R O T Tl 5 s
N PM, B AR N 7 — DS B A 7. A F ﬁ 1500 f
FOETRPIRE R M0, FN 8 ((RH) il & |
SR R R RS R SRR =
AR(5) R 00

o =axM x (1 -RH/100) ™0 (5) o

, N [TERYAN 2 2500 3 35

Ko, o, o MR RH 4% B AR 2 0 2% 9 Ot & 8 N s

(Mm™") , PM, ; 5t & ¥k & (pg-m ™) FAH X 2 3
(%).

FIF 2013 457 H 22014 410 J , 35 79744
R/ NI AR T AR R AT [T 0H A BT AR
B R 4 . B3 ASER I EiEA R
oI o BT EEEL R b REET
1.0, RUFEAFZ EAXRE LT o, S KT E
W PE T 2R MR DG R Xt R 5 ) A e I i Tk
FEAE A R B CSEUR TR 2 5 2.

3 BEUARTEERREY 0,  SZWHLREY o, 3T

Fig. 3 Comparison of o . and o,

ext-c

2.3.2 AFEIZRIGYeRGL R S5 &

YT A B AR AR AR R 2T B SR
T2ty | AR/ BB E R S B — o 1 22
SME R THRREEWE SSERIEGRE N Z R
(R 25 PR AL, AR BIF 5 K SO0 30 %) K080 A A 3 4l 4%
JHEEGB~5H) AFE6~8 ) BkEO~11

3500 3500
(a) HF (b) %
3000 - 3000 F g o426
_ y=10957 4x ‘_,-"“f .R! — 08354
'E 2500 F R*=0.896 1 o 2500 | .
L]
: a0 . S
£ o 2 000 .
& 2000 | . ,-"‘2 . < - e
. L ‘ 1500 F - .o
z 1 . "j‘; ’ ‘?,l.o".. [
- - * i
i 1000 | wlh . . 1000 | *
.
500 F 500
U ' 1 L L 1 L 0 1 L L L ' L
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
3 500 3500
(c) Bk (d) &% .
3000 3000 r * o
rd
- y=0.947 Tx . y=0959 8¢ oo
§ 2500 | R2=0.8587 ow e :f‘,,,» 2500 R = 0.908 3 . g
F . * e e
% 2000 | "y 2000 | Y Pk A
w2000 . -l o P8 g
ﬂ ., - A 2 -» . ..
= A
¥ 1s00 f *pe “g. i 1500 | e
: F
£ 1000 b . 1000 |
500 b 500
U L i i L i i L A A A ' L
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
W R B e/ Mm™! S K BT Mm ™!
E4 AEEHRBERELSBUARERL

Fig. 4 Comparisons of light extinction coefficients from parameterization schemes in different seasons



10 34 W45 ;b sUil DR U DEHRIE e S E TS 3587

R4 TRFHTHASHUATRMEAER
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