REIRIE RS 2020,40(4): 1421~1428 China Environmental Science

A R AR X B AR SR B SR R AT R

BRI T M LA W RO P (LU TR R I S T T S R S R A
B A PRI S 3 /5 5 5 S TR 5 A U R B30 0, VTR B30 210044 2.0 /8 ORI 5 2 W /K T s T sie
FHULIN P 210044)

FEE: KM 2018 4 6 H LK 2017 4F 10 H B nC AR TR (BC)E ELW I AT Mie HUN BIETHE BC J62% )55 (AODge), 4 45 i TUV Fr gt
SRR BC A 8 JIO'DIAI JINO,] H 28 He K T AR A IS0 45 SR 22 WA 7 BATHT,JTO DA JINO] H 28 (3 5 B AL 53 A7 e (1 4 17T 12:00,1H
BC %} JIO'DIFI JINOHIFE AT HI TE /P I 5/, 75 6:00 1 18:00 2 A7 K I KA 5T 15~13.7%H1-19.0%. AODgc 55 YuA# FR AU AR LRk 47AH 26, BC X
it R BE Bk AE JIBEAE AODge BT T R 4RI O I, 6 REO AODsc IS I UK AEIA T Z 0~1km P, GAR RE i AR IEAH G, IX
GEIMEYT VIR OGO DI JINOJETE B 18 L 55 S AR DG R B R 373K 0.99.BC X6 fift 2 B eyl A FE B 1o 38 Mgt 38 (U P 25 /8,
B IR R KA AR 0.1%.

KRR BRR: OUMREL TUV B Bk REARN

FESES: X513 XHRFRIRES: A XEHS: 1000-6923(2020)04-1421-08

DOI:10.19674/j.cnki.issn1000-6923.2020.0157

Study on the influence of black carbon aerosol on photolysis coefficient in northern suburb of Nanjing. LU Huan', AN Jun-lin"",
SU Xiao-gian', ZHU Bin'?, SHI Shuang-shuang'? (1.Key Laboratory of Meteorological Disaster, Ministry of Education, Joint
International Research Laboratory of Climate and Environment Change, Collaborative Innovation Center on Forecast and Evaluation of
Meteorological Disasters, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2.Nanjing University of
Information Science & Technology, Nanjing 210044, China). China Environmental Science, 2020,40(4): 1421~1428

Abstract: The optical depth of black carbon (AODgc) was calculated by Mie scatteringtheory and vertical observation data of black
carbon aerosol (BC) in Nanjing in June 2018 and October 2017, which was taken as the input parameters of Tropospheric Ultraviolet
and Visible radiation model (TUV) to studyeffect of BC on the diurnal and vertical variations of photolysis frequencies (JO'D]
andJ[NO,]). At 12:00 noon, the diurnal variation of photolysis frequencies had one peaking on the ground, but the attenuation of
photolysis frequencies by black carbon(BC) were minimal. Then the maximum attenuation of J[O'D] and J[NO,] were—13.7% and
—19.0% at 6:00 and 18:00. The relationshipbetween AODgc and photolysis frequencies was nonlinear, and the attenuation ability of
BC to photolysis frequencies decreasedwith the increase of AODgc. When the value of solar zenith angle was 0°, photolysis
frequencies were most sensitive to AODgc. In the boundary layer (0~1km), photolysis frequencies had a positive linear relationship
with height, which was closely related to vertical variation of ultraviolet radiation, and the correlation coefficient (R)between it and
photolysis frequencies was as high as 0.99. The attenuation degree of BC on photolysis frequencies increased with the decrease of
height, but the vertical variation of it was very small and the maximum value of anomaly was only 0.1%.

Key words: black carbon(BC); photolysis frequencies; Tropospheric Ultraviolet and Visible radiation model(TUV); diurnal

variation; vertical variation
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Fig.1 Thevertical profile of Mpc at 80 'clock on October 24,

2017
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Table 1 Air conditions from October 24 to 30, 2017
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Table 2 Radiation forcing calculated by TUV(W/m?)

L IE G
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Table 3  Air quality and radiation forcing of BC during the

period of observation

a1 MBC(Q) AODge k/ﬁ)%mmz%# ﬂﬁﬁiﬁ%#jﬁiﬂ
(pug/m’) FRIE(W/m?) (W/m?)
05-31 1.28 0.017 3.61 —5.89
06-02 3.18 0.029 5.95 -9.52
06-03 3.20 0.026 5.53 -8.87
06-04 3.89 0.036 7.60 -12.35
06-06 3.35 0.029 6.23 -9.84
06-07 3.45 0.032 6.73 -10.96
06-08 4.53 0.044 9.22 -15.12
06-10 1.81 0.017 3.67 ~5.87
06-11 1.82 0.016 3.66 ~5.87
06-12 2.03 0.017 3.69 ~5.86
06-13 222 0.019 4.07 —6.41
06-14 3.23 0.024 5.34 -8.16
06-15 1.98 0.017 3.69 —5.86
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Table 4 At 160 'clock,AODgc o-1xm, correlation coefficient(R)
between photolysisfrequencies andAODgc, ultraviolet

radiation in the vertical direction

HI  AODgc, o1km R #481,50'D] R #4143 /N0, RAODBC, 10'D] RAODgc, JINO,]

06-04 0.014 0.99 0.99 0.97 0.97
06-07 0.015 0.99 0.99 0.91 0.91
06-08 0.026 0.99 0.99 —0.55 —0.81
06-10 0.010 0.99 0.99 —0.56 —0.81

TE AR AHR R B T B PR, P<0.01.

*5 XMAKSHESHEMME, BIEEMHEIRY
Table 5 Slope, intercept and correlation coefficients of

photolysis frequencies and the fitting curve

3 Rl L LB
JIO'D]  JINO,]  JO'D] JINO;] JO'D] J[NO,]
06-04 2.14E+06 6.26E+03 —25.48 —40.99 0.99 0.99
06-07 2.15E+06 6.35E+03 —25.73 —41.54 0.99 0.99
06-08 2.18E+06 6.48E+03 —24.78 —40.61 0.99 0.99
06-10 2.10E+06 6.32E+03 —25.75 —41.84 0.99 0.99

TE AR R HO T T B R, P<0.01.

K7 gl sk o AEH 16:00 AJJO'D or NO,J
fE O~Tkm 75 P O3S AE, 4 58 422 (20m)AJ[O'D
or NOLJMIZE M, AL T4 /ZAJ0'D or NO,]H
PRSP (B 268 R BB 2 5 P38 1 2241, M 77 8
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Fig.6  Vertical change of elements in boundary layer
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