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Contributions of Factors That Influenced the Visibility In North Suburb of
Nanjing In Winter and Spring

MA Jia, YU Xing-na™, AN Jun-lin, ZHU Bin, YU Chao, ZHU Jun, XIA Hang

(Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Collaborative Innovation Center on Forecast

and Evaluation of Meteorological Disasters, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: The data of visibility, relative humidity (RH), temperature (T), concentrations and chemical compositions of particles
from January to May in 2014 were analyzed to understand the effects of meteorological elements and aerosols on the visibility in north
suburb of Nanjing, research the contributions of different aerosol chemical compositions to extinction coefficients and propose the
visibility fitting solutions of this region based on different parameters. As the results showed, the average visibility during the
observation period was (5.78 +3.64) km; there were obvious negative correlations between visibility and RH, PM, ; and the
correlation coefficients were —0. 66 and —0.48, respectively. The average extinction coefficient in winter was (398.72 +219. 88)
Mm ™", the contributions of Organic, NH,NO,, (NH,),SO, and EC to extinction coefficient were 38.81% , 27.81% , 23.95% and
7.15% , respectively; and the average extinction coefficient in spring was (248.36 +78.42) Mm ™", the contributions of Organic,
NH,NO,, (NH,),SO, and EC to extinction coefficient were 31.59% , 24.36% , 32.63% and 8.64% , respectively. The visibility
fitting solution based on chemical compositions of aerosols was better than that based on extinction coefficient when comparing the
different fitting solutions. The levels of PM, ; mass concentrations’ influences on the visibility depended on different ranges of RH; the
visibility fitting solutions based on PM, 5, RH and T explained that the effects of PM, 5 on visibility were strong when RH stayed low,
while RH became the more important factor with its increase.

Key words: visibility ; relative humidity; PM, ;; compositions of particles; extinction coefficient; fitting solutions
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Table 1  Mean values of visibility, RH and mass concentrations of PM, 5 in different ranges of visibility

RE L 51 Rl [E¥INs N
/km /% /% /g m ™3
<1 km 0.56 132 3.71 79. 33 95.61
1 ~3 km 2.10 796 22. 41 79. 94 89. 58
3 ~5km 3.98 851 23.96 68. 21 65. 60
5 ~10 km 7.25 1313 36.97 50.25 52. 10
>10 km 12. 60 460 12.95 35.99 34.13
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Fig. 1 Daily variations of visibility, 7, RH and mass concentrations of PM, 5 during the observation period
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Fig. 2 Altitude-orbit cross-section of total 532 nm attenuated backscattering intensity and aerosol types on January 19"
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Table 2 Mean mass concentrations of components of fine particles in some cities/ g m ~3
Ay IRF 1) (4F- 1) oc EC  Na* Mg?* NH/ Ca®* K~ F- NO;y cl- SO~ NO,
ABFFE(PM, ) 2014-01 27.24 2,91 2.80 0.45 13.62 2.38 1.70 0.26 19.77 7.98 15.64 0.47
AHFFT(PM, | ) 2014-04 ~2014-05  15.20 2.19 1.77 0.35 10.70 2.10 1.09 0.20 9.98 4.94 13.02 1.33
BRtILRR(PM, ) ' 2010-05 ~2011-04 — — 0.5 0.2 4.1 0.8 0.9 0.3 7.3 2.1 10.8 0.2
#INTH(PM, )2 2011-06 ~2011-08 — — 019 002 1.77 073 0.23 — 0.55 0.21 572 —
B (PM, ) 21 2007-01 ~2008-12 — — 0.7 0.2 6.8 0.6 1.4 — 6.1 1.3 19.1 —
TG (PM, 5) 24 2011-01 — — 0.42 0.07 7.99 1.00 1.44 0.09 13.23 2.16 13.60 —
TrHg(PM, ) (%) 2009-10 — — 0.35 0.10 88 0.73 1.73 0.05 10.59 1.00 15.47 —
J7HI(PM, 5 ) 126 2008-07 — — 2.7 — 3.2 1.6 0.6 — 23 1.0 142 —
JLET(PM, 5) 27 2001 ~2003 — — 055 0.17 872 1.63 1.55 0.29 11.52 3.07 17.07 0.41
JEst(PM, 5) 128 2012-08 ~2013-07 — — .19 0.05 13.5 0.78 1.05 0.57 20.3 3.61 19.4 —
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Fig. 4 Daily variations of mass concentrations of water-soluble ions, EC, OC in PM, | and NO, during the sampling period
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Table 3 Values of f(RH) in different ranges of RH

RH L[/ % 40 ~45 45 ~50 50 ~55 55 ~60

60 ~ 65

65 ~70 70 ~75 75 ~80 80 ~85 85 ~90 >90

S(RH)H 1.22 1.27 1.33 1.38 1.45

1.55 1. 65 1.83 2.10 2.46 3.17
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Fig. 9 Scatter diagram of fitted and actual visibility
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