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Abstract At present, the height profile of PM, s mass concentration is difficult to detect directly. However, a
certain relationship can be used to transfer the height profile of aerosol backscattering coefficient detected by lidar to
the height profile of PM, ; mass concentration. The hygroscopic factor of aerosol is a key parameter in the process of
transferring the profile of aerosol backscattering coefficient to that of PM, ; mass concentration. The near ground
height distribution profile of aerosol backscattering coefficient can be detected by the lidar system, while the PM, 5
mass concentration and atmospheric relative humidity are measured by PM; ; monitor. The two instruments are
placed at the same location and probed simultaneously to obtain the aerosol backscattering coefficient, PM, s mass
concentration and atmospheric relative humidity at the same time. Under the guidance of the theory, the expression
hygroscopic factor is calculated by fitting the related experimental data. By fitting the detection data aerosol

backscattering coefficient, PM; ; mass concentration and atmospheric relative humidity in Hefei area from May 2016
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to October 2017, the change law of the hygroscopic factor between PM,; mass concentration and aerosol

backscattering coefficient is obtained.
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Table 1

Data and fitting result from 08:00 to 24:00 on December 6, 2016

Time Cr,’MZ_5 /(pgsm ) B /(km™"' «sr ")

Ru /%

08:00 63.7 0.01

09:00 64.1 0.01

10:00 53.6 0.008
11:00 60.4 0.0095
12:00 59.7 0.0095
13:00 69.9 0.0105
14:00 62.9 0.009
15:00 55.1 0.0073
16:00 44.7 0.007
17:00 53.1 0.008
18:00 69.5 0.011

19:00 74.9 0.012
20:00 81.5 0.013
21:00 91.5 0.014
22:00 91.3 0.0142
23:00 91.5 0.015
24:00 94.1 0.016

Fitting result by Cpy,, =76808 + (1—Ry +40%)
60.7
60.7
61.1 48.5
59.2 58.9
55.2 61.9
51.6 71.3
47.7 63.8
45.4 53.5
39.8 53.9
43.7 59.25
49.3 76.6
56.3 77.1
59.5 80.4
61.1 84.9
60.7 86.1
62.9 88.9
63.9 93.4
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Fig. 1 Case study. (a) Relationship between PM, ; mass concentration and time; (b) relationship between relative

measured and fitted PM, ; mass concentration

humidity and time; (c) relationship between aerosol backscattering coefficient and time; (d) relativity between
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Table 2 Data and fitting result from September 28, 20:00 to September 29, 05:00 in 2017
Time CI,WIZ.S [(pgem ) B /(km™" « s Ru/% Fitting result by Cpy,, =120008 « (1—Ry +40%)
20:00 12.6 0.00176 70 14.8
2100 24.1 0.00248 67.5 21.6
22:00 18.5 0.00234 68.5 20.1
23:00 23.1 0.003 72.2 24.4
24:00 27.6 0.00326 73.4 26.1
01:00 21.5 0.00304 75.3 23.6
02:00 29.2 0.00421 78.7 31.0
03:00 26.4 0.00382 80.9 27.1
04:00 29.8 0.00429 82 29.9
05:00 28 0.00421 83.5 28.6
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Fig. 2 Case study. (a) Relationship between PM, ; mass concentration and time; (b) relationship between relative

humidity and time; (c) relationship between aerosol backscattering coefficient and time; (d) relativity between measured
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