hEIRE RS 2018,38(10): 3654~3661 China Environmental Science

TR 57 5L Mie BT & 1R IR A B sigmoid B %

REE AR B (L B TR KRR S B B A R EE DU I AT S0 5 U1 A 6102255
2.5 MAESRE G, 50 DB 550002)

9}5

FHE: J T 2013 4F 6 H~2015 4F 5 H 31 B Mie SUR SO FR IS BRI 6 R BURZ BORE IR A 2 LA _EFERTRE BN 6 A 437 2 1) —
BUFAE—A S ALK X, R sigmoid B BORT R4 A1 JE A BEAT B, V359200 B8 b i e B K DA 1) ot B s U T R 43 51 )28 Mie IR
SRR sigmoid SR B SHZ SR (K 437 2 U, JURLAD) 53 S 2 1oL 8 DX BEE R ' R 50 0 JER e S JE 2 CR o 1w FE TR A DG, — 84
F KK Z MR R B(R) S B H 0.9971+0.0052, 0.9935+0.0167. 0.9979+0.0038 F1 0.9990+0.0021(F3liL (v =0.05 (@ FPEk %) 35T sigmoid £
VEVESEIRASTRL ) 43 S35 W X5 1S T VLl R A5 380 P 06 02 TR FE AR PR B 56 R

KR PR ST WX KREEREG sigmoid A WHE

PESES: X513 XHRFRIRES: A XEHS: 1000-6923(2018)10-3654-08

Sigmoid algorithm for calculating particle boundary layer based on mie scattering lidar. ZHU Yu-lei'?, NI Chang-jianl*,
DENG Pei-yun' (1.Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, College of Atmospheric Sciences,
Chengdu University of Information Technology, Chengdu 610225, China;2.Guizhou Meteorological Observatory, Guiyang 550002,
China). China Environmental Science, 2018,38(10): 3654~3661

Abstract: Based on the data of atmospheric extinction coefficient detected by Mie scattering lidar from June 2013 to May 2015 of
Chengdu, it was found that there was a S-shaped transitional zone between aerosol extinction and molecular extinction above mixing
layer, and sigmoid function was used to simulate this vertical distribution. By obtaining the heights of the upper and lower maximum
curvature points of the function, a sigmoid algorithm for calculating the transition zone of particle boundary layer based on Mie
scattering lidar was proposed. The results showed that, as to the atmospheric extinction coefficient in the transition zone and its
vicinity, simulated profiles and measured ones maintained a significant correlation, and the correlation coefficients of the two in
spring, summer, autumn and winter were 0.9971+0.0052, 0.9935+0.0167, 0.9979+0.0038 and 0.99895+0.0021 respectively (Passing
the significance test of 0.05). Further researches indicated that there existed a good correspondence between the transition zone of
particle boundary layer calculated by sigmoid algorithm and the inversion layer identified by sounding data in Wenjiang station.
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Table 1 Near-surface particulate mass concentration and

related meteorological elements of study samples

PM; 5 i BT MRS mEA=

Ik ] 3 e
(ug/m’)  (°C) (m/s) (%)  EALsE
2017-07-06 11:00 53 27.7 0 77 8/4
2013-07-10 09:00 21 214 0 93 10/6
2013-10-19 08:00 119 17.2 0.2 83 10/0
2013-10-20 11:00 111 16.4 0.3 91 10/0
2014-01-23 12:00 282 113 0.5 53 10/10
2014-01-2710:00 275 10.0 0.4 86 10/10
2014-04-08 09:00 136 15.1 12 72 10/3
2014-04-1510:00 125 20.1 0.2 76 10/6
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Fig.4 Comparison of the transition zone of aerosol boundary layer identified by sigmoid algorithm with the temperature profiles
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