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Measuremental Method of Fugitive Dust Mass Emissions from

Construction Activities Using Vertical-Scanning Lidar System

Shi Peng Du Ke Mu Chao
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Abstract Lidar is a powerful tool for detecting fugitive dust emissions. Here a method using vertical scanning micro

pulse lidar (MPL) system to rapidly detect the two-dimensional mass distribution and the temporal variation of

fugitive dust plumes in situ is descriped. In this method the backscattering signal from a building in the far field is

used as reference to provide a closure condition to lidar equation. The dust plume’s extinction coefficient profiles are

determined from the raw MPL signals by inverting the lidar equation. The extinction coefficient profiles are then

converted to mass concentration profiles using mass extinction efficiency fator, which is determined by Mie model and

simultaneous size distribution measurements. This method quantifies the spatial and temporal variation of the dust’s

PM,, and PM, ; mass concentration when the dust plume passes across the laser light path. In addition, PM,, and

PM, s emission factors for heavy-duty and light-duty vehicles traveling in the construction field are determined using

this method. The mean PM,, emission factors for the heavy-duty and light-duty vehicles are 8.99X10° g/km and 1.

75X10° g/km. respectively; the mean PM, ; emission factors for the heavy-duty and light-duty vehicles are 4.57 X

10% g/km and 8.91X 10" g/km, respectively. This novel method provides an in-situ rapid way to measure PM mass

emissions from urban fugitive dust sources.
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Fig. 1 Experimental setup of the scanning MPL system to detect fugitive dust plume
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Table 1 Emission factors of heavy vehicles and light vehicles

PM,, PM, 5
Number Mean value / Standarql deviation / Mean value / Standard deviation /
(10° g/km) (10* g/km) (10" g/km) (10" g/km)
Heavy vehicle 8 8.99 44,70 45.70 22. 80
light vehicle 9 1.75 9.83 8.91 5. 00

2 ARG R T

Table 2 Emission factors for a vehicle traveling at different speeds

Speed /(km/h)

Emission factor of PM;,

Emission factor of PM,_;

Mean value/ (10° g/km)

Standard deviation /

Mean value /(10" g/km) Standard deviation /

(10* g/km) (10" g/km)
20 2.56 7.62 9.15 3. 88
25 3.54 8.41 13. 80 4.28
30 1. 38 7.42 6. 87 4.25
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