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Figure 18. Comparison of temperature profile inside the heating tube at a fixed temperature of 280°C.

Figure 19. Light absorption coefficient (babs) of heated (T temperature) and corresponding ambient aerosol and fitted 
AAE.
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Figure 20. Assuming 20% coatings remained, a) Eabs calculated by Mie theory based on different coating fraction. 
b) Eabs varied with increased imaginary part k for low-volatile coatings at 370nm, with coating fraction from 100% to 
200%. Note that Eabs included the absorption contribution of BrC. Green zone was targeted area for Mie calculation 
in well agreement with field measurement.

Reference:

Li, G., J. Zhang, K. F. Ho, Z. Ning and K. C. Wong, 2016: Implication of light absorption enhancement and mixing state 
of black carbon by coatings in urban aerosol. Submitted to Environmental Science and Technology. 
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E4. Study of traffic-related pollutant removal from street canyon with trees: dispersion and 
deposition perspective

(PI: Nicky LAM)

In this study, a computational fluid dynamics (CFD) model, ENVI-met, 
was used to investigate the removal ability of trees on PM2.5 based 
on the effects of dispersion and tree deposition. Several parameters 
including the aspect ratio of buildings, tree planting patterns, the leaf 
area index/density distribution, the trunk height and the tree-covered 
area were examined (see Figure 21 for the schematic view of the 
experiment). Our results show that the concentration level of PM2.5 is getting higher at the pedestrian walk inside 
the street canyons when trees were planted in most of the cases. Although PM2.5 deposition on tree leaves has an 
effect on overall PM2.5, the effect has been reduced due to the counter effect of lower dispersion. This study shows 
that careful tree planting is important in order to maximize the removal ability of trees on PM2.5. For more information, 
please refer to Morakinyo and Lam (2016). 

Figure 21. Schematic diagram of base cases for the trees and the street canyon. 

Reference:

Morakinyo, T. E. and Y. F. Lam, 2016: Study of traffic-related pollutant removal from street canyon with trees: dispersion 
and deposition perspective. Environmental Science and Pollution Research, 23, doi: 10.1007/s11356-016-7322-9.

E5. Impacts of southeast biomass burning on Hong Kong air quality
(PI: Nicky LAM)

In this study, HYSPLIT trajectory model coupled with Global Fire Emissions 
Database (GFED) and NCEP FNL (Final) Operational Global Analysis data 
was applied to investigate the effect of Southeast biomass burning (SEA-
BB) on local air quality in the spring. An integrated approach was adopted 
to quantify both background and event-base air pollution enhancements 
from SEA-BB using 3 years’ air quality observation (2012 to 2015). From 
our analysis, we found that, during 30 to 70% of the time (on a monthly 

This study applied a computational 
fluid dynamics model, ENVI-met, 
to investigate the removal ability of 
trees on PM2.5. 

This study investigates 
the air quality impacts of 
southeast biomass burning 
and its associated transport 
mechanism to Hong Kong.
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basis), SEA-BB was transported to the lower free troposphere of Hong Kong, while in only less than 15% of the time 
tropospheric downwash of SEA-BB occurred (Figure 22). In terms of air quality, the average background enhancement 
of CO, O3, PM10 and PM2.5 is found to be 113 µg/m3, 2.3 µg/m3, 5.6 µg/m3 and 4.0 µg/m3, respectively, while the 
maximum surface impacts during SEA-BB event could rise up to 184 µg/m3, 17.6 µg/m3, 22.5 µg/m3, and 11.0 µg/m3,  
respectively. 

Figure 22. a. Selected source regions from GFED database for HYSPLIT trajectory modeling and b. Sample of 
backward trajectory that identified air pollution impacts on Hong Kong.

E6. Big traffic data applications: mobile emission estimates using GPS data
(PI: Nicky LAM)

In this study, a new method was developed based on detailed position 
data collected from GPS/AGPS systems for mobile emission estimates. 
Samples were collected in the summer of 2015 for the Shatin district. 
It includes the occupancy rate, bus position, and elevation data. These 
data were then processed in ArcGIS to derive average travel speeds in 
the street level, and per bus-stop idling time for calculating segment-
based emissions. Figure 23 shows the summary data collected in this study. Among all samples, 73% were collected 
during rush hours with average speeds of 20 km/hr and 50 km/hr for major arteries and highways, respectively. These 
low traffic speeds are found to be one of the major causes of roadside pollution in Hong Kong, as emission factors 
(NOx and PM) at low speed are much larger than those at high speed (below 100 km/hr). Driving at low speed would 
result in more emissions on the street for the same vehicle. Therefore, this study suggests that increasing the average 
traffic speeds during rush hours would have a positive influence on total bus emissions.

This study utilizes local GPS 
data from onboard bus samplers 
to develop mobile emissions 
inventory for Hong Kong.
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Figure 23. Sampling routes for all buses in and out Shatin district.
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