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Highlights
1. PM,; level in HCMC exceeded WHO recommended level

2. PM,  conc. reduced during the lockdown period

3. Main emission sources of PM, c in HCMC were: e B Son L st
* Anthropogenic-rich source of biomass burning, coal combustion, and
transportation (36%)
e Secondary ammonium sulfate (18%)
e Seasalt (14%), road dust (10%)

4. Biomass burning emissions were from crop residues, leaves, and
grass burning
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Fig. 5 Potential source locations of PM, c in HCMC

* PM,: concentration in HCMC exceeded the limit of Vietnam National
Technical Reguation (50 pg m-3) and WHO recomendation

* Carbonaceous species dominantly comprised to PM, ¢ in HCMC

* Wet deposition play an important role in reducing PM, . level

* PM, ; level were significantly reduced during the lockdown period

* Potential sources of PM, ¢ were biomass burning, coal combustion,
transportation, and cooking activities

* Dominant sources located in urban HCMC and scattered to the
southwest/northeast HCMC

country of Vietnam
within its borders

Dry season:
December — April

May — November @

is attributed to HCMC,
Vietnam, for both population
and economic growth in 2023.

is the global ranking assigned
to Vietnam's population for
the year 2023.

=> Reduce PM, ; by characterizing and

identifying emission sources
: v’ Solve:

* Analyze biomass burning tracers
* |dentified types of biomass burning
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* Al, Mn, V, Mg, Ca, and Fe mainly contributed by Earth’s crust. Cu,
As, and Zn has substantial anthropogenic contributions. Ni and Cu
were ~10 were from both anthropogenic emissions and the

PM,.5
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Fig. 2 Profiles of eight factors extracted by PMF

Earth’s crust.

* PM,  main sources were anthropogenic-rich source of biomass
burning, coal combustion, and transportation (36%), secondary
ammonium sulfate (18%), sea salt (14%), and road dust (10%)

* Asignificant drop in PM, . from human activities was observed
during lockdown period, emphasizing the substantial impact of

direct emissions in urban PM, ¢ levels in HCMC.
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Fig. 4 WCWT analysis based on PMF 5.0 results. The unit of the WCWT value: pug m=3
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Fig. 1 Scatter plot of biomass markers to potassium from different

types of biomass burning (Thepnuan et al., 2019)
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Fig. 3 Spatial distribution of PM, s emissions (t km=2 yr=1) in
SEA region in 2018 (Kim Oanh et al., 2021)
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Fig. 2 Scatter plot of biomass markers to potassium from different
types of biomass burning (Jung et al., 2014)

* Biomass burning influence the PM, c in HCMC is associated to tthathe
combustion of crop residue (maize and rice straw), leaves, and grass burning.

* Biomass burming contributed a large amount of PM, . to ambient air which
requires appropriate regulation from authorities to reduce its emission.




