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ABSTRACT

Motor vehicles have been shown to be the major emitters of NO; in urban
areas. Fortunately, vegetation has also been shown to be the most significant sink area
for NO,, thereby improving air quality. This study was conducted to measure and
compare NO; concentrations inside and outside roadside tree canopies as well as to
assess amounts of NO, removal by roadside trees within the selected urban areas. The
two sampling sites in this study were Chiang Mai Moat (CMM) represented a high
polluted area and Chiang Mai University (CMU) represented a low polluted area.
Two common tree species, Bullet wood (Mimusops elengi L.) and Queen’s flower
(Lagerstroemia speciosa (L.) Pers), along roadsides were selected. Three individuals
of both tree species were chosen in each sampling site. NO, was collected 24 hour a
day, inside and outside tree canopies by tailor made tube type passive samplers. The

samplers were attached in a protective shelter and hung 2.0-2.5 m above the ground to



the leading shoot (inside the canopy). NO, outside the canopies was also collected by
placing the samplers at the same height on poles approximately 0.3-1.0 m away from
the edge of the tree canopies. The NO, samples were extracted by de-ionized water
and Saltzmann reagent and analyzed by spectrophotometry. The concentrations of
NO; inside and outside tree canopies were compared by using paired t-test. The
results show that NO, concentrations inside canopies were significantly less than
outside canopies especially in high pollution areas. Concentrations of NO, inside and
outside the canopy at the same study site were subtracted to get NO, uptake by each
individual tree. The NO, uptake by Bullet wood trees revealed higher NO; absorption
than Queen’s flower trees. The NO, uptake by Bullet wood and Queen’s flower at
high polluted area were 6.2-46.1 and 0.4-18.3 ppbv, respectively. Whereas, those at
low polluted area were 3.2-10.3 and 0.7-13.3 ppbv, respectively. However, the NO,
uptake linearly depended on atmospheric concentrations of NO,, therefore the
amounts of NO, uptake increased when ambient NO; increased. It must also be noted
that the Bullet wood tree is an evergreen species while Queen’s flower is a deciduous
tree that undergoes annual senescence resulting in low NO; uptake at certain times of
the year. Additionally, Bullet wood’s stomata are larger than Queen’s flower’s
stomata, thus allowing increased NO, uptake by Bullet wood canopies. The overall
conclusion suggested that Bullet wood trees removed NO, from the air to a greater
degree than Queen’s flower (~1.3-4.5 times in low pollutant area and 2.5-15.5 times

in high pollutant area).
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