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Influence of Different Altitudes and Canopy Heights on the PM Retention
Capacity of Elm Leaves
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Abstract: In order to explore the difference of atmospheric particulate matter retention capacity of plant
leaves in different tree canopy layers at different elevations,we selected the elm (Ulmus pumila) planta-
tions with different altitude gradients of the barren greening area in Yamalik Mountain in Urumqi as the
research objects. The elm trees at different altitudes and canopy heights in Yamalik urban forest parks were
studied by using the methods of leaf dust collection,leaf area measurement,elution filtration and weighing.
The results showed that 1) the retention amount of elm leaves to PM, , , and PM, ,, decreased first and
then increased with the increase of altitude,and the optimum value was at 960 m above sea level. The re-
tention amount of PM-,, on the leaves showed a typical two two-peak trend with the increase of altitude,

and the best value was at 844 m above sea level. 2) The amount of dust retention on the leaves with differ-
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ent canopy heights increased with time,and there was significant difference in PM, , ; on the leaves with

different canopy heights. The retention of PM, , ; at 2 m canopy layer was significantly higher than those

at 4 and 6 m of canopy layer (P<C0. 05),no significant differences were found for PM; ,, and PM-,, (P>

0. 05). 3) Multivariate variance analysis showed that the interaction of altitude,canopy height, survey days,

altitude X survey days and altitude X canopy X survey days had significant effects on the amount of PM, , ;.

PM; ,, and PM.,,(P<C0. 01). The benefits of elm leaves stagnating particulate matter differ not only by

the change of canopy height,but also by the change of altitude gradient,so this difference needs to be con-

sidered in the planning and construction of urban park green belts. The results can provide data support for

urban greening practices in arid regions.
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Fig. 1 The location of study area
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Table 1 Basic information of elm sample trees at different altitudes

Wik, T T3 VA R/ m
m W /m K94% /cm 576 Mt
844 6.9440.81 20.31+0.41 4.68+0.24 3.224+0. 31
869 7.524+0.68 19.58+0.25 5.11+0.36 4,054+0.22
910 7.6840.32 16.94=+0.56 5.88=£0.27 3.2240. 36
930 6.8140.76 18.45+0.36 5.24=£0.25 3.51%0.45
960 6.764+0.55 19.12+0.27 4.65+0.42 4.784+0. 33
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Fig. 2 Sampling points in different canopy heights
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Fig. 3 Variation of leal dust content per unit leaf area

of different canopy heights
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