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Abstract : [ Objective | To study the dust-retention ability, spatial distribution characteristics and the relevance with
meteorological and PM,, condition in three kinds of road protection forests ( Pinus tabulaeformis forest, Sabina
chinensis forest and Ginkgo biloba forest). [ Method ] The dust-retention amount was determined by gravimetric

method and using dust-retention amount per unit dry weight (mg - g™') to express the leaf dust-retention capacity.
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From winter to autumn, the three kinds of road protection forests were observed continuously from different distance
of the road, and the dust retention ability of these road protection forests was compared. The relevance between
dust-retention effect and rainfall, wind speed, relative humidity, PM,, and spatial distribution characteristics of dust
retention of three kinds of road protection forests was analyzed too. [ Result] (1) The dust retention ability among
the three tree species was S. chinensis > G. biloba > P. tabulaeformis, which were 4.20 +0.19 mg - g~', 1.98 +
0.07 mg - g~ ', 1.71 £0.07 mg - g~ ', respectively. The dust amount of P. tabulaeformis and S. chinensis forest
showed a characteristic of winter > spring > autumn > summer; there was no significant difference in the dust amount
of G. biloba between spring and autumn, and summer was the lowest season; the dust-retention ability of 3 kinds of
road protection forests in four seasons all showed S. chinensis > G. biloba > P. tabulaeformis. (2) The spatial distri-
bution of the 3 kinds of road protection forests are as follows : the spatial distribution of dust in P. tabulaeformis and
S. chinensis forest was “high at both ends and low in the middle” , and the middle position of G. biloba forest was
slightly higher than the both sides. The spatial distribution of different seasons showed that; north side was higher in
winter, south side was higher in spring, and no significant differences in the north and south sides in spring and au-
tumn. (3) The precipitation was the most negative factor to dust-retention, while the wind speed, temperature, rel-
ative humidity and PM,, had positive direct effect to dust-retention. [ Conclusion] Under the same configuration
mode (5 m x5 m) and stand age (18 years), Pinus tabulaeformis forest had the largest dust-retention ability, fol-
lowed with Sabina vulgaris and Ginkgo biloba forest. Winward side always had more dust-retention amount, so con-
figuration of winward trees should be optimized. Precipitation was the most nagative factor to dust-retention, and in
winter and spring, which caused more dust-retention amount in winter and spring forest, and artificial rinsing meas-
ures could be taken to exert more dust-retention effect.

Keywords: road protection forest; dust retention; dynamic change; spatial distribution
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Table 1 Weather and PM,, condition during sampling
Fi TR i Uk ek FxTiEEfE P,

Seas Dat T ture/C Wind speed Precipitation Relative humidity _3

eason ate emperature, /(m - ) il /% /( ng * m )
£ Z= Winter 2015 - 12 -11—2016 -01 - 14 -1.93 £1.68 1.44 +0.35 2 ¥%,2.50 54.58 £17.11 141.16 +95.62
# 72 Spring 2016 - 04 —22—2016 - 05 -27 19.93 £2.19 1.66 +0.23 4 ¥%,46.70 46.42 +11.29 87.39 +30.02
K7 Summer 2016 — 08 -01—2016 - 08 -29 27.04 £2.17 1.12 +0. 18 6 ¥%,55.70 68.16 £8.62 60.14 +16.84
#Z Autumn 2016 - 10 - 13—2016 - 10 -26 13.07 £2.99 0.83 +0.16 1¥%,13.40 79.63 £4.55 123.84 +76.98
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Fig. 1  Average unitage dust-retention ability of 3 forests
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Fig.2 Unitage dust-retention ability of 3 forests in different seasons
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Table 2 Comparison of plant scale and unit area scale dust-retention ability among 3 forests

FARRIEZ2fiE S Plant scale dust-retention ability/g

FALTFCH AR 2R fE /7 Unit area dust-retention ability/ (kg - hm =%)

WAAAR Pinus B A Sabina RAHK Ginkgo AR Pinus B A Sabina AR Ginkgo
tabulaeformis chinensis biloba tabulaeformis chinensis biloba
JA Total 47.44 44.98 10.43 18.98 17.99 4.17
475 Winter 82.78 67.01 - 33.11 26.80 -
% Z= Spring 39.47 51.36 13.05 15.79 20.54 5.22
K 7 Summer 19.97 17.65 5.90 7.99 7.06 2.36
FkZE Autumn 33.95 31.24 13.05 13.58 12.50 5.22
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Table 3 Path analysis and correlation analysis of factors affecting dust-retention of 3 forests
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