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The Spatial Structures and the Dust Retention Effects of Green-
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Abstract: The landscape green-lands has an important role on maintaining the balance of urban or industrial
district ecosystem, especially, smoothing away air pollutant and improving air quality of air pollution area.
However, the ecological functions of green-lands has a closed relation with the landscape types and the
spatial structures of green-lands when the percentage of green-land coverage is less than 40%. In this
paper. the green-lands in the workshop district of Wuhan Iron and Steel Company are classified to four
kinds of landscape types, including shelter forest, special plantation, ornamental turf and road greenbelt in
light of the green-land function. The spatial structure and the dust retention effect of green-lands in the
workshop district are analyzed on basis of the investigating of the green-land types and spatial structures
and the comparative monitoring of total suspension particle (TSP) respectively. The results show that.
there are total 518 green-land patches and 137. 98hm’ green-land area with 15. 41 percentage of green-land
coverage in the workshop district. The average area of all green-land patches is 2663. 71m* and the
fragmentation index is up to 3. 75ind/hm®. The number of patches and the high fragmentation index of the

green-lands in the workshop district reflect an afforestation characteristic of “making use of every bit of

space” in an industrial region. The green-land system is initially formed by means of the four green-land
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landscape districts using the shelter forests and ornamental green-lands in large patch as a center connected
by road greenbelts. All kinds of green-lands take mainly effects on obstructing traffic pollutant and
removing dust secondary flying up. The shelter forests composed mainly of tree species with 83.5% tree
layer coverage has a maximum average patch area and an effective dust retention capability with 38. 9~46.
1 percentage of dust retention, however the area of shelter forests should be raised up because of the
relatively low patch dominance (13.30%). The special plantation composed of seedling nursery, flower
bed. greenhouse, recreation garden, ornamental orchard and so on. has abundant plant species and varied
scenery in spite of a minimum patch number and a total patch area, but the dust retention effect is the
lowest. The ornamental turf is mainly composed of Zoysia matrella, Z. tenuifolia, Festuca arundineae and
Cynodon doctylon with an average coverage of 94. 3% and a relatively lower patch number, its larger patch
area and reasonable tree species plantation has an important aesthetic value in spite of a relatively low dust
retention effect. The road greenbelts with a maximum patch dominance, a maximum fragmentation index
and the wide-ranging distribution construct the green corridor networks in the workshop district and play
an important part in obstructing traffic pollutant. while the multirow and multilayer greenbelt is more
effective than the single row tree-belt on dust retention. However, it should be attached importance to the
imperfect road greenbelts also, especially strengthen the multirow and multilayer greenbelt construction.
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Table 1 Essential features and structure indices of greanland patches
Number 33 22 25 438 518
Area(hm?) 27.90 6. 77 12.15 91.16 137.98
Average area(m?) 8454. 45 3077. 32 4859. 44 2081.36  2163.71
(% )Percentage of patch number 6. 37 4. 25 4. 83 84.56 —
(% )Percentage of patch area 20. 22 4. 91 8. 80 66. 07
Dominance ( %) 13. 30 4.58 6.82 75.31
(ind/hm?)Fragmentation index 1.18 3. 25 2.06 4. 81 3.75
Tree layer 14/83.5 24/28.3 9/8.8 26/77.2 —
Species “uzn;“;r Serub layer 8/15.3 27/23.9 13/4.3 34/37.2 —
Average coverage Herb layer 6/5.2 10/41.5 11/94.3 27/21.2
18. 92hm?, s . . . ,
. , ) . \ s
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Table 2 The effects of greenland patches on dust Retention
(mg/m?®) %
(mg/m?®) Amount of dust Percentage of
Content of TSP Retention dust Retention

Observation location

Sunny day Cloudy day Sunny day Cloudy day Sunny day Cloudy day

Shelter forest 1.53 1.51 1.31 0. 96 46.1 38.9
Special plantation 2.67 2.37 0.17 0.10 6.0 4.0
Ornamental turf 2. 34 2. 20 0. 50 0. 27 17. 6 10. 9
( )Concrete covering land (Control) 2. 84 2.47
. 64 0. .5 0. 0. .
Behind the multirow and multilayer greenbelt 164 o1 2.54 . 60-8 162
Behind the single row tree-belt 2.54 1.44 1. 64 0.25 39.2 14.8
( )Road side(control) 4.18 1. 69 — — — —
« 2, s s
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