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Abstract: Bioretention facilities possess the merits of regulating rainwater runoff, enhancing runoff
quality and guaranteeing plant growth, and exhibit a favorable application prospect on tropic coral islands
where freshwater resources are scarce. In this paper, seven groups of bioretention facilities with diverse
structures were constructed by utilizing coral sand as the matrix and laterite, peat, coconut bran,
vermiculite, and biochar as the mixed packing media. The designed catchment area ratio was 1:10. When
the rainfall intensity was 80 mm/h, the average total runoff reduction rate was 52.9%, and when the

rainfall intensity was 10-40 mm/h, the total runoff reduction rate reached 100%, suggesting that the
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constructed bioretention facility possessed a superior runoff reduction capacity. To investigate the
retention capacity of rainwater, the variation of moisture content in the planting soil layer was examined.
When the planting soil layer consisted of coral sand mixed with laterite, the decrease rate of moisture
content in the planting soil layer could be significantly slowed down (0.000 9-0.008 0 h™'), and the
decrease rate of moisture content gradually reduced with the increase of depth. The economic cost and
other parameters were evaluated using the analytic hierarchy process (AHP). The bioretention facilities
featuring the planting soil composed of coral sand mixed with laterite and the filling layer consisting of

coral sand mixed with vermiculite obtained the highest comprehensive score, being suitable for
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application on tropic coral islands.
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Tab.1 Structure of bioretention facility
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Tab.1 Design inlet flow rate for bioretention
facilities
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Tab.2 Hydrological process lines at different rainfall intensities
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Tab.2 Hydrological effect of bioretention facilities

at rainfall intensity of 80 mm/h
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C 73.8 50.9 27 29
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Tab.3 Hydrological process lines at different rainfall

durations
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Tab.5 Decline rate of moisture content of planting soil

layer at different rainfall intensities
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Tab.6 Decline rate of moisture content of planting soil
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0.006 0
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layer at different rainfall durations
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Tab.7 Decline rate of moisture content of planting soil

layer at different pre-drying times
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Tab.4 Standardized evaluation index values
WiH| Al | A2 | A3 | BI B2 | B3 C
Pl | 0.126 | 0.198 | 0.082 | 0.162 | 0.149 | 0.083 | 0.199
P2 | 0.118 | 0.171 | 0.000 | 0.230 | 0.151 | 0.057 | 0.272
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P6 | 0.153 | 0.136 | 0.135 | 0.172 | 0.143 | 0.159 | 0.102
P7 |0.142 | 0.084 | 0.143 | 0.159 | 0.100 | 0.158 | 0.214
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Tab.5 Scoring results of analytical hierarchy

process

B —BE T2 57 o R AR T3 45 DT 1 WiH| Al | A2 | A3 | B1 | B2 | B3| C
WA, 3 8 d5e SRR X I ) R A [ 2, X 3R P1 | 0.013 | 0.021 [ 0.009 | 0.017 | 0.016 | 0.009 | 0.021
B I [ HE AT U — A0, A5 S AR AS ST 1 U P2 | 0.009 | 0.012 | 0.000 | 0.017 | 0.011 | 0.004 | 0.020
&A1 3R P3 | 0.011]0.011 | 0.008 | 0.010 | 0.014 | 0.003 | 0.016
P4 | 0.009 | 0.011 | 0.013 | 0.009 | 0.013 | 0.004 | 0.014

F3 FFLLEAETAE P5 | 0.034 | 0.034 | 0.034 | 0.034 | 0.034 | 0.034 | 0.034

Tab.3 Pairwise comparison judgment matrix P6 | 0.061 | 0.054 | 0.054 | 0.068 | 0.057 | 0.063 | 0.041
mE| P P2 | P3| pPa|Ps || P7 | HE P7 | 0.006 | 0.003 | 0.006 | 0.006 | 0.004 | 0.006 | 0.009
pt] 1| 222 w|ws]| 2 (010404 sy 10142 ] 0.147 | 0.123 | 0.161 | 0.149 | 0.124 | 0.154
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