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Abstract: [Objective] The objective of this study was to indicate the impact of plant roots on physical
property and moisture changing characteristics of green roofs. [Method] The dynamic changes of rainfall,

WrFE B HA: 20240914 {&[E A HA: 2025-04-07

ESTWH: HEKBAFHEEESTH (51609004, JL5H T HARIFAIE ST H (8242015), H[E 1 5  #5 351 H (DD20220882), KP4 H 4A 4T3
H (2024JC-YBQN-0306)

F—1kH&: TATEZ, By TR . FEHFF5 M 3R WK% H] S5 FH . Email: wangrenzhongyuan@163.com  $iulik: 100083 b5 i i3E [X.
THHEARE 35 SALF MO K E K LR B

RS TR, PR FEHIIUIT A ISR A IR E AT K34 SR . Email: zhangs@bjfu.edu.en  Hihk: 7] b,

T RIE: http:/j.bjfu.edu.cn; http://journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20240308
https://doi.org/10.12171/j.1000-1522.20240308
https://doi.org/10.12171/j.1000-1522.20240308
mailto:wangrenzhongyuan@163.com
mailto:zhangs@bjfu.edu.cn
http://j.bjfu.edu.cn
http://journal.bjfu.edu.cn

56

= N AN F471 %

evapotranspiration, and substrate water content of green roofs with different vegetation covers (3 different
planting density levels of Sedum spectabile, Portulaca pilosa and a non-vegetated substrate) were monitored
under natural rainfall and artificial rainfall conditions. Combined with the characteristics of root system,
substrate physical property and water content, the effects of plant roots on dynamic hydrological
performance of green roof were quantitatively analyzed. [Result] (1) The total porosity and capillary
porosity of the green roof substrate increased with root length density, and the saturated water conductivity
of substrate was positively correlated with root length density (P < 0.01). (2) The stormwater retention
capacity of green roof increased with planting density. (3) The green roofs with P. pilosa had thicker root
(24.4 mm)
were greater than those of green roof with S. spectabile (19.9 mm). (4) The plant root system also affected

system than those with S. spectabile, and their stormwater retention capacities
the evapotranspiration of green roofs. Higher root length density promoted evaporation of the green roof
substrate. Because of thicker root system, the evaporation rate of green roof substrate with P. pilosa was
higher than those with S. spectabile. [Conclusion] The root length density and root diameter of plant root
systems can affect the physical property and moisture changing characteristics of green roof substrates,
thereby impacting the substrate’s stormwater retention capacity and evaporation capabilities. The results are
expected to provide scientific support for green roof plant/substrate configuration and management.

Key words: green roof, root characteristics; substrate; moisture characteristics; retention capacity;

evapotranspiration
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Fig. 1 Experimental apparatus of green roof
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Tab. 1 Rainfall characteristics

FAFHHY  PEME/mm  PENJIHS/min - 5K 9/(mm-min ")
07-11 125.5 28.8 2.05
07-17 126.7 30.8 1.81
07-20 20.4 2.0 1.24
07-26 25.8 8.9 0.62
07-29 12.8 30.4 0.10
08-15 222 9.1 0.48
08-16 44.8 1.0 1.95
08—-19 242 11.4 0.14
08-23 21.8 4.1 0.38
09-04 78.2 18.8 2.00
09-05 31.6 11.9 0.33
09-13 19.6 1.4 0.67
09-19 48.4 27.3 0.14
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Tab. 2 Characteristics of plant roots

MBI K2 B /(cm-em ™) MR AN E E/(cm? cm ) FRARFLSE B /(ecm?-cm ) R B % % /(mg-cm ) SEHR AR /mm
80-SGR 0.65+0.14 0.14 £ 0.04 0.002 + 0.001 0.51£0.15 0.67 £ 0.06
160-SGR 0.92+0.33 0.20+£0.07 0.004 +0.001 0.77+0.27 0.68 +0.03
320-SGR 1.42£0.39 0.33+0.03 0.007 £ 0.001 1.33£0.31 0.70+0.14
160-PGR 0.75+0.18 0.24 +£0.03 0.006 +0.001 0.34+£0.02 1.06+0.16
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Fig.3 Comparison of differences in physical properties of varied green roof substrates
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Tab. 4 Rainwater retention capacity of substrates of different green roofs under natural rainfall

Fe R e KRR & f/mm BT R f/mm B4 /mm Y b9
CK 23.30+4.32 18.67 £2.86 17.87 +2.45 95.72 +3.86
80-SGR 23.66 = 4.60 19.13 +£3.22 1836 +£2.12 95.97 +3.22
160-SGR 24.40+3.12 19.97 +3.65 18.13+£3.95 90.79 + 5.65
320-SGR 26.94 + 4.09 22.14+2.09 17.88 £2.35 80.76 % 5.09
160-PGR 24.60 + 3.32 20.50 £2.88 18.20 £3.25 88.78 £4.23
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Fig. 4 Mass variation process of green roofs before and after mowing
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