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Ecological restoration of riverbanks using soil bioengineering
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Abstract: Soil bioengineering is the use of living plant materials to construct structures that perform some engineer-
ing and ecological functions and can provide an effective means for slope stabilization and site restoration of river-
banks. The demonstration project was introduced that first applied large scale soil bioengineering to riverbank resto-
ration at the Airport Town, Shanghai. The soil bioengineering techniques such as live staking, live fascines, brush
layer with native pioneer species were integrated for riverbank preservation in the project. Ecological parameters in-
cluding root characteristics and their biomass, species diversity, habitat, shear stress, soil tightness and soil mois-
ture were measured for site characterization and evaluation of a demonstration project. Compared to the control site,
the riverbank erosion was reduced significantly, along with an increase in species diversity and habitat, and im-
provement in aesthetics and inhabited environment after a ten-month project implementation period. The bioengi-
neering techniques and experience from the restoration project at the Airport Town of Shanghai could have been ap-
plied to Chinese practices of a variety of slops erosion control and ecological restoration of riverbanks.
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Fig. 1 Basic techniques of soil bioengineering and the configurations of different planting methods;

(a) live staking, (b) live fascines and (c¢) brush layering
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Fig.2 The live staking on the riverbanks at the cross of Changtang River and Shajiao River. The left
picture ;10 days after planting (March 2004 ) and the right picture; 110 days after planting (July 2004 )
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Fig. 3 The live fascines on the riverbanks of Bayi River. The left picture; the day of planting ( March 2004 )

and the right picture; 162 days after planting ( August 2004 )
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Fig. 4 The brush mattress on the riverbanks of Liqing River. The left picture: few days after
planting ( April 2004 ) and the right picture: 85 days after planting ( June 2004 )
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Tab. 1 The length and biomass of new roots from the cuttings 10 months after the implementation of the project

T (k) FAPRICEE (m) B (em) HERAEY R (g) (TH)
e 0.42+0.03 93.33 £10.41 10.13 £3.29
A 1.22 +0.08 93.67 £7.09 13.67 £7.06

2 YA 10 A A S AN RIFE T T H AR A A= 4
Tab. 2 The planting density of cutting and root biomass by the various techniques of soil

bioengineering 10 months after the project implementation

HRRHCRE B
i 7 2 H
JURFIHRA i (B¥/m®) (T) (kg/m*)
TR ) 12 0.12
s Fo 12 (k%) 0.16
TE 2R AT 25 0.34
WA + 5 Tl + A 4+ 12 0.20
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Fig. 5 Differences in shear strength (a:at the soil surface; b:at 15 ¢cm below the soil surface ), tightness (¢)
and soil moisture content (d) for the soils at the splash, bank zones and the top of the river bank at the control site
and post-construction sites on the same day. (Bare riverbank and Live stakes + live fascines A at the junction
of Bayi and Chawang Rivers. Live stakes + live fascines B at Changtang River. Brush layering at Liqing River.

n = 5, mean = standard deviation)
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Fig. 6 The species of the plants in riverbanks by the various techniques of

soil bioengineering along with seasons
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