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Abstract: The erosion of riverbank and the disgppearance of riparian buffering strips are anong the concems in river
ecogystan.  This study investigated the application of three ecological slope protection techniques, including il
bioengineering, all-series vegetated protection, and combined biostabilization, at four demonstration sites of ecological
rivers in Shanghai In order 1o assess the ecological functions of the slope protection project, the ecological slope protection
project at the demonstration site of A import Tovn, was conducted continuous ecological monitoring from 2004 to 2006 after
the reconstruction was finished The reaults indicated that the pioneer gecies such as Salix suchovensis, Salix babylonica,
Zoysia Sinica, are growing very well with strong root systen and flourished branches, which help control il erosion
effectively. Asan indicator of il anti-erodibility, the il strength and compaction of the subsurface il with a mean
degpnessof 15 an are going up and much more than the un-covered control slopes, which made the il erosion mitigated
shamply and the structural stability of riverbanks enhanced A longwith the riverbank being reinforced, the habitats of the
riparian zone are under slf-improvement and native plants have been in regpid restoration The ecological stability of eco-
riverbanks is being enhanced due o a high ecies diversity and complex plant community structure
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Tablel The environmental featuresand eco-protection techniques in the four eco-r iver s demonstration zones

Eoological rivers Land utilization Envirormental problen Resbration goals Eco-protection techniques

5 6

Riversof Aimport Tovn

Zhongheng Creek 8 ° 10 1 6
12 5 6
Jirmu Creek 2 10 4
14
( 11 6

zhongjing Creek B .o

1Modern agricultural ne; 2-Riverbank erosion; 3-Vegetation destruction; 4-Ecological river, 5-Soil bioengineering, 6-A ll-series vegetated
protection; 7-Cambined biostabilization; 8- Hi-tech industrial zone; 9- Incompatible with surrounding landscepe; 10-Degradation of water quality; 11-

Scenic river, 12- A mixed zone of commercial, residential, and industrial uses 13-Residential zone; 14-Channelized river with concrete bank

2 4 (m?)

Table2 The mplenentation area of eco-protection projectsat the four damonstration sites

Soil bioengineering

Project sites A ll-<eries vegetated protection ) ) ) Cambined biostabilization
L ive stakes L ive facines B rush mattress
Riversof Aimport Tovn 28714 2431 300 315 80
Zhongheng Creek 12400 180 150 132 0
Jirmu Creek 310 10 210 870 0
Zhongjing Creek 6500 0 40 180 0
3
; , 2004 3
31
311
, 2 3 ( : im),
312
(2004 ) 1 (2005 2006 )
2 L
313
: «C )
314
, 15 , 5
, Delta-T W.ET 3 ,

Eijkelkamp (Field ingection vane borer) ,
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Sectrun Technologies , 15an
315
32
321
[6 9]
, ( )
3 ,
(Salix suchavensis) , (Salix babylonica) (2004
3 ) L L L
, 2 (3 5 ) 5 10am; 5 10
, 30 40anm; 10 12 , 5an
, , 2004 12 14 (
10 ) y L]
im; 1 5m , 3m, 90%,
) , 10 ( ) 2 18
kg/m? ( 3) :
3 10
Table3 Biomass change ten monthsafter livemater ials grew
Soecies of cuttings
Metrics of plant growth S babylonica S suchavensis
L ength of cuttings (an) 52 +3 122 +8
Density of cuttings (ind /m?) 6 17
Density of nav branches (ind /m?) 20 50
Length of new tgproot (an) 93 33+10 41 93 67 +7 09
Dy weight of new roots (g) 10 13+3 29 13 67 +7. 06
Height of nav branches (an) 150 +32 79 188 33 +18 93
Dy weight of new branches (g) 32+7 84 114 47 £82 27
, Total dry weight of nev materials per unit 025 2 18
area (kg/m?)
(Zoysia Sinica) (Pyracantha fortuneana) ,2004 3
) 2  3am, 10
18an 12 14 Q 5m xQ 5m , )
Q 8kg/m’, 13am,
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; . 15an
( 4
4 (kPa)
Table4 <hear strength of subsurface il (15an deep) on different types of riverbanks (kPa)
Type of slope potection
. . +
Time Slope position ) ) ) . .
Control slope Live stakes+L ive faxines  Brushmattress  All-<eries vegetated protection
Upper of slope 39 806 90 49 80 +8 40 23 007 48 —
2005 2 .
+ + + —
Feh . 2005 Middle of slope 30 60 £11 41 44, 00 +6 36 33 868 38
Slash one 2 80+1 10 37.60 +8 88 32 85+4 30 —
Upper of slope 62 00+9 12 55 00 £4 50 53 00+2 83 83 00 £10 94
2 7
005 Middle of Sope 32 00+3 45 47.33+9 29 8L 67 +7 64 113 00 £9 90
Jul , 2005
Ylash zne 8002 34 25503 54 72 00 +37. 59 54007 77
Upper of slope 74 67 £14. 05 57.00 £7. 55 96. 60 £21 22 87.33+11 24
2006 8 .
+ + + +
Aug , 2006 M iddle of slope 39 67 £5 51 42 00 £13 44 132 17 £48 58 131 67 £16 56
Slash one 14 00 +4 55 19 25+10 75 112 4 +55 73 34 67 £13 87
— Not detemined
’ 140
L I ]
( P =0.004 ~ 120 F
S
-
<Q 01) (2005 2 ) y £ ;:' 100
o
, RE 80|
=2
k § 2 60 |-
W
( 4) 2005 7 2006 8 I 8
®E 40
1 1 E
@ 20|
' 0 L 1 l
0 10 20 30 40
’ B2 LA KK
3 8 ( 4) Subsurface soil moisture (%)
3
(P=0.015 < 0.05),
Fig 3  Correlation betveen subsurface il shear and il
( moisture
11% 39 4%, 30 600psi
2006 8 )

(R" = 0623, P =0 001 <0 01) (

(R = 0 805, P =0 001 <Q 01)
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(Solidago canadensis) , ,

, (2004 4 10 35

) 30
2 3 14 18 w3
2 2
, (B1 D1) £ 5 s
(A1 A2), L BE )
30( 4) 5
0 1
Al A2 Bl ClI C2 DI
iR K Types of riverbank
, , 4 (2004 4 10 )
, , Fig 4 Total number of plant ecies present on the
streambanks fram April t© October, 2004
Al A2 ,B1 ,
' ' c1 e ,D1
! A1&A2: Control riverbank; B1: Brush
’ mattress C1&C2: Eoco-banks of live stakes and live
(Allamyrina dichotana L innaeus) , (Rana limnocharis) faxcines; D1: All-series vegetated protection
(B ufo gargarizans)
, (Eriocheir sinensis)
324
) , , 2006 155am,
2004 (70%) ,
, 2004 2006 12,10,13( 5);
: 3a 90%,
) , 10%
5

Table5 Annual change of plant canmunity on the slope of il bioengineer ing

* New branches of salix Herbage
Types of eco-protection Time Nmuber of Soecies
Height(am) Canopy (%) Height(am) Canopy (%)
A 12 120 70 95 92
+
Live stakes +L ive fascines B 10 150 % 125 %
C 13 155 60 22 5 100
A 13 110 80. 0 220 40. 0
B 12 208 70.0 15 6 325
B rush mattress
C 9 190 90. 0 68 0 12 6
* A: 2004 Summer 2004; B: 2005 Summer 2005; C: 2006 Summer 2006
, 2004 80% ,
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2004
12 40%, 2006 8 126%( 5) 3a 1
, 2006
9 , 90%
50% ,
, 2005 15an, 2006 37% 46an ( 5)
) , 2004 2006
, 2006 )
’ 75% ’ ’
(Echinochloa crusgallii var mitis)
4
41 , , )
) ) 1/3 1/4
4 2 )
1 1 1 1
4 3 [15]

’

(Solidago canadensis)

3a ,
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