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A Study on Characteristics of Vegetation Distribution according to Revetment Techniques of

. N . 1
Riverbank in Han River, Korea®
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ABSTRACT

This study has analyzed the vegetation composition in the areas using different slope revetment techniques
of riverbanks, in a way to improve the vegetation induction in the future considering the ecological aspects of
the induction in Garaeyoul Village, Gangdong-gu, Seoul. The result of the vegetation distribution in each
different slope revetment technique was analyzed, that the naturalized herb was dominant in the pole block
accounting for 70.7%, while native herb was dominant in the lawn block occupying 48.5% and in the crib block
occupying 55.7%. The vegetation coverage measured by different slope revetment techniques was highest in
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the crib block(average 97.5%), followed by the lawn block(average 95.3%) and pole block(average 27.9%).
The vegetation base area was the most wide in the crib block and the most narrowest in the pole block. The result

of community analysis in areas using different slope revetment techniques, dry herbs and vine herbs were

dominated and the coverage was very poor in the pole block. In the lawn block, the barb was fragmented into
narrow areas due to the blocks, which prevented the creation of large-scale plant communities. In the crib block,
Miscanthus sacchariflorus, Fescue arundinacea and Aster pilosus, which also consisted of large-scale
communities. Average dry weight was also measured by each slope revetment technique. The weight was
heaviest in the crib block with 187.63g/m’, followed by the lawn block(137.65g/m’) and pole block(6.75g/m’).
The soil moisture contents in the crib block and lawn block was 16.3% and 15.2%, respectively, while that of
the pole block was 4.7%, which revealed the highly dry condition of the pole block soil. The analysis result of
soil chemical property showed that there was little difference in soil texture, soile acidity(pH), and exchangeable
ion content, however, the soil organic matter(OM) content and available P,O, were highest in the pole block.
In the future, in order to induce more vegetation into river banks and walls, a proper construction method should
be applied so that the vegetation area can be expanded as much as possible, considering the safety of the banks.
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Figure 1. The location map of the research site in Gangdong-gu, Seoul
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Figure 2. The location map of plot for the vegetation
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structure and the soil moisture contents, which measured

by different revetment technique of riverbank in Gareayoul village, Gangdong-gu
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Table 1. The status of inside slope revetment technique of riverbank in Gareayoul village, Gangdong-gu

Revetment technique type Area() Ratio(%)
Pole block 6,016 17.7
Lawn block 14,799 43.6
Crib block 13,156 387
Total 33,971 100.0
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Figure 3. The status map of inside slope revetment technique of riverbank in Gareayoul village, Gangdong-gu-1
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Figure 4. The status map of inside slope revetment technique of riverbank in Gareayoul village, Gangdong-gu-2
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Table 2. The status of inside slope actual vegetation in bank of Gareayulmaeulm, Gangdong-gu

Vegetation types Area(m’) Sub ratio(%) Ratio(%)
Miscanthus sacchariflorus 9,028 100.0 18.1

Wetl ?
ctland herb Sub total 9,028 100.0 18.1
Setaria viridis 223 7.8 04
Setaria faberi 1,456 51.0 2.9
Dryland herb Microstegium japonicum 183 6.4 0.4
Artemisiaprinceps var. orientalis 991 347 2.0
Sub total 2,854 100.0 5.7
Humulus japonicus 5,544 96.9 11.1
. Glycine soja 73 1.3 0.1

Vine herb
fhe fier Persicaria perfoliata 102 1.8 02
Sub total 5,719 100.0 11.4
Festuca arundinacea 5,605 337 11.2
. Bidens frondosa 971 5.8 1.9
Natural h

aturalized herd —yor pilosus 10,039 60.4 20.1
Sub total 16,615 100.0 33.3
Lawn 42 0.3 0.1
Shrub 2,394 15.2 4.8

T b
he others The others 13316 84.5 26.6
Sub total 15,752 100.0 31.5
Total 49,968 - 100.0
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Figure 5. The actual vegetation map of inside slope of riverbank in Gareayoul village, Gangdong-gu-1
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Table 3. The vegetation base of slope revetment technique of riverbank in Gareayoul village, Gangdong-gu

Revetment technique type Size Quantity Jointer length(m)  Vegetation base(m)
Pole block 700%200%205 7.20 6.48 0.02
Lawn block 400x600x100 4.20 4.2 0.35
Crib block 1000x800x300 1.25 - 0.69

* Source : The completion map of riverbank construction in Gareayoul village, Gangdong-gu
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Figure 7. The working drawing of slope revetment technique
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* Sourse : The completion map of riverbank construction in Gareayoul village, Gangdong-gu

Table 4. The status of the actual vegetation of the inside slope, which measured by different revetment technique
type of riverbank in Gareayoul village, Gangdong-gu

Revetment

technique type Vegetation type Area(m') Sub total(m’) Ratio(%)
M. sacchariflorus 1,035
Native herb S. viridis 8 1,550 25.8
S. faberi 507
Pole block Naturalized hetp 1 @ndinacea 3,659 4,252 70.7
A. pilosus 593
Shrub 147
The others The other 67 214 3.6
Total 6,016
M. sacchariflorus 1,886
S. viridis 199
S. faberi 935
Native herb M. japonicum 182 7,132 48.5
A. priceps var. orientalis 119
H. japonicus 3,739
G. soja 72
Lawn block F. arundinacea 197
Naturalized hertb  B. frondosa 897 5,384 36.4
A. pilosus 4,290
Lawn 42
The others Shrub 1,646 2,283 15.1
The other 595
Total 14,799
M. sacchariflorus 5,598
Native herb H. japonicus 1,628 7,322 55.7
P. perfoliata 96
Crib block Naturalized herp - @rndinacea 213 4,846 36.8
A. pilosus 4,633
Shrub 314
The others The other 673 988 7.5 B
Total 13,156 - 100.0
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Table 5. The vegetation coverage of the inside slope, which measured by different revetment technique type of
riverbank in Gareayoul village, Gangdong-gu

Revetment technique type Coverage(%) Area(m’) Ratio(%)
0~20% 1,094 18.2

20~40% 1,262 21.0

40~60% 3,121 51.9

Pole block 60~80% 94 16
80~ 100% 445 7.4

Total 6,016 100.0

0~20% 1,737 11.7

20~40% 2,623 17.7

40~60% 257 17

Lawn block 60~80% 1,046 7.1
80~ 100% 9,136 61.7

Total 14,799 100.0

0~20% 775 5.9

20~40% 3,756 285

. 40~60% 380 29
Crib block 60~80% 338 26
80~ 100% 7,907 60.1

Total 13,156 100.0
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Table 6. The vegetation structure of each pole block plot in Gareayoul village, Gangdong-gu

Main species ! 2 3 4 > 6
DS C%) DS C%) DS C%) DS C%) D-S C(%) DS  C(%)
Bromus japonicus 22 15 22 25 22 10 1-1 5 22 8 33 18
Persicaria nodosa - - 11 1 - - - - - - 22 7
H. japonicus - - - - 1-1 4 - - - - 1-1 3
A. pilosus 22 9 + 0.5 - - - - - - - R
Other species Lactuca indica S. viridis S. viridis S. viridis, .S' viridis, B. frondosa
var. laciniala B. frondosa, Equisetum arvense

* D: dominance, S: Sociability, C: Coverage(%)
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Table 6. (Continued)
Main species i 8 2 0
D-S C(%) D-S C(%) D-S C(%) D-S C(%)

Bromus japonicus 2-2 8 1-1 5 + 0.2 22 7
Persicaria nodosa - - - - - - - -
H. japonicus 44 55 33 45 22 10 22 15
A. pilosus - - - - - - - -
Other specics ) S. viridis, S. viridis, B. frondosa, P. annuaj Amb;.’osia

Lactuca var. laciniata  Poa pratensis, P. annua artemisaefolia

* D: dominance, S: Sociability, C: Coverage(%)
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Table 7. The vegetation structure of each lawn block plot in Gareayoul village, Gangdong-gu

. . 1 2 3 4
Main species DS C(%) DS C(%) DS C(%) DS C(%)

M. sacchariflorus - - - - 22 5 - -
S. viridis 44 60 33 30 22 10 33 40
A. princeps var. orientalis 33 40 22 25 33 30 22 25
Vicia venosa var. cuspidata - - - - - - - -
Cassia mimosoides var. nomame - - - - - - - -
A. pilosus 11 5 33 30 22 15 22 10
Erigeron annuus 1-1 4 22 10 22 7 22 10
F. arundinacea 11 2 1-1 3 1-1 5 22 10

. E, arvense, Aeschynomene
Other species ) E, arvense Acalypha australis inJZIica

* D: dominance, S: Sociability, C: Coverage(%)

Table 7. (Continued)

5 6 7 8 9 10
DS C%) DS C% DS C®%) DS C®% DS C%) DS C(%)
M. sacchariflorus - - - - - - - - - - - -

Main species

S. viridis 44 55 44 55 22 25 33 30 33 40 22 25
A. princeps var. orientalis 33 20 22 15 22 25 1-1 2 - - 22 25
Vicia venosa var. cuspidata - - 22 8 22 20 - - - - - -

- - 1-1 1 22 8 22 10

Cassia mimosoides var. nomame -

A. pilosus 11 5 22 8 22 25 33 35 33 20 22 25
FErigeron annuus 22 7 1-1 5 - - 22 10 33 20 22 7
F. arundinacea 1-1 4 - - - - 2:2 15 1-1 3 1-1 20
G. spurium,
Oenothera O. odorata, Rubus
: . . . | crataegifolius, M. punctulata, E, L. indica var.
Other species Galiwm spurium - adora?a, Stellaria Mosla punctulata, arvense laciniata
aquatica Erigeron
canadensis

* D: dominance, S: Sociability, C: Coverage(%)
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Table 8. The vegetation structure of each crib block plots in Gareayoul village, Gangdong-gu

. . 1 2 3 4

Main species DS C(%) DS C(%) DS C(%) DS C(%)
M. sacchariflorus 55 95 33 20 44 70 22 20
Phragmites communis - - 44 70 - - - -
A. princeps var. orientalis - - + 0.3 22 7 22 10
A. pilosus I 3 22 10 - - 11 5
F. arundinacea 111 2 - - 22 20 44 55
_E. annuus + 0.5 + 0.7 - - - -

Metaplexis japonica,

Other species - - - ; .
P A. artemisaefolia

* D: dominance, S: Sociability, C: Coverage(%)

Table 8. (Continued)

Main species 3 6 7 8 2 10
DS C®%) DS C%) DS C&%): DS C% DS C% DS C*%)
M. sacchariflorus 33 45 22 8 33 40 33 35 11 3 22 20
Phragmites communis - - - - - - - - - - - -
A. princeps var. orientalis - - - - 1! 2 + 0.2 - - 11 1
A. pilosus 33 20 2:2 25 Il 5 44 50 22 15 22 15
F. arundinacea 22 13 4-4 55 33 30 33 20 44 70 4-4 60
E. annuus 22 10 22 8 1-1 3 11 4 11 5 - -
. L. indica var. L. z"nfiica var.
Other species - A. indica C P. nodosa - laciniata,
laciniata E. canadensis
* D: dominance, S: Sociability, C: Coverage(%)
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Table 9. The summary of vegetation structure, which measured by different revetment technique of riverbank in
Gareayoul village, Gangdong-gu

Revetment technique , . . . o Average
type Plot area{m’) Dominant species Individual Coverage(%) coverage(%)
Pole block 40 B. japonicus, 4. pilosus, 12 10~63 27.9
H. japonicus, S. viridis
Lawn block 40 S. viridis, . princeps var. 17 74~111 95.3

orientalis, A. pilosus, E. anmius

Crib block 40 M. sacchariflorus, F- 13 85.1~109.6 975
arundinacea, A. pilosus
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Table 10. The average dry weight, which measured by different revetment technique of riverbank in Gareayoul

village, Gangdong-gu

Revetment technique type

Main vegetation

Average dry weight(g/m")

Pole block B. japonicus, A. pilosus, H. japonicus, S. viridis 6.75

Lawn block S. viridis, A.. princeps var. orientalis, 137.65
A. pilosus, E. annuus

Crib block M. sacchariflorus, F. arundinacea, A. pilosus 187.63

Table 11. The soil moisture contents, which measured by different revetment technique of riverbank in Gareayoul

village, Gangdong-gu

Plot Soil moisture contents(%)  Average soil moisture contents(%) Soil texture
1 30.9 Sand loam
Terrace land on the river 2 12.7 23.6 Sand loam
3 271 Sand loam
1 12.2 Sand loam
Clib block 2 21.9 16.3 Loam sand
3 14.8 Loam sand
1 11.3 Sand loam
Lawn block 2 19.1 15.2 Sand loam
3 15.1 Loam sand
1 8.8 Sand loam
Pole block 2 31 47 Loam sand
3 2.2 Loam sand
Average soil moisture contents - 14.9 -
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Table 12. The soil chamical property, which measured by different revetment technique of riverbank in Gareayoul

village, Gangdong-gu

EC
(dS/m)

pH

Plot (W1:5)

(%)

OM.

++ +

Mg" K
cmol/kg

+

Avail-P. Ca

(mg/kg)

Na .
Soil texture

6.77
6.27
6.22

0.05
0.03
0.04

2.52
1.36
1.84

Terrace land
on the river

6.04
6.34
441

11.37
5.41
6.00

125 125
1.06  0.72
0.88 1.51

0.22
0.13
0.10

sandy loam
sandy loam
sandy loam

6.65
6.43
6.18

0.02
0.02
0.02

0.82
1.22
1.22

Pole block

056 091
090  1.09
0.69  0.90

18.76
7.79
5.04

6.29
6.82
6.88

0.10
0.08
0.12

sandy loam
loamy sand
loamy sand

6.79
6.85
6.59

0.04
0.04
0.03

3.74
3.40
1.97

Lawn block

12.75
6.69
0.65

9.38
9.13
7.44

0.71 1.49
054 154
035 097

0.11
0.09
0.08

sandy loam
sandy loam
loamy sand

6.77
6.60
6.41 0.03

0.06
0.05

3.88
4.56
3.20

Crib block

[P I N Y S S T e U R N S R N

12.55
27.05
20.12

10.51
2.91
7.43

122 7.14
121 263

0.06 sandy loam
0.07 loamy sand

062 126 0.04 loamy sand

Average 6.54 0.03 2.47

10.68 804 083 178 010 -

Agricultural soil(topsoil)*
None agricultural forest soil*

5.80 -
4.80 -

1.96
6.40

216.00
5.60

4.60
227

1.40  0.59 - -
070 025 - -

* Kim ef al.(1995) Distribution of Cs-137 and K-40 in Korean Soils
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