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ABSTRACT

A dredging on erosion control dam has been enforced without evaluation the factors that affect the
dredging. In addition, there is the negative effect much more than positive effect by dredging on
erosion control dam. Therefore, this study was carried out to develop evaluation indicators and to
suggest fieldbook in order to determine whether sand deposits at erosion control dam should be
dredged up or not. The most important six evaluation indicators that can decide to dredge up at erosion
control dam were obtained from three round delphi technique and were selected in the following order:
the current sand deposit ratio(0.339), existence of cultivated land and house downstream(0.276), the
slope of streambed(0.162), the amount of movable soil and gravel(0.118), the history of any
disasters(0.063), the basin area(0.043). The weighted score for each evaluation indicator were acquired
from AHP analysis with respect to the degree of importance and then the modified weighted score

for actual measurements were classified as three categories: large(2.53), medium(1.60) and small(1.01).
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Based on delphi technique, erosion control dam dredging evaluation fieldbook introduced the four

evaluation indicators out of the total six evaluation indicators and two low effected evaluation

indicators were excluded. This results showed that the values for reliability analysis and consistency

ratio were acceptable.

Key Words : Erosion control dam, Dredging, Delphi technique, AHP analysis, Evaluation indicators.
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Table 1. System of delphi questionnaire configuration.
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The first round survey

The second round survey

The third round survey

Likert 5 scales +

Likert 5 scales +

Likert 5 scales +

Form . . .
Narrative summary Narrative summary Narrative summary
» The appraisal of 38 indicator | * The reappraisal of 15 indicator | ¢ The preference of panel on
items items weights of indicator items
Contents | * The appropriate number and | * The appropriate number and

items of indicators
panel

items of indicators suggested by

Table 2. The organization of the panel, survey period and recovery ratio.

Number of The recovery ratio of | The recovery ratio of | The recovery ratio of
Expert group . Percent
object Ist survey 2nd survey 3rd survey
Academic circles 7 16
Technicians 7 16
Sabang association 6 14
. . 26/43 people 24/26 people 20/24 people
Public officials 12 28 (60.5%) (92.3%) (83.3%)
Engineering 3 7
Forest unions 8 19
Total 43 100
Survey period May 31th to Sep. 23th, 2011
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Table 3. Result of descriptive statistics on the first round delphi survey.

Standard

No. | Classification Indicators Mean value . . CVR Cronbach-a
deviation
1 Basin area 3.6923 1.08699 0.08 907
2| Forest type 2.6923 67937 -0.85 .909
3] Soil texture 3.6538 93562 0.15 .907
4 Coverage ratio 3.6154 .89786 0.00 .908
5 Average length of hillslope 3.1154 .81618 -0.31 .908
6 The average angle of hillslope 3.6538 | 1.09334 0.23 910
7 The vs'/he?ther of forest management 33077 104954 023 906
prescription
8 :fi‘;‘:’; The history of any disasters at upper stream | 3.9615 | 95836 0.38 906
9 ] The ratio of land-use change 3.1923 .93890 -0.38 .909
10 | The potential amount of soil erosion 4.1154 .90893 0.46 .905
11 The length of forest road 2.8462 1.08415 -0.69 .908
12 The construction year of forest road 2.6538 1.16421 -0.38 .907
13 ] The average slope of streambed 3.7600 .92556 0.15 .909
14 The channel length 3.3077 .83758 -0.23 .904
15 The potential amount of soil runoff | 4.1538 | 73170 0.62 907
16 The history of any disasters at valley | 3.9615 .87090 0.38 .906
17 The existence of flowing water 3.0385 .95836 -0.38 .905
18 | The valley width 3.0000 74833 -0.62 .906
19 The slope of streambed at upper of | 50,5 | g5369 0.46 910
] reservoir deposits line
20 | The length of bank erosion 3.6538 93562 0.08 910
21 | The streambed material 3.6538 .93562 0.00 .906
” The amount of movable soil and gravel 4.0769 97665 046 906
| The installation | 2t the mountain streams
23 |spots of debris | The type of debris barrier 3.4231 1.13747 0.15 .909
24 | barrier The construction number of debris barrier |  3.3846 .89786 0.00 .907
25 | The construction site of debris barrier| 3.3462 97744 -0.15 .906
26 | The access road toward debris barrier | 3.4615 1.10384 -0.08 913
27 The scale of debris barrier 2.7692 95111 -0.69 910
28 | The construction year of debris barrier | 2.6923 92819 -0.62 .908
29 | The dredging record of debris barrier 3.5000 1.10454 -0.08 .906
30 The.current sand deposit ratio of debris 42308 00808 0.54 907
barrier
31 | The existence of reservoir 3.3846 94136 -0.38 907
0 Down Existence of cultivated land and house 37308 100231 0.00 909
downstream
"33 ™ [The existence of road 31923 | 102056 | -046 907
34 The history of disasters at downstream |  3.6538 1.01754 0.00 .906
35 The existence of flowing water 3.0385 .95836 -0.31 .909
36 Ecosyzzem The aquatic ecology 2.9615 95836 038 905
37 an;lt ljzue;zpe The vegetation structure and diversity | 2.8462 .83390 -0.69 .907
38 The debris barrier surrounding landscape | 2.7308 .82741 -0.69 .906




Al
2

Wsto] 7T AHPE o §8 F4 Abgs

4 PE

ul

3 2oy A

Table 4. The number of applicability indicator on the first delphi survey.

appliil;iﬁlt);rhiificator Frequency Ratio(%) Mean value Standard deviation
4 1 4.2
5 5 20.8
6 1 42
8 1 4.2
9 1 4.2
10 9 375 10.8 5.728
15 1 4.2
16 1 4.2
20 3 12.5
25 1 4.2
Total 24 100.0
Table 5. Result of descriptive statistics on the second delphi survey.
No. Indicators I‘\ﬁzz g;i?i?;i CVR | Cronbach-a
1 |The current sand deposit ratio of debris barrier 4.4286 .87014 0.71 795
2 | The potential amount of soil runoff 4.1429 1.01419 0.52 .825
3 | The potential amount of soil erosion 4.0526 .62126 0.68 812
4 ;l;?:a;r:ount of movable soil and gravel at the mountain 42000 05145 0.50 795
5 | The history of any disasters at valley 3.8947 1.14962 0.37 789
6 | The history of any disasters at mountain slope 3.8000 1.15166 0.20 794
7 | The slope of streambed at upper of reservoir deposits line| 3.4737 .84119 -0.05 811
8 | The average slope of streambed 3.5000 1.00000 -0.10 .823
9 |Existence of cultivated land and house downstream 4.1364 .88884 0.55 .826
10 |Basin area 3.6500 .98809 0.00 .801
11 |Streambed material 3.5263 96427 -0.16 .803
12 | The history of disasters at downstream 3.3000 97872 -0.40 811
13 | The existence of flowing water 3.2105 91766 -0.05 .805
14 | The another to construction space of debris barrier 3.5000 .68825 -0.20 .829
15 | The stench of debris barrier 3.2500 1.29269 0.00 786
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Table 6. Integration of similar indicator items.
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No. Indicators Representative indicator items | Integrated indicator items ormer Etc.
number
1 The cu@ent @d deposit ratio Currf:nt san.d deposit ratio of Current sand deposit atio |
of debris barrier debris barrier
The amount of movable soil
and gravel at the mountain 4
streams
The potential amount of soil Amount of movable Sf)ﬂ and Amount of movable soil 5
2 | runoff at valley gravel at the mountain and gravel
streams
The potential amount of soil 3
erosion at mountain slope
Streambed material 11
3 Existence of cultivated land | Existence of cultivated land | Existence of cultivated land 9
and house downstream and house downstream and house downstream
The history of any disasters 5
at valley
4 The hjstor.y of any disasters | History of any disasters at History of any disasters 6
at mountain slope valley
The history of disasters at 2
downstream
5 |Basin area Basin area Basin area 10
The average slope of
8
streambed
6 | The slope of streambed at |Average slope of streambed | Slope of streambed
upper of reservoir deposits 7
line
The another to construction | Another to construction space | Another to construction
7 . . . . . . 14
space of debris barrier of debris barrier space of debris barrier
8 |The stench of debris barrier | Stench of debris barrier Stench of debris barrier 15
Th ist f flowi
9 © cxistence of TOWINE | g istence of flowing water - 13 Drop out

water
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Table 7. The number of applicability indicator on the second round delphi survey.

Number of applicability indicator Frequency Ratio(%) Mean value | Standard deviation
Indicator of five unit 3 13.1
Indicator of six to seven unit 9 39.1
Indicator of eight to nine unit 7 304 7.6 1.790
Indicator of ten to eleven unit 4 17.4
Total 23 100.0
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Table 8. The preference to number of indicator and class for decision making.

Frequency Ratio(%)
Indicator of six unit 12 60
Number of indicator
Indicator of eight unit 8 40
Number of class for decision Class-2 3 15
making Class-3 17 85
Total 20/20 100/100

Table 9. The weighted score on the third round delphi survey.

Indicator of six unit Average score
The current sand deposit ratio 25.71
The amount of movable soil and gravel 18.93
Existence of cultivated land and house downstream 16.43
The history of any disasters 12.86
Basin area 11.79
The slope of streambed 14.29
Total 100
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Figure 1. The AHP model for the weighted score of indicators for dredging evaluation on debris barrier.

Table 10. The comparison matrix in regard to result of panel response about classification 2.

The current Existence of The amount of
.. | cultivated land | The slope of .. | The history of .
sand deposit movable soil . Basin area
. and house streambed any disasters
ratio and gravel
downstream
The current sand 1 2.924 3219 3.220 3.403 3.006
deposit ratio
Existence of
cultivated land and 0.341 1 3.832 3.550 3.605 3.766
house downstream
The slope of 0.310 0.260 1 2.944 3277 3.145
streambed
The amount of
movable soil and 0.310 0.281 0.339 1 3.926 3.966
gravel
The history of any | 59 0277 0.305 0.254 1 3.347
disasters
Basin area 0.332 0.265 0.317 0.252 0.298 1
Table 11. Result of AHP analysis for weighted score about indicators.
Existence of The amount
The current | cultivated © AMmOUnt | e history
. The slope of | of movable .
sand deposit | land and . of any Basin area Total
) streambed soil and .
ratio house disasters
gravel
downstream
W::i}rl;ed 0.339 0276 0.162 0.118 0.063 0.042 1.000
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Table 12. Result of AHP analysis for weighted score about classification 3.

Measured value Weighted score The nzc\);l;fv); izlflt:ieisgch(:re; seore
Large 6.40 2.53
Medium 2.57 1.60
Small 1.03 1.01
Total 10.00

Table 13. The form for dredging evaluation on debris barrier.

The dredging evaluation

Indicators Measured value Weighted score . e
£ score of the debris barrier

Large(80% over)
Medium(50% to 79%) 0.365
Small(50% below)

Large(300m under)
Medium(301m to 499m) 0.302
Small(500m over)

Large(10% over)
The slope of streambed Medium(5% to 9%) 0.188
Small(5% below)

Large(70% over)

The current sand
deposit ratio

Existence of cultivated land
and house downstream

The amount of movable soil

and eravel Medium(30% to 69%) 0.145
g Small(30% below)
Total ( )(Score)
% "The dredging evaluation score of the debris barrier = Measured value x Weighted score
Large 2.53
Medium 1.60

Small 1.01
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