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Abstract :

Recently, the frequency and intensity of localized heavy rain and typhoon due to the abnormal climate has increased,

and especially the damage by an avalanche of earth and rocks similar to the landslide of Umyeon Mountain has become a social
issue. However, the standardized damage investigation method doesn’t yet exist, so the systematic analysis of the data has not
been carried out. In this regard, this study developed assessment items to conduct standardized damage investigation of debris
flow. To achieve this, preliminary assessment items were derived from analysis of literature review and the Delphi technique of 12
experts who are engaged in research facility, academia and industry was conducted. As a result, 29 assessment items which can be
classified into 6 groups were determined. Surveying the relevant hand-on workers, details assessment items in each group were
determined by exploratory factor analysis and reliability analysis.
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Table 1. Personnel organization for delphi research

Field Research institute | Academia Industry
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Table 2. Results of 1st surveys

Item

Geological features Adjacent infrastructure

Stream length Facilities for damage prevention

Average gradient of the steam bed |Scour circumstances of the steam bed

Vegetation conditions Gradient of source

Facilities state for damage prevention Causes of soil runoff

Maximum flow rate Average gradient of flow path

Width of flow path

Flow rate-duration curve

Continuous rainfall Length of deposition

Hourly maximum precipitation Topography of deposition area

Precipitation of event occuring Volume of deposition material

Anterior rainfall Gradient of deposition

Triggering time Gradient of initial deposition point

Unusual Weather Gradient of terminal deposition point

Disaster form Depth of deposition

Appointment of debris flow

. S Di i le of iti
prevention district ispersion angle of deposition

Human injury -
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Table 3. Results of 2nd surveys

Item Mean Std.

Geological features 4.583 0.515

Stream length 4250 | 0452

. Basin Average gradient of the steam bed| 3.917 | 0.669
Circumstances

Vegetation conditions 3917 | 0515

Facilities state for damage prevention| 3.833 | 0.389

Maximum flow rate 4500 | 0.522

Flow rate-duration curve 4.667 | 0.492

Continuous rainfall 4.583 | 0515

Hourly maximum precipitation 4.083 0.669

. Disaster Precipitation of event occuring 4.667 | 0.492
Circumstances

Anterior rainfall 4.167 | 0.577

Triggering time 2.833 0.389

Unusual Weather 2.750 | 0.452

Disaster form 2.750 | 0.754

Appomtmen’g of eryls flow 2620 | 0217

prevention district

~ Damage Human injury 4.667 | 0.492
Circumstances

Adjacent infrastructure 4.167 | 0.389

Facilities for damage prevention | 4.000 | 0.426

Scour circumstances of the steam bed| 4.083 0.515

ngsgf;;:es Gradient of source 4583 | 0515
Causes of soil runoff 3.667 | 0.651

Flow path Average gradient of flow path | 4.500 | 0.522
Circumstances Width of flow path 4333 | 0492
Length of deposition 3.750 | 0452

Topography of deposition area 3.833 0.718

Volume of deposition material 4.083 0.289

Deposition Gradient of deposition 4.000 | 0.603

Circumstances | Gradient of initial deposition point| 3.833 | 0.577
Gradient of terminal deposition point| 3.250 | 0.754
Depth of deposition 4.000 | 0.426

Dispersion angle of deposition 3.333 0.651
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Table 4. Results of 3rd surveys

Item Mean | Std. | CVR

Geological features 4.667 | 0.492 | 1.000

Stream length 4.000 | 0.426 | 0.833

Circfr?lssitgnces Average gradient of the steam bed| 4.167 | 0.389 | 1.000
Vegetation conditions 3.833 1 0.389 | 0.667

Facilities state for damage prevention| 4.500 | 0.522 | 1.000

Maximum flow rate 3.917 | 0.515 | 0.667

Flow rate-duration curve 4.667 | 0.492 | 1.000

Continuous rainfall 4.583 | 0.515 | 1.000

Disaster
Circumstances|  Hourly maximum precipitation | 4.250 | 0.452 | 1.000

Precipitation of event occuring | 4.750 | 0.452 | 1.000

Anterior rainfall 4.083 | 0.515 | 0.833

Human injury 4.833 1 0.389 | 1.000

G Damage Adjacent infrastructure 4750 | 0.452 | 1.000
ircumstances

Facilities for damage prevention | 4.250 | 0.452 | 1.000

Scour circumstances of the steam bed| 3.833 | 0.389 | 0.667

Occurrence Gradient of source 3917 | 0.515 | 0.667
Circumstances

Causes of soil runoff 3.917 1 0.289 | 0.833

Flow path Average gradient of flow path | 4.583 | 0.515 | 1.000

Circumstances Width of flow path 4250 | 0.452 | 1.000

Length of deposition 4.167 | 0.389 | 1.000

Volume of deposition material | 4.083 | 0.289 | 1.000

Gradient of deposition 4.000 | 0.603 | 0.667

Flow path

. Gradient of initial deposition point| 3.917 | 0.515 | 0.667
Circumstances

Gradient of terminal deposition point| 3.833 | 0.389 | 0.667
Depth of deposition 4.000 | 0.426 | 0.833
Dispersion angle of deposition | 3.333 | 0.389 | 0.667
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Table 5. Results of factor analysis
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Circumstances
Item

Basin

Disaster

Damage

Occurrence

Flow path

Deposition

Geological features

0.84

Stream length

0.82

Average gradient of the steam bed

0.77

Vegetation conditions

0.74

Facilities state for damage prevention

0.76

Maximum flow rate

0.76

Continuous rainfall

0.68

Hourly maximum precipitation

0.75

Precipitation of event occuring

0.79

Anterior rainfall

0.59

Triggering time

0.50

Human injury

0.89

Adjacent infrastructure

0.85

Facilities for damage prevention

0.79

Scour circumstances of the steam bed

0.61

Gradient of source

0.70

Causes of soil runoff

0.80

Average gradient of flow path

0.72

Width of flow path

0.68

Length of deposition

0.65

Volume of deposition material

0.74

Gradient of deposition

0.71

Gradient of initial deposition point

0.64

Gradient of terminal deposition point

0.58

Depth of deposition

0.61

Dispersion angle of deposition

0.52

Eigen value

4.95

3.08

2.7

1.79

1.45

1.42

Variance (%)

51.37

11.86

10.66

6.89

5.57

5.45

Cumulation (%)

51.37

63.23

73.89

80.78

86.35

91.80
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