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Abstract: Debris flow is a typical type of mountainous sediment disaster that can cause widespread damage to both
lives and property, making it essential to understand its behavioral characteristics for effective prevention. In this
study, pre- and post-event Light Detection And Ranging(LiDAR) data from the Dosan-ri area in Bonghyeon-myeon,
Yeongju-si, Gyeongsangbuk-do, Republic of Korea where debris flows occurred in 2023, were used to calculate the
actual affected area and terrain change volume caused by the debris flow. These calculated values were then compared
with those derived from the numeric simulation model, Morpho2DH, based on field surveys and laboratory investi-
gation data. Additionally, the model's applicability was assessed by conducting cross-sectional elevation analyses based
on the extent of the affected area and comparisons of the results. The findings indicate that the debris flow affected
area and terrain change volume estimated by the Morpho2DH model were approximately 152% and 178% higher,
respectively, compared to the LiDAR-based results. Pearson correlation analysis of the cross-sectional elevation

changes showed a positive correlation, with Pearson Correlation Coefficients(PCC) of at least 0.65
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Table 1. Status of research site.
Class Vallue Notes
Max Min Mean
Elevation (m) 759.4 625.2 703.4
Slope (°) 65.3 0.8 249 ca‘t’\éﬁggm

Observed tree species

Betula platyphylla, Pinus densiflora, etc.
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Figure 1. Research site (1a: Location of research site, 1b: Rainfall hyetograph based AWS No.837).
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Figure 2. Flow chart of research process.
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A13E A3E (2024)

Figure 3. Drone LiDAR acquisition results (3a: Before debris flow, 3b: After debris flow).
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Table 3. Application items and values by manual.

Parameter Value
Secondary flow coefficient 7.0
Rati(.).of. sedimept dischgrge to 1.0
equailibrium sediment discharge
Ratio of bed deformation DT to flow DT 1.0
Laminar flow depth ratio 0.4
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Aie] vl £A 343

Table 5. LiDAR based erosion and desposition.

Value
Class . .
Area(m) Volume(m)
Damaged Area 7,421 8,618
Erosion 4,724 5,592
Depsition 3,147 3,026
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Class Before the damage After the damage Change

Average 675.8 675.4 v0.4

Elevation(m) Maximum 738.6 738.4 v0.2
Minimum 612.1 615.0 A29

Average 25.1 26.3 Al2

Slope(®) Maximum 65.3 74.2 A89
Minimum 0.8 0.3 v0.5

Figure 5. LiDAR based terrain changed result (Sa:
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Terrain Change(m)

- 5.72
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terrain change, Sb: erosion and deposition).
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Table 6. Soil properties analysis results.

A1134 A35 (2024)

Class U.S.C.S Gs(kN/m) c(kN/mr) Z(°) ~; (KN/m) k(cm/s)

Source 1 SW 2.68 0.9 28 14.5 4.15e-3

Disgr‘;)‘;me Transport SM 2.66 23 27 16.8 8.94¢-4
Deposition SW-SM 2.68 2.0 26 15.4 4.78e-3

Source 1 SW 2.66 0.6 32 12.0 6.25e-3

Disturbance Transport SP 2.66 2.5 25 12.0 5.27e-3
Deposition SP-SM 2.67 2.3 31 16.0 6.04e-3
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Figure 6. Debris flow behavioral result by Morpho2DH
(6a: 8 seconds after, 6b: 15 seconds after, 6¢: 24 seconds after, 6d: 28 seconds after damage occured).
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Table 7. Morpho2DH based erosion and desposition.

Value
Class - ;
Area(m) Volume(m)
Damaged Area 11,308 15,421
Erosion 5,682 7,800
Depsition 5,626 7,621

R 3
[_] Damaged Area(Real)
Erosion & Deposition(Morpho2DH)

Erosion

- Deposmon

Figure 7. Morpho2DH based erosion and deposition distribute.
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Table 8. Morpho2DH based erosion and deposition distribute results.

Damaged area(rm)

Damaged volume(mn)

Class ; . R .
Total Erosion Deposition Total Erosion Deposition
. . 7,421 4,724 3,147 8,618 5,592 3,026
LIDAR ‘based Debris flow (100.0%) (57.6%) (42.4%) (100.0%) (64.9%) (35.1%)
. 11,308 5,682 5,626 15,421 7,800 7,621
Morpho2DH based Debris flow (100.0) (50.2%) (49.8%) (100.0%) (50.6%) (49.4%)
< 17 PCC: 0.99° < & Pcé: 079 p PCCT0.65
Trend equation: y = 0.97 * x + -9/ d Trend equation: y au..77:5+ 3- Trend equation: y=0.53*x % 9.68.

Morpho2DH
Morpho2DH

B B
LiDAR LIDAR

Morpho2DH

E 0 0
LiDAR LiDAR

Figure 8. Profile elevation change graph and simple linear regression analysis results (8a: Statistic result of source 1,
8b: statistic result of source 2, 8c: statistic result of transportation, 8d: statistic results of deposition).
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