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The Huallen Earthquake Event
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Study Area

* Location: Hsiulin district,
Hualien County

------

5.29 km?

* Debris Flow Impact Area:
43.9 ha

« 25 New Landslides

. New Landslide Area: 31.7 ha | RERRSRE

« New Landslide ratio: 6%
* Average slope: 50%
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Narrative

« Taiwan Express Train
Derailment

Debris Flow outburst:
« 2024/06/21 16:30

Train Deraillment
« 2024/06/21 16:50

Location: The Hualien &
Daqgingshuishi Creek

Casualty: 9 People
Injured and train
damage




Soil and Water C; ion , Mi
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al n a if:ﬁz%l% Hsiulin 5.0 12.0 12.0 12.0 ‘
o e O- BRIETE QingShuiTuanYai Rain Gauge (C0Z31)

v 2024/06/20 Rainfall Rrainfail Intensity (mm/hr) FSEIRRS: 2024-06-19 ~ 2024-06-21 Cumulated Rainfall (mm)

60

=43.5 mm v 2024/06/20 o

v 2024/06/21 Rainfall ~ Rainfall: 43.5 mm
=12 mm and Train
derail at 16:50

v’ Debris Flow

50

40
Occurrence time

2024/06/21 16:50 =

|

Warning Criteria= "
0621 Rainfall: 12
300mm 5 0619 Rainfall: 3 mm | e mi,
v 20240619to 0621 . T Mesestesssssessesnes | | lIII .

2024-06-19 00:00:00 2024-06-19 13:00:00 2024-06-20 02:00:00 2024-06-20 15:00:00 2024-06-21 0400:00 2024-06-21 17:00:00

Cumulated
Rainfall = 58.5mm
s —



Ralnfa”Off Based on rainfall data and Wflow rainfall runoff

model, the maximum rainfall was 28.5 mm on June
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v' The riverbed was lifted by a debris flow occurred on June 20 at 17:00~20:00 ;
v The debris flow surged onto the railway tracks on June 21 at 16:30
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Agency of Rural Development and Soil and Water Conservation, MOA

- _UAV-3D Model
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Bridgeﬁpréach h—eight 4.5 m | Q ',

N e

Bridge clearance height 5.5 m

Railway Bridge length 26 m

Flooding mark height 3 m
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https://tech.ardswc.gov.tw/3D/2024/rt_0622-1/App/#%2F

Debris Fl tburst: 2024/06/21 16:30
Debris Flow EVvent  Sebrisrowoutbus: 2024/06/21 1

~r "...‘ ™ e
.
» i P » y

v" Debris flow surge hit
bridge approach.

v' Debris splash onto the
railway tracks.

v Debris flow affected the ==

railway on June 21 at
16:30.

v" Taiwan Railway Express
Train derailed on June 21 I
at 16:50.

v There was a 20-minute

- Iebrls flow surge h|t brldge e
loss in warning time. ._approach ane onto the tracks

T —_——"E



Field Survey Result

v The leaves, marked by
splashes, showed that the
debris flow had rushed ~ CCISSALS b”dge approach

onto the railway. ~ e

v" Influenced by the convex Debr|s splash
bank the debris flow path &S
is concentrated on the
left bank.

v The debris flow deposited
lots of sediment in the
riverbed on June 20.

v The debris flow caused a
surge that overtopped
the bridge approach on
June 21.

Debris flowesunge hitiand:overflow:

11




Longitudinal Profile

1. Part of sediment affected by upstream Convex Reach
2. The bridge contraction can affect sediment deposition

Debris flow Stream Longitudinal Profile
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> _ﬂ_l
o A\l Hydrograph Data :

Time: 18000sec

Numerical Setup

Geometric Data

* Total Cumulated rainfall 43.5

« Max. Rainfall intensity 28 *

Pre-Event: 2015 DEM
(Resolution 1 m*1 m)
Computation mesh: 2 m
Post-Event: 2024/06/22 UAV-
3D Model

Debris Flow Stream Longitudinal Profile
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Engineening

160
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—Pre-Disaster Topo

—Engineering Refinement

1. Maintain river clear space

2. Debris flow has better flowing capacity
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Numerical Simulation

Table - Parameters and values used in the KANAKO-2D

Case Qp (cms) Partl(c;:S o126 Cv [%] Protection work

10 0.1 30 Non

135 0.1 30 Non 50-year return period

135 0.1 30 Riverbed Dredge EIORYEEIREINaaNoIglolo!

Riverbed Dredge

159 L =0 + Embankment

50-year return period

T e
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B
Flow path toward left bank
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i
[@[f‘n’g mostly deposited in original convex bank

u
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Numerical
Run 4

Concentration: 30%
Qpealk: 135 cms
Geometric Mesh:s 2m
Condition : embankment
+ dredge.
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Conclusions

1. Field data indicated that large earthquakes significantly lower
the rainfall threshold required to trigger debris flow.

2. The debris flow is primarily along the left river bank due to the
river bend characteristics.

3. Dueto the narrowed flow width, the simulation results

Indicated that sediment was preferentially deposited upstream
of the bridge.

4. The engineering measures can reduce the debris flow impact
but need a long-term maintenance.

5. Further research is needed to address the problems of
narrowed flow width, river bend characteristics, and concave

R e ———
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Discussion - Further Research

1. In upland area has lots of new landslides and that
may occur sediment-related disasters in later years.

2. The hyper-concentrated flow that may adjust the
debris flow deposits/erodes with flowing sediments.

3. The concave bank eroded severe than convex bank,
which forced the flow path along left bank.

4. The sediment transport capacity reduced by the
narrowed flow width of bridge, which result sediment

deposits.
EE-mE-EE
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Isaster prevention operation Information

Debris flow and Large-scale landslide
+ A5 B ARFRIERRIRRA K & &1 https://246.ardswe.goy.tw
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v of Rurul Developrment and

History Photo Platform

EERETE D
https //photo ardswc gov tw
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ﬁ)ata Platform FRIEHFE
https://dﬁtg.ardswc.gov.tw

'Disaster Prevention Technology Information

Research and Technology Development Platform
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https //tech ardswc.gov.tw
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