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Landscapes are interconnected

What happ
here...

Google Earth, 3D perspective from Southern Taiwan



The interconnectedness of landscapes lead to cascading hazards

Photo by Chi Po-lin and provided
by the Chi Po-lin Foundation,
copyright Above Taiwan Cinema

Yanites et al., 2025
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Cascading hazards, defined

A) Earthquake-Storm Sequence
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Key research questions

* How does the ‘hazard signal’ propagate/emerge across the landscape?

* What are the physical processes and thresholds that dictate the emergence of
these cascades?

e What is the duration of the ‘tail’ of the hazard cascade”?
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'How long do cascading hazards last?
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The Tale of Two Tails

April 2024 Hualien Earthquake, eastern Taiwan
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What is the magnitude and timescale of fluvial impacts
following an earthquake? :
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Sanzhan: Coseismic landslides and fluvial export
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Sanzhan .
N

e Small basin

* Variable tributary
size.

e Accessible
2024/05/09
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Basin spanning storms
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High spatial and temporal resolution elevation changeDoD(mf\’?ﬁ@
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2024/08/06

Typhoon Gaemi

July 25%, 2024
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2024/10/19

Typhoon Krathon

October 3, 2024
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2024/12/24

Typhoon Kong-rey

October 31st, 2024
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2025/03/12
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2025/09/03

Tropical Storm Wipha

July 19th, 2025
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Tributaries respond rapidly

Cross-Sectional Profile x2
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The Tale of Two Tails

The tragedy of Guangfu
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The Matai’an Landslide
July 218, 2025

* Area has been a region of
‘unrest’ for some time

* Largest seismically detected
landslide since USGS started
documenting

Hualien

Tropical Storm Wipha

)

e Over a mile wide

*2023/09/01
Jmage: Planetscope
July 19th, 2025 -.121.295896, 23.719375




Oso comparison
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Seismically accelerated failure

Cumulative Precipitation (mm)

900 3 s s, 3 40000
500 I E - =1 2l 35000 %
& 5 gr‘ 2 g
700 | N £ I %
= =i 30000 &
£ o =
600 | & s 5
25000 2
[1°]
Q
500 | £
20000 E
400 | £
=
15000 S
300 | 5
[«]]
Small failune p—
2 =
e Removed crackiarea &
] o
| | <

| |

| |

0 | T T T | T T T T T T I| I\ 0
® O N @ P> ® D O N D> E P LS
S d & & ¢ @ & F
O '\i”\’» '1?’\» W N N '1?‘\» 'v"‘\\’ D P P '\?’\N
S A S U R S S A A A U A N

30



Impoundment filled for two months

Qingshuigu

Aug. 15, 2025 https://hualien.forest.gov.tw/
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Dam failure,
September
24t 2025

Typhoon Ragasa

September 24, 2025
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<1/3 of sediment
mobilized

https://www.cw.com.tw/graphics/hu
alien-mataian-barrier-lake-
2025/index.html
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.The_fa,le"/téil-'cdntinu.es,_-bIUt :
hopefu_lly the tragedy is over
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https://www.ksnews.com.tw/e/39878



Summary and key takeaways

* Seismic events act as catalysts for widespread landscape
disturbance.

* Shifting thresholds: The initial disruption triggers a sequence o
interconnected surface processes that evolve over diverse
spatial and temporal scales.

* These cascading processes can sustain or amplify hazard
potential well beyond the timeframe of the original earthquak

* Finally, the tale of the tails in Eastern Taiwan is not over. Both
Sanzhan and Matai’an Rivers will continue to see aggradation
and fluvial hazard amplification for years to come.
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Questions?

Matai’an

Views from the Matai’an and Sanzhan
riverbeds 1 year ago
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