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Matai'an Creek Barrier Lake
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Scientists respond

At NYCU, there is a group of scientists from the Disaster
Prevention and Water Environment Research Center (DPWE).
Last year, on what seemed like an ordinary July evening, an alert
popped up on screens in the center’s lab, showing that a slope
upstream of Hualien’s Matai'an Creek was collapsing.

Associate Professor Wei-An Chao from the Department of Civil
Engineering detected unusual vibrations on the slope using his real-
time landslide monitoring system and discovered that a 200-meter-
high natural dam was forming in the valley. This made the DPWE
the first team to discover the Matai'an Creek barrier lake.
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Over time, it created a massive barrier lake deep in the
uninhabited mountains, with a capacity of about 90 million
cubic meters and many uncertainties. The day after detecting
the unusual vibrations, the DPWE responded to an emergency
request from the Forestry and Nature Conservation Agency
(FANCA) by monitoring, investigating, and tracking changes in
the Matai'an Creek barrier lake.

Working together

"The tricky thing about barrier lakes is that you have no idea
when they have formed. In the past, we typically had to wait until
mountain rangers or hikers spotted the lakes, or we could find
that lakes had formed when downstream water level monitors
detected a sudden drop in water level. By that point, hours or
even days had already passed,” Prof. Chao explains.

In disaster prevention work, the earlier you detect something
unusual, the more time you have to respond. Prof. Chao describes
the real-time landslide monitoring system as a "landslide hunter."
This is the system that detected the formation of the Matai'an
Creek barrier lake. It works by capturing vibration signals from
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landslides, debris flows, or water flow,
relevant agencies the moment a barrier lake f

Since floodwater movement generates vibrations,

set up a flood early warning system based on microsei

along both sides of the river. Prof. Chao explains that flood

travel at about three to five meters per second, while vibra
signals travel much faster. By taking advantage of the difference
in speed, the system can issue warnings about 20 minutes in
advance to residents living more than 10 kilometers downstream.
These 20 minutes give residents time to move their vehicles, close
doors and windows, or evacuate to higher ground. Without this
early warning system, downstream residents often only realize
what is happening when the floodwaters actually arrive.

After discovering the Matai'an Creek barrier lake had formed,
FANCA sent the investigation request to DPWE. Assistant
Research Fellow Kuo-wei Li from DPWE served as the principal
investigator, coordinating relevant agencies to undertake
investigation and monitoring work. Satellite imagery confirmed
the barrier lake's location and scale, and Dr. Li describes the
formation of this natural dam as being like a giant slide. Earth
and rocks collapsed from a mountaintop a kilometer high, sliding
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'/ The team set up monitoring stations along both
: |

sides of Matai’an Creek.
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two kilometers before piling up into a massive wall in the creek,
which blocked the water flow. This type of dam structure formed
from earth and rocks is often extremely loose. Creek water seeps
through it like water through a sieve and might even hollow out
the interior.

Dr. Li regularly operates drones and analyzes aerial imagery and
LiDAR data captured by the Aerial Survey and Remote Sensing
Branch of the FANCA to monitor changes in the dam'’s cracks and
seepage. These data can help to reveal whether the dam is stable
and if there are any signs of imminent failure. Dr. Li also arranged
for Chunghwa Telecom to install dedicated fiber optic cables in
the overgrown mountain area so that images of the barrier lake
and dam could be livestreamed publicly on YouTube.

After the Matai'an Creek barrier lake burst in September last
year due to heavy rain from Typhoon Ragasa, a second and third
barrier lake formed one after another nearby. Dr. Li explains that as
long as slopes continue to collapse and the earth and rocks block
the river channel again, new barrier lakes will keep forming. This
situation could last for several years, so the DPWE team needs to
remain vigilant about monitoring the situation at Matai'an Creek.

After a barrier lake forms, the next critical question is just how
big this lake actually is. Research Fellow Sheng Hsueh Yang from
DPWE was tasked with turning aerial footage from the site into
analyzable data. When Dr. Yang first learned the Matai'an Creek
barrier lake had formed, he faced a series of unknowns. Because
there were no roads leading to the barrier lake site, he could
only use remote sensing images and photos at the time, piecing
together the true appearance of the barrier lake bit by bit.

Dr. Yang tells us this is a process that evolves over time, as the data
become clearer and clearer. From rainfall amount and watershed

Dr. Yang and his team visited the Matai’an Creek site after the typhoon to inspect

temporary engineering works and compare field conditions with their earlier analysis.
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area to dam height and storage capacity, every parameter has to
be calibrated repeatedly to ultimately calculate how much water
the barrier lake can hold and when it will fill up.

Figuring out when the barrier lake will be filled is just the first
step. What's even more important is to assess how much
water will rush downstream when it breaches and which
areas may be flooded as a result. Dr. Yang explains that if the
weather stays calm, water will slowly overflow in stages. But
if a typhoon hits with heavy rain, water keeps pouring in
and keeps scouring the dam. The destructive power of these
two scenarios is worlds apart. Dr. Yang conducts hydraulic
modeling for different scenarios to estimate possible flood
zones and water level changes.

As principal investigator, Dr. Li compiles the team's investigation
data, monitoring information, and analysis results, transforming
the raw data into disaster risk assessment reports. These reports
are provided to FANCA and relevant agencies as the basis for
issuing warnings and making evacuation decisions. Throughout
the entire disaster prevention process, the DPWE team is
responsible for monitoring and interpreting the data, while
evacuation planning and on-site emergency response are handled
by the government.

Living with nature

To install flood early warning system monitoring stations
upstream of Matai'an Creek, Prof. Chao and his team drove for
several hours to Hualien. Then, they switched vehicles and drove a
pickup truck onto a forest road. It was the night before a typhoon
hit. The truck bounced along through the mud, with the constant
sound of Matai'an Creek rushing in their ears. Racing against the
typhoon's arrival, the team dug holes in the darkness, buried
instruments, and set up solar panels. On the way back, they saw a
hundred-pace viper lying across the middle of the road.

"The hundred-pace viper is considered a mountain deity by locals.
Even indigenous residents, who know the mountains well, don't
encounter them easily," Prof. Chao says in amazement. The snake
was coiled in the middle of the road and watched the team for
a while. Then, it slowly moved aside. Prof. Chao recalls that in all
his years of fieldwork, this was the first time he had encountered
a hundred-pace viper. It didn't rain that night. The monitoring
station was successfully installed, and on the way back, they had
even met the mountain deity.

Dr. Li is stationed in eastern Taiwan. After Typhoon Ragasa
hit last September, the team launched high-intensity follow-
up monitoring work on the Matai'an Creek barrier lake. When
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asked about that period, he shared a harrowing story. On the
day of Mid-Autumn Festival, he had finished a disaster response
meeting in northern Taiwan and drove back east with his family.
The fatigue from working day after day suddenly caught up with
him and he lost consciousness. When he woke up, the car had
careened halfway into a ditch beside the road, and all the airbags
had deployed. Fortunately, the whole family was safe.

DPWE's work extends across Taiwan. Prof. Chao's monitoring
system sends real-time landslide alerts to frontline emergency
responders. Dr. Li has extensive mountain survey experience and
once trekked mountain trails for eight days and seven nights to
investigate the safety of the Batongguan Historic Trail. Meanwhile,
Dr. Yang's smart flood prevention platform integrates 84 pumping
stations across New Taipei City, using Al to predict flood risks.

Dr. Yang's smart flood prevention platform integrates 84 pumping stations across New Taipei City. The
platform uses Al to predict flooding risks and automatically assess flooding conditions. Flood prevention
efforts in New Taipei City have long faced key challenges: information was scattered across different
agencies, pumping stations could only respond passively to flooding, and surveillance footage required

manual review camera by camera.

By consolidating flood prevention data into a single interface, the platform delivers real-time situational
awareness and early warnings through Al and image recognition. Districts with varying terrain, including
Sanchong, Luzhou, Zhonghe, and Xindian, can now monitor conditions and respond proactively.
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Disasters rarely happen the way we expect. "Dealing with
uncertainty is just part of everyday disaster prevention work,"
Chief Director Chih-Ping Lin of the DPWE tells us. Because of
this, disaster prevention workers need more than just technical
skills. They also need cross-disciplinary collaboration, a resilience
mindset, and the ability to work with uncertainty. "We are not
trying to control nature. We are trying to live alongside it," Prof.
Lin says. "What matters is real-time monitoring and dynamic
decision-making that allows us to minimize losses and recover
quickly when disasters strike."

From barrier lakes to typhoons and earthquakes to debris flows,
every disaster tests our ability to coexist with nature. To face
these uncertainties, the scientists are dedicated to providing early
warning systems that are truly effective and building a resilient
social system. Keys to their success include the monitoring data
sent back late at night and the researchers traveling back and
forth to field sites.

Disaster prevention involves dealing with many

uncertainties. Ensuring that early warning systems
are truly effective and building a more resilient
society are goals these scientists continue to
pursue.

B 9¢ TAETRZ I B FF 2 AHEE 1 - BRI RTEE & A
IESEIER - BRIt g% BEHBERE
B IRITTTA

Py 55 S K 3 35
P oAV A B 0 3 2 B

W7 H0

™ HEFHE W B R B

™ R ™ HERE B
™ EEsiE 4 ™ aze

™ @y BhEmRE W™ BhEpEMEE

™ BRI
™ EsmE R TR

™ =R BhIBHEE
T RRERT2E

E

™ nEsmmtrrrse  WiBREHEs

W™ BT ET (BERTEERRARLRTRREHE)






