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ABSTRACT

This study presents the development of an intelligent environmental disaster
prevention system that integrates Internet of Things (IoT) sensing technologies, advanced
communication interfaces, and artificial intelligence models. The proposed system
comprises a suite of modular sensing units, including slope monitoring modules, weather
boxes, smart hydrological particles, air quality monitors, and intelligent well deformation
sensors. These modules are designed to conduct real-time monitoring of diverse
environmental parameters such as microclimate conditions, hydrological metrics,
concentrations of hazardous gases, ambient air quality, and structural deformation
indicators. To enhance anomaly detection accuracy and spatial resolution, the system
incorporates GNSS positioning, triaxial accelerometry, and computer vision-based image

recognition techniques.

In addition, the system integrates large language models (LLMs) with popular
communication platforms such as LINE and Messenger, enabling automated
dissemination, real-time interaction, and personalized delivery of disaster-related
information. This fusion significantly strengthens community-level risk awareness and
emergency tresponse capabilities. Field deployments and multi-site validations
demonstrate the system’s high scalability, responsiveness, and operational robustness,
underscoring its substantial potential for regional early warning applications and resilient
urban planning. The findings suggest that such integrative systems can serve as a

foundational infrastructure for future smart cities and disaster-resilient communities.

Keywords: large language models; IoT sensing; intelligent disaster prevention;

community-level response; real-time communication systems
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WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01
WELL-01

M FTLOO08
M FTLOO0S
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M FTLOOO8
M FTLOOD9
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M FTLOOO8
M FTLOOD4
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M FTLOO10
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20241108_1147589 Float-Tilt-Level
20241108_114746 Float-Tilt-Level
20241108_103839 Float-Tilt-Level
20241107_204038 Float-Tilt-Leve!
20241107_204015 Fioat-Tilt-Level
20241107_204014 Float-Tit-Level
20241107_203958 Float-Tilt-Level
20241107_203944 Float-Til-Level
20241107_203930 Float-Tit-Level
20241107_203838 Float-Tilt-Level
20241107_203818 Float-Tilt-Level
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20241107 _203744 Float-Tit-Level
20241107 203718 Float-Tilt-Leve!
20241107 005227 Float-Tit-Leve!
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F f
Scenario Past observation (#-Az) Present observation (7) utur(et+2:)e casts
A No flooding (flood depth | No flooding (flood depth= | No flooding (flood
=0cm) 0 cm) depth =0 cm)
B No flooding (flood depth Slight flooding (flood Severe flooding
=0cm) depth =19 cm) (flood depth = 39 cm)
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C No flooding (flood depth Severe flooding (flood Slight flooding (flood
=0cm) depth =38 cm) depth =9 cm)

D Slight flooding (flood Severe flooding (flood Slight flooding (flood
depth =7 cm) depth =35 cm) depth = 28 cm)

E Slight flooding (flood No flooding (flood depth = Severe flooding
depth =29 cm) 0 cm) (flood depth = 49 cm)

e Slight flooding (flood Severe flooding (flood No flooding (flood
depth =26 cm) depth =45 cm) depth =0 cm)

G Severe flooding (flood Slight flooding (flood No flooding (flood
depth =55 cm) depth =21 cm) depth =0 cm)

H Severe flooding (flood Slight flooding (flood Severe flooding
depth =45 cm) depth =10 cm) (flood depth = 36 cm)

| Severe flooding (flood | No flooding (flood depth = No flooding (flood
depth =55 cm) 0 cm) depth =0 cm)
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A . ~

Scenario

Future Actions (from now to the next time interval, e.

I iate Acti N
mmediate Actions (Now) g., 6 hours or 10 minutes later)
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“While there is currently no flooding, remain cautious
and stay informed about weather updates. Keep an
emergency kit accessible, including essential supplies
such as food, water, medications, and a flashlight.”

“Continue to monitor local weather forecasts and be
prepared to evacuate if conditions change. Establish a
communication plan with family and friends. Reinforce

the importance of safeguarding property as a precaution
against unexpected flooding.”

“Avoid low-lying areas and do not attempt to cross
flooded roads. Move to higher ground if you are in a
flood-prone area. Ensure your emergency kit is ready,

including food, water, medications, and flashlight.”

“Stay updated through local news or weather reports for
further flooding updates. Prepare to evacuate if the water
level rises significantly; follow evacuation orders from
authorities. Document any damage for insurance
purposes once it is safe to do so.”

“**Evacuate: ** If you are in a low-lying area or
near the affected flood zone, seek higher ground
immediately. **Stay informed:** Monitor local news
and weather reports _for updates on the flooding
situation. **Avoid contact:** Do not walk or drive
through flooded areas. Floodwaters may contain
hazardous materials. **Prepare:** Gather essential
items (medications, important documents, food, water)

I

in case of evacuation.

“**Assess safety: ** Once water levels decrease, check
your property for damage before re-entering. **Stay
cautious: ** Remain vigilant, as conditions may change
unexpectedly. **Report damage.: ** Contact local
authorities for assistance and to report any hazards.
Stay safe and prioritize your well-being.”

“Evacuate to higher ground if you are in a flooded
area. Avoid driving or walking through flooded
streets. Stay updated via local news and weather
reports.”

“Monitor water levels, although flooding is expected to
decrease, conditions may still be hazardous. Only return
home when local authorities have declared it safe. Inspect
your property for damage once it is safe, and report any
hazards to local services.”

“Stay alert, and monitor local weather updates.
Ensure all drainage systems are clear and functioning
properly. Avoid low-lying areas prone to flooding.”

“Prepare an emergency kit with necessary supplies,
including food, water, medications, and flashlights.
Identify and plan evacuation routes in case of serious
flooding. Keep important documents in a waterproof
container or digital form. Follow local authorities’
instructions, and evacuate if instructed.”

“Stay indoors, and avoid flooded areas. Move to
higher ground if your location is prone to flooding.
Secure important documents and belongings in
waterproof containers.”

“Monitor local weather updates and flood advisories.
Once conditions stabilize, avoid traveling through
floodwaters. Check your property for any damages, and
report issues to local authorities. Stay safe and prepared.
Follow these instructions carefully to protect yourself and

your property.”

“Stay indoors, and avoid unnecessary travel. Keep
emergency supplies ready, including food, water, and
a flashlight. Monitor local weather reports and

’

advisories for updates.’

“Once flooding subsides, remain alert for any sudden
changes in water levels. If you must go outside, be
cautious of slippery surfaces. Report any visible hazards
to local authorities, and check on neighbors, especially
the elderly and those with disabilities. Stay safe and
prepared!”

“Remain indoors and avoid all travel unless
absolutely necessary. Monitor local news and weather
reports for updates on flood conditions. Move
valuable possessions and important documents to
higher ground. If you are in a flood-prone area,
prepare an emergency kit with essentials such as food,
water, and medications.”

“Be prepared to evacuate if conditions worsen. Stay
tuned for alerts from local authorities regarding safety
and evacuation routes. Check on neighbors, especially
the elderly or those with mobility issues, to ensure their

safety.”

“Monitor local weather reports and flood alerts
continuously. Ensure your emergency kit is prepared

s

with essentials such as water, food, and medications.’

“Continue to stay vigilant for changes in weather
conditions. Avoid low-lying areas, and stay informed
about flood-prone zones in your environment.
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Communicate with family and neighbors to ensure
everyone is aware of the situation and prepared.”
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