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Innovations in Science and Technology for Landslide Response

1.  Occurrence of Landslides and Climate Change

3.  Landslide Information System

4.  Future of Landslide Response Technology

2.  Landslide Prediction Technology



1. Occurrence of Landslides and Climate Change

[Source: Korea Forest Service, Landslide Prevention Department]

Trend of Increasing Scale of Landslide Damage due to Climate Change

Recent Landslide Damage

• Landslide damage area increased 8 times over the past 5 years

• Mainly occurs in July (21.1%) and August (60.2%)

• Gradual increase in landslide damage due to climate change

Average Number of Rainfall Events Exceeding 50mm per Hour

• (2000s) 14 → (2010s) 16 → (2023) 25 events

• 2023: Cumulative rainfall during the rainy season increased by over 85%

compared to normal years

• 2022: Record heavy rainfall in central regions from August 8 to 11

• 2020: Record damage due to localized heavy rainfall and typhoons



Change in Extreme Rainfall Rates According to Carbon Emission Scenarios (Present~2100)

[Source: IPCC Report]

[National Water Resources Management Comprehensive Information System]

1. Occurrence of Landslides and Climate Change

Climate Exchange



2. Landslide Prediction Technology

Physical-Based Model

• Collecting of information (terrain, forest, geotechnical, weather data,

etc.)

• Evaluation through analysis of information using physical models

Statistical Model

• Collection and analysis of landslide occurrence data (terrain, geolog

y, etc.)

• Evaluation through statistical analysis of correlations between data

Examples from the USA, Japan, Taiwan, Italy, etc.

• Statistical analysis of landslide history and rainfall data

• Empirical or probabilistic evaluation → Early warning of landslides

• I-D(Intensity-Duration) curves based on empirical relationships

Changes in Landslide Prediction Technology

Advances in computer and internet technologies

Changes in Physical-Based Models

• Development of field information collection technology

• Significant reduction in computation time

• Emergence of various numerical analysis modeling techni

ques

• Evolution of data sharing methods

• Increased practicality

Development of Landslide Early Warning Systems

• Comprehensive analysis of results from statistical and phy

sical-based models with rainfall forecast data

• Use of web-based early warning systems



• Classification of the entire country based on rainfall distribution and geological characteri

stics

• Providing predictive information by analyzing rainfall data from the Meteorological Admini

stration

• Reflecting real-time rainfall conditions on static landslide risk maps to provide real-time la

ndslide risk by administrative district

Limitations

• Realistic constraints in reflecting detailed soil characteristics (permeability, groundwater l

evel, etc.) by region make landslide prediction challenging

Landslide Information System of the Korea Forest Service

[Source: Korea Forest Service, Landslide Information System]

3. Landslide Information System



Landslide prediction information

(One out of four steep slopes collapsed this year, ‘Safe’ in government evaluation)

• 2020. 10. 6 Yonhap News article

• A total of 208 steep slopes collapsed due to record-breaking heavy rain in 2020.

• Of these, 53, or 25.4%, are graded A and B with no disaster risk.

• Due to the increasing frequency and amount of heavy rainfall caused by climate change, 

there is a need to supplement and improve the ‘disaster risk assessment standards’ of 

the Ministry of Public Administration and Security.

[Source: Google, “2023, Landslide’]

3. Landslide Information System



Landslide Information System(Landslide prediction information)

Landslide information system of the Korea Forest Service Real-time landslide risk map of Japan. Landslide early warning system of Italy

3. Landslide Information System



4. Future of Landslide Response Technology

Advancement in collected information

• Diversification of basic information

• Securing high-quality basic data for analysis

Real-time reflection of variables

• Inclusion of risk variables like rainfall forecast information

• Real-time Monitoring and Rapid Response

Improvement of accuracy in information analysis

• Enhancement of prediction algorithms

• Integration of advantages from physical and statistical models

Development direction of landslide response technology

Machine Learning

• Predictive modeling using past landslide data

• Identification of collapse patterns and risk factors

Remote Sensing and Data Analysis

• Use of images (satellite, drones, etc.) for data collection

• Analysis of terrain changes, vegetation cover, etc.

Internet of Things (IoT)

• Development and use of sensors for real-time monitoring

• Development of comprehensive analysis techniques

• Integration and analysis of data from various sources

Utilization of AI Technology

Operation of integrated system including generation of high-resolution risk maps, real-time analysis, 

forecast and warning system, and damage recovery analysis



Thank you for your attention
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Take hours to predict urban flooding Use AI to complete predictions within 3 minutes

On going Researches in Korea : Example
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AI 기반 도시하천 범람 및 도시침수
피해 평가 가이드라인 작성

정량적·정성적 피해 평가 모델 개발 및 실증

피해자산 유형분류 및 인벤토리 구조 설계
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Quantitative and qualitative damage assessment modelQuantitative and qualitative damage assessment model

침수구역도(.shp) 인명 인벤토리(.shp)

노출인구(PAR) 결정

Dead자/Injury자 평가

인구주택총조사자료 (.txt)
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On going Researches in Korea : Example
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행정안전부 상황전파

•
•

•

• 대상 매체별 적용 가능
콘텐츠(이미지기반)

•

침수 예〮상발생 지역

이미지

•
•
•

재난 예〮경보 발령 정보 생성

재난 예〮경보 발령 확인 및 담당자 승인
건물 차수벽

대피로 화면 underground roadway 차단현수막

지자체 상황전파

재해문자전광판

예경보 정보 수신에 따른 시설물 제어

지하공간 침수 (ex : 지하철 출구별 elevation) 분석

On going Researches in Korea : Example
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On going Researches in Korea : Example
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Alarm Spread of local 
conditions

Facilities Control Guide of pathway

On going Researches in Korea : Example
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Rainwater Tunnel in Shinwol Scheduled Large-diameter 
rainwater retention tunnels in Seoul

On going Countermeasures in Korea
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Closing Remark

• AI based Urban Flood Response System 
• Expansion of monitoring system using new technology

• Construction of a Large-Diameter Rainwater Retention Tunnel
• Development of optimal operating rules for facilities

• Increasing the Central Government Management Rivers
• Increase design frequency of water facilities
• River Maintenance Rate Upward Management

• Revision of laws and regulations related to climate change response
• Expansion of additional facility investment
• Establishment of a control tower agency to respond to the climate crisis



THANK YOU

Changsam Jeong
(jeongchangsam@gmail.com)
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