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One message: trusted AI begins before the model

One message:  trusted  AI begins  before  the model

AI becomes  useful  only  when  data,  analytics  and governance  form  one evidence  chain

Four  main stage  of  Koreaôs strategy

1. Observe

Satellite · drone · CCTV · hydrology

2. Structure

CRS · time  · quality  · metadata

3. Predict ion and 
Analysis

GNN · KG · RAG · AI agents

4. Govern ance

Human  review · provenance  · ethics

Koreaôs multi -source  flood -risk  context
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Å A single  rainfall  episode  can trigger  urban  flooding,  river  overflow,  slope  failures  and infrastructure  

disruption.

Å All  kinds  of  flooding  causes  severe  damage  every  year

Å The response question is no longer only ñwhere is 

the water?ò

Å Need to understand how rainfall, terrain, 

drainage systems, roads, bridges, buildings, and 

vulnerable communities interact with one 

another.

Å Korea is also highly mountainous, and local 

disaster data are often distributed across 

different organizations.

Å This makes it especially important for AI to combine 

incomplete observations into one coherent operating 

picture

Complex  disaster  AI = multi -hazard  sensing + spatial  context  + uncertainty -aware decisions

Korea has a very complex disaster environment

Korea has a very complex disaster environment
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Disaster AI must transform observations into decision intelligence

Disaster AI must transform observations into decision intelligence

The most important role of disaster AI is to turn field observations into information that 

supports decisions.

Å Field observations answer what happened,

where, when, and how severe.

Å AI has a major advantage because it can 

process this information quickly and over 

large areas.

Å We need geospatial analysis and physics-

based or analytical models to validate and 

interpret the results.

Å We need one connected process from data 

acquisition, to information extraction, to 

knowledge, and finally to decision support

Data acquisition  Ÿ information  extraction  Ÿ knowledge  Ÿ decision  support
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From field data acquisition to decision support



AI approach: multi-scale sensing + analytical validation + AI agents

AI approach:  multi -scale  sensing  + analytical  validation  + AI agents

Å Each layer  answers a  different  question  and has a different  uncertainty  structure .

Å Wide-area risk understanding: satellite SAR and 

geospatial analytics

Å Local  evidence : drones, CCTV and 3D

spatial interpretation

Å Data foundation: AI-readable Ÿ AI-

understandable Ÿ AI-ready

Å Prediction layer: apply prediction models, 

Knowledge Graphs, RAG, and AI agents

Å Cooperation layer: moving toward connecting 

these systems with international disaster-data 

platforms
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AI scalability must be bounded by analytical rigor

AI scalability  must  be bounded  by analytical  rigor

Å In disasters,  speed  without trust can  be dangerous;  trust  without  speed  can be irrelevant .

Å Use AI for fast information extraction, 

large-scale analysis, and 

summarization.

Å Use geospatial and physics-based 

methods for validation and interpretation.

Å Keep humans accountable for release, 

warning and resource decisions.

AI is  a decision  partner,  not  an uncontrolled  decision -maker
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01 Risk  Understanding

Satellite AI and geospatial analytics 

for wide-area flood detection
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Satellite AI in Korea: SAR is essential during heavy rainfall

Satellite  AI in  Korea:  SAR is  essential  during  heavy  rainfall

Å Optical  imagery  is  often  blocked  by clouds;  SAR can observe  the surface  regardless  of  weather  and 

illumination.

Å Korea is very mountainous .

Å SAR-specific geometric effects, such as

layover and shadow, can be misclassified as

flooded areas.

Å Korean approach needs to combine SAR imagery 

with DEMs, drainage information, terrain 

information, and AI.
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Example: 2025 heavy rainfall in Gyeongnam as a test case

Example:  2025 heavy  rainfall  in Gyeongnam  as a test  case

Purpose is not simply to classify flooded areas accurately .

The goal is to turn an AI flood map into information that can be used in a real 

operational situation board.
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Terrain-aware SAR flood mapping reduces operational false alarms

Terrain -aware SAR flood  mapping  reduces  operational  false  alarms

Our workflow  combines  AI-derived  masks  with  HAND and bi -temporal  backscatter  recovery.
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Terrain-aware SAR flood mapping reduces operational false alarms

Terrain -aware SAR flood  mapping  reduces  operational  false  alarms

Our workflow  combines  AI-derived  masks  with  HAND and bi -temporal  backscatter  recovery.
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Key idea is not to replace AI, but to improve its reliability by adding spatial and physical constraints 

to the AI result.
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Deep learning can accelerate extraction of inundated areas

Deep learning  can accelerate  extraction  of  inundated  areas

AI makes it very useful during the early stage of situation assessment.



Result: AI flood masks become more useful by terrain logic

Result: AI  flood  masks  become  more  useful  by terrain  logic

Å The most important issue is not only how much the numerical accuracy improves .

Å A more practical question is how much we can reduce false alarms that may confuse field operations

Å Using terrain information, we can reduce 

scattered false detections in mountainous 

areas while preserving the major flooded 

areas along river corridors.

Å This helps field teams decide where to 

inspect first.

AI + terrain  logic  Ÿ fewer  false  alarms  Ÿ faster  decisions
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02

02
Early  Warning  & 

Local Evidence

Drones, CCTV and 3D geospatial 

intelligence for more detailed local 

information.
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Meso-scale AI: drones footage fill observation gaps

Meso-scale  AI:  drones  footage  fill  observation  gaps

Local  imagery  helps  responders  see places  that  fixed  sensors  or  satellites  cannot  capture  at 

sufficient  detail  .

Å Smart frame selection removes redundant or low-value footage.

Å Object and boundary detection help locate damaged roads, flooded zones and blocked access points.

Å Georeferencing turns visual evidence into mappable operational information.
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Optimized through smart key-frame selection from video data

Optimized  through  smart  key-frame  selection  from  video  data

Importance  of  frame  selection
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Optimized through smart key-frame selection from video data

Optimized  through  smart  key-frame  selection  from  video  data

Fixed interval  frame selection
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Importance  of  frame  selection



Optimized through smart key-frame selection from video data

Optimized  through  smart  key-frame  selection  from  video  data

Schematic workflow  for  frame selection pipeline
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Optimized through smart key frame selection from video data

Optimized  through  smart  key frame  selection  from  video  data

Schematic  workflow  for  frame  selection  pipeline
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Orthoimage by optimum frames

Orthoimage from fixed frame interval

Orthoimage improvement



Optimized through smart key frame selection from video data

Optimized  through  smart  key frame  selection  from  video  data

Flood  Extend  Detection

Ground Truth (Manual)

FWI (The accuracy is 79.4%)Orthoimage

U2īNet (The accuracy is 91.81%)
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Optimized through smart key frame selection from video data

Optimized  through  smart  key frame  selection  from  video  data

3D Visualization  of  Flood
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Micro-scale AI: CCTV detects local flood boundaries

Micro -scale  AI:  CCTV detects  local  flood  boundaries
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Fixed  cameras  provide  continuous  monitoring  at critical  urban  nodes,  underpasses  and roads.

CCTV AI turns  ordinary  surveillance  infrastructure  into  a real -time  disaster  sensor  network.
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Micro-scale AI: CCTV detects local flood boundaries

Micro -scale AI: CCTV detects local flood boundaries

Dynamic  AI Flood  Incidence  Detection  Using  CCTV Video  Data

Flood  incidence  detection  at the same time  with  flood  boundaries
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Micro-scale AI: CCTV detects local flood boundaries

Micro -scale AI: CCTV detects local flood boundaries
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From video pixels to flood intelligence: segmentation and 3D projection

From  video  pixels  to  flood  intelligence:  segmentation  and 3D 

projection
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