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Landslides, driven by climate change, pose significant risks to life and
economic stability, particularly in High Mountain Asia, where complex
topography, active seismicity, and shifting precipitation patterns amplify
vulnerability. More than 1.5 billion people depend on the glaciers and rivers
of the HMA, making the impacts of these hazards particularly severe 

Current Challenges: 
Weak spatial modeling and data integration 
Fragmented disaster response mechanisms 
Limited real-time monitoring capabilities 
Poor coordination among stakeholders

NASA Global Landslide Catalog (GLC) 
Coverage: 2007-2020 | Events: 1,558 (HMA region) 
Sources: News: News Articles, Scientific literature, Government reports 
Provider: NASA Goddard/GPM mission

🔮 Prediction Agent 
Graph Neural Networks with attention mechanisms 
Models spatial dependencies between landslide events 
42.7K parameters - 99.9% reduction vs traditional CNNs
Dynamic proximity graphs for enhanced risk modelling

🧠 Planning Agent 
Large Language Models with GraphRAG integration 
Context aware risk analysis and climate impact assessment 
Vector embeddings for semantic search across knowledge graph 
Comprehensive assessment of temporal and geographic patterns

⚡ Execution Agent 
Automated hotspot detection via grid based spatial sampling 
Coordinates predictions with contextual analysis 
Generates spatially aware response recommendations 
Real time intervention for vulnerable communities

Key Advantages: 
Faster training and inference 
Lower memory requirements 
Scalable to larger geographic regions 
Interpretable spatial relationships 
Suitable for resource constrained deployment in HMA 

CC-GRMAS provides an efficient, interpretable, and scalable multi-agent
framework for climate resilient disaster preparedness in vulnerable
mountain regions.

Detailed Graph Neural Network Architecture for the Prediction Agent showing the complete data processing pipeline
from raw landslide data through feature engineering, spatial graph construction, GCN and GAT layers, to final risk

classification output.
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