Supplementary Table S1. Glossary of Acronyms
	Acronym
	Meaning

	ACMAF
	Adaptive Cross-Modal Attention Fusion

	AMP
	Automatic Mixed Precision

	AP / mAP
	Average Precision / mean Average Precision

	AUC
	Area Under the (ROC) Curve

	BERT
	Bidirectional Encoder Representations from Transformers

	CDI / MMI
	Community Decimal Intensity / Modified Mercalli Intensity

	CI
	Confidence Interval

	CNN
	Convolutional Neural Network

	DCGT
	Dynamic Cross-Modal Graph Transformer (proposed framework)

	EWS
	Early Warning System

	F1
	Harmonic mean of precision and recall

	GAT / GNN
	Graph Attention Network / Graph Neural Network

	IoT
	Internet of Things

	MCC
	Matthews Correlation Coefficient

	mTCN
	Massive-machine-type-communication Temporal Convolutional Network

	PR
	Precision-Recall

	ROC
	Receiver Operating Characteristic

	SAR
	Synthetic Aperture Radar

	STGT
	Spatial-Temporal Graph Transformer

	t-SNE
	t-distributed Stochastic Neighbour Embedding

	UAV
	Unmanned Aerial Vehicle

















Supplementary Figure S2. Average dynamic graph
Additional Cross-Modal Attention Visualisations
For completeness, Figure. S2.1 reports the average dynamic graph-attention heatmap underlying Table 10 (Section 5.6), and Figure. S2.2 reports the corresponding standard-deviation heatmap, both aggregated over the full test set.
[image: The image displays a bar chart with categories like Remote Sensing, Social Media, and Seismic, each having different positive and negative values, suggesting a comparison of average attention levels or relevance.

AI-generated content may be incorrect.]
Figure S2.1. Average dynamic graph attention across all test-set instances (rows: source modality; columns: target modality).
[image: The diagram shows a comparison of attention standard deviation values for various categories: Remote Sensing, Social Media, and Seismic data, with Social Media having the lowest deviation.

AI-generated content may be incorrect.]
Figure S2.2 Standard deviation of dynamic graph attention across all test-set instances.



















Supplementary Information: Reproducibility Checklist
1. Random seed fixed (seed = 42) for data splitting and model initialisation.
2. Exact train/validation/test partition sizes reported per modality (Table 4).
3. Full hyperparameter configuration reported (Section 4.4) together with recommended search ranges for follow-up tuning (Table 5).
4. Complete epoch-by-epoch training log reported, including the early-stopping trigger point (Table 6).
5. Checkpoint-selection criterion (lowest validation loss) stated explicitly, together with the selected epoch.
6. All reported test-set metrics accompanied by non-parametric bootstrap 95% confidence intervals (1,000 resamples).
7. Model computational-complexity and inference-latency profile reported with benchmarking configuration (batch size, hardware) stated (Table 11).
8. Every figure and table in Section 5 and Appendix B is generated directly from the executed implementation described in Section 4 and referenced by cell/output provenance in the accompanying notebook.
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