
Advancing Multimodal Fact-Checking Against Climate 
Misinformation: A Benchmark Dataset and Comparison of 
Lightweight Models 

Context 

§  Proliferation of misinformation and disinformation in 
particular related to Climate Change 

§  People are more likely to trust textual information 
when it is combined with images, so multimodal 
misinformation is potentially more harmful. 

§  AI systems struggle to detect climate 
misinformation due to the lack of diverse, high-
quality multimodal benchmark datasets. 
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Existing Datasets for Climate Fact-Checking 

•  Limited reasoning depth: No multi-hop or cross-modal inference 
•  Quality issues: Imbalanced labels and noisy or weakly verified claims 
•  Lack of scale and diversity: Most datasets remain narrow in topic or platform coverage 
•  Few temporal datasets: Limited resources for video-based or evolving misinformation 

Limitations of Current Datasets 
 

Two Contributions to Climate Fact-Checking 
 

TIGER: A balanced, extensible multimodal dataset for climate 
fact-checking  

 

M4FC: Lightweight MLP-based 
models with efficient performance 

Results on CLIMATE FEVER (extended with images) 
Experimental Results 

§  Accuracy remains below 70%, with low F1-
scores ⇒ dataset is challenging and noisy. 

§  Tree-based and MLP models train extremely 
fast (< 20s), but likely underfit 

§  M4FC requires longer training (≈1 min) but 
shows higher stability 

§  Indicates weaker signal-to-label alignment in 
CLIMATE FEVER 

Results on TIGER  
§  All models achieve strong, stable 

performance (>83% accuracy, balanced 
F1-scores). 

§  Higher training times for CLIP encoders 
reflect richer cross-modal alignments. 

§  M4FC matches or outperforms tree-based 
models with smoother generalization. 

§  ResNet-50x4 achieves same accuracy as 
ResNet-50 but with lower carbon footprint. 


