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v  to understand ecosystem 
stress and biophysical feedbacks on climate

v  Each biome has a characteristic water–energy 
envelope where information transport peaks

v  Drought tends to reduce information transport

v  Opens the possibility to diagnose resilience 
and recovery from information theory

Hagan, et al. (in prep.)
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v New GLEAM4.3 to be released, including  influences 

v Towards: ; hybrid model with  
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: to deliver a 
 fully based on satellite data

v Including E components and latent/sensible heat flux
v Modular multi-physics approach to enable algorithm 

selection and epistemic uncertainty characterisation
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 in terms of P–E, driven by: 
v Reduced land rainfall efficiency
v Longer transport distances
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 with extreme wet-
bulb T in South American cities

v Dry heatwaves cause the highest 
mortality in most cities

v Land–atmosphere coupling amplifies 
heat stress and mortality

Geirinhas, et al. (in prep.)
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v Large benchmark of AI and 
dynamical models for

v All models struggle to capture 
extremes but still add value 
beyond baselines

v AI emulators improve mean 
temperature skill but 
underrepresent extremes being 
too smooth

v AIFS shows potential, balancing 
skill and physical realism

v Next: evaluating land 
representation and potential of 
considering land feedbacks
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