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Hydrological scientists are 
faced with the problem of 
complexity at small scales 

leading to relative simplicity 
(the hydrograph) at large 

scales. Little or no success 
has been gained in relating 

the former to the latter

Unsolved Problem #6: What are the 
hydrological laws at the catchment scale 

and how do they change with scale?

Scale-Relevant Theories: Holy Grail or Tilting at Windmills
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Why do we lack scale-relevant theories of watersheds? 

Possible Reasons:

a) Heterogeneity Dominates: There is simply little consistency across 
different watersheds, so no theory exists.

b) Lack of Data: We lack sufficient observations (type, scale, scope) to 
discover consistencies.

c) Lack of Skill: There is enough information in available observation data, we 
simply haven’t made the discovery.



Deep Learning for PUB

Deep learning gives better streamflow 
predictions, on average, in ungauged 

basins than the conceptual model 
calibrated to individual gauged basins.



Learning a General Model

Deep Learning does better in any 
particular basin if trained 

simultaneously on multiple basins. 
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Learning Hydrologic Similarity

The model learns a catchment-specific 
‘fingerprint’ based on observable 

catchment characteristics, and uses this 
to relate rainfall-runoff behaviors in 

different catchments.
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