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EXPERIMENT DESIGN 

EHYPE 
simulation 

• Simulated 
runoff 
• 1993-2015 

 
• Observed 

runoff 
• 1112 stations 

 
• Europe 

 

Post Process 
to Observation 

• Generalized 
Linear Model 
(GLM) 
 
• Random Forest 
•   (RF) 

 
• Quantile 

Mapping 
•   (QM) 

 
• Long Short-Term 

Memory model 
•   (LSTM) 

Analyze 

• Compare 
performance 
 
• Identify 

patterns and 
drivers 
 
 

Regionalization 

1112 
 

35408 
Training 80% Testing 20% 



Scaled Mean Absolute Error 

𝑆𝑀𝐴𝐸 = 𝑠𝑖𝑚 − 𝑜𝑏𝑠𝑜𝑏𝑠  

POST PROCESSING: PERFORMANCE 

SMAE raw simulation 



POST PROCESSING: SKILL 

𝑆𝑘𝑖𝑙𝑙 = 1 − 𝑆𝑀𝐴𝐸𝑝𝑝𝑆𝑀𝐴𝐸𝑟𝑎𝑤 

LSTM GLM 

QM RF 

Improve 



POST PROCESSING: SKILL 

Skill ~ SMAEraw 

Skill ~ raw SMAE ~ ? 



Descriptors: 
• Climatology 
• Topography 
• Human impact 
 
Hydrological regimes 
• Clusters 

Name Abbreviation Unit 

Precipitation Prec mm 

Temperature Temp °C 

Snow depth Snow cm 

Actual 
evapotranspiration 

AET mm 

Potential 
evapotranspiration 

PET mm 

Dryness index PET/Prec -- 

Evaporative index AET/Prec -- 

Upstream Area Area km2 

Elevation Elev m 

Relief ratio Relief -- 

Slope Slope % 

Degree of Regulation DoR % 

(Pechlivanidis et al 2020, WRR) 

POST PROCESSING: DRIVERS 



(Pechlivanidis, I. G. et al. (2020). Water Resources 

Research https://doi.org/10.1029/2019WR026987) 

 

Hydrological signatures 

Qm Mean annual specific runoff mm/year 

q05 Normalized high streamflow -- 

q95 Normalized low streamflow -- 

q70 Normalized relatively low streamflow -- 

mFDC Slope of streamflow duration curve %/% 

Dpar Range of Pardé coefficient -- 

CV Coefficient of variation -- 

Flash Flashiness -- 

PD Normalized peak distribution -- 

RLD Rising limb density -- 

DLD Declining limb density -- 

BFI Baseflow index -- 

RC Runoff coefficient -- 

EQP Streamflow elasticity -- 

HPC High pulse count -- 

POST PROCESSING: DRIVERS 

Descriptors: 
• Climatology 
• Topography 
• Human impact 
 
Hydrological regimes 
• Clusters 



POST PROCESSING: DRIVERS 

Classification and Regression Tree 

CART 

 
• Potential drivers 

 
• Group of raw SMAE, quartiles 

[poor, medium, good, very good] 

 1   2    3   4   
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POST PROCESSING: DRIVERS         REGIONALIZATION 



PRELIMINARY CONCLUSIONS and NEXT STEPS 

1. Enhanced hydrological simulations through post-
processing methods 
 
2. Performance varies across stations: LSTM, robust 
 
3. Higher skills in lower raw performance sub-basins 
 
4. Links with Hydro-Cluster, Area, Temp, Elev, will be 
used for regionalization  
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