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● Radar data corrections

● Hydrologic model runs

Most efficient radar 
correction method for 
hydrologic purposes
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Measured discharge in 
Grosotto

Captured discharge
in Sacco diversion channel

Captured discharge
in Eita diversion channel
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Sacco → Period from 01-10-2010 to 30-09-2020

May-Oct MEF = 0.406 m3s-1

Nov-Apr MEF = 0.266 m3s-1

NSE hourly daily Log_h

Calibration
01/10/2011  
31/03/2016

0.64 0.67 0.75

Validation
01/04/2016  
30/09/2020

0.48 0.50 0.64

Eita → Period from 01-10-2010 to 30-09-2020

NSE hourly daily Log_h

Calibration
01/10/2011  
31/03/2016

0.66 0.67 0.78

Validation
01/04/2016  
30/09/2020

0.63 0.64 0.76
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Grosotto → Period from 01-10-2010 to 
30-09-2016

NSE hourly

Calibration
01/10/2011  
31/03/2014

0.15

Validation
01/04/2014  
30/09/2016

0.16

Control data →Measured discharge in 
Grosotto hydrometer 
(from 01-10-2011 to 30-09-2016)
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𝑐𝑜𝑒𝑓𝑎 =
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡

𝑑𝑖𝑠𝑡1
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡1

+
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡2

+
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡3

𝑐𝑜𝑒𝑓𝑏 =
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡

𝑑𝑖𝑠𝑡2
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡1

+
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡2

+
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡3

𝑐𝑜𝑒𝑓𝑐 =
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡

𝑑𝑖𝑠𝑡3
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡1

+
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡2

+
𝑠𝑢𝑚_𝑑𝑖𝑠𝑡
𝑑𝑖𝑠𝑡3

𝑐𝑜𝑒𝑓𝑎 + 𝑐𝑜𝑒𝑓𝑏 + 𝑐𝑜𝑒𝑓𝑐 = 1

→

𝑐𝑑𝑓𝑟𝑔 𝑥′ = 𝑐𝑑𝑓𝑟𝑎𝑑(𝑥)

𝑐𝑑𝑓𝑟𝑔 𝑐𝑑𝑓𝑟𝑎𝑑
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LOO results compared with the 3 
weather stations in the study area

Hourly data KGE

Radar 0.27

Point-based 
methods

Copula 0.51

CDF bias
correction

0.39

Spatial
methods

Radar+IDW 0.55

Radar+TPS 0.51

KGE index (Gupta et al., 2009) is an expression of 
distance away from the point of ideal model 
performance in the space

𝐾𝐺𝐸 = 1 − 𝑟 − 1 2 + 𝛽 − 1 2 + 𝛾 − 1 2

It varies −∞ < 𝐾𝐺𝐸 < 1

Towner et al. (2019) KGE>0.75→ GOOD!
Andersson et al. (2017) KGE<0.50→ BAD!
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Captured discharge
in Sacco diversion channel + Minimum 
Environmental Flow

KGE TIN-Copula TIN-CDF

Calibration
01/10/2011  
31/03/2016

0.33 0.58

Validation
01/04/2016  
30/09/2020

0.32 0.36

Hourly KGE

Calibration
01/10/2011  
31/03/2016

0.55

Validation
01/04/2016  
30/09/2020

0.44

Raw radar

Point-based corrections

Hydrologic model results of Sacco section

KGE Radar+TPS Radar+IDW

Calibration
01/10/2011  
31/03/2016

0.69 0.71

Validation
01/04/2016  
30/09/2020

0.64 0.64

Spatial corrections
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• After applying several correction techniques on the 
radar data, the spatial approach has proven to be 
the best fit. However, no substantial differences in 
application results between TPS and IDW are noted

• Spatial corrections are cost-effective and user-
friendly compared to the point-based ones

• Good results were obtained in the coupling of the 
corrected radar data and the hydrological model

→Further calibration runs will be attempted to 
improve the robustness of the model

→The series corrected by spatial Radar+TPS approach 
will be used for statistical downscaling of Regional 
Climate Models
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• Set-up of the daily-scale hydrological model
• 21 Regional Climate Models RCMs
• Statistical spatial downscaling → Quantile Delta 

Mapping (Cannon et al., 2015)

Four different climate change scenarios 
(where available) will be considered: an 
increment of 1.5, 2, 3, 4°C above 
preindustrial temperatures, respectively.

Downscaled RCM output to 
be used as input file into the 

hydrological model

Tiliakos & Marinoiu (2021)

RCM cell

1x1 km cell
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for your attention!

andrea.citrini@unimi.it
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