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Preliminaries
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Preliminary

Using KED with radar and rain gauges
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Preliminary research: integrating radar rainfall estimation 
with rain gauges observations



Preliminary

Operational QPE product at the SMC
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2 questions:
1. Can we add observers data? (red obs)
2. Why not do the same for hail?
Answer for both: future projects



Preliminary

First studies using radar and surface observations
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Good results… but:
1. For a localised area, with high spatial 

resolution data (hailpads)
2. Not in real-time
Question: can we apply the same procedure for 
the whole area of Catalonia?



Area of study
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Area of analysis
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Catalonia (NE of the Iberian 
Peninsula) Hail-pad network

Plus 4 C-band radars (SMC)

400 km

100 km



Hail discrimination
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Hail discrimination

POH (35 and 45 dBZ)
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Hail discrimination

POH is based on Waldvogel (2001), but eq were adapted with hailpads
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Hail discrimination

Variability of POH with the day of the year
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Hail discrimination

Can we get curves for both POH, depending on the DOY?
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Different axis values!!!



Hail discrimination

Using different curves and considering all hail-pad values (even 0 cm)
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POH35 only for 0 cm cases

POH45 only for non-0 cm cases



Radar products
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Radar products

5th July 2012: original (VIL & Zmax)
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Results: Example of hail size 
estimation
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Hail YES/NO: example

POH: 5th July 2012
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Hail YES/NO: example

Comparison of different sources
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Radar products

5th July 2012: after POH processing (VIL & Zmax)
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Radar products

Universal Krigging (hail-pads + VIL), different ways
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Radar products

Universal Krigging (hail-pads vs spotters), using VIL (Bessel)
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Conclusions
 Departing from rainfall estimation techniques (real-time) and post-processing 

techniques for hail size estimation, we have wondered if it is possible a near 
real-time technique for hail size estimation

 The conclusion is that is possible, however, some factors must be taken into 
account:

- the number of observations of surface (as larger is, better is the result)
- the type of radar product used (VIL seems to be the most adequate)
- the day of the year (the POH threshold is larger in July) 
- the area of analysis and the resolution (more complicated for larger 

areas and high resolutions)
- the type of interpolation (Bessel seems a good technique)
- improvement of the variogram must be considered for the whole area
- the radar products can vary depending on the calibration 
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Current campaign: first observations of 2017
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Current campaign: more observations are needed
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