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Benefits of the radar-based statistics

Traditional sources of hail statistics: hail pads networks,
newspapers, insurances, observers, and volunteers reports ...

Compared to traditional sources radar-based data:

Have high temporal and spatial resolution

Unbiased towards severe hail cases

Not influenced by population density

Measured day and night

Use of radar observations provide hail estimation




Radars in Belgium
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Temporal and Spatial Resolution

Quantity
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Hail detection algorithms (HDA)

—Waldvogel’s method

Probability of hail (POH)

—Witt’s method

Probability of severe hail (POSH)

Maximum expected hail size (IVIESH)

— '

— 156 I A 3 , gy _.) e 2 ' — e g
M A b E | G tary e = SRS
MBOsiion.o c cimate 0 S . % i = g

T , o
r the Belgian f¢ "' 3 ., #



Hail detection algorithms

Waldvogel’s method

ETOP,, 2 H,+1.4

H, is a (0°C) —isotherm height

ETOP,. is a height of 45dBZ echotop

POH - Probability of Hail

POH = 0.319 + 0.133 (ETOP,; - H, )/
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Hail detection algorithms

Witt’s or Severe Hail Index (SHI) — algorithm

Reflectivity - Flux of hail kinetic energy
E =5%10"°10"""W (2)

Hy
SHI =0.1 [ W, (H)EdH

H,
MIESH — Maximum Expected

Size of Hail
MESH =2.54(SHD)"”

POSH — Probability of Severe Hail -5 g

POSH =29 ln(@) +50
WT




Verification possibilities

— Verification campaign data
e Separate dates in 2002, 2003 and 2005

* Time interval, location, hail size

—Verification reports in climatology database
* More than 40 000 entries (1960-2012)

* Date, grid cell, hail size

—False alarm rate can not be estimated
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erification campaign data

* Hail reports 2002 - 2005

Hailstones diameter (mm)
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Hail reports
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Verification of Witt’s MESH product

* Probability of detection for MESH

Detected MESH (mm)
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erification campaign data

* POSH (60%), MESH, and POH (90%) with
different distance tolerances

Probability of detection of POSH (60%), MESH, and POH (90 %)
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Verification on the climatological DB

Selection of reports:

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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Climatological reports DB 1960 — 2012: 3670 reports
For 10 years between 2003 — 2012: 877 reports
For 10 hail seasons April — October: 739 reports
For severe cases in 10 hail seasons: 261 reports




Localization in climatological DB
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Verification of HDA’s on the reports DB

Hail seasons 2003 - 2012:

Detection rate of POH and POSH.

e—
e ‘
— \

© 0.7 ~—
IS ~~ POH (all)
- — ——
-§ 0.5 ~ = = POH (severe) |
§ ~ - = POSH (severe) ‘
0]
O 03 ~N

0.1

50 60 70 80 90 100

Probability Treshold (%)




Hail season in Belgium
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Hail day: at least one MAXPOH product has POH > 90% on > 0.1% of radar domain.
MAXPOH - hourly aggregation of 4 POH grids by maximum.




Seasonal distribution 2003 - 2012

Box-and-Whisker plot of number of hail days per month over 10 years (2003-2012).

Whiskers represent extreme values from the 1.5*IQR
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Seasonal distribution 2003 - 2012

Box-and-Whisker plot of number of hail days per month over 10 years (2003-2012).

Whiskers represent extreme values from the 1.5*IQR
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Hail day: at least one MAXPOSH product has POSH > 60% on > 0.1% of radar domain.

MAXPOSH - hourly aggregation of 4 POSH grids by maximum.
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Diurnal cycle 2003 - 2012

Yearly average extent of hail incidence of each hour
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Hail detected with probability of hail (POH) > 90% criterion.

Analysis is based on 10 years of MAXPOH product of Wideumont radar (240 km range).
MAXPOH - hourly aggregation of 4 POH grids by maximum.




Diurnal cycle 2003 - 2012

Average frequency of hail incidence
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Hail detected with probability of hail (POH) > 60% criterion.

Analysis is based on 10 years of MAXPOH product of Wideumont radar (240 km range).
MAXPOH - hourly aggregation of 4 POH grids by maximum.




Diurnal cycle 2003 - 2012

Number of hail days per year
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Analysis is based on 10 years of MAXPOH product of Wideumont radar (240 km range).
MAXPOH - hourly aggregation of 4 POH grids by maximum.




MESH 2003 - 2012

Number of hail days per bin

2003-2012
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Total number of days

Hail detected with probability of hail (POH) > 90% criterion.

Analysis is based on 10 years of MAXPOH product of Wideumont radar (240 km range).
MAXPOH - hourly aggregation of 4 POH grids by maximum.




Radar data and verified detection algorithms are a
good source of hail statistics.

Ten years of data are enough to detect the diurnal
cycle and seasonal distribution at least for the
hail events of all sizes, but not enough for the
detection of real climatology trends.

The work on the generation of the radar-based hail
climatology is still ongoing ...

Thank you!




