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1. Introduction

Graupel are the most important ice phase radar targets in cumulonimbus clouds, but

are seldom observed at the ground, melting before they get to the surface in summer

conditions. ldentifying graupel is important because of the indirect indication of the presence
of supercooled water.

Conical graupel may produce a negative Zdr, depending on the geometry and fall
modes, a condition easily identified since most hydrometeors, both liquid and solid, have
positive Zdr.

In situ growth conditions play an important role in the geometric shape of the conical
graupel, with the cone axis stably aligned with gravity. In particular, the apex angle of the
cone (o), depends on the temperature, droplet sizes and updraft vs fall velocity strength
(Cober and List, 1993).

Large areas of slight negative Z,, above the melting layer might indicate that graupel is

more prevalent than previously believed in non-winter conditions.

The aim of this project is to understand how we can derive the environmenta

conditions favorable for the growth of conical graupel and/or characterize the supercoolec

liquid water from dual polarization radar observations.

2. Graupel events
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3. Z, Calculations for idealized shapes
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These simulations show how Z,, varies with the apex angle for two different graupel

geometries. For both model shapes, negative Z, occurs at low apex angles, model 1

lower than 50 deg, mode

2 lower than 74 deg. These calculations were made with

the FEKO electromagnetic simulation software tool (http://www.feko.info/).
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4. Observed Z, and Z, (cont.)
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5. Discussion

Radar observations show a
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Both images for 10 November 2011 clearly show
the negative Z, around the region where graupel
was observed at the ground.

The 12 April 2012 scatter plot for the red sector
also shows a substantial amount of negative Z,,

points,
graupel.

evidence of the presence of conical

clear negative Z,, indicating small apex angles,
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