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phenomenon that hailstorms come in discrete spclls, described

in folklore as ""Hailstorms jump like frogs",

A: 1602 hr B: 1647 hr

C: 1710 hr D: 1720 hr

Figure 4

The evolution of radar echoes from hail clouds on 24 June 1964,

(Arrow points at the hail echoes.
Range markers at 20 km in A & B and at 10 km in C & D, )




A 535 hr

For ition and movement of new echoes

ym hail clouds on 1l ine 1964,

(Arrow points at birthplace of hailstones. The echoc ) er the
station in ( irt A move eastward to appear as echoes east of
the station in Chart B, in which new « s appear northwent of

the station, Range markers at 10 kn

Figure 6

The amalgamation of two echoes (shown by arrow) as an indication
{f hail formation on If e 1964
(H precipitation reaches g it 13

Range markers at 30 k )









.15 -

the vertical distributions of the Z value 17 minutes before and 8 minutes
after the onset of hail precipitation on 10 June in the vicinity of Mentoukou,
The storm lasted 31 minutes and the largest hailstone collected was 2 ¢m
in diameter, Figure 8 indicates that the profiles nf Z are similar before
and after the onset of hail precipitation except that a higher maximum value

is found at the lower level ahead of the storm,
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Figure 8

The vertical distribution of the radar reflectivity factor from
echoes of hail clouds on 10 June 1964,

(c) Position of the Hail Regime as Revealed by
Echoes from Hail Clouds

The results presented in the foregoing sections ' dicate that he
oceurrence of hail is not evenly distributed in a large band of echoes.
Although hailstones are known to be generated in the region of vigorous
development, the location of the maximum concentration in a cloud system

is otill not yet known with any degree of certainty and there are discrepancies
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among the . of various 1., .=tigators [2 - 4] [[. 4o bvr25ent

study, radar echo patterns have been correlated with observations

collected ' setwork of nicteorological stations. ~ommunes and
survey tes 1 s to doicronine the position of hail occurrence,

Durire tne i .- intense hailstorms of 10, 11, 19 and 24 June, a
total of 3. . 1 patterns from hail clouds was obtained. How-
ever, in rmore tho half of the cases, the position of hail centers could
not be deter i .ed with sufficieni confidence because of operational limi-

tations such a= incomylete metecrological data, small echo area or echoes
being too far awa r from the radar station.

In the thre «ases associated with cold fronts, hail mainly occurs in
the right -ar quadrant relative to the forward movement of the cloud
system, An analysis of the relatively complete records of 18 hail clouds
during a thrce-day period shows that 78% of the hail incidence occurs in
the rear portict rd €1% in the right portion. However, the situation on
24 June is cormpletely different from the above, because in this case hail
ocecurs in the left front quadrant relative to the forward mevement of the
hail cloud.

Thus th~ expression of position relative to the forward movement of
the target ¢.oud docs not seem to be the most appropriate delinzation, and
it appears that the effect of the flow configuration at the lower and upper
levels shoulialso be considered, In the above 4 cases, hail incidence
occurs most frequently in the northwest quadrant, and may be due to the
presence ~f « zcne >f maximum shear between the upper northwesterlies

and the low -ic. »1 southwester'ics over the regior which is favorable for





























