HIGH-RESOLUTION PHASED ARRAY RADAR OBSERVATIONS OF AN
OKLAHOMA HAILSTORM PRODUCING EXTREMELY-LARGE HAIL
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Radar parameters examined

Maximum reflectivity at the —=20°C height (Z,53«)
Vertically integrated liquid (VIL)

« Maximum expected size of hail (MESH)
Storm-top divergence (STD)

Mid-altitude rotational velocity (MRV)

Dual-polarization data from KCRI

PAR_20130531 Reflectivity_-20C 00.00 [2013 05/31 21:49:27 UTC] " FARE201S0531 Reflectivity_-20C 00.00 [2013 05/31 22:59:05 UTC] ‘|:

Reflectivity

na <-33 = 28 33 43
20_Vertical Slice Ht: 20.00 of 20.00 Km | 2 '

Time series of Z,z5¢ , VIL and MESH 94 95 96

Time after first echo (min)

125 A
120 0 Zossk (dBZ)

115 ¥ VIL(kgm?
o MESH (mm)

15.

36 36 36 42 42 38

10. 110

) 105
5 LA ) T i
’ 130531/2100%001 850mb hghttempsdwpt (illwind 100 A
95 -
0 .
0 / i 13 i 17 90
Km/Km 35.57/-98.07 to 35.48/-97.91 o - “ _
37_CAPPI ] Ht: 8.02 of 20.00 Km & MOAAMWSSStarm Frediction Center Mesascale &nalysis Data 85 |
= R Gl e - -\..-E _H: | p , . _ s _7n
R“:\R\%Ezﬂ\% N 7 it au 80
= N ‘xz\ J4”%\ k p AT = f \ i Bt A
i S TN 70 - - o / . 75 -
; 5, [{5\ \QED - _} } F/ \1 ‘_ . - L e ; . “ 7 y
— A A T 0 %
Ln 7y S 65 |
% g -
o] 60 - “‘E’fi' T
y K = g

55
50
45

¥ 4 4 p/ N
F 4 & ? 4 P
v/ o®
7 4 ’
IKéR 2'@136531 Refl 'M@g @@ 2003 05/31 23045 UIIE]
LA Je?.i*}"”y 0012013 05/31125:04: Il/]

Cross-correlation coefficient

40
35
30

<0.2 0.2 045 0.65 o )
<-33 -10 )] = :.
20_Vertical Slice :

15 ¥
10

104 105 106 107
Time after first echo (min)

115

90

80

75

65

60

50 55 70 85

130531/2100%007 500mb hohttempheind . . .
Time after first echo (min)

" ¥ / : — Time series of STD, MRV and MESH
7 | Reflectivity structure at 2305 UTC

16
35.58/-98.09 to 35.47/-97.89

150 ¥

Ht:8.02 of 20.00 Km na <-33 - 28 33 43 48 . ] o
20_Vertical Slice Ht: 20.00 of 20.00 Km STD(ms") AT
1401 % MRV (ms™) n 5¢ \/ ©
¥ o MESH (mm) X o 568 O
> 130 O
15. Q @
120 - 5 o> P § @ i
g ) )
10. P 110 R o 4 X ¢ - ® S
n u O = HPR)
| | (/ N - e ra [
’ 100 A Qe R >0 0 v O faf) BT |
() O (o i
90 o [
@ rafe
E 80 - - D
0 . , . I= ®
0 ) 25 ) 33 &
Km/Km 35.59/-98.10 to 35.42/-97.79 s 70 Qpd
40_CAPPI _ i Ht: _3.00 of 20.00 Km < ¥ F'y
: Ll !_ 60 > [
7, > 50
PR 7 S LW
40
,/,I’I ll'{’ ’j’, s 5‘/}}'; #"' e - r )
s w3274 %e 7584, VI I P o Y
¥ - s 4 AL "’ ¢ P '” » 30
2 ’z//:':e R4 in ¥ £ %™
/7;/ '“‘)";/ /” "ef :?" 20 3
DL L300 & oty it E 2';'('. gt
15 G LT ekl A i % ‘0. |
LAY 27 t'. ’Q ’/ ‘,': ‘e x ' & Hail
"' ,"" ”’ ' ""’ ’ . ' : o L ,I' O T R R R R R R T R R Rt 160 mm
y ;/“:f ';'J;p; a'l'lr )} L ' T - —— 57 — 103 lﬁ' 7 ~ 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
L Km/Km 35 76/-98 55 to 35 40/-97 .41 J E%R3@531 I%Eﬂectl\flty 00.51 [2013 05/31 23:05:10 UTC]

Time after first echo (min)

,g‘-/’-“ 7/"/3

Conclusions

:  Given the damage potential and threat to life and property from extreme severe weather events, adequate warning is vital

& L Y , ' NI N Y { ¢ The PAR’s ability to rapidly scan a storm’s full 3-D volume allows for additional warning lead-time

: e During the 20-30 min prior to occurrence of the 160 mm hailstone, the storm exhibited exceptional supercell features and radar-measured intensities

e The maximum STD of 150 m st is the second largest documented, and had an inbound velocity of 104 m s-1

e The STD of 150 m s is more than double the 72 m s' median STD for storms producing hail 2 102 mm in Blair et al. (2011), with the MRV of 42.5 m s! nearly
double the median MRV of 24 m st in Blair’s study

 Although the maximum MESH of 121 mm was less than the observed size, such a high MESH gives adequate indication of the extreme threat

 The higher time resolution data from the PAR is most evident in the MESH and STD time-series, with some periods of rapid increase and decrease in magnitude

 More frequent observations of STD and MRV signatures provide greater confidence in the accuracy of their measured strength, especially when extremely high
velocities and extensive aliasing are involved
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