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* Third consecutive day of severe weather and significant tornadoes across the Great Plains (Pilger 6/16, Coleridge 6/17) . T T & —
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Specifically, the environment, storm mode and evolution, lightning activity, and its rapid cyclic mesocyclogenesis 3 i : 5 6 _ o _
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* New operational radar advancements allowed for a higher temporal real-time analysis of the tornadic storm, but also 1 T 5 6 JERAULI x NoongR il o « General absence of damage targets (vegetation, engineered structures) in the area
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We thank George Phillips, Mathew Bunkers, and Scott Watson for their role in program assistance and Scott Blair 287 st z _ o _ , _ , _
. . e : : - -l B - g - - -5 * RFD surrounding TOR limits vertical debris transportation, reducing TDS height
analysis. Additionally, we extend our appreciation to Walker Ashley, Travis Carlson, Scott Currens, Marcus scott.blair@noaa.gov . Hioh ioitati trai ) d the TOR | |
Hustedde, Brandon Ivey, Jennifer Laflin, Gene Moore, Steve Polley, and Jacob Thumberger for photographs Phil Schumacher kL | | | l '8N precipitation entrainment aroun € INCTEASES Py, Valles
and tornado details. phil.schumacher@noaa.gov | k | T | 2431-5t
_\\\\\ l 7] | | 2356 - 0004 UTC EF-UNK 0003 - 0008 UTC EF-2 0007 - 0030 UTC EF-1
N\ . Chamberian i ‘ — 4.5 WNW Crow Lake to 2.5 WNW Crow Lake 7 E Gann Valley to 10 ENE Gann Valley 3 WSW Crow Lake to 4 NE Crow Lake
esoscale nwronment
— Kimball : White .
REET : = " . | BRULI 1 ‘\\\\Ld}: A\URORA Flankinton ”1:::.:, i v g iy
\GQM\ “; wégo““f‘z%"—n o 72 173 | y a 0 15 km \ > o
| 1628, 59 610/\ AN
65 ‘ﬁ% 22g7 o9 26 %wm 23 m o e . Yo 0032 - 0045 UTC EF-2 0048 — 0122 UTC 0050 — 0054 UTC EF-UNK

t “ = 5‘.<3 80y gt \7p|<25 27%‘5}%&"“ 4. : 2 SSW Wess. Springs to 4 NNE Wess. Springs 45 Lane to 2 NW Alpena 3 SE Lane to 2.5 ESE Lane ’ l

4 . @s% eh.mr;"ﬁﬁ\ e | 2 | ll{ AVSET "‘@ AVSET -SAILS | T4 "’I' AVSET ':' AVSET - SAILS ‘ AVSET AVSET - SAILS
| xlife ——— ., _“Tﬁézow ey P NSSL low-level (0-3 km AGL) rotation tracks (background image) and tornado paths (red) 2357:09 UTC " ¥ bo00:s2utc N Y i ' - 0004:48 UTC Li 0006:41 UTC I 00844 uTC 0010:37 UTC
\ 22 - 2 55(;”4 o 8 ’5‘. 652;(2%018@3— i iz’ { . 6: 7“0 o
| et S el wd Tl e 0.5° KABR

EZ\MQSS o ﬂ 126‘2?3%8; 267 ‘ ” 23%0236% 1 830'/\80 11:?: 784135 :3
; (éa 53.\722&‘5‘5‘»» 630-__"‘.]581 65 \j St E I t

| 952 5 i 7819 23%018:9 N S :

! 702@87 720685;%\.8“ PK%E \-:K;Z?)\ﬁ) i e \] \t%éo‘ﬁi;oi?‘;o"\ \ 79 O r m vo u I O n

| s<s\ oy auy L ™ \;%“)%;157%7953:\7 RLE ] \,y-fs—’r—¥~ =

o 68‘32“ PK2E ° 754 3 7a 14
S e e— /3, . PN e T e A @/ e |
#N, 'y i TN ; \ o e Py SR LT 2357:48 UTC 0001:32 UTC 0006:05 UTC 0010:37 UTC
67 ™ g 81 ° 76 11 ' S )
15 4 o ey, o :;1 I Wik B ; o .

o1 e o ez 5 ouls @R mew e nt - (N (. KFSD and KABR 0.5° storm relative velocity from 2357-0010 UTC over SW Jerauld County, SD

N 23_Bu1 99];«%3}}22 24 91/&_@59 733 3 32 4 % v' o 7 & 'y ! : . . o . .

5] i ;;JI ) AR % I T oy - WAl * AVSET terminates volume scan if notable returns are absent above 5°, shortening the elapsed time between data
T ey e 3 ;5@2 T 5 4 ) | : collection on low elevation angles. SAILS adds a new split cut low-level scan into the middle of the volume scan.
e | ! 0 {7 " s N * Greatly improves analysis of low-level data in real-time severe weather operations

LT e JT 4 J 2352 UTC 0004 UTC 0016 UTC 0026 UTC 0038 UTC 0050 UTC 0102 UTC * KFSD 6.4°/8.0° AVSET termination angle with SAILS enabled = 0.5° update times of ~113 s

" ' T 21§39 J 2330 UTC 2345 UTC Conceptual model derived from photographs and radar-based products (Z,, V, SW, Z,). Approximate locations of updraft regions (shaded gray), contours of 30, 40, 50 dBZ (green, yellow, S— 7

29 21 agj;?s ss o3y 7_9;,77 " DR / /
] aaloua bl zaf “0" | “ . . . . . 1 red; respectively), and /ocat/on of low-level mesocyclones, tornadoes are shown

Storm-Based Auto PRF

Tracks the 3 strongest storms (based on Cell-Based VIL
from SCIT output) and assigns a PRF that results in the
fewest range-obscured 1 km range bin for the 3 storms

ﬁ’ Z,,data current volume scan -» SCIT/VIL data previous volume scan
= Determines best PRF next volume scan
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Visible satellite imagery. The yellow arrow highlights the
approximate location where towering cumulus began to form.
Approximate location of Wessington Springs, SD (yellow star).

Surface analysis from 2300 UTC 18 June. Magenta star
denotes the approximate location of Wessington Springs, SD.

Pronounced capping inversion (700-mb temp 13-14°C; not shown) prohibited robust convective development south of the warm front.
New convection developing north of the warm front had a mean storm motion at 190°. As they moved north, these cells crossed the | e
east-to-west boundary. The developing storms would then merge with the ongoing convective cell to the north. Low-level convergence along inverted trough
was maximized north of surface low where strong westerly winds behind the inverted trough moved into east-southeasterly flow. ' :
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. Velouty data of EF4 tornado periodically RF, hmdermg
real-time analysis (storm identified Top 3 cell-based VILs)

KABR/KFSD 0.5°Z, from 2300 June 18 to 0130 June 19 (sequence is every third volume scan)

Rapid Refresh Model Bulk Wind Difference

Rapid Refresh (RAP) model hodographs Huron. South Dakota

Huron, South Dakota 25

* Small azimuth range (< 33°) of Top 3 storms during tornado;
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] \ i 7 0-6 km Bulk Wind Difference. Valle * Substantial increase in lightning convergence of the eastward moving inverted trough.
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e e T | | Five min lightning trend analysis examining the  (total CG lightning flash rate: local from one of six well-defined low-level mesocyclones. Mesocyclogenesis was noted along the shear zone of the inverted
Hodograph taken from the 00 h analysis of the Time series of bulk wind difference (top) and : \ e . lightning/tornado relationship from 2330 to  Maximum prior to tornadogenesis, trough and intersection of a W-E surface boundary, where developing updrafts merged into the ongoing convection.
Rapid Refresh model for Huron, SD at 1800 UTC storm relative helicity (bottom) from the Rapid | 0200 UTC. Lightning data (blue line) and decrease  with  tornadogenesis, T q < tended t the | evel | 4 to th th . £ 2 bule draft/ust
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The observed wind was used at the surface. 180° at 11.8 m s, was used to compute SRH. flashes (+/-CG) during 2330 to 0200 UTC from NLDN front region, eventually updraft shedding during the occlusion process.



