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Event Overview

A pair

of derecho-producing quasi-linear convective
systems (QLCSs) impacted northern lllinois and northern

Indiana from the evening of 30 June to the predawn hours
of 1 July 2014.

The second QLCS trailed the first one by only 250 km and
approximately three hours, producing 30+ confirmed
tornadoes (18 in the Kankakee River Valley) and many

areas of straight-line winds estimated at 40-50 m s1.
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20-25 m/s

Interaction with a stalled outflow boundary from the first
QLCS is believed to be critical to the evolution of the
second QLCS.

At 0200 UTC on 1 July 2014 this image shows:

A—Current leading edge of cold pool from first QLCS.
B—Original southern extent of cold pool from first QLCS.

C—Current position of mesoscale warm front as the cold
pool lifts back north. From Lyza et al. 2017

By 0341 UTC as the second QLCS moved through
the Kankakee Valley, the outflow boundary had
worked back north to produce a very sharp (1.2 |BEXR
K/km) theta-e gradient. Mesovortex G1 in this |l&h
area reached a peak V

depth of nearly 9 km.
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Soundings and Hodographs
RAOB soundings, ACARS soundings, and WSR-88D VAD winds all indicated increasing support for a tornadic QLCS as the evening progressed

(110) vs RAP Forward Propagating Corfidi Vectors
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Speed of second QLCS was considerabl
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Synoptic and Mesoscale Evolution

Initial expectation: remnant cold pool from the first QLCS would inhibit/decouple

‘ Portions of QLCS oriented ‘- 7
NW-to-SE become normal
' to 0-3km shear of 40+ kt ./ /
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FIRST LINE
23Z Effective SRH:
100-200 m2/s2

= line normal magnitude of 0-3 km bulk shear
© = angle between convective line and 0-3 km bulk shear vector

Pt m = magnitude of 0-3 km bulk shear vector

Bore Driven Motion of Second QLCS

y faster than what would be expected from cold pool propagation, especially within the remnant cold pool from the first QLCS.

04Z Effective SRH: 450

Thompson et al. Effective SRH (observed storm motions)
(2003)

550

505

SECOND LINE 5

300-700 m2/s2

400

350 354 155

300

27

230 4=

me s<

200

150

— 140

"
5 —30

35 39—

sigtor(113) nontor(442)

weaktor(280)

SERIAL DERECHO

MEAN WIND

| DIRECTION
L]

.,'
R

o

| 850-300mb Mean Wind vs Sto

— A / a0 0 FR s Valparaiso ASOS Data (KVPZ) 1 =
Y j » ] - J J , A '? 557 T rise contindes as rapid P rise occurs . . ) - . 12 S stem Motlons thru VPZ Area
. ;-‘; . 7~ T/DP | e i é Bore Observations & Dynamics |[speed of Density Current c=k|gh? OPO Y
- ¢ . T rise began ;%%340 QTC coincident‘,:;ith first urctme 1 VTciror.p PVDe.ginrs at least 2 min after precip begins TEMPERATURE: Steady or riSing (Shallow’ with drag) - p _ - 1St QLCS znd Ql'cs
s T T PO || MIXING RATIO: Steady or decreasing | o Lo v (6w
P E: - \\ PRESSURE: Rapid rise ng = _g ( o )hO‘ Actual Speed 17 m/s 75 m/s
(Side note: wake low pa.;:so:ge ~0200 UTC)/ UTC tima T \\P drop followegwby extremely sharp A" are seml-permanent (nOt tranSIent) 1
P rise — not typical of a cold pool hl hl 2 Th t, | 16 30 / 9 17 /
. . Speed of Bore C =C !— (1 —) eoretica -3UM/s EAWE
s Destabilization of Boundary Layer | bore T F9W 2k \" o
3 Cold Pool
i#/| Common consequence of bores
. & Raise inversion height ——A—— Speed
L Zam Mix warmer, drier air to surface T N
3 | Temperature rise just ahead of QLCS arrival I —_—— 2010'3 _ ¢ s/ Theoretical n/a 26 m/s
' Generation of a bore of depth k1. by an ad\*a:l%z;ed(;.izity' current of depth D, intruding into a stable Bore SpeEd
rm M OtIO n layer of depth hg. Shading indicates the density of the fluid, with darker shading indicating denser
- — TV fluid. (Adapted from Rottman and Simpson [1989].)

1 = 2 - oo - -
200 ——-—— ILX 00z Sounding, 50 miles south of boundary - - {2; —! Descent sounding from 2139% into Chicago/Micwary, IL (MDYY)
| X éu;mm” — 955 ' lasting 37 min, and covering 226 nautical miles (Alrcraft #11271) .7
" i by i TT 55
: 7] Left Supercell = 9.1
\ 5, | STP [tlafflayér] =3.1 T )ﬂ MX w Y\/I{I 14
0 K . STP (fix layer) = 7.1 T Ll-2 A
ﬂ ‘;'-. l-__r Slg Hail = 3.0 '-.E.__';,-" —— =00 VJ lIIL-. .-/.::"*-. llk'ﬁ..--"'-'--E .'I'*-. .-;'{: .l\'\-. .-’;.l\"‘-.i <l -6 7
. ; | Wi R W1% SW 588 | ...;.
: 3 et o g o ULCL 913 E
o km \ S =300 = 25271° ] LFC 5657 >
y - _:l-h K, "‘1'-52'-'-'"""- F iy '.}ef_
_ . . ; | e EL 364
.I"-. ’ -l‘u . W i ED.‘-"‘;-HK____
5 : L —-20C = 24129 == 300
Y t! rl-ll Yhs — wind (kts) Toggle
D N i AN NN
s00 ~§ — e f— o S . S PN M SR A N
i :_. "-._x- -r_. I'I .,... | Fressure M\K % M
5 X \ & —F7L= 148068 B [ (mb)
[ ‘ SV Yo T e AN SN VA AV .Y LN ST AN S
L . s f ! d oo 20, 0 0 /ﬂ W/ &0 ;" We
TOQ pmsin e G = RN N /
_ IR i == T A A Vs A GV AN AN NN
1956m,, 252 p Ry e W T - 3
- ‘rf—— .-'.:. 'y I E ’ =Ml LFC _‘-‘_:S:'-‘.’ - "-.]III\ ;
850 — T - . +— e . 700 X />Qg/ o
i K K N = ,E,
1000 =2EC 1708) R S A LS. ;3“- 5{5 T SOe f:ﬁa TN AT NN T RTTANN T, T PR
e e e e IS e e e, G
PARCEL CAPE CINH LCL Shb(mzks2) Shear(kl) MnWind SRW 1000 T U AT T o F B 7 RN T T T 22 25 2 78 5 o
SURFACE 5515 9 583m  -13 1840m 50165 W sFC - 1 km 296 31 206028 141431 1050
MIXED LAVER 3953  -81 1016m  -11 2565m 47861 |l SFC - 3km 292 3 22929 146720 skewT-log P
FCSTSURFACE 4856  -23  14089m  -12 221Sm 4502 [l Bff Inflow Layer 264 2 21920 a5 | MDWIDN) 0237 1Julld (#11271)
SFC- 023932 15715 NOAATESRL 1 GSU

25
20

10

A0F

ASF

20F
25F
Q0 E:

30 :l:rllll l ]Illll--“ ' ‘i {‘l:‘.l‘ ] l ] ‘ll
o ‘-..‘ .'.‘o
15F 7

.
= -
U————;___h—__l___
" h
- ! »
L M N :

"
’
saleaaa gl llll‘l:'ll‘ld.l)lJ‘JlJ“.!.llIll N ETETE PRTRE BRI

0249 UTC KLOT EVAD Hodograph

| 1 km

" 40 a3
WVme 20ms -

*
. a®
""""""""

30 -2520-156-10 -6 ¢ S5 10 15 20 256 3

U {m g")

30 [

Storm Motion = 278° @17 m g’

IlIllllllillllll'l-l.ll|l1ti T 135 RAAA | I LU L
‘..c . - =

30-25-20-15-10 -5 € S 10 15 20 25 X

u(ms")

30¢.

25
20
15
10

=10~
A5F

-20
25

[N

Storm Motion = 278°@9ms"

Faul I ]llll]lli!l.l.l"" ‘] T ]‘.]Illll | Il]l"‘.ll
I
I

L
-
-®

-
‘e,
Y]

rl LA

- "o." .,-‘. RE
L TH PR FTETH PP RAATY PPITs FPPT DL Y TR FYTTE PETI IV

30 -256-20-16-10 § 0 § 10 16 20 25 30

20
25

u({m s")

Storm Motion = 278° @ 25 m s
L AL 4! LA AL ""l“.'.,'|""|””|""|"."I

_IIJ’I'II ] ]Illll .‘i1 1

.
-

-———-—;—_—.H__

B0 E et

30 25-20-15-10 5§ 0 S 10 15 20 25 30

ums"

0327 UTC 1 July 2014 KLOT 0.5° base reflectivity (dbZ, a), storm relative velocity

’

¥ "l ':'*a‘ { §

M
P
F
’

(kt, b), correlation coefficient (% p,,, c), and base velocity (kt, d). TDS is circled.
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Damage northwest of Grant Park, IL, near
location of TDS annotated in radar imagery.
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Left: 0330 UTC 1 July 2014 KLOT 0.5° base reflectivity (dbZ, a), storm relative velocity (kt, b), correlation coefficient (% p,,, ¢), and spectrum width
(kt, d). Left and right stars correspond to the upper and lower photos. A TDS also is visible in this radar image.
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Grant Park, IL
Downed trees and outhuildings post-tornado (5/2015)
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As the second QLCS moved through the remnant cold pool from the first
QLCS, only isolated mesovortices (gray tracks) and tornadoes developed.
The second QLCS became prolifically tornadic near the edge of the cold
pool while intersecting the remnant outflow boundary in the Kankakee
Valley. As it moved into the less stable air in Indiana and away from the
outflow boundary, mesovortices became more numerous but tornadoes
less concentrated, though it should also be noted that additional
undocumented tornadoes may have occurred in Indiana.

The overlay of radar and surface station plots is valid 0200 UTC as the
first QLCS was exiting and the second was entering the region of interest.
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Also see Part 2 of this poster presentation:
The 30 June 2014 Midwestern Double Derecho Event, Part 2:
Analysis of a Complex Tornado Cluster during the Second Derecho



