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VORTEXZ Verlflcatlon of the Orlgln of
Rotation in Tornadoes EXperiment

-105° -100° -95° -90° V2 GOALS:
48— . a5° A 2
(i)Tornadogenesis:
. role of downdrafts
. sensitivity to microphysics and
thermodynamics
~40° —y *  role gust fronts
- . modes of significant tornado
development.
(ii)Near-ground wind field in tornadoes:
. tornado characteristics,
-35° . angular momentum budgets;
= *  relationships between damage and
wind speed, acceleration, and
duration.
1 , (iii)Relationships between tornadic storms
| 20 i e and their environments
; ‘ L S 3% (iv)Storm-scale data assimilation and
\ numerical weather prediction
-1 IOO° -9‘5°




VORTEX2: Stor

Instrumentation

OU-NSSL Radar Component

SMART radars:

* C-band, 1.5° beam

* 250 kW magnetron, H-pol for 200
* 33 m radial gates

* 30 deg/sec scanni X,

* Randem p‘h,ase‘g

* Staggered PRT

+ Time series (I&Q)
*10 min set-up; 3 min strike

C-bands
coordinated with mesocyclone-scale
obs
every 3 min, covering 500 m to 15+
km
hybrid (random phase/staggered
PRT)
deployed ~20 km from hook
baselines between 30-40 km

nominally
CIRPAS more free-ranaina

OU- CIRPAS Radar Component

a3

o

CIRPAS radar: -
X-band, 1.8° be: P
15 kW, H-pol 220
50 m gates _‘zﬁ"“
20 deg/sec sectors
.10 min set-up; 3 min
. strike




Slow Storm Deployment Strategy

Determine target area based on morning forecast

Send scouts (one for each C-band and NXP) to find suitable spots
for C-bands/NXP; C-band PlIs are in scouts initially; sites will be
relayed to VOC and Radar Coordinator

If not working boundary, then ~60-9o0 minutes before storm
reaches area, PIs and Radar Coordinator finalize site selection;
send C-bands to selected sites; PIs join radars; students continue
scouting

Check with Radar Coordinator/VOC before starting setup; adjust
as necessary; collect clutter data for location qc

Start operations; strike to avoid hail if necessary; terminate as
storm leaves dual-Doppler lobes; if really slow (< 10m/s) shift
radars; otherwise, find new target or terminate ops for the day



izl C.pands 35 km apart
X-bands 10 km apart
(D6, D7, UMX, NXP)

W-band, Ka-Band,
RapidDoW, and
CIRPAS are free-
ranging

C-bands collect 120°
sector scans with
~18-24 tilts (sector-
far, near, here) every
2.5 to 3 min; if no
88D, then work in a

'\ ; ¢ P YO 3 | H
dual_dop0 dual_dop1 dual_dop2 al_dop3 i I I
1:51at352935N98288W J1: X1 at3537 12N 984518 W §1: X3at3537 12N 98 31 30 W .{1: X3 at 3537 12 N 95 31 30 W . 4 Survel anCe Scan
2:52at352950N 398453 W B2 X2at3537 12N 983824 W §2: X2 at3537 12N 9838 24 W §2: X4 at 35 37 12 N 95 24 36 W !
S1to 52: 8912, 35.07 km X1to X2: 89.97, 1039km #X3toX2: -89.97, 1039km [X3to X4: 8997, 10.39km 1-'

Beam crossing angle »= 30 °fBeam crossin an&le >= 30 °§Beam crossing angle »= 30 °fBeam crossing angle == 30°




Slow Storm Deploymenﬁxample

giBngelBgMART—R220040529233924I C_ba n d S 35 km a pa rt

sweep: 23:39:36 (0.8 deg)
SECTOR-NEAR

™1 X-bands 10 km apart
4 1 (D6, D7, UMX, NXP)

W-band, Ka-Band,
RapidDoW, and
CIRPAS are free-
ranging

C-bands collect 120°
sector scans with
~18-24 tilts (sector-
far, near, here) every
2.5 to 3 min; if no
88D, then work in a

dual_dop0 dual_dop1 dual_dop2 al_dop3 i I I
1:51at352935N98288W J1: X1 at3537 12N 984518 W §1: X3at3537 12N 98 31 30 W .{1: X3 at 3537 12 N 95 31 30 W . 4 Survel anCe Scan
2:52at352950N 398453 W B2 X2at3537 12N 983824 W §2: X2 at3537 12N 9838 24 W §2: X4 at 35 37 12 N 95 24 36 W !
S1to 52: 8912, 35.07 km X1to X2: 89.97, 1039km #X3toX2: -89.97, 1039km [X3to X4: 8997, 10.39km 1-'

Beam crossing angle >= 30 °BBeam crossin an&le >=

30 °fBeam crossing angle == 30°




giBgmDelagMART—R220040530003039I C_ba n d S 35 km a pa rt

sweep: 00:30:40 (0.5 deg)
SECTOR-NEAR

At some point, the
western X-band
moves east and
establishes a new
lobe to the east

W-band, Ka-Band,
RapidDoW, and
CIRPAS are free-
ranging

C-band continue
operations

dual_dop0

% X a3 4 g
1:51at352935N98288W . " i .IH " A
2:52at352950N98453W § 8
S1to 520 8912, 35.07 km ki §9.97, 1039 km X2to X4: -89.97, 10.39 km
Beam crossing angle >=_ 30 °H88 #Beam crossing angle >= 30 °[|Beam crossing angle >=  30°




dual_dop0

Beam crossing angle »=

1:5Tat352935N 98268 W .|1: X3at3537 12N 98354 W §1: X34t 3537 12N 98 3 54 W
2:52at352950N 984 53 W J2: X1 at35 37 12N 98 1048 W £2: X1 at 3537 12N 97 57 0 W
S1to52: 8912, 3507 km  [X3to X1: -89.97, 1039km £X3toX1: 8997, 10.39km

dual_dop6 de ........

30 °fBeam crossin angle >= 30 °§Beam crossing angle == 30

g Slow Storm Deploymenﬁxample

e seremosal] DECISION poINt for
western C-band: Pls
xRl | discuss with Radar

Coordinator; if storm
motion < 10m/s then
shift network

Shift minimizes time
without storm-scale
dual-Doppler; use
CIRPAS to maintain
continuous storm-
scale observations
while C-bands move

X-bands continued
moving east



Fast Storm Deployment Strategy

Determine target area based on morning forecast

Send scouts to find suitable spots for C-bands/NXP; set-up a grid
with X-bands to mitigate uncertainty in time and location
forecast; scouts search for nearby safe havens from hail

Send C-bands to selected sites, conduct surveillance until storm
approaches; either conduct default 360° scanning or let Radar
Coordinator try to optimize radar pairings [C-bands may take on
mesocyclone or tornado scale scanning as appropriate]

Strike to avoid hail if necessary; terminate as storm leaves
network; find new target or terminate ops for the day



 EastSE Storm Deployment Example

i e (5rid of radars provide ~

sweep: 22:37:31 (0.6 deg)

oo pee 100km X 120 km dual-
.5 Doppler area with over-
. determined sampling

# = Each radar spaced ~ 20
= km apart along two lines,
= lines also spaced 20 km
apart

From N to S, the first line
paeasist hgs SR1, UMX, D6;

Beam crossing angle ==

?“éki?%%rmmw - second line has NXP, D7,

2:UXat355638N3G112W
S1to UX: 180.00, 1933km

dual_dop1 dual_dop2 dual_dop3 f;i::“ :;:ZSINQ A S R2 C ba nd S fo rm 43

1:D7at354630N38112W .[1: D6 at 3556 38N 974749 W |1: D6 at 3556 38 N 974749 W |1: 51 at3675NIg112W .
2:52at3546 30N 974749 W (2:52at3546 30 N 974749 W [2:NXat3675N374749W |22 NX at367 5N 74749 W

Drtasz 8983, 2070kn [DbioSz 16000, 167skn DBIONX 00, 1833kn [S11oNX: 8935, 2002kn k' N base“ne
Beam crossing angle = 30 °/Beam crossing angle >= 30 ©|Beam crossing angle »= 30 ©|Beam crossing angle >

CIRPAS, W-band, Ka-band and RapidDoW are free ranging




 EastSE Storm Deployment Example

s (Grid Of radars provide ~

sweep: 01:10:55 (0.6 deg)

oo e 100km X 120 km dual-
Doppler area with over-
determined sampling

£ | Each radar spaced ~ 20
= km apart along two lines,
, ©  lines also spaced 20 km
bl apart

\ From N to S, the first line

dual_dopé

1:D7 33546 30 N 98112 W

2:UX at35 56 38 N 98112 W h SR1 UMX D6

D7toUX: 0.0, 18.78 km as y y y
30

Beam crossing angle ==

it en - S@CONd line has NXP, D7,

2:UXat355638N3G112W
S1to UX: 180,00, 19.33 km

dual_dop1 dual_dop2 dual_dop3 f;i::“ :;:ZSMQ e = S R2 ; C-ba n d S fo rm 43

1:D7at354630N38112W 11: D6 at 3556 38N 974749 W |1: D6 at 3556 38 N 974749 W |1: 51 at3675NIg112W .
2:52at 3546 30N 974749 W 12:52at3546 30 N 974743 W (2:NXat3675N374749W |22 NX at367 5N 74749 W

.
D7to 52 59.93, 20.10km |D6toS2: 160.00, 18.76km |D6toNX: 000, 1333km |STtoNX: 89.93, 20.02 km k' N basel ine
Beam crossing angle = 30 °/Beam crossing angle >= 30 °|Beam crossing angle »= 30 ©|Beam crossing angle »= 30

CIRPAS, W-band, Ka-band and RapidDoW are free ranging
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