WOC FY16 Severe WES Simulation Guide: 23 May 2015 OUN

Simulation Data Time Range: 21:00 UTC 23 May 2015 to 01:10 UTC 24 May 2015
Case Data Time Range: 18:00 UTC 23 May 2015 to 03:00 UTC 24 May 2015

Phase 1: Threat Assessment (21:00-22:00 UTC)
Phase 2: Mesoscale/Storm-scale Evolution (22:00-00:30 UTC)
Phase 3: Decision Support (00:30-01:00 UTC)

General Instructions:

This is a simulation focused on effective warning methodologies for severe storm
threats occurring between 21:00 UTC May 23, 2015 to 01:00 UTC May 24, 2015 in the
Norman, Oklahoma Forecast Office (OUN) County Warning Area (CWA). The
simulation is intended for students who have completed the F16 WOC Core and Severe

Tracks. The performance objectives of the simulation training are based on applying
knowledge learned from instruction in RAC and WOC, specifically:

1. Correctly assess the potential of severe storm hazards (tornadoes, wind,
and hail) in a CWA.

2. Demonstrate effective storm interrogation techniques to identify severe
storm structures.

3. Demonstrate effective storm-based warning strategies (polygon shape
and warning details) at stated decision points to maximize lead time,
minimize false alarm areas, and provide actionable messages.

4. Demonstrate effective risk communication messaging strategies in the

warning methodology process.

The primary severe weather hazards for this simulation are:
e tornadoes
e hail
e damaging wind


http://www.wdtb.noaa.gov/courses/awoc/severe.php
http://www.wdtb.noaa.gov/courses/awoc/severe.php

However, you can also use this simulation to practice hydrometeorological
assessment, storm interrogation, warning development and messaging for flash flooding
threats as well. The May 23, 2015 event produced widespread flash flooding in the
Norman CWA so it may be useful to use this simulation for issuing flash flood warnings.
Please refer to the WOC Flash Flood Track for simulation objectives related to flash

flooding. The simulation is designed to last for a maximum duration of 4 hours but you
can use the WES-2 Bridge Simulation Controls to modify starting and ending times, or
shorten the duration of the phases in the simulation by using the “Skip” function.

WES-2 Bridge Setup and Case Installation Instructions:

Refer to the READ ME FIRST - Simulation Quick Start Guide file which contains the
instructions for starting up the simulation.

For this particular type of simulation, there are 3 reminders :

Note 1: Make sure you click on “PLAY” from the Simulation Control Window (this
window might be covered up by another window).

Note 2: Make sure you open a Text Window (to compose warnings from
WarnGen).

Note #3: Make sure you click on the box in the simulation setup window to
remove OUN Warnings. (Otherwise, the trainee’s warnings will display alongside

archived OUN warnings.)

Simulation participant controls and responsibilities:

1) Analyze base meteorological data starting at 21:00 UTC on 23 May 2015,
interrogate storms and issue Tornado and Severe Thunderstorm Warnings and
Statements as appropriate for selected storms in the OUN CWA for Phase 2
(starting at 22:00 UTC)


http://www.wdtb.noaa.gov/courses/ffawoc/index.php

2) Answer all questions as directed by your WOC facilitator provided at the

stated decision points in Phase #1, #2, and #3. You can opt to answer the

questions at the conclusion of the simulation.

3) Submit answers on a computer (with internet connectivity) using the WOC

Severe WES-2 Simulation Answer Form. (Your facilitator will have flexibility on

trainee decision points to enable simulation control and any required answers)

4) Participate in a simulation debrief with your WOC training facilitator assessing the

results of your warning performance and discussing actions for student

improvement based on accomplishment of the performance objectives.
5) Complete the WDTD FY16 WOC Severe WES Simulation material (1 question)
in the CLC.

Case Data Availability: (Case Size ~ 30 GB)

Point Grid Radar Satellite | Warnings Reports
METAR GFS80 KTLX GOES OUN and | WESSL Case
N'LDN. DGEX KVNX product adjacent data script
Lightning | GFS40 KFDR bestres1 | CWAs . .

Raob (no | HRRR (1800-0200 | km VIS provides timed
12Z data) | NAM12 UTC) reports and
NAM40 ini
RAP13 NO MRMS |nJect.s to sur.)r?ort
RAP40 NO FSI warning decision
LAPS NO FFMP process from

2100-0100 UTC.

Note: Radar data is available from 1800 UTC to 0200 UTC so you can modify the
simulation data time range to accommodate different simulation times and periods for

issuing warnings/statements. Make sure you set simulation end time to 0110 UTC to
enable all radar data to display through 0100 UTC which supports required WESSL and
simulation questions.



https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/viewform
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/viewform

Phase 1: Threat Assessment (2100-2145 UTC)

Event Synoptic Discussion at 2100 UTC:

April into May 2015 was the start of an abnormally wet period across the
Southern Plains. A very active southern branch of the jet stream developed producing a
series of deep, progressive troughs over the southwestern United States which became
semi-permanent features across the region during this period. The upper level jet
structure produced a long duration of deeper layer shear and high impact severe
weather events for most for the month of May in Oklahoma and Texas. Toward the end
of the month, the deep shear was not as strong as the earlier parts of the month, but still
was sufficient for organized, severe weather including supercells. Norman had already
received 18.01 inches of rain on 13 separate days since May 5, including 4.67” just four
days previously on May 19. Thus, the ground was very saturated and there was
considerable lower tropospheric moisture present across Oklahoma and north Texas.
By 1200 UTC on May 23rd, Water vapor satellite imagery indicated a large, upper low
located over eastern Utah with a mid-level trough extending southward into the northern
Gulf of California. A 500 mb shortwave trough extended across central Colorado into
the Texas Panhandle and was lifting slowly northeastward into the Southern Plains.
Large areas of upward vertical velocity from synoptic lift was tapping into the broad
swath of deep moisture moving from southwest Texas into northwest Oklahoma
and much of Kansas producing an extensive area of clouds and convective
precipitation.

According to the 2100 UTC Weather Prediction Center (WPC) surface analysis
(figure 1), there is a stationary front extending west to east from the southern Texas
Panhandle across south-central Oklahoma before becoming a warm front across
southern Arkansas into central Mississippi. The entire front was lifting northward as a
warm front during the past 6 hours but had has become stationary in south-central
Oklahoma. Though poorly analyzed by the 1200-1800 UTC model runs, there was a
shallow thunderstorm outflow boundary which has pushed southeastward into portions



of west-central OK and northwest Texas, strengthening the overall cold pool from
ongoing convection north of the stationary front. The synoptic scale surface low was
situated at 2100 UTC in extreme southeast Colorado. The stationary front was forecast
by the models to lift northward into central Oklahoma by 1800 UTC and to the OK/KS
border by 0000 UTC.
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Figure 1: WPC surface analysis for 2100Z Sat May 23 2015

Environmental Assessment Summary for Phase 1:

e The airmass behind the thunderstorm outflow boundaries is saturated and stable
with temperatures in the upper 50s and low 60s. Temperatures south of the
outflow boundary and north of the warm front are in the low to mid 70s with
dewpoints in the low 70s and were consequently becoming more unstable with
time and SBCAPE values ranging from 2000 J/kg in the west and south OKC
metro areas to 3000 J/kg along the Red River.

e Effective bulk shear ranged from 30 to 55 kts south to north across the OUN
CWA.



e (-1 km SRH from 200 to 400 m2/s2 in nw OK

e Mean parcel LCLs forecast by the RAP are around 500-800 m AGL

e Parameters from the 12z sounding at OUN: MUCAPE 1349 J/kg, 627 LCL, PW:
1.23” (please use the zoom feature on figure 2 to display the values).

e Forecast soundings (using the zoom feature on figure 3) indicate moderate

tornado potential based on increasing shear and the resulting hodograph (large

loop in lowest km) with a saturated profile starting at 00z (Note: this is an

important learning point: always evaluate the high-res model output on an hourly

basis to determine the range of expectations for potential impacts)

e STP values ~ 1 in much of southern part of the CWA throughout the simulation

time period

e The Storm Prediction Center (SPC) has a categorical Slight Risk from much of

west TX into southwest/central OK (figure 5)

Figure 2: 1200 UTC 23 May 2015 OUN Sounding (from SPC web site)

MOALMWS Starm Prediction Center|
100 OUN 1505231200 {Observed) T Ereretion, Center
wind speed tkh Inferreq
R [ ye) mp Aduection
K 1 tha
ki — MU MPL H
5
+
L=
—MU EL
200 12 km -
0.7
ot
300 e =
s < 5
< =300 = 26287
~-20C = 21426 1.7
shm
so0
/ 05
) -
fo rERLazEy s o
= skm coL T | classic H Significant Hail Param {SHIPY
700 ' 4L ht ercell S
o ‘/ ~ 15
1777, _7 mese J —
50—+ o j = -0
e s S i
G Fam E—
Looo Bl EX T Sy Y Al M s 1S 1)
30 20 —10 i 10 Z0 30 40 =] 20 40 5050
PARCEL CAPE CINH 1CL LI LFC EL SRH(m2/s2) Shear(kty Mmidind SR *** BEST GUESS PRECIF TYPE *** e-Layer STP (with CIN)
SURFACE 2 o 25m 2 25 8300 [l SFC - 1 km 145 25 1&2i24 154520 Rain. Prok EF2+ Tarn with supercell
MIXED LAYER 301 -100 453m -2 4989m 29152 M SFC - 3km 103 13 18322 158/15 Based on sfc termperature of 61 2 F. - Shnur:1 MO = 15 sigtor
p . Wl Eff infiow Layer 7 5 im227  {B82 - ] base
FCST SURFACE 1628 o 1196m 5 1196m ﬂ|233. il SARS - Soundlng Analogs
l[MU 910 by 1368 -0 B15m -4 709m 40676 SFC - 6 km 26 197419 16113
PW=124 3CAPE =4 ki WBZ = 9655 WHDG =00 BFC - & km 44 2n2iz21 1zans SUFERCELL SGFNT HAIL
hnj n = o = . LCL - EL {Cloud Layer) 24 163M8 132116
k=31 DCAFE=8120kg  FZL=12884° ESF=00 ETT Shear (EBWD) 51 ooni2l iBBHA
MidRH = 46%  DownT=57 F CorvT=76F  WMP =048 BRN Sheas = 10 et
LowFH=958%  MeanW=125ghy__ MaxT=50F  NCAPE =012 BAM Shear = 101 170 Kt Mo Quality Msdches wio quality sdenes W f e
SigSevere = 4027 m3/s3 Supercell = 0.1 W oeendds o baEREC T T e -
P : .....Storm Motion Vectors.....
Sfo-3km Agl Lapse Fate = 44 Ckm | [ eft Supercell - 0.2 2 iz oA K | Mkt
3-Bkm Agl Lapse Fate = 68 Cakm | STP (eff layer) = 0.0 185/36 kt
850-500mb Lapse Rate = B.3 Ckm | STP (fix layer) = 0.0 Corfidi Downshear = 240032 kt (15 loose mafchesy
700-500mb Lapse Rate = 63 Chm | Sig Hail — 0.4 Corfidi Upshear = 289413 kt 15 Bhn 6L Ehoestiog il



umi CAPE | EL

B PARCEL 1175 38877
[FCST PARCEL 1953 25 41068
MU PARCEL 1175 38877
ML PARCEL 4 9 38365

WBZ= 11503

Fil= 11639

ComT=73

MaxT=_BOF NCAPE= 0.11

SIGTOR WEAKTOR NONTOR

Oklahoma

Fontotoc

Figure 4: Map showing location of Point B.
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Question #1:

Based on your environmental assessment through 2100 UTC, including observations
and model forecast soundings, briefly describe the risk of tornadoes, hail, and damaging
winds expected in the OUN CWA for the next 4 hours (2100 to 0000 UTC). Keep your
answer limited to 1-2 paragraphs.

Enter your answer via the AWOC Severe WES-2 Simulation Answer Form.



https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit

Phase 2: Mesoscale and Stormscale Evolution (2200-0000 UTC)

Overview:

During this phase, there are multiple mesoscale and storm-scale boundary
interactions affecting storm evolution and warning decisions. For example, there is the
quasi-stationary surface frontal boundary across the CWA and associated thunderstorm
outflow boundaries. After 0000 UTC, there are indications of storms training along and
north of the quasi-stationary boundary. Thus, during this period, there are significant
warning polygon challenges with multiple storm mergers and interactions.

Ahead of the large area of thunderstorms and trailing stratiform precipitation
across western and central Oklahoma into Kansas, discrete storms are starting to
rapidly develop by 2200 UTC with almost every storm showing some signs of low-level
inflow notches, trailing appendages and/or brief rotation. Recall that the airmass in this
portion of the CWA, unlike the stable-rain cooled regions across northwest Oklahoma, is
moderately unstable with SBCAPEs to 1500-2500 J/kg. In addition, the LCL heights are
in the neighborhood of 500-800 meters AGL or less. Effective bulk shear from the 2100
UTC run of the RAP ranges from 30-40 kts with 0-1 SRH = 150-250 m2/s2.

To help assess the simulation performance objectives, there are 4 specific Warning
Decision Points in Phase #2. As part of the warning process, please provide your
warning decision rationale and input these various warning attributes for the prescribed
decision points including:

e The Type of Warning Decision (Issue a Tornado Warning (TOR) based on radar,
Issue a TOR based on spotter report, Issue a Severe Thunderstorm Warning
(SVR) based on radar, or issue no warning.

e The Data Basis for Warning Decision (low-level reflectivity structure, etc.)

e The Threat Motion (Direction and speed)

e The Warning Decision Time (if issuing a warning)

e The Duration of the Warning (for Decision Points #2, #3, #4)



A. Warning Decision Point #1 (2214 UTC)

Focus on the storm developing west of Pocasset in Grady County from 2200 - 2214
UTC. Analyze the storm characteristics and trends, then make your warning decision.
After making your decision and creating your polygon/warning text on WES-2, enter the
warning type, issuance time, basis and the primary data used (if applicable) to make
your warning decision.

Phase 2 Question # 1:
Please provide various decision point input via the Google AWOC Severe

Simulation Answer Form

B. Warning Decision Point #2 (2219 UTC)

Remain focused on the storm near Pocasset in Grady County. Analyze the storm
characteristics (especially trends) then make your warning decision. In addition to your
warning (or statement) type, you will be assessed on the specific basis used for the
warnings and the primary data used to make your warning decision.

Phase 2 Question #2:
Please provide various decision point input via the Google AWOC Severe

Simulation Answer Form

Continue in storm monitoring mode and issue warnings/statements as necessary.

C. Warning Decision Point #3: (2316 UTC)

Your specific warning decision focus now is on the storms lifting north-northeastward
from east of Blanchard in McClain County to west of Norman in Cleveland County. You
have received spotter reports on local TV of tornado damage in Blanchard. Quickly
analyze the storm characteristics (especially trends) then make your warning decision.
For your answer in the Google form, provide the warning (or statement) type, basis, and
primary data that was used to make your warning decision.


https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit

Phase 2 Question #3:
Please provide various decision point input via the Google AWOC Severe

Simulation Answer Form

D. Warning Decision Point #4 (0000 UTC)

The Focus is now on three intensifying storms moving into and through Garvin County
during the period from 2330-0030 UTC. Analyze the storm structure and issue
warnings/statements as needed as storms evolve and show varying signs of circulation
and potential tornadic/hail threats from 2330 UTC to 0030 UTC. There is one
prescripted warning decision point requiring a response in the Answer Form at 0000
UTC for two storms in close proximity west and east of Maysville in northern Garvin
County. You don’t have to wait until 0000 UTC to warn for these storms. After
generating the polygon/warning text on WarnGen, enter warning inputs on the Google
Form including the type, basis, duration and primary data used to make your warning
decisions. Since there are numerous severe storms in the OUN CWA occurring during
this period, focus just on the Garvin County storms.

Phase 2 Question #4:
Please provide the decision point input via the Google AWOC Severe Simulation

Answer Form

Phase 3: Decision Support (0030-0100 UTC)

Overview:

The thunderstorm outflow boundary and associated cold pool have continued to
push southward through the OKC metro, Moore, and Norman by 0030 UTC bringing
more heavy rain and more stable conditions to Oklahoma County and northern
Cleveland County. However, south of the boundary, the airmass remains unstable and
discrete storms continue to show signs of periodic, shallow, low-level rotation. In this


https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit

phase of the simulation, you will need to provide decision support to 3 inquiries from
core partners and/or the public.

Phase 3 Decision Support #1 (0039 UTC):

You receive a Tweet from the public on your NWS Twitter account at 0039 UTC with a
photo of a low-hanging cloud that the person is calling a tornado near Earlsboro (a town

with a population of 628 in Pottawatomie County).

Phase 3 Decision Support Question #1:

Respond to the Twitter report using the Google AWOC Severe Simulation Answer
Form

Phase 3 Decision Support #2 (0055 UTC):

You receive a WESSL report indicating a call from an Emergency Manager at 0055
UTC requesting confirmation of a wall cloud reported over Highway 177 and Little River
in Pottawatomie County.

Phase 3 Decision Support Question #2:

Respond to the request with guidance to the Pottawatomie County EM using the
Google AWOC Severe Simulation Answer Form.

Phase 3 Decision Support #3 (Overnight forecast for OKC Metro):

Your last task before the simulation ends at 0100 UTC is to provide a short message of
the expected risks of all severe weather hazards in the OKC metro to media and EMs
for the overnight period of May 23 (roughly from 0100 to 1200 UTC 24 May 2015. There
have been numerous reports of water rescues from high water due to flash flooding in
Oklahoma and Cleveland County (See Tweet below) so officials need to know the risks
responders might be exposed to during the overnight hours. The media is also asking
about additional severe weather threats.


https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit
https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit

gl OKC Firefighters 157 |
=8 @OKCFirefighters

We've had more than 70 rescues today due to high water. Stay

safel If you see high water don't drive into it. Turn around.
HFOKWX

734 PM - 23 May 2015
- 1375 K24

Enter your summary of expected severe weather risks in the OKC Metro during the
overnight period using the Google AWOC Severe Simulation Answer Form.



https://docs.google.com/a/noaa.gov/forms/d/1RjkMLB1Rq7JGMXVb2zuMKZq4UaaipV1GPItQs4gcpzI/edit

