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Tornado Event in the New Orleans Area
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1. Introduction

During the pre-dawn hours of Tuesday 13 February 2007, a strong and deadly pair of
tornadoes moved across the New Orleans, Louisiana area. These tornadoes were rated as
EF-2 on the Enhanced Fujita Scale that had been implemented by the National Weather
Service a few days before on 1 February 2007 (Texas Tech Univ., 2006). One fatality
resulted from the second tornado (or second segment of one longer track tornado) in the
Pontchartrain Park neighborhood of New Orleans, an area that had been heavily impacted
by Hurricane Katrina. Social sensitivities in the forecast area since Hurricane Katrina
have altered considerations for severe local storm operations, including a more pro-active
posture in weather outlooks and marginal severe weather situations.

The staff at WFO New Orleans/Baton Rouge applied an integrated warning process to
this event. This approach to handling severe local storms is analogous to that used for
tropical cyclone impacts on the County/Parish Warning Area (CWA), whereby the
issuance of a warning is the culmination of a process that began days prior to the event.

In this paper we describe the process from earliest recognition of a potential forecast
opportunity, the products issued in days leading up to the event, the issuance of the local
warnings just prior to the event, and the application of the Enhanced Fujita Scale during
the field survey after the event.

2. Long-Lead Activity

In 1995, the staff at WFO New Orleans/Baton Rouge was introduced to a diagnostic
method using Hovmaéller Diagrams (Hovmdller, 1949), of 500 mb geopotential height
anomalies (presentation available on-line at
http://climateservices.coaps.fsu.edu/presentations/Wed%20PM/Ricks.ppt).

In a Hovmoller diagram a selected atmospheric variable, usually the deviation from the
mean of the meridional component of the wind or the geopotential height, is averaged
over a latitude band and plotted as a time—longitude diagram. The signature of a
propagating wave packet in the Hovmaéller diagram is a series of alternating positive and
negative anomalies aligned in a diagonal direction. (Zimin, et al., 2003).

This technique has demonstrated skill by providing long lead awareness of potential
significant weather. One particular example was in 1996, when the WFO New
Orleans/Baton Rouge staff used this method to predict an ice storm and arctic outbreak



with a 10 day lead time. A locally written newsletter, called the HovnollerReport,is
routinely disseminated to highlight key features from the analyses and diagnosis of major
synoptic systems, usually with an overview of hemispheric wave patterns, the current
state of synoptic scale oscillations and their associated teleconnections. The progression
of these features is then extrapolated to predict passage over the forecast area, as much as
30 to 45 days in the future. These signals provide an indication of possible forecast
opportunities. The HovnillerReportis posted in the WFO operations area and
disseminated via e-mail to NWS personnel familiar with the methodology, and who
occasionally offer feedback on forecast results.
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Figure 1. Hovmoller Diagram of 500 mb height

. . anomalies at 30°N latitude from December 15, 2006
To analyze severe weather potential using through January 25, 2007. The Xs indicate the
this method, one must focus on areas where locations of two EF2 tornado events; Feb 2 in

the anomalies are quite small (genera”y less central Florida and Feb 13 in New Orleans, LA.

than 30 geopoential meters) and most often slightly greater than the latitudinal mean
height (i.e., a positive anomaly short-wave passage). This can be challenging at long
ranges, but skill can be gained by recognizing a decrease in frequency of signal passages
over a location to allow for adequate low level moisture recovery. It is for this reason that



more confidence was placed on this signal potentially causing severe weather, as
compared to the other analyzed signals in February around 90°W longitude.

At the time of this event the NWS Storm Prediction Center (SPC) was issuing an
experimental Day 4 to 8 Severe Thunderstorm Outlook. (This product later became
operational on 22 March 2007.) As early as 6 February 2007, SPC forecasters indicated

the possibility of severe thunderstorms for the Gulf
of Mexico States on 12-13 February (Figure 2).

The forecasters at WFO New Orleans/Baton Rouge
began mentioning the potential for severe weather
potential as early as the afternoon issuance of the
Area Forecast Discussion on 7 February 2007. There
was some uncertainty concerning the amount of
moisture over the forecast area that far in advance.
While mention of the severe weather potential was
maintained in the Area Forecast Discussions up to
the event, a risk of severe thunderstorms was not
mentioned in the Hazardous Weather Outlooks until
48 hours prior to the event, when confidence
concerning the presence of adequate moisture
advection was increased.

3. Short-Lead Activities

a) Storm Prediction Center Assessment
Conventional forecast models displayed run-to-run
inconsistencies in the timing of the event from Day
3 to Day 1, although the indicated track of the
system and associated dynamics remained
essentially consistent. The primary factor inhibiting
a severe weather threat was the amount of moisture
advected northward in the model runs. The
guidance was unclear concerning whether there
would be sufficient moisture present to contribute to
the surface based instability. The model runs did
indicate high storm relative helicity would be
present, in addition to increasing precipitable water,
a pronounced low level jet of 35 to 50 knots, and
favorable southern branch jet dynamics aloft. The
SPC Day 3 Severe Thunderstorm Outlook issued on
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Figure 2. Storm Prediction Center Experimental Day 4-8
Severe Thunderstorm Outlook issued 6 February 2007.
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Figure 3. Storm Predict
issued 10 February 2007, indicating a slight risk of
severe thunderstorms for eastern Texas, Louisiana and
southern Mississippi.

10 February 2007, indicated a Slight Risk of severe thunderstorms for all of Louisiana,
east Texas and southern Mississippi (Figure 3). This risk area remained about the same in

the subsequent Day 2 and Day 1 outlooks.

b) Precipitation Calculator and Ricks Index




The Precipitation Calculator (Ricks, 1992) incorporates a convective forecasting scheme
known as the Ricks Index that uses parameters derived from an atmospheric sounding.
The method was applied to the NCEP Global Forecast System soundings for Baton
Rouge and New Orleans valid at 0600 UTC on 13 February. Typically, the Precipitation
Calculator under-forecasts the intensity from forecast soundings, due to the lower spatial
resolution of those soundings as compared to rawindsondes. For this particular event,
however, the output did indicate an enhanced risk for severe thunderstorms between 0600
and 1200 UTC over the WFO New Orleans/Baton Rouge CWA. The output from the
program is shown in Table 1.

Table 1. Precipitation Calculator/Ricks Index input and output for 13 February 2007.

Model sounding from KBTR at Tue Feb 13 2007 06z. Note: GFS T+30 from
02120600z run. P.W 1.37"
323 k theta-e lifted from 900 mb.

l nput ...

Freezing | evel pressure...... 689 mb
Wet-bul b Zer o pressure...... 698 mb
Pseudo-adi abat Zero pressure..677 mb
LFC Pressure.....coenennns 742 mb

EL Pressure.......c.....295 mb

500 mb Temper-86tCur e ............

Surface Pressure............ . . 1008 mb

Base of Neg Inhibition Layer ... 0 mb

OQut put ..

dP =25 mb. PoP=100% Pres Departure=50 mb

Precipitation=0.55 in.

Potential Pcpn=4.32 in. for sfc temp below 66.8F

Ricks Index =171 Prob of Severe = 61%

Forecast Convective Gust = 69 Kt/79 mph (64 — 74 kt)

Forecast Hail Size = 1.83 in. dia.

Tornado Threat = up to F3 possible!

Sounding Vil = 46 ..9cARVilobteelDdy=421. 75) si z

34 = pea size hail (0.25)

37 = marble size hail (0.50)

40 = penny size hail (0.75)

41 = nickel size hail (0.88)

41 = quarter size hail (1.00)
43 = half dollar size hail (1.25)
44 = ping-pong size hail (1.50)
45 = golf ball size hail (1.75)
46 = hen egg size hail (2.00)
48 = tennis ball size hail (2.50)
49 = baseball size hail (2.75)
50 = teacup size hail (3.00)

52 = grapefruit size hail (4.00)
53 = softball size hail (4.50)
54 =>4.50 in size hail




¢) Raw Output Statistics (ROS)

Forecaster Tim Erickson is developing experimental local Raw Output Statistics (ROS)
usingdataf r om NCEP’' s North Ameri can soMmisgs scal e ( N,
analyzed using the BUFKIT software (Mahoney and Niziol, 1996). In addition to the
customary model output statistics, the output from the Ricks Index computations are
included in the local ROS output. Despite poor handling of the timing of the greatest
impacts by the NAM model, that indicated the event would occur 9 to 12 hours later than
occurred, the ROS output did indicate a high risk for severe thunderstorms within the
WFO New Orleans/Baton Rouge CWA. We think this processing of the numerical
guidance may be the first ever to generate objective forecasts of convective severity,
including convective wind gusts, hail size and tornado intensity at a three hourly
intervals. Figure 4 contains a portion of the ROS output for the Baton Rouge area
indicating the potential for severe weather about 30 hours in advance of the event.
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Figure 4. Local Raw Output Statistics generated from numerical model guidance initialized at 0000
UTC12 February 2007

d) Enhanced Wording in NWS Products

Deadly tornadoes affected several counties in central Florida in the pre-dawn hours of
Friday, 2 February 2007. A cursory review of the products issued by WFOs Tampa Bay
and WFO Melbourne showed several of the pre-storm Special Weather Statements had
well crafted wording regarding proper operation of NOAA Weather Radio during the
night. This approach was adopted in the Special Weather Statements issued by WFO
New Orleans/Baton Rouge prior to the 13 February New Orleans tornadoes.

Excerpt from the Hazardous Weather Outlook issued by WFO

Melbourne, FL at 457 PM EST the evening before tornadoes

struck: AilT 'S RECOMMENDED TO SET YOUR
TO ALERT BEFORE GAONG TO SLEEP IN CASE WARNINGS ARE ISSUED
OVERNI GHT. o




The preponderance of indicators for a significant severe weather event prompted a
heightened posture in the routine and supplemental products issued by WFO New
Orleans/Baton Rouge. Actual model output and ensemble information consistently
indicated a slower progression of the main impacts, closer to noon CST 13 February. The
results of the analysis of the Hovmoéller diagrams and associated HovnillerReport
suggested an earlier onset, closer to midnight CST 13 February, of the weather event
associated with the signal mentioned in Section 2 above. This was included in the Area
Forecast Discussion issued approximately 24 hours prior to the event. In addition, output
from the Ricks Index and local Raw Output Statistics were mentioned in the Discussion.
Local media had been made familiar with these locally developed techniques through
workshops conducted by the WFO, and the broadcast meteorologists responded
positively to the confidence in the expected weather due to the mention of this
information in the Discussion.

Since Hurricane Katrina, the staff at the WFO consciously issue more severe
thunderstorm warnings for marginally severe winds. Large concentrations of
manufactured houses provided by the Federal Emergency Management Agency remain in
the New Orleans area since Hurricane Katrina. These houses have a considerably lower
wind damage threshold, estimated to be 40 to 45 mph, than the standard criterion for
damaging wind. In addition, many of the traditional houses in the area are in various
stages of repair, also affording sub-standard protection.

Local counties and parishes have developed emergency community shelter plans that can
be activated when adequate lead time is provided. This is done through weather briefings
and a briefing e-mail message sent by the Warning Coordination Meteorologist to the
emergency managers in the WFO New Orleans/Baton Rouge CWA. This was done
during the afternoon prior to the 13 February 2007 event. A strongly worded Special
Weather Statement was issued at 5:27 am CST Monday morning with emphasis on
owning or acquiring a NOAA Weather Radio and recommended actions for persons in
temporary trailers. This advice was also included in the Hazardous Weather Outlooks
issued at 5:57 am and 11:00 am CST.

4. Tornadoes of 13 February 2007 1 Operational Aspects

The 0600 UTC a special rawindsonde release from WFO New Orleans/Baton Rouge
indicated strong veering winds in the low levels, with a storm relative helicity value of
305 m? s, precipitable water of to 1.20 in, surface-based Lifted Index of -4, and CAPE
around 900 J kg™. The Bulk Richardson Number was 12.2, indicative of an air mass
capable of supporting discrete supercell and multi-cellular thunderstorms. It was
determined that low level air mass modification due to moisture advection would be
required to destabilize the air mass enough to support tornado development. A surface
temperature around 65°F, with coinciding dew points at or above 63°F, would be suitable
to produce sufficient CAPE to augment the large helicity values. Mesoscale Analysis and
Prediction System hourly loops indicated a narrow band of these conditions occurring
close to a line of storms that developed from Lake Maurepas to central Terrebonne
Parish. Table 2 shows the significant changes in air mass and the various thermodynamic
and kinematical parameters between 0000 and 0600 UTC.



Table 2. Comparison of sounding data from WFO New Orleans/Baton Rouge at 0000
UTC and 0600 UTC 13 February 2007 immediately prior to the tornadic event.

Parameter 0000 UTC 0600 UTC
Precipitable Water (in) 0.90 1.20
K Index 8 34
Total Totals Index 31 52
SWEAT Index 177 345
Wet Bulb Zero Height (feet) 8191 9701
0-6 km Storm Motion (deg/kt) 237/13 240/23
0-3km SR Helicity (m” s) 104 305
Trigger T/Convective T (°F) 70/ 81 72172
Lifted Index (surface) 7.5 -4.0
CAPE (J kg?) 0 918
Convective Inhibition (J kg™) 0 0
Bulk Richardson Number 0 12.2
Most Unstable Lifted Index 2.46 -4.33
Most Unstable CAPE (J kg™) 0 897
Most Unstable Convective -112 -10 X
Inhibition (J kg™) KLIXRDA

Around 0825 UTC, radar data indicated a rotating
supercell moving northeastward across central
Lafourche Parish toward St. Charles Parish. The cell
split south of Boutte, with a weakening rotation
proceeding north-northeast while the southern cell
began to move to the right of the mean flow, now
heading towards upper Jefferson Parish. A Tornado
Warning was issued at 0828 UTC (2:28 am CST) for
St Charles and Jefferson Parishes. Rotational
velocities fluctuated in subsequent volume scans but,
at 0908 UTC, the Storm Relative Motion Velocity
product indicated strong gate-to-gate shear as the
storm approached the Mississippi River near
Westwego (Figure 5). This trend continued as the
storm moved across the populous sections of
Carrollton and Mid-City, eastward into the Gentilly

Figure 5. KLIX Storm Relative Motion Velocity product

Y - at 0908UTC indicated a mesocyclone circulation (upper
and Pontchartrain Park neighborhoods. The northern center) near Lakeside Mall in Metairie, LA, while a

split cell then moved over Lake Pontchartrain and
became a right moving cell, paralleling the southern
shore line toward Lakefront Airport. The twin
rotating cells were in close to each other about the
time the tornado struck Pontchartrain Park, the
location of the lone fatality. Figure 6 shows the actual track of the tornadoes across New
Orleans. Other rotating super cells developed over the Biloxi Marsh areas of St. Bernard

gate-to-gate shear structure (center circle) was moving
over Westwego, LA. The lowermost mesocyclone
indicator (yellow circle) yielded no severe weather
reports. The mesocyclone indicators were located SSW
of the WSD-88D (indicated by red X).




Parish and moved toward the Mississippi Sound. These storms prompted Tornado
Warnings for coastal Hancock County, interior and coastal portions of Harrison County
and coastal Jackson County between 4:00 a.m. through 8:00 a.m. CST. A broad
mesocyclone circulation merged with the advancing squall line over Pearl River County
that produced a tornado signature near Poplarville, MS. A Tornado Warning was also
issued for this particular storm.
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Figure 6. Tornado track from Westwego (Jefferson Parish) into the Carrollton area. Damage intensity is
indicated by the Enhanced Fujita (EF) ratings (left image). The one fatality during this event occurred just as the
tornado lifted near the Industrial Canal (right image).

5. Application of the New Enhanced Fujita Scale

The Enhanced Fujita Scale (Texas Tech University, 2006) was applied by the WFO New
Orleans/Baton Rouge Warning Coordination Meteorologist and Science and Operations
Officer during a ground survey of the 13 February 2007 Westwego, New Orleans
tornadoes. Some businesses and one to two family residences in Westwego sustained
EF2 damage. Specifically, a two story motel roof was destroyed, but most of its walls on
the second floor remained standing. A nearby family residence was shifted off its
foundation.

The ground survey showed that New
Orleans was struck by two tornadoes
which moved through residential areas
near the Mississippi River; one in the
Carrollton neighborhood, and the other
near Lake Pontchartrain in the
Pontchartrain Park area. Most of the
damage observed during the ground
survey was rated at EF1, but isolated EF2
damage was observed (Figure 7). Video
from aerial surveys conducted by local

Figure 7. Significant roof and upper story damage to a
hotel in Westwego consistent with EF2 type degree of
damage. This hotel housed several families displaced
by Hurricane Katrina.




media indicated that an upgrade to EF2 was warranted, especially in the area near the
Mississippi River. This type of damage would be caused by winds in the 121 to 123 mph
range. A resident of uptown New Orleans in the path of the tornado near the Mississippi
River recorded a wind gust of 121 mph on an anemometer located on the roof of his
house. An onsite inspection of the damage to nearby buildings indicated this wind gust
was accurate.

6. Concluding Remarks

An integrated warning process that began with a long range outlook and continued to the
actual event impact was successfully applied by the staff at WFO New Orleans/Baton
Rouge to a significant tornado episode that moved through populated sections of the
greater New Orleans, Louisiana area in the early morning hours of 13 February 2007. The
tornado developed in a rogue rotating supercell well in advance of an approaching squall
line. The tornado claimed one life, an 85 year old woman who was only days away from
vacating her temporary trailer for her nearly repaired home that had been severely
damaged in Hurricane Katrina. At least 34 injuries were reported in the Westwego and
Carrollton neighborhoods of the metropolitan area.

Forecast practices developed over the past several years, including ongoing research and
local processing of numerical model output, were applied to this event. Situational
awareness was greatly increased by monitoring long range hemispheric trends and
signals. Forecaster confidence was enhanced by the repeated application of local forecast
processes to many previous events. This situational awareness was communicated to
emergency managers, the media and other partners through the various products issued
by WFO New Orleans/Baton Rouge, particularly as much as 48 hours in advance of the

event. These concerns incorporated social sensitivities resulting fromHu r r i cane

impact upon the region.

The Enhanced Fujita Scale was applied to the survey of the tornado damage for only the
second time since its inception on 1 February 2007. The ground based surveys were
augmented by video from aerial surveys that resulted in modification to the damage
ratings.

Finally, rapport building with local media played a significant role in shedding a positive
media light on the efforts of WFO New Orleans/Baton Rouge for this event. Times-
Picayune staff writer, Mark Schleifstein, wrote an article on 14 February 2007, the day
after the event, explaining the role of WFO New Orleans/Baton Rouge staff. The

headlinewas:Ai For ecast a day e &chleifstan 200@)jashe nai |

astutely addressed the detailed discussion in the AFD, the actions taken in the hours
leading up to the tornado, and the findings of the survey team.
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Appendix

WFO New Orleans/Baton RougeProduct Issuances
Storm related products issued from 0001 CST 12 Feb 2007 — 1810 CST 13 Feb 2007

Routinenon-severeproductswi t h enhanced wordi ngé
Area Forecast Discussion (AFD): 3
Hazardous Weather Outlooks (HWO): 6 (1 correction)
Special Weather Statements (SPS): 2
Short Term Forecast (NOW): 3
Zone Forecast Product (ZFP): 6
Coastal Waters Forecast (CWF): 6

Total: 26
Severevarningsét at ement s é
Tornado Warnings (TOR): 8
Severe Thunderstorm Warnings (SVR): 6
Special Marine Warnings (SMW): 4
Severe Weather Statements (SVS): 9
Watch County Notifications (WCN): 4
Local Storm Reports (LSR): 8
Public Information Statement (PNS): 1

Total: 40

TOTAL PRODUCTS ISSUED: 66
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