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EXECUTIVE SUMMARY

This is the first preliminary wind damage report to be published in 2017 by the Wind Hazard Damage
Assessment Group (WHDAG) of the University of Florida. The report focuses on damage caused by a
tornado outbreak affecting large parts of the southeast United States, and it includes information related to
two strong tornadoes that affected Adel and Albany in SW Georgia. In the main, we present observations
from damage in Albany, GA, caused by an EF-3 rated tornado, with estimated maximum peak wind speeds
of 150 mph, a total length of 70 miles and maximum width of 1.25 miles, according to the National Weather
Service. Our report is in a hybrid format, to include preliminary damage information culled from online
sources, and additionally, a summary of findings of our field investigations by WHDAG members.

We are pleased to welcome participation in this report by the University of lllinois at Urbana-Champaign
(UIUC) field survey team, led by Dr. Frank Lombardo. Their objective (of D r . Lombar dods),
is to more completely understand the nature of transient wind hazards such as tornadoes and how
properties of these hazards are relevant to wind loading of structures. With partial support of NOAA
VORTEX-SE project, the UIUC group conducted surveys in collaboration with Dr. Christopher M. Godfrey
of the University of North Carolina-Asheville and Dr. Chris J. Peterson from the University of Georgia.

There remains a need to study this tornado outbreak as representative of issues related to tornado
occurrences in the Southeastern US. These issues include their fast translation speed, and the wind flow
modification and difficulty in observation due to varied terrain and topography. The UF and UIUC survey
teams operated independently but were coordinated to cover a wide area with limited resources. The UIUC
team introduced the approach to capture directional information from felled trees and road signs which are
invaluable to estimating the width of the tornado paths, location of vortex and wind directions. The WHDAG
survey team spent one day documenting the performance of structures in a neighborhood of single family
homes, a fire station training center (which included a tornado shelter), and a masonry church that was
destroyed. The UIUC survey team conducted three case studies on residential structures, as well as
collecting the damage to and directions of fallen trees, light posts and signs, using a digital compass.

The damage investigation and this preliminary damage report has been a beneficial exercise for the
graduate and undergraduate students involved, for most of whom this was their first post-tornado field
investigation. While to a structural engineer much of the observed damage is severe but not unexpected,
to a resident of Albany or Adel, the experience must be extremely frightening, devastating and a life-
changing event.

The widespread catastrophic failures are not of themselves failures of engineering, but they are the
inevitable result of policies that ignore tornado loads from minimum building design standards. It will be up
to the populations in our communities (neighborhoods, towns, states) to decide whether to follow the lead
of Moore, OK and implement tornado-resilient building codes in the future.

The WHDAG members continue to advocate for policy discussions within communities to determine
whether those communities sufficiently understand the added risks of current design approaches or that
improving vertical load paths to create tornado-resiliency in new construction will require very moderate
increases (less than 3-5%) to the cost of a new home.

This preliminary report presents a summary of the entire tornado outbreak, and preliminary findings
from the ground-based surveys. The WHDAG and UIUC teams will provide future updates of their
respective field surveys.
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ABOUT THE WIND HAZARD DAMAGE ASSESSMENT GROUP

The Wind Hazard Damage Assessment Group was created through support from the NSF Award
#1150975. Its mission is to train university students interested in building construction, engineering and
architecture in the forensic engineering and techniques for post-hazard damage surveys and data
collection. The team has surveyed damage after several Florida tornadoes and continuously monitors the
prevalence of tornadoes worldwide. Ultimately the Damage Assessment Team hopes to inspire upcoming
engineers and building professionals in hopes to change the paradigm of widespread catastrophic damage
to houses in tornadoes and other extreme wind events.

Please visit our website, http://windhazard.davidoprevatt.com, for additional information, and to
download previous damage reports, and filed survey results conducted by our group. Dr. Prevatt and his
colleagues have published several papers on recent violent tornadoes that struck Tuscaloosa, AL, Joplin,
MO, and Moore, OK. His group has also inspected damaged structures and compiled reports on tornadoes
that occur in Florida. Information is also available on the research at www.davidoprevatt.com. Your
gquestions and comments on any aspects of our work are most welcome. Please direct your enquiries to
Postdoctoral Researcher, Dr. David B. Roueche.

The portions of this report not covering the Albany, GA tornado were prepared from online sources by
University of Florida civil engineering student
done in parallel to our experimental research seeking to understand and quantify the strength of tornadoes
and their impact on vulnerable wood-framed residential structures. Compilation of this information is part of
student learning objectives in forensic engineering and post-disaster damage investigation.

The students gathered the information from reliable online sources, such as the National Weather
Service, Accuweather, the US Census Bureau and the national media. Photographs were also obtained
from publicly available Twitter feeds. All sources for photographs not taken by the students are provided in
the text.
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1 FORECASTS

The potential for a tornado outbreak in the Southeastern United States was recognized several
days in advance. By 18 January, the National Weather Service convective outlooks for 21 January and 22
January indicated significant chances for severe weather in the Deep South, as shown in Figure 1. The
confidence in a strong severe weather event, including tornadoes, increased further in the subsequent
days. The Day 1 outlooks as issued at 8PM on 20 January and 21 January, are shown in Figure 2 and

Figure 3.
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Figure 1: Day 4 convective outlook from the NWS issued on 18 January and valid for 22 January.

SPC D&Y | TORNADD OUTLOOK 3 N
ISSUED: 00587 0142172017 i e

V VALID: 2101002-21712002 Tornado Probability Legend (in %):
FORECASTER: GLEASOM
NOAANWS Storm Prediction Center, Norman, Okiahoma 20 sEl 10 15 30 45 soll sio

Figure 2: Day 1 tornado probability issued by the NWS at 8PM EST on 20 January for 21 January.
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Figure 3: Day 1 tornado probability issued by the NWS at 9 AM on 22 January for 22 January.

The HIGH risk region indicated 30% probability of significant severe weather within 25 miles of a
given point in the region. The hatched area represented a 10% probability of EF2 or greater tornadoes
within 25 miles of a point.

A Particularly Dangerous Situation tornado watch was issued by the NWS at for a large area in
south Georgia and north Florida for 22 January. This was extended to central Florida as the day progressed.
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Figure 4: Particularly Dangerous Situation tornado watch issued by NWS at 12:05PM EST.

All told, the severe weather was expected well in advance, tornado watches were in place for
affected areas, and overall the impacts could have been much worse than they actually were given the
forecasted risks.
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2 TIMING OF IMPACTS

The weekend outbreak occurred over two calendar days, the 215t and 22" of January, but three
days in the NWS database, where a day goes from 1200UTC (7 AM EST) on one day to 1200UTC (7 AM
EST) on the next. The overall timing within each day is summarized below. Most of the information is taken
from the local storm reports, available through the NWS Storm Prediction Center.

Table 1: Summary of the timing of the tornado outbreak

Time (EST) | Event

21 January 2017

4:50 AM Tornado reported in Hattiesburg, MS and Petal, MS, damaging hundreds of homes.

6:14 AM Twenty homes reported damaged in Choctwa County, AL, four injuries.

10:41 AM Damage to trees and roofing in Catuala, GA in Harris County.

11:20 AM Damage reported to trees, powerlines and homes in Upson County, GA.

12:28 PM Damage reported to roof of a Walmart in Warner Robins, GA in Houston County. Three
homes with major damage, four with minor damage in same county.

3:52 PM Injury reported in mobile home destroyed by a tornado in Barnwell County, SC.

6:12 PM Severe damage reported to two mobile homes in Bossier, LA.

6:56 PM Five homes with significant damage in Natchitoches County, LA.

2:58 AM Three injuries in Brooks County, GA with reported tornado.

3:32 AM Two fatalities when mobile home tossed onto highway in Brooks County, GA.

3:45 AM Seven fatalities reported in Adel, GA in Cook County. Fatalities occurred in Sunshine
Acres mobile home park.

3:50 AM Two fatalities in Berrien County, likely continuation of Cook County tornado.

22 January 2017

2:00 PM Multiples structures damage in Henry County, AL.

3:00 PM EF1 tornado in Lee County, AL. Path length of 3.08 miles, maximum width of 600 yards.

3:20 PM Four fatalities and multiple homes damaged in Albany, GA in Dougherty County.

4:15 PM Houses heavily damaged near Abbeville in Wilcox County, GA.

1:39 AM EF1 tornado in Palm Beach Gardens in Palm Beach County, FL.

3:45 AM EF1 tornado in Miami Springs in Miami-Dade County, FL. Multiple apartment buildings
with roof damage.
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At the time of this report, there have been 61 confirmed tornadoes from 21 and 22 January, making
these two days one of the largest January tornado outbreaks ever recorded. The areas that sustained the
heaviest damage included Hattiesburg and Petal in MS, and Adel and Albany in GA. The locations of these
three points are given in Figure 5 along with brief summaries of the impacts. This report primarily focus on
the ground surveys of the Albany, GA tornado, but summaries are also provided of the Hattiesburg, MS
tornado and the Adel, GA tornado. Damage from an EF1 tornado in Palm Beach Gardens, FL is also
summarized since the damaged homes were built to the wind-resistant Florida Building Code. Not every
tornado is described in this report, but as they become available, details of each tornado can be accessed
through the NWS Damage Assessment Toolkit, or through the individual NWS offices where the tornadoes
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Figure 5: Locations of the 61 confirmed tornado tracks from 21 and 22 January 2017. Tornado
paths were extracted from the NWS Damage Assessment Toolkit.
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4 GROUND SURVEY OF ALBANY, GA TORNADO BY UF AND UIUC TEAMS

The city of Albany, GA (population 76,000) was struck by a tornado on the afternoon of 22 January
2017. Reports indicated the tornado struck a mobile home park, Big Pine Estates, also known as Paradise
Village of Albany, causing three fatalities. A fourth fatality was observed just outside the mobile home park.
In addition to the extensive damage at Paradise Village, heavy damage was sustained at the Marine Corps
Logistics Base, several industrial sites including a Cooper Tire warehouse, a plywood supplier, and a tractor
trailer repair facility, and several churches. The National Weather Service (NWS) rated the tornado EF3,
with a path length of approximately 71 miles and a path width of nearly a mile in some areas.

The reports of significant damage from the tornado near Albany, GA led the UF and UIUC teams to
deploy for a field assessment of the damage. The University of Florida assessment team, under advisor Dr.
David O. Prevatt, consisted of undergraduate students Alyssa Egnew and Mark Mimms, graduate research
assistants Arpit Bhusar and Anant Jain, and postdoctoral researcher David Roueche, who are shown in
Figure 6. The team left Gainesville at 6:30 AM on Tuesday, 24 January and arrived in Albany, GA at
approximately 9:30 AM. The team left Albany, GA around 4:00 PM and briefly drove through tornado-
damaged areas near Adel, GA before returning to Gainesville that night. The objective of the team was to
collect perishable data concerning the extent and causes of structural failure in relation to the tornado path.

The UIUC team, under advisor Dr. Fank T. Lombardo, consisted of graduate students Justin Nevill and
Daniel Rhee. The team arrived in Albany at 11:00 AM on Monday, 23 January and departed on the evening
of 24 January. The objective of the UIUC team was to capture perishable data on tree-fall locations and
directions and structural damage to residences. This report describes the surveys by the two teams and
highlights preliminary findings. A comprehensive report will be issued once analysis of the complete
datasets is finished.

Figure 6: UF WHDAG consisting of (left to right): Mark Mimms, Arpit Bhusar, David Roueche,
Anant Jain, and Alyssa Egnew.

4.1 Methodology

The teams utilized GPS-capable cameras to capture the damage so that all damage could be geo-
located within the tornado path. When individual structures were assessed, the teams were careful to
document the damage using multiple photographs from all four sides of the structure. An example is shown
in Figure 7. When capturing tree-fall locations, the direction of the felled trees was also recorded using the
digital compass of the GPS cameras.
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Figure 7: Damage to all four sides of a two story home located at 125 Ramsey Rd, Albany, GA.

4.2 UF WHDAG Survey Sites

The UF team had difficulty accessing some of the sites due to ongoing search and rescue operations.
In particular, residential areas around Holly Dr. and along Radiom Springs Rd. were closed off throughout
the day the team was on-site. The team was able to conduct ground surveys of a neighborhood off of
Sylvester Rd near the edge of the tornado path. The team also surveyed a church and home that sustained
heavy damage along Sylvester Rd near the center of the path. Near the Paradise Village, the team also
assessed damage to a fire station training center and safe room that was damaged during the tornado. In
other portions of the path, the team was only able to take general photographs while driving by. Some of
the major sites of interest are shown in Figure 8 in relation to the approximate damage path and the
geotagged photographs taken by the team.

4.3 UIUC Survey Sites

The Ul UC teambs gener al S ur v eite-bulltmesideBceswvashandegastof 2 017 i n
Radium Springs Road (Figure 9, Damaged Neighborhood 1 and Damaged Neighborhood 2) and a third
group of residences north of Moultrie Road and South Mock Road (Damaged Neighborhood 3). These
homes are all within Dougherty County, south and southeast of Albany. The UIUC team was able to
continue their survey of residences west of Radium Springs Road on 24 January 2017, including detailed
surveys of selected residences. The team also had limited pedestrian access to the neighborhood east of
Radium Springs Road and South of Holly Drive (Damaged Neighborhood 2) on 24 January 2017, but was
unable to access any portion of Holly Drive between Highway 19 and Moultrie Road through the duration
of the survey due to ongoing search and rescue operations. The residences in Neighborhood 3 were not
included in any detailed survey i overall, these residences were found to have less wind and tree damage
than those near Radium Springs.






