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storm Hurricane LAURA 

location Sulphur, Louisiana, USA 

date 26-27 August 2020 

chasers Josh Morgerman author Josh Morgerman 

 
 

Overview 
 
Hurricane LAURA was an intense Category-4 hurricane that struck near the Louisiana/Texas border 
on 26-27 August 2020. 
 
The author was in Sulphur, Louisiana (30.2169N 93.3744W)—near and due N of the landfall point—to 
collect data and document this event. Prior to landfall, the author also deployed a data sensor in a hotel 
in Orange, Texas (30.1206N 93.7587W), 21 n mi WSW of the Sulphur location. Highlights: 
 

• Eye Passage. Almost the exact center of the eye passed over the Sulphur location, from ~1:50 
am to ~3:35 am CDT 27 August. (The eye missed the Orange location, passing E of it.) 

 

• Eye Structure. Observations in Sulphur suggest the eye had an odd “concentric” structure: 
 

o The “outer eye” was turbulent, with very strong (and occasionally violent) winds. 
 

o The turbulent outer eye surrounded a much smaller “inner eye” that brought a true, 
dead calm from ~2:30 am to 3:15 am CDT. 

 

• Minimum Pressures 
o The minimum sea-level pressure at the Sulphur location was 948.0 mb at 2:39 am 

CDT 27 August (0739Z)—measured near the center of the eye, during the true calm. 
 

o The sensor at the Orange location registered a minimum of 974.9 mb at 2:23 am CDT 
(0723Z), while in the W eyewall. (The eye did not pass over this location.) 

 

• Core Gradients. Data show the cyclone’s core had a steep air-pressure gradient: 
 

o The difference between minimum pressures at the Sulphur and Orange locations (21 n 
mi apart) was 26.9 mb. 

 

o Assuming the cyclone’s forward speed was 13 kt, the rate of pressure change 
measured in Sulphur suggest a core gradient up to ~4.4 mb/n mi. 

 

While steep, these values are not unusual for an intense hurricane. The author has sampled 
much more extreme gradients in past landfalling cyclones. 
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Locations 
 
The author documented the passage of Hurricane LAURA’s core from two locations, 21 n mi apart. 
 

Location A: Chase Location 
 
The author observed the passage of the hurricane (and collected data) in Sulphur, Louisiana, at 
30.2169N 93.3744W. This location is the Hampton Inn Sulphur/Lake Charles Area. 
 
High-resolution radar images, as well as the National Hurricane Center’s hourly position updates, 
indicate this location was on the cyclone’s track and went through almost the exact center of the eye.  
 

Locations B: Sensor Location 
 
Before heading to Sulphur (and before the hurricane struck), the author deployed a data sensor at an 
additional location in Orange, Texas, at 30.1206N 93.7587W. This location is the Holiday Inn Express 
& Suites Orange, and it’s 21 n mi WSW of Location A. 
 
This location was ~20 n mi W of LAURA’s center (at its closest approach). Radar images show this 
location went through the cyclone’s W (left) eyewall but did not experience the eye. 
 
Figure 1 shows Location A (pink star) and Location B (green star) in relation to LAURA’s center 
(yellow points), as per NHC advisory positions. (Figure 2 is a closer view.) 
 
 

Figure 1: Chase Map 
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Figure 2: Chase Map (Detailed) 
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Observations & Chronology in Sulphur 
 
The center of LAURA’s calm eye passed directly over the author’s location in Sulphur, Louisiana 
(Location A). The author observed the hurricane’s passage in and around the ground floor of a hotel. 
 
Following is a detailed chronology of observed conditions in Sulphur during the hurricane’s passage—
reconstructed from the author’s time-stamped video footage, notes, Tweets, and air-pressure data. 
 
Color key: 
 

• Pink = eyewall 

• Purple = outer eye (turbulent) 

• Blue = inner eye (calm) 

• Yellow highlight = minimum air pressure 
 
Please note that the start and end times of these storm phases were subjectively determined 
based on ground observations (without wind data), and they should be considered approximate. 
 
 
TIME (CDT) MB  CONDITIONS 
 
10:00 pm 1001.1  Breezy; light rain. (Outer rainband.) 
 
10:30 pm 1000  Breezy; moderate rain with intermittent downpours. 
 
10:55 pm 999.1  Winds suddenly increasing; moderate rain. 
 
11:55 pm 993.9  Very strong winds; heavy rain. (Strong inner rainband.) 
 
12 midnight 993.3  Destructive winds: electrical explosions, lights flickering, 

sounds of flying tin. 
 
12:30 am 989.3  Windy; heavy rain. 
 
12:40 am 987.2  Some calming: wind & rain slackening. (Moat.) 
 
1:00 am 984.0  Winds rapidly building; heavy rain. 
 
1:13 am 980.6  Wind & rain increase dramatically; electrical explosions. (Eyewall.) 
 
1:23 am 975.1  Powerful winds & torrential rain. Whistling sounds;  

frequent electrical explosions; palm tree in front of hotel snaps off 
mid-trunk. 

 
1:37 am 969.1  Intense, roaring winds; heavy rain. 
 
1:45 am 964.9  Winds seemingly at peak intensity. 
 
1:50 am 962.8  Roaring, whistling sounds lessening slightly. (Outer eye.) 
 
1:53 am 960.2  Sudden, extreme burst of wind; large windowpanes in hotel 

lobby starting to cave in. 
 
2:25 am 949.6  Wind still strong, but not like earlier; much lighter rain (or no 
    rain). 
 
2:30 am 948.9  Suddenly calm. Extensive wind damage to hotel. (Inner eye.) 
 
2:39 am 948.0  Calm. Little or no rain. 
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2:50 am 949.2  Calm. Little or no rain. Frogs & crickets audible. 
 
3:15 am 954.9  Winds suddenly starting back up again; howling sound. 
 
3:23 am 959.5  Winds building, blowing opposite direction from earlier  

(180-degree reversal); whistling sounds. 
 
3:35 am 965.2  Entering back eyewall. (Based on radar.) 
 
4:15 am 978.4  Strong winds, but not as strong as before the eye; persistent 
    whistling sounds. 
 
4:50 am 986.9  Exiting hurricane’s core. (Based on radar.) 
 
6:40 am 999.0  Storm has passed; low howl. 
___ 
 
Most of the moments described in this chronology are captured in the author’s video of the event: 
https://youtu.be/nk3r0YVUXoI. 
 
 
Key points: 
 

• The eye passed over this location, lasting ~1 hour 45 minutes (~1:50 am to 3:35 am CDT). 
 

• The eye seemed to have a “concentric” structure—so it wasn’t entirely calm: 

 
o Winds in the outer eye were still very strong and occasionally violent (for example, the 

odd burst at 1:53 am CDT)—even after the rain had mostly ceased and radar showed 
the location was well inside the eye. (See Figure 5.) 

 
o The inner eye brought a distinct, almost dead calm for ~45 minutes (~2:30 am to 3:15 

am CDT). (See Figure 6.) 
 

• Wind damage in the area was extensive, but the extremely destructive winds didn’t last 
long—apparently less than 40 minutes, from ~1:13 am to ~1:50 am CDT (on the front side of 
the hurricane, before the eye). 

 

• The backside of the hurricane (after the eye passed) seemed less severe, although it’s 
hard to know for sure because of the darkness. 

 
See Air Pressure Data (below) Re: instrument calibration and data collection. 
 
See Figure 7 (below) for a visualization of this storm chronology, showing air-pressure data and storm 
phases. 
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Figure 3: Radar Image—Sulphur Entering Eyewall 
 
Radar image from 1:11 am CDT, just as the eyewall—with very intense winds—was reaching 
Sulphur. The blue marker indicates the author’s position—Location A. (Image: RadarScope) 
 

 
 
 
Figure 4: Radar Image—Sulphur in Inner Eyewall 
 
Radar image from 1:43 am CDT, as the inner eyewall was pounding Location A with very 
destructive winds. (Image: RadarScope) 
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Figure 5: Radar Image—Sulphur in “Outer Eye” 
 
Radar image from 2:20 am CDT. At this moment, Location A was well inside the eye but still 
experiencing strong winds. (Image: RadarScope) 
 

 
 
 
Figure 6: Radar Image—Sulphur in “Inner Eye” 
 
Radar image from 2:42 am CDT. Location A was near the center of the eye and finally 
experiencing a true calm. The minimum pressure, 948.0 mb, was measured just a few minutes 
before (at 2:39 am). (Image: RadarScope) 
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Air Pressure Data 

 
The author collected quality-controlled air-pressure data at two locations using Kestrel 4500s. 
 

• Location A: Sulphur, Louisiana. Two devices were deployed on the third story of a hotel. The 
author placed the devices on a countertop in his room and left them essentially undisturbed 
during the passage of the hurricane. 
 

• Location B: Orange, Texas. One device was deployed on a countertop in a third-story hotel 
room. 

 
The sampling rate for all devices was one reading per minute (1/min). 
 

Calibration 
 
The devices were calibrated for sea-level pressure readings as follows: 
 

• Location A: Sulphur, Louisiana. The author used a reference altitude of 35 ft, which is the 
elevation at this location (12 ft, estimated by geographer James Hyde) plus additional height to 
account for the device being on a countertop on the third floor. 

 

• Location B: Orange, Texas. The author used a reference altitude of 40 ft, which is the 
elevation at this location (12 ft, again estimated by geographer James Hyde) plus additional 
height to account for the device being on a countertop on the third floor. 

 

Minimums 
 
As follows: 
 

• Location A (Sulphur, Louisiana)—which went through the center of the eye: 
 

o Device 1: 948.0 mb at 2:39 am CDT 
 
o Device 2: 949.4 mb at 2:35 am CDT 

 
Note: The discrepancy between these minimums is within the devices’ accuracy range  
(+/- 1.5 mb). 

 

• Location B (Orange, Texas)—which went through the W (left) eyewall, never penetrating the 
eye: 974.9 mb at 2:23 am CDT 

 
The complete data are graphed in Figures 7, 8, and 9 below. 
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Figure 7: Barogram—Location A, Device 1 

 
Air-pressure data reveal the minimum value of 948.0 mb occurred at 2:39 am CDT, as the center 
of the eye passed over Sulphur, Louisiana. Colors indicate the storm phases described in the 
above Observations & Chronology: 
 

• The approximate periods of eyewall conditions are indicated in pink. (The backside of 
the eyewall is “faded out” with lighter shades because this portion of the cyclone was 
not sharply-defined like the front eyewall was.) 

 

• The outer (turbulent) portion of the eye is indicated in purple. 
 

• The inner (calm) portion of the eye is indicated in blue. 
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Figure 8: Barogram—Location A, Device 2 

 
This device registered a minimum value of 949.4 mb at 2:35 am CDT, as the center of the eye 
passed over Sulphur, Louisiana. The discrepancy between this minimum and the Device 1 
minimum is within the devices’ accuracy range (+/- 1.5 mb). 
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Figure 9: Barogram—Location B 

 
The minimum value of 974.9 mb occurred at 2:23 am CDT, near the time of closest approach of 
the hurricane’s center, when the W (left) eyewall was passing over Orange, Texas. 
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Core Gradient 
 
The data show steep air-pressure gradients in LAURA’s inner core.  
 

Calculated Between Points 
 
The minimum pressures for Location A (Sulphur) (948.0 mb) and Location B (Orange) (974.9 mb) 
occurred around the same time (2:39 am/2:23 am CDT). (It makes sense Location B’s minimum 
occurred a little earlier, since the hurricane was moving N and Location B is slightly S of Location A.) 
 
The difference between these minimums is 26.9 mb across 21 n mi, which is ~1.3 mb/n mi. Of course, 
the gradient was not uniform across this distance; it was likely steepest near and just E of Location B, in 
the W eyewall, and flattened out as you headed ENE, into the eye, toward Location A. 
 
Comparing exactly simultaneous readings from both points yields a similar result. At 2:39 am CDT, 
Location A had 948.0 mb and Location B had 975.6 mb—a difference of 27.6 mb, or ~1.3 mb/n mi. 
 

Figure 10: Radar Image—Locations A & B Relative to Hurricane’s Core 

 
Locations A and B had minimum pressures within 16 minutes of each other. At this time, A was 
near the center of the eye; B was in the W eyewall. The difference between these two locations’ 
minimums was 26.9 mb. Simultaneous readings (2:39 am) yields a similar difference: 27.6 mb. 
 

 
 
Figure 11 (below) visualizes these data on a map. 
 
 

Calculated Over Time at a Single Point 
 
The cyclone’s forward speed was used to calculate how much time it took for each nautical mile of the 
cyclone to pass a sensor’s fixed location. Gradients were then calculated by noting the change in 
pressure across these 1-n-mi samples of the cyclone: 
 

1. As per NHC advisories, LAURA was moving at 13 kt at the time of landfall in Louisiana. 
2. This forward speed suggests a sensor’s fixed location sampled 1 n mi of the cyclone every 

4.6154 minutes (60 minutes/13 n mi). 
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3. 4.6154 minutes = 5 minutes x 0.9231. 
4. Therefore, pressure changes over 5-minute periods multiplied by 0.9231 are assumed to 

approximately represent pressure differences across 1-n-mi samples of the cyclone. 
 
Applying this methodology, the data from Device 1 at Location A in Sulphur (which went through the 
core of the hurricane and exact center of the eye) show the following peak gradients: 
 

• Front Side (as center approached): 4.4 mb/n mi (derived from a 4.8-mb drop over 5 
minutes, starting 1:38 am CDT). 

 
o This peak gradient was observed in the inner eyewall, near the time of the apparent 

maximum winds, shortly before the arrival of the eye. 
 
o Other high gradients include 4.0 mb/n mi measured starting 1:36 am (in the inner 

eyewall) and 3.8 mb/n mi measured starting 1:54 am (in the turbulent outer eye). 
 

• Backside (as center moved away): 3.0 mb/n mi (derived from a 3.2-mb rise over 5 minutes, 
starting 3:17 am CDT). 

 
o This peak gradient was observed in outer eye, in turbulent conditions, shortly before 

the backside of the eyewall arrived. 
 

Historical Comparison 
 
The gradients shown here are steep but commonplace for a severe hurricane.  
 
Following is a list of selected intense cyclones in which the author collected core data, ranked by 
calculated peak gradient. LAURA ranks relatively low on the list, down with Category-3 hurricanes like 
IRMA and ODILE:  
 
 

CYCLONE DATE  LOCATION   WIND PEAK GRADIENT 
 
DORIAN 01Sep 2019 Marsh Harbour, Bahamas 160 kt 12.4 mb/n mi 

 

PATRICIA 23Oct 2015 Emiliano Zapata, JAL, Mexico 130 kt 10.5 mb/n mi 
 

MICHAEL 10Oct 2018 Callaway, FL, USA  140 kt 8.1 mb/n mi 
 

MARIA  20Sep 2017 Palmas Del Mar, PR, USA 135 kt 7.1 mb/n mi 
 

HARVEY 25-26Aug 2017 Rockport, TX, USA  115 kt 6.3 mb/n mi 
 

IRMA  10Sep 2017 Naples, FL, USA  100 kt 5.9 mb/n mi 
 

ODILE  14-15Sep 2014 Cabo San Lucas, BCS, Mexico 110 kt 4.6 mb/n mi 
 

LAURA  26-27Aug 2020 Sulphur, LA, USA  130 kt 4.4 mb/n mi 
 
Limitations 
 
These calculations are coarse, with limitations to their accuracy. For example: 
 

• Small, localized features within a hurricane’s core—like mesovortices—can cause short-term 
pressure fluctuations that aren’t necessarily representative of the system’s overall pressure 
field.  

 

• These calculations do not factor in system weakening. Since these pressure changes were 
measured near and after landfall, LAURA was slowly filling, and the central pressure was rising 
during this time. Given the very short sample periods—5 minutes—this factor probably isn’t 
significant. However, the peak gradient on the front side (during the center’s approach) may be 
slightly underrepresented, and the gradient on the backside (during the center’s departure) may 
be slightly exaggerated. 



ICYCLONE CHASE REPORT 

__ 
 
  iCyclone Chase Report: LAURA 2020 – 08.26-27.20  
© 2021 iCyclone  page 14 / 22 

Figure 11: Air-pressure Difference Between Points 
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Damage 
 
There was widespread, extensive wind damage across Sulphur, Louisiana.  
 
Almost every sign along the main commercial drag, Ruth Street, was blown out. Huge power poles 
were snapped off and thrown into the street, draping wires over large piles of wreckage. Windows were 
smashed. The walls of a large fitness club were torn open, as if by a chainsaw. Gas station canopies 
were mangled. Some houses and buildings lost roofs. Further N, LAURA pummeled Sulphur's historic 
downtown especially hard—it looked like bombs had been dropped on the main intersection. 
 
Despite the massive wind damage, Sulphur and neighboring Lake Charles were lucky. Because the 
hurricane's center passed right over these cities, they didn’t get the powerful S (onshore) winds that 
would've pushed storm surge through their neighborhoods—so both escaped with relatively minor 
inundation. Had LAURA's center crossed the coast 10 or 15 mi further W, things would've been much, 
much worse in Sulphur and Lake Charles. 
 
To the W… In Orange, Texas, wind damage appeared to be relatively light. Although the city 
experienced the hurricane’s W (left) eyewall, it apparently escaped the really extreme winds that 
occurred further E. A receptionist at the author’s hotel (Location B, where a device collected data while 
the author was in Sulphur) confirmed the storm was not as severe as they'd feared. 
 
The following aftermath images are all from Sulphur. 
 
 
 

 
 
Mangled gas station on Ruth Street in Sulphur. 
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Damage to power lines all over Sulphur was extensive. 
 
 
 
 

 
 
Almost every sign along Ruth Street in Sulphur was blown out by the hurricane’s winds. 
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Damaged sign along Ruth Street in Sulphur. 
 
 
 
 

 
 
The hurricane’s winds tore the roof off these apartments in Sulphur. 
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Debris-strewn residential neighborhood in Sulphur. 
 
 
 
 

 
 
Debris-strewn residential neighborhood in Sulphur. 
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Heavily damaged fitness club in Sulphur. 
 
 
 
 

 
 
This church in Sulphur lost much of its roof and façade. 
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Heavily damaged commercial building in Sulphur. 
 
 
 
 

 
 
The main intersection in Sulphur’s historic downtown looked like a warzone after the hurricane. 
The storm’s winds smashed windows, tore off roofing, uprooted trees, and snapped power 
poles, leaving piles of debris in the streets. 
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Damage in Sulphur’s historic downtown. 
 
 
 
 

 
 
Damage in Sulphur’s historic downtown. 
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Questions or Feedback? 
 
Get in touch: 
 
Josh Morgerman 
 
josh.morgerman@symblaze.com 
info@icyclone.com 

mailto:josh.morgerman@symblaze.com
mailto:info@icyclone.com

