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storm Hurricane MARIA 

location Palmas Del Mar, Humacao, Puerto Rico, USA 

date 20 September 2017 

chasers Josh Morgerman author Josh Morgerman 

 
 

Overview 
 
Hurricane MARIA was a large, powerful, Category-4 hurricane that ripped across the heart of Puerto 
Rico on 20 September 2017. 
 
The author was in Palmas Del Mar in Humacao (18.08149N 65.79847W)ðvery close to the landfall 
pointðto document this event. 
 
Key observations: 
 

¶ Duration. The hurricaneôs coreðaccompanied by destructive windsðlasted about 4 hours: 
from ~4 am to ~8 am AST. 
 

¶ Minimum pressure. The lowest recorded pressure was 929.4 mb at 5:47 am AST, as 
MARIAôs center passed a few miles to the S. (It dipped below 929 mb between 1-min samples.) 

 
¶ Concentric eyewalls. MARIA was apparently undergoing an eyewall replacement cycle (ERC) 

at landfall, and this resulted in distinctly observable double wind maxima on the ground. The 
lowest pressure coincided with the destructive winds of the inner eyewall. A ~20-minute lull 
happened about a half hour later, followed by another period of destructive winds with only a 
slight change in direction. This lull separating the two wind maxima was apparently a moat 
between the decaying inner eyewall and increasingly dominant outer eyewall. 
 

¶ Extreme pressure gradients in inner core. There were rapid pressure changes before and 
after the minimum pressure. Assuming the cycloneôs forward speed was 9 kt, these changes 
suggest gradients of up to ~7 mb/n mi. 

 

 
 

MARIA at 6:15 am AST 20 Sep, near landfall. Authorôs location is marked by the star.  (GOES-16 image from 
CIMSS/SSEC/University of Wisconsin ï Madison. Data preliminary, non-operational, & undergoing testing.) 
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Location 
 
The author observed the passage of Hurricane MARIA in Palmas Del Mar in Humacao, Puerto Rico, 
at 18.08149N 65.79847W. This location is at The Plaza Suites Hotelðon the SE coast of Puerto Rico, 
~190 meters from the ocean and ~0.7 n mi N of the Humacao/Yabucoa border. Itôs also ~4.5 n mi SSE 
of the Humacao city center. 
 
As per NHC advisory positions, this location was very close to the cycloneôs landfall point, and only ~5 
n mi N of MARIAôs exact center (at its point of closest approach). 
 
The author arrived at this location the afternoon before the MARIA struck, and remained there until the 
cyclone had passed. 
 
The Chase Map shows the authorôs location (black star) in relation to MARIAôs center (colored 
points), as per NHC advisory positions.  (Chase Map (FAR) and (FAR 2) are wider views.) 
 
 

Figure 1: Chase Map 
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Figure 2: Chase Map (FAR) 
 

 
 
 

Figure 3: Chase Map (FAR 2) 
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Chronology 
 
MARIAôs exact center crossed the Puerto Rico coast just S of the authorôs location in Palmas Del Mar, 
Humacao. The author observed the hurricaneôs passage from a fourth-floor, SW-facing balcony. The 
cycloneôs destructive coreðincluding the inner eyewallðpassed right over this observation point. 
 
Following is a detailed chronology of observed conditions in Palmas Del Mar during the hurricaneôs 
passageðreconstructed from the authorôs time-stamped video footage, social-media postings 
(Tweets) made in real time, notes, and air-pressure data. 
 
Color key: 
 

¶ Pink = violent windsðdefined here as winds that inflict structural damage. 

¶ Blue = lull. 

¶ Yellow highlight = minimum air pressure. 
 
Please note: 
 

¶ Start and end times of these phases were subjectively determined (without wind data) and 
should be considered approximate.  

¶ Some air-pressure values indicated in real-time Tweets during the event have since been 
corrected to match data recorded by Device 1. 

¶ Wind direction is not indicated until daylight hours, as author was unable to accurately assess it 
in the predawn darkness. 

 
All times are local (AST): 
 
TIME (AST) MB WIND DIR CONDITIONS 
 
1:45 am 996.9 --  warm; windy; very light rain 
 
2:15 am 994.6 --  very strong winds suddenly; communications failing; 
     moderate rain 
 
3:45 am 982.1 --  big, steady howling sound; trees dancing wildly; 

communications almost totally down; heavy rain 
 
4:10 am 975.2 --  extremely strong winds, constant howling; loud crashes 

above (sounds like some of roof tore away); heavy rain 
 
4:20 am 972.7 --  smashing sounds; hammering on roof; roaring; 
     sounds of destruction; trees crazy; ears hurting; 

heavy rain 
 
4:30 am 968.3 --  building groaning; airplane sounds; pressure falling like 
     a rock; heavy rain 
 
4:45 am 962.9 --  tremendous, violent gust sent me running for cover; 
     I emerged to destruction up & down street: trees down,  
     big piles of roof tiles & debris, etc.  
   
5:07 am 950.6 --  airplane & howling sounds; wind coming in pulses, 

ramping up, increasing; heavy rain 
 
5:10 am 949.1 --  neighbors seek refuge in my room because their 

NE-facing windows have blown out 
 
5:18 am  947.1 --  roaring sound coming from direction of beach (E & SE); 
     wind seems to be shifting 
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TIME (AST) MB WIND DIR CONDITIONS 
 
5:28 am 939.7 --  howling getting louder; pressure falling extremely fast 
 
5:35 am 937.0 --  big part of roof blows offðmuch of it falling past windows
     & onto patio with tremendous crash 
 
5:43 am 932.5 --  very destructive winds; sounds of destruction 
 
5:47/5:48 am 929.4 --  strongest winds of the night  

(Note: Pressure actually dipped below 929 mb, but this 
occurred between 1-min samples & was not recorded.) 

 
5:52 am 933.2 E to ESE dawn; hurricane winds ripping full throttle, raking 

landscape; heavy rain 
 
6:00 am 933.4 E to ESE powerful winds; heavy rain 
 
6:18 am 939.6 ESE  burst of especially violent winds; rain much heavier; 

wind seems to be shifting 
 
6:22 am 938.8 ESE  winds suddenly slackening, rain much lighter 
 
6:33 am  947.3 ESE  much calmer (still windy, but a galeðnot a hurricane); 

light rain; much-improved visibility  
 
6:41 am 949.9 SE  heavy rain returning, wind picking up 
 
6:43 am 951.4 SE  wind rapidly increasing 
 
6:56 am  956.7 SE to SSE powerful & destructive winds; extremely heavy rain; 
     wind shifting 
 
7:00 am  958.6 SE to SSE violent gusts; heavy rain; constant whistling sound 
 
7:10 am 965.6 SE to SSE powerful winds; extremely heavy rain; periods of  

near-100% whiteout; windows & doors rattling violently; 
whistling sound 

 
7:20 am 970.1 SE to SSE powerful winds; extremely heavy rain; whiteouts; 
     looking out windows like being in airplane flying 

through clouds; whistling sound 
 

7:25 am 973.6 SE to SSE violent winds, extremely heavy rain; near-100% whiteout 
 
7:30 am 974.5 SSE  violent winds; extremely heavy rain; moments of 100% 

whiteoutðcanôt see anything beyond balcony railing 
 
7:38 am 977.2 SE to SSE whiteout clearing, visibility improving; still powerful winds 
 
7:40 am 977.3 SE to SSE more big gusts; heavy rain 
 
7:50 am 981.1 SSE  wind still very strong, but lessening; rain not as heavy 
 
9:00 am 990.2 SSE  storm dying down: still windy & rainy, but just gales now 

___ 
 
Most of the moments described in this chronology are captured in the authorôs timestamped video of the 
event: https://youtu.be/Ae96xf293Dc. 

https://youtu.be/Ae96xf293Dc
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Structural Observations 
 
Hurricane MARIA was apparently undergoing an eyewall replacement cycle (ERC) as it made landfall in 
Puerto Rico. Radar showed two distinct, concentric eyewalls: 
 

¶ The outer eyewall by this point had consolidated and become quite vigorous. 

¶ However, the tiny inner eyewall was not decaying quickly, and it remained potent. 

¶ A distinct moat separated these inner and outer eyewalls, creating a lull between double wind 
maxima. 

 
The 5:50 am AST radar shotðwhich was the very last one before radar failureðreveals these structural 
features. Figures 4 and 5 are different zooms of this final shot; Figure 6 is an even tighter zoom of the 
same shot, with the structural features labeled. 
 
This concentric eyewall structure (and double wind maxima) explains what was an initially puzzling 
sequence of events on the ground, at the authorôs location in Palmas Del Mar (described in detail in the 
Chronology section, above). 
 
To review in the context of this structural discussion: 
 

1. Inner Eyewall (N). Powerful and destructive winds coincided with the minimum pressure at 
5:47 am. There was no calming, even though radar shows the N edge of the oblong, elliptical 
eye seemed to scrape the authorôs location. 
 

¶ Figure 7 shows highly zoomed-in views of the final two radar shotsðcaptured at 5:45 
and 5:50 am, just at the time of the lowest pressure in Palmas Del Mar. The authorôs 
location is marked with a white star. 
 

2. Inner Eyewall (NE). Powerful winds continued, with an especially violent burst from 6:18 to 
6:21 am. Although there are no radar images from this time, itôs likely this violent burst was 
caused by the NE quadrant of the inner eyewall passing over the authorôs location. This was 
the inner wind maximum. 

 
3. Moat. A distinct lull occurred from 6:22 to 6:40 am. Rain became light and visibility 

improvedðand while winds never totally calmed, they reduced from a full-on hurricane to a 
gale. On casual observation, this seemed like an eye featureðhowever, even without having 
had any communication with the outside world (no radar, no NHC position updates, etc.) for a 
couple of hours by this point, the author realized in real-time this probably wasnôt an eye, since 
the air pressure was already back up to 939 mb (~10 mb above the minimum) and rising 
rapidly. This lull was likely the moat depicted in the 5:50 am radar shot (labeled in Figure 6). 

 

¶ Note: Whatôs described here as the ñmoatò was likely the precursor to the new, larger, 
post-ERC eye that emerged as the inner eyewall decayed and the cyclone exited 
Puerto Rico. 

 
4. Outer Eyewall. At 6:41 am, turbulent conditions returned and built to a roaring climax, with 

violent winds, extremely heavy rain, and whiteout conditions hammering the authorôs location 
from ~6:56 to almost 8 am. This was likely the large and powerful outer eyewall (labeled in 
Figure 6). This was the outer wind maximum. 

 
Refer to the Chronology section (above) for more detail Re: the minute-by-minute conditions. 
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Figure 4: Radar ImageðFinal Before Landfall 
 
This final radar image was captured at 5:50 am AST, just before landfall. (Image: RadarScope) 
 

 
 
 

Figure 5: Radar ImageðFinal Before Landfall (CLOSE) 
 
A zoomed-in look at the 5:50 am radar image reveals distinct concentric eyewalls, and the  
moat separating them. (Image: RadarScope) 
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Figure 6: Radar ImageðFinal Before Landfall (CLOSEðLABELED) 
 
The same 5:50 am radar shotðthis time with the eye, inner eyewall, moat, and outer eyewall 
labeled. (Image: RadarScope) 
 

 
 
 

Figure 7: Radar ImagesðFinal Two Before Landfall (CLOSE) 
 
The final two radar images before landfall show the eye had an oblong, elliptical shape as it 
approached the coast. The authorôs locationðmarked with a white starðis seen near the N  
edge of the eye (5:45 am) and in the inner eyewall (5:50 am). (Images: RadarScope) 
 

 
 


