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Roi-Namur Credit: U.S. Army by Jessica Dambruch
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“Here is the brief summary of the flood that happened on Lukunoch Island on Monday, 
January 22, 2024. According to [the] Synoptic Observer [name removed], it started at 09:00 

am till 3:00 pm. On that day. He also stated that high surf came from Northeast and East and 
flooded most of the island that included some of the taro patches.” (Courtesy WSO Chuuk)

January 20-22, 2024: FSM & RMI

Roi-Namur Credit: U.S. Army by Jessica Dambruch
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January 20-22, 2024: FSM & RMI

Ø Massive surf (>15 ft) & large long-period (>15 
sec) northerly swell across Micronesia

Ø Surf-related inundation; at most islands, 
seemingly timed around high tide cycles.

Ø Roi-Namur: Major inundation that occurred 
only briefly (20-30min from reports); occurred 
around low tide. 

Ø King Tides & Spring Tides were NOT a factor

Ø Large surf & inundation also into the southern 
hemisphere – American Samoa, Kiribati, 
Solomon Islands, and the Cook Islands

Quick Summary of Regional 
Impacts

NWS Reports of Inundation Impacts

Guam

Saipan

Kosrae

American 
Samoa
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Leading Up to the Event: Very Long-Range Model Wind Data
12Z Jan 3rd GFS Surface Winds (kt) 
Valid: 324 hrs, 00Z Jan 17th 

Ø Typical pattern across the North 
Pac as low pressure circulations & 
fronts pushed eastward from Asia; 
followed by building high pressure 
areas.

Ø Around 13d in advance, GFS 
model began showing a powerful 
circulation, frontal system, shear 
line, and strong high pressure to 
affect the region.

Ø Forecasts and discussions 
highlighted shorter-term and mid-
range marine (wind, sea, surf) 
threats.

Ø Forecasters kept an eye on this 
system, providing increasing 
details beginning the week prior 
as model consensus grew.

Guam

Palau Pohnpei
RMI

~25-30 KT
W

ind Speed (kt)

~45-50 KT

Courtesy, Tropical Tidbits
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Leading Up to the Event: Very Long-Range Wave Model Data
12Z Jan 3rd GFS Sig Wave Ht (ft) & 
     Dir of Comb. Wind-Wave & Swell 
Valid: 324 hrs, 00Z Jan 17th 

12Z Jan 3rd GFS Sig Wave Period (s) 
Valid: 330 hrs, 06Z Jan 17th 

Guam

Palau Pohnpei RMI
Guam

Palau Pohnpei RMI

15-16 ft
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Courtesy, Tropical Tidbits
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Leading Up to the Event: PacIOOS Run-Up Guidance
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Leading Up to the Event: PacIOOS Run-Up Guidance

Ø A significant separation of run-up potential for north-facing 
shores.

Ø Level (a) run-up descriptions: some flooding, damage to 
roads & seawalls; seawater cresting roadway.
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What Happened

C

RMI
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C

RMI

What Happened: Satellite Scatterometer Wind Data, 17-18 Jan 
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C

RMI

What Happened: Satellite Scatterometer Wind Data, 18 Jan 
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What Happened: OPC Pacific Analysis, 18Z 17 Jan 

Wake Isl
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What Happened: OPC Pacific Analysis, 18Z 17 Jan 

Wake Isl

Ø “Hurricane force” cyclone 
dropping southeast. 

Ø Wide swath of very 
strong winds west of the 
cyclone, pointing 
south-southeast.

L
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What Happened: WW3 Model with Satellite Altimetry Data 

16 FT

Courtesy, Mark Sponsler at Storm Surf

16 FT
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What Happened: WW3 Model with Satellite Altimetry Data 
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What Happened: Satellite Altimetry, 12-24Z 20 Jan 

Kwajalein

Majuro

Maloelap
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What Happened: Swell Direction & Impacts?

Kwajalein
Majuro Arno

R-N

No Reported 
Impacts

Reported Impacts
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What Happened: Swell Direction & Impacts?
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What Happened: Other Possible Factors/Contributions
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What Happened: Other Possible Factors/Contributions

Example of swell vectors, not 
necessarily representative of 
the actual swell direction for 

the January, 2024, event.

?
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A Unique Event? December, 2008, Dolphin (27W)

JMA: 60 KT

10min Winds

JMA: 60 KT

10min Winds

weakening

Mike Middlebrooke, NWS Guam, ret.
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A Unique Event? Early December, 2021 – King Tide + Large Swell
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Recap of Jan, 2024, and Other Recent Events

3 large & widespread inundation events in 3 years
Ø Dec, 2021 – King Tide + Distant Weather  
Ø July, 2022 – King Tide + Distant Weather
Ø Jan, 2024 – Distant Weather 

• Dramatic impacts at Roi-Namur, akin to Dec, 2008
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Large storm systems ANYWHERE in the ocean basic 
must be watched: 

Ø wind field 
Ø direction of system motion
Ø Constructive interference / dynamic fetch potential?
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Recap of Jan, 2024, and Other Recent Events

3 large & widespread inundation events in 3 years
Ø Dec, 2021 – King Tide + Distant Weather  
Ø July, 2022 – King Tide + Distant Weather
Ø Jan, 2024 – Distant Weather 

• Dramatic impacts at Roi-Namur, akin to Dec, 2008

Large storm systems ANYWHERE in the ocean basic 
must be watched: 

Ø wind field 
Ø direction of system motion
Ø Constructive interference / dynamic fetch potential?

Even outside of King Tides and high tide cycles: 
Ø ~warning level swell (15ft, NWS Guam) will bring saltwater onto normally dry ground 

in vulnerable low-lying areas susceptible to those swell directions
Ø Increasing threat of significant impacts with longer wavelength (period ~15+ sec) 
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Predicting & Understanding Future Similar Events: Tying the Data Together

Ø NOAA’s High Tide Flooding 
Outlook

Ø University of Hawaii Sea Level 
Center’s monthly sea level 
anomalies

Ø PacIOOS shoreline impacts and 
run-up guidance
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Predicting & Understanding Future Similar Events: Real-Time Analyses

From WFO Guam training…
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Observing & Understanding Future Similar Events: PacIOOS Waverider Buoys

Palau
Yap

Guam (-2)
Saipan (-1)

Kwaj

Majuro

Chuuk Pohnpei 
(-1)RECENTLY 

DEPLOYED!
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Observing & Understanding Future Similar Events: Drifting Buoys - SOFAR

Marianas

RMIFSM
ROP

Hawaii
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Observing & Understanding Future Similar Events: Real-time Reports

Ø Reports are critical for 
awareness and improved 
understanding of impacts

Ø Reports of NO IMPACTS 
are just as valuable when 
impacts are anticipated 
but do not occur.
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Observing Future Similar Events: PacIOOS Waverider Buoys
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Shortfalls, Gaps in Understanding, etc.
Ø Model resolution 

§ Atolls/islands and swell dissipation / 
interaction
§ High resolution analyses & studies 

needed

Model Wave Heights encountering atolls/islands of FSM & RMI.
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Shortfalls, Gaps in Understanding, etc.
Ø Model resolution 

§ Atolls/islands and swell dissipation / 
interaction
§ High resolution analyses & studies 

needed

Ø Observational data gaps
§ Water level / tide gauges
§ Wave buoys

Ø Lack of bathymetry data
§ Improved understanding of wave / surf 

/ inundation behavior and potential

Ø Tools to predict the magnitude of such 
coastal impacts as what happened at Roi-
Namur

Model Wave Heights encountering atolls/islands of FSM & RMI.
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Predicting Future Similar Events: A Forecaster’s Framework
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