
January 3, 2014 Coastal Flood Event 
“Minor” to Locally “Moderate” Flooding 

(Questions/Feedback: john.w.cannon@noaa.gov) 

• Jan 3rd coastal event had much higher water and less wave action in most 
communities when compared to the December 15th storm 
– Nevertheless some splash-over was reported by the EMAs in all York 

County communities. 
– The exception was the NH Seacoast which reported more intense wave 

action with large, battering waves 
• All Warnings verified with ample lead time due to the high water 

– In low end cases, “Coastal Flood Advisories” can be issued.  However, this 
event was expected to be more significant over southernmost areas. 

 
 Storm begins to push 

offshore on the 
morning of January 3rd 



• Hampton Fire Chief reported (via text, email and telcons) up to a foot of water on 
the roads at high tide in real-time during the storm.  The Chief took pictures and 
detailed records to better calibrate the new tide gage within the Hampton estuary. 

• The onset of flooding matched up well with the newly developed flood stage of 11 
feet (The tide topped out at 12.2 feet in Hampton with around a foot of water 
covering some of the roadways).    

Examples of Inundation on January 3rd 
Hobson Avenue 



 

A side street in Hampton near high tide.  Photo taken by Chief Silver. 



 

This is our “new” coastal inundation “hot spot” on Granite Point Road as 
reported by Biddeford EMA Roby Fecteau in Real-time during the storm 



• Roby provided this map showing up to 10” of water covering the road which was flooded for 1700’.   
• For every inch of water the tide rises above its 12 foot flood stage in Portland…roughly almost an inch 

of water will inundate Granite Point Road in Biddeford. 
• In Portland, people drove through a foot of rising waters in some cases. 

 



Splash-over 
• This is the “infamous” Hampton 

Seawall designed to protest the 
community from large, battering 
waves.  Waves splashed over the 
wall in this case leading to 
flooding of the main 
thoroughfare in town, Route 1A 
(Asheworth Avenue). 

• Fire Chief Silver reported flooding 
waters surrounding local 
businesses up to a foot deep on 
Route 1A solely from the wave 
action (not from typical 
inundation). 

• The location in this photo is one 
of the “Stockdon” splash-over 
and inundation prototype sites 
that were surveying last year 
(more information on “Stockdon” 
wave run-up will be provided in 
the future).  



Waves and Wind Direction 
 (Courtesy NERACOOS) 

• Winds backed a little to the north 
     prior to high tide 
• Buoy data along the York County coastline will 

not be as useful when determining impact 
along the coast in this case as some of the wave 
energy is deflected further south toward WFO 
BOXs area 
– Again, the exception in this type of flow 

(due to the orientation of the shoreline) 
was the NH Seacoast  

– EMs stated “This would have been a  
      particularly bad event if the winds had 
      been onshore”. A subtle shift in wind direction 

occurred near high tide 



Hampton Tide Gage 

• Fire Chief Silver (Hampton) reported the tide was “coming in…then going out”.  Then switched 
direction and began coming in for a second time causing “moderate” flooding in the region. 

• This strange phenomenon was witnessed and confirmed through follow up correspondence with 
many other EMs along the coast.  

Water level 
“Peaks” twice 



A similar leveling off of the tide…then a 
second “surge” occurred in Portland 

2 “Peaks” 



Ice Accretion Due to Splash-over (Saco) 

• This is what happens when it is zero degrees and splash-over is 
occurring.  Shown above are boulders covered in ice. 



Structures were covered in ice throughout York County.  In the background,  
an arctic looking gray slush covered the first hundred yards of the ocean 



A home in Saco showing the artificial berm (Geotube) in front, 
designed to “protect” the property.  Access to this (and other 

closed roads) courtesy Saco EMA. 



• One of the outcomes from this storm came from correspondence with the 
Knox County EMA Director (Ray Sisk).  Ray sent a spread sheet with about 200 
Harbormasters in Maine for future coastal inundation/splash-over reports.  I’ll 
create an email distribution list in gmail for future verification purposes.  



Verification By the numbers 
• 3 Warnings Issued (Cumberland, York and Rockingham) 
• POD = 1.00 
• FAR = 0.00 
• CSI = 1.00 
• ALT = 1339 minutes (~22hours) 

 
* Portland Harbor Storm surge = 1.20’ + a very high astronomical tide 
11.71’ at 1206 pm yielded a Storm Tide = 12.91’, Seas only 8’ every 9 sec at 
high tide at buoy “B” off York County, however seas ran 18 feet every 11 sec 
at 44098.  Time above flood stage (in PWM) 108 mins, warnings issued 140 
pm Jan 2nd for Cumberland County and points south] 

* Coastal Flood Watches were issued two days in advance. 



Hindcast for Hampton 
• Seas were about 18 feet at the time of high tide at 

NERACOOS Buoy “B” (Best buoy to use in a NE flow for 
coastal York County) 

• Water level in Hampton reached ~ 12.2 feet (NAVD88) 
• Matrix below would imply a “moderate” impact event in 

Hampton in terms of “Splash-over” and/or “Inundation” 
• Moderate impact was highlighted in our warnings 

 

“Output” 
Assuming a  
12.2’ 
(Hampton) 
tide and 18’ 
waves 
“upstream” at 
Buoy “B” 

How do we define minor versus. 
moderate flooding (or impact)?? 

(B. Thompson ERTA 2011-02) 



Stockdon Equation Output for Hard Hit 
NH Seacoast (Jennes Beach) 

• We are still testing empirical equations which forecast 
whether you will have erosion, overwash or inundation within 
a storm at many “hot spot” locations 

• The technique forecasted erosion, Overwash and flooding for 
Jennes Beach which is near Hampton 

Output Stockdon Survey Locations 



Stockdon Wave Run-up 

Stockdon Equations… 
• Accurately predicted Erosion and Overwash at 

Several Locations!!!! 
• Had issues with over-forecasting inundation at 

Wells and Middle Beach 
• Did not forecast “overwash” in Hampton 



Overforecast 

Overforecast 



“Verifying” Stockdon Erosion Forecasts in York County 
with Actual Dune Measurements (Beach Profiles) 

* Some beach erosion and splash-over was reported by the EMs (and the Stockdon Wave 
Runup Equations) throughout Coastal York County.  Minor erosion was confirmed using the 
longer temporal monthly beach profiles from Gooches Beach. 



Thanks again to all the reports from the EMs, 
Beach Profilers, Police and Fire/Rescue in ME 

and NH!! 

NWS Gray 
•  Operations:  207-688-3216 
•  Send Reports to: 
gyx.skywarn@noaa.gov 
•  WEB site: 
http://www.erh.noaa.gov/gyx/ 
•   Facebook: 
http://www.facebook.com/US.NationalWeather
Service.Gray.gov  
•   Twitter: @nwsgray 

January 4th, 2014          December 3rd, 2009
  

Hobson Ave on a Sunny Day 
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