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Quick Storm Facts 
NASA MODIS image of Nov. 8 storm at 2:45 pm AKST  

• November 8, 2011 
• Non-tropical cyclone with a low of 945 millibars (comparable to Class III hurricane)  
• High winds (gusts of up to 85 mph)  
• Surge of ~3 meters (10 feet) to parts of Norton Sound 



DGGS Response 
November 10-15 
•  On site less than 24 hours after storm surge 

• 2 days in Unalakleet 
• 2 days in Shaktoolik 
• 1 day in Nome 
• 1 day in Golovin  

 

•  Used professional-grade GPS to document 
• 20 post-storm coastal profiles  
• >50 storm-induced water levels 

 

• Used a range of techniques to determine 
various ocean surface heights such as storm 
surge and wave run-up elevations 
 

•  Collected photographs, video and eyewitness 
accounts from community residents 
 
 





Methods Equipment: 
2 Topcon HiPer II receivers 
 
Project Control: 
Benchmark locations selected based on  

1. Proximity to town / ease of access 
2. Line of sight for RTK 

 
   Static occupations with OPUS solution 



UNALAKLEET 
In two days: 
• Reoccupied 9 coastal profiles 
• Measured 20 inundation extents 
• Collected photos & video from 
 residents 
 
Limited flooding up to raised road 
along front of community, not 
perceived by all residents to be worse 
than previous 2000-era storms.  
 
Blow-out occurred of gabion 
revetment at inlet mouth. 



Blow-out of UNK Revetment 
 

Maggie Halleran 



Steve Ivanoff 

Unalakleet raised road 



Flooding in UNK 

during 

after 



Overtopping of airport road in UNK 

Near Airport 



November 2011 July 2011 

2.3 meters  
of bluff retreat  

All repeat coastal profiles are included in the appendix to final report 



SHAKTOOLIK 
In two days: 
• Reoccupied 5 coastal profiles 
• Measured 13 inundation extents 
• Collected photos & video from 
 residents 
 

Limited flooding, with more concern 
on the Tagoomanick River side of the 
community than on the sea-side due 
to an ice jam that caused water to 
back up in the river.   
 
Some overtopping of old storm 
deposits on sea-side and one area of 
overwash near old community. 
Significant notching of coastal bluffs at 
old community site.  
 
Perceived by most residents to be 
worst event at new site (moved there 
post ’74 storm). 
 



Wave attack in front of 
Shaktoolik 

Video taken from this building 
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Flooding on Tagoomanik 
River  

Elmer Bekoalok 

Elmer Bekoalok 

Elmer Bekoalok 







 

Notching at base of coastal bluff, old community site 



In one day: 
• Established 3 coastal profiles 
• Measured ~12 inundation extents 
 

Lots of damage to engineered 
revetments with large armor rock carried 
from the ocean side of the road in places 
into the inland lagoon.    
 
Impressive coastal bluff overtopping ~10 
miles east of Nome. 

~2’ armor units 

NOME 
- SOLOMON 



Overtopping, overwash and 
erosion along road to Solomon 

Armor rock ~2’ in diameter 





In one day: 
• Measured 32 inundation extents 
• Documented ivu damages 
• Collected numerous photos and video recordings 
 

Extensive flooding 
~2’ armor units 

GOLOVIN 

Extensive flooding throughout the lower 
community and a large ivu (ice push) that 
carried some cabins ~1 km and piled others 
up/reduced them to rubble at a fish camp 
further up in the bay.   
Loss of telephone service, high winds. 



John Peterson 



Flooding in Golovin 

John Peterson 

Rachel Olson 



Mapping the Storm Surge inundation extent in Golovin 





Ivu at Golovin Fish 
Camp 

Toby Anungazuk 

Toby Anungazuk 



Ivu at Golovin Fish 
Camp 



Revisited Ivu site in 
July 2012 



CONCLUSIONS 
 
NWS did a good job forecasting 
surge heights for this event 
 
Community preparedness 
reduced damages and deaths 
 
Storm surge = ~ 3 meters 
Total water level = ~ 4 meters 
 
Wave runup heights vary along 
coastlines and were observed to 
be up to 4.4 m higher than 
forecasted surges 
 
Nearshore ice and offshore winds 
played a big role in reducing wave 
energy during this storm 
 



What we learned from the rapid-response: 
• Residents are more able to provide logistical support in winter 
• People are more forthcoming with photos/video right after event 
• Extremely useful to see coastline conditions in storm season 
 

DGGS is committed to conducting 
similar operations in the event of 
future large storm surge events  

 



http://www.dggs.dnr.state.ak.us/ 



Thank You 
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