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

Russia

November 8, 2011

Non-tropical cyclone with a low of 945 millibars (comparable to Class Ill hurricane)
High winds (gusts of up to 85 mph)

Surge of ~3 meters (10 feet) to parts of Norton Sound




On site less than 24 hours after storm surge
e 2daysin Unalakleet
e 2 days in Shaktoolik
e 1dayin Nome

e 1dayin Golovin

e Used professional-grade GPS to document

e 20 post-storm coastal profiles
e >50 storm-induced water levels

~ ¢ Useda rénge of techniques to determine
various ocean surface heights such as storm

v surge and wave run-up elevations s
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.« ¢ Collected photographs, video and ezawnness
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NOAAR/NOS/CO-0PS
Preliminary Water Level (NL1) ve. Predicted Plot
9468756 Nome, Norton Sound, AK
from 2011/11/08 - 2011/11/10
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NWS Storm Announcement

e
(Feet relative to HLLWD

Gusting Winds at Wales Airport
Nov. 8 - Nov. 10

m<=10
>10-25 20
>25 - 50

= 'ri-; 0%  20%  30%

)l
11/09
12:00

Date/Time (Local)

Precicted WL Observed UL (Obz-Pred)

NUARMY FASW U/LBLD
FNSAFG
AKZ207>214-080415-

PUBLIC INFORMATION STATEMENT
NATIONAL WEATHER SERVICE FAIRBANKS AK
715 AM AKST MON NOV 7 2011

.. .PUBLIC INFORMATION STATEMENT...

THE STRONGEST STORM TO COME TO THE BERING SEA IN SEVERAL YEARS IS
FORECAST TO CROSS THE WEST END OF THE ALEUTIAN ISLANDS LATE
TONIGHT...AND TO REACH BERING STRAIT WEDNESDAY MORNTNG.

THIS STORM IS REMARKABLY SIMILAR TO THE GREAT BERING SEA STORM AND
COASTAL FLOOD OF NOVEMBER 11 AND 12 IN 1574, THE MAIN IMPACT OF
THIS YEARS STORM WILL BE COASTAT, FLOODNTNG




Methods

Equipment:

2 Topcon HiPer Il receivers

Project Control:

Benchmark locations selected based on
Proximity to town / ease of access

1.
2.

Line of sight for RTK

Static occupations with OPUS solution

Measured Inundation Limit
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Exposed Coast

(includes wave setup height)
Measured Runup Limit

! W Total Water Level

(surge + tide + wave setup)

Sheltered Coast
(or floodplain)

Measured Inundation Limit

(negligible wave setup height)

Storm Tide Level

(surge + tide)

Local MSL
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UNALAKLEET -

. Blusberry
In two days: ek

ff oz
(o) DOT & PF

engineerad
beach project

* Reoccupied 9 coastal profiles
* Measured 20 inundation extents

* Collected photos & video from
residents

Limited flooding up to raised road Barge Landing Site 2%
along front of community, not :
perceived by all residents to be worse | 4  Revetment
than previous 2000-era storms. : )

Blow-out occurred of gabion
revetment at inlet mouth.

Norton Sound



Blow-out of UNK Revetment




Unalakleet raised road

Steve lvanoff



Flooding in UNK




Overtopping of airport road in UNK
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July 2011 November 2011

Repeat Measures ; Initial Profile Origin - NAD83 UTM Zone 4N
« July 2011 (Initial) Profile 5 | Unalakleet, AK (410288, 7090281)

Profile Bearing - 71.2°

Bl ner 2011)
+« November 2011 112011)
Ave. Vertical Precision - 2.9 cm . i
Ave. Horizontal Precision - 2.4 cm '
Ave. Profile Line Offset - 1.3 m

@ 2.3 meters
of bluff retreat

Ice Ridge
- N

.‘
20

Distance (m from initial profile origin)
VE= 2x

Elevation (meters relative to MLLW)

All repeat coastal profiles are included in the appendix to final report
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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 Present Gommunity Site
community than on the sea-side due
to an ice jam that caused water to

back up in the river. Tank Farm
Mative Corporation Building <

Some overtopping of old storm
deposits on sea-side and one area of fEnomanik River ~
overwash near old community.

Significant notching of coastal bluffs at
old community site. Norton Soungd

Perceived by most residents to be
worst event at new site (moved there 2
pOSt 174 Storm). : ﬁiﬁlumet&rs

Flood Indicator Measurements

't Former Community Site

— Coastal Profiles (July 2011)

— Revisited Coastal Profiles (November 2011)
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Wave attack in front of
Shaktoolik

Video by Shawn Hulse — November 2011
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Elmer Bekoalok

Flooding on Tagoomanik
River

Elmer Bekoalok

Water level on Tagoomanick side during peak surge, as seen in a community photo relative to

the fish drying rack — elevation measured at height of GPS antenna. (copy of original phota nat yet obtained)
Elmer Bekoalok ying B copy of original photo '




Ice pile-up at old fish processing plant, on Tagoomanick side of the community




Overwash into Tagoomanick River bend 5. of old community site
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N O M E MNome Tide Gauge J‘$ %
TS
- SO LO M 0 N Mouth of the Snake River— “
I N one d ay: Nome River

e Established 3 coastal profiles
e Measured ~12 inundation extents " Kt Bl R

Norton Sound
Lots of damage to engineered

revetments with large armor rock carried
from the ocean side of the road in places
into the inland lagoon.

Cape Nome

Impressive coastal bluff overtopping ~10
miles east of Nome.
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] Mome City Limit Bananza River




Overtopping, overwash and
erosion along road to Solomon

Armor rock ~2’ in diameter







In one day: Extensive flooding throughout the lower
community and a large ivu (ice push) that
carried some cabins ~1 km and piled others
* Documented ivu damages up/reduced them to rubble at a fish camp

GOLOVIN ° Collected numerous photos and video recordings further up in the bay.
Loss of telephone service, high winds.

* Measured 32 inundation extents
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Golovnin Lagoon
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o Kilometers

0 1 2 Golovnhin Bay
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John Peterson




Rachel Olson

Flooding in Golovin

John Peterson



Mapping the Storm Surge inundation extent in Golovin
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ALASKA DIVISION OF GEOLOGICAL &
GEOPHYSICAL SURVEYS

Coastal Flooding in Golovin, Alaska, following
the November 2011 Bering Sea Storm

N. Kinsman' and M. DeRapsE

Hasia Dhision of & Geophysioal Surveys | 3354 College Rood | Faidkanks, AK #9709
*micale kinsmani@alzaka.gov | 9074515026 | © meagan.derapa@alaska.gov | 9074512768

Five ovarview imagsa of Golovin during the flood
appear in chronological order to the right
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Indicators m comaination with eievations an the 2004
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Toby Anungazuk

Ivu at Golovin Fish
Camp

= Toby Anungazuk




Ivu at Golovin Fish

Camp

Ivu Area
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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

Surge Height (meters)

Community-specific Surge Prediction Ranges, November 2011 Bering Sea Storm

Legend
Unalakleet

Golovin

Measured Surge in Nome

M 11/9/11 1A
Date/Time (AKST)

‘Water Level Type Vertical Datum  Unalakleet Shaktoolik Nome

Storm Tide Level
(surge + tide)

TWL, Total Water Level
(surge + tide + setup)

Water Level Component
Mean Tidal Range

Storm Surge Height

(Storm tide level — predicted tide)

Wave Setup Height N
. . N . +1.6m

(Storm tide level — TWL)

Maximum Runup in Community
ht above storm tide level)

(height above storm tide level)



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




Report of Investigations 2012-2
Version 1.1

COASTAL HAZARD FIELD INVESTIGATIONS
IN RESPONSE TO THE NOVEMBER 2011
BERING SEA STORM, NORTON SOUND, ALASKA

by
Nicole EM. Kinsman and Meagan R. DeRaps

Published by

STATE OF ALASEA
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

2012

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