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THE PROBLEM
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Storm surge flooding affects every coastal community in Alaska | DNR | DGGS | Photos
western Alaska.

flood Search
The history of flooding in a community is difficult to follow !
= How many storms have hit? ."
= How high have floods reached? ' %0
Knowing the flood history helps inform: %}
= Forecasters
= Mitigation planners
| 500 km |
| 500 mi | g

68.8477 - -155.4492



WHERE CAN | FIND FLOOD INFORMATION?

" Flood resources are scattered
"  There is no consistent, full list of floods for each community

" So, we started putting together a list!

Source Description
City of Golovin (2015) Local HMP Update
City of Golovin (2008) Local HMP

USACE (2017) Local Flood Report (online)
USACE (2007) Local Erosion Report

USACE (2000) Local Flood Report (print)
Wise et al. (1981) State Storm Damage Report

Chapman et al. (2009) Regional Storm Surge Model
Many other sources  Science, news, local reporting



EXAMPLE: STORM HISTORY OF GOLOVIN

Flood is mentioned

Hazard Mitigation Plan

No single source is complete, and everything becomes

had the most information | | dated, but together they make a long history of storms!

Flood is not mentioned
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Source Description « £ &= 83933293 3 9 9 9
City of Golovin (2015) Local HMP Update 9 50% 39%
City of Golovin (2008) Local HMP 10 | 71% | 43% [ ]
USACE (2017) Local Flood Report (online) 3 15% 13%
USACE (2007) Local Erosion Report 4 31% 17%
USACE (2000) Local Flood Report (print) 2 25% 9%
Wise et al. (1981) State Storm Damage Report 4 57% 17%
Chapman et al. (2009) Regional Storm Surge Model 3 38% 13%
Many other sources  Science, news, local reporting 23 ? ?

Top 10 Storm surge model
caught three big storms

2009-NOV-11
2011-NOV-08
2012-OCT-05

But missed
five others

2013-NOV-09

Storm surge flood events (23 total)

2016-OCT-29

2016-DEC-30

2017-OCT-13

2019-FEB-11

2019-AUG-03




ESTIMATING STORM HEIGHTS (EXAMPLE: NOVEMBER 201 3)

300 mb windspeed m/s and 500 mb Hght 00Z10NOV2013

= A series of four storms drove water into
Norton Sound

= Standing water rose as high as Antone Street,
but no significant overtopping occurred

Antone Street Golovi
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Figure by Emily Niebuhr, NOAA

Photo sent from Steve Ivanoff



ESTIMATING STORM HEIGHTS (EXAMPLE: NOVEMBER 201 3)

Highest vater
Sl water
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= A series of four storms drove water into
Norton Sound

= Standing water rose as high as Antone Street,
but no significant overtopping occurred

Estimate storm height

Antone Street .

Antone Street on Sept. 5, 2013 (m NAVD88)
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Use context clues

Take storm observation

to find location Measure elevation




THOROUGH DOCUMENTATION

Report of Investigations with storm history, height,
and estimation method

Every storm!

2003-NOV-09 [Table 13. Flood parameters wied to edimate the Navernber 9, 2013 starm. Lincertainty was
1052 L2t MEHW caleulated using the RSS enor.
Raferanca Source data used
Overbsck arel chrers [2015) Wit sccount ane photo from cormmmeity Feature Viaber on Anore Soet
Bk Dot o Frironerental  Showes bifors aned after phitirs of svcrion causesd by stcam T v s v
Congryation (2015 Wiater bty S wratn
Cormmurnity Photos. Ao ackagordohatodb/thove12 Bseoch-Colnan¥an Estimann of height (i MHHW) a
R Eeticn meds error ) a7
Sourece data ued uncertaioty 1
This storm was actually a series of four storms and resulted in  federal disaster declamton Winae el ety (M) 105813
Overbeck and others (2015} sumnsarized the local impacts: "The localized response was to build
temporary berm af hdated I ... The berm perfiormed adequatsly o diménish fooding
of the Golevin spit” Antone Street was rassed 1n 2006 to serve as 4 permanent berm to prevert 016-0CT-29
flooding, and the temporary berm built for this storm appeared to match or exceed the height of 63£0.7 R MHHW.
Antane Strees, Some overwash oerurred on Antone Street. but the written account indicated that no Refurerce Sourw clata et

nennt of flood waters overtopped the herm,
kar DEM wars colbected two meonths before this event, serving as the best dotuset for

estimating the height of Anzone Street jizst prior to the event. Erom the water tank to the telecom site Overbeck (2017] estimated witer hevels for this storm. Stll water Jevel was 6.3 £ 0.7 it MHHW.
where the temposary berm began, Antone Street ranged from 10510 12.4 [t MHHW [fig. 6} Given thot Wonvee runup was 7.1 2 08 L MEHW.
gnifican overt L the lowest heigh il e
stillwater hisight (the observed overvssh being a result of rumg). Bnoertainty of the interpretation of 2016-DEC30
wattes height i the phiotos was consdered 10 e of the sourve snd DEM 2.0+ 1.2 - MHHW
i, this ston s b v v 12 1t MEHW [table 13), Riwberericn e
Local reporting Whitter) account.
The Alasiea Cimate Research Conter (2019 Conddered minor flooding

Antome Street on Sepd. 5. 2013 (mNAVD§S)

This was “the highest Jstorm] in aver a year® (Toby Amungaud |, wiktes conimun. Oetober 13,
2017) Thus observation sgested Uie December 2016 storm reched Higher than the October 2016
event [still water height of 5.3 2 0.7 f MEHW), which served a5 2 lower bound. The statewide climate
summary for December 2016 stated, “Minar floodirg was reported at Galovin and Shaktoolik..” It
wssmed fiooding did not surpess 7.5+ 017 ft MHHW, where it would begin e mpacts
than were reportedt (see Flood [mpact Categnries section]. These bounds placed the estimate as 7.0 4
1.2 ft MEHW (table 14).

e Table 14. Flood parameters wsed to estimate the December 30 2016 storm. Uncerminty was

Figure 6. Elevation profile of Antone Street from the water tank to the termporany berm showed cakulsted ung the upper-4 houinds method

that the street was abnuptly rased near the water tank and gradually lowers to the northeast. e From Overbiock(2017) Minor Bocding
feter st Mevm mhsight Msamom heagn
o bevel type il wtar Sl water
solheihc [ MHHW] | 65
ty {ft] o7
Mean anduncormainy [ MBEHW) | 7.0+ 1.2




LIST OF STORMS

| 900-SEP-12

1946-OCT-25

1960-OCT-02

2002-OCT-08

2003-SEP

2003-NOV-0I

2008-JAN

I 1913-OCT-05 12 2

2 1974-NOV-10 11 3

3 2013-NOV-09 10.5 1.2
4 1992-OCT-05 10.0 0.9
5 1945-OCT-28 9.1 |.4
6 201 1-NOV-08 9 2

7 2004-OCT-19 89 .1
8 2005-SEP-22 88 0.3
9 2016-DEC-30 7.0 1.2
10 2019-FEB-11 6.5 1.2
11 2016-OCT-29 6.3 0.7
12 |977-SEP-12 6 2

13 2017-OCT-13 5.1 0.7
14 2012-OCT-05 4.2 1.3

2009-NOV-1 |

Great!

But what does it mean?



COMMUNICATING FLOOD RISK

"  Flood Categories are used to communicate general impacts expected by incoming storms

MAJOR: Extensive inundation of structures and roads.
) o e e .. | Significant evacuations of people and/or transfer of property
""""""""""""""""""""""""""""""""" to higher elevations.

\ MODERATE: Some inundation of structures and roads
near stream. Some evacuations of people and/or transfer of
10 .| property to higher elevations.

Height in feet {MHHW)

MINOR: Minimal or no property damage, but possibly some
NOAAINDS 'Center for Operational Oceanographic-Products and Services PUinC threat-

00:00 12:00 00:00 12:00 00:00 12:00

1/2 1/2 1/3 1/3 1/4 1/4 From NWS website:

— Pradictions — Observed Forecast

https://w|.weather.gov/glossary/index.php?word=Flood+Categories




ILLUSTRATING FLOOD CATEGORIES

"  Flood categories are based on the height water would have to reach to impact structures and society

FLOOD |- 22|
STAFF |

school |14

clinic 12—

fuel |40 major
tanks |

oG] moderate

— 6 — minor
-4 _—

feet |
above [ 2 —

MHHW |-




Major

Mod.

Minor

14 -

Table of Table of storms clinic
o o 13 A
infrastructure height
12 - Oct-1913
high school
i Elevation Elevation Vertical Uncertainty 111 Nov 1974
Elevation Feature (ft MHHW) Storm (ft MHHW) (f) o | bN;r»;qzms
;C““icfgstzior o 1;6 1913-0CT-05 12 2 . o e
exter Roadhouse beach side I Now-2011
Highest recorded storm (still water) 12 1974-NOV-10 -1 3 g | g:}g:gggg
*Recommended building height 12.0 2013-NOV-09 10.5 1.2
"High school front door sill 111 1992-0OCT-05 10.0 0.9 7 - Dec-2016
Drinking water 105 1945-0CT-28 9.1 14 oo o0t
IS:E\;leiszk;HldlngS 18? 2011_Nov_08 9 2 6 -_ Sep-1977
. 5 . Oct-2017
Lowest residences 838 2005-SEP-22 8.8 0.3 4 - Oct-2012
Roads in town 7.5 2016-DEC-30 7.0 1.2 -
P _ld'_"'°demte ;g 2019-FEB-11 6.5 1.2
owest building . 2 -
S —— 19 2016-0CT-29 6.3 0.7
Minor 3.9 1977-SEP-12 6 2 L1 et above
eeta
2017-0CT-13 5.1 0.7 0 MHHW
2012-0CT-05 4.2 1.3

To calculate height above
MLLW: add 1.7 ft
NAVD88: add 4.6 ft



REPORT OF INVESTIGATIONS 2020-X
DRAFT Coastal Flood Impact Buzard and others, 2020
Golovin, Alaska SHEET GOLOVIN
14
Table Of clinic
o o 13 4
infrastructure height
12 - Oct-1913
high school
Elevation Feature Elevation - :2:;213
(ft MHHW) 10 berm
*~ i fi Oct-1992
Clinic first floor . 13.6 Oct.1945
Dexter Roadhouse beach side 13 9 Now-2011
; ; Oct-2004
1—hghest recorded stgrm (stllllwater) 12 3 Sep-2005
5 Recommended building height 12.0
g *High school front door sill 11.1 7 Dec-2016
L Feb-2019
Dnnkmgwgtgr 10.5 6 Oct-2016
Several buildings 10.5 Sep-1977
Fuel tanks 10.1 5 Oct-2017
Major 10 y "2 )
Lowest residences 8.8 y . ~ il AN 449 Oct-2012
Roads in town 7.5 el tanks o - __D = NN ]
- : 55 power plant —— P .5 . ;
5 Lowest building 70 ; ' B : Q@ . A R
S Beachproperty &2 . : " ' Amuktoolik - BH Y
= Minor 3.9 14 |
) feet above
o 1L MHHW
To calculate height above
MLLW: add 1.7 ft
NAVD88: add 4.6 ft
Projection: NAD 1983 2011 UTM Zone 3N
Orthoimagery available from elevation.alaska.gov
Contours drawn at 20 ft intervals above MHHW

Houses or infrastructure may have moved since DCRA linework was completed

M aP Of FI O O d ) STATE OF ALASKA || Major Flooding is defined to have extensive inundation of structures and roads.

DEPARTMENT OF NATURAL RESOURCES Significant evacuations of people and/or transfer of property to higher elevations are necessary.
C t o DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

The State of Alaska makes no or implied - for mer ity and || Moderate Flooding is defined to have some inundation of structures and roads near the water.

fitness) with respect to the character, functions, or capabilities of the electronic data or products or their Some evacuations of people and/or transfer of property to higher elevations may be necessary.
appropriateness for any usefs purposes. In no event will the State of Alaska be liable for any incidental,

indirect, special, q ial, or ather damag flered by the user or any other person or entity whether Minor Flooding is defined to have minimal or no property damage, but possibly some public threat.
from the use of the electronic services or products or any failure thereof or otherwise. In no event will the Stafe

of Alaska's liability to the Requestor or anyone else exceed the fee paid for the electronic service or product. This work is a part of the Digital Coast Fellowship project: Bringing Alaska to the Digital Coast. The analysis was paid for by the
website: dggs.alaska.gov National Oceanic and Atmespheric Administration Office for Coastal Management, and the State of Alaska.




SOLVING THE PROBLEM

,i:ﬁ“ﬂ&gkA 'a DGGS Login Help

With this resource, you can: et T ) R [

= Quickly see the history of storms in a table

flood Search
= Read about the storm impacts in a document
. . +
= See how forecasted storms might impact the community |
in a map ‘
=
: : O
This has only been completed for Golovin and Hooper Bay.
We are working on more locations, but it takes a lot of time to

et it right! %}
You can see pictures of storm impacts for many communities at
the DGGS Photo Database:

maps.dggs.alaska.gov/photodb

| 500 km |

Search “flood” and explore! | 500 mi |
68.8477 - -155.4492

\




BONUS SLIDES




HOW DID THE USACE MODEL COMPARE TO OBSERVATIONS?

Top 10 surge events between 1954 and 2004 (Chapman et al. 2009) Storm Elevation Vertical
(ft MLLW)  Uncertainty (ft)

Maximum Surge | 1913-OCT-05 13.7 2

[Rank Starting Date (ft MLLW) 2 1974-NOV-10 12.7 3
11960-OCT-01 13.14 Mentioned in other sources, 3 2013-NOV-09 12.2 12
21974-Nov-10  12.74 . 4 1992-OCT-05 11.7 09
31970-NOV-26  10.32 no further details 5 1945-OCT-28 10.8 | 4

41978-NOV-26 10.05 6 201 1-NOV-08 10.7 2
52004-OCT-15  10.02 Estimated: 10.6 = |.| ft MLLW 7 2004-OCT-19 10.6 N
61966-NOV-14  9.96 8 2005-SEP-22 10.5 03
71996-OCT-25  9.33 9 2016-DEC-30 8.7 12
81975-AUG-25  8.74 10 2019-FEB-| | 8.2 12
91965-NOV-128.15 T 2016-OCT-29 8 0.7
101985-NOV-06 8.2 Not mentioned in any sources 12 1977-SEP-12 7.7 2
13 2017-OCT-13 6.8 0.7
14 2012-OCT-05 5.9 1.3

1900-SEP- 12 - -

1946-OCT-25 - -

1960-OCT-02 - -

2002-OCT-08 - -

2003-SEP - -

2003-NOV-0I - -

2008-JAN - -

2009-NOV-1 | - -




Using Forecast Tools

The community can build
earthen dams to prevent flooding




Flood impact without barrier

Flood impact with barrier

Golovin

Golovin
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