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FREQUENT FLOODING, INFREQUENT DATA
Storm surge flooding affects every coastal community in western Alaska
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https://maps.dggs.alaska.gov/photodb/

https://maps.dggs.alaska.gov/photodb/


FREQUENT FLOODING, INFREQUENT DATA
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On the west coast, water level sensors are scarce, so flood heights are unknown
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City of Golovin (2015) Local HMP Update 9 1 1 1 1 1 1 1 1 1

City of Golovin (2008) Local HMP 10 1 1 1 1 1 1 1 1 1 1

USACE (2017) Local Flood Report (online) 3 1 1 1

USACE (2007) Local Erosion Report 4 1 1 1 1

USACE (2000) Local Flood Report (print) 3 1 1

Wise et al. (1981) State Storm Damage Report 4 1 1 1 1

Chapman et al. (2009) Regional Storm Surge Model 3 1 1 1

These + others Science, news, local reporting 23

FLOOD HISTORY OF GOLOVIN

Storm surge flood events (23 total)

Flood is mentioned
Flood is not mentioned
Flood occurred outside time of source

A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  &  G e o p h y s i c a l  S u r v e y s   |   C o a s t a l  H a z a r d s  P r o g r a m

Many documents describe flooding, so we started piecing them together (Golovin example)

“Standing water rose as high as Antone Street, 
but no significant overtopping occurred.”



Antone Street on Sept. 5, 2013 (m NAVD88)
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“Standing water rose as 
high as Antone Street, but 
no significant overtopping 
occurred.”

standing 
water

1) Take storm observation 2) Find location 3) Measure height 4) Repeat

max. 
runup

Still water height is min. 
road height: 

4.6 m NAVD88

10.5 ft MHHW

Elevation profile from lidar

Measuring flood heights using observations and lidar

Flood History
Frequency

Height
Impact



Map of Flood 
Categories

Few communities have such 
good documentation

We need water level models

Flood History
Frequency

Height
Impact



WHY MEASURE FLOOD HISTORY?
Risk is measured by 

probability and severity 
of hazards.
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Golovin September 2005 flood

Water level model Elevation model

30-year event according to this model
• Each year, there is a 1 in 30 chance of a major flood

Determining flood risk



FLOW OF INFORMATION

Tidal datum
Predicted sea level

Water level models

Storm surge
Deviation from sea 

level

Why the disconnect?



Elevation models

FLOW OF INFORMATION

Lidar
Elevation above…

Why the disconnect?

Orthometric height is for practical purposes 
‘height above sea level.’ 

- Wikipedia

Do you know why this makes coastal surveyors mad?



ORTHOMETRIC HEIGHT VS. MEAN SEA LEVEL

MSL above 
NAVD88 
(meters)

0 MSL

0 NAVD88

We are 1.2 m 
above NAVD88.

MSL is 1.2 m 
above ortho. 
height on average

Orthometric height is not equal to MSL

Tidal Datum Calculator
https://dggs.alaska.gov/hazards/coastal/
ak-tidal-datum-portal.html

https://dggs.alaska.gov/hazards/coastal/ak-tidal-datum-portal.html
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A difference of 1.2 m (4 ft) can drastically change a water level model

9 ft MSL 13 ft MSL



Elevation modelsWater level models

FLOW OF INFORMATION

Lidar
Elevation above…

Tidal datum
Predicted sea level

Connecting the tidal datum and elevation model is critical for flood models and forecasts

Storm surge
Deviation from sea 

level

Flood model
Flood history

Flood risk
Flood forecasts



CONTACT US!

Jacquelyn Overbeck
Program Manager

jacquelyn.overbeck@alaska.gov

Richard Buzard
Coastal Geologist
richard.buzard@alaska.gov

Flood histories are coming!

Complete
Pending
Funded

Alaska Division of Geological & Geophysical Surveys
Coastal Hazards Program

https://dggs.alaska.gov/hazards/coastal/
907-451-5026


