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TSUNAMI FORECAST

Amp. (cm)

Real-time:

*Event-specific

*Real-time event assessment

*Real-time impact assessment
before tsunami arrival

Long-term:

oSite-specific

*Probable Maximum Tsunami
*Multiple scenarios for PTHA
*Comprehensive Hazard Assessment
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LONG-TERM FORECAST:
AZARD ASSESSMENT

Zones
None
] Low (0 - 0.5 m)
Medium (0.5 -2 m)
I High (>2 m)
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Tsunami Hazard Map of the Elliott Bay Area, Seattle, Washington:
Modeled Tsunami Inundation from a Seattle Fault Earthquake
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PROBABILISTIC ASSESSMENT

500-year tsunami:
Maximum tsunami
wave helght (m)

with 0.002 probabllity
of exceedance
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THE CHALLENGE:

REAL-TIME
MODEL FORECAST

|

Relative

Jason-1

MOST Model

NCTR - NOAA Center for Tsunami Research
hours since event 05:10

« :

~-50cm S0cm



Deep-ocean Assessment
and Reporting for
Tsunamis (DART)

DART l System
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SOME FACTS

Vast majority of damage is due to the tsunami

Possibly the worst tsunami in Japan (1896 Sanriku, 22,000 deaths)
Estimates of over 20,000 dead

Estimates of over $250B damage

Substantial impact in US (flooding, people killed, tens of millions of damage)
Flooding and damage in Chile 22 hrs after earthquake

Assessments of damage around the Pacific continues

Second worst ever NPP incident caused by the tsunami




JAPANESE HISTORICAL
TSUNAMIS

Year Earthquake Number of Water
Magnitude Deaths Height (m)
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PICTURES SOLD AFTER
1896 TSUNAMI

From field guide, 3rd International Tsunami Field Symposium,
April, 2010, Tohoku University, Sendai
Trip leaders: Nobuo Shuto, Fumihiko Imamura




BOUGASAWA AREA

Credit:
N. Shuto

and

F. Imamura




Tsunami recorded at Japanese sea level stations
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The city of Yagawahama in Miyagi in 2007 and after the earthquake. (Photo: Google Inc./Bloomberg)
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Inverting tsunami source from

DART buoy measurements

Wave amp. (m)

Wave amp. (m)

Wave amp. (m)

—— Obs.
— Forecast
0.5~ .
0 __|
-0.5-
DART 21419 - 209 NM SE of Kuril Islands
_1 | |
0 1 2
Time (hrs) since earthquake
1
—— Obs.

DART 21401 — 250NM Southeast of Iturup Island
|

—— Forecast

0 1

Time (hrs) since earthquake

DART 21418 - 450 NM NE of Tokyo, Japan
|

|

—— Obs.
—— Forecast

0 1

2

Time (hrs) since earthquake

DART 21413 - 690 NM Southeast of Tokyo, Japan
|

—— Obs.
—— Forecast

0 1

2

Time (hrs) since earthquake

Honshu (northeastern Taiheiyou) tsunami, 11 March 2011

@ NOAA Center for Tsunami Research
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Honshu Tsunami
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MODEL FORECAST




MODEL FORECAST




LOCAL FORECAST TEST

Sendai
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DISCUSSION

e PMEL Forecast Method performed “better than expected”

DART data was the first and only tsunami data for hours after the earthquake
Quality of DART data in the near-filed led to a robust forecast quickly
Model forecast performed well

ISSUE: tide predictions are necessary for accurate inundation predictions

e Implications for Local (near-field) forecast

e Increasing interest in site-specific forecasts (NRC, NAVY, Local EM,
International...)

e What is the role of warning and forecast for near-field coastlines?




