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Motivation for the study

< Tsunami Early Warning Systems determine and

disseminate warning products like :
, , in coastal
~ Estimated wave height (EWH)
, , , areas over a
~ Estimated arrival time (ETA)
, , , , large range
<~ These informations are obtained by numerical |

simulations and may lead to severe implications
ike evacuations of the potentlally affected
oopulation :

~ Thus the quality of these
products is of crucial
iImportance
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TOAST Snapshots
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Sources for varying model results @*IW[

~ Model resolution
~ Topography
- easyWave: ETOPO or GEBCO
~ TsunAWI: GEBCO augmented by additional
datasets (tcarta, SRTM, some local measurements)
~ @overning equations: Additional terms in TsunAWI

~ Advection - small impact in deep |
- Viscosity ocean

- Bottom friction 1 - more important close

to the coast

</

~ Determination of warning products (Algorithm:
direct calculation, projection)
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Warning zones and POls

2.000' 100°0.000’

POls, warning zones and
computational nodes for
projections

0°0.000’

0°0.000’

- TsunAWI calculates values in POls
- easyWave calculates to the nearest |
computational node or applies projection
from specified bathymetry contour

.-

Warning zone values of EWH
defined as median of the | 100°0.000
corresponding POI values
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Overview: Scenarios in the study
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Central patches of the scenarios
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Total number of scenarios
in the comparison: 3636
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Both models are used to
determine warning levels for

Warning level mismatches

, identical source
InaTEWS categories: T —
M,ﬁ e s :
Tsunami Category | Warning Level Wave Height (WH) Range [m] Color _ 4& 3 e )
.!!! - ; ! { o . . f £
<none> <none> 0,0 <WH < 0,1 Gray - 7 -
<0.1m
Minor Tsunami Advisory 0,1 <WH<05 Yellow
< 0.5m

Small variations of the EWH
can lead to a mismatch of the
warning level Al

L. I. |
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Index i along the trench
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Advisory - Warning mismatches

For each warning zone the Mw 7.0

fraction of scenarios with —

mismatch is determined

Mw 8.0
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0°0.000’
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Warning - Major Warning mismatches @*AN[

For each warning zone the My 7
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Detailed investigation of coast sections @*AN[

Vast range of bathymetry settings
along the coast:
~ steep and gentle slopes
~ broad and narrow shelf area Therefore investigation of
o .. wave propagation in cross
trench sections
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Absolute EWH differences Mw=8.40

Red lines mark median of error
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Bathymetry sections
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Results after bathymetry adjustment @*NV[

EWH in Coast sections
| |

7 ' ' easyWave corr. bathy
e EWHInComtseg N easyWave orig bathy s
of | | TsunAW| _—
Sr :::\\\\ & i
3 Scenario
(67,6,Mw8.4)

The adjustments improve
the agreement locally,
however not globally!
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Nevertheless the overall state
of the system is improved after
topography adjustment:

~ Total number of

mismatches is reduced
bathymetry |bathymetry ~ Correlation between EWH

and ETA results of both
EWH correlatlon 0.8576 0.91898 .
models improved

Mw 7.0
ETA correlation 0.9410 0.94768
e I Advisory-Warning Discrepancy
EWH correlation 0.89876 0.95222 ots- | [N GEBCO
[ ]GEBCO_MOD

ETA correlatlon 094236  0.95046 |

0.12 -

0.1F

EWH correlatlon 0.87141 0.95171

ETA correlation 0.91786 0.92824

- February 2018
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Study ongoing - Conclusions so far @*[W[

~ Overall consistency of warning products, especially for

ow magnitudes very small discrepancies

~ Improvements of the consistency in the system are

nossible

~ Due to the vast range of the bathymetry settings
implications of adjustments are diverse

~ Absolute agreement is not achievable by definition,
nevertheless studies like this may help to reduce
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