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In lrod uction
Dreadful memories of the tsunami that
ravaged the coastline of Sri Lanka
claim ing many lives and causing
unprecedented damage to property on
26 December 2004 are still haunting
the minds of many of us. The impact
in Sri Lanka of this powerful tsunami
which originated off the west coast of
Sumatra as a result of a massive
ea rthquake of moment magnitude. /1;/.
= 9.3 has been doc umented in deta il
(e.g., Liu et al.. 2005 ). However. a
massive tsunami of magnit ude similar
to that in 2004 appears to have a
recurrence pe riod of several hundred
years (Sieh et ul.• 2008) and thus may
be considered a long-term. worst-case
scen ario. Therefore, there is a need to
assess the leve l of tsunami hazard to
Sri Lanka from short-term scenarios as
well. A recent tsunami haza rd
assessment for the region indicates
that the largest credible earthquake to
be expected in the next 50 to 100
years is a moment magnitude, At., =
8.5 event in the Northern Sumatra
And aman se ismic zone (Lovhoh et ai.,
2006). Accordingly, this paper
describes computer modelling of
tsunami generation and propagation
ca rried out to determine the wave
heights along the shoreline of Sri
Lanka due to the above short-term
tsunamigenic scrsrmc scenano .
Informat ion about the tsunami
heights expected from such all cvcnt is
useful in for mulati ng emergency plans
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including e..·acuation of peop le to sate
areas.

!\le1 hodolo~J

A three-segment fault plane model
derived for the AI•. = 8.5 seismic even t
by Lovholt et al . (2006) was used in
the study. Assuming that the sea
surface follows the sea bed
deformation instantaneously. Okada ' s
( 1985) dislocat ion model was used 10
obtain the initial sea surface elevation
for the above co-seismic tsunami
source.

The simulation of tsu nami propagation
from its origin in Northern Sumatra
Andaman seismic zone to the shore line
of Sri Lanka is carried out by
employing COMCOT tsunami cede.
which is based on shal low-water
equations. The model simulations are
carried out first for the 2004 tsunami,
prior to simulations with the Atw = 8.5
event, in order to validate the model
output of computed tsunami heights
a long the coastal belt of Sri Lanka
against field measurements.

Furthermore, a grid cove ring the Bay
of Bengal was set-up using GEBCO
bathymetr ic data at di fferent grid
resolutions to test the sens itivity of the
grid-size on the computed tsunam i
heights. Based on the sensitivity tests.
it was decided to employ a grid length
of 1.25 km for tsunam i propagation
simulations together with a time-step



of il l = 2 s based on Courant sta bility
cond it ion.

Resu lts and Discussion
Figure I shows the computed wave
he ights at water po ints nearest the
sho reline for tile tsunami e vent that
ca rt be expected from the M~ = 8.5
eart hq uake. in each of the fo ur coast a l
sec tors. na mely. (a ) East Coas t. (b)
Sou th Coast (c ) West Coast. and (d)
Nort h Coast . The mea n a nd the
maximum values of tsunami he ights
fo r each sector from the l"~ = 8.5
eve nt are a lso tabu lated in Tab le I
together with the same for tbc 2004
tsunami. for co mpariso n.

It is ev ide nt in Figure I that the
expected tsunami he ights alon g the
east co ast from a AI..= 8.5 event shows
high spat ial variatio n. bov..e ver. mostly
between 1-2 m with occas ional peaks
reaching 2.5 m. Table 1 indicates that
the mean tsunam i height alon g the east
coast is ] .3 m. only abo ut 30% of the
mean for the 2004 tsunami. Along the
south coast a lso. there is co nsiderable
variation. and a gradua l inc rease of
tsu nami heights in general from west
to east is observed. Alon g the west
coast in the shadow of tsunami
approach d irection. the com puted
tsuna mi he ight s are much lower; the
mean is 03 In wh ile the maximum is
1.7 In occ urring in the vic inity of
lati tude 6 deg.. I lo w ever. the
computed tsunam i heights in the north
coast appea r to be somewhat higher
\...'ith a mean of 1.6 In and a peak va lue
of 2.3 m. although c-ompa red to the
2004 tsu nami (mean 5.7 m,
maximu m =::: 8.5 m). these va lues are
st ill sign ifica ntly lower. However, it
must be added that the ts unami heights
are computed <I t locations about 1.25

496

km offshore and [he wave ca n shoal
further as it approaches the shorel ine.

Tab le I indicates that the computed
tsunam i he ights from the Af~, "" S.5
event are about 20-40% of those due to
the 2004 tsunami. This is to be
expected s ince the ene rgy released by
the 2004 earthquake of M. = 9.3 ( the
worst-case scena rio ) is seve ral o rders
of magni tude larger than that d ue to
the ,\-f.. = 8.5 event (thc sho rt-term
scenario ) considered here for the next
50- 100 years. Howeve r. there may be
inundatio n of coastal lands at low
elevat ion . especial ly ill the cast and
north coasts.

Concl usions
Numerica l simu lat ion of a sho rt-term
tsunam i scenario due to an earthquake
of moment magnitude M. = 8.5 in the
Nort hern Sumat ra-Andaman
subduction zone has bee n carr ied out
10 assess its impact on Sri Lanka. The
res ults suggest maxim um nearsho re
wave he ights ranging from 1.7 m to
2.fl III off the coasta l be lt aro und the
cou ntry. These computed hei ghts arc
about 20--40% of those d ue to the 2004
tsunami.
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Figure I. Com puted tsunami heights at wate r points nearest th e shoreline du e
to a tsu nami generated by an M w= 8,5 ea rthquake: (a) Eas t Coast, (b) South
Coast. (c) West Coast, and (d) North Coast.

Table 1. Comparison of computed maximum and mean tsunami heights for
2004 ts un ami of M",=9.3 and expected short-term tsu nami scenario of M w=8.5.

Mean tsunami height (m)

2004 tsu nami
Shor t-te rm

scenario
(Mw ~ 9.3)

(Mw ~ 8.5)

4.5 1.3

5.0 0.9

1.7 0.3

5.7 1.6

1.7

2.6

2.5

23

scenario
(Mw ~ 8.5)

6.9

8.5

8.4

10.0

Maximum tsuna mi heigh t
(m)

Short-term
2004 tsunam i

(Mw ~ 9.3)

East

West

South

Coasta l
Sector

North
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