Earthquake and Tsunami
Disaster in Solomon Islands,
2 April 2007

Tapurai, Simbo Is.

JAEE Tsunami Survey Team
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Successive Tsunami Survey

* April 11-15, 2007, leaded by Dr.Tomita
e April 13-18, 2007, leaded by Prof. Nishimura
o April 20-25, 2007, leaded by Prof. Matsutomi
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- Stay at damaged area

- Air - Stay at Honiara



Matters for Investigation

Supplementary survey of tsunami height
and ground deformation

Characteristics of the damage

Wave-reduction effect of vegetation
against tsunami

Wave-reduction effect of buildings against
tsunami

Others
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Earthquake Model

by Yagi (2007) by Yamanaka (2007)



Tsunami Survey Points
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Survey Result of Ground Deformation



Runup

Ex.1 Kundu, Ranongga Is.

D



Runup

Ex.2 Vori, Ranongga Is.



( 3)

(m)
M1 (m m | ™ | m (m)
Lale ~5.94 (B) - - - 3.11 3.01 4/22 15:25
Suava 3.76 (B) 2.97 ( ) - - >2.29=2.97-068 | 4/22 16:28
Kundu 3.56 (B) 2.74 2.06 D 068 | 212 D 2.45 4/23 10:20
Vori Pt. 2.47+a. (C) 1.38 0.68 0.70 - 0.86 4/2311:30
Vori 2.52 (A) 1.86 0.79 1.07 - 0.94 4/23 11:46
Koriovuku 2.42 (B) - - - 1.91 1.92 4/23 13:15
Supato 1.89 (1.51(A)) 1.12 0.45 0.67 - 0.37 4/23 16:28
Ndivulani Is. 3.28 (A) 1.79 2 1.08 2 0.71 0.66 1.05 4/24 10:08
43 D

Rarumana 1.32 (B) - 0~0343 - 0.46 b 0.77 4/24 10:50
Unidentified Is. | 1.86+a (C) - 0.53 3 - 0.96 1.20 4/24 11:25
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Uplift/Subsidence

0.3-0.6 Supato

0.3-0.6 Baga \.

Based on
the figure

by
® Nishimura

0.5-1 Rarumana team



Consideration on earthquake
modeling

Ranonga Island locates in the tsunami source area.

At the west coast of Ranonga Island, the ground had uplifted,
and the tsunami level was higher than the tide level before
the earthquake.

— If the tsunami level was lower than the tide level before the
earthquake, it might prove that the vertical dislocation at the island
was larger than that at the offshore.

At the west coast of Simbo Island, the ground had subsided,
and the first tsunami motion was ebb.

— If the first wave motion was flood, it might prove that the absolute
value of the vertical dislocation at the island was larger than that at the
offshore.

Therefore, large dislocation (both uplift and subsidence)
might occur off Ranonga and Simbo Island.



Survey Result of Tsunami Height
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Result of the Survey

(Only data by JAEE team)
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Heavy damage at Tapurai, Simbo Is.

4.17m Runup Before the tsunami (by Google Earth)



Damage of buildings

Tapurai, Simbo Island



Damage of buildings

Minor damage Heavy damage

I 2.5m

Im

Titiana, Ghizo Island



Damage of buildings

Destroyed by the earthquake and tsunami

Washed out

O >

Titiana, Ghizo Island



Damage of buildings

Damaged by earthquake and tsunami

Moved water
tank (60cm)

Inundation depth
1.9m

Medical Compound, Ghizo



Medical Compound in Gizo Is.
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- 0.8~
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New Manda in Gizo Is.



Titiana in Gizo Is.

0.7m

0.7m



Characteristics of the damage of
buildings

* |In the case where the floor height was small,
many buildings were washed out by the tsunami.

* There were some buildings which suffered only
minor damage, in the case where the floor
height was high enough.

— Even if the floor height was high, some buildings were
destroyed by the earthquake, in the case that the
span was long or the covering house was heavy.

« Traditional high-floored building is suitable for
tsunami hazard mitigation, but the design based
on the engineering though is required.



Wave-reduction effect of vegetation

against tsunami
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Wave-reduction effect of solid buildings
against tsunami, at Medical Compound, Gizo
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Wave-reduction effect of solid buildings
against tsunami, at Malakerava |, Gizo

This glass house is still usable.

This big house is destroyed, but it might protect the glass house behind this
building.



Wave-reduction effect of vegetation
and solid structure

e |n some cases, wave reduction effect of
vegetation and solid structure was verified.

— However, Iif water level reached the floor, the covering
house floated up and washed.

* Vegetation and solid structure are effective to
reduce the tsunami force.
— However, those cannot prevent the damage perfectly.
e Combination with

— Ground raising in residential zone
— Improvement of strength of buildings



Suggestions

e Considering the countermeasure against
tsunami leads to the countermeasure against
raising sea level and global warming

« Restoration planning

— Arrangement of vegetation and solid structures along
the coast

— Ground raising in residential zone
— Improvement of strength of buildings

« Engineers thought

— The structure should be designed against the design
force.

e e.g., earthquake, wind, storm surge, tsunami, and son on
— Education of architecture and civil engineering



