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Abstract

Project Code : MRG5180188

Project Title : Post 2004 tsunami beach recovery and paleotsunami investigation along the
Andaman coast of Thailand

Investigator : Associate Professor Dr. Montri Choowong and Associate Professor Dr. Punya
Charusiri, Department of Geology, Faculty of Science, Chulalongkorn University

E-mail Address : monkeng@hotmail.com; cpunya@chula.ac.th

Project Period : 2 years (May 2008- May 2010)

The 2004 Indian Ocean tsunami demonstrated that catastrophic tsunamis cannot be
predicted by historical records alone. The 2004 and the pre 2004 deposits left behind by tsunamis
provide opportunities to assess tsunami hazards more fully. Such the pre-2004 tsunami deposits
help assess location where the past tsunami affected, water depth and tsunami flow behavior,
estimate source locations, and aid in the better understanding on tsunami behaviors. Dated
deposits allow us to estimate times and recurrence intervals of the past tsunamis.

Tsunamis have the potential to affect a wide variety of coastal systems. While tsunamis are
termed ‘destructive wave’, are always important in shaping sedimentary systems and the
stratigraphic record. A preliminary investigation on the pre-2004 tsunami deposits by Chulalongkorn
Geology Research Team during 2005-2007 from Phang-nga provides the opportunity to compare
2004 Indian Ocean tsunami-related coastal sedimentation. Information on the recurrence of
tsunamis is important to better understanding how tsunamis influence coastal systems therefore
this project addresses the question of the repeat frequency of these destructive events.

This project is firstly aimed to evaluate rate of eroded beach recovery. Remote sensing
data and field survey were mainly used in this research. Twelve periods from 2002 to 2006 of a
diverse array of satellite images were used to calculate beach area and shoreline change. Field
survey was carried out every 3 months for beach profiling and sediment sampling in four periods
since January to November 2006. Beach profiles showed the balance of deposition and erosion
through time to which the change depends largely on season changes. Grain size of recovered
beach sediments at Ban Bang Niang was coarse to very coarse sand and finer to the north as fine
to medium sand at Blue Village Pakarang Resort. Beach sediments were composed of quartz
(60%), bio clasts (35%), and others (5%). Shoreline and beach areas in the research areas were
almost recovered after one year whereas inlet/outlet channels (except Ban Bang Niang) were not
recovered. In general, eroded areas by 2004 tsunami were approximately 90 percent recovered

until November 2006.



The second aim of the project focused on studying the deposits of the most recent (2004)
tsunami, developing recognition criteria for tsunami deposits, applying these criteria to identify
paleotsunami deposits along the Andaman coast of Thailand and dating of these paleotsunami
deposits. Such information provides more reliable geological data and guides mitigation efforts and
may reduce losses from future tsunamis. Coupled with contemporaneous seismogenic features,
tsunami deposits can also help to assess seismic hazards.

A sand layer from a predecessor to the 2004 Indian Ocean tsunami underlies a freshwater
marsh on Phra Thong Island, Phang Nga Province, Thailand. At this marsh, about 300 meters from
the sea, the 2004 tsunami left sand layer about 15 cm thick on top of a peaty soil. The previous
tsunami deposit, of similar thickness, rests on another peaty soil about 40 cm below present
ground surface. Observed in trenches and cores, the pre-2004 deposit begins with a razor-sharp
contact with the underlying soil. Radiocarbon dating shows the uppermost layer of the pre-2004
tsunami deposit occurred around 600 years ago. This result guides us to further our geological
investigation Thailand historical record since Sukhothai, Ayutthaya and probably Ratanokosin

periods.

Keywords : Beach recovery, 2004 Indian Ocean tsunami, Khao Lak, paleotsunami
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1 2 3 4 A 6 7 8 9 10 11
D w DxW | D-M |[(D-M(D-M|(D-M|WD - M?|WD - M| WD - M)

Class interval Midpoint | Weight | Product | Midpoint

(mm) (mm) () deviation

1-2 1.5
0.5-1 0.75
0.25-0.5 0.375
0.125-0.25 0.1875

0.0625-0.125 0.938

pan 0.031°

Notation used
Moment Stand;rd in grain-size Calculation Answer Statistic
notation : .
calculation

Eqn 1 m Zaxin 2D x WYLW = / = mean (M)
Egn 2 my 2lx = Un - 1) ZW(D — MYIZW = / = variance
Eqn 3 Vm, = Vv = ______ standard deviation
Eqn 4 s Y =Mn-1) YWD - MPIZW = ! =
Eqn § myfm’§ = ! = skewness
Eqn 6 me S = B)%n-1) YWD - mYEw = ! =
Eqn 7 mym3 = ! = kurtosis
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*Horizontal = ‘JZEJZ‘Y]’]G%’]T’]Q@]E]’NE]Gﬁd@]’]LL%%GiZ@U%’]ﬂJ%LOoaEl’g‘;(dij@
(distance from Reference point to Mean High Tide Level)
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**Vertical = ﬂ’]’]&lfﬁd‘ﬂﬂdﬁ%ﬂiﬁﬂ%@d%']@’ﬂ']ﬂiﬁ:(ﬂﬂ%’]"lluLﬂaFJ@EGQ@I

(elevation of Beach ridge above Mean High Tide Level)
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Period SF
Area
Horizontal* (m) Vertical** (m)
January 43 1.675
June 40 2.075
August 37 2.075
November 33 1.825
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*Horizontal = 3:&]5?]’10%’]7’]@@8’]08\150@]’1LL%%GSZ@U%W%%L%ﬁUQGQ@
(distance from Reference point to Mean High Tide Level)
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**Vertical = mmgwaaaumﬁumaam@mmmummumaﬂgaqm

(elevation of Beach ridge above Mean High Tide Level)
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Area
Horizontal* (m) Vertical** (m)
January 140 2.075
May 139 2.155
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(elevation of Beach ridge above Mean High Tide Level)
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Period BN
Area
Horizontal* (m) Vertical** (m)
February 192 0.715
May 201 1.145
August 180 0.205
November 174 0.905

. v a o , o o & {
*Horizontal = T2HENNHIINIASWBIDIAIUMLTZALINTUIAREFIFR
(distance from Reference point to Mean High Tide Level)

. o o ¥ X '
**Vertical = mmgwaoaumwwaammwmmummumﬁﬂg;mq@

(elevation of Beach ridge above Mean High Tide Level)
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*Horizontal = distance from Reference point to Mean High Tide Level

**Vertical = elevation of Beach ridge above Mean High Tide Level
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(Result of post-tsunami sediment analysis)
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Period Size (mm) Size comparable
January 0.258 fine sand
May 0.246 decrease
August 0.403 increase
November 0.333 decrease
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Month Quartz % Bio clast %
January 58.13 34.38
May 65.20 29.00
August 55.17 42.00
November 54.86 36.43
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Period Size (mm) Size comparable
January 0.403 medium sand
June no data no data
August 0.549 increase
November 0.384 decrease
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dmilsznavvainzna (Composition of beach sediment)
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Month Quartz % Bioclast %
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