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Abstract
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A catastrophic tsunami on December 26, 2004 caused devastation in the coastal region of six southern

provinces of Thailand on the Andaman Sea coast.  This paper summaries the characteristics of tsunami with

the aim of informing and warning the public and reducing future casualties and damage.

The first part is a review of the records of past catastrophic tsunamis, namely those in Chile in 1960,

Alaska in 1964, and Flores, Java, Indonesia, in 1992, and the lessons drawn from these tsunamis.  An analysis

and the impact of the 2004 Sumatra tsunami is then presented and remedial measures recommended.

Results of this study are as follows:

Firstly, the 2004 Sumatra tsunami ranked fourth in terms of earthquake magnitude (9.0 M) after

those in 1960 in Chile (9.5 M), 1899 in Alaska (9.2 M) and 1964 in Alaska (9.1 M) and ranked first in terms of

damage and casualties.  It was most destructive when breaking in shallow water nearshore.

Secondly, the best alleviation measures are 1) to set up a reliable system for providing warning at

the time of an earthquake in order to save lives and reduce damage and 2) to establish a hazard map and

implement land-use zoning in the devastated areas, according to the following principles:
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- Large hotels located at an elevation of not less than 10 m above mean sea level (MSL)

- Medium hotels located at an elevation of not less than 6 m above MSL

- Small hotel located at elevation below 6 m MSL, but with the first floor elevated on poles to allow

passage of a tsunami wave

- Set-back distances from shoreline established for various developments

- Provision of shelters and evacuation directions

Finally, public education is an essential part of preparedness.

Key words : Andaman Sea, catastrophe, earthquake, Sumatra tsunami, warning
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‡π◊ËÕß®“°ª√“°Ø°“√≥å§≈◊Ëπ¬—°…å À√◊Õ  ÷π“¡‘ ‡§≈◊ËÕπ∑’Ë‡¢â“∑“ß™“¬ΩíòßÕ—π¥“¡—π¢Õß‰∑¬„π™à«ß‡™â“¢Õß«—πÕ“∑‘µ¬å∑’Ë

26 ∏—π«“§¡ 2547 ‡ªìπº≈„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬Õ¬à“ß¡“°∑—Èß™’«‘µ·≈–∑√—æ¬å ‘π„πæ◊Èπ∑’Ë 6 ®—ßÀ«—¥ ª√–°Õ∫‰ª¥â«¬ √–πÕß

æ—ßß“ ¿Ÿ‡°Áµ °√–∫’Ë µ√—ß ·≈– µŸ≈  ∫∑§«“¡π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈·≈–‡ªìπ∞“π§«“¡√Ÿâ‡°’Ë¬«°—∫ ÷π“¡‘„Àâ°—∫

ª√–™“™π ·≈–ºŸâ‡°’Ë¬«¢âÕß‡æ◊ËÕ≈¥§«“¡ Ÿ≠‡ ’¬„πÕπ“§µ®“°‡Àµÿ°“√≥å‡™àππ’È

„π‡∫◊ÈÕßµâπ ‰¥â§âπÀ“¢âÕ¡Ÿ≈ ÷π“¡‘∑’Ë ”§—≠∑’Ë‡§¬‡°‘¥¢÷Èπ„πÕ¥’µ·≈–‰¥â¡’°“√∫—π∑÷°‰«â ·≈–¡ÿàß§«“¡ π„®‰ª∑’Ë

‡Àµÿ°“√≥å∑’Ë ”§—≠ ´÷Ëßª√–°Õ∫‰ª¥â«¬°√≥’°“√‡°‘¥ ÷π“¡‘∑’Ëª√–‡∑»™‘≈’ ªï 2503, √—∞Õ≈“ °â“ª√–‡∑» À√—∞Õ‡¡√‘°“ ªï

2507 ·≈–∑’Ë‡°“–ø≈Õ‡√  ™«“ ª√–‡∑»Õ‘π‚¥π’‡´’¬ ªï 2535 ‡æ◊ËÕ‡ªìπ∫∑‡√’¬π·≈–·π«∑“ß„π°“√‡µ◊Õπ¿—¬ ∫∑§«“¡π’È

¡’∫∑«‘‡§√“–Àå  √ÿªº≈°√–∑∫ ·≈–¢âÕ‡ πÕ·π– ◊∫‡π◊ËÕß®“°‡Àµÿ°“√≥å§≈◊Ëπ¬—°…å ÷π“¡‘„πªí®®ÿ∫—π ∑’Ë‡°‘¥‡π◊ËÕß®“°

·ºàπ¥‘π‰À«∑’Ë∫√‘‡«≥‡°“– ÿ¡“µ√“ Õ‘π‚¥π’‡´’¬

º≈¢Õß°“√»÷°…“π’Èæ∫«à“

¢âÕÀπ÷Ëß §≈◊Ëπ¬—°…å ÷π“¡‘ªï 2547 Õ¬Ÿà„πÕ—π¥—∫∑’Ë 4 ‡√◊ËÕß§«“¡√ÿπ·√ß¢Õß·ºàπ¥‘π‰À« (9.0 M) µ“¡À≈—ßª√–‡∑»

™‘≈’ ªï 2503 (9.5 M) √—∞Õ≈“ °â“ ª√–‡∑» À√—∞Õ‡¡√‘°“ ªï 2442 (9.2 M) ·≈–√—∞Õ≈“ °â“ ª√–‡∑» À√—∞Õ‡¡√‘°“ ªï 2507

(9.1 M) ·≈–‡ªìπÕ—π¥—∫∑’Ë 1 ‡√◊ËÕß§«“¡‡ ’¬À“¬ ‡¡◊ËÕ§≈◊Ëπ¬—°…å ÷π“¡‘·µ°µ—«∫√‘‡«≥πÈ”µ◊Èπ„°≈âΩíòß

¢âÕ Õß «‘∏’°“√≈¥§«“¡‡ ’¬À“¬∑’Ë¥’∑’Ë ÿ¥§◊Õ°“√µ‘¥µ—Èß√–∫∫‡µ◊Õπ¿—¬∑’Ë¡’ª√– ‘∑∏‘¿“æ‡¡◊ËÕ‡°‘¥·ºàπ¥‘π‰À«‡æ◊ËÕ

≈¥§«“¡ Ÿ≠‡ ’¬™’«‘µ·≈–∑√—æ¬å ‘π æ√âÕ¡°—∫°“√®—¥∑”·ºπ∑’Ë· ¥ß∂÷ß∫√‘‡«≥∑’Ë‡ªìπÕ—πµ√“¬„π∫√‘‡«≥∑’Ë‰¥â‡°‘¥§«“¡

‡ ’¬À“¬·≈–°”Àπ¥°“√„™â∑’Ë¥‘π¥—ßπ’È

 √â“ß‚√ß·√¡„À≠à∑’Ë√–¥—∫§«“¡ Ÿß‰¡àµË”°«à“ 10 ‡¡µ√ √∑°.  ‚√ß·√¡¢π“¥°≈“ß∑’Ë√–¥—∫§«“¡ Ÿß‰¡àµË”°«à“ 6

‡¡µ√ √∑°.  ·≈–‚√ß·√¡¢π“¥‡≈Á°∑’Ë√–¥—∫§«“¡ ŸßµË”°«à“ 6 ‡¡µ√ √∑°. ·µà™—Èπ≈à“ß„Àâ‡ªî¥‚≈àß‡æ◊ËÕ„Àâ§≈◊Ëπ¬—°…å«‘Ëß

ºà“π‰ª §«√ √â“ß®ÿ¥À≈∫¿—¬‡ªìπ»“≈“¬°√–¥—∫·≈–¡’ªÑ“¬∫Õ°‡ âπ∑“ß°“√À≈∫¿—¬

¢âÕ ÿ¥∑â“¬ °“√„Àâ§«“¡√Ÿâ·°àª√–™“™π·≈–π—°∑àÕß‡∑’Ë¬«‡ªìπ ‘Ëß®”‡ªìπ„π°“√‡µ√’¬¡æ√âÕ¡‡æ◊ËÕÀ≈∫¿—¬

¿—¬∏√√¡™“µ‘∑’Ë √â“ß§«“¡ Ÿ≠‡ ’¬§√—Èß¬‘Ëß„À≠àπ’È ‡°‘¥
¢÷Èπ„π«—π∑’Ë 26 ∏—π«“§¡ 2547  ◊∫‡π◊ËÕß®“°°“√∑’Ë§π‰∑¬
 à«π„À≠à‰¡à¡’§«“¡√Ÿâ‡√◊ËÕß¢Õßª√“°Ø°“√≥å ÷π“¡‘¡“°àÕπ
·¡â°√–∑—Èß§π≠’ËªÿÉπ‡Õß °àÕπªï 2439 °Á‰¡à¡’§«“¡√Ÿâ‡√◊ËÕß¢Õß
ª√“°Ø°“√≥å ÷π“¡‘  ·µàÀ≈—ß®“°‰¥â√—∫À“¬π–®“° ÷π“¡‘

°Á∑”„Àâ‡°‘¥°“√°√–µ◊Õ√◊Õ√âπ»÷°…“‡°’Ë¬«°—∫ª√“°Ø°“√≥å
 ÷π“¡‘‡æ◊ËÕ≈¥°“√ Ÿ≠‡ ’¬„πÕπ“§µ (√“¬≈–‡Õ’¬¥‡æ‘Ë¡‡µ‘¡
 “¡“√∂¥Ÿ‰¥â®“° *Microsoft®Encarta®Reference

Library 2005  ç ÷π“¡‘ °—∫°“√∑”≈“¬≈â“ß™“¬Ωíòß≠’ËªÿÉπé)
∑”„Àâ„πªí®®ÿ∫—π §π≠’ËªÿÉπ¡’§«“¡√Ÿâ‡°’Ë¬«°—∫ª√“°Ø°“√≥å
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 ÷π“¡‘‡ªìπÕ¬à“ß¥’
„πªï 2476 ·ºàπ¥‘π‰À«„µâ∑–‡≈§«“¡√ÿπ·√ß 8.5 M

°àÕ„Àâ‡°‘¥ ÷π“¡‘∑’Ë ´“π√‘°ÿ ≠’ËªÿÉπ ‚¥¬¡’»Ÿπ¬å°≈“ß§≈◊ËπÕ¬Ÿà∑’Ë
∑“ß∑‘»µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß™“¬Ωíòß‡¡◊Õß ´“π√‘°ÿ ∫π
‡°“–ŒÕπ™Ÿ √–¥—∫πÈ”∑–‡≈∑’Ë«—¥‰¥â· ¥ß„Àâ‡ÀÁπ«à“§“∫‡«≈“
¢Õß ÷π“¡‘Õ¬Ÿà√–À«à“ß 15-20 π“∑’ ®“°∫—π∑÷°¢Õß‡®â“Àπâ“∑’Ë
√–∫ÿ«à“ (1) §«“¡ Ÿß§≈◊Ëπ ÷π“¡‘ 10 ‡¡µ√‡Àπ◊Õ√–¥—∫πÈ”

∑–‡≈ª“π°≈“ß∑’Ë‚µ‚√–, 23 ‡¡µ√  ∑’Ë™‘√“Œ“¡“ ∑“ß‡Àπ◊Õ
¢Õß≠’ËªÿÉπ (2) ª√“°Ø°“√≥åπ’È∑”„Àâ¡’ºŸâ‡ ’¬™’«‘µ 3,008 §π,

∫“¥‡®Á∫ 1,152 §π, ∫â“π 1,917 À≈—ß∂Ÿ°æ—¥æ“‰ª°—∫§≈◊Ëπ,

∫â“π 2,346 À≈—ß∂Ÿ°§≈◊Ëπ¬—°…å∑”≈“¬, ∫â“π 4,329 À≈—ß ∂Ÿ°
πÈ”∑à«¡, ∫â“π 249 À≈—ß∂Ÿ°‰ø‰À¡â, ‡√◊Õ 7,303 ≈”∂Ÿ°æ—¥
æ“À“¬‰ª  ·≈–‡√◊Õ 901 ≈”∂Ÿ°∑”≈“¬  (*Microsoft®

Encarta®Reference Library 2005)

* Microsoft ® Encarta ® Reference Library 2005. © 1993-2004 Microsoft Corporation.

Figure 1.  Definition of tsunami and its propagation from deepsea to shallow water nearshore.

* Source: International Tsunami Information Centre (http://www.prh.noaa.gov/itic/)

Figure 2.  Location of Pacific tsunami warning system.
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Figure 4. Oceanic  zone  of  recent  earthquake  activity,  showing  association  with  trench

systems and island arcs. Pacific preponderance is apparent (from Van Dorn, 1965).

Figure 3.  Tectonic map of southeast asia.
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 ÷π“¡‘ (Figure 1) §◊Õ §≈◊Ëπ„π∑–‡≈¢π“¥„À≠à¡’
§“∫‡«≈“ 5-100 π“∑’ ‡°‘¥¢÷Èπ‡π◊ËÕß®“°πÈ”∑–‡≈∂Ÿ°√∫°«π
®“°°“√‡§≈◊ËÕπµ—«¢Õß√Õ¬‡≈◊ËÕπ À√◊Õ‡°‘¥¿Ÿ‡¢“‰ø√–‡∫‘¥
„µâπÈ”   ÷π“¡‘∑’Ë∫√‘‡«≥πÈ”≈÷°‰¡à “¡“√∂ —ß‡°µ‰¥â  ·µà¬“¡
‡¡◊ËÕ§≈◊Ëπ‡§≈◊ËÕπ∑’Ë¡“∂÷ß∑’Ëµ◊Èπ∫√‘‡«≥„°≈â™“¬Ωíòß §≈◊Ëπ®–¬°
µ—« Ÿß¢÷ÈπÕ¬à“ß¡“°®π°≈“¬‡ªìπ§≈◊Ëπ¬—°…å®–·µ°µ—«·≈–

ª≈¥ª≈àÕ¬æ≈—ßß“π¡À“»“≈·≈– √â“ß§«“¡‡ ’¬À“¬„Àâ°—∫
æ◊Èπ∑’Ë∑’Ë§≈◊Ëπ‡¢â“‰ª∂÷ßÕ¬à“ß√ÿπ·√ß

§≈◊Ëπ≈¡∑’Ë‡°‘¥®“°æ“¬ÿ‚´π√âÕπ ¡’§«“¡ Ÿß 3-10

‡¡µ√ ·≈–§“∫‡«≈“ 5-20 «‘π“∑’ ¡’æ≈—ß∑”≈“¬√Õß≈ß¡“
µ—«Õ¬à“ß¢Õßæ“¬ÿ‚´π√âÕπ·Œ‡√’¬µ∑’Ë∂≈à¡·À≈¡µ–≈ÿ¡æÿ°
®—ßÀ«—¥π§√»√’∏√√¡√“™ ªï 2505  ¡’ºŸâ‡ ’¬™’«‘µ 800 §π

Table 2. Past history of important tsunamis.

         Date Wave Height (m) Period (min.) Location Cause

August 27, 1883 9 - Java Sea Volcano
June 15, 1896 38 6 Sanriku, Japan Earthquake
March 2, 1933 29 15-20 Sanriku, Japan Earthquake
May 22,1960 25 34 Chile Earthquake
March 28, 1964 70 100 Gulf of Alaska Earthquake
September 1,1992 11 - Nicaragua Earthquake
December 12, 1992 26 - Flores Island, Java, Indonesia Earthquake
July 1, 1993 5 - Japan Earthquake
June 3, 1994 60 - Eastern Java, Indonesia Earthquake
July 17, 1998 15 - Papua New Guinea Earthquake

* Microsoft ® Encarta ® Reference Library 2005. © 1993-2004 Microsoft Corporation.

Table 3. Tsunami  magnitude  m,  height  H  and

runup height H
R
.

   M 7.0 7.5 8.0 8.5 9.0

m -0.17 1.14 2.44 3.75 5.05
H (m) 0.89 2.20 5.43 13.50 33.10
H

R
 (m) 0.10 1.40 2.70 4.00 5.30

Table 1. Tsunami characteristics from deep sea to shallow water.

        T                    C = gh         L = CT
                  h/L      K

*

s =
H

H
o

min sec       m/s     km/hr m  km

10 10.0 36 6,000 6 0.00167 2.21 11.1
100 31.6 114 19,000 19 0.00526 1.67 8.4

1,000 100.0 360 60,000 60 0.01667 1.27 6.4
10,000 316.0 1,140 190,000 190 0.05263 1.01 5.0

10 10.0 36 60,000 60 0.00017 4.00 40.0
100 31.6 114 190,000 190 0.00053 2.97 30.0

1,000 100.0 360 600,000 600 0.00167 2.21 22.0
10,000 316.0 1,140 1,900,000 1,900 0.00526 1.67 17.0

* Shoaling Coefficient K
s
 increases tsunami height H in shallow water nearshore.

h

m

H
o

m

H*

m

  10        600

 100 6,000

5

10
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·≈–æ“¬ÿ‡°¬å∑’Ë∂≈à¡Õ”‡¿Õª–∑‘«·≈–∑à“·´– ®—ßÀ«—¥™ÿ¡æ√
ªï 2532 ¡’ºŸâ‡ ’¬™’«‘µ 580 §π (Vongvisessomjai, S.

1994a,b)

ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß

°“√‡§≈◊ËÕπ∑’Ë¢Õß·ºàπ‡ª≈◊Õ°‚≈° ‚¥¬‡©æ“–∫√‘‡«≥
∑’ËÕ¬Ÿà„µâ¡À“ ¡ÿ∑√  “¡“√∂°àÕ„Àâ‡°‘¥ ÷π“¡‘À√◊Õ§≈◊Ëπ¬—°…å‰¥â
§≈◊Ëπ ÷π“¡‘ “¡“√∂«‘Ëß‰ª‰¥âÕ¬à“ß√«¥‡√Á«ºà“π√–¬–∑“ßÀ≈“¬
√âÕ¬°‘‚≈‡¡µ√¢Õß¡À“ ¡ÿ∑√ ·≈–‡¡◊ËÕ ÷π“¡‘«‘Ëß¡“∂÷ß™“¬Ωíòß
≈—°…≥–¢Õß§≈◊Ëπ®–‡ª≈’Ë¬π·ª≈ß‰ª ‚¥¬∑’Ë§«“¡‡√Á«§≈◊Ëπ®–
≈¥≈ß ·µà§«“¡ Ÿß§≈◊Ëπ®– Ÿß¢÷Èπ °“√‡ª≈’Ë¬π·ª≈ßπ’È‡°‘¥¢÷Èπ
¢≥–∑’Ë§≈◊Ëπ‡§≈◊ËÕπ∑’Ëºà“π∫√‘‡«≥∑’Ë§«“¡≈÷°πÈ”¡“°‰ª¬—ß∑’Ë¡’
§«“¡≈÷°πâÕ¬¥—ß· ¥ß≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß‰«â„π Table

1 „πÕ¥’µ ÷π“¡‘‰¥â √â“ß§«“¡‡ ’¬À“¬„Àâ°—∫∑√—æ¬å ‘π·≈–
™’«‘µ‡ªìπÕ¬à“ß¡“°¥—ß‡Àµÿ°“√≥å∑’Ë· ¥ß‰«â„π Table 2

º≈°“√»÷°…“¢Õßπ—°«‘®—¬ À√—∞Õ‡¡√‘°“„π°√≥’ ÷π“¡‘
‡π◊ËÕß®“°·ºàπ¥‘π‰À«∑’Ë ™‘≈’ ‡ª√Ÿ ·≈–Õ≈“ °â“ · ¥ß„π
√“¬ß“π™◊ËÕ "The Tsunami of the Alaskan Earthquake

in 1964"  ‡¢’¬π‚¥¬ Wilson ·≈– Tφrum, „πªï 2511

À≈—ß®“°‡Àµÿ°“√≥åπ’È ‰¥â¡’°“√ª√–™ÿ¡ —¡¡π“π“π“™“µ‘«à“
¥â«¬‡√◊ËÕß¢Õß ÷π“¡‘·≈–°“√«‘®—¬‡√◊ËÕß ÷π“¡‘∑’Ë¡À“«‘∑¬“≈—¬
Œ“«“¬„π√–À«à“ß«—π∑’Ë 7-10 µÿ≈“§¡ 2512 ´÷Ëß∫∑§«“¡
∑—ÈßÀ¡¥‰¥â‡√’¬∫‡√’¬ß‚¥¬ Adams ¢âÕ¡Ÿ≈∑’Ëπà“ π„®·≈–¡’
ª√–‚¬™πå„π¥â“π¿Ÿ¡‘»“ µ√å·≈–»Ÿπ¬å°≈“ß ÷π“¡‘·∫àßµ“¡
¢π“¥§«“¡√ÿπ·√ß¢Õß·ºàπ¥‘π‰À«·≈–™π‘¥¢Õß√Õ¬‡≈◊ËÕπ
·ºàπ‡ª≈◊Õ°‚≈°‰¥â‡√’¬∫‡√’¬ß‰«â‚¥¬ Iida (1969) „π¢≥–∑’Ë
Murphy ·≈– Eppley (1969) ‰¥â· ¥ß ∂“π∑’Ëµ—Èß¢Õß
»Ÿπ¬å‡µ◊Õπ¿—¬ ÷π“¡‘„π¡À“ ¡ÿ∑√·ª´‘øî°„π Figure 2

π—°«‘®—¬≠’ËªÿÉπ‰¥â®—¥ —¡¡π“ ÷π“¡‘π“π“™“µ‘∑’Ë‡´Áπ‰¥
ª√–‡∑»≠’ËªÿÉπ √–À«à“ß«—π∑’Ë 25-28 æƒ…¿“§¡ 2524 ‚¥¬
¡’ »“ µ√“®“√¬å Shuto ‡ªìπ‡≈¢“∏‘°“√°“√®—¥ß“π æ√âÕ¡
∑—Èß‰¥â∫√√¬“¬∫∑§«“¡∑’Ë„Àâ§«“¡√Ÿâ‡°’Ë¬«°—∫ ÷π“¡‘Õ¬à“ß¥’
2 ‡√◊ËÕß §◊Õ ‡√◊ËÕß "Tsunami Disasters and Protection

Measures in Japan" ·≈–‡√◊ËÕß "Numerical Simulation

of Tsunami Propagations and Run-up"   ¢≥–∑’Ë
»“ µ√“®“√¬å Abe  ‰¥â‡ πÕ∫∑§«“¡‡√◊ËÕß "Tsunami Run-

up and Back-wash on a Dry Bed"  ∑—Èß»“ µ√“®“√¬å

Shuto ·≈– Abe  ∑—Èß 2 ∑à“π‡§¬‡ªìπÕ“®“√¬åª√–®”∑’Ë
 ∂“∫—π‡∑§‚π‚≈¬’·Ààß‡Õ‡™’¬ „πª√–‡∑»‰∑¬ πÕ°®“°π—Èπ
Iida ·≈– Iwasaki (1981) ¬—ß‰¥âπ”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß
°—∫µ”·Àπàß°“√‡°‘¥ ÷π“¡‘·≈–§«“¡√ÿπ·√ß¢Õß·ºàπ¥‘π‰À«
„π¡À“ ¡ÿ∑√·ª ‘́øî°

„πªï 2538 Imamura ·≈– Satake (»“ µ√“®“√¬å
Imamura ‡§¬‡ªìπÕ“®“√¬åª√–®”∑’Ë ∂“∫—π‡∑§‚π‚≈¬’·Ààß
‡Õ‡™’¬) ‰¥â‡¢’¬π∫∑§«“¡√«∫√«¡¢âÕ¡Ÿ≈°“√‡°‘¥·ºàπ¥‘π‰À«
„πªï 2535-2537 µ’æ‘¡æå„π«“√ “√ Pure and Applied

Geophysics, ©∫—∫∑’Ë 144 (1995), ‡≈¢∑’Ë 314 ́ ÷Ëß Table 2

· ¥ß„Àâ‡ÀÁπ«à“ ÷π“¡‘ à«π„À≠à„πªï 2535 ·≈–À≈—ß®“°π—Èπ
‡°‘¥¢÷Èπ∫√‘‡«≥‡Õ‡™’¬„µâ  ·≈– à«π∑’Ëπà“ π„®§◊Õ°√≥’°“√
‡°‘¥ ÷π“¡‘∑’Ë ‡°“–ø≈Õ‡√  ™«“ ª√–‡∑»Õ‘π‚¥π’‡´’¬

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß°—∫·ºàπ¥‘π‰À«·≈–°“√‡°‘¥§≈◊Ëπ
 ÷π“¡‘ª√–°Õ∫¥â«¬ 4 ‡√◊ËÕß‰¥â·°à

1. ‡√◊ËÕß·ºàπ¥‘π‰À«·≈–·À≈àß°”‡π‘¥ ÷π“¡‘

Figure 3  · ¥ß·ºπ∑’Ë‚§√ß √â“ß‡ª≈◊Õ°‚≈°„π
¿Ÿ¡‘¿“§‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ·≈–· ¥ß°“√‡°‘¥·ºàπ¥‘π
‰À«®“°°“√ª–∑ÿ¢Õß≈“«“„µâ™—Èπ‡ª≈◊Õ°‚≈°µ“¡√Õ¬·¬°
·ºàπ‡ª≈◊Õ°‚≈°∑’Ë‡°‘¥®“°Õÿ≥À¿Ÿ¡‘∑’Ëµà“ß°—π¢Õß·ºàπ‡ª≈◊Õ°
‚≈°·≈–≈“«“„µâ™—Èπ‡ª≈◊Õ°‚≈° ≈Ÿ°»√¢π“¥„À≠à∑“ß¥â“π„µâ
· ¥ß∑‘»∑“ß°“√‡§≈◊ËÕπ∑’Ë¢Õß·ºàπ‡ª≈◊Õ°‚≈°Õ‘π‡¥’¬·≈–
ÕÕ ‡µ√‡≈’¬ (Indo-Australian Plates) ‚¥¬¡ÿ¥≈ß¥â“π≈à“ß
·ºàπ‡ª≈◊Õ°‚≈°¬Ÿ‡√‡´’¬ (Eurasian Plate) ∑’ËÕ¬Ÿà∑“ß¥â“π
‡Àπ◊Õ ¥â«¬Õ—µ√“‡©≈’Ë¬ 60 ¡¡./ªï ‰ª∑“ß∑‘»‡Àπ◊Õ  àßº≈
„Àâ∫√‘‡«≥π’È‡°‘¥·ºàπ¥‘π‰À«‡π◊ËÕß®“°°“√ª√—∫ ¡¥ÿ≈¢Õß
·ºàπ‡ª≈◊Õ°‚≈°„π«—π∑’Ë 26 ∏—π«“§¡ 2547

æ◊Èπ∑’Ë‡ ’Ë¬ßµàÕ°“√‡°‘¥·ºàπ¥‘π‰À«∑’ËÕ“®°àÕ„Àâ‡°‘¥
 ÷π“¡‘‰¥â ‰¥â· ¥ß‰«â„π Figure 4 æ◊Èπ∑’Ë ”§—≠¢Õß°“√‡°‘¥
 ÷π“¡‘Õ¬Ÿà∫√‘‡«≥¢Õ∫¢Õß¡À“ ¡ÿ∑√·ª´‘øî°µ‘¥µàÕ°—∫æ◊Èπ∑’Ë
‡ ’¬ßµàÕ°“√‡°‘¥·ºàπ¥‘π‰À«‚¥¬‡©æ“–∑’Ë∑–‡≈·§√‘∫‡∫’¬π
·≈–‡¡¥‘‡µÕ√å‡√‡π’Ë¬π  Van Dorn (1965) √–∫ÿ«à“∫√‘‡«≥
√Õ¬‡≈◊ËÕπ∑’Ë≠’ËªÿÉπ¡’‚Õ°“ ‡°‘¥ ÷π“¡‘‰¥â∂÷ßªï≈–§√—Èß  à«πæ◊Èπ∑’Ë
Õ◊ËπÊ ®–¡’‚Õ°“ ‡°‘¥ ÷π“¡‘≈¥À≈—Ëπ°—π≈ß¡“ ·ºπ∑’Ë· ¥ß
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Figure 6. Tsunami wave front at one-hour interval (GMT) from Alaska to Chile (Wilson

and Torum, 1968).

Figure 5. Map of the tectonics and epicenter of the earthquakes in eastern Indonesia. Flores

island is located in the back arc of eastern Sunda and western Banda thrusts.
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»Ÿπ¬å°≈“ß·ºàπ¥‘π‰À«∫√‘‡«≥µ–«—πÕÕ°¢ÕßÕ‘π‚¥π’‡ ’́¬
· ¥ß‰«â„π Figure 5

2. ‡√◊ËÕß¢π“¥¢Õß ÷π“¡‘ ·≈–√–¬–¬°µ—«¢÷ÈπΩíòß

¢π“¥¢Õß ÷π“¡‘ m ¡’§«“¡ —¡æ—π∏å°—∫§«“¡√ÿπ·√ß
¢Õß·ºàπ¥‘π‰À« M ¥—ß· ¥ß„π ¡°“√ (Iida, 1963)

m = 2.61M - 18.44 (1)

∑—Èßπ’È¢π“¥¢Õß ÷π“¡‘ (m)  ·≈–§«“¡ Ÿß§≈◊Ëπ (H)  ®÷ß

Figure 8.  Water-particle motions in progressive waves offshore.

Figure 9.  Velocity field of nearly breaking wave nearshore.

ª√–¡“≥‰¥â®“° ¡°“√∑’Ë‡ πÕ‚¥¬ Iida (1969) ¥—ßπ’È
m = log

2
 H   À√◊Õ   H = 2m (2)

‚¥¬∑’Ë H §◊Õ§«“¡ Ÿß Ÿß ÿ¥∑’Ë‡°‘¥¡’Àπà«¬‡ªìπ‡¡µ√ «—¥∑’Ë
™“¬Ωíòß√–¬– 10 ∂÷ß 300 °¡.

√–¬–¬°µ—«¢÷ÈπΩíòß¢Õß ÷π“¡‘ H
R
  —¡æ—π∏å°—∫¢π“¥

§«“¡·√ß¢Õß·ºàπ¥‘π‰À« M (Cox, 1968):

H
R
 = 2.6M - 18.1 (3)

Figure 7.  Progressive wave profiles in x for t/T = 0 and t for x/L = 1/2.
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Table 4. Conclusion of damage on 6 areas in 4 provinces.

     City     Farm          Water resource  Others    Total
 Province

rai        % rai        % rai      % rai       % rai        %

Ranong 37 28.68 - - - - 92 71.32 129 0.73
Phang-nga 2,091 16.84 5,615 45.24 171 1.38 4,535 36.54 12,412 70.39
Phuket 3,118 63.59 648 13.22 66 1.35 1,071 21.84 4,903 27.80
Krabi 151 79.48 29 15.26 - - 10 5.26 190 1.08
Total 5,397 30.61 6,292 35.68 237 1.34 5,708 32.37 17,634 100.00

Source: Department of Land Development of Thailand.

Figure 10. Tsunami wave front at half an hour interval. It took 1-2 hours from Sunda Trench

(Figure 11) to reach Thailand and Sri Lanka.

3. ‡√◊ËÕß§«“¡‡√Á«°“√‡§≈◊ËÕπ∑’Ë¢Õß ÷π“¡‘

‡π◊ËÕß®“°§≈◊Ëπ ÷π“¡‘‡ªìπ™π‘¥§≈◊Ëπ¬“« §«“¡‡√Á«
°“√‡§≈◊ËÕπ∑’Ë¢Õß§≈◊Ëπ®÷ß§”π«≥‰¥â®“° C = gh  ‚¥¬∑’Ë g

·∑π§«“¡‡√àß‚πâ¡∂à«ß‚≈° ¡’§à“ª√–¡“≥ 10 ‡¡µ√/«‘π“∑’2

·≈– h ·∑π§«“¡≈÷°πÈ”∑–‡≈ ‚¥¬ª√–¡“≥§«“¡≈÷°‰«â∑’Ë

1,000 ‡¡µ√ ”À√—∫πÈ”≈÷° ¥—ßπ—Èπ§«“¡‡√Á«§≈◊Ëπ ÷π“¡‘ C

®÷ß‡∑à“°—∫ 100 ‡¡µ√/«‘π“∑’ À√◊Õ 360 °¡./™¡.  à«π∑’Ë
∫√‘‡«≥πÈ”µ◊Èπ ‡¡◊ËÕª√–¡“≥§«“¡≈÷°πÈ”‰«â∑’Ë 10 ‡¡µ√ ®–‰¥â
§à“ C = 10 ‡¡µ√/«‘π“∑’‘ À√◊Õ 36 °¡./™¡. √–¬–‡«≈“∑’Ë„™â
„π°“√‡¥‘π∑“ß¢Õß ÷π“¡‘ t = l/C  ‚¥¬∑’Ë l §◊Õ√–¬–∑“ß
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¡’Àπà«¬‡ªìπ‡¡µ√ ¬°µ—«Õ¬à“ß‡«≈“∑’Ë„™â„π°“√‡¥‘π∑“ß¢Õß
 ÷π“¡‘®“°√—∞Õ≈“ °“ À√—∞Õ‡¡√‘°“∂÷ßª√–‡∑»™‘≈’ (Figure

6)  à«πª√–‡∑»‰∑¬‰¡à‰¥â√—∫º≈°√–∑∫®“° ÷π“¡‘„π·ª´‘øî°
‡π◊ËÕß®“°¡’ª√–‡∑»øî≈‘ªªîπ å·≈–Õ‘π‚¥π’‡´’¬∫—ß§≈◊Ëπ®“°
∫√‘‡«≥π’È‰«â

4. ‡√◊ËÕß§ÿ≥≈—°…≥–¢Õß ÷π“¡‘

®“°§”®”°—¥§«“¡¢Õß ÷π“¡‘„π Figure 1 ´÷Ëß ÷π“¡‘
‡°‘¥®“°°“√√∫°«πº‘«πÈ”®“°°“√‡ª≈’Ë¬π√–¥—∫¢Õß∑âÕß ¡ÿ∑√
´÷Ëß‰¡à “¡“√∂µ√«®®—∫‰¥â„π∫√‘‡«≥πÈ”≈÷°πÕ°Ωíòß  ·µà‡¡◊ËÕ
§≈◊Ëπ‡¥‘π∑“ß¡“∂÷ß∫√‘‡«≥πÈ”µ◊Èπ §≈◊Ëπ®–¬°µ—«Õ¬à“ß√«¥‡√Á«
§ÿ≥≈—°…≥–¢Õß ÷π“¡‘ ´÷Ëßª√–°Õ∫‰ª¥â«¬ ≈—°…≥–§≈◊Ëπ
(Figure 7)  °“√‡§≈◊ËÕπ∑’Ë¢ÕßÕπÿ¿“§πÈ”  §«“¡‡√Á«¢Õß
°√–· πÈ” ·≈–§«“¡‡√Á«°“√¬°µ—«¢÷ÈπΩíòß (Figure 8 ·≈– 9)

®÷ß‡À¡◊Õπ°—∫§≈◊Ëπ‚¥¬∑—Ë«‰ª ‡™àπ §≈◊Ëπ≈¡ ·≈–§≈◊ËππÈ”¢÷Èπ
πÈ”≈ß

®“° ¡°“√°“√‡§≈◊ËÕπ∑’Ë¢Õß§≈◊Ëπ‡¢â“Ωíòß

η =
H
2 sin2π(x / L − t / T) ¥—ß· ¥ß„π Figure 7

·≈–§«“¡‡√Á«„π·π«√–π“∫®÷ß§”π«≥‚¥¬
u = u

max
sin2π(x / L − t / T) ¥—ß· ¥ß„π Figure 8

‚¥¬∑’Ë u
max

=
πH
T

cosh2π(z + h) / L
sinh2πh / L






,

H = §«“¡ Ÿß§≈◊Ëπ, L = §«“¡¬“«§≈◊Ëπ ·≈–
T = §“∫‡«≈“§≈◊Ëπ

Figure 11.  Sunda Trench (Fault) in N-S direction generated tsunami in E-W direction.
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Source:Kenji HARADA(Research Center for Disaster Reduction Systems, Disaster Prevention Research
Institute, Kyoto University, JAPAN).

Figure 12.  Wave height distributions from Japanese survey team.

Figure 13. Tides recorded at (a) Ko Ta Pao Noi, Phuket (b) Krabi and (c) Ko Tarutao, Satun

on December 26-27, 2004.
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§«“¡‡√Á«„π·π«√–π“∫¢Õß ÷π“¡‘∫√‘‡«≥πÕ°‡¢µ
™“¬Ωíòß®–§ß∑’Ë„π·π«¥‘Ëß®“°º‘«πÈ”∂÷ß∑âÕßπÈ”·≈–§«“¡‡√Á«®–
‡ª≈’Ë¬π·ª≈ßµ“¡‡«≈“ t ·≈–√–¬–∑“ß × „π§«“¡ —¡æ—π∏å
‡™‘ßŒ“‚¡π‘§ À√◊ÕÕ’°π—¬Àπ÷Ëß §«“¡‡√Á«„π·π«√–π“∫®–¡’
¢π“¥∑’Ë·ª√º—π°—∫√–¬–∑“ß × ·≈–‡«≈“ t µ“¡®—ßÀ«–
 —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß§≈◊Ëπ®“° u

max
 ∂÷ß 0 ∂÷ß

-u
max

 ∂÷ß 0 ·≈–«π°≈—∫‰ª∑’Ë u
max

 Õ’°§√—Èß®÷ß§√∫«ß√Õ∫
„π‡¢µπÈ”µ◊Ëπ„°≈â™“¬Ωíòß  æ≈—ßß“π¢Õß§≈◊Ëπ®–‰¡à

‡ª≈’Ë¬π·ª≈ß·µà°≈—∫∫’∫Õ—¥‡¢â“¥â«¬°—π∑”„Àâ§«“¡ Ÿß¢Õß
§≈◊Ëπ‡æ‘Ë¡¢÷Èπ  ·≈–∑”„Àâ§«“¡‡√Á«§≈◊Ëπ‡æ‘Ë¡¢÷Èπµ“¡ u

max 
=

C = gh  = 10 ‡¡µ√/«‘π“∑’ À√◊Õ 36 °¡./™¡ ∑’Ë§«“¡≈÷°

10 ‡¡µ√  ‡¡◊ËÕ§≈◊Ëπ ÷π“¡‘«‘Ëß¢÷Èπ™“¬Ωíòß®–·µ°µ—«·≈–ª≈¥
ª≈àÕ¬æ≈—ßß“π§≈◊Ëπ¡À“»“≈´÷Ëß°àÕ„Àâ‡°‘¥æ≈—ß∑”≈“¬≈â“ß

Figure 14. Photographs of tsunami at Kamala beach, Phuket at different time:

(A) Approaching, (B) Inundating and (C) Flooding.

(A) (B)

(C)

∫√‘‡«≥™“¬ΩíòßÀ√◊Õ ‘Ëßª≈Ÿ° √â“ß„¥Ê ∑’Ë¢«“ß∑“ß¢Õß§≈◊Ëπ
‡π◊ËÕß®“°§«“¡Àπ“·πàπ¢ÕßπÈ”∑–‡≈®–‡ªìπ 1000 ‡∑à“¢Õß
Õ“°“» ¥—ßπ—Èπæ≈—ßß“π¢ÕßπÈ”∑–‡≈π’È®÷ß¡’¡“°°«à“≈¡‡¡◊ËÕ¡’
§«“¡‡√Á«∑’Ë‡∑à“Ê °—π  §«“¡‡√Á«¢ÕßÕπÿ¿“§πÈ”¢≥–∑’Ë§≈◊Ëπ
°”≈—ß·µ°µ—«· ¥ß„π Figure 9 ·≈–§ÿ≥ ¡∫—µ‘¢Õß ÷π“¡‘
‡¡◊ËÕ‡§≈◊ËÕπ∑’Ë‡¢â“„°≈âΩíòß· ¥ß‰«â„π Table 1

 ÷π“¡‘®“° ÿ¡“µ√“

1. ≈—°…≥–∑—Ë«‰ª¢Õß ÷π“¡‘®“° ÿ¡“µ√“

 ÷π“¡‘π’È‡°‘¥®“°·ºàπ¥‘π‰À«∑’Ë¡’§«“¡√ÿπ·√ß 9M

Õ—π¥—∫∑’Ë 4 „π‚≈° ·≈–‡ªìπÕ—π¥—∫ 1 „π‡√◊ËÕß§«“¡‡ ’¬À“¬
¢Õß ÷π“¡‘∑’Ë‡§¬‡°‘¥∑—Ë«‚≈° Figure 10-13 · ¥ß≈—°…≥–
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¢Õß ÷π“¡‘·≈–√“¬ß“π √ÿª‡∫◊ÈÕßµâπ®“°§≥– ”√«®≠’ËªÿÉπ
· ¥ß„π Figure 12    ”À√—∫ Figure 3 ·≈– 11 · ¥ß
√Õ¬‡≈◊ËÕπ·ºàπ‡ª≈◊Õ°‚≈°∑’Ë™π°—π„π·π« ÿ́π¥“ ·ºàπ‡ª≈◊Õ°
‚≈°¥â“πµ–«—πµ° (India Plate) ¡ÿ¥≈ß„µâ·ºàπ‡ª≈◊Õ°‚≈°
Ωíòßµ–«—πÕÕ° (Burma Microplate) ∑”„Àâ‡°‘¥§≈◊Ëπ ÷π“¡‘
·∫∫¬°µ—«¢÷Èπ‰ª∑“ßµ–«—πµ°‡¢â“ª–∑–»√’≈—ß°“·≈–Õ‘π‡¥’¬
·≈–‡°‘¥§≈◊Ëπ ÷π“¡‘·∫∫≈¥√–¥—∫≈ß‰ª∑“ßµ–«—πÕÕ°‡¢â“
ª–∑–∑“ß¿“§„µâ¢Õß‰∑¬

 ÷π“¡‘‡¢â“ª–∑–™“¬Ωíòßµ–«—πµ°¢Õß®—ßÀ«—¥æ—ßß“ ·≈–
®—ßÀ«—¥¿Ÿ‡°Áµ‡ªìπÕ—π¥—∫·√° ®“°π—Èπ®÷ß‰ª∂÷ß‡°“–æ’æ’ ®—ßÀ«—¥
°√–∫’Ë ·≈–‡°“–µ–√ÿ‡µ“ ®—ßÀ«—¥ µŸ≈ ´÷Ëß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈
∑’Ë∫—π∑÷°‰¥â®“° ∂“π’«—¥√–¥—∫πÈ” (Figure 13)

2. º≈°√–∑∫µàÕ™’«‘µ·≈–∑√—æ¬å ‘π

Figure 10 · ¥ß„Àâ‡ÀÁπ«à“§≈◊Ëπ ÷π“¡‘‡¢â“ª–∑–„π
·π«µ—Èß©“°°—∫™“¬Ωíòß®—ßÀ«—¥æ—ßß“·≈–¿Ÿ‡°Áµ „π°“√«‘Ëß‡¢â“
Ωíòß  ÷π“¡‘‰¥â¬°µ—«¢÷Èπµ“¡§ÿ≥≈—°…≥–°“√‡§≈◊ËÕπ∑’Ë¢Õß§≈◊Ëπ
‡¢â“À“Ωíòß„π Table 3 ·≈–·µ°µ—«∑’Ë§«“¡≈÷°ª√–¡“≥ 10

‡¡µ√ ‚¥¬¡’§«“¡‡√Á«¢ÕßÕπÿ¿“§πÈ”¢≥–∑’Ë§≈◊Ëπ·µ°µ—«¥—ß
· ¥ß„π Figure 9 ·≈–¬°µ—«¢÷ÈπΩíòßÕ¬à“ß√«¥‡√Á«¥—ß· ¥ß
„π Figure 14 ¢≥–∑’ËπÈ”°”≈—ß∑à«¡∫â“πÀ≈—ßÀπ÷Ëß∑’ËÀ“¥
°¡≈“ ®—ßÀ«—¥¿Ÿ‡°Áµ „π‡«≈“µà“ßÊ °—π §◊Õ ‡√‘Ë¡∑à«¡ °”≈—ß
∑à«¡ ·≈–∑à«¡ Ÿß ÿ¥ µ“¡≈”¥—∫

®–‡ÀÁπ‰¥â®“°¢âÕ¡Ÿ≈√–¥—∫πÈ”∑’Ë«—¥µ“¡·π«™“¬Ωíòß„π
Figure 13 «à“¢≥–∑’Ë ÷π“¡‘‡§≈◊ËÕπµ—«‡¢â“À“Ωíòß 6 ®—ßÀ«—¥
¿“§„µâ‡ªìπ‡«≈“∑’ËπÈ”∑–‡≈¢÷Èπ Ÿß  ‚¥¬„π™à«ß·√°√–¥—∫πÈ”
≈¥≈ß°àÕπ·≈â«®÷ß¬°µ—«¢÷Èπ„π‡«≈“µàÕ¡“ ·≈–¢âÕ¡Ÿ≈§«“¡ Ÿß
§≈◊Ëπ„π Figure 12  · ¥ß„Àâ‡ÀÁπ«à“§≈◊Ëπ∑’Ë‡¢“À≈—° Ÿß
ª√–¡“≥ 10 ‡¡µ√   à«πΩíòßµ–«—πµ°¢Õß‡°“–¿Ÿ‡°Áµ·≈–

‡°“–æ’æ’ §≈◊Ëπ Ÿßª√–¡“≥ 5 ‡¡µ√ ®÷ß √â“ß§«“¡‡ ’¬À“¬
 Ÿß¡“°

‡π◊ËÕß®“°Õ”π“®°“√∑”≈“¬√â“ßÕ—π¡À“»“≈∑’Ë‡°‘¥
®“°§≈◊ËππÈ” —́¥¡“·µ°µ—«∫π™“¬Ωíòß°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬
µàÕ∑ÿ° ‘Ëß∑’Ë¢«“ß∑“ß§≈◊Ëπ °√¡æ—≤π“∑’Ë¥‘π®÷ß‰¥â„™â¿“æ∂à“¬
∑“ßÕ“°“»·≈–¿“æ∂à“¬¥“«‡∑’¬¡∑—Èß¿“æ ’·≈–¿“æ¢“«¥”
°àÕπ·≈–À≈—ß‡Àµÿ°“√≥å¡“∑”°“√ ấÕπ√Ÿª‡æ◊ËÕµ√«® Õ∫
æ◊Èπ∑’Ëª√– æ¿—¬„π‡∫◊ÈÕßµâπ„π 6 æ◊Èπ∑’Ë 4 ®—ßÀ«—¥ æ∫«à“¡’
æ◊Èπ∑’Ë‰¥â√—∫º≈°√–∑∫ 17,634 ‰√à ‚¥¬æ◊Èπ∑’Ë à«π„À≠àÕ¬Ÿà„π
®—ßÀ«—¥æ—ßß“  √ÿªº≈µ√«® Õ∫æ◊Èπ∑’Ë‰¥â√—∫º≈°√–∑∫®“°
 ÷π“¡‘· ¥ß‰«â„π Table 4    à«π§«“¡ Ÿ≠‡ ’¬µàÕ™’«‘µ
∫“¥‡®Á∫  Ÿ≠À“¬ √«¡∑—ÈßºŸâ∑’ËµâÕß‰√â∑’ËÕ¬Ÿà ”À√—∫ 4 ª√–‡∑»
∑’Ë‰¥â√—∫º≈°√–∑∫¡“°∑’Ë ÿ¥  ‰¥â¡’°“√ √ÿª‰«â¥—ß· ¥ß„π
Table 5

3. ·π«∑“ß°“√∫√√‡∑“¿—¬

‡π◊ËÕß®“°æ≈—ßÕ—π¡À“»“≈¢Õß ÷π“¡‘ “¡“√∂∑”≈“¬
 ‘Ëß∑’Ë°√–∑∫‰¥âÕ¬à“ß√ÿπ·√ß  «‘∏’°“√∑’Ë¥’∑’Ë ÿ¥∑’Ë®– “¡“√∂
ªÑÕß°—π°“√∑”≈“¬≈â“ß‰¥â§◊Õ

1.  √â“ß√–∫∫‡µ◊Õπ¿—¬ ÷π“¡‘∑’Ë‡™◊ËÕ∂◊Õ‰¥â‡¡◊ËÕ‡°‘¥
·ºàπ¥‘π‰À«  ·≈â«‡µ◊Õπ¿—¬‡ªìπ√–¬–Ê  ·≈–‡ΩÑ“√–«—ß‡æ◊ËÕ
Õæ¬æºŸâ§π·≈–¢π¬â“¬ ‘Ëß¢Õß‰ª¬—ß∑’Ëª≈Õ¥¿—¬

2.  √â“ß‚√ß·√¡¢π“¥„À≠à‰«â ≥ ∫√‘‡«≥∑’Ë§«“¡ Ÿß
10 ¡.√∑°. ®“°√–¥—∫πÈ”∑–‡≈ª“π°≈“ß

3.  √â“ß‚√ß·√¡¢π“¥‡≈Á°‰«â∫π‡ “‡¢Á¡„Àâ¡’„µâ∂ÿπ
‡æ◊ËÕ„Àâ ÷π“¡‘ºà“π∫πæ◊Èπ∑’ËµË”°«à“√–¥—∫ 6 ¡.√∑°.  ®“°
√–¥—∫πÈ”∑–‡≈ª“π°≈“ß´÷Ëß®–∑”„Àâª≈Õ¥¿—¬®“°°“√ª–∑–
°—∫ ÷π“¡‘

4.  √â“ß·ºπ∑’Ë‡ ’Ë¬ß¿—¬®“° ÷π“¡‘∑’Ë°”‡π‘¥√Õ¬‡≈◊ËÕπ

Table 5. Death toll until 28 January 2005.

                 Deaths
                                               Injured   Missing   Displaced

                                Confirmed   Estimated

      Indonesia 173,981 220,000 100,000 6,245 700,000
      Sri Lanka 38,195 38,195 15,686 23,000 573,000
      India 10,744 16,413 - 5,669 380,000
      Thailand 5,305 11,000 8,457 4,499 -

Source: (http://en.wikipedia.org/wiki/2004_Indian_Ocean_earthquake).

Country where

deaths occurred
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®“° ÿ¡“µ√“  ”À√—∫·π«™“¬Ωíòß¥â“πÕ—π¥“¡—π ‚¥¬„™â·∫∫
®”≈Õß ÷π“¡‘

5. »÷°…“·π«∑“ß°“√ √â“ß‚§√ß √â“ßªÑÕß°—π ÷π“¡‘
‚¥¬ª√—∫ª√ÿß∂ππ “¬À≈—°„Àâ‡ªìπ·π«ª–∑–∑’Ë√–¥—∫ 6 ¡.
√∑°.  ®—¥„Àâ¡’·π«ª–∑–À≈“¬Ê ·π«®“°™“¬Ωíòß∂÷ß∂ππ
‡≈’¬∫™“¬Ωíòß√–¥—∫ 3 ¡.√∑°.

6. Õπÿ√—°…å·≈–æ—≤π“æ◊Èπ∑’ËªÉ“™“¬‡≈π„Àâ‡ªìπ·π«
ªÑÕß°—π ”À√—∫æ◊Èπ∑’Ë∑’ËÕ¬Ÿà„π‡¢µªÉ“Õπÿ√—°…å

7. „Àâ§«“¡√Ÿâ·°àª√–™“™π‡ªìπ à«π ”§—≠„π°“√
À≈∫¿—¬·≈–≈¥§«“¡ Ÿ≠‡ ’¬

∫∑ √ÿª

º≈°“√»÷°…“π’Èæ∫«à“
1. §≈◊Ëπ¬—°…å ÷π“¡‘ªï 2547 ‡ªìπ§≈◊Ëπ¬—°…å∑’Ë¡’§«“¡

√ÿπ·√ßÕ—π¥—∫∑’Ë 4 (9.0 M) ‚¥¬Õ—π¥—∫∑’Ë 1 ‡°‘¥∑’Ëª√–‡∑»
™‘≈’ªï 2503 (9.5 M) Õ—π¥—∫∑’Ë 2 ·≈– 3 ‡°‘¥∑’ËÕà“«Õ≈“ °â“
ª√–‡∑» À√—∞Õ‡¡√‘°“ªï 2442 (9.2 M) ·≈–ªï 2507 (9.1

M) ·µà∂â“æ‘®“√≥“∂÷ß§«“¡‡ ’¬À“¬·≈â« §≈◊Ëπ¬—°…å ÷π“¡‘ªï
2547 ‡ªìπÕ—π¥—∫Àπ÷Ëß  Õ”π“®°“√∑”≈“¬‡°‘¥¢÷Èπ„π¢≥–∑’Ë
§≈◊Ëπ¬—°…å‡§≈◊ËÕπµ—«‰ª∫√‘‡«≥πÈ”µ◊Èπ„°≈âΩíòß®–·µ°µ—«·≈–
ª≈¥ª≈àÕ¬æ≈—ßß“π§≈◊Ëπ¡À“»“≈∑”≈“¬∑ÿ° ‘Ëß∑’Ë¢«“ß∑“ß
‡¥‘π¢Õß§≈◊Ëπ (Figure 9)

2. „πªí®®ÿ∫—π‰¡à¡’ ‘Ëß„¥®–À¬ÿ¥Õ”π“®°“√∑”≈“¬
¢Õß§≈◊Ëπ¬—°…å‡¡◊ËÕ·µ°µ—« «‘∏’°“√≈¥§«“¡‡ ’¬À“¬∑’Ë¥’∑’Ë ÿ¥
§◊Õ°“√µ—¥µ—Èß√–∫∫‡µ◊Õπ¿—¬∑’Ë¡’ª√– ‘∑∏‘¿“æ‡¡◊ËÕ‡°‘¥
·ºàπ¥‘π‰À« ‡æ◊ËÕÀ≈∫¿—¬‰ªÕ¬Ÿà„π∑’Ëª≈Õ¥¿—¬   §«√®—¥∑”
·ºπ∑’Ëæ◊Èπ∑’Ë‡ ’Ë¬ß¿—¬„π√–¥—∫µà“ßÊ ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√°àÕ √â“ß
∑’ËÕ¬ŸàÕ“»—¬·≈–‚√ß·√¡„π∫√‘‡«≥‡À≈à“π’È   ·≈–‡¡◊ËÕ¡’π—°
∑àÕß‡∑’Ë¬«¡“„™âæ◊Èπ∑’Ë™“¬À“¥∑’Ë‡ ’Ë¬ß¿—¬ °Á§«√ √â“ß®ÿ¥À≈∫
¿—¬‡ªìπ»“≈“¬°√–¥—∫ ·≈–¡’ªÑ“¬∫Õ°‡ âπ∑“ß°“√À≈∫¿—¬

3. °“√„Àâ§«“¡√Ÿâ·°àª√–™“™π∑’ËÕ¬Ÿà„π∫√‘‡«≥∑’Ë
‡ ’Ë¬ß¿—¬·≈–π—°∑àÕß‡∑’Ë¬«‡ªìπ ‘Ëß®”‡ªìπ„π°“√‡µ√’¬¡æ√âÕ¡
‡æ◊ËÕÀ≈∫¿—¬·≈–§«√¡’°“√Ωñ°´âÕ¡°“√À≈∫¿—¬¥â«¬
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