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Abstract

A two-dimensional hydrodynamic model was employed to investigate circulation in the Bang Pakong River

mouth and Chonburi coastal area. Mean wind and river discharge, and computed sea surface elevation from harmonic

analysis were used as major inputs in model simulation. Monthly mean currents were used to investigate circulation

patterns in the study area. The results illustrated seasonal variations in circulation, controlled by the monsoonal wind

systems and river discharge. Winds flowing from the north, the east and the south induce northward inflow in the

southern part and westward outflow in the northern part of the study area. In contrast, strong southwest monsoonal wind

generates eastward inflow in the northern part and southward outflow in the southern part of the study area. Discharge

from the Bang Pakong River generates strong seaward flow during its highest peak from August to October. Its influence

is not prominent, compared to wind forcing, in other seasons. Seasonal variations in circulation patterns, derived from

this study, may be used to explain seasonal variations in water qualities in the Bang Pakong River mouth and Chonburi

coastal area.
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‡ªìπ∑’Ë∑√“∫°—π¥’«à“ ∑–‡≈∫√‘‡«≥™“¬Ωíòß‚¥¬‡©æ“–∫√‘‡«≥

∑’Ë‡ªìπ‡Õ ∑Ÿ√’Ëπ—Èπ ¡’§«“¡ ”§—≠μàÕ ‘Ëß¡’™’«‘μ √–∫∫π‘‡«» ·≈–

 ‘Ëß·«¥≈âÕ¡∑“ß∑–‡≈ °≈à“«§◊Õ‡ªìπ·À≈àßº ¡æ—π∏ÿå «“ß‰¢à·≈–

Õπÿ∫“≈ —μ«åπÈ”«—¬ÕàÕπ ‡ªìπ∑’ËÀ≈∫ à́Õπ»—μ√Ÿ¢Õß —μ«åπÈ” ·≈–

∑’Ë ”§—≠§◊Õ‡ªìπ∫√‘‡«≥∑’Ë¡’º≈º≈‘μ¢—Èπμâπ Ÿß¡“° (Burford et al.,

2008; Humborg, 1997) ®÷ß∂◊Õ‰¥â«à“‡Õ ∑Ÿ√’Ë‡ªìπ·À≈àßº≈‘μ

Õ“À“√∑’Ë ”§—≠·À≈àßÀπ÷Ëß¢Õß∑–‡≈ πÕ°®“°‡√◊ËÕß§«“¡Õÿ¥¡

 ¡∫Ÿ√≥å·≈â« ‡Õ ∑Ÿ√’Ë¬—ß¡’§«“¡ ”§—≠∑“ß¥â“π ‘Ëß·«¥≈âÕ¡„π·ßà

¢Õß°“√‡ªìπ∑’Ë√Õß√—∫ ‘Ëßªπ‡ªóôÕπ„ππÈ”∑’Ë¡“®“°·ºàπ¥‘π°àÕπ∑’Ë®–

≈ß Ÿà∑–‡≈ „π°√≥’‡°’Ë¬«°—∫¡≈¿“«–π’È ‰¥â√—∫§«“¡ π„®Õ¬à“ß°«â“ß

¢«“ß„πªí®®ÿ∫—π ‡æ√“–∂â“À“°¢Õß‡ ’¬‡°‘¥°“√ – ¡μ—«Õ¬Ÿà„π

∫√‘‡«≥‡Õ ∑Ÿ√’Ë„πª√‘¡“≥¡“°·≈â« °Á®– àßº≈°√–∑∫μàÕ ‘Ëß¡’™’«‘μ

·≈–√–∫∫π‘‡«»«‘∑¬“∑“ß∑–‡≈¢÷Èπμ“¡¡“

∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’

(¿“æ∑’Ë 1) ‡ªìπ‡Õ ∑Ÿ√’Ë∑’Ë¡’§«“¡ ”§—≠μàÕ√–∫∫π‘‡«»·≈–

 ‘Ëß·«¥≈âÕ¡∑“ß∑–‡≈∫√‘‡«≥Õà“«‰∑¬μÕπ∫π¥â“πμ–«—πÕÕ° ´÷Ëß

®“°°“√æ—≤π“·≈–‡μ‘∫‚μ¢Õß™ÿ¡™π‡¡◊Õß √«¡∑—Èß°‘®°√√¡∑“ß¥â“π

°“√° ‘°√√¡°“√‡æ“–‡≈’È¬ß —μ«åπÈ” ·≈–Õÿμ “À°√√¡ ‰¥â àßº≈„Àâ

·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’°≈“¬‡ªìπ·À≈àß√Õß√—∫

‹

¢Õß‡ ’¬∑’Ë‡°‘¥¢÷Èπ®“°°‘®°√√¡‡À≈à“π’È ®÷ß‡ªìπ∫√‘‡«≥∑’Ë‰¥â√—∫§«“¡

 π„®¥â“πº≈°√–∑∫¢Õß ‘Ëß·«¥≈âÕ¡∑“ß∑–‡≈∑’Ë‡°‘¥¢÷Èπ¡“Õ¬à“ß

μàÕ‡π◊ËÕß Õ¬à“ß‰√°Á¥’ °“√»÷°…“∑’Ëºà“π¡“ à«π„À≠à‡ªìπ‰ª„π·π«∑“ß

¢Õß°“√μ√«®«—¥§ÿ≥¿“æπÈ”∑“ß‡§¡’·≈–™’««‘∑¬“ (©≈«¬  ¡ÿ ‘°–

·≈–§≥–, 2550)  ”À√—∫ß“π∑“ß¥â“π ¡ÿ∑√»“ μ√åøî ‘° åπ—Èπ

·¡â„πÕ¥’μ∑’Ëºà“π¡“®–¡’°“√»÷°…“∑“ß¥â“ππ’È„π∫√‘‡«≥Õà“«‰∑¬

μÕπ∫π ‡™àπ NEDECO (1965), Neelasri (1981) ·≈– Sojisuporn

(1994)  À√◊Õ∫√‘‡«≥„°≈â‡§’¬ß°—∫æ◊Èπ∑’Ë»÷°…“ ‡™àπ æ‘™“≠  «à“ß«ß»å

·≈–§≥– (1998) °“√»÷°…“∑“ß¥â“πæ≈«—μ√¢ÕßπÈ”„πæ◊Èπ∑’Ë

∫√‘‡«≥π’È¬—ß‰¡à‡æ’¬ßæÕμàÕ°“√π”¡“„™âª√–°Õ∫°“√Õ∏‘∫“¬°“√

‡ª≈’Ë¬π·ª≈ß¢Õß ‘Ëß·«¥≈âÕ¡∑“ß∑–‡≈μà“ßÊ ∑’Ë‡°‘¥¢÷Èπ‰¥â

‚¥¬‡©æ“–≈—°…≥–°“√‰À≈‡«’¬π°√–· πÈ”„πæ◊Èπ∑’Ë ´÷Ëß¡’§«“¡

 ”§—≠μàÕ°“√‡ª≈’Ë¬π·ª≈ßμà“ßÊ ‡™àπ °“√·æ√à°√–®“¬ À√◊Õ°“√

 – ¡μ—«¢Õß “√¡≈æ‘… °√–∫«π°“√æ—¥æ“Õ“À“√ ÕÕ°´‘‡®π

·≈–·√à∏“μÿμà“ßÊ √«¡∑—Èß¢Õß‡ ’¬ ·æ≈ß°åμÕπ·≈– —μ«åπÈ”«—¬ÕàÕπ

( ¡∂«‘≈  ®√‘μ§«√, 2540) §«“¡ ”§—≠¥—ß°≈à“«®÷ß‡ªìπ∑’Ë¡“¢Õß

°“√»÷°…“«‘®—¬°“√‰À≈‡«’¬π¢Õß°√–· πÈ”„πæ◊Èπ∑’Ëª“°·¡àπÈ”

∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’„π§√—Èßπ’È

¿“æ∑’Ë 1 æ◊Èπ∑’Ë»÷°…“∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’ ‡ âπ§«“¡≈÷°‡∑à“¡’Àπà«¬‡ªìπ‡¡μ√
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∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë ”§—≠∑’Ë‰¥â√—∫§«“¡ π„®·≈–∂Ÿ°π”¡“„™â„π°“√

»÷°…“„π≈—°…≥–π’ÈÕ¬à“ß°«â“ß¢«“ß (Levasseur et al., 2007;

Walters, 1992) °“√»÷°…“„π§√—Èßπ’È ‡ªìπ°“√ª√–¬ÿ°μå„™â·∫∫

®”≈Õß∑’Ë„™â„π°“√»÷°…“°“√‰À≈‡«’¬π°√–· πÈ”„π∫√‘‡«≥Õà“«‰∑¬
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„Àâ “¡“√∂§”π«≥§à“°√–· πÈ”„πæ◊Èπ∑’Ë∑’Ë‡≈Á°≈ß ‡æ◊ËÕ„Àâ “¡“√∂

»÷°…“°“√‰À≈‡«’¬π°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–

™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’‰¥âÕ¬à“ß™—¥‡®π

·∫∫®”≈Õß°“√‰À≈‡«’¬π°√–· πÈ”
 ¡°“√§«∫§ÿ¡ (Governing equations) ∑’Ë „™â»÷°…“

≈—°…≥–°“√‰À≈‡«’¬π°√–· πÈ”„π§√—Èßπ’È ‡ªìπ ¡°“√·∫∫ Õß¡‘μ‘

∑’Ë§”π«≥§à“°√–· πÈ”‡©≈’Ë¬μ≈Õ¥§«“¡≈÷° ª√–°Õ∫¥â«¬ ¡°“√

°“√‡§≈◊ËÕπ∑’Ë (Equations of motion) ·≈–  ¡°“√Õπÿ√—°…å¡«≈

(Continuity equation) ‚¥¬æ‘®“√≥“ªí®®—¬ ”§—≠∑’Ë∑”„Àâ‡°‘¥

°√–· πÈ”„π∫√‘‡«≥∑’Ë»÷°…“§◊Õ ≈¡ πÈ”¢÷ÈππÈ”≈ß ·≈–·√ß‡ ’¬¥∑“π
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¢Õß°√–· πÈ”  à«π ¡°“√ (3) §◊Õ  ¡°“√Õπÿ√—°…å¡«≈

(1)
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„π·π«∑‘»‡Àπ◊Õ-„μâ μ“¡≈”¥—∫; u ·≈– v §◊Õ °“√¢π àßμàÕÀπ÷Ëß

Àπà«¬§«“¡¬“« (Transport per unit width) „π·π«·°π x ·≈–
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k
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§◊Õ  —¡ª√– ‘∑∏‘Ï¢Õß·√ß‡ ’¬¥∑“π∑’Ë‡°‘¥®“°æ◊Èπ∑âÕß∑–‡≈ (2.5

x 10-6); W §◊Õ §«“¡‡√Á«≈¡∑’Ë√–¥—∫ 10 m ‡Àπ◊Õæ◊Èπ∑–‡≈; V §◊Õ

§«“¡‡√Á«°√–· πÈ” §à“ k
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 ·≈– k
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 ‡ªìπ§à“∑’Ëª√“°Ø·≈–„™â„π

°“√»÷°…“¢Õß Bunpapong et al. (1985)

„π°“√§”π«≥§à“°√–· πÈ”¥â«¬§Õ¡æ‘«‡μÕ√åπ—Èπ  ¡°“√

§«∫§ÿ¡∑—ÈßÀ¡¥®–∂Ÿ°‡ª≈’Ë¬π√Ÿª¥â«¬√–‡∫’¬∫«‘∏’‡™‘ßμ—«‡≈¢·∫∫

º≈μà“ß ◊∫‡π◊ËÕß ·≈–„™â‡∑§π‘§°“√·°â ¡°“√À“§”μÕ∫¥â«¬«‘∏’‡Õ¥’‰Õ

(ADI: Alternating-Direction Implicit finite different method)

‡ªìπ·∫∫®”≈Õß∑’Ë∂Ÿ°æ—≤π“¢÷Èπ§√—Èß·√°‚¥¬ Lendertse (1967)

‚¥¬‰¥âª√–¬ÿ°μå„™â√–∫∫æ‘°—¥∑√ß°≈¡ (Spherical coordinate)

„π‡∑Õ¡°“√‡ª≈’Ë¬π·ª≈ß§à“æ“√“¡‘‡μÕ√åμàÕ√–¬–∑“ß

°“√ª√—∫·°â·∫∫®”≈Õß·≈–°“√‡μ√’¬¡¢âÕ¡Ÿ≈ ”À√—∫

æ◊Èπ∑’Ë»÷°…“
·∫∫®”≈Õß¡’¢Õ∫‡¢μ°“√§”π«≥Õ¬Ÿà „πæ◊Èπ∑’ËÕà“«‰∑¬

μÕπ∫π∑—ÈßÀ¡¥ ‚¥¬∑”°“√°”Àπ¥¢π“¥™àÕß°√‘¥°“√§”π«≥„Àâ

¡’¢π“¥‡≈Á°¡“°æÕ∑’Ë®–∑”°“√»÷°…“≈—°…≥–°“√‰À≈‡«’¬π

°√–· πÈ”„π∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’

‰¥â™—¥‡®π ́ ÷Ëß‰¥â°”Àπ¥„Àâ¡’¢π“¥‡∑à“°—∫ 1 x 1 ≈‘ª¥“ À√◊Õ ª√–¡“≥

1.852 x 1.852 °‘‚≈‡¡μ√ „π·π«≈–μ‘®Ÿ¥·≈–≈Õß®‘®Ÿ¥ μ“¡≈”¥—∫

°“√°”Àπ¥¢Õ∫‡¢μ°“√§”π«≥„Àâ¡’¢π“¥„À≠à°«à“æ◊Èπ∑’Ë»÷°…“ ¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕæ‘®“√≥“Õ‘∑∏‘æ≈∑’Ë¡“®“°∫√‘‡«≥æ◊Èπ∑’Ë¢â“ß‡§’¬ß

∑’Ë¡’μàÕ°“√‰À≈‡«’¬π„πæ◊Èπ∑’Ë»÷°…“´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë¡’≈—°…≥–‡ªî¥‚≈àß

ÕÕ° Ÿà∑–‡≈Õà“«‰∑¬μÕπ∫π ¢âÕ¡Ÿ≈ ETOPO5 (http://www.ngdc.

noaa.gov/mgg/global/relief/ETOPO5/) ∂Ÿ°π”¡“„™â‡ªìπ¢âÕ¡Ÿ≈

§«“¡≈÷° ”À√—∫°“√§”π«≥  ¢âÕ¡Ÿ≈≈¡„™â§à“‡©≈’Ë¬ 8 ªï (¿“æ∑’Ë 2)

μ—Èß·μàªï æ.». 2523 ∂÷ßªï æ.». 2530 ¢Õß European Center for

Medium Range Weather Forecast (ECMWF) ¢âÕ¡Ÿ≈πÈ”∑à“¢Õß

·¡àπÈ”·¡à°≈Õß ·¡àπÈ”∑à“®’π ·¡àπÈ”‡®â“æ√–¬“ ·≈–·¡àπÈ”∫“ßª–°ß
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‡ªìπ¢âÕ¡Ÿ≈‡©≈’Ë¬∑’Ë‰¥â®“°°“√μ√«®«—¥‚¥¬°√¡™≈ª√–∑“π (¿“æ∑’Ë 3)

¢âÕ¡Ÿ≈πÈ”∑à“·¡àπÈ”·¡à°≈Õß ·¡àπÈ”∑à“®’π ·≈–·¡àπÈ”‡®â“æ√–¬“

‰¥â®“° Snidvongs (1998)  à«π¢âÕ¡Ÿ≈πÈ”∑à“®“°·¡àπÈ”∫“ßª–°ß

‰¥â®“° Buranapratheprat et al. (2002) ÷́Ëß‡ªìπ¢âÕ¡Ÿ≈‡©≈’Ë¬

√“¬‡¥◊Õπ®“°°“√μ√«®«—¥„πªï 2537 - 2541
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¿“æ∑’Ë 2 ‡«§‡μÕ√å°√–· ≈¡√“¬‡¥◊Õπ‡©≈’Ë¬®“°¢âÕ¡Ÿ≈ 8 ªï ¢Õß ECMWF „π∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß (Buranapratheprat and

Yanagi, 2003)

¿“æ∑’Ë 3 ª√‘¡“≥πÈ”∑à“‡©≈’Ë¬√“¬‡¥◊Õπ¢Õß·¡àπÈ” “¬À≈—°∑’Ë‰À≈≈ß Ÿà∫√‘‡«≥Õà“«‰∑¬μÕπ∫π

∑’Ë¡“ : Snidvongs (1998) ·≈– Buranapratheprat et al. (2002)

·∫∫®”≈Õß∂Ÿ°°”Àπ¥„Àâ°√–· πÈ”·≈–°“√‡ª≈’Ë¬π·ª≈ß

√–¥—∫πÈ”∑–‡≈¢Õß ¿“«–‡√‘Ë¡μâπ (Initial condition) ¡’§à“‡ªìπ»Ÿπ¬å

À√◊ÕÕ¬Ÿà„π ¿“«–πÈ”π‘Ëß §à“¢Õ∫‡¢μ∑’Ë∫√‘‡«≥¥â“π‡ªî¥ (Open

boundary) ∑“ß¥â“π„μâ¢ÕßÕà“«‰∑¬μÕπ∫π ‡ªìπ§à“√–¥—∫πÈ”∑’Ë

‡∫’Ë¬ß‡∫π®“°√–¥—∫§«“¡≈÷°‡©≈’Ë¬ (Sea surface elevation) ∑’Ë

‰¥â®“°°“√§”π«≥‚¥¬«‘∏’«‘‡§√“–ÀåŒ“√å‚¡π‘§ (Harmonic analysis)

¢Õß∫√‘‡«≥  —μÀ’∫ ·≈–À—«À‘π  à«π§à“√–¥—∫πÈ”∑’ËÕ¬Ÿà√–À«à“ß

∫√‘‡«≥∑—Èß Õß‰¥â®“°°“√ª√–¡“≥§à“·∫∫‡™‘ß‡ âπ   §à“§ß∑’ËŒ“√å‚¡π‘§

K
1
 O

1
 M

2 
·≈– S

2 
∑’Ë„™â„π°“√§”π«≥§à“√–¥—∫πÈ”‡ªìπ§à“∑’ËÕ¬Ÿà„π

√“¬ß“π¢Õß ¿Ÿμ‘  ¿Ÿμ‘‡°’¬√μ‘¢®√ (2541) ¢—Èπ‡«≈“¢Õß°“√§”π«≥

(Time step) ‡∑à“°—∫ 1,800 «‘π“∑’ ·∫∫®”≈Õß∂Ÿ° —Ëß„Àâ¥”‡π‘π

°“√§”π«≥‚¥¬‰¡à‡°Á∫§à“º≈≈—æ∑å‡ªìπ‡«≈“ Õß«—π ‡π◊ËÕß®“°‡ªìπ

™à«ßª√—∫§à“„ÀâÕ¬Ÿà „π ¿“«–‡ ∂’¬√ (Steady state) ®“°π—Èπ

§à“°√–· πÈ”®”π«π 30 «—π ®–∂Ÿ°‡°Á∫§à“‡æ◊ËÕ∑”°“√‡©≈’Ë¬·≈–

· ¥ß‡ªìπº≈≈—æ∑å°“√‰À≈‡«’¬π°√–· πÈ”‡©≈’Ë¬√“¬‡¥◊Õπ

Anukul Buranapratheprat / Burapha Sci. J. 14 (2009) 2 : 50-60 53



°“√‰À≈‡«’¬π°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–

™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’
™à«ßμ—Èß·μà‡¥◊Õπæƒ»®‘°“¬π (¿“æ∑’Ë 4 §) ∂÷ß ‡¥◊Õπ¡’π“§¡

(¿“æ∑’Ë 4 °) °√–· πÈ” à«π„À≠à„πæ◊Èπ∑’Ë¡’§«“¡‡√Á«πâÕ¬°«à“ 1.0

cm/s ‡°‘¥°“√‰À≈‡«’¬π°√–· πÈ”®“°∑“ßμÕπ„μâ∑’Ë∫√‘‡«≥„°≈â°—∫

‡°“– ’™—ß·≈–»√’√“™“¢÷Èπ¡“ ŸàμÕπ‡Àπ◊Õ¢Õßæ◊Èπ∑’Ë ®“°π—Èπ∑‘»∑“ß

°“√‰À≈‡«’¬π®÷ß‡∫πÕÕ°®“°æ◊Èπ∑’Ë∑“ß∑‘»μ–«—πμ° °√–· πÈ”„π

 à«ππ’È¡’¢π“¥ 1.0-2.0 cm/s ́ ÷Ëß¡’°”≈—ß·√ß¡“°°«à“„π∫√‘‡«≥Õ◊ËπÊ

 Õ¥§≈âÕß°—∫≈—°…≥–°√–· ≈¡∑’Ë¡“®“°∑‘»μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

„π™à«ß‡¥◊Õπæƒ»®‘°“¬π·≈–∏—π«“§¡ Õ¬à“ß‰√°Á¥’√Ÿª·∫∫°“√

‰À≈‡«’¬π°√–· πÈ”¬—ß§ß‡À¡◊Õπ‡¥‘¡·μà¡’¢π“¥§«“¡‡√Á«≈¥≈ß ‡¡◊ËÕ

°√–· ≈¡¡’°“√‡ª≈’Ë¬π∑‘»∑“ß‰ª‡ªìπ∑‘»μ–«—πÕÕ°·≈–∑‘»„μâ

„π™à«ß‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπ¡’π“§¡  ”À√—∫∫√‘‡«≥„°≈â°—∫ª“°

·¡àπÈ”∫“ßª–°ß °√–· πÈ”¡’¢π“¥§«“¡‡√Á«μË”¡“°·≈–¡’√Ÿª·∫∫

°“√‰À≈‡«’¬π∑’Ë ‰¡à™—¥‡®π ‡π◊ËÕß®“°ª√‘¡“≥πÈ”∑à“¢Õß·¡à πÈ”

∫“ßª–°ßÕ¬Ÿà„π√–¥—∫μË” (< 150 m2/s) „π™à«ßπ’È (¿“æ∑’Ë 3)

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

¿“æ∑’Ë 4° °“√‰À≈‡«’¬π°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’„π™à«ß‡¥◊Õπ¡°√“§¡ ∂÷ß‡¥◊Õπ‡¡…“¬π
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°“√‰À≈‡«’¬π°√–· πÈ”∑’Ë ‰À≈¢÷Èπ¡“®“°∑‘»„μâ∑’Ë∫√‘‡«≥„°≈â°—∫

‡°“– ’™—ß¬—ß§ß‡°‘¥¢÷Èπ„π™à«ß‡¥◊Õπ‡¡…“¬π·≈–æƒ…¿“§¡ (¿“æ∑’Ë

4 ° ·≈– 4 ¢) ·μà¡’¢π“¥‡∫“≈ß‰ª¡“° ‚¥¬¡’§«“¡‡√Á«πâÕ¬°«à“

1.0 cm/s ™à«ßπ’È´÷Ëß‡ªìπ™à«ß∑’Ë≈¡‡ª≈’Ë¬π∑‘»∑“ß®“°∑‘»μ–«—πμ°

‡©’¬ß„μâ ‰ª∑“ß∑‘»μ–«—πμ°¡“°¢÷Èπ (¿“æ∑’Ë 2) ∑”„Àâ°√–· πÈ”„π

æ◊Èπ∑’Ë‡√‘Ë¡‡ª≈’Ë¬π·ª≈ß∑‘»∑“ß°“√‰À≈‡«’¬π  —ß‡°μ®“°°“√¡’

‹

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

°√–· πÈ”∑’Ë‰À≈‡¢â“¡“„π∫√‘‡«≥¥â“π‡Àπ◊Õ¢Õßæ◊Èπ∑’Ë®“°∑“ß∑‘»

μ–«—πμ° °√–· πÈ”∫√‘‡«≥„°≈â°—∫ª“°·¡àπÈ”∫“ßª–°ß¬—ß§ß¡’

≈—°…≥–¢Õß°“√‰À≈‡«’¬π∑’Ë‰¡à™—¥‡®π·≈–¡’¢π“¥‡∫“¡“°«à“ 1.0

cm/s ‡À¡◊Õπ°—∫™à«ß‡¥◊Õπæƒ»®‘°“¬π ∂÷ß ‡¥◊Õπ¡’π“§¡∑’Ëºà“π¡“

‡π◊ËÕß®“°ª√‘¡“≥πÈ”∑à“¬—ß§ß¡’πâÕ¬„π™à«ß‡«≈“π’È‡™àπ‡¥’¬«°—π

(¿“æ∑’Ë 3)

¿“æ∑’Ë 4¢ °“√‰À≈‡«’¬π°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’„π™à«ß‡¥◊Õπæƒ…¿“§¡ ∂÷ß‡¥◊Õπ ‘ßÀ“§¡

Anukul Buranapratheprat / Burapha Sci. J. 14 (2009) 2 : 50-60 55



™à«ßμ—Èß·μà‡¥◊Õπ¡‘∂ÿπ“¬π∂÷ß‡¥◊Õπ ‘ßÀ“§¡ (¿“æ∑’Ë 4 ¢)

‡ªìπ™à«ß∑’Ë≈¡®“°∑“ß∑‘»μ–«—πμ°¡’°”≈—ß·√ß´÷ËßÕ¬Ÿà„π™à«ß 3.0-4.0

m/s (¿“æ∑’Ë 2) ∑”„Àâ°√–· πÈ”∑’Ë‰À≈‡¢â“¡“„πæ◊Èπ∑’Ë¥â“π‡Àπ◊Õ

®“°∑“ß∑‘»μ–«—πμ°¡’°”≈—ß·√ß¢÷Èπ„π√–¥—∫ 2.0-3.0 cm/s ‚¥¬

√«¡·≈â«°√–· πÈ”„π™à«ß‡«≈“π’È¡’§«“¡‡√Á«¡“°°«à“„π™à«ß‡«≈“Õ◊Ëπ

„π√Õ∫ªï‚¥¬¡’∑‘»∑“ß°“√‰À≈®“°∑“ß∑‘»‡Àπ◊Õ≈ß Ÿà∑‘»„μâ¢Õßæ◊Èπ∑’Ë

 ”À√—∫„π∫√‘‡«≥„°≈â°—∫ª“°·¡àπÈ”∫“ßª–°ß ‡√‘Ë¡¡’°“√‰À≈‡«’¬π

∑’Ë¡’∑‘»ÕÕ°®“°ª“°·¡àπÈ”‚¥¬¡’·π«‚πâ¡¢Õß§«“¡‡√Á«∑’Ë‡æ‘Ë¡¢÷Èπ

‡ªìπ≈”¥—∫μ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥πÈ”∑à“∑’Ë‡æ‘Ë¡¢÷Èπ„π

·μà≈–™à«ß‡¥◊Õπ (¿“æ∑’Ë 3)

„π™à«ß‡¥◊Õπ°—π¬“¬π·≈–μÿ≈“§¡ (¿“æ∑’Ë 4 §) ‡π◊ËÕß®“°

‡ªìπ™à«ß‡ª≈’Ë¬π®“°≈¡¡√ ÿ¡μ–«—πμ°‡©’¬ß„μâ ‰ª‡ªìπ≈¡¡√ ÿ¡

μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (¿“æ∑’Ë 2) ®÷ß∑”„Àâ‡√‘Ë¡¡’°√–· πÈ”‰À≈

‡¢â“¡“„πæ◊Èπ∑’Ë®“°∑‘»„μâ„π∫√‘‡«≥„°≈â°—∫‡°“– ’™—ß „π¢≥–∑’Ë

°√–· πÈ”®“°∑“ßμ–«—πμ°∑’Ë‰À≈‡¢â“ ŸàμÕπ‡Àπ◊Õ¢Õßæ◊Èπ∑’Ë„π™à«ß

‡¥◊Õπ°àÕπÀπâ“π’È¬—ß§ßª√“°Ø„Àâ‡ÀÁπÕ¬Ÿà °√–· πÈ”‚¥¬√«¡„π

æ◊Èπ∑’Ë¡’§«“¡‡√Á«μË”°«à“ 1.0 cm/s ¬°‡«âπ„π∫√‘‡«≥ª“°·¡àπÈ”

∫“ßª–°ß∑’Ë°√–· πÈ”¡’°”≈—ß·√ß ‡π◊ËÕß®“°‡ªìπ™à«ß∑’ËπÈ”∑à“®“°

·¡àπÈ”∫“ßª–°ß¡’ª√‘¡“≥ Ÿß∑’Ë ÿ¥„π√Õ∫ªḯ ÷ËßÕ¬Ÿà„π√–¥—∫∑’Ë¡“°°«à“

1,000 m3/s (¿“æ∑’Ë 3)

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km

 2.0 cm/s

0       5 km
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°“√‡ª√’¬∫‡∑’¬∫º≈°“√§”π«≥°—∫§à“®“°°“√μ√«®«—¥

(Model verification)
‰¥â∑”°“√‡ª√’¬∫‡∑’¬∫§à“°√–· πÈ”∑’Ë§”π«≥‰¥â°—∫§à“

°√–· πÈ”∑’Ë«—¥‰¥â®√‘ß®“°°“√μ√«®«—¥«—¥‚¥¬∑ÿàπ ”√«® ¡ÿ∑√»“ μ√å

¢Õß§≥–°√√¡°“√«‘®—¬·Ààß™“μ‘ ‚¥¬∑ÿàπ∑’Ëμ‘¥μ—ÈßÕ¬Ÿà„π¢Õ∫‡¢μ

æ◊Èπ∑’Ë»÷°…“§√—Èßπ’È §◊Õ∑ÿàπ ’™—ß ́ ÷Ëß¡’æ‘°—¥Õ¬Ÿà∑’Ë≈–μ‘®Ÿ¥ 13o16û 00ûû N

≈Õß®‘®Ÿ¥ 100o45û 32ûû E º≈°“√‡ª√’¬∫‡∑’¬∫§à“°√–· πÈ”¢Õß

‡¥◊Õπ¡°√“§¡ ·≈–‡¥◊Õπ¡‘∂ÿπ“¬π 2547 ´÷Ëß‡ªìπμ—«·∑π¢Õßƒ¥Ÿ

¡√ ÿ¡μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–≈¡¡√ ÿ¡μ–«—πμ°‡©’¬ß„μâ μ“¡≈”¥—∫

®“°°“√‡ª√’¬∫‡∑’¬∫§à“°“√‰À≈‡«’¬π°√–· πÈ”· ¥ß„Àâ‡ÀÁπ∂÷ß

§«“¡ Õ¥§≈âÕß·≈–‰¡à Õ¥§≈âÕß¢Õßº≈°“√§”π«≥·≈–§à“®“°

°“√μ√«®«—¥∑—Èß¢π“¥¢«“¡‡√Á« (Magnitude) ·≈–∑‘»∑“ß

(Direction) °“√‡ª√’¬∫‡∑’¬∫¢π“¥§«“¡‡√Á«¢Õß°√–· πÈ”™—Ë«¢≥–

(Instantaneous current) æ∫«à“∑—Èßº≈®“°°“√μ√«®«—¥·≈–·∫∫

®”≈Õß¡’·π«‚πâ¡∑’Ë Õ¥§≈âÕß°—π ‚¥¬§à“‡©≈’Ë¬¢Õß°√–· πÈ”∑’Ë

§”π«≥‰¥â‚¥¬·∫∫®”≈Õß¡’§à“ Ÿß°«à“§à“‡©≈’Ë¬∑’Ë‰¥â®“°°“√μ√«®

«—¥‡≈Á°πâÕ¬„π√–¥—∫∑’Ëμà“ß°—π‰¡à‡°‘π 5.0 cm/s „π∑—Èß Õß™à«ß‡«≈“

(μ“√“ß∑’Ë 1)  ”À√—∫„π·ßà∑‘»∑“ß °√–· πÈ”¡’≈—°…≥–°“√‰À≈¢÷Èπ

·≈–≈ßμ“¡Õ‘∑∏‘æ≈¢ÕßπÈ”¢÷ÈππÈ”≈ß‚¥¬¡’∑‘»‡°◊Õ∫®–‡ªìπ‰ª„π·π«

∑‘»‡Àπ◊Õ-„μâ ·μà‡∫π‰ª„π·π«∑‘»μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ-μ–«—πμ°

‡©’¬ß„μâ‡≈Á°πâÕ¬ (¿“æ∑’Ë 5) ∑—Èßπ’Èº≈®“°·∫∫®”≈Õß¡’·π«‚πâ¡

°“√‡∫π¢Õß∑‘»∑“ß¡“°°«à“º≈®“°°“√μ√«®«—¥ª√–¡“≥ 5 Õß»“

¢π“¥§«“¡‡√Á«¢Õß°√–· πÈ” (cm/s)

‡¥◊Õπ ∑’Ë¡“¢Õß¢âÕ¡Ÿ≈ ‡©≈’Ë¬ ± SD μË” ÿ¥  Ÿß ÿ¥

¡°√“§¡ 2537 °“√μ√«®«—¥ 15.48 ± 11.29 0.20 50.70

·∫∫®”≈Õß 19.12 ± 11.54 0.31 65.68

¡‘∂ÿπ“¬π 2537 °“√μ√«®«—¥ 14.62 ± 12.37 0.20 56.70

·∫∫®”≈Õß 17.56 ± 11.49 0.40 48.63

μ“√“ß∑’Ë 1 º≈°“√‡ª√’¬∫‡∑’¬∫¢π“¥§«“¡‡√Á«¢Õß°√–· πÈ”™—Ë«¢≥– (Instantaneous Current) √–À«à“ß§à“∑’Ë‰¥â®“°°“√μ√«®«—¥·≈–

®“°°“√§”π«≥‚¥¬·∫∫®”≈Õß „π‡¥◊Õπ¡°√“§¡ ·≈–¡‘∂ÿπ“¬π 2537

«‘®“√≥åº≈°“√»÷°…“
º≈°“√»÷°…“·≈–°“√‡ª√’¬∫‡∑’¬∫º≈°“√§”π«≥°—∫º≈

®“°°“√μ√«®«—¥ · ¥ß„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈¢ÕßπÈ”¢÷ÈππÈ”≈ß∑’Ë¡’μàÕ

°√–· πÈ”™—Ë«¢≥– (¿“æ∑’Ë 5) „π¢≥–∑’ËÀ“°æ‘®“√≥“∑’Ë°“√‰À≈‡«’¬π

´÷Ëß‡ªìπ≈—°…≥–°√–· πÈ”∑’Ë‡°‘¥®“°°“√°√Õß‡Õ“§à“°√–· πÈ”

™—Ë«¢≥–ÕÕ°‰ª (Residual current) ∑”„ÀâÕ‘∑∏‘æ≈¢Õß≈¡¡√ ÿ¡

ª√‘¡“≥πÈ”∑à“ ·≈–πÈ”¢÷ÈππÈ”≈ß μàÕ°“√‰À≈‡«’¬π¡’§«“¡‡¥àπ™—¥

¡“°¢÷Èπ °“√‰À≈‡«’¬π∑’Ë‡Àπ’Ë¬«π”‚¥¬πÈ”¢÷ÈππÈ”≈ß (Tide-induced

residual current) ¡’∑‘»∑“ß®“°∑‘»„μâ Ÿà∑‘»‡Àπ◊Õ¢Õßæ◊Èπ∑’Ë §≈â“¬

°—∫„π™à«ß∑’Ë‰¥â√—∫Õ‘∑∏‘æ≈®“°≈¡¡√ ÿ¡μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ·μà

°√–· πÈ”¡’¢π“¥μË”°«à“ (¿“æ∑’Ë 6) Õ“®‡°‘¥®“°μ—«‡°“– ’™—ß∑’Ë

‡Àπ’Ë¬«π”„Àâ°√–· πÈ”¢÷Èπ·√ß°«à“°√–· πÈ”≈ß‡ªìπº≈„Àâ°√–· 

πÈ” ÿ∑∏‘¡’∑‘»‰ª∑“ß‡Àπ◊Õ  Õ¬à“ß‰√°Á¥’°“√‡ª≈’Ë¬π·ª≈ß√Ÿª·∫∫

°“√‰À≈‡«’¬π„π∑ÿ°Ê ‡¥◊Õπμ“¡º≈°“√»÷°…“ (¿“æ∑’Ë 4) · ¥ß

„Àâ‡ÀÁπ«à“≈¡·≈–πÈ”∑à“¡’Õ‘∑∏‘æ≈‡Àπ◊Õ°«à“πÈ”¢÷ÈππÈ”≈ß ‡æ√“–∂â“

À“°πÈ”¢÷ÈππÈ”≈ß¡’Õ‘∑∏‘æ≈¡“°°«à“·≈â« √Ÿª·∫∫°“√‰À≈‡«’¬π®–

‰¡à‡ª≈’Ë¬π·ª≈ßÀ√◊Õ‡ª≈’Ë¬π·ª≈ßπâÕ¬„π·μà≈–ƒ¥Ÿ°“≈

°“√‡ª≈’Ë¬π·ª≈ßμ“¡ƒ¥Ÿ°“≈¢Õß≈—°…≥–°“√‰À≈‡«’¬π

°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’

≈¡¡√ ÿ¡‡Àπ’Ë¬«π”„ÀâπÈ”∑–‡≈®“°¿“¬πÕ°‰À≈‡¢â“¡“„πæ◊Èπ∑’Ë„π

∑‘»∑“ß∑’Ë·μ°μà“ß°—π ‚¥¬∑—Ë«‰ª„π™à«ß∑’Ë≈¡¡’·π«‚πâ¡¢Õß∑‘»∑“ß

∑’Ëæ—¥¡“®“°∑‘»‡Àπ◊Õ ∑‘»μ–«—πÕÕ° ·≈–∑‘»„μâ √–À«à“ß‡¥◊Õπ

æƒ»®‘°“¬π ·≈–‡¥◊Õπ¡’π“§¡ ∑”„ÀâπÈ”∑–‡≈®“°¿“¬πÕ°‰À≈

‡¢â“¡“„πæ◊Èπ∑’Ë®“°∑‘»„μâ¢÷Èπ¡“ Ÿà∑‘»‡Àπ◊Õ ®“°π—Èπ®÷ß‰À≈ÕÕ°®“°

æ◊Èπ∑’Ë∑“ß∑‘»μ–«—πμ° „π∑“ß°≈—∫°—π™à«ß∑’Ë≈¡¡√ ÿ¡®“°∑‘»μ–«—πμ°

¡’°”≈—ß·√ß √–À«à“ß‡¥◊Õπ¡‘∂ÿπ“¬π ·≈–‡¥◊Õπ ‘ßÀ“§¡ ‡°‘¥°“√

‰À≈‡«’¬π„π≈—°…≥–∑’Ëμ√ß¢â“¡°—π §◊Õ¡’πÈ”∑–‡≈‰À≈‡¢â“¡“„π

æ◊Èπ∑’ËμÕπ∫π®“°∑‘»μ–«—πμ° ®“°π—Èπ®÷ß‰À≈≈ß‰ª∑“ß∑‘»„μâ®π

°√–∑—Ëß‰À≈ÕÕ°®“°æ◊Èπ∑’Ë‰ª  ”À√—∫°“√‰À≈‡«’¬π°√–· πÈ”„π

™à«ßÕ◊Ëπ´÷Ëß‡ªìπ™à«ß‡ª≈’Ë¬πƒ¥Ÿ¡√ ÿ¡ ®–¡’≈—°…≥–∑’Ë‰¡à·πàπÕπ ‡°‘¥

®“°∑‘»∑“ß≈¡∑’Ë‡ª≈’Ë¬π·ª≈ß„π™à«ß‡ª≈’Ë¬πƒ¥Ÿ°“≈  ”À√—∫

Õ‘∑∏‘æ≈¢ÕßπÈ”∑à“®“°·¡àπÈ”∫“ßª–°ß∑”„Àâ°√–· πÈ”∑’Ë∫√‘‡«≥

ª“°·¡àπÈ”¡’°”≈—ß·√ß‡π◊ËÕß¡“®“°°√–∫«π°“√ Entrainment ∑”„Àâ

‡°‘¥°√–· πÈ”∑’Ë‰À≈ÕÕ°®“°∫√‘‡«≥ª“°·¡àπÈ”¡’°”≈—ß·√ß„π™à«ß
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¿“æ∑’Ë 5 °“√‡ª√’¬∫‡∑’¬∫§à“°√–· πÈ”∑’Ë‰¥â®“°°“√«—¥‚¥¬∑ÿàπ ”√«® ¡ÿ∑√»“ μ√å∑’Ë∫√‘‡«≥„°≈â°—∫‡°“– ’™—ß ·≈–®“°°“√§”π«≥

‚¥¬·∫∫®”≈Õß „π™à«ß‡¥◊Õπ¡°√“§¡ (°) ·≈–„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π 2537 (¢)

‡¥◊Õπ ‘ßÀ“§¡∂÷ß‡¥◊Õπ°—π¬“¬π Õ¬à“ß‰√°Á¥’ ¢âÕº‘¥æ≈“¥¢Õßº≈

°“√§”π«≥Õ“®‡°‘¥¢÷Èπ‰¥â ‡π◊ËÕß®“°·∫∫®”≈Õß Õß¡‘μ‘∑’Ë„™â„π

°“√»÷°…“‰¡à “¡“√∂®”≈Õß°√–· πÈ”∑’Ë¡’Õ‘∑∏‘æ≈¡“®“°§«“¡

·μ°μà“ß¢Õß§«“¡Àπ“·πàπ¢ÕßπÈ” ÷́ËßÕ“®¡’§«“¡ ”§—≠„πƒ¥Ÿ°“≈

∑’Ë¡’πÈ”®◊¥‰À≈≈ß Ÿà∑–‡≈„πª√‘¡“≥¡“°‰¥â

≈—°…≥–°“√‰À≈‡«’¬π∑’Ë ‰¥â®“°º≈°“√»÷°…“ Õ“®π”‰ª

‡™◊ËÕ¡‚¬ß°—∫°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æπÈ”∑–‡≈„π∫√‘‡«≥ª“°·¡àπÈ”

∫“ßª–°ß·≈–™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’‡°’Ë¬«°—∫º≈°√–∑∫®“°

πÈ”∑–‡≈¿“¬πÕ°∑’Ë ‰À≈‡¢â“¡“„πæ◊Èπ∑’Ë ‰¥â °≈à“«§◊Õ„π™à«ß≈¡

¡√ ÿ¡μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‡ªìπ™à«ß∑’ËπÈ”∑–‡≈®“°∫√‘‡«≥Õà“«‰∑¬

μÕπ≈à“ß¡’ ‚Õ°“ ‰À≈‡¢â“¡“„πæ◊Èπ∑’Ë „π¢≥–∑’Ë™à«ß∑’Ë≈¡¡√ ÿ¡

μ–«—πμ°‡©’¬ß„μâ¡’°”≈—ß·√ß πÈ”∑–‡≈∑“ß¥â“π‡Àπ◊Õ¢ÕßÕà“«‰∑¬

μÕπ∫π®–‰À≈‡¢â“¡“„πæ◊Èπ∑’Ë∑“ßΩíòßμ–«—πμ° ¡’§«“¡‡ªìπ‰ª‰¥â«à“

°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æπÈ”¿“¬„πæ◊Èπ∑’ËÕ“®‰¥â√—∫Õ‘∑∏‘æ≈®“°πÈ”

∑’Ë ‰À≈‡¢â“¡“®“°¿“¬πÕ°æ◊Èπ∑’Ë®“°μà“ß∫√‘‡«≥„πª√‘¡“≥∑’Ë

·μ°μà“ß°—πμ“¡ƒ¥Ÿ°“≈ ÷́Ëß‡ªìπª√–‡¥Áπ∑’Ëπà“ π„®»÷°…“∂÷ß§«“¡

 —¡æ—π∏åμà“ßÊ ‡À≈à“π’ÈμàÕ‰ª„πÕπ“§μ
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¿“æ∑’Ë 6 °“√‰À≈‡«’¬π°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–

™“¬Ωíòß®—ßÀ«—¥™≈∫ÿ√’∑’Ëæ‘®“√≥“©æ“–ªí®®—¬®“°πÈ”¢÷Èπ

πÈ”≈ß

 √ÿª
·∫∫®”≈Õß‰Œ‚¥√‰¥π“¡‘§ Õß¡‘μ‘ ‰¥â∂Ÿ°π”¡“„™â»÷°…“

°“√‰À≈‡«’¬π°√–· πÈ”∫√‘‡«≥ª“°·¡àπÈ”∫“ßª–°ß·≈–™“¬Ωíòß

®—ßÀ«—¥™≈∫ÿ√’ º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈¢Õß≈¡¡√ ÿ¡

·≈–ª√‘¡“≥πÈ”∑à“∑’Ë¡’μàÕ°“√‡ª≈’Ë¬π·ª≈ßμ“¡ƒ¥Ÿ°“≈¢Õß≈—°…≥–

°“√‰À≈‡«’¬π°√–· πÈ” ≈¡®“°∑“ß∑‘»‡Àπ◊Õ ∑‘»μ–«—πÕÕ°·≈–

∑‘»„μâ ∑”„Àâ‡°‘¥°“√‰À≈‡«’¬π®“°∑‘»„μâ¢÷Èπ Ÿà∑‘»‡Àπ◊Õ ·≈â«®÷ß

‰À≈‡∫πÕÕ°‰ª∑“ß∑‘»μ–«—πμ° „π¢≥–∑’Ë „π™à«ß∑’Ë≈¡¡√ ÿ¡

μ–«—πμ°‡©’¬ß„μâ¡’°”≈—ß·√ß ‡°‘¥°“√‰À≈‡«’¬π¢ÕßπÈ”‡¢â“¡“„π

∫√‘‡«≥μÕπ‡Àπ◊Õ¢Õßæ◊Èπ∑’Ë®“°∑‘»μ–«—πμ°·≈â«‰À≈≈ß Ÿà∑‘»„μâ

Õ‘∑∏‘æ≈®“°·¡àπÈ”∫“ßª–°ß∑”„Àâ°√–· πÈ”‰À≈ÕÕ° Ÿà∑–‡≈

¡’°”≈—ß·√ß„π™à«ßƒ¥ŸπÈ”¡“°

°‘μ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È ‰¥â√—∫ß∫ª√–¡“≥ π—∫ πÿπ®“° ¿“«‘®—¬·Ààß™“μ‘

ª√–®”ªïß∫ª√–¡“≥ 2543 ¢Õ¢Õ∫§ÿ≥  ¿“«‘®—¬·Ààß™“μ‘∑’Ë

‡Õ◊ÈÕ‡øóôÕ¢âÕ¡Ÿ≈°√–· πÈ”®“°°“√μ√«®«—¥‚¥¬∑ÿàπ ¡ÿ∑√»“ √å ·≈–

0       5 km

 2.0 cm/s
¿“§«‘™“«“√‘™»“ μ√å §≥–«‘∑¬“»“ μ√å  ”À√—∫°“√ π—∫ πÿπ

‹Õÿª°√≥å·≈– ‘ËßÕ”π«¬§«“¡ –¥«°„π°“√∑”«‘®—¬ ¢Õ¢Õ∫§ÿ≥

ºŸâª√–‡¡‘π∫∑§«“¡∑—Èß “¡∑à“π∑’Ë ‰¥â „Àâ§”·π–π” ”À√—∫°“√

ª√—∫ª√ÿß∫∑§«“¡„Àâ¡’§«“¡∂Ÿ°μâÕß ¡∫Ÿ√≥å¡“°¢÷Èπ
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