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∫∑§—¥¬àÕ

≈ÿà¡πÈ”™’®—¥‡ªìπ≈ÿà¡πÈ”¢π“¥„À≠à∑’ËÕ¬Ÿà∑“ß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ·≈–‡ªìπæ◊Èπ∑’Ë

‡°…µ√°√√¡∑’Ë ”§—≠¢Õßª√–‡∑» æ◊Èπ∑’Ë‡°…µ√°√√¡ à«π„À≠à‡ªìπæ◊Èπ∑’Ë°“√‡°…µ√∑’ËÕ“»—¬πÈ”Ωπ ´÷Ëß®–‰¥â√—∫º≈

°√–∑∫®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ¿Ÿ¡‘Õ“°“»‚¥¬µ√ß ∑—Èß®“°°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥πÈ”Ωπ∑’Ë®–‡¢â“ Ÿà≈ÿà¡πÈ”

·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß à«π∑’ËµâÕß Ÿ≠‡ ’¬‰ª‡π◊ËÕß®“°ª√‘¡“≥°“√„™âπÈ”√«¡¢Õßæ◊™Õ—π‡π◊ËÕß¡“®“°Õÿ≥À¿Ÿ¡‘

∑’Ë Ÿß¢÷Èπ·≈–™à«ß‡«≈“∑’Ë¡’Õ“°“»√âÕπ ÷́Ëß®–¬“«π“π¢÷Èπ„πÕπ“§µ °“√‡ª≈’Ë¬π·ª≈ß∑—Èß Õß¥â“ππ’Èπ”¡“´÷Ëß®ÿ¥¡ÿàßÀ¡“¬

¢Õß√“¬ß“π©∫—∫π’È∑’ËµâÕß°“√Õ∏‘∫“¬∂÷ß§«“¡æÕ‡æ’¬ß¢Õßª√‘¡“≥πÈ”„πÕπ“§µ °“√»÷°…“‰¥âæ‘®“√≥“ª√‘¡“≥πÈ”

 “¡“√∂π”¡“„™â‰¥â (Water availability) ´÷Ëßπ‘¬“¡‚¥¬º≈µà“ß¢Õßª√‘¡“≥Ωπ·≈–ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™

‚¥¬«‘‡§√“–Àå∂÷ß°“√„™âª√–‚¬™πå∑’Ë¥‘π 5 ª√–‡¿∑ §◊Õ °“√‡æ“–ª≈Ÿ°¢â“« ¢â“«‚æ¥ ÕâÕ¬ ¡—π ”ª–À≈—ß ·≈–æ◊Èπ∑’Ë

ªÉ“‰¡â ª√–°Õ∫°—∫°“√‡ª≈’Ë¬π·ª≈ß ¿“æ¿Ÿ¡‘Õ“°“»√–À«à“ß™à«ßªï §.».2010 - 2039 ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ªï §.».1980

- 2009 º≈°“√»÷°…“æ∫«à“ ª√‘¡“≥πÈ”Ωπ√“¬ªï√–À«à“ßªï §.».2010 - 2039¡’·π«‚πâ¡∑’Ë®–æ‘Ë¡¢÷Èπª√–¡“≥ 3 %

‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥πÈ”Ωπ„π™à«ßªï §.».1980 - 2009„π¢≥–∑’Ëª√‘¡“≥°“√„™âπÈ”√«¡¢Õßæ◊™¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ

ª√–¡“≥ 2 % ·≈–‡¡◊ËÕæ‘®“√≥“ª√‘¡“≥πÈ”∑’Ë®– “¡“√∂π”¡“„™â‰¥âæ∫«à“¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπª√–¡“≥ 2 %  ́ ÷Ëß· ¥ß«à“

ª√‘¡“≥πÈ”Ωπ„πÕπ“§µ‡æ‘Ë¡¢÷Èπ‡æ’¬ßæÕ∑’Ë®–™¥‡™¬§«“¡µâÕß°“√„™âπÈ”¢Õßæ◊™„πÕπ“§µÀ“°°“√‡æ“–ª≈Ÿ°¬—ß§ß

√Ÿª·∫∫‡¥‘¡‡™àπ∑’Ë‡ªìπÕ¬Ÿà„πªí®®ÿ∫—π Õ¬à“ß‰√°Áµ“¡§«“¡ “¡“√∂„π°“√°—°‡°Á∫πÈ”‰«â„™âπÕ°ƒ¥ŸΩπ°Á¬—ß‡ªìπªí®®—¬

∑’Ë¡’ ”§—≠∑’ËµâÕß§”π÷ß∂÷ß ‡™àπ°—π

Abstract

Chi river basin is large river basin in northeastern region of Thailand which is major agricultural area

of the country. Majority of agricultural activity in Chi river basin is rain-fed system, which is directly exposed

to climate risk. Climate change from global warming effect may have impact on crop production in various

aspects. Change in temperature, rainfall distribution and solar radiation could affect crop yield, however, impact

of climate change on evapotranspiration of plant could alter water demand for agricultural sector, which could
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∫∑π”

°“√ ‡ª≈’Ë ¬π·ª≈ß ¿“æ¿Ÿ¡‘Õ“°“»·≈–

º≈°√–∑∫∑’ËÕ“®‡°‘¥¢÷Èπ‡ªìπª√–‡¥Áπªí≠À“´÷Ëß‰¥â√—∫

§«“¡ π„®Õ¬à“ß¡“°„πªí®®ÿ∫—π ·≈–‡¡◊ËÕæ‘®“√≥“«à“

ª√–‡∑»‰∑¬¡’æ◊Èπ∞“πÕ¬Ÿà∫π°‘®°√√¡¥â“π°“√‡°…µ√

À√◊Õº≈º≈‘µ∑“ß°“√‡°…µ√ °“√¥”‡π‘π™’«‘µ¢Õß

ª√–™“™π à«π„À≠à´÷ËßÕ¬Ÿà„π¿“§‡°…µ√°√√¡¢÷Èπ°—∫

 ¿“æ¿Ÿ¡‘Õ“°“»∑’Ë‡À¡“– ¡ µ≈Õ¥®π∑√—æ¬“°√πÈ”

∑’ËæÕ‡æ’¬ßµàÕ°‘®°√√¡¥â“π°“√‡°…µ√  ÷́Ëßæ◊Èπ∑’Ë

‡°…µ√°√√¡ à«π„À≠à¢Õßª√–‡∑»¬—ßµâÕßæ÷Ëßæ“ ¿“æ

Õ“°“»‡ªìπªí®®—¬ ”§—≠ °“√‡ª≈’Ë¬π·ª≈ß ¿“æ¿Ÿ¡‘

Õ“°“»®÷ßÕ“® àßº≈°√–∑∫µàÕª√–‡∑»‚¥¬√«¡Õ¬à“ß¡“°

≈ÿà¡πÈ”™’´÷Ëß‡ªìπ≈ÿà¡πÈ”∑’Ë‡≈◊Õ°¡“ ”À√—∫°“√»÷°…“π’È‡ªìπ

≈ÿà¡πÈ”¢π“¥„À≠à≈ÿà¡πÈ”Àπ÷Ëß∑’ËÕ¬Ÿà∑“ß¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ®÷ß‡ªìπæ◊Èπ∑’Ë∑’Ë§“¥‰¥â«à“

Õ“®®–‰¥â√—∫º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æ

Õ“°“»Õ¬à“ß‰¡à “¡“√∂À≈’°‡≈’Ë¬ß‰¥â §√Õ∫§≈ÿ¡æ◊Èπ∑’Ë 12

®—ßÀ«—¥ ‡ªìπæ◊Èπ∑’Ë‡°…µ√°√√¡∑’Ë ”§—≠¢Õßª√–‡∑»

‚¥¬‡©æ“–°“√ª≈Ÿ°¢â“« ÷́Ëß‡ªìπæ◊™‡»√…∞°‘®À≈—°

ª√–°Õ∫°—∫°“√∑’Ë°“√º≈‘µ¢â“«„π¿“§µ–«—πÕÕ°‡©’¬ß

‡Àπ◊Õ à«π„À≠à‡ªìπ°“√º≈‘µ‚¥¬Õ“»—¬πÈ”Ωπ ÷́Ëß¡’§«“¡

‡ ’Ë¬ß Ÿß®“°§«“¡·ª√ª√«π¢ÕßΩπ∑—Èß„π·ßàª√‘¡“≥

·≈–°“√°√–®“¬µ—« (‡°√‘° ·≈– π‘¡‘µ√, 2548)

®“°∑’Ë°≈à“«¡“·≈â«∑√—æ¬“°√πÈ”®÷ß®—¥‡ªìπ

ªí®®—¬∑’Ë¡’§«“¡ ”§—≠µàÕæ◊Èπ∑’Ë»÷°…“Õ¬à“ß¡“° ´÷Ëß‚¥¬

∑—Ë«‰ª·≈â«‡¡◊ËÕ°≈à“«∂÷ß°“√‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»

¬àÕ¡‡ªìπ∑’Ë‡¢â“„®‚¥¬∑—Ë«‰ª«à“®– àßº≈°√–∑∫∂÷ßªí®®—¬

∑“ß ¿“æÕ“°“» ‡™àπª√‘¡“≥Ωπ Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬

≈¡¡√ ÿ¡ ‚¥¬®“°°“√»÷°…“¢Õß§≥– ‘Ëß·«¥≈âÕ¡·≈–

∑√—æ¬“°√»“ µ√å (2551) æ∫«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß

 ¿“æÕ“°“»„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ „π™à«ßªï

§.». 2010-2039  ‡¡◊ËÕ‡∑’¬∫°—∫™à«ßªï §.». 1970-1989

(ªï∞“π) ¡’·π«‚πâ¡∑’ËÕÿ≥À¿Ÿ¡‘‡©≈’Ë¬®–‡æ‘Ë¡¢÷Èπª√–¡“≥

1 Õß»“‡´≈‡´’¬  √«¡∑—Èß¡’·π«‚πâ¡∑’Ë®”π«π«—π√âÕπ

®–‡æ‘Ë¡¢÷Èπ¡“°°«à“ªï∞“π πÕ°®“°π’Èª√‘¡“≥πÈ”Ωπ¬—ß¡’

·π«‚πâ¡®–‡æ‘Ë¡¢÷Èπ 17 ¡‘≈≈‘‡¡µ√µàÕªï ´÷Ëß°“√

‡ª≈’Ë¬π·ª≈ß¢Õßªí®®—¬‡À≈à“π’È¬àÕ¡ àßº≈°√–∑∫

∂÷ß∑√—æ¬“°√πÈ”∑’Ë®–‡ª≈’Ë¬π·ª≈ß‰ª„πÕπ“§µ·≈–

 àßº≈µàÕ‡π◊ËÕß∂÷ß¿“§ à«π∑’Ë ”§—≠ §◊Õ ¿“§‡°…µ√°√√¡

´÷Ëß¡’æ◊™‡»√…∞°‘®À≈—° §◊Õ ¢â“« ¢â“«‚æ¥‡≈’È¬ß —µ«å

ÕâÕ¬ ·≈–¡—π ”ª–À≈—ß ´÷Ëßæ◊™·µà≈–™π‘¥‡À≈à“π’È¡’°“√

„™âπÈ”„πª√‘¡“≥∑’Ë·µ°µà“ß°—π ·≈–Õ“®‡ª≈’Ë¬π·ª≈ß

‰ª„πÕπ“§µ‚¥¬¢÷Èπ°—∫ªí®®—¬∑“ß ¿“æÕ“°“»‡ªìπÀ≈—°

‰¥â·°à Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“» §«“¡‡√Á«≈¡ §«“¡‡¢â¡· ß

·≈–§«“¡™◊Èπ¢ÕßÕ“°“»∑—Èßπ’È √“¬ß“π¢Õß§≥–

 ‘Ëß·«¥≈âÕ¡·≈–∑√—æ¬“°√»“ µ√å¡À“«‘∑¬“≈—¬¡À‘¥≈

(2551) ‰¥â§“¥°“√≥å«à“ °“√„™âπÈ”¢Õß¢â“«µ“¡°“√

be driven by projected longer and warmer summertime in the river basin. This study aims to understand change

in water demand to support agricultural activities in the future by study change in balance between annual

precipitation and water loss from evapotranspiration under climate change scenario, ECHAM4 A2 which was

downscaled using PRECIS regional climate model. The study compares change in water availability and

evapotranspiration between the period of 1980-2009 (baseline) and 2010-2039 (future). The analysis based on

land use and land cover of 5 mixed vegetations; rice, maize sugarcane, cassava and forest area. Results from

analysis shown 3% increasing in total annual rainfall and 2% increasing of evapotranspiration and water

availability will increase about 2% in a future. In conclusion, current crop production pattern and land use in

the Chi river basin still be able to cope with influence of climate change, but water management may become

more complicate during the dry season.

§” ”§—≠: ≈ÿà¡πÈ”™’, ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â, Water availability

Keywords: Chi basin, climate change, crop evapotranspiration, water availability
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®”≈Õß ¿“æÕ“°“»µ“¡ A2 scenario2 „π™à«ßªï

§.».2010 - 2059 ®–¡’§«“¡µâÕß°“√„™âπÈ”‡æ‘Ë¡¢÷Èπ

ª√–¡“≥ 20% ‚¥¬º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß

¢Õß ¿“æÕ“°“»π’Èπ”¡“ Ÿàª√–‡¥Áπ∑’Ë ”§—≠ §◊Õ °“√

‡ª≈’Ë¬π·ª≈ßª√‘¡“≥πÈ”∑’Ë Ÿ≠‡ ’¬‰ª®“°°“√„™âπÈ”¢Õßæ◊™

√«¡∂÷ß°“√„™âπÈ”„π¿“§ à«πÕ◊ËπÊ Õ’°π—Èπ ®–∂Ÿ°™¥‡™¬

‚¥¬ª√‘¡“≥πÈ”Ωπ∑’Ë‡æ‘Ë¡¢÷Èπ „πÕπ“§µ®“°°“√‡ª≈’Ë¬π

·ª≈ß¢Õß ∂“æÕ“°“»‡™àπ‡¥’¬«°—π‰¥âÀ√◊Õ‰¡à ´÷Ëß®–

π”¡“ Ÿà«—µ∂ÿª√– ß§å¢Õß√“¬ß“π©∫—∫π’È §◊Õ °“√»÷°…“

º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»∑’Ë¡’µàÕ∑√—æ¬“°√

πÈ”„π≈ÿà¡πÈ”™’ ´÷Ëß°”Àπ¥‡ªìπæ◊Èπ∑’Ë»÷°…“ ‚¥¬°“√

æ‘®“√≥“∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥πÈ”∑’Ë®– Ÿ≠

‡ ’¬‰ª„π¿“§‡°…µ√°√√¡‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß

¢Õß ¿“æÕ“° “» ‡ª√’ ¬∫ ‡∑’ ¬∫°— ∫ª√‘ ¡ “≥Ωπ

∑’Ë‡ª≈’Ë¬π·ª≈ß„πÕπ“§µ ·≈–ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”

¡“„™â (Water availability  À√◊Õ Water yield) µ“¡

§”π‘¬“¡¢Õß Sun et al. (2002) §◊Õ º≈µà“ß√–À«à“ß

ª√‘¡“≥Ωπ√«¡√“¬ªï ·≈–ª√‘¡“≥πÈ”∑’Ë Ÿ≠‡ ’¬‚¥¬

°“√§“¬√–‡À¬®√‘ß (Actual evapotranspiration: AET)

®–‡ªìπµ—«·ª√´÷Ëßπ”¡“„™â ‡æ◊ËÕµÕ∫«—µ∂ÿª√– ß§å

√“¬ß“π©∫—∫π’È ∑—Èßπ’È‡æ◊ËÕ„Àâ‡ªìπ·π«∑“ß Ÿà°“√«“ß·ºπ

°“√®—¥°“√·≈–∫√‘À“√∑√—æ¬“°√πÈ”„πÕπ“§µ

«‘∏’°“√»÷°…“

¢âÕ¡Ÿ≈°“√§“¥°“√≥å ¿“æÕ“°“»„πÕπ“§µ

¿“¬„µâ°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡»√…°‘®·≈– —ß§¡∑’Ëπ”¡“„™â

„π°“√»÷°…“π’È ‡ªìπ°“√§“¥°“√≥å‚¥¬Àπà«¬ß“π IPCC

µ“¡·π«∑“ß A2 Scenario ‚¥¬¢âÕ¡Ÿ≈∑’Ëπ”¡“„™â‰¥â

®“°º≈°“√®”≈Õß ¿“æÕ“°“»√–¥—∫¿Ÿ¡‘¿“§∑’Ë§«“¡

≈–‡Õ’¬¥ 0.2 Õß»“ ´÷Ëß§”π«≥‚¥¬·∫∫®”≈Õß ¿“æ

¿Ÿ¡‘Õ“°“»√–¥—∫¿Ÿ¡‘¿“§ PRECIS (Providing REgional

Climates for Impacts Studies) ·≈–„™âº≈°“√®”≈Õß

 ¿“æ¿Ÿ¡‘Õ“°“»√–¥—∫‚≈° (Global Circulation Model)

®“°·∫∫®”≈Õß ECHAM4 ‡ªìπ¢âÕ¡Ÿ≈π”‡¢â“·∫∫®”≈Õß

´÷Ëß®—¥∑”¢÷Èπ‚¥¬»Ÿπ¬å‡§√◊Õ¢à“¬ß“π«‘‡§√“–Àå «‘®—¬ ·≈–

Ωñ°Õ∫¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚≈°·Ààß¿Ÿ¡‘¿“§‡Õ‡™’¬

µ–«—πÕÕ°‡©’¬ß„µâ (SEA START RC) „π°“√»÷°…“

π’È‰¥â·∫àß™à«ßªï∑’Ë„™â„π°“√»÷°…“‡ªìπ 2 ™à«ß §◊Õ §.».

1980 - 2009 ÷́Ëß°”Àπ¥„Àâ‡ªìπªï∞“π ·≈–™à«ßªï §.».

2010 - 2039 ‡ªìπ™à«ßªïÕπ“§µ ‚¥¬º≈ √ÿª®“°°“√

»÷°…“¢Õß§≥– ‘Ëß·«¥≈âÕ¡·≈–∑√—æ¬“°√»“ µ√å (2551)

æ∫«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æÕ“°“»„π¿“§µ–«—π

ÕÕ°‡©’¬ß‡Àπ◊Õ „π™à«ßªï §.».2010-2039 ‡¡◊ËÕ‡∑’¬∫

°—∫™à«ßªï §.». 1970-1989 ¡’·π«‚πâ¡°“√‡æ‘Ë¡¢÷Èπ¢Õß

Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ª√–¡“≥ 1 Õß»“‡´≈‡´’¬  √«¡∑—Èß¡’

·π«‚πâ¡∑’Ë®”π«π«—π√âÕπ®–‡æ‘Ë¡¢÷Èπ¡“°°«à“ªï∞“π

πÕ°®“°π’Èª√‘¡“≥πÈ”Ωπ¬—ß¡’·π«‚πâ¡®–‡æ‘Ë¡¢÷Èπ 17

¡‘≈≈‘‡¡µ√µàÕªï

„π°“√»÷°…“º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æ

Õ“°“»∑’Ë¡’µàÕ∑√—æ¬“°√πÈ”π—Èπ °“√»÷°…“π’È°”Àπ¥‚¥¬

°“√æ‘®“√≥“®“°ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â (Water

availability) µ“¡§”π‘¬“¡¢Õß Sun et al. (2002) §◊Õ

º≈µà“ß√–À«à“ßª√‘¡“≥Ωπ√«¡√“¬ªï ·≈–ª√‘¡“≥πÈ”∑’Ë

 Ÿ≠‡ ’¬‚¥¬°“√§“¬√–‡À¬®√‘ß (Actual evapotran-

spiration: AET)

     °“√§”π«≥ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™ „π∑“ß

ªØ‘∫—µ‘·≈â«®–∂◊Õ«à“ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™®–¡’§à“

‡∑à“°—∫ª√‘¡“≥°“√§“¬√–‡À¬¢Õßæ◊™ ‚¥¬„π°“√»÷°…“

π’È§”π÷ß∂÷ß°“√„™âª√–‚¬™πå∑’Ë¥‘π„π 5 ª√–‡¿∑ §◊Õ æ◊Èπ∑’Ë

‡æ“–ª≈Ÿ°¢â“« æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¢â“«‚æ¥ æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°ÕâÕ¬

æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¡—π ”ª–À≈—ß æ◊Èπ∑’ËªÉ“‰¡â ‚¥¬¡’¢â“«

‡ªìπæ◊™‡°…µ√°√√¡∑’Ë¡’æ◊Èπ∑’Ë ‡æ“–ª≈Ÿ°¡“°∑’Ë ÿ¥

√Õß≈ß¡“§◊Õ ¡—π ”ª–À≈—ß ÕâÕ¬ ·≈–¢â“«‚æ¥ µ“¡≈”¥—∫

(√Ÿª∑’Ë 1)

2°“√®”≈Õß‡Àµÿ°“√≥å°“√‡ª≈’Ë¬π·ª≈ß ¿“æ¿Ÿ¡‘Õ“°“»π’È∑’Ë§“¥°“√≥å‡ª≈’Ë¬π·ª≈ß„πÕπ“§µ —́Ëß°”Àπ¥‚¥¬Àπà«¬ß“π IPCC (Intergovernmental Panel
on Climate Change) µ“¡·π«∑“ß A2 Scenario (IPCC,2000) ‡ªìπ°“√¡Õß¿“æÕπ“§µ∂÷ß‚≈°∑’Ë¡’§«“¡·ª≈°·¬°·∫àßµ—«ÕÕ°‡ªìπ¿Ÿ¡‘µà“ßÊ
·≈–¡’°“√¢¬“¬µ—«¢Õßª√–™“°√ Ÿß °“√æ—≤π“‡»√…∞°‘®¥â“πµà“ßÊ ®–‡πâπ∑’Ë√–∫∫‡»√…∞°‘®¢Õß·µà≈–¿Ÿ¡‘¿“§ °“√‡ª≈’Ë¬π·ª≈ß„π¥â“π°“√„™â
‡∑§‚π‚≈¬’®–À≈“°À≈“¬‰¡à Õ¥ª√– “π°—π ·≈–°“√‡ª≈’Ë¬π·ª≈ß®–‡ªìπ‰ªÕ¬à“ß‰¡à√«¥‡√Á«π—°

2 11/11/09, 1:45 PM603



604 º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»∑’Ë¡’µàÕª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â„π≈ÿà¡πÈ”™’ «“√ “√«‘®—¬ ¡¢. 14 (7) : °√°Æ“§¡ 2552

√Ÿª∑’Ë 1. °“√„™âª√–‚¬™πå∑’Ë¥‘π‡æ◊ËÕ°“√‡°…µ√°√√¡„π≈ÿà¡πÈ”™’

°“√§”π«≥ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™‰√à ‰¥â·°à

æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¢â“« æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¢â“«‚æ¥ æ◊Èπ∑’Ë‡æ“–

ª≈Ÿ°ÕâÕ¬ æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¡—π ”ª–À≈—ß ¥”‡π‘π°“√¥—ßπ’È

● °“√§”π«≥§à“»—°¬¿“æ°“√§“¬√–‡À¬

 Ÿß ÿ¥ (Potential Evapotranspiration: PET) ®–§”π«≥

®“° ¡°“√ Modified Penman ‚¥¬„™âÕÿ≥¿Ÿ¡‘‡©≈’Ë¬√“¬

‡¥◊Õπ §«“¡™◊Èπ —¡æ—∑∏å√“¬‡¥◊Õπ ·≈–§«“¡‡√Á«≈¡√“¬

‡¥◊Õπ ´÷Ëß§à“µ—«·ª√∑’Ëπ”¡“„™â„π°“√µ”π«≥®–‰¥â®“°

°“√‡©≈’Ë¬§à“√“¬‡¥◊Õπµ≈Õ¥™à«ß 30 ªï µ“¡ ¡°“√

( “¬ ÿπ’¬å, 2546)

PET = C [WR
n
 + (1 - W) f(U) (e

a
 - e

d
)

C : §à“ª√—∫·°â (Adjustment Factor)

W : §à“ weighting factor „π‡∑Õ¡¢Õß

√—ß ’®“°¥«ßÕ“∑‘µ¬å

ea : §«“¡¥—π‰ÕπÈ”Õ‘Ë¡µ—«‡Àπ◊Õº‘«πÈ”

ed : §«“¡¥—π‰ÕπÈ”Õ‘Ë¡µ—«∑’ËÕÿ≥À¿Ÿ¡‘

®ÿ¥πÈ”§â“ß

Rn : §à“√—ß ’· ß·¥¥ ÿ∑∏‘

● °“√À“ª√‘¡“≥°“√„™âπÈ”„π¢Õßæ◊™‰¥â

®“°°“√º≈§Ÿ≥√–À«à“ß§à“»—°¬¿“æ°“√§“¬√–‡À¬ (ET0)

°—∫ —¡ª√– ‘∑∏‘Ïæ◊™ (Kc) „π°“√§”π«≥

ET
c
= Kc.ET

0

§à“ —¡ª√– ‘∑∏‘Ïæ◊™ (Kc) Õâ“ßÕ‘ß®“°°≈ÿà¡

ß“π«‘®—¬°“√„™âπÈ”™≈ª√–∑“π  à«π°“√„™âπÈ”

™≈ª√–∑“π  ”π—°Õÿ∑°«‘∑¬“·≈–∫√‘À“√πÈ”

°√¡™≈ª√–∑“π ·≈–°“√»÷°…“¢Õß Attarod et al.

(2006)

● §à“°“√§“¬√–‡À¬®√‘ß (Actual Evapotra-

nspiration: AET) ¢Õßæ◊Èπ∑’ËªÉ“§”π«≥®“° ¡°“√

(§≥– ‘Ëß·«¥≈âÕ¡·≈–∑√—æ¬“°√»“ µ√å, 2551)

AET= 0.7(PET)

§à“ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â (Water

availability À√◊Õ Water yield) „π√“¬ß“ππ’È®–„™â

µ“¡§”π‘¬“¡¢Õß Sun et al. (2002) §◊Õ º≈µà“ß

√–À«à“ßª√‘¡“≥Ωπ√«¡ (P) °—∫§à“°“√ Ÿ≠‡ ’¬πÈ”

‡π◊ËÕß®“°°“√§“¬√–‡À¬®√‘ß · ¥ß ¡°“√ ¥—ßπ’È

Water yield (Q) =  P - AET

‚¥¬§à“°“√§“¬√–‡À¬®√‘ß (AET)  ”À√—∫

æ◊™‰√à®–„™â§à“ ETc Õ¬à“ß‰√°Áµ“¡‡π◊ËÕß®“°§à“ Water

availability §”π«≥‚¥¬„™â§à“°“√§“¬√–‡À¬®“°°“√

„™âª√–‚¬™πå∑’Ë¥‘π 4 ª√–‡¿∑ ‡∑à“π—Èπ ®÷ß‰¡à‡∑à“°—∫
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§à“ª√‘¡“≥πÈ”∑à“µ“¡ ¡°“√ ¡¥ÿ≈πÈ” ‚¥¬§à“ª√‘¡“≥πÈ”

∑’Ë “¡“√∂π”¡“„™â®–∂Ÿ°π”¡“„™â‡ªìπ§à“∑’ËÕ∏‘∫“¬∂÷ß

∑√—æ¬“°√πÈ”„πÕπ“§µ‡π◊ËÕß®“°º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß

 ¿“æ¿Ÿ¡‘Õ“°“» ¿“¬„µâ ¡¡µ‘∞“π¢Õß°“√»÷°…“∑’Ë ”§—≠

§◊Õ °“√„™âª√–‚¬™πå∑’Ë¥‘π‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

º≈°“√»÷°…“

1. º≈°“√‡ª√’¬∫‡∑’¬∫§à“°“√„™âπÈ”

¢Õßæ◊™°—∫º≈®“°°“√§”π«≥

‡π◊ËÕß®“°°“√§”π«≥§à“»—°¬¿“æ°“√§“¬

√–‡À¬§”π«≥®“° ¿“æÕ“°“»´÷Ëß‡ªìπº≈®“°°“√

®”≈Õß‚¥¬·∫∫®”≈Õß PRECIS ¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß

¡’°“√‡ª√’¬∫‡∑’¬∫ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™®√‘ß®“°

°“√∑¥≈Õß°—∫ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™®“°°“√§”π«≥

‚¥¬· ¥ß°“√‡ª√’¬∫‡∑’¬∫µ“¡™π‘¥æ◊™ µ“¡√Ÿª∑’Ë 2

√Ÿª∑’Ë 2. ‡ª√’¬∫‡∑’¬∫§à“°“√„™âπÈ”¢Õßæ◊™®“°°“√∑¥≈Õß °—∫º≈°“√§”π«≥‚¥¬„™â¢âÕ¡Ÿ≈ ¿“æÕ“°“»®“°·∫∫®”≈Õß

(§à“°“√„™âπÈ”¢Õß¢â“« ¢â“«‚æ¥ ·≈–ÕâÕ¬Õâ“ßÕ‘ß®“° http://water.rid.go.th/hwm/cropwater /CWRdata/ET&ETo

/cwr-n_east.htm ·≈–ª√–¡“≥§à“°“√„™âπÈ”¢Õß¡—π ”ª–À≈—ß®“°√“¬ß“π¢Õß Attarod et al. (2006))

‚¥¬§à“°“√„™âπÈ”¢Õßæ◊™µ≈Õ¥Õ“¬ÿæ◊™∑’Ë

‰¥â ®“°°“√§”π«≥‚¥¬¢âÕ¡Ÿ≈ ¿“æÕ“°“»®“°

·∫∫®”≈Õß ·≈–°“√∑¥≈Õß¡’§à “„°≈â ‡§’¬ß°—π

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¢â“«´÷Ëß‡ªìπæ◊™‡°…µ√°√√¡∑’Ë¡’æ◊Èπ∑’Ë

¡“°°«à“∑’Ë ÿ¥„π≈ÿà¡πÈ”‚¥¬¡’§à“ 659 ¡‘≈≈‘‡¡µ√ „π¢≥–

∑’Ëº≈®“°°“√§”π«≥‰¥â 688 ¡‘≈≈‘‡¡µ√‚¥¬¡“°°«à“§à“

°“√„™âπÈ”®√‘ßª√–¡“≥ 4 % ‚¥¬¡—π ”ª–À≈—ß ÕâÕ¬

·≈–¢â“«‚æ¥‡≈’È¬ß —µ«å®–¡’ª√‘¡“≥®√‘ßª√–¡“≥ 371,

1034 ·≈– 1340 ¡‘≈≈‘‡¡µ√ µ“¡≈”¥—∫ ‚¥¬º≈®“°°“√

§”π«≥¡’§à“ª√–¡“≥ 588, 1212 ·≈– 1390 ¡‘≈≈‘‡¡µ√

µ“¡≈”¥—∫

2. °“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥Ωπ

·≈–§à“»—°¬¿“æ°“√§“¬√–‡À¬

®“°√Ÿª∑’Ë 3 ·≈– 4 · ¥ßª√‘¡“≥Ωπ√«¡

√“¬ªï„π™à«ßªï∞“π‚¥¬ª√‘¡“≥Ωπ‡©≈’Ë¬„π≈ÿà¡πÈ”

®–¡’§à“ 1346 ¡‘≈≈‘‡¡µ√ ·≈–¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¢÷Èπ

ª√–¡“≥ 3 %‚¥¬‡¡◊ËÕ·¬°æ‘®“√≥“√“¬ 3 ‡¥◊Õπ §◊Õ

™à«ß‡¥◊Õπ ∏.§.-°.æ. (DJF), ¡’.§.-æ.§. (MAM),

¡‘.¬.- .§. (JJA) ·≈–™à«ß‡¥◊Õπ °.¬.-æ.¬. (SON) ‚¥¬

®“°√Ÿª∑’Ë 4 · ¥ß·π«‚πâ¡°“√‡æ‘Ë¡¢÷Èπ„π™à«ß MAM

·≈– SON ‚¥¬‡æ‘Ë¡¢÷Èπª√–¡“≥ 6% ·≈– 14 „π¢≥–∑’Ë

ª√‘¡“≥Ωπ„π™à«ß JJA ¡’·π«‚πâ¡≈¥≈ßª√–¡“≥ 2%
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√Ÿª∑’Ë 3. ª√‘¡“≥Ωπ√«¡√“¬ªï„π™à«ßªï∞“π §.».1980-2009 (∫π´â“¬) ·≈–™à«ßªïÕπ“§µ §.».2010-2039 (∫π¢«“)

·≈–‡ªÕ√å‡ Á́πµå°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥Ωπ√«¡√“¬ªï¢ÕßªïÕπ“§µ‡∑’¬∫°—∫ªï∞“π (≈à“ß)

√Ÿª∑’Ë 4. ª√‘¡“≥Ωπ√«¡√“¬ 3 ‡¥◊Õπ §◊Õ ™à«ß‡¥◊Õπ ∏.§.-°.æ. (DJF), ¡’.§.-æ.§. (MAM), ¡‘.¬.- .§. (JJA)

·≈–™à«ß‡¥◊Õπ °.¬.-æ.¬. (SON) ‡ª√’¬∫‡∑’¬∫√–À«à“ßªï∞“π ·≈–ªïÕπ“§µ

§à“»—°¬¿“æ°“√§“¬√–‡À¬ ÷́Ëß‡ªìπ§à“∑’Ë· ¥ß

∂÷ß§«“¡ “¡“√∂„π°“√§“¬√–‡À¬ Ÿß∑’Ë ÿ¥‡π◊ËÕß®“°

 ¿“æÕ“°“»∑’Ë®–‡°‘¥¢÷Èπ‰¥â ‚¥¬º≈∑’Ë· ¥ß„π√Ÿª∑’Ë 5

· ¥ß„Àâ‡ÀÁπ«à“§à“»—°¬¿“æ°“√§“¬√–‡À¬„π™à«ßªï

∞“π ÷́Ëß¡’§à“‡©≈’Ë¬ª√–¡“≥ 1900 ¡‘≈≈‘‡¡µ√ ‚¥¬°“√

‡ª≈’Ë¬π·ª≈ß¢Õß§à“π’È°Á·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¢÷Èπª√–¡“≥

2 %  µ≈Õ¥∑—Èß≈ÿà¡πÈ” „π™à«ßªïÕπ“§µ ‚¥¬‡¡◊ËÕ·¬°

æ‘®“√≥“√“¬ 3 ‡¥◊Õπ ·≈â«®–æ∫«à“¡’§à“‡æ‘Ë¡¢÷Èπ‡≈Á°

πâÕ¬„π∑ÿ°™à«ß‡¥◊Õπ (√Ÿª∑’Ë 6) ‚¥¬§à“»—°¬¿“æ°“√§“¬

√–‡À¬ Ÿß ÿ¥„π™à«ß‡¥◊Õπ MAM
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√Ÿª∑’Ë 5. §à“»—°¬¿“æ°“√§“¬√–‡À¬√«¡√“¬ªï„π™à«ßªï∞“π §.».1980-2009 (´â“¬)

·≈–™à«ßªïÕπ“§µ §.».2010-2039 (¢«“)

√Ÿª∑’Ë 6. §à“»—°¬¿“æ°“√§“¬√–‡À¬√«¡√“¬ 3 ‡¥◊Õπ §◊Õ ™à«ß‡¥◊Õπ ∏.§.-°.æ. (DJF), ¡’.§.-æ.§. (MAM), ¡‘.¬.- .§. (JJA)

·≈–™à«ß‡¥◊Õπ °.¬.-æ.¬. (SON) ‡ª√’¬∫‡∑’¬∫√–À«à“ßªï∞“π ·≈–ªïÕπ“§µ

µ“√“ß∑’Ë 1. ª√‘¡“≥Ωπ (¡¡.µàÕ 3 ‡¥◊Õπ) ·≈–§à“»—°¬¿“æ°“√§“¬√–‡À¬ (¡¡.µàÕ 3 ‡¥◊Õπ) „π™à«ßªï∞“π

·≈–™à«ßªïÕπ“§µ
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3. ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™

®“°°“√»÷°…“æ∫«à“ª√‘¡“≥°“√„™âπÈ”√«¡

¢Õßæ◊™ ‡π◊ËÕß®“°°“√„™âª√–‚¬™πå∑’Ë¥‘π 5 ª√–‡¿∑ §◊Õ

°“√‡æ“–ª≈Ÿ°¢â“« ¢â“«‚æ¥ ¡—π ”ª–À≈—ß ·≈–ÕâÕ¬

√«¡∑—Èßæ◊Èπ∑’ËªÉ“‰¡â ¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬„π™à«ßªï

2010-2039 ‚¥¬·π«‚πâ¡¢Õß°“√‡ª≈’Ë¬π·ª≈ß®π∂÷ß

°≈“ß»µ«√√…®–¡’§à“ª√–¡“≥ 2 % ‚¥¬‡¡◊ËÕæ‘®“√≥“

°“√‡ª≈’Ë¬π·ª≈ß„π√Õ∫ªï·≈â«®–æ∫«à“™à«ß JJA ®–¡’

°“√‡ª≈’Ë¬π·ª≈ß¡“°°«à“™à«ßÕ◊Ëπ„π√Õ∫ªï ´÷Ë ß

 Õ¥§≈âÕß°—∫™à«ßƒ¥Ÿ°“√‡æ“–ª≈Ÿ°¢â“«´÷Ëß¡’æ◊Èπ∑’Ë

‡°…µ√°√√¡¡“°∑’Ë ÿ¥„π≈ÿà¡πÈ” (√Ÿª∑’Ë 7)

√Ÿª∑’Ë 7. °“√„™âπÈ”√«¡„π¿“§‡°…µ√°√√¡„π·µà≈–™à«ß 3 ‡¥◊Õπ §◊Õ ∏.§.-°.æ. (DJF) ¡’.§.-æ.§. (MAM) ¡‘.¬.- .§. (JJA)

·≈– °.¬.-æ.¬. (SON)

µ“√“ß∑’Ë 2. ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™√«¡„π™à«ßªï∞“π ·≈–™à«ßªïÕπ“§µ

4. ª√‘¡“≥πÈ”∑’Ë  “¡“√∂π”¡“„™â

(Water availability)

ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â À√◊Õ Water

avai labi l i ty ‡ªìπ§à “∑’Ë –∑âÕπ∂÷ßº≈®“°°“√

‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»‚¥¬ àßº≈ª√‘¡“≥πÈ”

∑’Ë®–‡¢â“ Ÿà≈ÿà¡πÈ”‚¥¬µ√ßºà“π∑“ßπÈ”Ωπ ·≈– à«π∑’Ë

 Ÿ≠‡ ’¬‰ª‡π◊ËÕß®“°°“√„™âπÈ”¢Õßæ◊™ ‚¥¬®“°°“√

‡ª√’¬∫‡∑’¬∫„π™à«ßªï §.».2010-2039 ‡¡◊ËÕ‡∑’¬∫°—∫ªï∞“π

æ∫«à“ ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â (Water availability)

¡’·π«‚πâ¡®–‡æ‘Ë¡¢÷Èπª√–¡“≥ 4 % ‚¥¬‡¡◊ËÕæ‘®“√≥“

°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â‰¥â

„π·µà≈–™à«ß 3 ‡¥◊Õπ ·≈â«æ∫«à“„π™à«ß¡‘.¬.- .§. JJA

¡’·π«‚πâ¡∑’Ë®–≈¥≈ßª√–¡“≥ 6 % „π¢≥–∑’Ë„π™à«ß

∏.§.-°.æ. (DJF) ¡’.§.-æ.§. (MAM) ·≈– °.¬.-æ.¬.

(SON) ¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¢÷Èπ (√Ÿª∑’Ë 8)
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√Ÿª∑’Ë 8. ª√‘¡“≥πÈ”∑’Ë “¡“√∂π”¡“„™â (Water availability) „π·µà≈–™à«ß 3 ‡¥◊Õπ §◊Õ ∏.§.-°.æ. (DJF) ¡’.§.-æ.§. (MAM)

¡‘.¬.- .§. (JJA) ·≈– °.¬.-æ.¬. (SON)

 √ÿªº≈°“√»÷°…“

º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»

„πÕπ“§µª√–¡“≥ 30 ªï¢â“ßÀπâ“ · ¥ß·π«‚πâ¡°“√

‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥Ωπ„π≈ÿà¡πÈ” √«¡∑—Èß°“√‡æ‘Ë¡¢÷Èπ

¢Õßª√‘¡“≥πÈ”∑’Ë®– Ÿ≠‡ ’¬‰ª‡π◊ËÕß®“°°“√„™âπÈ”

‡π◊ËÕß®“°°“√„™âª√–‚¬™πå∑’Ë¥‘π 5 ª√–‡¿∑ §◊Õ °“√

‡æ“–ª≈Ÿ°¢â“« ¢â“« ‚æ¥ ÕâÕ¬ ¡—π ”ª–À≈—ß ·≈–

æ◊Èπ∑’ËªÉ“‰¡â ´÷Ëß‡ªìπº≈ –∑âÕπ®“°°“√‡ª≈’Ë¬π·ª≈ß

¢ÕßÕÿ≥À¿Ÿ¡‘Õ“°“» §«“¡‡√Á«≈¡ ·≈–§«“¡™◊Èπ —¡æ—∑∏å

‚¥¬‡¡◊ËÕæ‘®“√≥“√à«¡√–À«à“ß∑—Èß Õßªí®®—¬ ®–· ¥ß

·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥πÈ”∑’Ë®– “¡“√∂

π”¡“„™â‰¥â„πÕπ“§µ„π∑“ß∑’Ë‡æ‘Ë¡¢÷Èπ ́ ÷Ëß‡ªìπ°“√· ¥ß

„Àâ‡ÀÁπ«à“ª√‘¡“≥πÈ”Ωπ∑’Ë‡¢â“ Ÿà≈ÿà¡πÈ”∑’Ë®–‡æ‘Ë¡ Ÿß¢÷Èπ

„πÕπ“§µπ—Èπ ®– “¡“√∂™¥‡™¬°“√ Ÿ≠‡ ’¬πÈ”

‡π◊ËÕß®“°ª√‘¡“≥°“√„™âπÈ”¢Õßæ◊™ ‚¥¬‡©æ“–„π™à«ß

·≈âß∑’Ëæ∫«à“¡’·π«‚πâ¡¢Õßª√‘¡“≥πÈ”∑’Ë®– “¡“√∂π”

¡“„™â‰¥â‡æ‘Ë¡¢÷Èπ ·µàÕ¬à“ß‰√°Á¥’ ª√‘¡“≥πÈ”Ωπ„πÀπâ“

·≈âß‡æ’¬ßÕ¬à“ß‡¥’¬«°Á¬—ß‰¡à‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√

¥—ßπ—Èπ§«“¡ “¡“√∂„π°“√‡°Á∫°—°πÈ”‰«â„™â„π™à«ß·≈âß

°Á¬—ß‡ªìπªí®®—¬ ”§—≠∑’Ë®”‡ªìπµâÕß§”π÷ß∂÷ß‡™àπ°—π

‚¥¬„π°“√»÷°…“§√—Èßπ’È ¥”‡π‘π°“√‚¥¬„™â«‘∏’

æ◊Èπ∞“π„π°“√»÷°…“ ‡æ◊ËÕÕ∏‘∫“¬·π«‚πâ¡„π‡∫◊ÈÕßµâπ

´÷Ëßπà“®–‰¥â¡’°“√»÷°…“ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡‡¢â“„®„π‡√◊ËÕß

¢Õßº≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»∑’Ë¡’µàÕ

∑√—æ¬“°√πÈ” „π√–∫∫Õÿ∑°«‘∑¬“„Àâ¡’§«“¡ ¡∫Ÿ√≥å

‡æ‘Ë¡¢÷Èπ ÷́ËßÕ“®∑”‚¥¬„™â·∫∫®”≈Õß‡™‘ßÕÿ∑°«‘∑¬“

™à«¬„π°“√»÷°…“«‘®—¬„π§√“«µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

‡°√‘° ªíôπ‡Àπàß‡æ™√ ·≈– π‘¡‘µ√ «√ Ÿµ√. 2548. Õ—µ√“

°“√§“¬√–‡À¬·≈–°“√‡®√‘≠‡µ‘∫‚µ ¿“¬„µâ
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/water.rid.go.th/hwm/cropwater/CWRdata/

ET&ETo/cwr-n_east.htm
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