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∫∑§—¥¬àÕ: √–∫∫‡°…µ√‡ªìπ√–∫∫Àπ÷Ëß∑’Ë¡’§«“¡ÕàÕπ‰À«µàÕ°“√‡ª≈’Ë¬π·ª≈ßµàÕ ¿“æ¿Ÿ¡‘Õ“°“» ·∫∫®”≈Õß∑’Ë„™â„π

°“√§“¥°“√≥å¢π“¥¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æ¿Ÿ¡‘Õ“°“»¬—ßµâÕß‰¥â√—∫°“√ª√—∫ª√ÿß„Àâ¡’§«“¡·¡àπ¬”‡æ‘Ë¡¢÷Èπ ·µà¥â«¬

§«“¡®”‡ªìπµàÕ°“√ √â“ß°≈¬ÿ∑∏å‡æ◊ËÕ°“√ª√—∫ª√ÿß·≈–°“√ª√—∫µ—«„Àâ‡¢â“°—∫ ¿“æ°“√‡ª≈’Ë¬π·ª≈ß∑’Ë®–‡°‘¥¢÷Èπ °“√»÷°…“

§√—Èßπ’È¥”‡π‘π°“√„πæ◊Èπ∑’Ë®—ßÀ«—¥¢Õπ·°àπ·≈–®—ßÀ«—¥‡™’¬ß„À¡à ‚¥¬„™â·∫∫®”≈ÕßÕâÕ¬ DSSAT-CANEGRO ´÷Ëß‰¥â¡’°“√∑¥ Õ∫

Õ¬à“ß°«â“ß¢«“ß∑—Èß„π·≈–µà“ßª√–‡∑» ·≈–·∫∫®”≈Õß¿Ÿ¡‘Õ“°“» CCAM º≈°“√»÷°…“æ∫«à“ª√‘¡“≥πÈ”Ωπ®“°·∫∫®”≈Õß

CCAM „π√–À«à“ßªï 2549-68 ¢Õß®—ßÀ«—¥¢Õπ·°àπ·≈–®—ßÀ«—¥‡™’¬ß„À¡à®–‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 20 ·≈– 50 µ“¡≈”¥—∫ À“°‰¡à¡’

°“√‡ª≈’Ë¬π·ª≈ß«‘∏’°“√®—¥°“√„™â∑’Ë¥‘π ·∫∫®”≈ÕßÕâÕ¬ DSSAT-CANEGRO ª√–¡“≥°“√º≈º≈‘µÕâÕ¬‰¥â„π√–¥—∫„°≈â‡§’¬ß

°—∫º≈º≈‘µÕâÕ¬∑’Ëºà“π¡“ ∑’Ë®—ßÀ«—¥¢Õπ·°àπÕâÕ¬æ—π∏ÿå ÕŸà∑Õß 2 ·≈– K84-200 ‰¥âº≈º≈‘µÕ¬Ÿà„π™à«ß 5.4-20.1 ·≈– 5.3-19.2

µ—πµàÕ‰√à µ“¡≈”¥—∫ ®—ßÀ«—¥‡™’¬ß„À¡àæ—π∏ÿå ÕŸà∑Õß 2 ·≈– K84-200 ‰¥âº≈º≈‘µÕ¬Ÿà„π™à«ß 3.5-24.5 ·≈– 3.5-22.5 µ—πµàÕ‰√à µ“¡

≈”¥—∫ Õ¬à“ß‰√°Áµ“¡ª√‘¡“≥πÈ”Ωπ∑’Ë‡æ‘Ë¡¢÷ÈπÕ“®®–¡’º≈µàÕ ¿“æπÈ”∑à«¡¢—ß·≈–°“√√–∫“¥¢Õß‚√§·≈–·¡≈ß‡æ‘Ë¡¢÷Èπ

ABSTRACT: Agricultural systems is one of the sensitive areas which would be influenced by the projected global
warming and associated climate change.  Despite uncertainties about the precise magnitude of climate change on
regional scales, and assessment of the possible impacts of changes in key climatic elements on our agricultural
resources is important for formulating response strategies.  In this study, sugarcane crop yields in North and
Northeast Thailand under future climate scenarios from the CCAM model are examined.  The CCAM model
predicted that during 2006-2024 the annual rainfall amount of Khon Kaen and Chiang Mai should be increased
around 20 and 50% as compare to the annual rainfall during 1975-2000.  The DSSAT-CANEGRO model predicted
similar ranges of yield for both locations.  In Khon Kaen, U-Thong 2 and K84-200 sugarcane varieties gave a yield
range of 34-126 and 33-120 Mg ha-1, whereas Chiang Mai area gave a lower yield range, i.e., 22-153 and 22-141 Mg
ha-1, respectively.  However, one should bare in mind the predicted amount of rainfall and the relationship of more
incidents of deseases insect pests.
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∫∑π”

 ¿“«–¿Ÿ¡‘Õ“°“»¢Õß‚≈°¡’°“√‡ª≈’Ë¬π·ª≈ß

∑—Èß„π√–¬– —Èπ·≈–√–¬–¬“« π—°«‘∑¬“»“ µ√å¡’§«“¡‡ÀÁπ

√à«¡°—π«à“°“√‡ª≈’Ë¬π·ª≈ßÀ≈—ß®“°∑’Ë¡’æ—≤π“¥â“π

Õÿµ “À°√√¡¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß°ä“´‡√◊Õπ°√–®°™π‘¥

µà“ßÊ ‰¥â·°à °ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å (CO
2
) °ä“´¡’‡∑π

(CH
4
) °ä“´‰πµ√— ÕÕ°‰´¥å (NO

2
) ·≈–°ä“´§≈Õ‚√øŸ‚Õ

‚√§“√å∫Õπ (CFCs) ´÷Ëß‡ªìπ°“√°√–∑”¢Õß¡πÿ…¬å

(Houghton and Yihui, 2001) ¡’°“√»÷°…“º≈°√–∑∫¢Õß

°“√‡ª≈’Ë¬π·ª≈ß„π¥â“πµà“ßÊ (IPCC, 2001) ·≈–

°“√≈¥º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß∑’ËÕ“®®–‡°‘¥

¢÷Èπ„πÕπ“§µ (Metz et al., 2001)

°“√»÷°…“º≈°√–∑∫¢Õß ¿“«–‚≈°√âÕπ∑’Ë¡’µàÕ

°“√º≈‘µÕâÕ¬Õ¬à“ß°«â“ß¢«“ß∑—Èß„π√–¥—∫π“π“™“µ‘

(Olszyk et al., 1999) ·≈–√–¥—∫™“µ‘ (Lal et al., 1998)

¿“æ√«¡º≈°“√»÷°…“æ∫«à“ º≈º≈‘µÕâÕ¬¡’·π«‚πâ¡

≈¥≈ß®“°√–¥—∫ªí®®ÿ∫—π√âÕ¬≈– 4 „π¢≥–∑’Ëª√–™“°√

¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ„πÕ—µ√“ 1.5

°“√»÷°…“º≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æ

Õ“°“»Õ—π‡π◊ËÕß¡“®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß§«“¡‡¢â¡¢âπ

¢Õß°ä“´‡√◊Õπ°√–®°∑’Ë¡’µàÕ√–∫∫‡°…µ√¡’ºŸâ‡ πÕ·π–

‰«âÕ¬à“ßπâÕ¬ 3 ·π«∑“ß ‰¥â·°à

·π«∑“ß∑’ËÀπ÷Ëß ‡ªìπ°“√ ¡¡ÿµ‘ ∂“π°“√≥å‚¥¬

°“√°”Àπ¥„ÀâÕÿ≥À¿Ÿ¡‘Õ“°“»‡æ‘Ë¡¢÷Èπ®“°√–¥—∫ªí®®ÿ∫—π

‡ªìπ +1 oC À√◊Õ +2 oC À√◊Õ +4 oC æ√âÕ¡°—∫·≈–

‡æ‘Ë¡¢÷Èπ/≈¥≈ß¢Õßª√‘¡“≥πÈ”Ωπ√âÕ¬≈– 10 ‚¥¬°“√„™â

·∫∫®”≈Õß√–∫∫°“√º≈‘µæ◊™·µà≈–™π‘¥µ“¡∑’Ëπ—°«‘®—¬

µâÕß°“√»÷°…“´÷Ëß‡ªìπ¢—ÈπµÕπæ◊Èπ∞“π ·µà‰¡à‰¥âπ”Õ‘∑∏‘æ≈

¢Õß radiative forcing ·≈–°“√‡ª≈’Ë¬π·ª≈ß¥â“π°“¬¿“æ

¢Õß∫√√¬“°“» ‡™àπ °“√‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß¢Õßª√‘¡“≥

°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å

·π«∑“ß∑’Ë Õß „™â·∫∫®”≈Õß ÿ¡∑√-¥‘π-∫√√¬“°“»

„π°“√®”≈Õß ¿“æÕ“°“»„πÕπ“§µ´÷Ëß‰¥â¡’°“√æ—≤π“

·∫∫®”≈Õß (Table 1) √«¡‡√’¬°«à“ General Circulation

Models (GCMs) ´÷Ëß‰¥â√—∫°“√ÕÕ°·∫∫·≈–æ—≤π“

„Àâ§”π«≥°“√‰À≈‡«’¬π¢Õß≈¡„π√–¥—∫µà“ßÊ ¢Õß

™—Èπ∫√√¬“°“»‚≈° °“√§”π«≥§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ

¢Õß∫√√¬“°“» ·≈–§”π«≥ª√‘¡“≥πÈ”Ωπ √—ß ’

¥«ßÕ“∑‘µ¬å ·≈–ª√‘¡“≥πÈ”Ωπ‡ªìπµ“µ“√“ß (grid-based)

·∫∫®”≈Õß‡À≈à“π’È¡’æ◊Èπ∞“π®“°À≈—°«‘∑¬“»“ µ√å

·≈–°Æ∑“ß°“¬¿“æ∫√√¬“°“»‚≈°

·π«∑“ß∑’Ë “¡ „™â¢âÕ¡Ÿ≈ ¿“æÕ“°“»„πÕ¥’µ

∑’Ë¡’°“√‡°Á∫‰«â·≈â« ·≈–¡’ ¿“æ§≈â“¬§≈÷ß°—∫ ¿“«–

∑’Ëπà“®–‡ªìπ„πÕπ“§µ„™âª√–°Õ∫°“√§”π«≥¢Õß

·∫∫®”≈Õß «‘∏’°“√π’È¡’¢âÕ®”°—¥∑’Ë«à“°“√‡ª≈’Ë¬π·ª≈ß

 ¿“æÕ“°“»„πÕπ“§µ‡°‘¥¢÷Èπ„πÕ—µ√“∑’Ë Ÿß¡“°°«à“‡¥‘¡

·≈–Õ“®®–‡°‘¥‡ªìπ√–¬–‡«≈“¬“«π“πÀ≈“¬‡¥◊Õπ·≈–

Õ“®®–‡ªìπªï‰¥â πÕ°®“°π’È ¿“æÕ“°“»∑’Ë‡ª≈’Ë¬π·ª≈ß

‚¥¬°“√‡æ‘Ë¡¢÷Èπ¢Õß§«“¡‡¢â¡¢âπ¢Õß°ä“´‡√◊Õπ°√–®°

·µ°µà“ß®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æÕ“°“»∑’Ë‡°‘¥

®“°°“√√—∫√—ß ’¥«ßÕ“∑‘µ¬å (solar insolation)

Table 1 Comparison of General Circulation Models (GCMs).
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®ÿ¥ª√– ß§å¢Õß‡Õ° “√π’È ‡æ◊ËÕ· ¥ßº≈°“√»÷°…“

‚¥¬„™â«‘∏’°“√∑’Ë Õß·≈– “¡„π°“√®”≈Õß·≈–ª√–‡¡‘πº≈

°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æ¿Ÿ¡‘Õ“°“»∑’Ë¡’µàÕ

√–∫∫°“√º≈‘µÕâÕ¬¢Õß Õß√–∫∫π‘‡«»À≈—°¢Õß

ª√–‡∑»‰∑¬∑’Ë®—ßÀ«—¥¢Õπ·°àπ·≈–®—ßÀ«—¥‡™’¬ß„À¡à

„π™à«ß 14 ªï¢â“ßÀπâ“ √–À«à“ß (æ.». 2549-2568)

§.». 2006-2024 ·≈–‡ πÕ·π«§‘¥„π°“√¥”‡π‘π°“√

‡æ◊ËÕ°“√ª√—∫µ—«„Àâ‡¢â“°—∫ ¿“æÕ“°“»¥—ß°≈à“«

«‘∏’°“√»÷°…“

√–∫∫°“√º≈‘µÕâÕ¬
¢âÕ¡Ÿ≈°“√º≈‘µÕâÕ¬·≈–¢âÕ¡Ÿ≈ª√–™“°√¢Õß

∑—Èßª√–‡∑» ¢Õß®—ßÀ«—¥¢Õπ·°àπ (µ—«·∑π∫â“πÀ‘π≈“¥

µ.∫â“π§âÕ Õ.‡¡◊Õß ®.¢Õπ·°àπ) ·≈–®—ßÀ«—¥‡™’¬ß„À¡à

(µ—«·∑π ∫â“πÀâ«¬·°â« µ.·¡à·Ω° Õ. —π∑√“¬ ®.‡™’¬ß„À¡à)

√–À«à“ßªï 2529-2542 (URL1) ¢âÕ¡Ÿ≈°“√º≈‘µÕâÕ¬

ª√–°Õ∫¥â«¬æ◊Èπ∑’Ëª≈Ÿ° æ◊Èπ∑’Ë‡°Á∫‡°’Ë¬« º≈º≈‘µÕâÕ¬√«¡

·≈–º≈º≈‘µ‡©≈’Ë¬µàÕ‰√à

¢âÕ¡Ÿ≈¿Ÿ¡‘Õ“°“»‡°…µ√
¢âÕ¡Ÿ≈¿Ÿ¡‘Õ“°“»‡°…µ√√“¬«—π (WTH) √–À«à“ß

ªï æ.». 2529-2542 ∑’Ë¡’°“√‡°Á∫„π·ª≈ß∑¥≈ÕßÀ¡«¥

æ◊™‰√à §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈–

 ∂“π’«‘®—¬‡°…µ√™≈ª√–∑“π »Ÿπ¬å«‘®—¬‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ

∑“ß‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
ª√–°Õ∫¥â«¬√—ß ’¥«ßÕ“∑‘µ¬å Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥-µË” ÿ¥
·≈–ª√‘¡“≥πÈ”Ωπ ‡æ◊ËÕª√–°Õ∫°“√§”π«≥¢Õß
·∫∫®”≈Õß√–∫∫°“√º≈‘µÕâÕ¬ ¢âÕ¡Ÿ≈∑’Ë„™â‡ªìπ¢âÕ¡Ÿ≈
¿Ÿ¡‘Õ“°“»√“¬«—π®—¥‡°Á∫„π√Ÿª·∫∫¢Õß DSSAT3.5
(Tsuji et al., 1994)

¢âÕ¡Ÿ≈¥‘π
¢âÕ¡Ÿ≈™ÿ¥¥‘π¬‚ ∏√·≈–™ÿ¥¥‘π µ÷°´÷Ëß‡°Á∫µ—«Õ¬à“ß

¥‘πµ“¡§«“¡≈÷°¢Õß™—Èπ¥‘π„π·ª≈ß∑¥≈ÕßÀ¡«¥æ◊™‰√à
§≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈– ∂“π’
Ωñ°Õ∫√¡·≈–«‘®—¬°“√‡°…µ√·¡à‡À’¬– §≥–‡°…µ√»“ µ√å
¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à µ“¡≈”¥—∫

·∫∫®”≈ÕßÕâÕ¬
·∫∫®”≈ÕßÕâÕ¬ DSSAT-CANEGRO ‰¥â√—∫

°“√æ—≤π“ ‚¥¬π—°«‘®—¬„π‡§√◊Õ¢à“¬ IBSNAT (Tsuji
et al., 1994; Hoogenboom et al., 2003)  “¡“√∂®”≈Õß
æ—≤π“°“√ (Table 2) ·≈–°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÕâÕ¬
µ“¡°√–∫«π∑“ß¥â“π √’√–¢ÕßÕâÕ¬ ‚¥¬·∫àßÕÕ°‡ªìπ
 à«π¢Õß√“° ≈”µâπ „∫ πÈ”µ“≈ ·≈–‰π‚µ√‡®π„π
 à«πµà“ßÊ ¢ÕßÕâÕ¬ √«¡∑—Èßæ≈«—µ¢ÕßπÈ”„πæ◊™·≈–
„π¥‘π (Ritchie, 1998) ·≈–æ≈«—µ¢Õß‰π‚µ√‡®π„πæ◊™
·≈–„π¥‘π (Godwin and Singh, 1998) ‡ªìπ·∫∫®”≈Õß
∑’Ë‰¥â√—∫°“√∑¥≈ÕßÕ¬à“ß°«â“ß¢«“ß∑—Èß„πµà“ßª√–‡∑»

·≈–„πª√–‡∑»‰∑¬ (Õ√√∂™—¬ ·≈–§≥–, 2544)

Table 2 Developmental stages and biomass partitioning in DSSAT-CANEGRO 3.5.

Developmental stages Descriptions Partitioning
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·∫∫®”≈Õß¿Ÿ¡‘Õ“°“» CCAM
·∫∫®”≈Õß ¿“«–Õ“°“» CCAM (Gordon

and OûFarrell, 1997) ‡ªìπ·∫∫®”≈Õß°“¬¿“æ¢Õß

∫√√¬“°“»‚≈° ¡’§«“¡≈–‡Õ’¬¥¢Õßæ◊Èπ∑’Ë‡≈Á°∑’Ë ÿ¥

¢π“¥ 1.875oEW x 1.875oNS (lat. x long.) ‡ªìπ

·∫∫®”≈Õß ¿“«–Õ“°“»™π‘¥ spectral atmospheric

GCM ·≈–‡™◊ËÕ¡‚¬ß°—∫·∫∫®”≈Õß ¡ÿ∑√»“ µ√å GFDL

(Watherald and Manabe, 1988) ·∫∫®”≈Õß CCAM

„™âÀ≈—°°“√¢Õß°“√‡§≈◊ËÕπ∑’Ë¢Õß‡¡¶Ωπ·∫∫ cumulus

·∫∫¡«≈‡§≈◊ËÕπ∑’Ë∑’Ëæ≈«—µ Ÿß µ“¡À≈—°°“√ convection

·≈–®”≈Õß°“√·≈°‡ª≈’Ë¬πÕÿ≥À¿Ÿ¡‘¥‘π·≈–§«“¡™◊Èπ

‚¥¬·∫àß¥‘πÕÕ°‡ªìπ 6 ™—Èπ

·∫∫®”≈Õß CCAM §”π«≥ §à“√—ß ’¥«ßÕ“∑‘µ¬å

Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥-µË” ÿ¥ ·≈–ª√‘¡“≥πÈ”Ωπ¢Õß®—ßÀ«—¥

¢Õπ·°àπ·≈–®—ßÀ«—¥‡™’¬ß„À¡à 2 √–¬– √–¬–·√°

√–À«à“ßªï æ.». 2529-2542 ‡ªìπ°“√®”≈Õß ¿“æÕ“°“»

(climate scenarios) ‚¥¬°”Àπ¥„Àâ§«“¡‡¢â¡¢âπ¢Õß

°ä“´§“√å∫Õπ‰¥ÕÕ°‰´∑å (CO
2
 ‡√’¬°«à“ 1xCO

2
 scenario)

‡ªìπ 330 ppm √–¬–∑’Ë Õß√–À«à“ßªï æ.». 2549-2568

(2006-2025) ‡ªìπ°“√®”≈Õß ¿“æÕ“°“»‚¥¬‡æ‘Ë¡

§«“¡‡¢â¡¢âπ¢Õß CO
2
 ‡ªìπ 660 ppm (‡√’¬°«à“ 2xCO

2

scenario) ·≈–∑”°“√ª√—∫√Ÿª·∫∫¢âÕ¡Ÿ≈‡æ◊ËÕ·∫∫®”≈Õß

°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÕâÕ¬´÷Ëß “¡“√∂π”‰ª„™â‰¥â ‚¥¬

‚ª√·°√¡ WeaData 1.0 (ª√“°“√ ·≈– Õ√√∂™—¬, 2545)

°“√®”≈Õß√–∫∫°“√º≈‘µÕâÕ¬ (Sugarcane
simulation experimental design)

¡’°“√®”≈Õß Õß·∫∫ (scenario) ‰¥â·°à 1xCO2

·≈– 2xCO
2
 (Figures 1 ·≈– 2 µ“¡≈”¥—∫)

Scenario 1xCO
2
 „™â¢âÕ¡Ÿ≈Õ“°“»∑’Ë¡’°“√«—¥®√‘ß

(WTH) ·≈–¢âÕ¡Ÿ≈Õ“°“»®“°·∫∫®”≈ÕßÕ“°“» CCAM

¢Õß¢Õπ·°àπ (KK) ·≈–‡™’¬ß„À¡à (CM) ®”≈Õß√–∫∫

°“√º≈‘µÕâÕ¬ K84-200 ·≈–ÕŸà∑Õß 2 „π√–À«à“ßªï

æ.». 2529-2542 ∑—Èß·∫∫„™âπÈ”ΩπÕ¬à“ß‡¥’¬«·≈–„™âπÈ”

™≈ª√–∑“πÕ¬à“ß‡µÁ¡∑’Ë

Scenario 2xCO
2
 „™â¢âÕ¡Ÿ≈Õ“°“»®“°·∫∫®”≈Õß

¿Ÿ¡‘Õ“°“» CCAM √–À«à“ßªï æ.». 2549-2568 ¢Õß®—ßÀ«—¥

¢Õπ·°àπ (KK) ·≈–®—ßÀ«—¥‡™’¬ß„À¡à (CM) ®”≈Õß√–∫∫

°“√º≈‘µÕâÕ¬ K84-200 ·≈–ÕŸà∑Õß 2 ·∫∫„™â

πÈ”ΩπÕ¬à“ß‡¥’¬«·≈–„™âπÈ”™≈ª√–∑“πÕ¬à“ß‡µÁ¡∑’Ë æ√âÕ¡

∑—Èß°“√®—¥°“√ªÿÜ¬‰π‚µ√‡®π

Figure 1 Sugarcane simulation settings for Chiang Mai and Khon Kaen during 1992-1999 (2535-2542).
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°“√«‘‡§√“–Àå§«“¡·µ°µà“ß
‡æ◊ËÕª√–‡¡‘π§«“¡·µ°µà“ß¢Õßº≈º≈‘µ∑’Ë‰¥â®“°

°“√®”≈Õß¢Õß·∫∫®”≈ÕßÕâÕ¬ DSSAT-CANEGRO

‚¥¬„™â¢âÕ¡Ÿ≈¿Ÿ¡‘Õ“°“»®“°°“√«—¥®√‘ß (WTH) ·≈–®“°

·∫∫®”≈ÕßÕ“°“» (CCAM) ®÷ß„™â§à“ RMSE (Root Mean

Square Error = [(simulated-observed)2/N]1/2  §à“ RMSE

· ¥ß∂÷ß°“√‡°“–µ—«À√◊Õ°“√°√–®“¬µ—«¢Õß§à“∑’Ë‰¥â®“°

·∫∫®”≈Õß (simulated) ·≈–§à“∑’Ë‰¥â®“°°“√µ√«®«—¥®√‘ß

¢Õß√–∫∫°“√º≈‘µ (observed) §à“ RMSE · ¥ß°“√

°√–®“¬µ—«¢Õßº≈º≈‘µÕâÕ¬∑’Ë‰¥â®“°™ÿ¥¢âÕ¡Ÿ≈Õ“°“»

WTH ·≈–™ÿ¥¢âÕ¡Ÿ≈Õ“°“» CCAM ‡¡◊ËÕ‡∑’¬∫°—∫¢âÕ¡Ÿ≈

º≈º≈‘µÕâÕ¬∑’Ë¡’°“√ ”√«®·≈–√“¬ß“π‚¥¬ ”π—°ß“π

‡»√…∞°‘®°“√‡°…µ√¢Õß 2 ®—ßÀ«—¥„π√–À«à“ßªï

æ.». 2535-2543 (OAE: Office of Agricultural Economic)

 à«π§à“ MD · ¥ß∂÷ß§«“¡ “¡“√∂¢Õß·∫∫®”≈Õß«à“

§“¥°“√≥å‡°‘π§«“¡®√‘ß (overestimate) À√◊ÕπâÕ¬°«à“

§«“¡®√‘ß (underestimate) ‡¡◊ËÕ‡∑’¬∫°—∫§à“∑’Ë‰¥â®“°°“√

µ√«®«—¥®√‘ß¢Õß√–∫∫°“√º≈‘µ (observed) °≈à“«§◊Õ

À“°‰¥â§à“ MD ‡ªìπ≈∫À¡“¬∂÷ß·∫∫®”≈ÕßÕâÕ¬∑’Ë„™â

¢âÕ¡Ÿ≈Õ“°“»™ÿ¥π—ÈπÊ §”π«≥º≈º≈‘µÕâÕ¬‰¥âπâÕ¬°«à“

º≈º≈‘µÕâÕ¬ OAE

º≈°“√»÷°…“

°“√º≈‘µÕâÕ¬ªï æ.». 2535-2544
„πªï æ.». 2536 ¡’æ◊Èπ∑’Ë√«¡∑—Èß ‘Èπ 5.36 ≈â“π‰√à

·∫àß‡ªìπæ◊Èπ∑’Ëª≈Ÿ°ÕâÕ¬„π¿“§°≈“ß ¿“§‡Àπ◊Õ ·≈–

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õª√–¡“≥ 2.78, 1.17, ·≈– 1.41

≈â“π‰√à µ“¡≈”¥—∫ „πªï æ.». 2543 ¡’æ◊Èπ∑’Ë√«¡∑—Èß ‘Èπ

5.42 ≈â“π‰√à ·∫àß‡ªìπæ◊Èπ∑’Ëª≈Ÿ°ÕâÕ¬„π¿“§°≈“ß

¿“§‡Àπ◊Õ ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õª√–¡“≥ 2.25,

1.18, ·≈– 1.99 ≈â“π‰√à µ“¡≈”¥—∫ (Figure 3) æ◊Èπ∑’Ë

ª≈Ÿ°ÕâÕ¬∑—Èßª√–‡∑»¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‚¥¬‡©æ“–„πæ◊Èπ∑’Ë

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¥â«¬ “‡ÀµÿÀ≈—°§◊Õ °“√‡æ‘Ë¡¢÷Èπ

¢Õß‚√ßß“ππÈ”µ“≈ ·≈–§«“¡‡À¡“– ¡„π¥â“π ¿“æ

æ◊Èπ∑’Ë°“√º≈‘µÕâÕ¬

°“√º≈‘µÕâÕ¬¢Õßª√–‡∑»‰∑¬æ◊Èπ∑’Ë à«π„À≠à

‡ªìπ°“√º≈‘µÕâÕ¬·∫∫Õ“»—¬πÈ”Ωπ „™âµâπ∑ÿπ°“√º≈‘µµË”

º≈º≈‘µÕâÕ¬µàÕ‰√à¢Õß∑—Èßª√–‡∑» ®—ßÀ«—¥¢Õπ·°àπ

·≈–®—ßÀ«—¥‡™’¬ß„À¡à· ¥ß„π√Ÿª 2 µ—Èß·µàªï æ.». 2535

º≈º≈‘µÕâÕ¬¢Õß∑—Èßª√–‡∑»¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ®“°

ª√–¡“≥ 7.0 µ—π/‰√à/ªï „πªï æ.». 2535 ‡ªìπª√–¡“≥

9.0 µ—π/‰√à ∑—Èßπ’ÈÕ“®®–¡“®“°°“√„™âæ—π∏ÿåÕâÕ¬∑’Ë¥’·≈–

Figure 2 Sugarcane simulation settings for Chiang Mai and Khon Kaen during 2006-2025 (2549-2568).
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‡À¡“– ¡µàÕ ¿“ææ◊Èπ∑’Ë·≈–¡’°“√®—¥°“√º≈‘µ∑’Ë‡À¡“– ¡

√«¡∑—Èß¡’°“√„™â‡§√◊ËÕß®—°√°≈™à«¬‡°Á∫‡°’Ë¬«‡æ‘Ë¡¢÷Èπ

ª√‘¡“≥Ωπ√–À«à“ßªï æ.». 2549-2568
·∫∫®”≈Õß¿Ÿ¡‘Õ“°“» CCAM §“¥°“√≥åª√‘¡“≥

Ωπ√–À«à“ßªï æ.». 2549-2563 (scenario 2) ¢Õß®—ßÀ«—¥

‡™’¬ß„À¡à·≈–®—ßÀ«—¥¢Õπ·°àπ‰¥â Ÿß°«à“ª√‘¡“≥πÈ”Ωπ

∑’Ë‰¥â√—∫„π™à«ßªï æ.». 2529-2542 (scenario 1) √âÕ¬≈– 55

·≈– 19 §◊Õ ®“° 1,761 ¡¡. ‡ªìπ 1,132 ¡¡. ·≈–

1,314 ¡¡. ‡ªìπ 1,105 ¡¡. µ“¡≈”¥—∫ ™’È„Àâ‡ÀÁπ«à“

°“√º≈‘µÕâÕ¬¢Õß∑—Èß Õßæ◊Èπ∑’ËÕ“®ª√– ∫ªí≠À“°“√¡’

πÈ”¡“°‡°‘π‰ª ”À√—∫æ◊Èπ∑’Ë√“∫≈ÿà¡ ∂÷ß√–¥—∫∑’Ë‰¡àÕ“®

∑”°“√º≈‘µÕâÕ¬‰¥âÀ“°¡’√–¬–‡«≈“°“√∑à«¡¢—ß‡ªìπ

√–¬–¬“« Õ“®®–µâÕß∑”°“√‡ª≈’Ë¬πæ—π∏ÿåÕâÕ¬®“°æ—π∏ÿå

ªí®®ÿ∫—π ‡ªìπÕâÕ¬∑’Ë “¡“√∂∑π‰¥â°—∫¿“«–¥—ß°≈à“«

‡ª√’¬∫‡∑’¬∫º≈º≈‘µÕâÕ¬ æ.». 2528-42 (scenario
1: 1xCO

2
)

·∫∫®”≈ÕßÕâÕ¬§”π«≥º≈º≈‘µÕâÕ¬¢Õß∑—Èß Õß

®—ßÀ«—¥‚¥¬„™â¢âÕ¡Ÿ≈Õ“°“»·∫∫ WTH ·≈– CCAM

¡’·π«‚πâ¡‰ª„π∑“ß‡¥’¬«°—π ∑ÿ°·∫∫°“√º≈‘µÕâÕ¬

(Table 3) §◊Õ„Àâ Ÿß°«à“º≈º≈‘µ OAE ∑—Èß Õß®—ßÀ«—¥

‡π◊ËÕß¥â«¬·∫∫®”≈ÕßÕâÕ¬¬—ß‰¡à‰¥â¡’°“√§”π«≥

°“√ Ÿ≠‡ ’¬®“°°“√‡¢â“∑”≈“¬¢Õß‚√§·¡≈ß»—µ√ŸÕâÕ¬

·≈–æ∫«à“‡¡◊ËÕ„™â¢âÕ¡Ÿ≈Õ“°“»®“°·∫∫®”≈Õß¿Ÿ¡‘Õ“°“»

CCAM ∑”„ÀâÕâÕ¬¡’°“√¢“¥πÈ”„π√–¬– ‘Èπ ÿ¥°“√ √â“ß„∫

∂÷ß√–¬–‡√‘Ë¡µâπ°“√ √â“ß√«ß ·≈–æ∫«à“™ÿ¥¥‘π∑—Èß Õß

¢Õß Õß®—ßÀ«—¥¡’°“√√–∫“¬πÈ”„πª√‘¡“≥ Ÿß¡“° §◊Õ

¡’Õ—µ√“°“√√–∫“¬πÈ”‡ªìπ 46 ·≈– 307 ¡¡. ∑’Ë®—ßÀ«—¥

¢Õπ·°àπ ·≈– 103 ·≈– 418 ¡¡. ∑’Ë®—ßÀ«—¥‡™’¬ß„À¡à

µ“¡≈”¥—∫

°“√‡ª√’¬∫‡∑’¬∫º≈º≈‘µÕâÕ¬∑’Ë‰¥â®“°·∫∫®”≈Õß

ÕâÕ¬‡¡◊ËÕ„™â¢âÕ¡Ÿ≈¿Ÿ¡‘Õ“°“»∑—Èß Õß™ÿ¥‚¥¬„™â§à“ RMSE

æ∫«à“§à“°“√°√–®“¬µ—«¢Õßº≈º≈‘µ¡’·π«‚πâ¡‰ª„π

∑“ß‡¥’¬«°—π·≈–„°≈â‡§’¬ß°—π ¬°‡«âπ°√≥’°“√º≈‘µ ‚¥¬

„™âπÈ”Ωπ·≈–„™â¢âÕ¡Ÿ≈¿Ÿ¡‘Õ“°“»™ÿ¥ CCAM ‡π◊ËÕß®“°

 “‡Àµÿ∑’Ë‰¥â°≈à“«¢â“ßµâπ·≈â«

°“√‡ª√’¬∫‡∑’¬∫™’È„Àâ‡ÀÁπ«à“ “¡“√∂„™â·∫∫®”≈Õß

ÕâÕ¬„π°“√®”≈Õßº≈°√–∑∫∑’ËÕ“®®–¡’µàÕ°“√º≈‘µ

ÕâÕ¬∑—Èß Õßæ—π∏ÿå‰¥â„π™à«ß scenario 2-2xCO
2
 ‡π◊ËÕß®“°

§«“¡‡ ∂’¬√¿“æ¢Õß·∫∫®”≈ÕßÕâÕ¬ ·≈–¢âÕ¡Ÿ≈

¿Ÿ¡‘Õ“°“»∑’Ë‰¥â®“° CCAM

Figure 3 Reported averaged sugarcane yield (Tonnes/rai) in North, Northeast regions, and Thailand during
1992-2001 (B.E. 2535-44).

Source : Office of Agricultural Economic (http://www.oae.go.th).



KHON KAEN AGR. J. 36 : 99-107 (2008)·°àπ‡°…µ√ 36 : 99-107 (2551).

‡ª√’¬∫‡∑’¬∫º≈º≈‘µÕâÕ¬ æ.». 2549-2568
(Scenario 2: 2xCO

2
)

·∫∫®”≈ÕßÕâÕ¬ DSSAT-CANEGRO §”π«≥º≈º≈‘µ

ÕâÕ¬¢Õß∑—Èß Õß®—ßÀ«—¥‰ª„π∑“ß‡¥’¬«°—π∑ÿ°·∫∫

°“√º≈‘µÕâÕ¬ (Table 4) ‚¥¬„™â¢âÕ¡Ÿ≈¿Ÿ¡‘Õ“°“»®“°

·∫∫®”≈Õß CCAM ∑’Ë®—ßÀ«—¥¢Õπ·°àπ °“√º≈‘µÕâÕ¬

·∫∫Õ“»—¬πÈ”Ωπ·≈–„™âªÿÜ¬‰π‚µ√‡®π„Àâº≈º≈‘µÕâÕ¬

∑—Èß Õßæ—π∏ÿå Ÿß¢÷Èπµ“¡Õ—µ√“ªÿÜ¬∑’Ë‡æ‘Ë¡ ·µà„πÕâÕ¬æ—π∏ÿå

ÕŸà∑Õß 2 ¡’Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µÕâÕ¬„πÕ—µ√“∑’Ë

 Ÿß°«à“Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µÕâÕ¬ K84-200 §◊Õ

¡’Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µÕâÕ¬Õ¬Ÿà„π™à«ß√–À«à“ß 72

·≈– 83 °‘‚≈°√—¡ÕâÕ¬µàÕ°‘‚≈°√—¡¢ÕßªÿÜ¬‰π‚µ√‡®π∑’Ë„™â

 ”À√—∫°“√º≈‘µÕâÕ¬∑—Èß Õßæ—π∏ÿå·∫∫„™âπÈ”™≈ª√–∑“π

∑”„Àâº≈º≈‘µÕâÕ¬∑—Èß Õßæ—π∏ÿå‡æ‘Ë¡¢÷Èπ 307 ·≈– 282

°‘‚≈°√—¡ÕâÕ¬µàÕ°‘‚≈°√—¡¢ÕßªÿÜ¬‰π‚µ√‡®π µ“¡≈”¥—∫

∑’Ë®—ßÀ«—¥‡™’¬ß„À¡à°“√º≈‘µÕâÕ¬·∫∫Õ“»—¬πÈ”Ωπ

·≈–„™âªÿÜ¬‰π‚µ√‡®π„Àâº≈º≈‘µÕâÕ¬∑—Èß Õßæ—π∏ÿå Ÿß¢÷Èπ

µ“¡Õ—µ√“ªÿÜ¬∑’Ë‡æ‘Ë¡ ‚¥¬„πÕâÕ¬æ—π∏ÿå K84-200 ¡’Õ—µ√“

°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µÕâÕ¬„πÕ—µ√“∑’Ë Ÿß°«à“Õ—µ√“°“√

‡æ‘Ë¡¢÷Èπ¢Õßº≈º≈‘µÕâÕ¬ ÕŸà∑Õß 2 §◊Õ ¡’Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ

¢Õßº≈º≈‘µÕâÕ¬Õ¬Ÿà„π™à«ß√–À«à“ß 20 ·≈– 16 °‘‚≈°√—¡

ÕâÕ¬µàÕ°‘‚≈°√—¡¢ÕßªÿÜ¬‰π‚µ√‡®π∑’Ë„™â  ”À√—∫°“√º≈‘µ

ÕâÕ¬∑—Èß Õßæ—π∏ÿå·∫∫„™âπÈ”™≈ª√–∑“πÕâÕ¬ ÕŸà∑Õß 2 ·≈–

ÕâÕ¬æ—π∏ÿå K84-200 ∑”„Àâº≈º≈‘µÕâÕ¬∑—Èß Õßæ—π∏ÿå‡æ‘Ë¡¢÷Èπ

290 ·≈– 254 °‘‚≈°√—¡ÕâÕ¬µàÕ°‘‚≈°√—¡¢ÕßªÿÜ¬‰π‚µ√‡®π

µ“¡≈”¥—∫

°“√®”≈Õß√–∫∫°“√º≈‘µÕâÕ¬‚¥¬„™â«‘∏’°“√π’È™’È„π

 ¿“«–°“√≥å∑’Ë¿Ÿ¡‘Õ“°“»‡ª≈’Ë¬π·ª≈ß°“√√—°…“·≈–

°“√‡æ‘Ë¡º≈º≈‘µÕâÕ¬„π∑—Èß Õß√–∫∫π‘‡«»§«√„™â∑—Èß Õß

·π«∑“ß„π°“√„™âªÿÜ¬æ◊™·∫∫∫Ÿ√≥“°“√ (Integrated

Table 4 Simulated sugarcane yield (kg/rai) averaged over 20 years period (2549-2568 or 2006-2025) at Khon Kaen and
Chiang Mai, using weather data from CCAM model.

Rainfed Irrigated
N-fertilizer rate (kg/rai) N-fertilizer rate (kg/rai)
0 20 0 20

Table 3 Comparison of simulated sugarcane yield (kg/rai) at Khon Kaen and Chiang Mai, using WTH and CCAM
weather data sets and reported statistics from OAE (Office of Agricultural Economic).

Provinces Sugarcane varieties WTH CCAM OAE

Khon Kaen

Chiang Mai
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Nutrients Management System: INMS) °≈à“«§◊Õ

§«√„™â∑—ÈßªÿÜ¬æ◊™ ¥√à«¡°—∫ªÿÜ¬‡§¡’„πÕ—µ√“∑’Ë‡°…µ√°√

 “¡“√∂ªØ‘∫—µ‘‰¥â ·≈–‡À¡“– ¡µàÕ§«“¡µâÕß°“√·≈–

 ¿“æ·«¥≈âÕ¡∑’ËµâÕß°“√¥â«¬ „π°√≥’∑’Ë‡°…µ√°√

 “¡“√∂º≈‘µªÿÜ¬æ◊™ ¥‰¥â‡Õß®–∑”„Àâ°“√æ÷Ëßæ“ªÿÜ¬‡§¡’

≈¥≈ß¥â«¬

Õ¬à“ß‰√°Áµ“¡ °“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫Õÿ≥À¿Ÿ¡‘Õ“°“»

∑”„Àâ°“√√–∫“¥¢Õß‚√§-·¡≈ß»—µ√ŸÕâÕ¬‡æ‘Ë¡¢÷Èπ ·≈–Õ“®

®–¡’§«“¡√ÿπ·√ß¡“°¢÷Èπ ·µà·∫∫®”≈ÕßÕâÕ¬ DSSAT-

CANEGRO √ÿàπªí®®ÿ∫—π¬—ß‰¡à‰¥âπ”‡Õ“ªí®®—¬¥—ß°≈à“«

‡¢â“¡“ª√–°Õ∫°“√§”π«≥º≈º≈‘µÕâÕ¬ ´÷ËßµâÕß¡’

°“√æ—≤π“µàÕ‰ª

    √ÿª·≈–«‘®“√≥å

°“√„™â·∫∫®”≈ÕßÕâÕ¬´÷Ëß‡ªìπ à«πÀπ÷Ëß¢Õß‚ª√·°√¡

DSSAT 3.5 ·≈–·∫∫®”≈Õß¿Ÿ¡‘Õ“°“» CCAM  “¡“√∂

®”≈Õß·≈–ª√–‡¡‘πº≈°√–∑∫¢Õß°“√‡ª≈’Ë¬π·ª≈ß

 ¿“æ¿Ÿ¡‘Õ“°“»∑’ËÕ“®®–‡°‘¥¢÷Èπ°—∫°“√º≈‘µÕâÕ¬‰¥â

‚¥¬„™â«‘∏’°“√∑’Ë Õß·≈– “¡¥—ß∑’Ë°≈à“«„πµÕπµâπ

º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“°“√º≈‘µÕâÕ¬„π Õß

√–∫∫π‘‡«»‰¥â√—∫º≈°√–∑∫µàÕ°“√‡ª≈’Ë¬π·ª≈ß

¿Ÿ¡‘Õ“°“» „π√–À«à“ßªï æ.». 2549-2563 √–∫∫°“√
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