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°ä“´‡√◊Õπ°√–®°·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ¿Ÿ¡‘Õ“°“»‚≈°

°—∫°“√‡°…µ√
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¥—ß°≈à“«‰¥â¥’ ¥—ßπ—Èπ√—ß ’∑’Ë‚≈°¢Õß‡√“·ºàÕÕ° ŸàÕ«°“»

∫“ß à«π®–∂Ÿ°¥Ÿ¥´—∫‰«â¥â«¬°ä“™‡À≈à“π’È∑’ËÕ¬Ÿà„π∫√√¬“°“»

∑”„ÀâÕÿ≥À¿Ÿ¡‘¢Õß∫√√¬“°“»‡æ‘Ë¡ Ÿß¢÷Èπ ·≈– “¡“√∂

·ºà√—ß ’ infrared °≈—∫ Ÿà‚≈°‰¥â¡“°¢÷Èπ  àßº≈„ÀâÕÿ≥À¿Ÿ¡‘

∫√‘‡«≥æ◊Èπº‘«‚≈°‡æ‘Ë¡¢÷ÈπÕ’° ¿“«–°“√≥å¥—ß°≈à“«

®–§≈â“¬°—∫°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘®“°°“√°—°‡°Á∫

æ≈—ßß“π√—ß ’¥«ßÕ“∑‘µ¬å¢Õß‡√◊Õπ°√–®° ®÷ß‡√’¬°°ä“´

¥—ß°≈à“««à“ °ä“´‡√◊Õπ°√–®° (greenhouse gases, GHGs)

§”‡√’¬°¥—ß°≈à“«Õ“® √â“ß§«“¡‡¢â“„®º‘¥‰¥â ‡æ√“–«à“

°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘„π‡√◊Õπ°√–®°π—Èπ‡°’Ë¬«¢âÕß°—∫

°“√π”æ“§«“¡√âÕπ ¡“°°«à“°“√¥Ÿ¥´—∫·≈–·ºà√—ß ’

À“°‚≈°‡√“‰¡à¡’ GHGs ‡À≈à“π’È ‚≈°‡√“®– Ÿ≠‡ ’¬

æ≈—ßß“π√—ß ’ infrared ∑’Ë‚≈°·ºàÕÕ°‰ª∑—ÈßÀ¡¥ ·≈–®“°

°“√ª√–‡¡‘π¥ÿ≈¬å¢Õßæ≈—ßß“π‚≈° Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬

¢Õßº‘«‚≈°®–¡’§à“‡æ’¬ß -18 ´o ‡∑à“π—Èπ (Andrews,

2000) µÌË“‡°‘π°«à“∑’Ë ‘Ëß¡’™’«‘µ à«π„À≠à®–¥”√ß™’æ‰¥â

πÕ°®“°π’È§“√å∫Õπ ‰π‚µ√‡®π ·≈–πÌÈ“¬—ß¡’ à«π‡°’Ë¬«¢âÕß

‚¥¬µ√ß°—∫‚´àÕ“À“√„π√–∫∫π‘‡«»πå¢Õß‚≈° ¥—ßπ—Èπ

GHGs ‡À≈à“π’È®÷ß ”§—≠µàÕ°“√¥”√ß™’«‘µ

°“√æ—≤π“·≈–°“√„™âæ≈—ßß“π¢Õß‚≈°°—∫°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ¿Ÿ¡‘Õ“°“»

°“√æ—≤π“Õÿµ “À°√√¡·≈–°“√„™âæ≈—ßß“π®“°

πÌÈ“¡—π ∂à“πÀ‘π ·≈–°ä“´∏√√¡™“µ‘ (fossil fuels) ¢Õß

‚≈°„π™à«ß 50 ªï∑’Ëºà“π¡“‰¥â‡æ‘Ë¡Õ—µ√“°“√ª≈¥ª≈àÕ¬

§“√å∫Õπ Ÿà∫√√¬“°“» ®“° 1000 ≈â“πµ—πµàÕªï „πªï

§.». 1950 ‡ªìπ 8000 ≈â“πµ—πµàÕªï ≥ ªí®®ÿ∫—π ∑”„Àâ

√–¥—∫¢Õß CO
2
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2
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¥—ß Figure 1

Figure 1 Atmospheric concentrations of important

greenhouse gases over the last 2,000 years.

(Foster et al., 2007)
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À“°‚≈°‡√“¬—ß‰¡àª√—∫‡ª≈’Ë¬π≈—°…≥–¢Õß°“√„™âæ≈—ßß“π
‰ª®“°∑’Ë‡ªìπÕ¬Ÿàªí®®ÿ∫—π (SRES A2: IPCC, 2000) ·µà
À“°¡’°“√Õπÿ√—°…å ¿“æ·«¥≈âÕ¡¡“°¢÷Èπ ·≈–‡ª≈’Ë¬π‰ª
„™âæ≈—ßß“π∑“ß‡≈◊Õ°Õ◊ËπÊ ∑’Ë‰¡à„™à fossil fuels æ√âÕ¡°—∫
¡’°“√„™âæ≈—ßß“π∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ (SRES B1:
IPCC, 2000) Õÿ≥À¿Ÿ¡‘¢Õß‚≈°Õ“®‡æ‘Ë¡¢÷Èπ 2.0 ´o

°“√‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘¥—ß°≈à“«·¡â¥Ÿ·≈â«‡À¡◊Õπ°—∫«à“
®–‰¡à¡“°π—°  ·µà àßº≈°√–∑∫∑’Ë√ÿπ·√ßµàÕ ¿“æ·«¥≈âÕ¡

Õ◊ËπÊ √«¡∑—Èß ¿“æ¿Ÿ¡‘Õ“°“»¢Õß‚≈°¥â«¬

°“√‡æ‘Ë¡¢Õß GHGs ¥—ß°≈à“«∑”„Àâ√—ß ’ infrared
®“°‚≈°ºà“π∫√√¬“°“»‰¥âπâÕ¬≈ß ·≈–∑”„ÀâÕÿ≥À¿Ÿ¡‘
‡©≈’Ë¬¢Õß‚≈° ≥ ªí®®ÿ∫—π ‡æ‘Ë¡¢÷Èπ®“°™à«ßªï 1961-1990
‚¥¬‡©≈’Ë¬ª√–¡“≥ 0.7 ´o ·≈–·µà≈–æ◊Èπ∑’Ë„π‚≈°®–¡’
°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‰¡à‡À¡◊Õπ°—π ¥—ß· ¥ß„π Figure 2

IPCC (2007) ‰¥â√«∫√«¡º≈°“√§“¥§–‡πÕÿ≥À¿Ÿ¡‘
¢Õß‚≈°„πÕπ“§µ®“°·∫∫®”≈Õß¿Ÿ¡‘Õ“°“»‚≈° (Global
Climate Models GCMs) ¡“°°«à“ 10 ·∫∫®”≈Õß ´÷Ëß
µà“ß™’È«à“Õÿ≥À¿Ÿ¡‘‚≈°®–√âÕπ¢÷ÈπÕ’° 3 ´o (Figure 3)

3 Clausius Claperyron

Figure 2 Annual global mean observed temperatures (Top) and patterns of linear global tempareture trends estimated at
the surface (Bottom left) and from the surface to about 10 km altitude (Bottom right). (Trenberth et al., 2007)

Figure 3 Multi-model means of surface warming (relative to 1980-1999) shown as continuations of the 20th - century
simulation.  Values beyond 2100 are for the stabilisation scenarios. (IPCC, 2007.)
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‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ®–∑”„ÀâπÌÈ“√–‡À¬®“°º‘«¥‘π

„∫æ◊™ ·≈–®“°∑–‡≈¡“°¢÷Èπ πÕ°®“°π’ÈÕÿ≥À¿Ÿ¡‘∑’Ë

 Ÿß¢÷Èπ¬—ß∑”„ÀâÕ“°“» “¡“√∂Õÿâ¡‰ÕπÌÈ“‰«â‰¥â¡“°¢÷Èπ

°“√‡æ‘Ë¡¢÷Èπ¢Õß‰ÕπÌÈ“„πÕ“°“»®– àßº≈°√–∑∫Õ¬à“ß

πâÕ¬ Õßª√–°“√ §◊Õ 1) ∑”„Àâ¡’§«“¡·ª√ª√«π¢ÕßΩπ

¡“°¢÷Èπ ´÷ËßÕ“®∑”„Àâ‡°‘¥¿“«–πÌÈ“∑à«¡À√◊Õ·≈–¿“«–

·≈âß∂’Ë¢÷Èπ·≈–√ÿπ·√ß¢÷Èπ (Bates et al., 2008: Hegerl

et al., 2007)  2) ‡π◊ËÕß®“°‰ÕπÈ”°Á‡ªìπ GHG ¥—ßπ—Èπ

°“√‡æ‘Ë¡¢÷Èπ¢Õß‰ÕπÈ”Õ“®∑”„ÀâÕÿ≥À¿Ÿ¡‘‚≈° Ÿß¢÷Èπ‡ªìπ

«—Ø®—°√·∫∫ positive feedback ‰¥â (Soden et al., 2002)

º≈°√–∑∫·∫∫ positive feedback ‰¡à‰¥â®”°—¥°—∫

‰ÕπÌÈ“‡∑à“π—Èπ °“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘Õ“®∑”„Àâ‡°‘¥°“√

ª≈¥ª≈àÕ¬¢Õß CH
4
 ∑’Ë – ¡Õ¬Ÿà„µâ∑âÕß∑–‡≈∑’ËÕÿ≥À¿Ÿ¡‘

µË”°«à“ 2 ´o „π√Ÿª¢Õß methane clathrate À√◊Õ∑’Ë‡√’¬°«à“

methane hydrate ÕÕ° Ÿà∫√√¬“°“» (Svoboda, 2006) ´÷Ëß

CH
4
 π—Èπ¡’§«“¡√ÿπ·√ß (potent) ¡“°°«à“ CO

2
 ∂÷ß 20 ‡∑à“

πÕ°®“°π’ÈÕÿ≥À¿Ÿ¡‘ Ÿß‚≈°∑’Ë Ÿß¢÷Èπ®–∑”„ÀâπÈ”·¢Áß

¢—È«‚≈°≈–≈“¬¡“°¢÷Èπ ́ ÷ËßπÕ°®“°®–∑”„Àâ√–¥—∫πÈ”∑–‡≈

 Ÿß¢÷Èπ·≈–¡’º≈µàÕ ¿“æπ‘‡«»πå™“¬Ωíòß·≈â« Õ“®¬—ß

∑”„Àâ°“√‰À≈¢Õß thermohaline circulation (THC) À√◊Õ

∑’Ë‡√’¬°«à“ ocean conveyor belt (Figure 4) ‡ª≈’Ë¬π·ª≈ß

·≈– àßº≈°√–∑∫Õ’°∑“ßÀπ÷ËßµàÕ§«“¡·ª√ª√«π¢Õß

¿Ÿ¡‘Õ“°“»‚≈°

®ÿ¥«‘°ƒµ¢Õß°“√‡ª≈’Ë¬π·ª≈ß¢Õß¿Ÿ¡‘Õ“°“»‚≈°
À“°√–¥—∫¢Õß GHGs ·≈– Õÿ≥À¿Ÿ¡‘¢Õß‚≈°‡æ‘Ë¡

 Ÿß¢÷Èπ∂÷ß√–¥—∫Àπ÷Ëß ®– “¡“√∂∑”„Àâ‡°‘¥ positive

feedback ∑’Ë√ÿπ·√ßæÕ∑’Ë®–π”‰ª Ÿà°“√‡ª≈’Ë¬π·ª≈ß‰¥â

¥â«¬µ—«‡Õß ‡¡◊ËÕ∂÷ß®ÿ¥π—Èπ‡√“®–‰¡à “¡“√∂§«∫§ÿ¡

°“√‡ª≈’Ë¬π·ª≈ß„¥Ê ‰¥âÕ’° ®ÿ¥¥—ß°≈à“«‡√’¬°«à“ tipping

point À√◊Õ„π∑’Ëπ’È ®ÿ¥«‘°ƒµ¢Õß°“√‡ª≈’Ë¬π·ª≈ß

°“√»÷°…“‚¥¬„™â·∫∫®”≈Õß (NASA, 2007: Hansen

et al., 2007) ™’È«à“À“°√–¥—∫¢Õß CO
2
 ‡æ‘Ë¡ Ÿß¢÷Èπ∂÷ß

450 ppm À√◊ÕÕÿ≥À¿Ÿ¡‘‚≈°‡æ‘Ë¡¢÷ÈπÕ’° 1 ́ o ®“°ªí®®ÿ∫—π

‚≈°‡√“Õ“®∂÷ß®ÿ¥«‘°ƒµ¥—ß°≈à“«

°“√∫√√‡∑“º≈°√–∑∫®“°¿“«–‚≈°√âÕπ ·≈–°“√
ª√—∫µ—«¿“¬„µâ¿“«–‚≈°√âÕπ

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ¿Ÿ¡‘Õ“°“»‚≈°¡’

º≈°√–∑∫µàÕ√–∫∫π‘‡«»πå¢Õß∑—Èß‚≈° ·≈–µàÕ™’«‘µ

§«“¡‡ªìπÕ¬Ÿà¢Õß¡πÿ…¬å‚¥¬µ√ß ‡™àπ √–∫∫°“√‡°…µ√

·≈–º≈‘µÕ“À“√¢Õß‚≈° °“√√–∫“¥¢Õß‚√§ °“√ Ÿ≠‡ ’¬

æ◊Èπ∑’Ë™“¬Ωíß‡π◊ËÕß®“°√–¥—∫πÈ”∑–‡≈∑’Ë Ÿß¢÷Èπ √«¡∂÷ß

§«“¡√ÿπ·√ß·≈–§«“¡∂’Ë¢Õß¿—¬∏√√¡™“µ‘∑’Ë‡æ‘Ë¡¢÷Èπ

¥—ßπ—Èπ ®÷ß®”‡ªìπ∑’ËµâÕß∫√√‡∑“º≈°√–∑∫¥—ß°≈à“«

(mitigation) ·≈–À“°µâÕß°“√√—°…“√–¥—∫¢Õß CO
2
 ‰¡à„Àâ

 Ÿß°«à“ 450 ppm ®–µâÕß≈¥°“√Õ—µ√“°“√ª≈¥ª≈àÕ¬¢Õß

§“√å∫Õπ„ÀâµÌË“°«à“ 5000 ≈â“πµ—πµàÕªï (Romm, 2008)

·π«∑“ß¢Õß«‘∏’°“√∫√√‡∑“º≈°√–∑∫∑’Ë‡√’¬°«à“

Stabilization wedges (Pacala et al., 2004: McKibben 2007)

ª√–°Õ∫¥â«¬

ë ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√„™âæ≈—ßß“π (efficiency)

∑—Èß¢Õß√–∫∫¢π àß·≈–Õ“§“√∑’ËÕ¬ŸàÕ“»—¬

ë ≈¥°“√ª≈¥ª≈àÕ¬§“√å∫Õπ®“°°“√º≈‘µ‰øøÑ“

(decabonization of power) ‚¥¬„™â‡™◊ÈÕ‡æ≈‘ß´÷Ëßª≈¥ª≈àÕ¬

§“√å∫ÕπµÌË“ (low-carbon fuels) ‡™àπ „™â°ä“´∏√√¡™“µ‘

·∑ππÌÈ“¡—π „™âæ≈—ßß“π∑¥·∑π (alternative energy)

·≈– √â“ß√–∫∫®—∫§“√å∫Õπ®“°°“√º≈‘µ‰øøÑ“·≈–π”‰ª

‡°Á∫‰«â„µâ¥‘π‡ªìπµâπ (carbon capture and storage)
Figure 4 Themohaline circulation or ocean conveyor belt

(Holli and Simmon, 2006).
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ë ≈¥°“√ª≈¥ª≈àÕ¬§“√å∫Õπ®“°°“√„™âπÌÈ“¡—π

‡™◊ÈÕ‡æ≈‘ß (decabonization of fuel)

ë ª≈Ÿ°ªÉ“ (reforestation and afforestation) ́ ÷Ëß‡ªìπ

°“√µ√÷ß§“√å∫Õπ®“°∫√√¬“°“» (carbon sequestration)

·≈–≈¥°“√‰∂æ√«π (conservative tillage) ‡æ◊ËÕ≈¥°“√

¬àÕ¬ ≈“¬¢ÕßÕ‘π∑√’¬«—µ∂ÿ

πÕ°®“°π’È¬—ß¡’«‘∏’°“√‡ √‘¡∑“ß¥â“π —ß§¡ ‡™àπ

personal carbon credits

∂â“À“° “¡“√∂À¬ÿ¥°“√ª≈¥ª≈àÕ¬ GHGs ‰¥â

∑—ÈßÀ¡¥„π«—ππ’È ·µà ‘Ëß∑’Ë‰¥â‡°‘¥¢÷Èπ·≈â«®–¬—ß§ß àß

º≈°√–∑∫µàÕ‰ªÕ’°‡ªìπ√–¬–‡«≈“π“ππ—∫√âÕ¬Ê ªï

‚¥¬‡©æ“– CO
2
 °àÕπ∑’Ë®–‡¢â“ Ÿà¿“«– ¡¥ÿ≈Õ’°§√—ÈßÀπ÷Ëß

(David, 2005) ∑—Èßπ’È‡æ“–«à“‚≈°‡ªìπ√–∫∫∑’Ë¡’¢π“¥„À≠à

´÷Ëß¡’°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™â“ (slow system response ·≈–

relaxation time) ¥—ßπ—Èπ„π™à«ß√–¬–‡«≈“¥—ß°≈à“«π’È ®÷ß

®”‡ªìπ∑’Ë®–µâÕßÀ“∑“ßª√—∫«‘∏’°“√¥”‡π‘π°‘®°√√¡µà“ßÊ

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

¿Ÿ¡‘Õ“°“»„Àâ‡À≈◊ÕπâÕ¬∑’Ë ÿ¥ (adaptation) ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß°“√º≈‘µÕ“À“√ ·≈–ªÑÕß°—π°“√√–∫“¥¢Õß‚√§

°“√«“ß·ºπª√—∫µ—«µàÕ¿“«–°“√‡ª≈’Ë¬π·ª≈ß¢Õß

¿Ÿ¡‘Õ“°“»π—Èπ ¡’¢âÕ§«√æ‘®“√≥“·≈–§”π÷ß∂÷ß  (Scherage

and Grambsch 1998) Õ¬à“ß‡™àπ

ë º≈°√–∑∫®–·ª√‡ª≈’Ë¬π‰ª°—∫æ◊Èπ∑’Ë

ë §«√æ‘®“√≥“·≈–¥”‡π‘π°“√·∫∫∫Ÿ√≥“°“√

ë °“√ª√—∫µ—«À≈“¬ª√–°“√‡ªìπº≈¥’·¡â®–‰¡à¡’

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ¿Ÿ¡‘Õ“°“»°Áµ“¡ ‡™àπ

°“√ª√—∫√–∫∫°“√º≈‘µæ◊™µàÕ§«“¡‡ ’Ë¬ß®“°¿“«–

·Àâß·≈âß‡ªìπµâπ

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ¿Ÿ¡‘Õ“°“»‚≈°°—∫
°“√‡°…µ√

°“√‡°…µ√¡’§«“¡ —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß

¿Ÿ¡‘Õ“°“»‚≈° ∑—Èß„π·ßà¢Õß°“√¡’ à«π√à«¡‡ªìπ “‡Àµÿ

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

°“√‡ª≈’Ë¬π·ª≈ß¢Õß¿Ÿ¡‘Õ“°“»‚≈° ª√–¡“≥ 13 %

¢Õß°“√‡æ‘Ë¡¢÷Èπ¢Õß GHGs ¢Õß‚≈°¡“®“°°“√‡°…µ√

·≈–º≈‘µÕ“À“√ ´÷Ëß 5% ¡“®“° CH
4
 ∑’Ë‡°‘¥®“°°“√

‡≈’È¬ß —µ«å 5% ®“° N
2
O ®“°°“√„™âªÿÜ¬ ·≈–ª√–¡“≥

3% ®“° CH
4
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°Á‰¥â·°à°“√ deforestation ‡ªìπµâπ ¥—ßπ—Èπ mitigation

„π·ßà¢Õß°“√‡°…µ√®÷ß‡πâπ∂÷ß°“√≈¥ GHGs ¥—ß°≈à“«

·≈–‡æ‘Ë¡º≈º≈‘µæ◊™µàÕæ◊Èπ∑’Ë ´÷Ëß‰¡à‡æ’¬ß·µà®”‡ªìπµàÕ

reforestation ‡∑à“π—Èπ ·µà¬—ß®”‡ªìπµàÕ afforestation

Õ¬à“ß¬‘Ëß

°“√‡ª≈’Ë¬π·ª≈ß¢Õß¿Ÿ¡‘Õ“°“»¡’º≈‚¥¬µ√ßµàÕ

°“√º≈‘µæ◊™·≈–Õ“À“√¢Õß‚≈° °“√‡æ‘Ë¡¢÷Èπ¢Õß CO
2

Õ“®¡’º≈¥’µàÕæ◊™∑’Ë¡’°“√ —ß‡§√“–Àå¥â«¬· ß·∫∫ C3 ‡™àπ
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Karanja (2007) æ∫«à“ ¿“«–‚≈°√âÕπ®–‡ªìπº≈‡ ’¬
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