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Abstract Seasonal Climatic Variation and Dengue Hemorrhagic Fever in Uttaradit Province
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The purpose of this study was to explore the trends of dengue hemorrhagic fever on
the disease’s occurrence and its association with ambient temperature, rainfall and rela-
tive humidity. Information was collected retrospectively from secondary data related to
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¿Ÿ¡‘À≈—ß·≈–‡Àµÿº≈

‚√§‰¢â‡≈◊Õ¥ÕÕ° ‡ªìπ‚√§µ‘¥‡™◊ÈÕ‰«√— ∑’Ë¡’§«“¡ ”§—≠

‚¥¬¡’·¡≈ßπ”‚√§ ªí®®ÿ∫—π‰¥â¡’°“√·æ√à°√–®“¬‰ª¡“°°«à“ Ò

ª√–‡∑»∑—Ë«‚≈°(Ò). ‰«√— ‡¥ß°’Ë¡’¬ÿß≈“¬ Aedes aegypti ·≈–

Aedes albopictus ‡ªìπ·¡≈ßπ”‚√§. ≈—°…≥–∑’Ë ”§—≠¢Õß‚√§

‰¢â‡≈◊Õ¥ÕÕ° (DHF) §◊Õ ¡’‰¢â Ÿß‡©’¬∫æ≈—π ‰¢â®– Ÿß≈Õ¬Õ¬Ÿà Ú-

˜ «—π ·≈–¡’Õ“°“√‡≈◊Õ¥ÕÕ°  à«π„À≠à∑’Ëº‘«Àπ—ß, ¡’µ—∫‚µ,

·≈–„π√“¬∑’Ë¡’Õ“°“√√ÿπ·√ß®–¡’¿“«–™ÁÕ° (Dengue shock

syndrome: DSS) ‡ªìπ‡Àµÿ„Àâ‡ ’¬™’«‘µ‰¥â ·µ°µà“ß®“° Den-

gue fever (DF) ´÷Ëß¡’Õ“°“√‰¡à√ÿπ·√ß ‚¥¬∑—Ë«‰ª‰¡à∑”„Àâ‡ ’¬

™’«‘µ(Ú). ®“°√“¬ß“π¢ÕßÕß§å°“√Õπ“¡—¬‚≈° ®”π«πºŸâªÉ«¬ DF/

DHF/DSS ‡æ‘Ë¡®“° ˘¯ √“¬„π™à«ßªï Ò˘ı -Ò˘ı˘ ‡ªìπ

ıÒÙ,ÒÛ˘ √“¬ „π™à«ßªï Ò˘˘-Ò˘˘˘ ´÷Ëß„πºŸâªÉ«¬ª√–¡“≥

ı ≈â“π§π¡’ºŸâ‡ ’¬™’«‘µ∂÷ß ÚÙ, √“¬ ¡’ºŸâªÉ«¬ DHF/DSS

ª√–¡“≥ ı, √“¬ µàÕªï∑’ËµâÕßπÕπ√—°…“µ—«„π‚√ßæ¬“∫“≈

·≈–§“¥«à“¡“°°«à“ Ú.ı æ—π≈â“π§π¡’‚Õ°“ ‡ ’Ë¬ßµàÕ°“√µ‘¥

‡™◊ÈÕ‚√§‰¢â‡≈◊Õ¥ÕÕ°(Ò).

‚√§‰¢â‡≈◊Õ¥ÕÕ°‡ªìπ‚√§∑’Ë‡°‘¥¢÷Èπ„À¡à‡¡◊ËÕª√–¡“≥ Ù ªï

¡“π’È ‚¥¬‡√‘Ë¡¡’√“¬ß“πª√–ª√“¬µ—Èß·µà æ.». ÚÙ˘Ú ·µà‡°‘¥

°“√√–∫“¥„À≠à‡ªìπ§√—Èß·√°∑’Ëª√–‡∑»øî≈‘ªªîπ å‡¡◊ËÕ æ.».

ÚÙ˘˜. ªí®®ÿ∫—π°Á¬—ß§ß‡ªìπªí≠À“‡√◊ÈÕ√—ß„π¿Ÿ¡‘¿“§‡Õ‡™’¬

µ–«—πÕÕ°‡©’¬ß„µâ ‡π◊ËÕß®“°®”π«πºŸâªÉ«¬∑’Ë¬—ß§ß‡æ‘Ë¡ Ÿß¢÷Èπ

‡ªìπ√–¬– Ê ∑ÿ° Û-ı ªï ·¡â«à“Õ—µ√“ªÉ«¬µ“¬¢Õß‚√§π’È®–≈¥

≈ß®“°√âÕ¬≈– ı ‡À≈◊Õª√–¡“≥√âÕ¬≈– Ú °Áµ“¡. „π®”π«π

Ò ª√–‡∑»„π¿Ÿ¡‘¿“§‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâπ—Èπ ª√–‡∑»‰∑¬

Õ‘π‚¥π’‡´’¬ ·≈–‡¡’¬π¡à“√å ¡’°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°

 Ÿß¡“° ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“¡’°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°„π

ª√–‡∑»π’ÈÀ≈“¬§√—Èß(Û). „πª√–‡∑»‰∑¬¡’‚√§‰¢â‡≈◊Õ¥ÕÕ°√–∫“¥

„À≠à§√—Èß·√°„π æ.». ÚıÒ ∑’Ë°√ÿß‡∑æ¡À“π§√. „π√–¬– ı

ªïµàÕ®“°π—Èπ°Á¡’√“¬ß“πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°∑ÿ°ªï.  à«π„À≠à

®“°°√ÿß‡∑æœ·≈–∏π∫ÿ√’. °“√√–∫“¥‡ªìπ·∫∫ªïÀπ÷Ëß Ÿß·≈–ªï

∂—¥¡“≈¥µË”≈ß. À≈—ß®“°π—Èπ‚√§‰¢â‡≈◊Õ¥ÕÕ°‰¥â·æ√à°√–®“¬

‰ªµ“¡®—ßÀ«—¥µà“ß Ê ‚¥¬‡©æ“–∑’Ë‡ªìπÀ—«‡¡◊Õß„À≠à ¡’

ª√–™“°√Àπ“·πàπ·≈–°“√§¡π“§¡ –¥«°. ‚√§‰¢â‡≈◊Õ¥ÕÕ°

·æ√à°√–®“¬Õ¬à“ß√«¥‡√Á«®π„π∑’Ë ÿ¥°Áæ∫«à“¡’√“¬ß“πºŸâªÉ«¬

¥â«¬‚√§π’È®“°∑ÿ°®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬ ·≈–√Ÿª·∫∫°“√

√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°°Á‰¥â‡ª≈’Ë¬π·ª≈ß‰ª®“°‡¥‘¡∑’Ë

‡ªìπ·∫∫ªï‡«âπªï ¡“‡ªìπ·∫∫ Ÿß Ú ªï ·≈â«≈¥µË”≈ß À√◊Õ≈¥

µË”≈ß Ú ªï·≈â«°≈—∫ Ÿß¢÷Èπ. ·π«‚πâ¡Õ—µ√“ªÉ«¬ Õ—µ√“µ“¬ ·≈–

Õ—µ√“ªÉ«¬µ“¬‚¥¬ ∂“π°“√≥å‚√§‰¢â‡≈◊Õ¥ÕÕ°¢Õßª√–‡∑»

‰∑¬µ—Èß·µà æ.». ÚıÒ-ÚıÙÙ æ∫«à“Õ—µ√“ªÉ«¬¡’·π«‚πâ¡ Ÿß

¢÷Èπ¡“‚¥¬µ≈Õ¥ µà“ß®“°Õ—µ√“ªÉ«¬µ“¬∑’Ë≈¥≈ß ®“°√âÕ¬≈– Ò

the occurrence of dengue hemorrhagic fever and meteorological data, reported from Janu-
ary 1, 1996 to December 31, 2006.  Data were presented in frequency, and an association
was analyzed with cross-sectional time-series regression.  The results revealed that the
rate of dengue hemorrhagic fever varied from 120.62 to 277.6 per 100,000 population be-
tween epidemic years.  There was a tendency for the population to be affected by the
disease every two to five years.  Ambient temperature, rainfall and relative humidity
were positively associated with the occurrence of the disease (p<0.001, p<0.001 and
p<0.001, respectively).

Based on the results of this study, the author would like to suggest that the Ministry
of Public Health should continuously increase the people’s awareness of the occurrence
of dengue hemorrhagic fever.  The provincial health office should coordinate with the
provincial meteorological center, requesting meteorological data related to dengue hem-
orrhagic fever for preparation of early warning systems for the prevention and control
program.

Key words: Dengue hemorrhagic fever, ambient temperature, rainfall, humidity
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π—ÈπÕ¬Ÿà„πÕ—π¥—∫ Ò ¢Õß‡¢µ Ú ·≈–Õ¬Ÿà„πÕ—π¥—∫∑’Ë Ú˘ ¢Õß

ª√–‡∑»‰∑¬(ı). ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“ ∂“π°“√≥å

°“√·æ√à√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°„π®—ßÀ«—¥¬—ßπà“‡ªìπÀà«ß

·≈–§«√‰¥â√—∫°“√‡ΩÑ“√–«—ßÕ¬à“ß„°≈â™‘¥µàÕ‰ª.

‡ªìπ∑’Ë∑√“∫°—π¥’«à“°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°¡’ Û

Õß§åª√–°Õ∫ ‰¥â·°à ‡™◊ÈÕ‚√§‰«√— ‡¥ß°’, ºŸâªÉ«¬·≈– ‘Ëß·«¥≈âÕ¡,

´÷Ëß∑—Èß Û Õß§åª√–°Õ∫µâÕß‡À¡“– ¡·≈– —¡æ—π∏å°—πÕ¬à“ß

°≈¡°≈◊π ‚¥¬¡’¬ÿß≈“¬ Aedes aeypti ‡ªìπæ“À–π”‚√§ ®÷ß

∑”„Àâ‡°‘¥°“√√–∫“¥¢Õß‚√§‰¥â(ˆ). „π·ßà¢Õß‡™◊ÈÕ‚√§¥—ß∑’Ë‰¥â°≈à“«

‰«â·≈â«¢â“ßµâπ.  à«π¥â“πºŸâªÉ«¬‰¥â¡’ºŸâ»÷°…“‰«â¡“° æ∫«à“®“°

‡¥‘¡°≈ÿà¡Õ“¬ÿ∑’Ëæ∫¡“°§◊Õ µË”°«à“ ÒÙ ªï(˜,¯) ¡’·π«‚πâ¡‡ª≈’Ë¬π‰ª

§◊Õ °≈ÿà¡Õ“¬ÿ¡“°°«à“ Òı ªï ¢÷Èπ‰ª¡’·π«‚πâ¡°“√‡ªìπ‚√§ Ÿß

¢÷Èπ‚¥¬µ≈Õ¥(˘-ÒÒ).  à«πªí®®—¬¥â“π ‘Ëß·«¥≈âÕ¡∑’Ë‡Õ◊ÈÕµàÕ°“√

√–∫“¥¢Õß‚√§π—Èπ æ∫«à“‚√§‰¢â‡≈◊Õ¥ÕÕ°√–∫“¥¡“°„πƒ¥ŸΩπ

‡ªìπª√–®”∑ÿ°ªï‰¡à‡ª≈’Ë¬π·ª≈ß ‡æ√“–¡’°“√‡ª≈’Ë¬π·ª≈ß

Õÿ≥À¿Ÿ¡‘. ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘‡À¡“– ¡ ·≈–¡’§«“¡™◊Èπ Ÿß‡À¡“–·°à

°“√·æ√àæ—π∏ÿå ‡æ√“–ƒ¥ŸΩππ’È¡’·À≈àß‡æ“–æ—π∏ÿå¬ÿß¡“°∑”„Àâ

®”π«π¬ÿß‡æ‘Ë¡¡“°¢÷Èπ ·≈–¡’º≈µàÕ°“√°—¥§π¢Õß¬ÿß ·≈–

«—Ø®—°√„πµ—«¬ÿß(Ú). πÕ°®“°π’È§«“¡™◊Èπ —¡æ—∑∏å„πƒ¥ŸΩπ°Á¡’º≈

µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‰«√— „π¬ÿß Aedes aegypti ‡™àπ°—π(ÒÚ).

°“√»÷°…“„πª√–‡∑»‰∑¬‡°’Ë¬«°—∫ª√‘¡“≥πÈ”Ωπ Õÿ≥À¿Ÿ¡‘

·≈–§«“¡™◊Èπ —¡æ—∑∏å ¡’ºŸâ»÷°…“‰«âπâÕ¬¡“°.

„πÕπ“§µ¡’ºŸâ∑”π“¬‰«â«à“ ‡¡◊ËÕ ‘Èπ ÿ¥»µ«√√…∑’Ë ÚÒ

Õÿ≥À¿Ÿ¡‘¢Õß‚≈°®– Ÿß¢÷Èπ Ú Õß»“‡´≈‡´’¬  ‡π◊ËÕß®“°®–¡’

·°ä §“√å∫Õπ‰¥ÕÕ°‰´¥å‡æ‘Ë¡¢÷Èπ Ú ‡∑à“  àßº≈„Àâ‚√§µ‘¥‡™◊ÈÕ

‚¥¬‡©æ“–‚√§‰«√— ‡¥ß°’Ë®–°≈—∫¡“¡’§«“¡√ÿπ·√ß ·≈–‡°‘¥

°“√·æ√à√–∫“¥‰¥âßà“¬¢÷Èπ(ÒÛ). ¥—ßπ—ÈπºŸâ»÷°…“®÷ß π„®∑”°“√

»÷°…“ªí®®—¬¥â“π ‘Ëß·«¥≈âÕ¡ ‡™àπ Õÿ≥À¿Ÿ¡‘, ª√‘¡“≥πÈ”Ωπ

·≈–§«“¡™◊Èπ —¡æ—∑∏å ‡æ◊ËÕ∑’Ë®–π”‰ª„™â‡ªìπª√–‚¬™πå„π°“√
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‚√§Õ¬à“ß¡’ª√– ‘∑∏‘¿“æµàÕ‰ª.

√–‡∫’¬∫«‘∏’»÷°…“

„™â°“√»÷°…“‡™‘ßæ√√≥π“≈—°…≥–¬âÕπÀ≈—ß ‚¥¬

«‘‡§√“–Àå·π«‚πâ¡°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°√“¬ªï ·≈–§«“¡

 —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘, ª√‘¡“≥πÈ”Ωπ, §«“¡™◊Èπ —¡æ—∑∏å

°—∫®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ‚¥¬„™â·∫∫∫—π∑÷°¢âÕ¡Ÿ≈‡°Á∫

√«∫√«¡¢âÕ¡Ÿ≈®“°¢âÕ¡Ÿ≈∑ÿµ‘¬¿Ÿ¡‘∑’Ë√“¬ß“πºŸâªÉ«¬ (√ß.ıˆ)

·≈–√“¬ß“π°“√‡ª≈’Ë¬π·ª≈ß‚√§¢ÕßºŸâªÉ«¬ (√ß.ı˜), ´÷Ëß

‡ªìπ√“¬ß“πºŸâªÉ«¬‚√§‡≈◊Õ¥ÕÕ°¢Õß ”π—°ß“π “∏“√≥ ÿ¢

®—ßÀ«—¥Õÿµ√¥‘µ∂å„π™à«ß«—π∑’Ë Ò ¡°√“§¡ ÚıÛ˘ - ÛÒ ∏—π«“§¡

æ.». ÚıÙ˘ ®“°ß“π·ºπß“π °≈ÿà¡ß“πæ—≤π“¬ÿ∑∏»“ µ√å

 “∏“√≥ ÿ¢  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥Õÿµ√¥‘µ∂å ·≈– ∂“π’

Õÿµÿπ‘¬¡«‘∑¬“Õ”‡¿Õ‡¡◊ÕßÕÿµ√¥‘µ∂å.

§”®”°—¥§«“¡∑’Ë„™â„π°“√»÷°…“

‚√§‰¢â‡≈◊Õ¥ÕÕ° µ“¡°“√«‘π‘®©—¬¢ÕßÕß§å°“√Õπ“¡—¬

‚≈°(ÒÙ) À¡“¬∂÷ß °“√¡’‰¢â√à«¡°—∫¡’Õ“°“√¡’‡≈◊Õ¥ÕÕ°, µ—∫‚µ

·≈–¡—°¡’Õ“°“√™ÁÕ° ‚¥¬¡’Œ’¡“‚µ§√‘µ Ÿß®“°‡¥‘¡Õ¬à“ßπâÕ¬

√âÕ¬≈– Ú ·≈–‡°≈Á¥‡≈◊Õ¥µË”°«à“ Ò, µàÕ≈Ÿ°∫“»°å

¡‘≈≈‘‡¡µ√.  ”À√—∫„π°“√»÷°…“π’ÈºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°§◊ÕºŸâ

∑’ËªÉ«¬·≈–µ“¬®“°‚√§‡¥ß°’Ë, ‰¢â‡≈◊Õ¥ÕÕ° ·≈–‰¢â‡≈◊Õ¥ÕÕ°∑’Ë

™ÁÕ°.

Õÿ≥À¿Ÿ¡‘ À¡“¬∂÷ß √–¥—∫§«“¡√âÕπÀπ“«¢ÕßÕ“°“»·≈–

¢Õß ‘Ëßµà“ß Ê ‚¥¬«—¥‰¥â¥â«¬‡§√◊ËÕß¡◊Õ∑’Ë‡√’¬°«à“ ‡∑Õ√å‚¡¡‘‡µÕ√å

¡’Àπà«¬‡ªìπÕß»“‡´≈‡ ’¬ .

ª√‘¡“≥πÈ”Ωπ À¡“¬∂÷ßª√‘¡“≥πÈ”Ωπµ—Èß·µà‡«≈“ ˜:

π. ¢Õß«—πÀπ÷Ëß∂÷ß ˜: π. ¢Õß«—π∂—¥‰ª ¡’Àπà«¬‡ªìπ

¡‘≈≈‘‡¡µ√µàÕ«—π.

§«“¡™◊Èπ —¡æ—∑∏å À¡“¬∂÷ß Õ—µ√“ à«π√–À«à“ß¡«≈¢Õß‰Õ

πÈ”∑’Ë¡’Õ¬Ÿà„πÕ“°“»‡∑’¬∫°—∫¡«≈¢Õß‰ÕπÈ”Õ‘Ë¡µ—«‡¡◊ËÕ¡’ª√‘¡“µ√

·≈–Õÿ≥À¿Ÿ¡‘‡∑à“°—π ¡’Àπà«¬‡ªìπ√âÕ¬≈–.

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª§Õ¡æ‘«‡µÕ√å

˜
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STATA Release ¯.Ú for Windows ˘ı ‚¥¬„™â«‘∏’∑“ß ∂‘µ‘

¥—ßπ’È

Ò. «‘‡§√“–Àå®”π«πºŸâ∑’ËªÉ«¬·≈–µ“¬¥â«¬‚√§‰¢â

‡≈◊Õ¥ÕÕ° ‚¥¬„™â§«“¡∂’Ë.

Ú. «‘‡§√“–ÀåÕ—µ√“ªÉ«¬·≈–µ“¬¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°

®”·π°√“¬ªï §”π«≥®“°®”π«πºŸâªÉ«¬·≈–µ“¬„π·µà≈–ªï /

®”π«πª√–™“°√°≈“ßªï §Ÿ≥¥â«¬ Ò,.

Û. «‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘, ª√‘¡“≥

πÈ”Ωπ, §«“¡™◊Èπ —¡æ—∑∏å °—∫®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°

‚¥¬„™â ∂‘µ‘ cross-sectional time-series FGLS regres-

sion.

º≈°“√»÷°…“

®”π«π·≈–Õ—µ√“ªÉ«¬ ªï∑’Ë¡’°“√√–∫“¥¢Õß‚√§‰¢â‡≈◊Õ¥ÕÕ°

√ÿπ·√ß §◊Õ æ.». ÚıÙ, ÚıÙÒ, ÚıÙÙ, ÚıÙı ·≈– ÚıÙˆ.

„πªï ÚıÙÒ ¡’®”π«πºŸâªÉ«¬ Ÿß∑’Ë ÿ¥ ®”π«π Ò,ÛÛ˜ √“¬,
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ÚıÛ˘ Ù˜ˆ,˘˘˜ ˜¯ Òˆ.Ûı

ÚıÙ Ù˜˘,ˆÙÚ ˆˆ ÒÛ˜.ˆ

ÚıÙÒ Ù¯Ò,ıˆÛ Ò,ÛÛ˜ Ú˜˜.ˆÙ

ÚıÙÚ Ù¯Ù,˜ÛÙ ÒˆÒ ÛÛ.ÚÒ

ÚıÙÛ Ù¯ı,Úı ÛÛ ˆ.¯

ÚıÙÙ Ù¯Û,˘Ú Ò,ÛÚı Ú˜Û.¯Ú

ÚıÙı Ù¯Ù,ˆ ˜¯ı ÒˆÚ.Ò˜

ÚıÙˆ Ù¯Ù,˘¯Ù ı¯ı ÒÚ.ˆÚ

ÚıÙ˜ Ù¯Û,¯ıÒ ÚÛÒ Ù˜.˜Ù

ÚıÙ¯ Ùˆ˘,˘ÙÙ ÒÙ¯ ÛÒ.Ù˘

ÚıÙ˘ Ùˆ˘,Û¯˜ Ú¯ˆ ˆ.˘Û
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ÚıÙ Ù˜˘,ˆÙÚ Ú .ÙÚ
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ÚıÙÚ Ù¯Ù,˜ÛÙ  

ÚıÙÛ Ù¯ı,Úı  

ÚıÙÙ Ù¯Û,˘Ú Ú .ÙÒ

ÚıÙı Ù¯Ù,ˆ Ò .ÚÒ

ÚıÙˆ Ù¯Ù,˘¯Ù Ò .ÚÒ

ÚıÙ˜ Ù¯Û,¯ıÒ Ò .ÚÒ

ÚıÙ¯ Ùˆ˘,˘ÙÙ  

ÚıÙ˘ Ùˆ˘,Û¯˜  

˜Ò
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√Õß≈ß¡“ §◊Õ æ.». ÚıÙÙ ¡’®”π«π Ò,ÛÚı √“¬. ªï∑’Ë¡’

Õ—µ√“ªÉ«¬ Ÿß ÿ¥§◊Õ æ.». ÚıÙÒ ¡’Õ—µ√“ªÉ«¬ Ú˜˜.ˆÙ µàÕ

ª√–™“°√· π§π, √Õß≈ß¡“ ‰¥â·°à æ.». ÚıÙÙ, ÚıÙı ·≈–

ÚıÙ ¡’Õ—µ√“ªÉ«¬ Ú˜Û.¯Ú, ÒˆÚ.Ò˜ ·≈– ÒÛ˜.ˆ µàÕ

ª√–™“°√· π§π µ“¡≈”¥—∫. ªï∑’Ë¡’Õ—µ√“ªÉ«¬µË”∑’Ë ÿ¥§◊Õ æ.».

ÚıÙÛ ¡’Õ—µ√“ªÉ«¬ ˆ.¯ µàÕª√–™“°√· π§π (µ“√“ß∑’Ë Ò).

®”π«π·≈–Õ—µ√“µ“¬ ªï∑’Ë¡’°“√·æ√à√–∫“¥¢Õß‚√§‰¢â

‡≈◊Õ¥ÕÕ°Õ¬à“ß√ÿπ·√ß §◊Õ æ.». ÚıÙ, ÚıÙÒ, ÚıÙÙ,

ÚıÙı ·≈– ÚıÙˆ. „π æ.». ÚıÙÒ ¡’ºŸâ‡ ’¬™’«‘µ Ÿß∑’Ë ÿ¥ ®”π«π

ˆ √“¬ ·≈–¡’Õ—µ√“µ“¬ Ÿß∑’Ë ÿ¥§‘¥‡ªìπ Ò.Úı µàÕª√–™“°√

· π§π, √Õß≈ß¡“‰¥â·°à æ.». ÚıÙ ·≈– ÚıÙÙ ¡’Õ—µ√“

µ“¬ .ÙÚ ·≈– .ÙÒ µàÕª√–™“°√· π§πµ“¡≈”¥—∫ (µ“√“ß∑’Ë

Ú).

§«“¡ —¡æ—π∏å√–À«à“ß®”π«πºŸâªÉ«¬°—∫Õÿ≥À¿Ÿ¡‘Õ“°“»,

ª√‘¡“≥πÈ”Ωπ ·≈–§«“¡™◊Èπ —¡æ—∑∏å

‡¡◊ËÕæ‘®“√≥“Õÿ≥À¿Ÿ¡‘Õ“°“» ª√‘¡“≥πÈ”Ωπ ·≈–
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µ“√“ß∑’Ë Û (µàÕ) ®”π«πºŸâªÉ«¬, Õÿ≥À¿Ÿ¡‘, ª√‘¡“≥πÈ”Ωπ, §«“¡™◊Èπ —¡æ—∑∏å ®”·π°√“¬‡¥◊Õπ ™à«ß æ.». ÚıÛ˘-ÚıÙ˘

‡¥◊Õπ æ.». Õÿ≥À¿Ÿ¡‘ ª√‘¡“≥πÈ”Ωπ §«“¡™◊Èπ ®”π«π ®”π«πºŸâ ®”π«πºŸâªÉ«¬

(Õß»“ ´.) (¡¡.)  —¡æ—∑∏å (%) ºŸâªÉ«¬ ‡ ’¬™’«‘µ ∑—ÈßÀ¡¥
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«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢ ªï∑’Ë Ò ©∫—∫∑’Ë Ú °.§. - °.¬. (©∫—∫‡ √‘¡ Ò) Úıı

§«“¡™◊Èπ —¡æ—∑∏å‰ªæ√âÕ¡ Ê °—π ·≈–„Àâ¢âÕ¡Ÿ≈·µà≈–®ÿ¥¡’

§«“¡ —¡æ—π∏å°—π‡Õß Ò ™à«ß°àÕπ·≈–À≈—ß ·≈–¬Õ¡„Àâ¢âÕ¡Ÿ≈¡’

°“√°√–®“¬‰¡à‡∑à“°—π„π·µà≈–®ÿ¥ ‰¥âæ∫§«“¡ —¡æ—π∏å¥—ßπ’È:

‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ Ò Õß»“‡´≈‡ ’¬  ®”π«πºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬

˘-ÒÒ √“¬ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ < .Ò);  à«π

ª√‘¡“≥πÈ”Ωπ‡æ‘Ë¡¢÷Èπ Ò ¡‘≈≈‘‡¡µ√¡’ºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ Ò √“¬

Õ¬à “ ß¡’π— ¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ < .Ò) ·≈–

§«“¡™◊Èπ —¡æ—∑∏å‡æ‘Ë¡¢÷Èπ√âÕ¬≈– Ò ¡’ºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ Ú - Û √“¬

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ < .Ò) (µ“√“ß∑’Ë Ù).

«‘®“√≥å

º≈°“√»÷°…“π’È· ¥ß«à“®—ßÀ«—¥Õÿµ√¥‘µ∂å¡’°“√√–∫“¥¢Õß

‚√§‰¢â‡≈◊Õ¥ÕÕ°√ÿπ·√ß„π æ.». ÚıÙ ·≈– ÚıÙÒ ·≈â«‡«âπ

‰ª Ú ªï ®÷ß¡’°“√√–∫“¥Õ’° „π æ.». ÚıÙÙ, ÚıÙı ·≈– ÚıÙˆ

´÷Ëß‡ªìπ°“√√–∫“¥∑ÿ° Ú-ı ªï  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß

Õß§å°“√Õπ“¡—¬‚≈°(Òı) ∑’Ë«à“„πª√–‡∑»∑’Ë‚√§‰¢â‡≈◊Õ¥ÕÕ°‡ªìπ

‚√§ª√–®”∂‘Ëπ ®–¡’≈—°…≥–°“√‡°‘¥‚√§‰¢â‡≈◊Õ¥ÕÕ°·∫∫

ª√–ª√“¬°àÕπ ·≈â«®÷ß‡°‘¥°“√√–∫“¥µ“¡¡“ ∑”„Àâæ∫‚√§‰¢â

‡≈◊Õ¥ÕÕ°∑ÿ° Ê ªï ·≈–µ“¡¥â«¬°“√√–∫“¥§√—Èß„À≠à∑ÿ° Û-ı

ªï.

°“√∑’Ëæ∫Õ—µ√“µ“¬ Ÿß„π æ.». ÚıÙÒ ·≈–¡’·π«‚πâ¡

≈¥≈ß‡√◊ËÕ¬Ê Õ¬à“ß™â“Ê πà“®–∫àß™’È«à“¡’°“√æ—≤π“ß“π

 “∏“√≥ ÿ¢¥’¢÷Èπµ“¡≈”¥—∫ ∑”„ÀâºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬‚√§

·≈–°“√√—°…“æ¬“∫“≈∑—π‡«≈“ ®÷ß “¡“√∂≈¥°“√‡ ’¬™’«‘µ‰¥â

¡“°¢÷Èπ ·≈–Õ“®· ¥ß«à“ª√–™“™π∑—Ë«‰ª π„®‡√◊ËÕß§«“¡‡®Á∫

ªÉ«¬¡“°¢÷Èπ π”ºŸâªÉ«¬‰ª√—°…“‰¥â∑—π‡«≈“  Õ¥§≈âÕß°—∫°“√

√“¬ß“π¢Õß ”π—°√–∫“¥«‘∑¬“ °√–∑√«ß “∏“√≥ ÿ¢(Ù) ∑’Ëæ∫«à“

Õ—µ√“µ“¬¢ÕßºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ°≈¥≈ß™â“Ê ·≈– ”À√—∫

Õ—µ√“ªÉ«¬µ“¬≈¥≈ß¡“°Õ¬à“ß‡ÀÁπ‰¥â™—¥.

„π¥â“π§«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘, ª√‘¡“≥πÈ”Ωπ

·≈–§«“¡™◊Èπ —¡æ—∑∏å°—∫®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥ÕÕ° ®–‡ÀÁπ

‰¥â®“°º≈°“√»÷°…“ (µ“√“ß∑’Ë Û) «à“™à«ß∑’Ë¡’°“√√“¬ß“πºŸâªÉ«¬

µ“√“ß∑’Ë Ù §«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘Õ“°“», ª√‘¡“≥πÈ”Ωπ ·≈–§«“¡™◊Èπ —¡æ—∑∏å °—∫®”π«πºŸâªÉ«¬

Xtgls total temp rain humid, panels (correlated) corr (arl)

Cross sectional time-series FGLS regression

Coefficients : generalized least squares

Panels : heteroskedastic with cross-sectional correlation

Correlation : common AR (1)coefficient for all panels (0.0619)

Estimated covariances = 78 Number of obs = 132

Estimated autocorrelations = 1 Number of groups = 12

Estimated coefficients = 4 Time periods = 11

Wald chi 2 (3) = 788.27

Log likelihood = 347.0621 Prob > chi 2 = 0.0000

Total Coef. Std. err. z P> lzl (95% Conf. interval)

Õÿ≥À¿Ÿ¡‘ ˘.˜ÚÙÛ .ÙÒˆˆ˜ ÚÛ.Ú¯ . ¯.¯¯ıÛ¯ı Ò.ıÒ¯˜

πÈ”Ωπ .ı˘ˆÛı .Òıˆ˘Û¯˘ Û.¯ . .Ú¯¯˜ÒÙ .˘Û¯˘˘ı

§«“¡™◊Èπ Ú.Û˜ˆ˘Ù˜ .ÒÛˆÚ˜ˆÛ Ò˜.ÙÙ . Ú.Ò˘¯ı Ú.ˆÙÙÙÙ

_cons -ÙÙ˘.¯˘˜Ò Ò˜.Ù¯ÒÒ -Úı.˜Ù . -Ù¯Ù.Òı˘ı -ÙÒı.ˆÛÙ¯

˜ˆ
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‚√§‰¢â‡≈◊Õ¥ÕÕ° Ÿß„π·µà≈–ªï ¿“æ¿Ÿ¡‘Õ“°“»°àÕπ∑’Ë®–‡√‘Ë¡

æ∫ºŸâªÉ«¬¡—°¡’Õÿ≥À¿Ÿ¡‘ Ÿß∑’Ë ÿ¥·≈–‡√‘Ë¡≈¥≈ß‡≈Á°πâÕ¬.  à«π

ª√‘¡“≥πÈ”Ωπ·≈–§«“¡™◊Èπ —¡æ—∑∏å®– Ÿß¢÷Èπ‚¥¬µ≈Õ¥ ‡À¡◊Õπ

°—π„π∑ÿ° Ê ªï. ‡¡◊ËÕæ‘®“√≥“§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√∑—Èß

Û °—∫°“√‡°‘¥‚√§ æ∫«à“Õÿ≥À¿Ÿ¡‘ ª√‘¡“≥πÈ”Ωπ·≈–§«“¡™◊Èπ

 —¡æ—∑∏å¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫®”π«πºŸâªÉ«¬‚√§‰¢â‡≈◊Õ¥

ÕÕ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ < .Ò) ´÷Ëß “¡“√∂

Õ∏‘∫“¬‰¥â«à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å¡’º≈µàÕ°“√·æ√à

°√–®“¬¢Õß‚√§‡¥ß°’Ë ‚¥¬§«“¡™◊Èπ∑’Ë Ÿß¢÷Èπ„π™à«ßƒ¥ŸΩπ®–

∑”„Àâ¬ÿß≈“¬¡’™’«‘µ¬“«¢÷Èπ ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ®–∑”„Àâ¬ÿß

‡®√‘≠‡ªìπµ—«‡µÁ¡«—¬‰¥â‡√Á«¢÷Èπ ·≈–¬ÿß≈“¬µ—«‡¡’¬µâÕß°‘πÕ“À“√

∫àÕ¬¢÷Èπ‡æ◊ËÕ„Àâ¡’‚ª√µ’πæ’¬ßæÕ„π°“√«“ß‰¢à ∑”„Àâ§π¡’‚Õ°“ 

∂Ÿ°¬ÿß°—¥¡“°¢÷Èπ(Òˆ) „°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß§Ÿª·¡π·≈–

§≥–(Ò˜) ∑’Ëæ∫«à“§π∑’ËÕ“»—¬Õ¬Ÿà∑’ËÕÿ≥À¿Ÿ¡‘ Û Õß»“‡´≈‡ ’́¬ 

¡’‚Õ°“ ‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ‡¥ß°’Ë‡ªìπ Ù ‡∑à“¢Õß§π∑’ËÕ“»—¬Õ¬Ÿà

∑’ËÕÿ≥À¿Ÿ¡‘ Ò˜ Õß»“‡´≈‡´’¬  · ¥ß«à“Õÿ≥À¿Ÿ¡‘ Ÿß™à«¬‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ¢Õß¬ÿß≈“¬ ‚¥¬≈¥√–¬–‡«≈“∑’Ë‡™◊ÈÕ‰«√— ‡æ‘Ë¡

®”π«π„πµ—«¬ÿß ∑”„Àâ‡æ‘Ë¡®”π«π‰«√— ‰¥â√«¥‡√Á«„π√–¬–‡«≈“

 —Èπ Ê ·≈–¬—ß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß¡—«√å ·≈–§≥–(Ò¯) ∑’Ë

æ∫«à“Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ®–‡À¡“– ¡°—∫°“√°—¥§π¢Õß¬ÿß·≈–

Õÿ≥À¿Ÿ¡‘µË”Õ—µ√“°“√°—¥¢Õß¬ÿß®–πâÕ¬≈ß.  à«π°“√»÷°…“¢Õß

∏Ÿ ‰Õ¬å ·≈–‰∏πå(ÒÚ) ´÷Ëß»÷°…“º≈°√–∑∫¢ÕßÕÿ≥À¿Ÿ¡‘·≈–

§«“¡™◊Èπ  —¡æ—∑∏å¡’º≈µàÕ°“√‡æ‘Ë¡ª√‘¡“≥‰«√— ‡¥ß°’Ë„π¬ÿß≈“¬

æ∫«à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å„π™à«ßƒ¥ŸΩπ¡’º≈µàÕ°“√

‡æ‘Ë¡®”π«π‰«√— ‡¥ß°’Ë„π¬ÿßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ „°≈â

‡§’¬ß°—∫°“√»÷°…“¢Õß ‡«®∫√‘∑(ÒÛ) ´÷Ëß»÷°…“æ∫«à“Õÿ≥À¿Ÿ¡‘¡’

§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫Õ—µ√“°“√ªÉ«¬¥â«¬‰¢â‡¥ß°’ËÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ‚¥¬µâÕß¡’Õÿ≥À¿Ÿ¡‘‡À¡“– ¡ ˆ ‡¥◊Õπ°àÕπ ®÷ß

®–∑”„ÀâÕÿ≥À¿Ÿ¡‘¡’º≈µàÕÕ—µ√“ªÉ«¬. ·µàº≈°“√»÷°…“∑’Ë¢—¥·¬âß°—π

æ∫«à“ª√‘¡“≥πÈ”Ωπ‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥‰¢â‡¥ß°’Ë ´÷Ëß

„π°“√»÷°…“π’ÈÕ∏‘∫“¬∂÷ß¢âÕ®”°—¥¢Õß°“√»÷°…“«à“ ‡π◊ËÕß®“°

¢âÕ¡Ÿ≈ ¿“æ¿Ÿ¡‘Õ“°“» Õÿ≥À¿Ÿ¡‘ ·≈–ª√‘¡“≥πÈ”Ωπ‰¥â‡°Á∫

√«∫√«¡¡“®“°ª√–‡∑»µ√‘π‘·¥¥‡∑à“π—Èπ  à«π¢âÕ¡Ÿ≈°“√‡°‘¥

‚√§√«∫√«¡‰¥â®“°ª√–‡∑»µ√‘π‘·¥¥·≈–‚∑∫“‚° ®÷ßÕ“®‡ªìπ

‰ª‰¥â«à“ ¿“æ¿Ÿ¡‘Õ“°“»¢Õßª√–‡∑»∑—Èß ÕßÕ“®·µ°µà“ß°—π

∑”„Àâº≈°“√»÷°…“‡√◊ËÕßª√‘¡“≥πÈ”Ωπ‰¡à¡’§«“¡ —¡æ—π∏å°—∫

°“√‡°‘¥‚√§.  ”À√—∫„πª√–‡∑»‰∑¬¡’°“√»÷°…“‡√◊ËÕßªí®®—¬¢Õß

ƒ¥Ÿ°“≈∑’Ë¡’º≈µàÕ°“√‡°‘¥‰¢â‡≈◊Õ¥ÕÕ°¢Õß‡¡◊Õß‰∑¬ ‚¥¬°“√

‡°Á∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘ ª√‘¡“≥πÈ”Ωπ §«“¡™◊Èπ —¡æ—∑∏å„π™à«ß æ.».

ÚıÚÒ - ÚıÙ ®“° ̃ Û ®—ßÀ«—¥¢Õßª√–‡∑»‰∑¬ æ∫«à“ ¡’ ̆

®—ßÀ«—¥∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ —¡æ—π∏å°—∫°“√‡æ‘Ë¡¢÷Èπ¢ÕßºŸâªÉ«¬‚√§

‰¢â‡≈◊Õ¥ÕÕ°(Ò˘)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß‰««“π‘™°‘®(Ú) ∑’Ë
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