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ǽÕāæÂä­îÚ ÂòÛ LESSµ

ĬŅĵıńĸĸĳȮŀŇĬĪŃĬŇĸ

https://www.flickr.com/photos/46259794@N02/17194254605
https://creativecommons.org/licenses/by-nc/3.0/


2

? ĨƟĬœĴƟĔńĔŏĔŖĭĔƠŅĞŏĶŊŀĬĔĶŃěĔŀĵƞŅĚœĶ= ǽÕāæÂä­îÚ ÂòÛ LESSµ



ĴĺĸĝňĺĳŅıĶĺĴĕŀĚĨƟĬœĴƟȮ&ĔĔ.'Ȯ= ĴĺĸĝňĺĳŅıŏľĬŊŀıŊŘĬħŇĬȮ&ĔĔ.'Ȯ+ ĴĺĸĝňĺĳŅıŒĨƟħŇĬȮ&ĔĔ.'
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ĶŌƟœħƟŀĵƞŅĚœĶĺƞŅĨƟĬœĴƟȮ/ȮĨƟĬĔńĔŏĔŖĭėŅĶƢĭŀĬœħƟŏĪƞŅœľĶƞ=

ĔŅĶĔńĔŏĔŖĭėŅĶƢĭŀĬĕŀĚĨƟĬœĴƟ
(ĔŇőĸĔĶńĴėŅĶƢĭŀĬœħŀŀĔœĞħƢ'

ĴĺĸĝňĺĳŅıĶĺĴĕŀĚĨƟĬœĴƟȮ
&ĔĔ.'Ȯ

ĽńħĽƞĺĬėŅĶƢĭŀĬŒĬŏĬŊŘŀœĴƟȮ
&Carbon Fraction)

ĽńħĽƞĺĬĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸ
ĕŀĚȮCO2ĨƞŀȮC

ĴĺĸĝňĺĳŅıĶĺĴĕŀĚ
ĨƟĬœĴƟȮ&ĔĔ.'Ȯ

0.47 22

/0

ǽÕāæÂä­îÚ ÂòÛ LESSµ



ĬŅĵȮA ĨƟŀĚĔŅĶľŅĮĶŇĴŅĦĔŅĶĔńĔŏĔŖĭėŅĶƢĭŀĬŒĬĨƟĬĵŅĚĬŅȮőħĵĺńħŏĽƟĬĶŀĭĺĚĪňŗėĺŅĴĽŌĚĶŃħńĭŀĔȮœħƟŏĪƞŅĔńĭȮ94.2 cm ėĺŅĴĽŌĚȮ8 m
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ĨńĺŀĵƞŅĚĔŅĶėŜŅĬĺĦ

ĽŌĨĶľŅĴĺĸĝňĺĳŅıŏľĬŊŀıŊŘĬħŇĬĔĸŋƞĴıĶĶĦœĴƟĪńŗĺœĮȮ(Ogawa et al., 1965)
WL(kg) = 0.0396 (D2H)0.933 = 0.0396 x (302 x 8)0.933 = 157.25   kg
WB(kg) = 0.00349 (D2H)1.03                              = 0.00349 x (302 x 8)1.03                             = 32.80     kg
WL(kg) = (28/(WS+ WB+ 0.025))-1            = (28/(157.25 + 32.80 + 0.025))-1 =  6.78      kg
WT(kg) = WS+ WB+ WL                                   = 157.25 + 32.80 + 6.78 = 196.83    kg

ĴĺĸĝňĺĳŅıŒĨƟħŇĬȮȮ= ĴĺĸĝňĺĳŅıŏľĬŊŀıŊŘĬħŇĬȮx 0.27   = 196.83 x 0.27 = 53.14 kg

ĴĺĸĝňĺĳŅıĶĺĴĕŀĚĨƟĬœĴƟȮ= 196.83 + 53.14     = 249.98 kg

ħńĚĬńŘĬĔŅĶĔńĔŏĔŖĭėŅĶƢĭŀĬĕŀĚĨƟĬĵŅĚĬŅȮ= 249.98 kgx 0.47 x (44/12)  =  430.80 kgCO2

ĴĺĸĝňĺĳŅıŏľĬŊŀıŊŘĬħŇĬĕŀĚĨƟĬĵŅĚĬŅȮ= 196.83 kg

ŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚȮ= ŏĽƟĬĶŀĭĺĚ/3.14
= 94.2/3.14
= 30
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ÅèóâëúÈØòĈÈìâÕÃîÈ

Ö­Úăâ­ (ÿâÖä)

ĔŅĶĺńħĨƟĬœĴƟŏıŊŗŀĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĔńĔŏĔŖĭėŅĶƢĭŀĬŀĵƞŅĚœĶ=

ÂóäÅČóÚèÔāÕãĂË­ LESS EVALUATION SHEETÃîÈ îÛÂ.

ÅèóâëúÈ  ăâ¬Ú­îãÂè¬ó 1.30 ÿâÖä

ÿë­ÚäîÛèÈØöćÅèóâëúÈØöćäñÕòÛ 1.30 ÿâÖä

Ö­îÈăâ¬Ú­îãÂè¬ó 15 ÿÌÚÖõÿâÖä

ãÂÿè­Ú: ÿ×óèòæã° ĀæñăÝ¬ ÿë­ÚäîÛèÈØöćÅèóâëúÈäñÕòÛ 1.30 ÿâÖä 
Ö­îÈăâ¬Ú­îãÂè¬ó 7 ÿÌÚÖõÿâÖä

1.30 ōĲĦĴ

ÿë­ÚäîÛèÈØöćÅèóâëúÈ 1.30 ÿâÖä

ÉóÂßøĈÚÕõÚ (Ìâ.)

ǽÕāæÂä­îÚ ÂòÛ LESSµ



ǽÕāæÂä­îÚ ÂòÛ LESSµ



ǽÕāæÂä­îÚ ÂòÛ LESSµ



ǽÕāæÂä­îÚ ÂòÛ LESSµ



ĶŃħńĭĔŅĶĺńħĪňŗŴĩŌĔĨƟŀĚŵ

ǽÕāæÂä­îÚ ÂòÛ LESSµ



ǽÕāæÂä­îÚ ÂòÛ LESSµ

ĶŃħńĭĔŅĶĺńħĪňŗŴĩŌĔĨƟŀĚŵ



ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ėŜŅĩŅĴ
ĨƟĬœĴƟħńĚĳŅıȮĽŅĴŅĶĩĕŀĔŅĶĶńĭĶŀĚőėĶĚĔŅĶȮLESS œħƟľĶŊŀœĴƞ=

ĨŀĭœĴƞœħƟȮŏĬŊŗŀĚěŅĔĕĬŅħĕŀĚĨƟĬœĴƟħńĚĳŅı
œĴƞŏĕƟŅŏĔĦĤƢĪňŗőėĶĚĔŅĶȮLESS ĔŜŅľĬħ

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ėŜŅĩŅĴ
ĺŇīňĔŅĶĺńħŏĽƟĬĶŀĭĺĚĕŀĚĨƟĬœĴƟħńĚĳŅıȮĩŌĔĨƟŀĚľĶŊŀœĴƞ=

ĨŀĭįŇħȮĔŅĶĺńħŏĽƟĬĶŀĭĺĚĕŀĚĨƟĬœĴƟĨƟŀĚĺńħĪňŗ
ĶŃħńĭȮ1.30 ŏĴĨĶěŅĔıŊŘĬħŇĬ

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ėŜŅĩŅĴ
ĺŇīňĔŅĶĺńħėĺŅĴőĨĨƟĬœĴƟħńĚĳŅıȮĩŌĔĨƟŀĚľĶŊŀœĴƞ=

ĨŀĭįŇħȮĔŅĶĺńħŏĽƟĬĶŀĭĺĚĕŀĚĨƟĬœĴƟĨƟŀĚĺńħĪňŗ
ĶŃħńĭȮ1.30 ŏĴĨĶěŅĔıŊŘĬħŇĬȮŐĸŃľŅĔĨƟĬœĴƟŐĨĔĬŅĚ
ĨŗŜŅĔĺƞŅĶŃħńĭȮ1.30 ŏĴĨĶȮěŃĨƟŀĚĪŜŅĔŅĶĺńħĪńŘĚȮ2 ĬŅĚ

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ÂóäèòÕÅèóâëúÈÃîÈÖ­Úăâ­



1. ÂóäèòÕÅèóâëúÈÃîÈÖ­Úăâ­āÕãĂË­ăâ­èòÕÅèóâëúÈ

16



1717

2. Âæ­îÈèòÕäñãñ

HagahypsometerLaser Rangefinder

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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3.èõÙöÂóäÅČóÚèÔÅèóâëúÈ āÕãĂË­ăÅæāÚâõÿÖîä°

ĕĸŃĲĻŊĘēľĘ
ĦƝĪőĲƝ &ōĲĦĴ'

ĴŁĳŁĨŃĘęŃĒĭŊƝĸłĥħŇĘ
ĦƝĪőĲƝ &ōĲĦĴ'

ĕƜŃēľĘĲŉĲ 
tan

ĕĸŃĲĻŊĘęŃĒōĨƝŃħŇĘĴŁĥłī
ĻŃĳĦŃēľĘĭŊƝĸłĥ &ōĲĦĴ'X= +

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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èõÙöÂóäÅČóÚèÔÅèóâëúÈ āÕãĂË­ăÅæāÚâõÿÖîä°

= (10 ÿâÖä x 0.49) + 1.5 ÿâÖä
= 4.9 ÿâÖä + 1.5ÿâÖä
= 6.4 ÿâÖä

10 
ÿâÖä

10 x tan 26Á

Öòèîã¬óÈÂóäÅČóÚèÔ

ǽÕāæÂä­îÚ ÂòÛ LESSµ



ÂóäèòÕÅèóâëúÈÃîÈÖ­Úăâ­  āÕãĂË­ăÅæāÚâõÿÖîä°

1.œĴƟėĶŉŗĚĺĚĔĸĴ2. ľĸŀħħŌħ3. ĔĶŃħŅļŐĕŖĚȮľĶŊŀȮĲƕĺŏěŀĶƢĭŀĶƢħ

4. ħƟŅĵȮľĶŊŀȮŏĝŊŀĔ5. ŏľĶňĵĠĩƞĺĚĬŘŜŅľĬńĔ6. ĨŅĶŅĚėƞŅȮtan

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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1

Öòèîã¬óÈÂóäèòÕ

ÅèóâëúÈÃîÈÖ­Úăâ­ =1.65 ÿâÖä x 3.5 ÿØ¬ó

= 5.8 ÿâÖä

Öòèîã¬óÈÂóäÅČóÚèÔ

4.ÂóäèòÕÅèóâëúÈÃîÈÖ­Úăâ­  āÕãÂóäÅóÕÅñÿÚÕ­èãÂóäÂñë¬èÚ

ÂóäèòÕÅèóâëúÈÃîÈÖ­Úăâ­āÕãÂóäÜäñâóÔÅèóâëúÈ

21

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ĔŅĶĺńħėĺŅĴĽŌĚĕŀĚĮŅĸƢĴ

ėĺŅĴĽŌĚ

ĚƞŅĴĵŀħŀƞŀĬĕŀĚĔƟŅĬŒĭ
ĪňŗŐĵĔěŅĔĔŅĭŒĭĕŀĚėŌƞĭĬĽŋħ

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ĔŇěĔĶĶĴĮƙŅœĴƟĨƟŀĚŏĮƦĬıŊŘĬĪňŗŀĵƞŅĚœĶěŉĚěŃĕŀĶńĭĶŀĚȮLESS œħƟȮĨƟĬœĴƟĪňŗŀĵŌƞĶŇĴĶńŘĺőĶĚŏĶňĵĬȮŀĮĪ,Ȯ
ĕŀĔŅĶĶńĭĶŀĚœħƟœľĴ?ŐĸŃĨƟŀĚĴňıŊŘĬĪňŗŀĵƞŅĚĬƟŀĵĔňŗœĶƞ=

ÂäÔöØöć 1: ÜæúÂÿÜĆÚĀÜæÈìäøî Ü¬óÙääâËóÖõ

ÂäÔöØöć 2: ÜæúÂÿÜĆÚĀ×èÿÜĆÚĀÚè (Strip)

ÂäÔöØöć 3: ÜæúÂăâ¬ÿÜĆÚäñÿÛöãÛ ÉòÕëèÚ äîÛą îóÅóäë×óÚØöć

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ÂäÔöØöć1 ÜæúÂÿÜĆÚĀÜæÈ ìäøî Ü¬óÙääâËóÖõ

èóÈĀÜæÈÖòèîã¬óÈ ăâ¬Ú­îãÂè¬ó 1 ăä¬

ìäøî ĂË­Å¬óØöćăÕ­ÉóÂÈóÚèõÉòã

èóÈĀÜæÈÖòèîã¬óÈ ăâ¬Ú­îãÂè¬ó 

0.5 % ĀÖ¬ăâ¬Ú­îãÂè¬ó  1ăä¬

èóÈĀÜæÈÖòèîã¬óÈ ăâ¬Ú­îãÂè¬ó 0.1% 

ĀÖ¬ăâ¬Ú­îãÂè¬ó 5ăä¬

ìäøîèóÈĀÜæÈĀÛÛÉČóĀÚÂËòĈÚáúâõÖóâĀÚèØóÈ T-VER

100 ăä¬ 1,000 ăä¬ 

ßøĈÚØöćØöćèóÈĀÜæÈÖòèîã¬óÈÅèäÂäñÉóãîã¬óÈÿìâóñëâ ÿßøćîĂì­ëóâóä×ÿÜĆÚÖòèĀØÚÃîÈßøĈÚØöćāÅäÈÂóäăÕ­ 

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ĨńĺŀĵƞŅĚĸńĔļĦŃĔŅĶĺŅĚŐĮĸĚ

ěŅĔĕƟŀĔŜŅľĬħȮĩƟŅľŅĔıŊŘĬĪňŗœĴƞŏĔŇĬȮ100 œĶƞȮŒľƟĺŅĚŐĮĸĚĨńĺŀĵƞŅĚœĴƞĬƟŀĵĔĺƞŅȮ1 œĶƞ

ıŊŘĬĪňŗĪńŘĚľĴħȮ20 œĶƞȮůĭƞŀĬŘŜŅȮ2 œĶƞȮŏĪƞŅĔńĭıŊŘĬĪňŗĪňŗĽŅĴŅĶĩħŜŅŏĬŇĬőėĶĚĔŅĶœħƟěŜŅĬĺĬȮ18 œĶƞ

ħńĚĬńŘĬȮĺŅĚŐĮĸĚȮ20 m x 20 m =400 m2 ěŜŅĬĺĬȮ4 ŐĮĸĚ

ŒľƟėĶŀĭėĸŋĴıŊŘĬĪňŗőėĶĚĔŅĶ
ľĴŅĵŏľĨŋ: 1 œĶƞȮ= 1,600 m2

Û¬îÚČĈó 2 ăä¬

20 m

20 m

őěĪĵƢ: ıŊŘĬĪňŗĽĺĬĴňıŊŘĬĪňŗȮ20 œĶƞȮĴňĭƞŀĬŘŜŅĕĬŅħȮ2 œĶƞȮěŃĨƟŀĚĺŅĚŐĮĸĚĨńĺŀĵƞŅĚĪńŘĚľĴħĔňŗŐĮĸĚ?

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ĨńĺŀĵƞŅĚĔŅĶĪŜŅŐįĬĪňŗőėĶĚĔŅĶȮŐĸŃŐĮĸĚĨńĺŀĵƞŅĚ

ıŊŘĬĪňŗĮƙŅĝŋĴĝĬĭƟŅĬŐĴƞŀňœŁıŊŘĬĪňŗȮ2,582 œĶƞ
ÅĺŅĚŐĮĸĚĨńĺŀĵƞŅĚĕĬŅħȮ40x40 ŏĴĨĶȮ&1 œĶƞ'Ȯ
ěŜŅĬĺĬȮ5 ŐĮĸĚ

ÅŐĮĸĚĨńĺŀĵƞŅĚŏĮƦĬĨńĺŐĪĬĪňŗħň
ÅĶŃĭŋıŇĔńħŐĮĸĚĨńĺŀĵƞŅĚ
ÅœĴƞĴňıŊŘĬĪňŗĔŅĶŒĝƟĮĶŃőĵĝĬƢŀŊŗĬȮ&ŏĝƞĬȮıŊŘĬĪňŗ
ŏĔļĨĶĔĶĶĴȮĽŇŗĚĮĸŌĔĽĶƟŅĚȮĽĶŃĬŘŜŅ'ȮŒĬıŊŘĬĪňŗ
ħŜŅŏĬŇĬőėĶĚĔŅĶ

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ÂäÔöØöć 2 ÜæúÂÿÜĆÚĀ×èÿÜĆÚĀÚè (Strip)

èòÕÖ­Úăâ­ØùÂÖ­Ú
èòÕ 300Ö­Ú ĀæñÚòÛÉČóÚèÚ

Ö­Úăâ­ØòĈÈìâÕĂÚßøĈÚØöćāÅäÈÂóä

300 Ö­Ú 

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ÂäÔöØöć 3 ÜæúÂăâ¬ÿÜĆÚäñÿÛöãÛ ÉòÕëèÚ äîÛą îóÅóäë×óÚØöć

Ö­îÈèòÕÖ­Úăâ­ØùÂÖ­ÚĂÚßøĈÚØöć 

ǽÕāæÂä­îÚ ÂòÛ LESSµ
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ĨƟĬœĴƟĮĶŃŏĳĪœľĬĭƟŅĚĪňŗĽŅĴŅĶĩĕŀĔŅĶĶńĭĶŀĚȮLESS œħƟ=

ĔŅĶŐĭƞĚĔĸŋƞĴıĶĶĦœĴƟĳŅĵŒĨƟőėĶĚĔŅĶȮLESS

/,ȮĔĸŋƞĴıĶĶĦœĴƟ

ĵŊĬĨƟĬĪńŗĺœĮ
0,ȮĔĸŋƞĴĮŅĸƢĴ1,ȮĔĸŋƞĴıĶĶĦœĴƟ

ĮƙŅĝŅĵŏĸĬ
2,Ȯœįƞ 3,ȮŏĩŅĺńĸĵƢ

ǽÕāæÂä­îÚ ÂòÛ LESSµ


