
ȫȂș 
Ȃȍɩȑ̞ȃȣǮȣ ȕȇ̞ȃ̞ȆȆȄ̘ 

ȍȡȐȚ̯̐ȡ̦ȣȆȏșǬȣȍ ȕȏȄǽɩ 
ȨȔȦȗȍȦȌȣȆǬṶ̏̎ȇȝ̌ȊȆȣȡ̭ȃȕȣȞǬȍȍȇȩȇ̐ȧȁȍȘȑǬ̞ȎǿȍȖȏȐȎȍ



Greenhouse Gas ǿ̤ȡȡȦȩȍ ȕ̎ȐȚȔǬȍȦȄȖȡș̎ȣȐȩȍ?

ȡȦȩȍǿ̤ȡ Carbon Neutrality ?

ǬȣȍȔȂ Greenhouse Gas ȇ̠ȏ̞Ȍ̠ȡȦȩȍȖ̐ȣȐ?

ǻ̐ȡȃǬȔȐȂ̐ȣȆȕ̞̏ȐȨȏȂȔ̐ȡȇȕȣǬȔȄ̠̏ȗȍȦȧȄȁȩȄșȔȐȆȣȇ
ȩȏ̐ ȧȍȣȇ̠ȧȗ̒ȣȞȇȣșȡș̎ȣȐȩȍ?

ȃ̌ȏȡș̎ȣȐǬȣȍȪǽ̐Ǯȣǿȗ̱ȣȩȇ̐ȪȆǬȣȍȔȂ Greenhouse 
GasȪȆȃ̎ȣȐȗȍȦȧȄȁ?
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Carbon Neutrality ǿ̤ȡȡȦȩȍ?

Emissions Offsets

0
Carbon 

NeutralityCOȯ COȯ

ȃȡȖȫȎȄș̘

ǬȣȍȔȂGreenhouse GasɷGHGɸȡș̎ȣȐȩȍ?



Greenhouse Gas Ȟȍ̤ȡ
GHGǿ̤ȡȡȦȩȍ?



ȗȍȦȧǮȄǻȡȐ Greenhouse Gas

ĪňŗĴŅ: https://www.epa.gov/ghgemissions/overview-greenhouse-gases

Greenhouse Gasȧȗ̜Ȇ
ȕ̎ȏȆȪȞǹ̎ǿ̤ȡ 

Carbon 
dioxide ( CO2)



ȨȞȔ̎ȐǬ̦ȣȧȆ̞Ȃ Greenhouse Gas

ĪňŗĴŅ: https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions

Ǯȣǿȕ̎ȏȆȄ̠̏ȗȔ̎ȡșǬ̓ȣǾȧȍ̤ȡȆǬȍȦȎǬ
ȇȣǬȄ̠̏ṷ̏Ȃǿ̤ȡ

ǮȣǿǬȣȍȚȔ̞ȃȩȜȜ̒ȣ
ȨȔȦ

ǮȣǿǬȣȍȧǬȘȃȍ



Greenhouse Effect

Greenhouse Gases 

Atmosphere



Human Enhanced Greenhouse Effect

More Greenhouse 
Gases 



No Pain No Gain?

ȉ ȏ̞ȆȣȄ̠Ȇ̠̑ COȯȪȆȡȣǬȣȁǿ̤ȡ ȱȮȳɩȮȱppm Ǿ̢̏Ȑȧȗ̜ȆȍȦȂ̌Ȗȕ̯ȐȄ̠̏ṷ̏ȂȪȆ

ĕƟŀĴŌĸěŅĔNASA : https://climate.nasa.gov/

ȍȡȖ ȳȲȭɤȭȭȭ ȗ̡



ȗȍ̞ȇȣȉGreenhouse Gas Ǭ̌Ȗ
Global Warming Ȇ̦ȣȩȗȕ̯̎ǬȣȍȧǬ̞Ȃ

Climate Change

ĳŅıěŅĔȮhttps://www.noaa.gov/education/resource-collections/climate/climate-change-impacts



ȃ̌ȏȡș̎ȣȐȚȔǬȍȦȄȖǻȡȐ 
Climate Change

ĳŅıěŅĔȮhttps://climate.nasa.gov/effects/



ȕǭȣȆǬȣȍȉ̘
Global
Warming

ĳŅıĕƞŅĺěŅĔȮThai PBS

ĳŅıĕƞŅĺěŅĔȮThai PBS

ĳŅı:NASA

ĳŅıőħĵȮChris Gallagher
https://unsplash.com/photos/2zxp3vlmvnI

ĳŅıőħĵȮYODA Adaman
https://unsplash.com/photos/6wuOLdN55A2

https://climate.nasa.gov/news/1/.6/nasas-oceans-melting-
greenland-mission-leaves-for-its-last-field-trip/



ȕǭȣȆǬȣȍȉ̘ǭ̢Ȑ

ȞȆ̐ȣȖ̐ȣȆȧȍȣȨȔ̐ȏ!!

ĳŅıĕƞŅĺěŅĔThai PBSĳŅıĕƞŅĺěŅĔThai PBS

ĳŅı:ĔĶĴĽƞĚŏĽĶŇĴėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ

ĳŅı8ȮĻŌĬĵƢĮĢŇĭńĨŇĔŅĶŀŋĪĵŅĬŐľƞĚĝŅĨŇȮĪŅĚĪŃŏĸĪňŗĽŀĚȮěńĚľĺńħĳŌŏĔŖĨ



ȧȍȣȎ̢Ȑȃ̐ȡȐ
ȪȞ̐ǿȏȣȇȕ̦ȣǿ̌ǹǬ̌ȖǬȣȍ

ȔȂȗȍ̞ȇȣȉ
Greenhouse Gas



ǬȣȍȡȡǬȇȣȃȍǬȣȍ ȆȫșȖȣș ȍ̎ȏȇǬ̌Ȇȧȝ̤̏ȡȔȂGHGȧǽ̎Ȇ CDM* 

Ǿ̢̏ȐȚ̯̐Ȃ̦ȣȧȆ̞ȆǬȣȍȫǿȍȐǬȣȍȎȦȩȂ̐ȍ̌Ȗ Certified Emission Reduction (CER)Credits 
Ǯȣǿȡ̭ȃȕȣȞǬȍȍȇǻȡȐȗȍȦȧȄȁȄ̠̏ȧǻ̐ȣȍ̎ȏȇȕȣȇȣȍǭȨȔǬȧȗȔ̠̏șȆǾ̤̑ȡǻȣșCERsȩȂ̐

Carbon Credit

CarbondioxideCaptureand Storage(CCS) asCDMprojectactivities

Kyo to Prot ocol ɷCOP3ɸ

*CDM ėŊŀȮClean Development Mechanism
ĪňŗĴŅ: http://www.eppo.go.th/index.php/th/plan-
policy/climatechange/unitednation/kyotocol-
protocol/kyotocol-protocol



Paris Climate Agreement (COP21)

ǿȏȖǿ̭ȇȡ̭ȉȞǮ̯ȇ̞ȧȓȔ̠̏șȫȔǬȩȇ̎ȪȞ̐ȧǬ̞Ȇ ȯ̇C
ȪȆȗ̡ ǿɩȁɩ 2100

ǿȏȖǿ̭ȇGHGȪȞ̐ȡș̯̎ȪȆȍȦȂ̌ȖȂ̯ȂǾ̌ȖȩȂ̐

ȗȍȦȧȄȁȍ̦̏ȣȍȏșǽ̎ȏșȧȞṲ̏ȡȗȍȦȧȄȁȡ̤̏ȆʏȚ̎ȣȆ ɭȧȐ̞ȆḘ̏ȆȕȆ̌ȖȕḘ̑ȆȂ̐ȣȆǮ̯ȇ̞ȡȣǬȣȁɭ

ȄȖȄȏȆǬȣȍȇ̠ȕ̎ȏȆȍ̎ȏȇǻȡȐȨȃ̎ȔȦȗȍȦȧȄȁȪȆǬȣȍȔȂGHGḘ̏Ǭʏ Ȳ ȗ̡

ĪňŗĴŅĕƟŀĴŌĸ:https://www.bbc.com/



ǬȣȍȔȐȆȣȇ COP26 ȧǬ̠̏șȏǬ̌Ȗȧȍȣȡș̎ȣȐȩȍ?

COP26 ėŊŀȮĔŅĶĮĶŃĝŋĴĽľĮĶŃĝŅĝŅĨŇĺƞŅħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮı,Ļ,Ȯ0342

ĶŌĮěŅĔȮhttps://www.newham.gov.uk/news/article/506/un-climate-change-conference-cop04+

ȧȗ̒ȣȞȇȣșȕ̦ȣǿ̌ǹǿ̤ȡ

ȩȄșȎȦȧȗ̜ȆǬȔȣȐȄȣȐ

ǿȣȍ̘ȖȡȆȪȆȗ̡ ȯȭȲȭ
ȨȔȦȗȔ̎ȡșǬ̓ȣǾȧȍ̤ȡȆǬȍȦȎǬ

ṷ̏ȄȌ̞ȧȗ̜Ȇȁ̯Ȇș̘ ɷNet Zero ) 

ǮȣșȪȆȗ̡ ȯȭȳȲ



ȩȄș
ȗȔ̎ȡșǬ̓ȣǾȧȍ̤ȡȆ
ǬȍȦȎǬȧȄ̎ȣȩȞȍ̎?

ĪňŗĴŅ: https://climate.onep.go.th/th/knowledge/ghg/

ȪȆȗ̡ 2014ȩȄșȗȔ̎ȡșǬ̓ȣǾȧȍ̤ȡȆǬȍȦȎǬ

ȇȣǬȧȗ̜ȆȔ̦ȣȂ̌ȖȄ̠̏ ȯȭȞȍ̤ȡ
ǿ̞Ȃȧȗ̜Ȇ ȭɩȴȴ%ǻȡȐǬȣȍȗȔ̎ȡșȄ̌̑ȐȫȔǬ



ĪňŗĴŅ: https://climate.onep.go.th/th/knowledge/ghg/

ǬȣȍȗȔ̎ȡș
Ǭ̓ȣǾȧȍ̤ȡȆ
ǬȍȦȎǬǻȡȐ

ȩȄș



Ǯȣǿȗ̱ȣȩȇ̐
Ȏ̢Ȑȇ̠ȕ̎ȏȆȪȆǬȣȍǻ̌ȖȧǿṲ̏̏ȡȆȧȁȍȘȑǬ̞Ȏȕ̠ȧǻ̠șȏ
ȨȔȦȧȗ̜ȆǬȔȩǬȕ̦ȣǿ̌ǹȪȆǬȣȍǽ̎ȏșȔȂȗȍ̞ȇȣȉ

Green House Gas ǻȡȐȗȍȦȧȄȁȩȄș



ǬȣȍȔȂȗȍ̞ȇȣȉ GHGȄ̠̏ȇ̠ȡș̯̎ȪȆȗ̍ȎȎ̭Ȗ̌Ȇ

ȏ̞Ȍ̠Ȍȍȍȇǽȣȃ̞
Ǭ̌ǬȧǬ̛ȖȪȆ ȃ̐Ȇȩȇ̐ȨȔȦ Ȃ̞Ȇ

ǬȣȍȪǽ̐ȧȄǿȫȆȫȔș̠
Ǭ̌ǬȧǬ̛ȖȪȆ ǽ̌̑ȆȞ̞ȆȨȔȦ ȏ̌ȕȂ̭

Ǯȣǿȗ̱ȣȩȇ̐ Ǯȣǿȡ̭ȃȕȣȞǬȍȍȇ

ĕƟŀĴŌĸěŅĔ: https://www.climateworks.org/

Ȫǽ̐ȃ̐ȆḘ̏ȆȆ̐ȡș
ȕȣȇȣȍǭȗǵ̞Ȗ̌ȃ̞ȩȂ̐Ȅ̌ȆȄ̠

Ȫǽ̐ȃ̐ȆḘ̏Ȇȕ̯Ȑ
ȃ̐ȡȐǬȣȍǬȣȍȏ̞Ȏ̌șȨȔȦȝ̌ȊȆȣ



ǬȣȍȔȂȗȍ̞ȇȣȉ GHGȫȂșǬȣȍȪǽ̐ȏ̌ȕȂ̭ȄȂȨȄȆȎȣǬȩȇ̐

ǬȣȍȪǽ̐ȩȇ̐ȎȣǬȗ̱ȣȗȔ̯Ǭȧȗ̜ȆǬȣȍǬ̌ǬȧǬ̛ȖǬ̓ȣǾ

ǿȣȍ̘ȖȡȆȩȂȡȡǬȩǾȂ̘ȪȆȍ̯ȗȨȖȖ Solid Carbon

ĪňŗĴŅ: https://www.metsagroup.com/en/Campaigns/IntelligentMetsa/urbancarbon/every-wooden-
building-is-a-carbon-storage/Pages/default.aspx

CO2

Wood 1 M3
1 Ton 



ǬȣȍȔȂȗȍ̞ȇȣȉ GHGȫȂșǬȣȍȪǽ̐ȏ̌ȕȂ̭ȄȂȨȄȆȎȣǬȩȇ̐

ǬȣȍȪǽ̐ȩȇ̐ȎȣǬȗ̱ȣȗȔ̯Ǭȧȗ̜ȆǬȣȍǬ̌ǬȧǬ̛ȖǬ̓ȣǾǿȣȍ̘ȖȡȆȩȂȡȡǬȩǾȂ̘

ȪȆȍ̯ȗȨȖȖ Solid Carbon

ĪňŗĴŅ: https://www.metsagroup.com/en/Campaigns/IntelligentMetsa/urbancarbon/every-wooden-
building-is-a-carbon-storage/Pages/default.aspx

VS

ȚȆ̌Ȑȩȇ̐ 1 M2

ȕȣȇȣȍǭǬ̌ǬȧǬ̛ȖCO2

ȩȂ̐ 80 kg CO2 eq

ȗȔ̎ȡș CO2

30 kg CO2 eq

ȚȆ̌ȐǿȡȆǬȍ̠ȃ 1 M2

ȗȔ̎ȡșCO2

120 kg CO2 eq

CO2 eq = CO2 equivalent



ȃ̌ȏȡș̎ȣȐǬȣȍȪǽ̐ȩȇ̐ȪȆȐȣȆǬ̎ȡȕȍ̐ȣȐ



ĪňŗĴŅ:https://inhabitat.com/swedens-tallest-timber-building-could-save-33.-tons-of-co0-

ĪňŗĴŅ: https://www.dezeen.com/0./6/.0//7/sumitomo-forestry-w13.-
worlds-tallest-wooden-skyscraper-conceptual-architecture-tokyo-japan/ ĪňŗĴŅ: https://cfs.nrcan.gc.ca/publications?id=2.142



Engineering Bamboo for Construction

ĳŅıőħĵȮĭĶŇļńĪȮıŇĴīŅȮěŜŅĔńħ

ȡȣǿȣȍȎȣǬȩȇ̐ȩȚ̎



ǬȣȍȪǽ̐ȩȇ̐ȧȗ̜ȆǬȣȍǬ̌ǬȧǬ̛ȖǬ̓ȣǾǿȣȍ̘ȖȡȆȩȂȡȡǬȩǾȂ̘ȪȆȍ̯ȗȨȖȖ Solid Carbon 
Ȟȍ̤ȡCarbon Sink Ȟȍ̤ȡCarbon Sequestration

ĪňŗĴŅ: https://www.researchgate.net/figure/Schematic-representation-of-carbon-and-pyrolysis-induced-carbon-cycle_fig1_331532323



ǬȣȍȪǽ̐ȗȍȦȫșǽȆ̘ȩȇ̐ȪȆȍ̯ȗ Biochar

ĳŅıěŅĔȮhttps://en.wikipedia.org/wiki/File:Biochar.jpg

ÅȄ̦ȣȪȞ̐Ȃ̞Ȇȫȗȍ̎Ȑǻ̢̑Ȇ ȇ̠ȡȣǬȣȁȇȣǬǻ̢̑Ȇ 
ȔȂǿȏȣȇȞȆȣȨȆ̎ȆǻȡȐȂ̞Ȇ 

Åǽ̎ȏșǬ̌ǬȧǬ̛ȖȌȣȃ̭ȡȣȞȣȍȨȔȦǿ̎ȡșʏ 
ȗȔȂȗȔ̎ȡș 

Å ǽ̎ȏșǬ̌ǬȆ̦̑ȣ ȨȔȦȂ̞Ȇȇ̠ǿ̭ȉȕȇȖ̌ȃ̞ȪȆ
Ǭȣȍȡ̭̐ȇȆ̦̑ȣȩȂ̐Ȃ̠ǻ̢̑Ȇ

ÅȄ̦ȣȪȞ̐ȍȣǬȨǻ̛ȐȨȍȐ
ÅȄ̦ȣȪȞ̐Ǭȣȍȕ̯ǹȧȕ̠șȌȣȃ̭ȡȣȞȣȍȔȂȔȐ 



ǬȣȍȆ̦ȣȩȇ̐ȇȣȪǽ̐ȗȍȦȫșǽȆ̘

ȩȇ̎ȩȂ̐Ȅ̦ȣȔȣșȕ̞̏ȐȨȏȂȔ̐ȡȇ

ȡș̎ȣȐȄ̠̏ȧǻ̐ȣȪȎ

ǬȣȍȪǽ̐ȩȇ̐
ǽ̎ȏșȍ̌ǬȘȣȕǮȣȝȨȏȂȔ̐ȡȇȫȂș

ȔȂȗȍ̞ȇȣȉ GHG 

ȩȇ̐ȧȗ̜ȆǬȔȩǬȄ̠̏ȝȣȗȍȦȧȄȁȕ̯̎

Carbon Neutral 
Economy


