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Soil respirationsPhotosynthesis
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• Photosynthesis (gross primary production, GPP) is 
estimated by light use efficiency (e) and stress factors.

• Soil organic matter (SOM) is decomposed 
by microbes.

• Then, CO2 is emitted to atmosphere.
• Peatlands contains huge amount of organic carbon.
• A key factor is the dry condition.

1. Water stress à Vapor pressure deficit (VPD)
2. Temperature stress à Land surface temperature (LST)
3. Photosynthetically active radiation (PAR) 

à Solar radiation

GPP = e * PAR * f(VPD) * f(LST)

KBDI = f(LST) * f(P)

Respirations = f(GWT) GWT is converted from KBDI 
using a relationship from in-situ

• Infrared – especially thermal can 
detect a fire from space.

• Daily detection – Date of fire

Calibrated with flux tower observations

• Geo-coordination – Location of fire
• Difference of vegetation index after fire – CO2 

emissions can be calculated

Combusted biomass = f(NDVI) * f(FRP)

• Kyoto Protocol since 1997 – until 2020
• The Paris agreement in 2015
• One carbon credit is equal to one tone of carbon 

dioxide (tCO2).
• Carbon trading is an application of an emissions trading 

approach. 
• Greenhouse gas emissions are capped and then 

markets are used to allocate the emissions among the 
group of regulated sources. (https://en.wikipedia.org/wiki/Carbon_credit)
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