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Rice farmers participatory field observation
with ¬freshº samples and data
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Characteristics of the Mekong delta

Arai et al., 2018
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Characteristics of the Mekong delta
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DASẔdays after sowing

͡Ẕacid sulfate ḱcoastal sandy soil coefficient

CH4 emission on a specific date
= ͢ * carbon_management / non - inundated_fallow / inundated_fallow * water_management * *͠͡

carbon_management (Michaelis -Menten KINETICS)
= [ exp ( - DAS * )ͣ - exp ( -DAS * (ͣ+ )̈́ ) + ]ͩ

non - inundated_fallow (OXYDATION CAPACITY)

= [1+EXP ( -1* *y ( DAS ² *̔ days of nonflooding days of the former fallow ) ) ]

inundated_fallow
= EXP( *ͤ days of flooding days of the former fallow )

water_management
= EXP( ͦ * inundated days during the last 10days )

͢, ͦ, ͣ, ͤ , ΅ , ,y ̔ , ͩ Ẕconstant (>0)

͠Ẕstraw incorporation coefficient

Semi -empirical daily CH4 flux (mg C m -2 hr -1) Model
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ALOS -2/PALSAR -2
²Lband -Synthetic Aperture Radar ²
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Full - polarimetry (3m )SCAN-SAR (25m)
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Simulation scheme with 25m-spatial resolution
- Hysteresis of soil matric potential energy-

flood flood
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Irrigation, potential energy  >>  Side flow, ground water flow



Implicit RK4 integrationmodel
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Matric-potential at irrigation index (Diύ Ґ ʅόǎƻƛƭ ƛƴǳƴŘŀǘƛƻƴ ǊŀǘŜ ōŜŦƻǊŜ ǘƘŜ ƛǊǊƛƎŀǘƛƻƴΣ 
days after sowing, clay content)hi

t = days after irrigation

╦╛= field water level 

Gravitational-potential at irrigation index (G) = field water level after irrigation*ʲ
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NICAM -TM(Chem) -LETKF
with AMSU, PREPBUFRand GOSAT/Sentinel -5P

5ƛǊŜŎǘ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ Dh{!¢ ŀƴŘ ŜƳƛǎǎƛƻƴ Řŀǘŀ ƛǎ ƳŜŀƴƛƴƎƭŜǎǎΧ

ҦGOSAT data assimilation with NICAM-TM! 

Nonhydrostatic ICosahedral

Atmospheric Model -TM(Chem)

Local Ensemble Transform

Kalman Filter

Miyoshi., 2005

Terasaki et al., 2014

Observation operator 

development
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Increment of XCH 4 (ppb, 900 hpa ) w/ DA
GOSAT SWIR (column con., ver. 2.21) 

Increment of XCH 4 (ppb, 900 hpa ) w/ DA
GOSAT TIR (CH 4 profile., ver. 1.2) 
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