Pixel-based evaluation of rice production and related
greenhouse gas emissions in the Mekong delta via a digital-
twin system with a simultaneous data assimilation scheme

of SAR data and ground observations

Hironori Arai!), Thuy Le Toan!), Mehrez Zribil),
Wataru Takeuchi?), Kei Oyoshi®), Lam Dao Nguyen®),
Tamon Fumoto?), Shinich Sobue?)




Counter measure: Intermittent irrigation

The necessity of quantifying GHG mitigation effect and rice productivity
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AWD has been carried out based on research works in last decades

Multi-year study conducted on a farmer’s fields in the Mekong Delta
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AWD reduces methane emission, water demand, with slightly

improved grain yield and quality (2012-2016 experiment)
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Pixel-based (50m-res.) Inversion of
Daily waterlevel /GHGfluxes,
L-SAR observation on inundation Fice growth/yield and Nitrogen-usage
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Rice phenology and satellite data pixel based simulation of CH, emission

Sentinel-1 to monitor rice growth
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C-band Sentmel-1 rice monitoring

-inundation detectable at early rice growing stages-
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[-band PALSAR-2 rice monitoring

-mundation detectable mm the whole stages-
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# white pixels
Not-inundated

o based
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GNSS signals available for nundation detection

Here we can see the dense coverage
of the two oldest GNSS
constellations: the American GPS
(orange) and the Soviet system
GLONASS (green).
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Kalman filter product (500m res, 15-days resolution)
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SAR data assimilation of field water level simulation

-binding cyber space and real space-

SAR observation
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How deep the field water was dropped by next irrigation?

— Estimation by DA model parameter estimation -
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A sample of validation result with ground observation data

—sem1 dyke system-
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A sample of validation result with ground observation data

—full dyke system-
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Economic assessment of GHG mitigation measures

under large uncertainties
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Adaptation for Drought and saline intrusion
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