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Drainage on peatlands In SE asia
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evapotranspiration = @ KBDI index are used to compute

transpiration + evaporation the balance between
- evapotranspiration and
transpiration precipitation. [Keetch et. al, |965]

[ 800-Q][ .968 exp(.0486T) - 8,30 ldr -3
trees grass Q- 1 + 10.88 expl-. 0441R) x 10

@ Presently, this index is derived
from satellite observation:

®& land surface temperature

(LST) from MTSAT received
at |IS/U-Tokyo

@ rainfall from global satellite

mapping (GSMaP) provided by
JAXA EROC.

®& Ground water table (GWT) is
modeled as a function of KBDI

,’ groundwater
recharge

Takeuchi, 2013



Lower ground water table of peatland in Indonesia are
prone to fires and large carbon emission sources

|DEF (v siwaed st i) 2.345.1 403
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Precipitation I

| USF (Un oranzd feezs 1335 11392€ |

Nocaw Inundatad I
-120 RMSE=|2.8CH'I_
»reoe [Takeuchi, 2012]

5
- b
o 5 GWT (m) SR (gC/m2/yr)
o R N . Satelltebased |} Savelicebased |
o model . ! model .
;; 3F (This study) (Hirano,2012) L (This study) (Hirano, 2012)
14

2 . . . 2007 -0.07 -0.4 1,386 1,238

-2.0 -1.5 -1.0 -0.5 0.0

GWL (m) 2008 -0.26 -04 1,331 1,236

[Hirano, 2012]

Takeuchi, 2013
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Cycle from Observation to Countermeasure
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Customization Commonized aspect
Solution Based
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Characteristics of Agriculture
In Monsoon Asia

Yan et al .
009




Development economic assessment _ to realize scientific decision making

N

erification with the GOSAT
and atmospheric simulation
Unveiling
the potential of

CH, reduction
and the baseline

Future prediction

of CH, emission
in global scale

vionitoring/Reporting
long -term changes of
rice cropping frequency,
fallow season management

and inundation status
—— P, . ,;aﬁ

Monitoring
present status of
water management



2 K Ground observation of greenhouse gas emission
and statistical modeling



i
'« Continuously flooded
nearly through a year

+
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- Anaerobic stress
for rice production
- High GHGs emission

'« High straw production T

AWD
(Alternate Wetting and Drying)

- Irrigation-water saving - Anaerobic-stress mitigation

- GHGs mitigation
=T .

Drainage period Flooded soil ~ Modifiedfrom
Yagi, 2010

Less CH, More CH,

\\-f"' r7 - m—
Water

Soil

Aneobic
‘bacteria | Reductive




Obtained annual CH , emission data so far

EF baselines in
philippines

(GoP 2014, Basak 2016)
Guif of
Thailand

alluvial soil
1.1 Mha, 28%
acid sulfate soill
1.1 Mha, 28%
potentially acid sulfate soil

0.5 Mha, 13%

k Single crop (rainy season)
k Single crop (dry season)
k double crop

(n=3)

Xuan and Matsui, 1998




Characteristics of the Mekong delta
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Characteristics of the Mekong delta
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Characteristics of the Mekong delta
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- Reduction of irrigation rate & GHGs (2012 -2016)

- Increase of rice grains and its quality
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Flow chart

—7, CH, flux data & Soil map /—» Hierarchical bayesianmodelling
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IPCC guideline (Tierl)

[Emission factor U Scaling factor in IPCC guideline]

Straw incorporation time Water regime prior to Water regime during
and amount rice cultivation rice cultivation
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Sowing days
(days after 2001/01/08)

Cropping calendar evaluation with

MODIS NDVI (LMFKF)
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Semi-empirical daily CH, flux (mg C m -2 day-') Model

CH, emission on a specific date count
= _ * carbon_management / non -inundated_fallow / inundated_fallow * water_management T S
) 75
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Days after sowing
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N : _ 001 1 10100
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Outline

3. Satellite remote sensing of GHG emitters
- Cropping calendar & the adjacent fallow length
- Paddy soil/water covered by rice plants
- Top down verification with GOSAT



Satellite remote sensing of soils
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Alluvial soils
1.1 Mha, 28%
Acid sulfate soils

1.1 Mha, 28%
* S5paddies U 4villages potential acid sulfate soils

ﬁ .- 0.5 Mha, 13%
30padd|es u 1V|”age Xuan and Matsui, 1998

PALSAR -2 LV.1.1 PALSAR -2 LV.1.1
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Rice paddy maskin

Classification of _inundated paddies and non -inundated paddies
which is covered by rice plants

Modified fromAvtaret al. 2012



-Freeman -Durden decomposition

Inundated Non -inundated

O A 0-20 days after sowing
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Dominant scattering type

Single scattering Single volume) Single+ Volume
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SCANSAR (intensity - HHR
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