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Em is s io n  a n d  Mit ig a t io n  P o t e n t ia l
Ne t  e m ission  is  m e t h a n e  p lu s  n it rou s  oxid e  m in u s C se q u e st ra t io n

● Glo b a lly rice  cu lt iva t io n  is  t h e  t h ird -la rg e s t  s o u rc e  o f n o n -CO2 g re e n h o u s e  
g a s  e m is s io n s in  a g ricu lt u re , n e xt  t o  live st o ck a n d  a ll c ro p la n d s (EP A, 20 21)

● Th is  is  m o st ly d u e  t o  t h e  t ra d it io n a l m e t h o d  o f p a d d y fa rm in g , w h e re  flo o d e d  
fie ld s  re le a s e  m e t h a n e a n d  o t h e r g re e n h o u se  g a se s  t h ro u g h  a n a e ro b ic  
d e co m p o sit io n

Ho w e ve r, t h e  re la t ive  m it ig a t io n  p o t e n t ia l fo r  r ic e  (36 %) is  m u ch  
h ig h e r t h a n  t h a t  o f live st o ck (9%), a n d  c ro p la n d s (3%) (Ro e  e t  a l., 
20 21; EP A, 20 21)



Glo b a l t a rg e t e d  m e t h a n e  a b a t e m e n t  fin a n c e  flo w s  in  20 19 /20 20

Clim a t e  P o licy In it ia t ive , 20 22, 
Th e  La n d sca p e  o f Me t h a n e  Ab a t e m e n t  Fin a n ce

• In ve st m e n t s fo r m e t h a n e  re d u c t io n  
a re  g e a re d  t o w a rd s w a st e  
m a n a g e m e n t / w a st e w a t e r 
t re a t m e n t , fo llo w e d  b y live st o ck 
a n d  re sid u e  b u rn in g  

• In ve st m e n t s in  GHG a b a t e m e n t  in  
rice  is  ve ry lo w  co m p a re d  t o  t h e  
m it ig a t io n  p o t e n t ia l



Exis t in g  m it ig a t io n  o p t io n s  a c ro s s  t h e  r ic e  p ro d u c t io n  c yc le

UP  TO 10 %

Tim ing  o f re s id u e  
in c o rp o ra t io n  in  
fie ld

UP  TO 7%

P la n t in g  s h o rt -
d u ra t io n  r ic e  
va r ie t ie s

Ave ra g e  33%

Alt e rn a t e  W e t t in g  
& Dryin g , Effic ie n t  
u s e  o f fe r t ilize r

UP  TO 15%

Am ount o f re s id u e  
le ft  a ft e r  h a rve s t , 
n o  s t ra w  b u rn in g

Diffe re n t  
r ic e  
c u lt iva rs
h a ve  
d iffe re n t  
CH4
e m iss io n  
p o t e n t ia ls

W a t e r-s a vin g  
t e c h n o lo g ie s  
a d a p t in g  rice  
p ro d u c t io n  t o  
c lim a t e  
ch a n g e  w h ile  
re d u c in g  
e m iss io n s

a ) Mu s h ro o m  
p ro d u c t io n  fo r a  
n u t rit iou s, p ro fit a b le  
p rod u c t   

b ) Me c h a n ize d  
c o m p o s t in g  t o  
p rod u ce  o rg a n ic  
fe rt ilize r

ca n  re d u ce  a s  m u ch  a s  65% - m o st ly m e t h a n e
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Multi-year study conducted on a farmer’s fields in the Mekong Delta 

AWD has been carried out based on research works in last decades
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AWD reduces methane emission,  water demand,  with slightly
improved grain yield and quality (2012-2016 experiment)

Conventional
AW

D



69 days after sowing, 6th May 2016

σ0 based 
inundation 
detection 

with 
ALOS2-HR 

data



Arai et al., RSE 2022

L-ba nd PALSAR-2  rice  m onitoring
- inunda t ion  de te cta b le  in  the  whole  s ta ge s-

0-20 days after sowing + fallow

21-60 days after sowing

61-105 days after sowing



GNSS s igna ls  a va ila ble  for inunda t ion  de te ct ion

500m



Ka lm a n  filte r product  (500m _re s ,  15 -da ys  re solu t ion)

Γ (dB)

Γ (dB) : Global

No more ad hoc parameter setting! Everything adaptive!!
We can use all specular signals！
Spatio-temporal pattern clearly appears!

2021 dry season 2021 rainy season

𝛤𝛤
𝜃𝜃

𝑛𝑛𝑛𝑛
𝑛𝑛𝑛𝑛

𝑛𝑛𝑛𝑛
𝑛𝑛𝑛𝑛
𝑛𝑛𝑛𝑛

(Spatial mean over the delta) Incidence
angle

Arai et al., Remote sensing, 2022





# Note

2nd Dec. 2016

(a) (b) (c) SAR observation

submerged
paddy soil

pixels

Non-submerged
paddy soil

pixels

(e) (f) (g)

Lite blue: Not submerged (i.e., water level is lower than 0) Blue: submerged (i.e., water level is taller than 0)
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Arai et al., RSE 2022
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How de e p  the  fie ld  wa te r wa s  droppe d  by ne xt  irriga t ion?
– Est im a t ion  by DA m ode l pa ra m e te r e s t im a t ion  -
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MANAGEMENT

Transparent MRV system on 
baselines/mitigation-effects with 

EO data should be enhanced.

Clear cost/benefits and 
actual farmers’ participation are

the keys to the adoption of 
new technologies by farmers.

Economic assessment of GHG mitigation measures
under large uncertainties

Ara i e t  a l., Springe r SARI-book cha pte r 2022



La ck  o f a t m o s p h e r ic  EO o b s e r va t io n  d a t a  in  t h e  Me ko n g  d e lt a
- I m p o r t a n ce  o f la n d  s u r fa ce  o b s e r va t io n -

Estimate methane emission with 
LETKF-variable localization

Nonhydrostatic ICosahedral
Atmospheric Model-TM

mean (log of CH4 emission)

Few data in SE Asia 
(inter-tropical convergence zone)

-> underestimate the emission in 
tropical region!

Increment (log of CH4 concentration)
1000hpa p-surface

Decorrelation on models’ covariance matrix

Arai et al., 2020Number of GOSAT SCAN (Someya et al., 2020)

Sparce modeling Technique for multico.

Zeroing out non-correlated non-
diagonal elements in B matrix
→inverse estimation of emission 
without prior information

17
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