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Remote Sensing at VNSC
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• State level research projects in recent years:
– SAR applications (oil spill, forest monitoring, flood monitoring, 3D mapping)
– Rice monitoring in the Mekong Delta and Red River Delta (VNRice)
– Potential of solar energy
– Environment of Ba river basin.

• Rice research projects (International collaboration):
– 2019 CEOS Chair Initiatives
– GEO-AWS EO cloud credits programme: Monitoring rice paddy and flood in 

the Lower Mekong Basin.
– GEORice
– VietSCO (Space Climate Observatory, CNES)
– SAFE/APRSAF
– Etc.



Rice Monitoring at VNSC
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An Giang

Asia-RiCE Technical Demonstrator Site –
An Giang & Mekong Delta, Vietnam (from 2013 -)

SAR data used for rice monitoring:

Before 2013: 
• ERS-2, ENVISAT ASAR, TerraSAR-X 

SM

After 2013: 
• COSMO-SkyMed, RADARSAT-2, 

ALOS-2, Sentinel-1



2019 CEOS Chair Initiative
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VNSC: 2019 CEOS Chair

• Application Focused Initiatives for Mekong river area
− Carbon Observations (forested regions)
− Observations for Agriculture (rice)

• Rice monitoring initiative
Achievements:

– Rice maps (crop season product) of the Mekong area
evaluated by DCP&CIS/MARD.

– Rice phenology / growth stage monthly product of the
Mekong Delta, Vietnam.

– Rice crop production / yield estimation (crop season product)
of provinces in the Mekong Delta, Vietnam.



Achievements – Rice Monitoring
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VNSC/S1 GEORICE /S1ALOS-2/ INAHOR

Linked with VNRice, ESA GEORice, JAXA and GEOGLAM Asia-Rice.
Cross comparison among rice maps in the rainy season 2018 of Mekong 

region made by 3 teams: VNSC (using S1), JAXA&RESTEC (ALOS-2) and 
CNES CESBIO (S1) under APRSAF SAFE and other regional framework.



VNRice Research Project Results
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VNRice project: Applied research on optical and radar remote sensing 
data for rice planted area monitoring and rice yield, production 
estimation in the Mekong Delta and Red River Delta

• Project code: VT-UD-08/17-20, which belongs to the National 
program on space science and technology (2016–2020)

• Project duration: 11/2017 – 2/2021

• Project lead: VNSC/VAST

• RS data used: Sentinel-1, Sentinel-2, Landsat-8



Achievements – Rice Monitoring
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Rice crop maps in 2018 in the Mekong Delta, Vietnam

Map of WS Rice 2018 Map of AW Rice 2018Map of SA Rice 2018

Overall acc.: 93%
Kappa: 0.85

Overall acc.: 92%
Kappa: 0.75

Overall acc.: 92%
Kappa: 0.84



Achievements – Rice Monitoring
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Combination of 3 rice crop maps  Rice cropping system map in the VMD



Achievements – Rice Monitoring
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Rice crop maps in 2018-2019 in the Red River Delta, Vietnam

Map of WS Rice 2018 Map of WS Rice 2019Map of SA Rice 2018

Overall acc.: 92%
Kappa: 0.81

Overall acc.: 94%
Kappa: 0.87

Overall acc.: 94%
Kappa: 0.87



Achievements – Rice Monitoring
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Maps of rice crops 
from AW 2016 to 
AW 2018 in the 
Mekong Delta, 
Vietnam

Đông Xuân: Winter-Spring
Hè thu: Summer-Autumn
Thu Đông: Autumn-Winter



Achievements – Rice Monitoring
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Maps of rice crops 
from WS 2017 to 
WS 2019 in the 
Red River Delta

Đông Xuân: Spring paddy
Mùa: Winter paddy



Achievements – Rice Monitoring
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Yield maps of rice 
crops from AW 
2016 to AW 2018 in 
the Mekong Delta

Đông Xuân: Winter-Spring

Hè thu: Summer-Autumn
Thu Đông: Autumn-Winter

Phung Hoang-Phi, Nguyen Lam-Dao, Vu Nguyen-Van-Anh, Thanh Nguyen-Kim, Thuy Le Toan, Tien Pham-Duy (2022). Rice Growth Stage 
Monitoring and Yield Estimation in the Vietnamese Mekong Delta Using Multi-temporal Sentinel-1 Data, Springer Book: Remote Sensing of 
Agriculture and Land Cover/Land Use Changes in South and Southeast Asian Countries, Pages 297-307.

https://link.springer.com/chapter/10.1007/978-3-030-92365-5_17
https://link.springer.com/chapter/10.1007/978-3-030-92365-5_17


Achievements – Rice Monitoring

14

Yield maps of rice 
crops from WS 2017 
to WS 2019 in the 
Red River Delta

Đông Xuân: Spring paddy
Mùa: Winter paddy



Achievements – Rice Monitoring
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The products have 
been provided to the 
Department of Crop 
Production (DCP) & 
Center for Informatic 
and Statistics (CIS) -
MARD

Days after rice sowing/transplanting 
in 2019 in the Mekong Delta

Hoang-Phi Phung, Lam-Dao Nguyen, Nguyen-Huy Thong, Le-Toan Thuy, Armando A. Apan. Monitoring rice growth status in the Mekong Delta,
Vietnam using multitemporal Sentinel-1 data. J. Appl. Remote Sens. 14(1), 014518 (2020), doi: 10.1117/1.JRS.14.014518.

callto:(1),%20014518%20(2020


Achievements – Rice Monitoring
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Achievements – Rice Monitoring
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Monthly Rice Maps
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The products have 
been provided to the 
DCP & CIS - MARD

Days after rice sowing/transplanting 
in 2020 - 2022 in the Mekong Delta



Next Steps and Evolution
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• VietSCO: Monitoring rice production areas affected by climate change in 
the Mekong Delta (CNES CESBIO, VNSC and other Vietnamese 
organisations).

• SAFE rice monitoring project (rice map comparison study for dry season 
in collaboration with JAXA and CNES CESBIO).

• CH4Rice SAFE project.

• Further works on rice monitoring will be conducted using other SAR data 
such as NovaSAR-1, ASNARO-2, NISAR, LOTUSat-1, etc.



Next Steps and Evolution
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RICE MAP
RAINY SEASON 2018

RICE MAP
20-31/03/2019



SAFE Project Proposal
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Methane Emission from Rice Crops

(CH4Rice Project) 

Lam Dao Nguyen (VNSC) 
and SAFE Secretariat



Background of New SAFE Project
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• IPCC reports a resumption of atmospheric CH4 concentration growth since 2007,  assess growth 
since 2007 to be largely driven by emissions from the fossil fuels and agriculture. [IPCC AR6, 2021]

• Methane emission from rice paddies are estimated to be about 8% of total global anthropogenic 
emission.  [Saunois et al., 2020]

• The amount of CH4 emission is a function of the number and duration of crops grown, water 
regimes, and soil type, temperature, and rice cultivar.  [Guidelines for National Greenhouse Gas 
Inventories, IPCC,  2006]

• To achieve sustainable rice cultivation, accurate assessment of CH4 emission is imperative and low 
CH4 emission cultivation (e.g. Alternate Wetting and Drying: AWD) are effective.

[Fra nkenbe rg e t  a l. ,  Science ,  2005] [Scha e fe r e t  a l. ,  Science ,  2016] 

At m o s p h e r ic  CH4  Co n ce n t r a t io n  ( m e a s u r e d  b y  
SCI AMACHY)  CH4  Glo b a l Tr e n d s   Ra t io  o f e m is s io n s  fr o m  fo s s il fu e ls



Target of New SAFE Project
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Expect to Contribute (Outcome)
• Climate change mitigation through CH4 MRV (Monitoring, Reporting and Verification) 

using satellite and in-situ data
• Water management by efficient irrigation with lower CH4 emission (e.g. Alternate 

Wetting and Drying: AWD)
• Regional and global sustainable agriculture related initiatives/activities (e.g. SDGs Goal2, 

GEOGLAM/Asia-RiCE, AOGEO etc. )

Implementation 
• Development of the methodology to estimate the CH4 emission from rice paddies
• Data/Tool/Knowledge sharing and capacity building for multi-lateral collaborations
• Promote dialog with stakeholders/end-users with showing results (considering national 

policy, try to reach related agencies)
• Synergies with SAFE Agromet and Rice Monitoring Projects.



Participating Agencies of New SAFE Project
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Project Lead 
• VNSC  (Project Lead)

Potential Participating Agencies 
• ISRO, GISTDA, JAXA, Bangladesh (with U-Tokyo ), NSPO, APN/Nepal , ADPC, IRRI 

etc.
• Shared their past/current study and/or showed their interest at the last SAFE 

Executive Board Meeting



Implementation Arrangements: Methodology 
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Emission Factors Harvested AreaCultivation Period

Annual 
Methane Emissions

Phenology (SAR and optical) 

Synergy with Rice Monitoring Project

Rice Map (C/L-band SAR )Water regimes:
Water flooding identification using 
ALOS-2 full-pol data 

[H. Arai, W. Takeuchi, 
L. D. Nguyen  et al., 2018]

Supplemental use of Agromet 
data (synergy with agromet 
project) 

CH4 emission estimation from rice paddies (Bottom-up Approach)  [IPCC, 2006]
• Multiplying emission factors by cultivation period and harvested area



Implementation Arrangements: Methodology 
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Comparison with satellite-based CH4  (column density) (Top-down Approach) 
• If in-situ CH4 data can be available, comparison with CH4 concentration 

measured by GOSAT-1/2, OCO-2, TROPOMI, IASI etc. 
• Comparison with CH4 emission estimated by bottom-up approach.



Implementation Arrangements of New SAFE Project
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Data/Tool/Knowledge sharing and capacity building for Multi-lateral Collaborations
• Assessment of whole region by collecting the result implemented in each 

country/region
• Sharing Satellite Data

ALOS-2 (both full-pol and ScanSAR dual), NISAR, etc.
• Sharing Methodology

Sharing tools on platform such as VEDAS, GEE, ODC, etc., and preparing tutorial 
materials.

Promote dialog with stakeholders/end-users with showing results
• Considering national policy, try to reach related agencies 
• Governments in each country (agriculture/environmental/water management related 

ministries) 
• Contribute to International initiatives such as the Asia-RiCE/GEOGLAM, CEOS AOGEO 

and ASEAN SCOSA
• Dialog with JAIF, ADB, JICA for funding of the project implementation
• Collaboration with international initiatives related to methane emission

UNEP/International Methane Emissions Observatory (IMEO), etc.



Future Plan of New SAFE Project
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Preparing workplan
• Implementation framework
• Schedule 
• Selecting study areas for ALOS-2 full-pol observations (super sites)

Current sites for ALOS-2 full-pol observation 
super sites for rice monitoring

• Mekong Delta (Vietnam)
• Suphan Buri/Ang Tong (Thailand)
• Tamil Nadu (India)
• other sites ??

Vietnam

Thailand

India



Thank you!

Lam Dao Nguyen
Email: ldnguyen@vnsc.org.vn

mailto:ldnguyen@vnsc.org.vn
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