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1. INTRODUCTION

A Rice (Oryza sativa L.) is a globally cultivated species and is the most popular crop in many Asian
countries.

A Rice residue was often used for various purposes such as cooking, cattle feeding, roof covering,
etc.

A Since the living condition of farmers has been getting better, these ways of RS utilization are losing
their necessity.

d Rice straw burning (RSB), is a very popular behavior in Vietnam that has been perceived as an
effective method to kill pests and weeds for the next cultivating seasons.

A RSB, is one of the sources of global air pollution:

o pollutants: PM (BC, OC) and gases (CO, NO,, VOC, SO,, etc.) semi-VOC (pesticides, PAHS,
etc)

o major GHGs: CO,, N,O, CH,
o SLCPs: BC, OC and O, precursors (NO,, HC, CO)

O RSB > environmental effects / human effects
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d Trend of RSB: increasing in short- and medium terms - Large amount of emission but is still not well

quantified - Need to EI and using models to evaluation effects of the RSB to air quality.
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Emissions Estimation

Step 1: Total annual crop production:

M; = P; x N; x D; x B; x n;
IS Rl Balled Ralled Rall
———y LCrop specific burn efficiency ratio (%)
Fraction of dry matter residues that are burned
e in the field (%)
B I O . —— > Dry matter-to-crop residue ratio (%)
j ——» Crop specific residue-to-production ratio (%)

»Crop production (kg)
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Step 2: Emission rates from the residue burning:

(kg- dry mass of residue)

n
El; = z M; *El‘rii
l

|—>Amount of burned crop residues in a year

— Emission factors of species i and crop type j
(g/kg dry mass of residue)

l

EF’s air pollutants (g/kg): PM,,: 9.1; PM, c: 8.3; BC: 0.51; SO,: 0.18; CO,: 1177; CO: 93;
NOx: 2.28; NH5: 4.1; CH,: 9.59; NMVOC: 7.0
(Andreae and Merlet, 2001, Cao et al.,, 2008, Christian et al., 2003, Kim Oanh et al.,, 2011).
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Sentinel-1 Satellite Rice straw open burning Emission inventory

(Red River Delta, 2018)

ORYZA model advantages: low uncertainty, predictability,

time saving, and low cost.

Advantages:
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3 low cost;
O time saving;
O provide suitable activity data - alter/ improve the traditional data collection;

O more realistic estimated emissions of the air pollutants.
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a The Sentinel-1 satellite platforms (Sentinel-1A and Sentinel-1B) mounted with Synthetic Aperture Radar (SAR)
which acquire backscattering signals from the earth surface into digital image data files.
Q Using time-series data from land-preparation to harvesting periods, we could be able to apply our phenology-

based classification algorithm to map rice of the study area.
O ORYZA 2000, a rice yield forecast model developed by the International Rice Research Institute, which

acquires Leaf Area Index (LAI) from remote sensing data.
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Rice area cultivated, SWS Rice area cultivated, SAS

105°22'55"E 105°32'45"E 105°44'32" K 105°55'48"E 105°22'55"E 105°32'45"E 105°44'32"' K 105°55'48"E

21°21'10"N
21°21'10"N
21°21'10"N
21°21'10"N

21°10'39"N
21°10'39"N

20°59'30"N
20°59'30"N
20°59'30"N
20°59'30"N

20°48'56"N

20°38'02"N
20°38'02"N
20°38'02"N
20°38'02"N

105°22'55"E 105°32"45"E l05”44'315 105°55'48" 1 105°22'55"E 105°32'45"E 105°44'32"E 105°55'48"E

Ditligu: Anh vi tinh Sentinel-1 v Sentinel-2 Biin quyén: Hodng Anh L& & Pham Vin Manh Di ligu: Anb v§ tinh Sentinel-1 vi Sentinel-2 Biin quyén: Hodng Anh L& & Pham Viin Manh
Cor quan Vil try Chiiu Au (FSA) “Irimg Dai hoe Khoa hoe Ty nhién - Dai hoe Quie gia Ha Nji Co quan Vi try Chiiu Au (ESA) “Iruwirng Pai hge Khoa hoe Ty nhién - Dai hoe Quée gia 14 Nji

DAIHOC QUOC GIA HA NOI
VN X

Since 1906




Survey points, SWS

105°22'55"E 105°44'32" K 105°55'48"E 105°55'48"E

21°10'39"N
21°10'39"N 21°21110"N
21°10'39"N
21°10'39"N 21°21110"N

20°59'30"N

20°59'30"N
20°59'30"N

-
B
I
z
g
=1
~

20°48'56"N
20°48"56"N
20°48'56"N
20°48"56"N

20°38'02"N
20°38'02"N

105°4432°E 105°55'48" ‘ 105°22° ‘ 108 ] 105°4452°E 105°55'48"

Di figu: Anh ¥§ tinh Sentinel-1 v Sentinel-2 Biin quyén: Hoang Anh L& & Pham Viin Manh Dit figu: Anh ¥§ tinh Sentinel Biin quyén: Hoang Anh L& & Pham Viin Manh
Cor quan Vii try Chiu Au (ESA) Triirg Pai hge Khoa hoe Ty nhién - Pai hoe Quéc gia 1A Nji Cor quan Vii try Chiu Au (ESA) ‘Tririmg Pai hge Khoa hge Ty nhién - Bgi hoe Quic gia Ha Nji

DAIHOC QUOC GIA HA NOI ;

Since 1906




Biomass product, SWS Biomass product, SAS
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4. CONCLUSIONS

d

RSOB has been acknowledged as one of the main sources of air pollution in
Vietnam.

Remote sensing can provide suitable activity data which can alter/ improve
the traditional data collection.

Integrated EI and modelling to assess the distribution of pollutants from
RSOB.

GIs . e |
Busvay Emission Inventory ADMS-Urbanmodel Modeling results f < 2
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wﬁ = Earth Science International Meeting on Air Pollution in Asia - 4 Public Inventories, Monitoring and Mitigation
bl Hanoi, 1-3 Feb. 2023
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Thank you!
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