
1 
 

Supplement of 

A comprehensive biomass burning emission inventory 

with high spatial and temporal resolution in China 

Ying Zhou 1,2, Xiaofan Xing 1,2, Jianlei Lang 1,2, Dongsheng Chen 1,2, Shuiyuan Cheng 1,2,3, Lin 

Wei1,2, Xiao Wei 4, Chao Liu 5  5 

1 Key Laboratory of Beijing on Regional Air Pollution Control, Beijing University of Technology, Beijing 

100124, China 

2 College of Environmental & Energy Engineering, Beijing University of Technology, Beijing 100124, 

China 

3 Collaborative Innovation Center of Electric Vehicles, Beijing 100081, China 10 

4 Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China 

5 Environmental Meteorological Center of China Meteorological Administration, Beijing 100081, China 

Correspondence to: Ying Zhou (y.zhou@bjut.edu.cn) and Shuiyuan Cheng (chengsy@bjut.edu.cn) 

 

 15 

 

 

 

 

 20 

 

 

  

mailto:y.zhou@bjut.edu.cn


2 
 

Supporting Information 

 

 

Section S1: Figure S1 The correlation between crop yield and grain yield.  

Section S2: Figure S2 Map showing the prefecture and county resolution. 5 

Section S3: The details about questionnaire field survey. 

Section S4: The detailed description about the MODIS fire data and calculation method of 

gridded emission 

Section S5: Figure S3 Daily PM2.5 biomass burning emissions variation in 2012. 

Section S6: Figure S4 Emission of PM2.5 species from biomass burning.  10 

Section S7: Figure S5 Emission of VOCs species from biomass burning. 



3 
 

S1 The correlation between crop yield and grain yield. 

 

Figure S1 The correlation between crop yield and grain yield. 
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S2 Map showing the prefecture and county resolution. 

 

Figure S2 Map showing the prefecture and county resolution.
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S3 The details about questionnaire field survey. 

A questionnaire was designed to conduct field investigation during face-to-face 

interviews with rural resident, in order to obtain the percentage of crop straw indoor 

burning and outdoor burning and uneven temporal distribution coefficient in several 

provinces with limited literature reports, including Tianjin, Hebei, Inner Mongolia, 

Heilongjiang, Shanghai, Zhejiang, Anhui, Jiangxi and Guangdong provinces. 

Respondents need to provide the detailed address, main cultivated crop type. They 

selected from a list of cooking and heating fuels, including specific crop straw, firewood, 

coal, gas, electricity or solar, livestock excrement and other detailed fuels not existing 

in the list. They also need to provide approximate proportion of crop straw domestic 

combustion and in field burning, and selected the month of burning the straw as waste, 

and heating period. The investigation was launch in the representative regions in each 

province mentioned above, with the integrative consideration about the geographical 

location, economic development level and population intensity. All the surveyors were 

trained and tested in their understanding of the questionnaire content. Ultimately, we 

received 2478 valid questionnaire responses, and at least 200 valid questionnaires in 

each province.  
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S4 The detailed description about the MODIS fire data and calculation method of 

gridded emission 

4.1 Detailed description about the MODIS fire data 

For the spatiotemporal distributions of biomass open burning, satellite remote sensing 

has excellent characteristics of wide coverage, high resolution and strong temporal 

reliability. As a result, satellite remote sensing has been increasingly applied to solving 

temporal and spatial emission distributions in recent years. The MODIS satellite fire 

data were taken from FIRM (Fire Information for Resource Management System). The 

MODIS Thermal Anomalies/Fire 5-Min L2 Swath Product (MOD14/MYD14) within 

1km resolution was used in this study. The MOD14 were provided by the Terra satellite 

with overpass times at 10:30 AM and 10:30 PM local time, while MYD14 were 

provided by Aqua at 1:30 AM and 1:30 PM local time. 

4.2 Detailed calculation method of gridded emission 

The mass of biomass emission in each grid of biomass open burning and indoor burning 

was calculated using Eqs. (1) and (2), respectively, as follows: 

𝐸𝑚−𝑜𝑢𝑡𝑑𝑜𝑜𝑟 =
𝐹𝐶𝑚

𝐹𝐶𝑛
× 𝐸𝑛−𝑜𝑢𝑡𝑑𝑜𝑜𝑟                                          (1) 

𝐸𝑚−𝑖𝑛𝑑𝑜𝑜𝑟 =
𝑃𝑂𝑚

𝑃𝑂𝑛
× 𝐸𝑛−𝑖𝑛𝑑𝑜𝑜𝑟                                            (2) 

where m is the m-th grid and n represents the n-th county; Em-outdoor and En-outdoor 

represent the emissions of the m-th grid and n-th county for biomass outdoor burning, 

respectively; Em-indoor and En-indoor represent the emissions of the m-th grid and n-th 

county for biomass indoor burning, respectively; FCm represents the number of typical 

fire points of the m-th grid; FCn is the number of total typical fire points of the n-th 

county; POm is the number of typical population of the m-th grid; finally, POn is the 

number of typical population of the n-th county. 
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S5 Daily PM2.5 biomass burning emissions variation in 2012. 

 

 

Figure S3 Daily PM2.5 biomass burning emissions variation in 2012. 
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S6 Emission of PM2.5 species from biomass burning  

 

 

 

Figure S4 Emission of PM2.5 species from biomass burning.  

Note: Species in others include Al，Si，Mg，Fe，Pb，Zn，Ba，Ti，Ni，Cr，Mn，Sr，V，Cd，As，Zr，Se，

Ag，Sb，Sc，Mo，Ga，Tl，Co and Hg.
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S7 Emission of VOCs species from biomass burning. 

 
Figure S5 Emission of VOCs species from biomass burning. 

Note: a Other species in Alkanes and halocarbons include isopentane, cyclopentane, 2,3-dimethylbutane, 2,4-dimethylpentane, 2-methylheptane, tert-1,3-dimethylcyclohexane, 2,2,5-

trimethylhexane, n-decane, 2-methylpentane, methyl cyclopentane, cyclohexane, 3-methylhexane, 2,2,4-trimehylpentane, methyl cyclohexane, cis-1,4-dimethylcyclohexane, 3,6-dimethyloctane.  

b Other species in Alkenes and alkynes include 1-nonene, 3-methyl-1-butene, 2-methyl-2-butene, 4-methyl-1-pentene, tert-2-hexene, 1-methyl-cyclopentene, cis-2-hexene, cis-3-heptene, tert-3-

methyl-2-pentene, cyclohexene, tert-3-heptene, tert-2-heptene, tert-2-octene, n-undecene, indene, 3-methyl-1-pentene, tert-2-methyl-2-pentene, cis-3-methyl-2-pentene, and cis-2-heptene. 
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