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INTRODUCTION  

 

These training workshops were parts of the activities under the research project “Integrated 

Approach of In-situ Measurement, Modelling Techniques, and Advanced Satellite Remote Sensing 

for Mapping and Quantifying Contribution of Local and Regional Biomass Burning Sources to Air 

Pollution in Southeast Asian Countries” (Project Reference Number: CRRP2019-11MY-Nguyen) 

which supported by the Asia Pacific Network for Global Change Research (APN). The training 

workshops were successfully organized with the mixed online and offline mode by the Institute of 

Environmental Science and Engineering (IESE), Vietnam in September and October, 2021.  

The trainings aimed to provide the young and early-career scientists from the local agencies, 

academic and research institutions, professional associations, and private sector with the 

opportunities to develop their knowledge and skills with respect to applying the PMF receptor model 

for PM2.5 source appointment and using MODIS AOD products for assessing biomass burning-related 

air pollution. The trainings not only enhanced the technical capacity and capability of the young and 

early-career scientists to apply the advanced technical tools in studying biomass burning and air 

pollution issues, but also provided the good opportunities for establishing the collaborative network 

among the participants for future researches, thus directly contributed to the APN Capacity 

Development Agenda.    
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BACKGROUND & RATIONALE  

 

Southeast Asia (SEA) has been reported as one of the largest biomass burning source regions 

in the world. The regional haze known as “Asian Brown Cloud” resulting from biomass burning 

sources occurs almost every year in SEA, which has strong impacts on human health, environment, 

and global climate variations. In addition to biomass burning, the increased air pollution in the SEA 

countries has been also significantly influenced by a number of local emission sources such as 

transport, industry, construction, and long-range transported air pollutants from regional sources. 

In order to provide strong evidences on the impacts of diverse sources (including biomass 

burning) to the local air quality for supporting policy- and decision-making activities in the SEA 

countries, there is a critical need to employ different technical tools for exploring and assessing the 

contribution of emission sources to the measured air quality. Among the useful tools commonly 

applied in air quality studies, the Positive Matrix Factorization (PMF) is a multivariate factor analysis 

technique used successfully among others at the US Environmental Protection Agency (US EPA) for 

the chemometric evaluation and modelling of air quality datasets. Meanwhile, the Moderate 

Resolution Imaging Spectroradiometers (MODIS) aboard U.S. National Aeronautics and Space 

Administration (NASA)’s Terra and Aqua satellites has been widely used as a cost-effective method 

to monitor the highly variable air pollution at both local and regional scales, which could complement 

the spatially limited coverage of traditional ground-based air quality monitoring stations and/or in-

situ measurements. Despite of this, the application of these useful tools for air quality studies in the 

SEA countries has been limited due to the lack of technical capacity and capability. Therefore, it is 

necessary to develop and enhance the technical capacity and capability of scientists in the SEA 

countries, especially the young and early-career ones, for using those tools in air quality studies, 

towards providing the improved scientific evidences which needed for local and regional policy- and 

decision-making communities in developing effective policies and strategies for reducing air 

pollution in the region.                      
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SUMMARY OF TRAINING WORKSHOPS  

 

Training Workshop 1: “Applying PMF receptor model for PM2.5 source appointment”.  

During the two-day training workshop (23-24 September 2021), the participants (mainly the 

young and early-career scientists from the local agencies, academic and research institutions, 

professional associations, and private sector) were provided with the knowledge and skills for 

applying PMF receptor model for PM2.5 source appointment, including: preparing the input files 

required by PMF model and analysing the input data (PM2.5 chemical data and uncertainty, plots); 

processing the model output files; handling the configuration file; initiating a base model run and 

analysing the base model results (residual analysis, observed/predicted scatter plot, 

observed/predicted time series, profiles/contributions, factor fingerprints, G-Space plot, factor 

contributions, base model displacement error, BS error, and BS-DISP error estimation, interpreting 

error estimate results); applying the rotational tools for advanced model run (Fpeak model run 

specification, constrained model operation); and model troubleshooting. The participants were trained 

on the job with “hands-on experience” using a real PM2.5 datasets for the case of Hanoi City.     

Training Workshop 2: “Processing MODIS AOD products for assessing biomass burning-

related air pollution”.  

During the one-day training workshop (15 October 2021), the participants (mainly the young 

and early-career scientists from the local agencies, academic and research institutions, professional 

associations, and private sector) were provided with the basic knowledge and skills for processing 

MODIS AOD products for assessing biomass burning-related air pollution, including: how MODIS 

AOD (aerosol optical depth) products can be used for studying biomass burning-related air pollution; 

how to create a new user account, download, and process MODIS AOD products obtained from 

NASA website, and the software needed for processing the data; handling and processing the multi 

MODIS aerosol products with different resolutions using several algorithms (Dark Target, Deep Blue, 

and Dark Target Deep Blue Combined); using visualization tools (software and programming 

languages) to temporally and spatially interpret the MODIS AOD datasets. The participants were 

trained on the job with “hands-on experience” using a real MODIS AOD datasets for the case of 

Vietnam.        

Key feedbacks from the participants through the two training workshops  

• Training Workshop 1: the training materials were prepared with the understandable and 

detail information level for the trainee; the contents were well organised and focused on basic 

knowledge and practical skills for PMF base model run which appropriate to the capacity of 

the participants; the participants would need more real practices in order to master the 

rotational tools for advanced model run after the training.    

• Training Workshop 2: the training materials were well prepared with the practical 

information which appropriate to the trainee for the step by step exercises in accessing, 

downloading, processing, and interpreting MODIS AOD datasets; there should be more 

similar trainings in the future on the topics of processing and using other parameters from 

MODIS satellite as well as datasets provided by the other satellites, that can be used in air 

quality studies.           
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ANNEXES  

 

Annex 1: Workshop agenda  

Annex 2: List of participants 

Annex 3: Presentation of Training Workshop 1   

Annex 4: Presentation of Training Workshop 2   

Annex 5: Training workshop photos 
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ANNEX 1: WORKSHOP AGENDA 

 

 
Training Workshop 1: “Applying PMF receptor model for PM2.5 source appointment” (23-24 

September 2021) 
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Training Workshop 2: “Processing MODIS AOD products for assessing biomass burning-

related air pollution” (15 October 2021) 
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ANNEX 2: LIST OF PARTICIPANTS 
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ANNEX 3: PRESENTATION OF TRAINING WORKSHOP 1 

 

 
 

 
  



 

  

  

11 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

12 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

13 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

14 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

15 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

16 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

17 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

 

  



 

  

  

18 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

  



 

  

  

19 | P a g e  

 

CRRP2019-11MY-Nguyen 

 

 

 

 

  



 

  

  

20 | P a g e  

 

CRRP2019-11MY-Nguyen 

ANNEX 4: PRESENTATION OF TRAINING WORKSHOP 2 
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ANNEX 5:  

TRAINING WORKSHOP PHOTOS 
 

 

 

Training Workshop 1: Applying PMF receptor model for PM2.5 source appointment 

 

Training Workshop 2: Processing MODIS AOD products for assessing biomass burning-related 

air pollution 


