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Acronyms and Abbreviations 
 

ADPC Asian Disaster Preparedness Center 

GEOS Goddard Earth Observing System 

GIS Geographic Information System 

MERRA-2 
Modern-Era Retrospective analysis for Research and 
Applications, Version 2 

MSFC NASA Marshall Space Flight Center 

NASA National Aeronautics and Space Agency 

PM2.5 Particulate Matter 2.5 

RDMA Regional Development Mission for Asia 

UNESCAP 
United Nations Economic and Social Commission for Asia and 
the Pacific 

USAID United States Agency for International Development 
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1. Training Background 
 

Air pollution is now considered the world’s largest environmental health threat, 

accounting for 7 million deaths worldwide every year. Air pollution causes and 

exacerbates a number of diseases, ranging from asthma to cancer, pulmonary illnesses 

and heart disease. Outdoor air pollution and particulate matter, one of its major 

components, have been classified as carcinogenic to humans by the International 

Agency for Research on Cancer (WHO, 2021).  

 

Focusing on the Lower Mekong Region, haze has been a seasonal problem for over a 

decade. It usually occurs between February and April, peaking in March as the arid 

conditions increase the magnitude of forest fires. This is compounded by open 

burning, which causes a very high concentration of particulate matter, especially fine 

particles with a diameter of less than 2.5 µm (or PM2.5). PM2.5 particles can travel 

deeper into the human cardiopulmonary system. The concentration of PM2.5 is a key 

air quality indicator since it is the most common air pollutant that affects short-term 

and long-term health. 

 

Uses of satellite remote sensing to estimate and forecast particulate matters for air 

quality applications has advanced over the past decade. Many methods, data, and 

tools have been developed by various groups around the world to convert satellite 

retrieved aerosol properties into surface-level particulate matter mass concentrations 

for air quality monitoring.  Data from several satellites are currently being used for a 

wide range of air quality applications for both research and operational purposes. 

United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) 

and the Asian Disaster Preparedness Center (ADPC) have initiated cooperation on air 

quality monitoring and forecasting using space technology and data to improve the 

public’s access to air quality information and address the regional transboundary haze 

issues.  

 

UNESCAP is the most inclusive intergovernmental platform in the Asia-Pacific region. 

The Commission promotes cooperation among its 53-member States and 9 associate 

members in pursuit of solutions to sustainable development challenges. In 2018, 

member States of  UNESCAP adopted the Asia-Pacific Plan of Action on Space 



2 | Page 
 

Applications for Sustainable Development (2018 – 2030), which aims for member 

States to develop the capacity to use space applications to monitor air pollution 

including dust, smog and other pollutants from hazardous chemicals, pollutants and 

contaminants.  UNESCAP has a principle agreement with SERVIR-Mekong to cooperate 

with its project “Building Pan-Asia Partnership for Geospatial Air Pollution 

Information,” which covers the whole ASEAN region. The cooperation will revolve 

around sharing of technology, data, and knowledge for air quality monitoring between 

SERVIR-Mekong and the technical partner of UNESCAP, i.e., The Korean National 

Institute of Environment Research (NIER), to utilize the data from the Geostationary 

Environment Monitoring Spectrometer (GEMS), launched by the Republic of Korea in 

February 2020. UNESCAP will also aim to build capacity of the ASEAN member 

countries, where SERVIR-Mekong can contribute and introduce the tools for possible 

adoption. 

 

ADPC is an autonomous international organization that works to build the resilience 

of people and institutions to disasters and climate change impacts in Asia and the 

Pacific. Implemented by the Geospatial Information Department of ADPC, SERVIR-

Mekong is a joint initiative of the U.S. Agency for International Development (USAID) 

and the U.S. National Aeronautics and Space Administration (NASA). It uses publicly 

available satellite imagery and technologies to address challenges related to air 

pollution, wildfire, and agricultural burning in the Lower Mekong. 

 

As a continued collaboration to enhance the capacity of UNESCAP and SERVIR-

Mekong stakeholders, a regional training on “Air Quality Forecasting and Tools” is 

being organized from September 20-22, 2022, in partnership with the NASA Science 

Coordination Office. This training is a follow-up to the training on basic satellite remote 

sensing for air quality monitoring organized in May 2022.  

 

2. Learning Objectives 
 

This two-part training will serve as a forum for discussion and provide the participants 

with an opportunity for capacity building. At the end of the training, the participants 

will be able to: 
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1. Understand currently available global air quality forecasting models and use 
satellite and ground observations to improve and evaluate their forecasts 

2. Use forecast data to create visualizations and information products by analyzing 
and integrating it with other data sets. 
 

3. Training Format 
 

The training will provide details on the applications of earth observation data to 

decision-making activities related to air quality monitoring, as well as the associated 

online and offline tools for visualizing and acquiring aerosols and trace gas data. At 

the end of the training, participants will develop an understanding on application of 

earth observation data and tools relevant to properly identify, track and measure air 

quality events of their choosing and assess the strengths and weaknesses of the data 

products. 

 

Prerequisites: 

 

The participants should have a basic understanding of air quality. Moreover, the 

training will include hands-on exercises. As a result, the participants must bring their 

laptops to the training sessions. Laptops should be able to connect to the Internet 

using a Wi-Fi connection. 

 

Training Dates: September 20 and 22, 2022 | 09:00 – 11:30 AM | 2.5 hours each day 

Language: English 

Format: Online 

 

Expected Participants 

 

A maximum of 40 participants from SERVIR-Mekong and UNESCAP stakeholders, 

including their internal scientists, national and regional partners involved in air quality 

management and forecasting, and those interested in applying remote sensing and 

global models for air quality applications. 

 

4. Course Schedule 
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Day 1 – Tuesday, September 20, 2022 

 

Time Topics / Themes 

09:00-09:15 Welcome 

Training Pre-Evaluation 

09:15-09:45 Science and basics of air quality forecasting 

09:45-10:15 Air quality forecasting using local, regional, and global models 

10:15-10:30 Coffee Break 

10:30-11:00 Model components such as emissions, boundary conditions, 

initialization, and data assimilation 

11:00-11:30 Hands-on exercise developing a simple forecasting model 

 

Day 2 – Thursday September 22, 2022 

 

Time Topics / Themes 

09:00-09:30 Introduction to NASA GEOS model and data assimilation system 

09:30-10:00 The use of satellite data in the GEOS model 

Air quality relevant outputs, validation, and data access 

10:00-10:15 Coffee Break 

10:15-10:45 Introduction to the GEOS global long-term reanalysis dataset, the 

Modern-Era Retrospective analysis for Research and Applications, 

Version 2 (MERRA-2) 

10:45-11:15 Hands-on exercise on the use of GEOS output to visualize an air quality 

event 

11:15-11:30 Training Post-Evaluation and Closing 

Training Facilitation 

SERVIR-Mekong and UNESCAP 
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Language 

Medium of instructions will be in English 

 

5. Trainer and Training Coordination 
 

The training is jointly organized by SERVIR-Mekong and the UNESCAP.  The trainer 

and responsible persons coordinating the course can be found in the list below: 

 

Title Name Designation Organization Email 

Dr. Pawan Gupta* Scientist NASA/USRA/MSFC pawan.gupta@nasa.gov 

Mr. 
Aekkapol 
Aekakkararungroj** 

Geospatial Data 
Scientist 

ADPC/SERVIR-Mekong aekkapol.a@adpc.net 

Mr. Hamid Mehmood** 
Economic Affairs 
Officer 

UNESCAP hamid.mehmood@un.org 

 

*Trainer 

**Coordinator 



 

 

 

 

Asian Disaster Preparedness Center 
SM Tower, 24th Floor, 979/69 Paholyothin Road 
Phayathai, Phayathai, Bangkok 10400, Thailand 
Tel.: +66 2 298 0861-92 
Fax: +66 2 298 0012 
Email: geo@adpc.net 

 


