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How it started - strong interest in a SARI from local scientists

Jan-10-13th, 2013-Regional Science Meeting, Coimbatore

Total participants =120
US – 18 researchers

Nepal-3; Srilanka-2; Myanmar-1; Afghanistan, Myanmar, Bangladesh-1 each

Pakistan, China invited but could not attend – Visa issues

India – University Researchers, Government, Non-Government, NGO’s 



Meeting Summary-Need for SARI

NASA The Earth Observer

March/April 2013 

http://eospso.gsfc.nasa.gov/eos_homepage/for_scientists/earth_observer.php



SARI - Goal

To develop an innovative research, 

education, and capacity building 

program involving state-of-the-art 

remote sensing, natural sciences, 

engineering and social sciences to enrich 

LCLUC science in South/Southeast 

Asia.



NASA ROSES Ongoing SARI Projects - 2016-Current

More projects to add in the coming months. 



Background to LCLUC and Emissions in 
the Region



Background to the LCLUC

In S/SEA countries, there is an increasing concern that Land Cover/Land 

Use Changes (LC/LUC) have been increasing due to population growth, 

and rapid economic development. 

Net GHG Emissions show increasing trend. 

Significant increase in plantations such as Tea, Coffee, Rubber, Teak, 

Hemp, Coconut, Palm Oil, Casuriana, Eucalyptus, Acacia, etc.

Recent LCLUC suggests significant decrease in Agricultural lands raising 

questions on Food Security. 

Agricultural LCLUC are closely tied to Water and Energy related issues 

including Greenhouse gas (GHG) emissions. 

Increasing Urbanization in different S/SEA countries with increasing 

energy demands. 



Global Carbon Emissions Hit Record High During 2018

Growing disconnect between the climate agreements and emissions

Since Paris agreement (Dec-2015), emissions 
have risen in each of the first two full years !. 

Energy demand grew 2.3 percent last year, the most in a decade (IEA). It showed a 

record 33 gigatons of  carbon emissions from energy, up 1.7 percent from the previous 

year. Global electricity demand rose 4 percent and was responsible for half  the growth 

in overall energy demand.

High Energy Demand ! – High Oil 

Consumption in the US and more Coal 
Burning in China and India. 



Global green leaf  area has increased by 5 percent since the early 2000s, an area equivalent to all of  the 

Amazon rainforests. At least 25 percent of  that gain came in China.

China and India—the world’s most populous countries—are leading the increase in greening 

on land. The effect comes mostly from ambitious tree-planting programs in China and 

intensive agriculture in both countries.

Key point: The crop land area in China and India has not changed much since the early 2000s; yet  

both countries have greatly increased both their annual total green leaf  area and their food production 

through multiple cropping practices (Myneni et al., 2019; Nature) ! 

China and India Lead in Greening (Myneni et al., 2019)

Global Increase in LAI 

since 2000; 5% increase 

in LAI since 2000, 

equivalent of  all of  

Amazon Rain Forests; 

25% from China



Forest Area in South/SE Asia

Significant decrease in Forest Area (x 1000ha) in Several South and Southeast Asian Countries

Drivers and impacts poorly understood ! Vadrevu et al., ERL, (12)120201 Data Source: FAO, 2015



Agricultural land use in South/SE Asia

Significant increase in Agricultural Land Area (x 1000ha) in Several South and Southeast Asian Countries

Drivers and impacts poorly understood ! Vadrevu et al., ERL, (12)120201 Data Source: FAO, 2015



Population and Energy Use

Data source: FAO.org (public domain)



Extraordinary growth rate in Palm oil share: The share of  palm 

oil in the global supply of  major vegetable oils has increased 

from about 21% in 1990 to 40% in 2017. Most of  the expansion 
in supply of  palm oil occurred in Malaysia and Indonesia 
(FAO, 2019) 

Factor increase of  200 from 1961-2012

-Forest and Peat lands converted to palm 

plantations

-Ecological, environmental, social implications

Land use conversions to Palm Oil Plantations 



Concentration and Distribution of Food Insecurity by Severity

9.2 percent of  the world population (or slightly more than 700 million people) were 

exposed to severe levels of  food insecurity in 2018, implying reductions in the quantity of  

food consumed to the extent that they have possibly experienced hunger (FAO, 2019). 



GHG emissions from LUCF in South Asia

Vadrevu et al., 2017, ERL

GHG emissions from LUCF sector 

seems decreasing significantly in 

South Asia



GHG emissions from LUCF in Southeast  Asia

Some of  the drivers to be discussed 

in the workshop

GHG emissions 

from LUCF sector 

seems decreasing in 

Southeast Asia too, 

however, not

rapidly as in South 
Asia

Vadrevu et al., 2017, ERL



Increasing Agricultural Fires in South/Southeast Asia

Vadrevu et al., 2019. 

Nature Scientific Reports

• Indonesia: despite govt. claims 

that fires are under control, 

2019 fires in Sumatera suggests 

a different story. 

• Fires occurred mostly in 

Peatlands. 



• SARI Focuses on building research collaborations 

between the US and regional scientists  

• Meetings/Workshops help in identifying Needs 

and Priorities for the region (NASA LCLUC calls)

• Training events are integral to SARI

• (eg: 3-day training after the meeting)

SARI Focus and Priorities



SARI Research Needs and Priorities – Meetings/Workshops 

Funded by International/Regional partners 



2018 LCLUC SARI Meeting – Philippines

202 participants – 21 countries representation

3-day meeting + 3-day training



Collaborations are the Key

Chiang Mai Meeting Facilitated by 20-Different Organizations



Current Meeting – 19 Different Partners



Volume-I
Volume-II

For SARI – Research Outputs are Priority!



Book Published (2018)

• 30 Chapters

• 101 (authors + 

co-authors)

• 732 pages

2-other books in progress: 

-Biomass burning in Asia (CRC 

Press – 2 Volumes, 2019)

-Remote sensing of  Agriculture 

in Asia - Springer (2019)





Training Events –Early Career Researchers

Promoting Open Source Tools and Cloud Computing Platforms 

(Ex: GEE)

Training participants for this meeting: 100



Review space agency related science in South/Southeast 
Asia (S/SEA);

Review the causes and impacts of LCLUC specific to 
agriculture, forests, and urban ecosystems in S/SEA;

Review latest research specific to GHG inventories, 
aerosols; biomass burning pollutants and emissions 
modeling; 

Identify important regional research + capacity building 
and training needs and priorities in S/SEA. 

Meeting Objectives



Plenary Sessions (Day 1 and 3)

Session-1 – Space Agency Presentations

Session-2 – Agricultural LCLUC

Session-3 – Land Atmospheric Remote Sensing and Emissions

Session-4 – LCLUC and Forestry

Session-5 – Urban LCLUC 

Parallel Sessions (Day-2)

Session-1 – Atmospheric Science and LCLUC

Session-2 – Agricultural LCLUC

Discussion Sessions (Day-2 and 3) 

Day-2 : Thematic Research Needs and Priorities;

Day-3 : Regional Science, User Needs and Priorities.

Meeting Sessions



4-Different Outputs for the Current Meeting

Journal Special Issue Journal Special Issue

Guest Editors
Dr. Krishna Vadrevu (NASA) 

Dr. Garik Gutman (NASA)

Dr. Tsuneo Matsunaga (NIES)

Prof. Chris Justice (UMd)

Guest Editors
Dr. Krishna Vadrevu (NASA) 

Dr. Garik Gutman (NASA)

Dr. Tsuneo Matsunaga (NIES)

Prof. Chris Justice (UMd)

Remote Sensing of  

Agriculture in 

South/Southeast Asia

Springer BookJournal Special Issue

Guest Editors
Dr. Krishna Vadrevu (NASA) 

Dr. Kasturi Kanniah (UTM)

Dr. Garik Gutman (NASA)

Prof. Chris Justice (UMd)

Book Editors
Dr. Krishna Vadrevu (NASA) 

Dr. Thuy Le Toan (CESBIO)

Dr. Shibendu Ray (MNCFC)

Prof. Chris Justice (UMd)

Strongly encourage everyone to submit. 

Please talk to us for publication ideas



2019 – Sustainable Forestry in South Asia – Current Status, Science and 

Conservation Priorities, India

Meeting: November 7-9th, 2019 

Training: TBD

2019  - NASA-GISTDA Advanced Remote Sensing Training  

Training: December, 2019

2020  - WEF-SARI LCLUC Meeting, Cambodia 

Meeting: February 

Training: February 

SARI forthcoming meetings (2019-2020)



LCLUC - Dr. Gutman and Prof. Justice

Vision and support
to build the SARI regional science initiative



Welcome to Johor Bahru


