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How SARI started-Strong interest from regional scientists

Jan-10-13th, 2013-LCLUC 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



Science 
Advisory Team 

Formed

(2013)

Science Plan 
Formulation

(mid-2014)

Presentation at 
NASA HQ by 

Science Team

(end-2014)

First SARI 
Solicitation

(2015)

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. 

SARI - Timeline



S.No 2015 Region PI Theme

1

Tropical Deciduous Forests of South Asia: Monitoring Degradation 

and Assessing Impacts of Urbanization South Asia

Ruth De Fries, Columbia 

University

Forest degradation and 

urbanization

2

Understanding Changes in Agricultural Land Use and Land Cover in 

the Breadbasket Area of the Ganges Basin 2000-2015: A 

Socioeconomic-Ecological Analysis South Asia Li Ping Di Agricultural land use

3

Impacts of Afforestation on Sustainable Livelihoods in Rural 

Communities in India South Asia

Forrest Fleischman/Texas 

A&M University

Afforestation and 

sustainable livelihoods

4

The Future of Food Security in India: Can Farmers Adapt to 

Environmental Change? South Asia

Meha Jain, University of 

Michigan

Food security and 

adaptation

5

Complex Forest Landscapes and Sociopolitical Drivers of 

Deforestation - The Interplay of Land-use Policies, Armed Conflict, 

and Human Displacement in South Asia

Peter 

Leimgruber/Smithsonian 

Institution

Deforestation, armed 

conflicts and policy

6

Understanding the Role of Land Cover/Land Use Nexus in Malaria 

Transmission Under Changing Socio-Economic Climate in Myanmar South Asia

Tatiana Loboda/University 

of Maryland Malaria

7

Urban Growth, Land-Use Change, and Growing Vulnerability in the 

Greater Himalaya Mountain Range Across India, Nepal, and Bhutan South Asia Karen Seto/Yale University

Urbanization and 

vulnerability

8

Landscapes In Flux: The Influence of Demographic Change and 

Institutional Mechanisms on Land Cover Change, Climate 

Adaptability and Food Security in Rural India South Asia

Philip 

Townsend/University of 

Wisconsin-Madison

Food security and 

adaptation

9

Consequences of Changing Mangrove Forests in South Asia on the 

Provision of Global Ecosystem Goods and Services South Asia

Jeffrey Vincent/Duke 

University

Mangroves and Ecosysltem 

services

10

Spatiotemporal Drivers of Fine-Scale Forest Plantation 

Establishment in Village-Based Economies of Andhra Pradesh South Asia

Randolph Wynne/Virginia 

Polytechnic Institute and 

State University

Plantations and 

agricultural transitions

SARI Projects  - ROSES-2015 Selections

(10 projects over South Asia)



S.No 2016 Region PI Theme

11

Agricultural Land Use Change in Central and Northeast Thailand: 

Effects on Biomass Emissions, Soil Quality, and Rural Livelihoods Southeast Asia

Varaprasad 

Bandaru/University of 

Maryland, College Park Emissions, soil quality

12

The Agrarian Transition in Mainland Southeast Asia: Changes in 

Rice Farming - 1995 to 2018 Southeast Asia

Jefferson Fox/East West 

Center Rice Farming

13

A Cobra in the Forest? Quantifying the Impact of Perverse 

Incentives from Indonesia's Deforestation Moratorium, 2011 to 

2016 Southeast Asia Matt Hansen, Umd

Deforestation, 

moratorium policies

14

Land-Cover/Land-Use Change in Southern Vietnam Through the 

Lenses of Conflict, Religion, and Politics, 1980s to Present Southeast Asia

Jessica McCarty, Miami 

University

Land use change, religion 

conflicts and policies

15

Land Use Status, Change and Impacts in Vietnam, Cambodia and 

Laos Southeast Asia

Son Nghiem/Jet 

Propulsion Laboratory Land use change 

16

Assessing the Impacts of Dams on the Dynamic Interactions 

Among Distant Wetlands, Land Use, and Rural Communities in the 

Lower Mekong River Basin Southeast Asia

Qi, Michigan State 

University Water resources

SARI Projects  - ROSES-2016 and 2018 Selections

(6 projects on Southeast in 2016; 4 on Southeast  and 2 on South Asia in 2018)



• Some on-going LCLUC issues in South/Southeast Asia



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.

(Myneni et al., Nature, 2019)

China and India Lead in Greening

Global Increase in LAI 
since 2000; 5% increase in 
LAI since 2000, equivalent 
of all of Amazon Rain 
Forests; 25% from China



Carbon is traded like any other Commodity – Thus, accurate 

mapping and monitoring of forests is important

Biennual Forest cover mapping since 1987 



India’s proposed Modified Submission on Forest Reference Levels for 
REDD+ - Results Based Payments under UNFCCC



Net emissions/removals from Agriculture, Forestry and Other Land Use                        

(Total CO2 Eq.),- Average (1990-2017) (FAOSTAT, 2020)

South Asia

Southeast Asia

AFOLU still is a significant source of net CO2 Emissions in Asia



Negative Impacts

• Mortality and health infrastructure 
failures

• Disrupted economies, job losses

• Migration to rural areas

• Increased dependence on 
Forests/deforestation 

• Biomass burning continued

• Planting and harvesting delays due to 
shortage of labor

• Increased food prices

• Increased domestic solid waste

• Market failures

Positive Impacts

• Decreased fossil fuel dependence 

• Decreased urban pollution   

• Decreased water pollution  

• Favored local foods  

• Decreased construction activities 

• Adverse impacts of tourism on 
environment reduced (eg: clean 
beaches)

• Reduced urban footprint 

COVID-19 impacts yet to be understood



•What are the major drivers of LCLUC in South and 
Southeast Asian countries?



South Asia – LCLUC Drivers Identified by SARI PI’s 



Southeast Asia – LCLUC Drivers Identified by SARI PI’s 



•What are the major outputs of the SARI ? 

• Novel projects and Algorithms
• Products and Datasets 
• Capacity building
• Collaborations
• Publications



Agricultural field 
size mapping –
VHR data and 

modified 
Geographic 

Object Based 
Image Analysis 

(GEOBIA) 
approach

SARI – Novel Project Studies and Algorithms

Smallholder –
Plantations 

mapping   - VHR 
+ MuSLI in 

combination 
with Deep 
Learning

Agricultural 
sensitivity to 

climate change –
Multi-sensor 

data integration 
for mapping 
agricultural 

intensity

Deforestation in 
Indonesia – Landsat 

and Machine 
Learning Methods

Agrarian 
transitions in 

Southeast Asia–
Harmonics for 

identifying 
phenology and 

Multi-sensor data 
integration for 

mapping

Urbanization in 
the Himalayas–

Landsat and 
VHR -

Timeseries 
analysis methods 

Urban built-up 
Volume in 

Southeast Asia –
QuikSAT

Scatterometer
Dense Sampling 

studies 

Slash and burn 
agriculture in 

Laos– Landsat, 
Sentinel and VHR 

data, decision 
trees and stratified 

sampling 
approach



LCLUC Products and Metadata Efforts

• All data/products to be shared 
through the LCLUC website

• Data includes both remote 
sensing/non-remote sensing

• Metadata being created for each 
product with citation

• If already distributed through 
DAAC’s, only weblinks to be 
provided

• Product sharing being made 
mandatory through NASA grants 
(grant award letter)

• 18-different PI’s already 
responded and shared their 
data/products

LCLUC Website



SARI Meetings



Collaborations are the Key – SARI Meetings Facilitated by 

Regional and International partners



Documenting Regional Research Needs and Priorities -

Meeting Summaries

Bottom-Up Approach
Inputs to NASA ROSES LCLUC calls



SARI Special Issues Published in Multiple Journals

Volume-I

Volume-II

Volume-I and 2

~200 peer reviewed publications in 5-years

Volume-I and 2



South-Southeast Asia

SARI 4.5 YEARS OF SCIENCE 
-22 projects

>250 scientists  

>150 institutions 

Oct-2013 – India Meeting – SARI idea proposed 

2015-SARI First SARI Solicitation

Nearly 250 

publications 

in Peer 

reviewed 

journals 

and Books

12-different 

Special 

Issues in 

Journals



SARI-LCLUC BOOKS

Springer 2018 CRC Press, 2020 CRC Press, 2020

Remote Sensing of 

Agriculture in 

South/Southeast Asia

-To be announced 

Krishna Vadrevu

Shibendu Ray

Thuy LeToan

Chris Justice

Springer, 2020

Springer, 2021



Promoting Open Source Tools and 
Cloud Computing Platforms For 

LCLUC Research (Ex: GEE)

SARI – LCLUC Training Events



Recent Example on the Integrated SARI Training Event
Remote Sensing of Land-Use/Cover Change and Climate Impacts In Coastal Zone

17-19th December, Prince Songkla U, Thailand

• 15-Partners came together to organize a training 
event in Phuket, Thailand  - all under SARI 

• Involving SARI, SERVIR,  Local Universities, 
Government, Non-Government, International and 
Regional Organizations

• We also made it a WGCapD event. It is mandatory 
to have at least 2 space agency involvement in 
WGCapD events. Through effective coordination 
from SARI, we could bring Trainers from 4-
different space agencies: NASA + ISRO + GISTDA 
+ JAXA

• Total Days: 3 days + 1-day field trip
• Total Participants: 92 (university students, 

govt and participants from non-govt agencies)
• Logistics: food provided freely to all 
• Training topic: advanced remote sensing 

methodologies for Land use/cover change + cloud 
computing 

• Pre-and post evaluation surveys to get feedback 
for improving future training events. 



•Publications (yet to see from some PI’s!)

•Land use outcomes feedback effects and 

interactions

•IMPACTFUL research and strong stories linking 
policy

•Synthesis and Meta-analysis

Priorities



Dr. Gutman (NASA HQ) and                   
Prof. Justice (UMd)

Vision, support and 
guidance to build 
the SARI regional 
science initiative


