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>300 projects since
tǊƻƎǊŀƳΩǎ ƛƴŎŜǇǘƛƻƴ
Each year:
* ~40 3-yr projects
* ~300 researchers 
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LCLUC GLOBAL SCIENCE PROGRAM

ÅSocio-economic component as an integral part of projects

ÅRemote sensing component

ÅMuSLI(Multi-Source Land Imaging) component

ÅSocial science is not required

ÅMultiple-sensor 10-30m resolution data are to be used

ÅPilot Project: Assessment of commercial high-res data

ÅAugmentation for selected LCLUC projects

ÅRegional Initiatives, geographic focus

ÅCapacity Building/Education component
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LCLUC Science Team Meetings
Washington: Spring Blossom

2007: Climate/Carbon

2008: Joint CC&E Focus Area meeting

2009: LCLUC impacts on climate

2010: GLS LCLUC products

2011: 15th Anniversary (review/update)

2011/9: Agriculture (Joint CC&E FA)

2012: Urban

2013:  Wetlands

2014: Urban

2015: Early Career Scientists (Joint CC&E FA)

2016: 20th Anniversary/Industrial Forests

2017: Mountains & MuSLI

2018: SARI-1: South Asia & MuSLI

2019: SARI-2: SE Asia & Caucasus

2020: MuSLI (two rounds)+High Res.

International Regional
2007/9: NEESPI/MAIRS  Urumqi, China

2009/1: MAIRS  Kohn Kaen,Thailand

2009/9:MAIRS/NEESPI  Almaty, Kazakhstan

2010/8: NEESPI  Tartu, Estonia

2011/11: MAIRS   Hanoi, Vietnam

2013/1: MAIRS  Coimbatore, India

2013/11: NEESPI/MAIRS Tashkent, Uzbekistan

2014/10: NEESPI: Sopron, Hungary

2016/1: SARI/MAIRS: Yangon, Burma/Myanmar

2017/7: SARI/MAIRS: Chiang Mai, Thailand 

2018/5: SARI: Manila, Philippines

2019/7: SARI: Johor Bahru, Malaysia

2020:    TBD
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EXTERNAL LINKAGES: NATIONAL

Å USGS

Å Selected Landsat & MuSLIScience Teams 

Å USAID through Applications Divisions

Å SERVIR (acronym standing for Mesoamerican Regional Visualization and Monitoring 
System in Spanish)

Å PEER (Partnerships for Enhanced Engagement in Research)

Å USFS

Å Global Forest Observations Initiative (GFOI) 

Å Private sector: Planet Lab, Digital Globe

Å Data Buy



EXTERNAL LINKAGES: INTERNATIONAL

Å GOFC-GOLD

Å CEOS/GEO

Å Future Earth

Å SERVIR

Å EARSeL-LULC Special Interest Group

Å ESA and EU institutions

Å NIES (Japan)

Å GISTDA (Thai Space Agency)

ÅFire IT office at UMD
ÅSTART Inc. activities
ÅRegional Information Networks

ÅGFOI
ÅGEOGLAM

ÅGlobal Land Program (GLP)
ÅNEFI
ÅFuture Asia

ÅSARI (Himalaya and Mekong hubs)
ÅThe new hub in Latin America

ÅLandsat -Sentinel products under MuSLI

ÅJoint biennial workshop in Europe

ÅJoint annual workshop in Asia

ÅJoint annual capacity building trainings



THE ROLE OF SOCIAL SCIENCE IN LCLUC
PROGRAM

ÅSocial and economic science research includes 

Å impacts of socio-economic changes on LCLUC

Å impacts of LCLUC on society

Åadaptation to climate/environmental change of land-use systems 

ÅDuring the last 12 years, the Social/Economics Science 

component has been a mandatory part of all LCLUC 

proposals, unless otherwise stated in the solicitation



INTERNATIONAL REGIONAL INITIATIVES

Å.ÏÒÔÈÅÒÎ %ÕÒÁÓÉÁȭÓ &ÕÔÕÒÅ 
Initiative (NEFI, formerly 
NEESPI)
ÅLCLUC-2016: Caucasus 

element

ÅMAIRS under Future Asia
ÅCoordinated with SARI

ÅSouth/Southeast Asia Research 
Initiative (SARI) 
ÅPre-SARI Projects

ÅLCLUC-2015: South Asia

ÅLCLUC-2016: Southeast Asia
ÅLCLUC-2018: Asia

Project Scientist

MAIRS

Jiaguo Qi, MSU

Project Scientst

NEFI

Pasha Groisman, 

NOAA/UCAR

Project Scientist

SARI

Krishna Vadrevu, 

NASA MSFC



NEESPI Ą NEFI

NEESPI-NEFI ACCOMPLISHMENTS

>750 scientists  

>200 institutions 

>170 projects

30 countries

>80 Ph.D. students

LCLUC-2016 

selected 3 projects 

(on Caucasus)

Synthesis by Peilei Fan for Siberia (urbanization)

over 1500 

papers and 

40 books 0
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40
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100
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Other
Agencies/Countries

Active NEESPI-NEFI Projects by year



NEESPI-LCLUC BOOKS

LCLUC in Central Asia to be published in 

2018 2019

Springer 2010 Springer 2012 Springer 2017

Placeholder 

for the Central 

Asia book



THE SOUTH/SE ASIA RESEARCH INITIATIVE (SARI) 

Å20+ ongoing projects on SARI region

Å Interactions with two SERVIR hubs: 

Å Mekong and Himalaya 

ÅSeries of regional SARI workshops and 
trainings

ÅEasy to communicate  with researchers and 
stakeholders (no language barrier)

ÅDedicated student support from Universities

ÅHigh tech and computer literacy

ÅIt is expected that the program will
Åadvance LCLUC science in the region 

Åstrengthen existing and build new 

collaborations between US and 

South/Southeast Asia researchers

Åhelp develop regional scale LCLUC models 

useful for decision support

Goal: Develop an innovative regional research, education, and capacity building program 

involving state-of-the-art remote sensing, natural sciences, engineering and social 

sciences to enrich Land Cover/Land Use Change (LCLUC) science in South/SE Asia



NASA-MAIRS PRE-SARI STUDIES 



PRE-SARI SYNTHESIS PROJECTS

ÅAtul Jain/U. of Illinois

Å Land Cover and Land Use 
Changes and Their Effects 
on Carbon Dynamics in 
South and South East Asia: 
A Synthesis Study

ÅJeff Fox, East-West Center, 
Hawaii

Å Forest, Agricultural, and 
Urban Transitions in 
Mainland Southeast Asia: 
Synthesizing Knowledge 
and Developing Theory
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ÅPeileiFan, Michigan State U.

ÅUrbanization and Sustainability 
Under Global Change and 
Transitional Economies: Synthesis 
from Southeast, East and North 
Asia

ÅSeto, Karen , Yale U. 

ÅSynthesis of LCLUC studies on 
Urbanization: State of the Art, 
Gaps in Knowledge, and New 
Directions for Remote Sensing 
Science  

LCLUC-2012 LCLUC-2013



LAND COVER AND LAND USE CHANGES AND THEIR EFFECTS ON CARBON DYNAMICS IN 
SOUTH AND SOUTHEASTASIA 

PI: ATULJAIN (U. ILLINOIS)

Å Data: ESA CCI land cover data to reveal the dynamics of forest and agricultural land from 1992 to 2015

Å Hot Spot Analysis technique; principle component analysis; Geographically Weighted Regression model

Å The hotspot regions conversions between forest and agricultural land are in Kalimantan, Sumatra, East India, and the Hindu Kush,Himalayan region

Å Relative importance of biophysical and socioeconomic drivers varied in different countries

Å Roughly equal contributions from biophysical and socioeconomic drivers were observed in Bhutan, Philippines, Sri Lanka, Thailandand Vietnam

Spatial distribution of LULCC driver case 

studies and hotspot regions for LULCCs LCLUCs specific for India  Drivers of LCLUCs 

specific for India  

Xu et al. (GCB, 2018)

Roy et al. (RS, 2017)

Meiyappan et al. (REC, 2017)Roy et al. (RS, 2017)



FOREST, AGRICULTURAL, AND URBAN TRANSITIONS IN MAINLAND SOUTHEAST 
ASIA: SYNTHESIZING KNOWLEDGE AND DEVELOPING THEORY

PI: JEFFERSON FOX (EAST WEST CENTER, HAWAII)

Objectives:

ÅSynthesize existing approaches for mapping the expansion of 

upland-boom crops and the growth of urban areas throughout 

Mainland SE Asia.

ÅEnhancetheconceptualunderpinningsof land-change science

by linking landchangesto local, national, andinternational 

drivers.

Methods:

ÅMap theexpansionof urban areasandupland-treeplantations

usingtime-seriesLandsatdataandGoogle Earth images. Use

MODIS EVI time-seriesdataandtraining areasderivedfrom

Landsatclassificationsto mapchangeat regional scales.

ÅConductfocusgroupdiscussionsandhouseholdinterviewsfor

a sample of forests, treeplantations, andperiurbanareasin 

Cambodia, Laos, andVietnam to producean integrated

understandingof LCLUC

ÅCambodia and Laos: mainly new rubber

ÅVietnam: old and new rubber as well as cashew, coffee, 

and new eucalyptus plantations

land-cover change classification 



URBANIZATION AND SUSTAINABILITY UNDER GLOBAL CHANGE 
AND TRANSITIONAL ECONOMIES

PI: PEILEIFAN (MICHIGAN STATE UNIVERSITY)

Left: Urban built-up land in Vietnam, Cambodia, Laos, and Myanmar in 2010 

with a spatial resolution of 30 m

Right: The increasing trends of DMSP/OLS NTL brightness in 1992-2010

Vietnam: urbanization and sustainability 

1. rapid urban land expansion in Vietnam

2. cities >1 million had more rapid growth in 

urban land & population; most built-up land 

converted from farmland (Hanoi and HCMC) 

3. urban environments (PM2.5 and NO2 ) in large 

cities degraded; poverty was alleviated, 

4. Coupled dynamics (PLE-SEM) 

Åeconomic dev. influenced urbanization 

Åurbanization & economic dev. contributed to 

environmental deterioration while promoting 

the social conditions. 

ÅData: Landsat, DMSP/OLS night time light, MODIS NDVI data, and 
other ancillary spatial data
ÅGoal: Develop a 30-m resolution urban built-up map of 2010 for 
transitional economies in Southeast Asia 
ÅConclusions 

Å Vietnamhad the highest proportion of urban built-up 
area, followed by Myanmar, Cambodia and Laos. 

Å Vietnam was also the fastest in new built-up 
development (increased ~8.8-times during the 18-
year study period)

webpage: senacgc.org

Urban land expansion of HCMC and Hanoi



WHAT WE HAVE LEARNED FROM 
PRE-SARI SYNTHESIS

Å Population growth => rapid urban expansion on rural and agricultural lands => loss of agri. lands

Å Prevalent commodity crops (rubber and palm) prices ҧ=> deforestation ҧ

Å Lƴ aŀƛƴƭŀƴŘ {9 !ǎƛŀ ǘƘŜ άŦŀǊƳƛƴƎ ŦǊƻƴǘƛŜǊέ ǿŀǎ ǊŜŀŎƘŜŘ ōȅ ǘƘŜ ƳƛŘ-1990s, signaling the end of most 
rice field expansion but rice production per hectare has increased by an average of 205% => food 
ǇǊƻŘǳŎǘƛƻƴ ҧ ŀƴŘ ŦƻƻŘ Ŏƻǎǘǎ Ҩ  

Å In the Himalayan Region migration of young people from rural area to cities and abroad for labor has 
led to forest increase 

Å Large-scale land-cover conversion for commodity crops => changes in carbon cycle and air quality 
degradation (due to biomass burning)

Å The hotspots of conversions: Kalimantan, Sumatra, East India, Mainland SE Asia

Å Economic development initiatives => regional landscape fragmentation

Å Vietnam has the highest proportion of urban built-up area and is the fastest in new built-up 
development; cities >1 million had more rapid growth in urban land & population; urbanization & 
economic development => environmental deterioration while promoting the social conditions

Å Counties in India that are more dependent on fiscal transfers from the central government convert less 
cultivated land to urban use



ADDITIONAL PRE-SARI NASA LCLUC PROJECTS 
(MUSLIAND INDUSTRIAL FORESTS)

Å William Salas, Applied Geosolutions

Å Operational Algorithms and Products 

for Near Real Time Maps of Rice 

Extent and Rice Crop Growth Stage 

Using Multi - Source Remote Sensing

Å Jinwei Dong, U. Oklahoma

Å Mapping Industrial Forest Plantations 

in Tropical Monsoon Asia Through 

Integration of Landsat and PALSAR

Å David Skole, Michigan State U. 

Å Monitoring and Mapping the Area, Extent 

and Shifting Geographies of Industrial 

Forests in the Tropics

The spectral analysis-based land use/land 

cover map based the fC dataset in Sabah 

and Sarawak, 2003.

Tonle Sap, Cambodia 

Sentinel-1A Rice 

Inundation Dynamics 

Time Series

Plantation fractional 

cover for western 

West Kalimantan, 

Indonesia

Courtesy: Nathan Torbick, AG

http://lcluc.umd.edu/people/william-salas
http://lcluc.umd.edu/projects/operational-algorithms-and-products-near-real-time-maps-rice-extent-and-rice-crop-growth-2
http://lcluc.umd.edu/people/jinwei-dong
http://lcluc.umd.edu/projects/mapping-industrial-forest-plantations-tropical-monsoon-asia-through-integration-landsat-2
http://lcluc.umd.edu/people/david-skole
http://lcluc.umd.edu/projects/monitoring-and-mapping-area-extent-and-shifting-geographies-industrial-forests-tropics-2


Mangrove forest cover change 1990-2005

Courtesy: Chandra Giri, EPA



Tree Cover Extent and 

Forest Loss and Gain: 2000-2014

Matt Hansen et al., U. Maryland



NASA-SARI SCIENCE 

Will be based on the pre-SARI 
projects and ongoing projects 
from

ÅLCLUC-2015 selections for 
South Asia 

ÅLCLUC-2016 selections for 
Southeast Asia

ÅLCLUC-2018 selections on Asia

2018



Qi, Jiago

Mekong Region

Michigan State U. Assessing the impacts of dams on the dynamic interactions 

among distant wetlands, land use, and rural communities in the 

Lower Mekong River Basin

Hansen, Matt

Indonesia

U. Maryland
Quantifying the impact of perverse incentives from Indonesia 

deforestation moratorium, 2011 to 2016

Fox, Jeff

Mainland SE Asia

East-West Center, Hawaii The agrarian transition in Mainland Southeast Asia: Changes 

in rice farming 1995 to 2018

McCarty, Jessica

Vietnam

Miami U., Ohio Land-cover/land-use change in southern Vietnam through 

the lenses of conflict, religion, and politics, 1980s to present

LCLUC-2016: Ongoing SARI SE Asia Projects 

Nghiem, Son

Mekong Region

JPL

Land Use Status, Change and Impacts in Vietnam, Cambodia 

and Laos

Bandaru, Varaprasad

Thailand

U. Maryland Agricultural Land Use Change in Central and Northeast 

Thailand: Effects on Biomass Emissions, Soil Quality, and 

Rural Livelihoods



Radeloff, Volker

Caucasus

U. Wisconsin Long-term land degradation in the Caucasus

Olofsson, Pontus

Caucasus

Boston U. Comprehensive analysis of thirty years of land change in 

Georgia: patterns, carbon dynamics and drivers

de Beurs, Kirsten

Caucasus

U. Oklahoma Land Use Patterns and Political Instability as Predictors for 

the Re-emergence of Malaria in the Caucasus.

LCLUC-2016: Ongoing  NEFI (formerly NEESPI) Projects



DATA PRODUCTS  

ÅNASA promotes the free and open sharing of data
ÅUSGS - Landsat data for free distribution 
ÅLCLUC expects its PIΩs to make their data and products available to 

the broader community
ÅData sharing is strongly encouraged
ÅNASA-USGS Landsat Global Land Surveys: GLS-75, -90, 2000, 2005, 

2010
ÅWELD mosaics
ÅGlobal 
ÅForest/Change
ÅMangroves/Change
Å Impervious Surfaces/Urban/Change
ÅAgriculture/Change

ÅProjects inventory on maps
ÅMetadata page on the LCLUC web site ς20+ projects represented 

(only 3 on SE Asia!)



ALL PROJECTS MAPPED



THE INVENTORY OF
SE ASIA PROJECTS



The LCLUC Mapper

Kudos to Indu!

Geographic Areas of Research 
Projects


