


< i ‘ - 'y = R - . . o tbrnablre )y
- - . _— ‘ 3 - A
. s 3 ' i 0k i
Y B E < e . : s ‘
e : Sl /\
| s C
S 5 |
- |
> \ i

~ INTERNAL NASA LINKAGES

Carbon Cycle and Ecosystems Focus Research Area

” \
Applications
. Program

Terrestrial Qe Bl ey Carbon Management Land-Cover/Land-

Ecosystems p p Coastal Management Use
rogram rogram Water Management Change Program

Agri. Management
\.

Program
\\/ .
Atmospheric

Composition
Focus Area

Water and Energy Cycle
Focus Research Area ..
Terrestrial Hydrolo Ragiation

Y &Y Science



%
.......
..........

R TR . .»" .
g NAS N . revi

" d o=
- s b

¢ U.S. Geological Survey (USGS) [
* Llandsat program ¥ m

* USGS science projects’ support

* Global Land Surveys (Landsat-based)

* Private sector: Planet Lab, Maxar
* NASA Commercial Smallsat Data Acquisition (CSDA)

’% * Academia

| * Research projects’ support

e U.S. Department of Agriculture (USDA) and U.S. Forest Service (USFS)



EXTERNAL LINKAGES: INTERNATIONAL

Global Observations of Forest * EARSel (EU Remote Sensing Labs)
Cover and Land-use Dynamics :
(GOFC-GOLD) since 1997 * LULC Special Interest Group
* Regional Initiatives
CEOS/GEO
SAFARI (South Africa)
IGBP/IHDP [ Future Earth SR (o g
NEESPI (Northern Eurasia)
e Global Land Program (GLP) B e i)

SARI (South/Southeast Asia)

* Space agencies (ESA, JAXA, etc.)



25-yr/Program stats:
\/' 300 projects

* ~50 ongoing

* >800 researchers

* >20 post-docs

ad

Observations and Data/
Detection and Monitoring of
LCLUC,27%

GENDER REPRESENTATION OF CURRENT &)

Impacts -1/3
Monitoring - 1/3
Synthesis, other-1/3

http://Icluc.umd.edu male 1

71%



UNIQUENESS OF THE LCLUC
GLOBAL SCIENCE PROGRAM

Socio-economic component: an integral part of the projects

* 1mpacts of changes in human behavior and economy on LCLUC
* 1mpacts of LCLUC on society
* adaption to climate change of land-use systems

* a mandatory part of all LCLUC proposals, except MuSLI

Remote sensing component: Multi-Source Land Imaging (MuSLlI)

component with medium or higher resolution

Regional Initiatives: focus on Hotspots

Capacity Building/Education component




LCLUC Science Team Meetings in

2007: Climate/Carbon
2008: Joint CC&E Focus Area/Arctic o
2009: LCLUC impacts on climate

2010: GLS LCLUC products IR
2011: 15" Anniversary (review)

2011/9: Joint CC&E Focus Area/Ag

2012: Urban

2013: Wetlands

2014: Urban

Sprlng Blossom <-> Fall Colors
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2007/9: NEESPI/MAIRS - | 2009/1: MAIRS
Urumgi, China * .| Kohn Kaen,Thai

TGN
E o 2 06 e X
Vietnam

% SPACE wEE(K

NORDESTE 2023

SPACE SCIENCE AND TECHNOLOGIES FOR
‘THE BENEFIT OF NATURE AND SOCIETY

AUGUST 14 - 20 2023
$ A



https://lcluc.umd.edu/meetings/sari-searrin-meeting-and-training-malaysia-2019?page=
https://lcluc.umd.edu/meetings/land-coverland-use-changes-lcluc-and-impacts-environment-southsoutheast-asia-international?page=
https://lcluc.umd.edu/meetings/land-coverland-use-changes-lcluc-and-impacts-environment-southsoutheast-asia-international?page=
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~ TerraN\_ /'Aqua  Suomi-NPP Landsat8 Landsat9
"Landsat 5 & 12/18/99 5302 2/11/13 9127’/2
— = ASTER MODIS o s /)
1 3/1/84 & 4115/99 ' £ ‘

. _Exploratory Missions - International Space Statioh\(l

‘Exploration of Specific Earth System'Procgss'es
and Demonstration of Technologies

Earth Observing EO-1
ALl (predecessor of Landsat-8)
Hyperion — first hyperspectral in space

11/21/00-3/30/2017

o
'Mission SRamtiv
C 2/11/02-2/2292
,,»épace Shuttle Endeavour

ECOSTRESS (thermal IR)
GEDI (Lidar) )
DESIS (Hyperspectral) in 2018

Deployed



Landsat is a USGS/NASA Partnership

BUILDING oN THE LANDSAT LEGACY

Over 50 years in space INAN
2021 -
Landsat 1
oThadrs 9
Landsat 4 & 4’\"{ B N
1982-1993 . - . /
Landsat 8 '
" 2013~
Landsat2 » o
1975-1982 &
1984-2013
Landsat 3 ,ze*l.-. )5«;‘...
1978-1983 s o
Landsat 6 Landsat 7
1993 1999 -
@ > 2
1972 1980 1990 2000 2010 2020 2030

* The Landsat program: Earth Resources Technology Satellites Program 1966, Landsat 1 (ERTS) launched in July 1972
* Thermal band added for Landsat 3 and beyond
» After launch, Landsat operations are transferred from NASA to USGS to collect, archive, process, and distribute the image data
e Until 2010 expensive, FREE NOW!
* Two-Landsat system frequency revisit time: 8 days -- in some areas may not provide enough observations for monitoring rapid changes (e.g., Ag) but

sufficient for slow changes (e.g., Urban)



THE ANNIVERSARY OF THE NEW ERA
IN LANDSAT DATA USE

April marked the 15-year
anniversary of the USGS
announcement to ‘open’ the
Landsat archive at the USGS Earth
Resources Observation and
Science (EROS) Center, making all

Landsat data available to download

at no charge for users worldwide

The 100 millionth Landsat scene
was recently downloaded from

x . March 2023 Toom
the EROS archive, marking a A .
major milestone for a policy
shift that opened the door to _
previously impossible P b
wide-scale research projects y
and generated billions of dollars Y oot |

in returns worldwide.
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LANDSAT SCENE DOWNLOADS
FROM USGS INVENTORY SINCE 2008

(includes only downloads from USGS EROS center)
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Barb Ryan,

former Associate Director of Geography for USGS,
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CITATIONS PER YEAR
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and (more recently) former Secretariat-Director
for the Group on Earth Observations (GEO)

YEAR

Landsat Citations in Scopus

Price per Scene (USD)

2022
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3000
2500
2000
1500
1000
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COST PER SCENE (USD)
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uIt| Source Land Imagmg (MuSLI)

sonsenahetininos - GOMBINING OPTICAL AND MICROWAVE DAT
e LANDSAT + SENTINEL2 + SENT‘I_N L

Sentihel—la: launched in Apr 2014

Sentinel-1b: launched in Apr 2016

Sentinel-1b: set for launch in 2023 Merging Sentinel-2 and Landsat data streams could provide
Landsat-7: launched in Apr 1999 < 5-day coverage required for Ag monitoring ‘

Landsat-8: launched in Feb 2013 * Both sensors have 10-30m coverage in VNIR-SWIR

Landsat-9: launched in Sep 2021 « Satellite orbits complementary

* Landsat-8 & -9 8 days
* Sentinel-2a & 2b 5 days
* Global ~3 day
*Merging in Sentinel-1 radar data provides all-weather microwave observations

- Jeff Masek,

"~ NASAGSFC

. Former

'~ MusSLI Project
~ ~ Scientist

and former  Landsat:7 [
Landsat-9 Project/Landsat-8
Scientist Landsat-9
Sentinel-2a

Sentinel-2b

Sentinel-1a
Sentinel-1b

Benjamin Koetz
Earth Observation Applic:

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Benjamin Koetz,

Former ESA Project Scientist MuSLI Solicitations: LcLuc-2014 (merging Landsat and Sentinel-2); LCLUC-2017 (incl. Radar data);
for MuSLI LCLUC-2020 (incl. VHR data); LCLUC-2023 (incl. IR data and all of the above)



NEW OPPORTUNITIES

SENSORS ON ISS FOR LCLUC STUDIES

e ECOSTRESS: ECOsystem Spaceborne Thermal Radiometer Experiment on ISS

* Prototype HysplRI Thermal Infrared Radiometer (PHyTIR)

* 5spectral bands in the 8-12.5 pm range+1.6 pum (69m x 38m)
e DESIS: DLR Earth Sensing Imaging Spectrometer

* 235 spectral channels with ground res. 30m
e GEDI: Global Ecosystem Dynamics Investigation

high resolution laser ranging observations of the 3D structure of the Earth

* three lasers produce eight parallel tracks of observations

each laser fires 242 times per second and illuminates a 25 m spot (a footprint) on the surface over which
3D structure is measured

RECENT AND UPCOMING MISSIONS

» SWAT: Surface Water and Ocean Topography
* NISAR: NASA-ISRO SAR


http://phytir.jpl.nasa.gov/
https://www.dlr.de/os/en/desktopdefault.aspx/tabid-12923/

ECOSTRESS: NASA INSTRUMENT ONAI

ECOSYSTEM SPACEBORNE THERMAL RADIOMETER EXPERIMENT
ON THE INTERNATIONAL SPACE STATION (ISS)

*  Prototype HyspIRI Thermal Infrared Radiometer

5 spectral bands in the 8-12.5 pm range +1.6 pm
*  Spatial resolution ~70 m

*  Advantage over ASTER (on TERRA) — more frequent revisiit

* Science objectives

*  Identify critical thresholds of water use and water stress in key biomes (e.g., tropical/dry
transition forests, boreal forests)

*  Detect the timing, location, and predictive factors leading to plant water uptake decline

and cessation over the diurnal cycle é < = -
> » “
> e

*  Measure agricultural water consumptive use over CONUS at spatiotemporal scales

applicable to improving drought estimation accuracy C re d| t N AS A/ J PL' C al t e Ch

Heatwave over Europe: June 2019

06/28/19 08:18am
ny



http://phytir.jpl.nasa.gov/
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* DESIS hész235v'spe‘ctr 5n‘n it uﬁd

‘resolution30m e
 (Can point forwards, backwards and to the
sides : ~

"

First images of the hyperspectral instrument DESIS. Left:
Optical image of the environment of Huntsville, AL;
Right: A processed image showing the vegetation density
(image credit: DLR)


https://www.dlr.de/os/en/desktopdefault.aspx/tabid-12923/
https://www.dlr.de/dlr/en/desktopdefault.aspx/tabid-10212/332_read-28665/#/gallery/30169
https://www.dlr.de/dlr/en/desktopdefault.aspx/tabid-10212/332_read-28665/#/gallery/30169

P 230 Forest
canopy
height,

0 meters

Integration of the GEDI lidar forest structure measurements and Landsat
analysis-ready data time-series  Potapov et al. 2020, RSE



http://gedi.umd.edu/
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NASA-CNES SURFACE WATER
AND OCEAN
TOPOGRAPHY (SWOT)

SWOT's 120-km-wide swath
with overlaps over most of the
globe with an average revisit
time of 11 days

Launched Dec 16, 2022

On land, it will collect data on
lakes and reserv0|rs larger

than 62,500 m? and rivers SWOT will survey nearly all water on
wider 100 m with 50-m spatial Earth’s surface for the first time with

and 10-cm he|ght resolutions Ka-band Radar Interferometer (KaRIn,
frequency between 26.5 and 40 GHz)

All weather - penetrate cloud
cover and the dark of night
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. Reéf-cSI'utior'i of 3-24 m fo

"« Planned Launch Date: 2024

'WiII observe the distribution of ve‘getation.
- and biomass to better understand .
ecosystems’ responses to disturbance and L-band (24 cm) and S-band

recover
y (12 cm) polarimetric SAR

Will map above-ground woody biomass
density for estimating carbon emissions from
land-use change with much more accuracy




elapsed: 05days 16hours 25 minutes

algal blooms

- Landsat Next

plant health
water quality w plant stress snow & ice soil quality crop water use

'l ) ] By | _%ndsat \[:¢ constellatlon of three’_ G

spacecraft will provide finer spatial
resolution (10-20m) and expanded
spectral (26 band) imaging

L | % =l . | [capabilitiesevery six days (at the

visible light ﬂhﬁ‘ared s gnlofnwave ~ thermal infrared
o infrared - equator
. L L)




Maxar (Digital Globe, WoridViéw) with 1

ges of the Earth with 3-m 9

b K7

resolution .

NASA Commercial Smallsat Data Acquisition (CSDA)
= Limited Planet datasets are available for free at Universities

=  Wall-to-wall VHR data over tropics purchased by the government of
Norway (to tackle tropical deforestation)

=  Special Issue in Remote Sensing (2020) on applications of VHR data
in LCLUC studies
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Nick Cuba, N Zhenong Jin, Carlos Munoz
Auburn U. U. MICHIGAN U. Minnesota Brenes, Conserv. Int.

Xiaopeng Song, Robert Heilmayr, Xin Xi, Aaron Sparks, Chris Nolte
Texas Tech U [ UC Santa Barbara MICHIGAN TECH. U U. Idaho Boston U.
U. Maryland



https://www.researchgate.net/lab/CIs-Social-Science-team-Michael-B-Mascia

Qiongyu Huang, McKenzie Johnson, Nimrod Carmon, Sean Woznlckl//‘* \
~Smithsonian Inst.  U. lllinois Grand Valley S{ate uU.

Eleanor Stokes,

B Aiexey Shiklomanov, Nina Brooks, La-{ha Baskaran
Universities Spa‘ce- NASA GSEC U. JPL ’

Research Association




National D
LCLUC-20

stribution of PI Institutions

LCLUC-21

Jody Vogeler
Colorado State University

Volker Radeloff David Skole and David Roy
University of Wisconsin, Madison \ Michigan State University

3
=

¢

Yufang Jin
UC Davis, California
Sean Healey
Rocky Mt. Research Station
US Forest Service, Utah

Nicholas Magliocca
U. of Alabama, Tuscaloosa

\ Marc Simard and Mike Keller
JPL

Sergii Shakun and Alexandra TyuKavina
U. of Maryland College Park

Sean Woznicki
Grand Valley State University, MI

Alexey Shiklamanov
NASA GSFC

Eleanor Stokes
\| Earth from Space Inst.USRA

Christopher Neigh
NASA GSFC

Lutz David
Darmouth College
New Hampshire

{

Nina Brooks
Univ.of Connecticut

. JPL

1
1,340 Miles

LCLUC-22

Nimrod Carmon and Latha Bhaskaran

McKenzi Johnson
University of lllinois Urbana-Champaign

Qiongyu Huang
Smithsonian Institution

1
1,340 Miles

Jamon Van Den Hoek
Oregon State University |

Cascade Tuholske
Montana State University

Gillian Galford
University of Vermont

Geoff Henebry, Lin Yan
Michigan State University

/

N

rw/

%

LA
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n’?

Elsa Ordway
University of California, Los Angeles

Clark University

‘E ) Robert Pontius
NP
\I

Xiapeng Song
University of Maryland
College Park

N

A

Grant Connette
Smithsonian Institute

Elizabeth Hunter
Virginia Tech

Saurav Kumar
Texas A&M University

™




Distribution of Study Regions
LCLUC-20 LCLUC-21

Fires in Wildland Urban Interface || Forest Degradation and Agricultural Intensification l) Agricultural LCLUC LCLUC Impacts of Qil/Gas Exploration | Urban LCLUC and Climate | J Agricultural LCLUC and Water Security ‘

lllegal trading ‘and LCLUC

9,400 Wiles

i |
| LCLUC, Conflicts and Peace Building | | LCLUC, Heat Stress and Women's Health h Coastal Urban LCLUC ‘

LCLUC and Sea Level Rise in Coastal Nexus between LCLUC, Common Agricultural Policy Influences on
Mid-Atlantic Counties Socio-Economics and Water Agricultural Land Use in Romania
in Arid US-Mexico Region

~ LcLuc
and Aquaculture

Oil and Natural Gas, LCL

LCLUC—22 |mP§ClS in Pfarmian Bdsin |

Stakeholders, Mangrove Loss in
Meso-American Reef

f 2,350\ 4,700 \ \ 9,400 Miles
| + : } —
LCLUC in Cerrado Frontier \ ] Mapping of Agricultural Refugee LCLUC |

Irrigation and Climate Change Adaptation in i Indigeneous Communities, LCLUC,

Cerrado Biome, Brazil Forest Restoration and Conservation




LCLUC MAPPER OPTIONS

Principal Investigators f; Regional Collaborators
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GLOBAL MAP OF HOTSPOTS OF LAND COVER AND LAND USE CHANGE

Purpose: The goal of this project is to present examples of current hot spots of land cover and tand use change around the globe, through an inferactive online map

This project was a collaboration between graduate students in the Department of Geography at the University of Maryland, College Park. and was completed in late 2009,
The site is periodically updated as new hotspots are identified by scientists from NASA's Land-Use Land-Cover Change Program

Hotspot Definition: For the purposes of this project. a "hotspot” is defined as existent or potential change to a region or area through 1and cover and jand use change

2 that has regional to giobal implications. The hotspots were also considered within the context of pressing environmental and social issues such as climate change,
biodiversity, human health, and sustainabiity. Primary considerations were to identify areas of change within the Iast five years and areas of continued or potentiat future
change

Hotspot Categories: Seven broad categories of land-cover land-use change were identified for this project. In some cases the categories are related to one another,
and other hotspots can be added as needed.

%] . Afforestation / Reforestation ) . Deforestatian

@ (&) Agricutural Expansion / Abandonment 7 (5f8) Dryland Degradation @ vwevangs Loss




~__ NATIONAL GEOGRAPHIC 2002

orests are the lungs of

the planet, capturing

vast amounts of car-
bon dioxide, releasi
oxygen, and pro
ing soil, fresh water,
and up to 90 percent
of all terrestrial spe-
cies in the bargain.
Yet humans con-
tinue to mow down
forests as if they
were lawns. Half the
forests that stood
8,000 years ago have
been destroyed—much
of them during the past N L 7
400 years—whi'e only a fifth “ ~ i RgradcTTOToSt = 7= Ry
remzin in large undis\{urbed ' Etunticr forcst 8,000 vooluy
tracts. Each year the world cuts
an area larger than Florida, with
the greatest rates of deforestation This Sumatrant Reg Wab
occurring in South America, Africa, cleared for a tin University of British Coli
and Southeast Asia. Forests are __plantationSiGlal
such massive reservoirs of carbon :;‘c'uoy"e:ffgse “ 2001
that their loss in the tropics alone the logs process /¥ sbal Invair
released about afifth of all human- are illd Habitats an: al warmy
caused carbon dioxide emissions of Toran  Markhdm,
in the past decade. Fund. Energy statistics: ULS

N T T et



Pre-NEESPI Product: Intact Forest
Landscapes of Northern Eurasia:

NASA <World Resource Institute + Green Peace Russiz>

Overview Map

By L b e e S f S g, b Ve ey

INTACT FOREST LANDSCAPES
of NORTHERN EUROPEAN RUSSIA

Bavrn 7 F o v P v
S W iy - —
mw— atas aet e

T Pagel- e
Western Sibeda

. ."
Russla::ar(;ﬂ ,"' \ S ’ 2
: '.'uimlln; ..A' - '_ “’.
Y L
74 G Peter V. Potapov, F'L s
P ey ] SYERERE Turubé/ nova,
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DATA ASPECTS

LCLUC PIs must provide metadata on data products generated
under NASA-funded projects

NASA LCLUC program expects its Pls JFYEEERS
to make their data and products e
available to the community for free

and open access

Project name

Metadata Title

Institution Project

Start Date

Project End
Date

Land-Use Status, Change and Land Use Status, Change and Son Nghiem, Jet Propulsion 05/01/2018 12/31/2021
Impacts in Vietnam/Cambodia/Laos Impacts in Vietnam, Cambodia and Andrea Gaughan Laboratory
LCLUC metadata page > Laos Forrest Stevens

Understanding the Role of Land Understanding the Role of Land Tatiana Loboda, University of 05/01/2017 03/01/2020
. . Cover/Land Use Nexus in Malaria Cover/Land Use Nexus in Malaria Mark Carroll Maryland
Ve ry H | g h x Re S 0 I U t | O n (V H R) d a ta fO r Transmission Under Changing Transmission Under Changing Julie Silva
s . A Socio-Economic Climate in Socio-Economic Climate in Myaing Nyunt
NASA-af'ﬂ I | ated sclentists Myanmar Myanmar Christopher Plowe

Kathleen Stewart

Complex Forest Landscapes and Complex Forest Landscapes and Peter Leimgruber, Smithsonian 05/01/2017 05/01/2020
Sociopolitical Drivers of Sociopolitical Drivers of Qiongyu Huang Institution
Deforestation - The Interplay of Deforestation - The Interplay of Melissa Songer
Land-use Policies, Armed Conflict, Land-use Policies, Armed Conflict, Joseph Sexton
and Human Displacement in and Human Displacement in Min Feng
Myanmar Myanmar Saurabh Channan
Enze Han
Kevin Woods

Commercial Smallsat Data Acquisition (CSDA) Program Update

The commercial data currently distributed by NASA are available under different scientific use licenses and various access portals. The Commercial Smallsat Data Acquisition
(CSDA) program evaluates and procures data from commercial vendors that advance NASA's Earth science research and applications activities. Currently, data acquired during
the evaluations of Planet, Maxar (formerly DigitalGlobe, Inc.), and Spire Global are available. Data from the Teledyne Brown Engineering, Inc., DLR Earth Sensing Imaging
Spectrometer (DESIS) also are available through a separate collaboration with the International Space Station (ISS).

More Info: https://earthdata.nasa.gov/esds/csdap/commercial-datasets

PDF file:
[4) CSDA_ROSES _data_access_overview[1].pdf

OPEN SCIENCE @NASA WILL BE COVERED IN THE LAST SESSION (THE WRAPUP)
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* Anticipated 10 selections for 2..5M/'year for three years
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THERMAL IR IN LCLUC STUDIES &
ASTER, LANDSAT, ECOSTRESS =X

A High Spatio-Temporal Resolution
Land Surface Temperature (LST)
Product for Urban Environments

Water Use in Agricultural and Modeling

Coordination, Calibration and Algorithm
Development of the Thermal Infrared Activities
for the ESA Land Surface Temperature
Monitoring (LSTM) Mission and NASA Surface

Biology and Geology (SBG) Designated
Observable

* ECOSTRESS was not decommissioned in 2022 !!
* The 2" most requested product in the LP DAAC
AppEEARS data access tool (among120+ products)

USDA-ARS Long-Term Agroecosystem Research (LTAR) Sites



EARTH SCIENCE TECHNOLOGY OFFICE (ESTO)

COMPACT INFRARED RADIOMETER IN SPACE
(CIRIS) ALREADY IN SPACE |

A novel NASA-funded infrared radiometer

Third vear in Earth orbit - a new milestone for a small satellite that may make
a huge impact on infrared imaging

Developed by Ball Aerospace with support from NASA's ESTO
Technology validation mission gathering infrared images of Earth’s surface

New uncooled bolometer and associated calibration system without a
cryogenic cooler, reducing the weight, complexity, and cost

* Three calibration views: one that looks towards space and two that look towards
flat-panels coated with vertically aligned carbon nanotubes (an extremely black
substance)

CIRiS isn’t the first space-based infrared imager, but it is one of the smallest.
(weighing less than four pounds)



MORE DISTANT FUTURE:

ESTO ROSES-2019 SELECTED PROPOSALS ON IR SENSORS
(SEE ESTO WEBSITE FOR DETAILS)

* Super Uncooled Multi-Band Radiometer Sensor (SUMRS)

* DRS Network & Imaging Systems, LLC
In response to the Sustained Landsat Imaging Technology ESTO call in 2020
For potential infusion into the architecture and design of missions

Will provide temporal/spatial simultaneous imaging in 6 spectral bands at 30m with a sensitivity better than
the current LANDSAT 8/9 TIRS

https://esto.nasa.gov/project-selections-for-sli-t-19/

.+ VersatileO@kiaginte thefutdresbeyond Landsat-Next (10)

e Jet Propulsion Lab

Spectral coverage from the near infrared to the verv long wavelength infrared


https://esto.nasa.gov/project-selections-for-sli-t-19/

e E-Newsletters
e Webinars

Curator: Melanie R.

EDUCATION AND

LCLUC Agricultural Hotspots &
Webinar Series 2023

Dr. Robert Heilma

“Crop species mapping to understand the
agricultural impacts of conservation policy in
Paraguay.”

Friday 17 March, 2023
11:00AM — 12:00PM EST
Event Update, Register Here
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Kendra Walker
University of California, Sa
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LCLUC Agriculture Hotspots

o
Webinar Series 2023

P &
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“Policy, Market, and Climate Change Impacts |

on Maize Production in Mexico.”

nta Barbara

Meha Jain
University of Michigan

Friday 28" April 2023
11:00 AM -12:00 PM EST

e LCLUC website

LCLUC Agriculture Hotspots Webinar
Series 2023

“Soybean Expansion in South America: Quantifying
Historical Land-Use Change, Modeling
Socioeconomic Drivers and Projecting Future
Trajectories”

)
)

* Facebook page

“The Impact of Investment on Irrigated Rice,
Dryland Agriculture and Afforestation in Senegal

@)

using SAR and Optical Time-Series Imagery in
Data Fusion Approaches”

Dr. Xiao-Peng Song
University of Maryland

Friday 31 March 2023
11:00 AM - 12:00 PM EST i i
NASA Goddard

LCLUC Webinars series 2023

Webinar Recording

The Program needs
* One-pagers showcasing the project
e Statistics on grad. students
e Publications
e Media
* Project info for the Mapper

Meghavi is the POC for all the info
(cc Chris, Krishna and me)



THE NASA LCLUC I5R0GRAM

An Interdisciplinary Approach to Studying Land-Cover and Land-Use Change

Land Cover Land Use Change

2006

’-Eh% of them are on exhibit (not for distribution) — : ‘ 2012
for younger researchers to look into LCLUC history Design: Catherine Nakalembe

BRGA
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APPLICATIONS:
SOCIETY AND ENVIRONMENT

Special Issue "Forest Land Use Cover Changes (LUCC)
and Impacts on Environment in South!Southeast Asian
Countries"

International Journal of

Digital Earth

>200 articles in these special issues involving more than 100-institutions from the
US, South/Southeast Asia and worldwide
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OUR CHANGING PLANET: HALF-A-CENTURY
LANDSCAPE DYNAMICS OBSERVED FROM SPACE

Last 12 months

3 eIl total views
downloads
toplc Vi

ﬂ |

India
107
J Germany
81
United Kingdom of Great Britain and Northern Ireland
73

Russian Federation

34

EDITORS: G. GUTMAN, C. JUSTICE, E VERMOTE

The Shrinking of the Aral Sea

2612
2018

Deforestation in the
state of Rondonia in
western Brazil

7 Articles
The 2 most viewed articles:

Global Trends of Forest Loss Due to Fire From
2001 to 2019. Tyukavina et al. (31,795)

The Global 2000-2020 Land Cover and Land Use
Change Dataset Derived From the Landsat
Archive: First Results. Potapov et al. (21,279)


https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Flinks.email.frontiersin.org%2Fls%2Fclick%3Fupn%3DAAaFa03elZRFPXQ6ShiKwAPsR8oZaO3IEOnZve2aIAX3qZIVWJeLTPPql-2B22dh20-2BDgtRxGi5A1endIPsvLfhbftC8ACCNxWPAxkK8acFN7tY7wKuBbdLjW3-2FcvAG8QdT2Ba6NPoVaBO-2FC3W9BG1-2B2kzMrZH3rhvr2Qwx5YPi0LcOZzgvL5DJCEwMPzlFYaiw1XbVbQd-2BWahav59Rcp6PbyiKWixSIrEj9cWWTD8nFBBc2p-2FrlVjGQsnPfwmU9CT6FbQwAaFtXaky7TFu3TJjA-3D-3D5Awq_BILLgNiV6SMYfgdhiMYIe3K28RAkvTAilmVZwyy-2Frj9pfmWZIfj3sI9h63vf2-2BNGz5xCzx-2BDF4GDQRz-2FA5VjshOND-2BlXFC-2BUqezMKsTMx5RYD0j8BPvvt8MAnqfwnio9-2BK4pinoc6WZHzqzB8W4cA8Rs41-2B-2FH6Uo-2FDIDP7ghbx8KNB-2FUFI9jQvY4ktll8PgsxI3LQeOeXShMwgDD-2BYoIr38fpEhE7FDQje8GWp3kIxdfSszQ89Jt2rB6kkAzYF-2Fqq1QmZSTWGGLkITFn3jOCNBDIE-2B9b5v9RYDFdly0jeyw-3D&data=05%7C01%7Cgarik.gutman%40nasa.gov%7Cb93656a2c9d84c94734808db2139782c%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638140303099367702%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000%7C%7C%7C&sdata=VRywHb9v5V9ptrPtzbcvVSQtYzYK7PktdmYOKS48ngE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Flinks.email.frontiersin.org%2Fls%2Fclick%3Fupn%3DAAaFa03elZRFPXQ6ShiKwAPsR8oZaO3IEOnZve2aIAX3qZIVWJeLTPPql-2B22dh20-2BDgtRxGi5A1endIPsvLfhbftC8ACCNxWPAxkK8acFN7tY7wKuBbdLjW3-2FcvAG8QdT2Ba6NPoVaBO-2FC3W9BG1-2B2kzMrZH3rhvr2Qwx5YPi0LcOZzgvL5DJCEwMPzlFYaiw1XbVbQd-2BWahav59Rcp6PbyiKWixSIrEj9cWWTD8nFBBc2p-2FrlVjGQsnPfwmU9CT6FbQwAaFtXaky7TFu3TJjA-3D-3D2hYs_BILLgNiV6SMYfgdhiMYIe3K28RAkvTAilmVZwyy-2Frj9pfmWZIfj3sI9h63vf2-2BNGz5xCzx-2BDF4GDQRz-2FA5VjshOND-2BlXFC-2BUqezMKsTMx5RvNklMwkSdUhnZUUt8g9L-2Fnd8mw14EB8GVqrQ9osdGsIWgxNLebIXLcK6Bdhz63ew2-2BNDJS2PopELoaP8lS5pfCNgk8jlY66G1mjWHP-2BE0BfoLrqyfAqUYcKNQGLqgMvB2SO3q8ZzgYNw8vW1vveWE5gQR-2FjvP-2FW4TrWJV1wcH2tdrzO7TzpWCqlyWF4iVBUo-3D&data=05%7C01%7Cgarik.gutman%40nasa.gov%7Cb93656a2c9d84c94734808db2139782c%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638140303099367702%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000%7C%7C%7C&sdata=bHhRY7zOfh6Y0xAAoGQwUoE8YQy%2B1jxjGxptAzJr5po%3D&reserved=0
https://doi.org/10.3389/frsen.2022.998387

n
b
~ BBC\ interviewed Or. Inbal
' eck S hef on how satélll
. .mformatlon can be used to improve al

- food secprlty and agrlculturaLdeusmns
Feb 2022

NASA Earth Observer
referred to Sergii
Skakun’s work on crop
monitoring in Ukraine
under war situation.
Dec 2022

CAIN 06

st Chris Iu‘stice, interviewed by Eleanor Styokes, contributed to the
e e Cerl e ina AGU Third pod from the Sun — story on the recent earthquake in
story on US irrigated lawns.  AGU’s podcast. Turkey and Syria (tracking electrical

T AUg RO ~ Jan 2023

The New York Times referred to Jeff Fox’

work in a story on how Nepal grew back
its forests. Nov 2022

Radio Free Asia referred to Jeff Fox’s
work on crops with a story that
Southeast Asia remains world rice bowl
as pockets of region suffer crop
disasters. Nov 2022

infrastructure damage) highlighted
in the Washington Post, 2023

Much of the tree growth in the tropics in the first
decade of the century consists of plantations — not
natural forest- LCLUC project’s findings by Pl Nick
Magliocca, Co-I Mathew Fagan and team were
featured in Nature's Research Highlights. Oct 2022


https://lcluc.umd.edu/people/inbal-becker-reshef?page=
https://lcluc.umd.edu/people/inbal-becker-reshef?page=
https://lcluc.umd.edu/projects/making-hidden-visible-accelerated-land-use-change-and-degradation-caused-narco-trafficking

(- | i

THANKS GO TO

* Organizers: C. J. and Co.

\
A

* Mary, Meghavi, Jack, Melanie, Rohan

* Our major, loyal sponsor
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