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Course Structure

* Three sessions: Tuesday, June 20; Wednesday, June 21; Thursday, June 22
— Each session will be given twice:
« Session A: 1:00 — 2:00 p.m. EDT (UTC-4)
« Session B: 10:00 — 11:00 p.m. EDT (UTC-4)
— Please only sign up for and attend the same session each week
» Webinar recordings, PowerPoint presentations, and the homework assignment can
be found after each session at:
— http://arset.gsfc.nasa.gov/land/webinars/sdg15
— Q&A: Following each lecture and/or by email
e cynthia.l.schmidt@nasa.gov, or
« amberjean.mccullum@nasa.gov

National Aeronautics and Space Administration Applied Remote Sensing Training Program



Homework and Certificates

« Homework
— Answers must be submitted via Google
Form
* Certificate of Completion:
— Attend all 3 webinars

— Complete the homework assignment by
the deadline (access from ARSET
website)

— You will receive certificates approx. two
months after the completion of the
course from:
marines.martins@ssaihg.com

National Aeronautics and Space Administration

Carbon Monitoring Homework 1

lease complete all of thes: e form to recesive credit. Momework must be
suberitted by June 236, 2016

Name *

1. Which of these data portals do NOT provide Landsat data? *

@) Earth Explorer

O c. MRTWeb

2. What is the formula for NDVI? *

O A (Red ~ Near Infrared)/(Blue ~ Near Infrared)

. Land Management
O 8. (Near Infrared - Red)/ (Near Infrared + Red) resents
entificate of Completior
O c. (Green ~Blue)/(Green +Blue) to
Amber McCullum

O D. (Red - Green)/ (Near Infrared — Green) for completing the advanced training.

June 9 - July 7, 2016
3. Chlorophyll in plants absorbs green wavele

mmmmmmm
Space Admirsiration

“Remote sensing of forest cover and change assessment for carbon monitoris
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Prerequisite

 Fundamentals of Remote Sensing
— Sessions 1 and 2A (Land)
— On demand webinar, available
anytime
— http://arset.gsfc.nasa.gov/webinars/
fundamentals-remote-sensing

Interaction with Earth Surface: @
Vegetation

Example: Healthy, green
vegetation absorbs Blue
and Red wavelengths and
reflects Green and
Infrared

Since we cannot see infrared
radiation, we see healthy
vegetation as green

National Aeronautics and Space Administration

Earth Sclences Division

NSk ARSET

Applied Remote Se

EDT (UT(

Register Now

The ARSET program offers sateliite remote sensing training that bulids the skills to Integrate NASA Earth

Sclence data Into an agency's decision-making activities. Trainings are offered In air quality, climate, disaster,

health, land, water resources, and wildfire management. Through online and In person training, ARSET has

reached over 8,000 participants from more than 160 countries and 2,600 organizations worldwide. Read
ARSET's 2016 Annual Report to see what the program has been up to.

Through ARSET trainings, you can learn how to:

sffuncamentais-romete-sonsing I management
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Applied Sciences ASP Water R

ARSET

Webinars
Workshops
Suggest a Training
Personnel

Resources

Upcoming Training
Airquality
Satellite Remote Sensing of
Alr Quality: Data, Tools and

Applications
05/23/2017 to 05/26/2017

Airquality

Advanced Weblinar:
Methods In Using NASA
Remote Sensing for Health
Applications

06/01/2017 10 06/15/2017

Land

Remote Sensina of Land



Accessing Course Materials
e http://arset.gsfc.nasa.gov/land/webinars/sdg15/

Nasa ARSET

J Applied Remote Sensing Training

Trainings*>

Remote Sensing of Land Indicators for Sustainable
Development Goal 15

Dates: Tuesday, June 20, 2017 to Thursday, June 22, 2017
Times: 1:00-2:00 p.m. and 10:00-11:00 p.m. EDT (UTC-4)

The United Nations Sustainable Development Goals (SDGs) are a series of 17 goals set to end global
poverty and protect the planet, with the aim of achieving successes by 2030. The SDGs cover topics

from global health, climate change, economic inequality, sustainability, poverty, and more. This training

will focus on addressing SDG 15, whose focus is to “protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse land
degradation and halt biodiversity loss."

In this webinar, participants will learn how to access and apply satellite data relevant to land indicators,
such as estimating total forest area and forest change. The webinar will include an overview of the SDGs,

as well as an introduction to image classification, change ion, and accuracy

Learning Objectives:
By the end of this training, attendees will:

 Describe the UN Sustainable Development Goals, particularly Goal 15

 Acquire satellite observations of land cover used to assess SDG indicators 15.1.1 and 15.3.1

 Develop a basic unc ing of image ion, change detection, and technigues for
ping accuracy ts

Course Format:

Land Management

Online Trainings ~

In-Person Trainings ~

Upcoming Training
Airquality

Satellite Remote Sensing of
Air Quality: Data, Tools and
Applications

05/23/2017 to 05/26/2017

Airquality

Advanced Webinar:
Methods in Using NASA
Remote Sensing for Health
Applications

06/01/2017 to 06/15/2017

Land

Remote Sensing of Land
Indicators for Sustainable
Development Goal 15
06/20/2017 to 06/22/2017

Audience:

Regional, state, federal, and international organizations interested in addressing monitoring requirements
for the SDGs through the use of remote sensing. Professional organizations in the public and private
sectors engaged in environmental management and monitoring will be given preference over
organizations focused primarily on research.

Registration Information:

There is no cost for the webinar, but you must register. Space is limited, and preference will be given to
organizations listed above over organizations focused primarily on research. You will be notified by email
if your registration has been approved on or before June 16, 2017. Please register for only one session.

« Register for Session A, 1:00 - 2:00 p.m. EDT (UTC-4) »
« Register for Session B, 10:00 - 11:00 p.m. EDT (UTC-4) »

Course Agenda:

Agenda.pdf

Session One: Overview of SDG 15

Presentation Slides (English) »
Presentation Slides (Spanish) » [l

Course
materials
are
provided

View the recording »

National Aeronautics and Space Administration

« Introduction to the Sustainable Goals Framework
« Overview of SDG 15
« International Institute for Sustainable Development’s (IISD’s) SDG Knowledge Hub
« Group on Earth Observations (GEO) and the SDGs
« State of the World's Forests
« Introduction to the role of land-based remote sensing for targets and indicators
« Remote sensing data sources for assessment of land cover
« Landsat
« MODIS
« VIIRS
« Sentinel

| here and
will be
active after
each week

Applied Remote Sensing Training Program



‘ Course Outline

Session 3:
K e SDG Target 15.3

Session 2:
SDG Target 15.1

Session 1: Overview s N~
of SDG Goal 15

National Aeronautics and Space Administration Applied Remote Sensing Training Program 6



Session 3 Agenda

. Overvieyv of Target 15.3 ey
and Indicator 15.3.1 AR, «3
Vegetation definitions e \e

relevant to land
productivity and health

» Global satellite-derived
vegetation products

Net Primary
 Land cover change Productivity (NPP)
. . from MODIS in
detec;_tlor_1 methods with 2009 (Earth
satellite imagery Observatory) (Top);

Global land cover
map, 2008 via ESA

(rlght) == GlobCover \I"erslioy 2‘- 300m

llllllllllll /Jvae2006 [ENVISAT MERIS)

National Aeronautics and Space Administration Applied Remote Sensing Training Program 7
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SDG: Target 15.3

» Target 15.3: By 2030, combat desertification, restore degraded land and soill,
including land affected by desertification, drought and floods, and strive to
achieve a land degradation-neutral world

— Indicator 15.3.1: Proportion of land that is degraded over total land area

“Land degradation is the reduction or loss of the biological or
economic productivity and complexity of rainfed cropland,
irrigated cropland, or range, pasture, forest and woodlands

resulting from land uses or from a process or combination of

processes arising from human activities.”

Elaboration of an international convention to combat desertification in countries experiencing serious drought and/or desertification, particularly in Africa (1994, September 12).
http://www.unccd.int/Lists/SiteDocumentLibrary/conventionText/conv-eng.pdf

National Aeronautics and Space Administration Applied Remote Sensing Training Program



Indicator 15.3.1
Sub-indicators

» Land cover and land cover change

* Land productivity

» Carbon stocks above and below ground

A combination of satellite Earth observations and
site-based data will be needed to

— set baselines to determine the initial status of

the sub-indicators

— detect change in each of the sub-indicators

— derive the indicator by determining what areas
of change are considered land degradation

Framework and Guiding Principles for a Land Degradation Indicator, United Nations Convention to Combat Desertification

National Aeronautics and Space Administration

Framework for Monitoring and Reporting on SDG Target 15.3

Indicator 15.3.1
Proportion of land
that is degraded over
total land area

Productivity ’
v
Sub -Indicators . .
UNCCD (CBD, UNFCCC
Reporting Mechanistrs Qnd Cover and Land Cover Change

&

0& .

Official Statistics Land Use and Surveys, Sampling and
and Earth Observation Management Practices Citizen Sourcing
Data from
multiple sources P
FAO, GEF and other = A . » 7 fose
Reporting Mechanisms - & £ l;“\/ > R |
- &
Applied Remote Sensing Training Program 10



United Nations Convention to Combat Desertification
http://www?2.unccd.int/

Convention to Combat
Desertification

» Focus on Target 15.3 in effort for land degradation (} United Nations

neutrality
— http://www2.unccd.int/land-degradation-neutrality

 Links environment and development to sustainable
land management

« Specifically addresses arid, semi-arid, and dryland
ecosystems

* Works to:
— Improve living conditions in drylands
— maintain and restore land & soil productivity A, et
— mitigate drought AND-DEGRADATION NEUTRALITY

p—

—

— combat desertification and land degradation

Image Credit: (Top) BBC (Bottom) UN Convention to Combat Desertification

National Aeronautics and Space Administration Applied Remote Sensing Training Program 11
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Land Productivity

 For plants, productivity, or primary production
is the production of chemical energy in
organic compounds by living organisms,
usually through photosynthesis

» Reflects the net effects of changes in
ecosystem functioning on plant and biomass
growth

« Can be monitored by Earth Observation

proxies of above-ground net primary MODIS NDVI
productivity (NPP) such as:

— Spectral Indices (e.g. NDVI)

— Biophysical retrievals (e.g. fraction of

absorbed photosynthetically active
radiation, fAPAR)

National Aeronautics and Space Administration Applied Remote Sensing Training Program 13



Vegetation Definitions: Carbon Pools and Fluxes

» Gross Primary Productivity (GPP): total of all carbon GPP Ra
fixed through photosynthesis j

« Autotrophic Respiration (Ra): the carbon that a plant
uses and loses in the process of constructing and
maintaining its biomass (above & below ground)

« Heterotrophic Respiration (Rh): carbon that is released
to the atmosphere by consumers or decomposers that
are breaking down organic matter (OM)

* Net Primary Productivity (NPP): the amount of carbon
uptake after subtracting plant respiration from GPP

Image Credit: Silviculture and Applied Forest Ecology at Stephen F. Austin State University

National Aeronautics and Space Administration Applied Remote Sensing Training Program 14



More Definitions

* Photosynthetically active radiation (PAR): the
spectral range from 400-700 nm that is used by
plants in photosynthesis

* Fraction of Absorbed Photosynthetically
Active Radiation (fPAR or fAPAR): the portion
of PAR used by plants
— Precipitation and temperature are two of the

major determining factors

— Important parameter in measuring biomass
production

— fPAR can be measured on the ground or
inferred from satellite imagery

<~ &
£
)
/MT/‘; I i 20/ 00
9° Essthon: 72.35° Northlst: 59.07°

P
700
Viest lon: -23.55° South lst: 29.4:

30-00 ~20700 3
= T 1
00 02 04 06 08 10

fAPAR in Europe, August 2011 from
European Space Agency (ESA)

National Aeronautics and Space Administration Applied Remote Sensing Training Program 15



Vegetation Indices

* Normalized Difference Vegetation Index (NDVI)
and Enhanced Vegetation Index (EVI): relationship
between visible and near-infrared radiation to

compare the photosynthetic capacity of vegetation
per pixel
— These are not quantifiable measurements

* Leaf Area Index (LAI): the leaf area per unit ground
area

— The one-sided green leaf area per unit ground area
in broadleaf canopies and %2 the total needle
surface area per unit ground area in coniferous

canopies
* LAl is related to, but not directly proportional to, NDVI

National Aeronautics and Space Administration

50% 8% 40% 30%
NIR Red NIR Red
0/
NDVI equation Q\ / ’
and schematic <= - <
(right); Leaf = * Moo .
Area Index
Depiction NIR - Red
(bottom) NDVI = NIR + Red
Ground area covered by plant —
......... : ._l( Ny et e
. 'Pl.a;t./;: Plant B:

Leaf area = 80% of
ground area (LAF = 0.8)

Leaf area = 40% of
ground area (LAF = 0.4)

Applied Remote Sensing Training Program 16
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Global Land Cover Maps (from session 2)

« FAO Global Land Cover SHARE (GLC- = .+ .
SHARE) i -

— http://www.fao.org/geonetwork/srv/en/
main.home
« European Space Agency Climate Change
Initiative Land Cover
— http://maps.elie.ucl.ac.be/CCl/viewer/

° G I b L d 3 O C h A ] 0 Water [ 6 Closed Shrublands [E] 12 Croplands
O e a n I n a I | Evergreen Needleleaf Forest [I] 7 Open Shrublands [ 13 Urban and Built-Up

2 Evergreen Broadleaf Forest 8 Woody Savannas 14 Cropland/Natural Veg. Mosaic
8 ) P 2
J— h tt p " //WWW q I O b a I I a n d Cove r CO m/ B 3 Deciduous Needleleaf Forest 9 Savannas []15 Snow and Ice
= — - 4 Deciduous Broadleaf Forest 2] 10 Grasslands [[]16 Barren or Sparsely Vegetated

G LCSO Down Ioad/i n d eX . aS pX [ 5 Mixed Forests I 11 Permanent Wetlands [ 17 Tundra

« MODIS Land Cover
— https://search.earthdata.nasa.qov

National Aeronautics and Space Administration Applied Remote Sensing Training Program 18



Global Productivity Data

» Copernicus Global Land Service vegetation products
« MODIS vegetation products

« European Space Agency Vegetation Product (SPOT — Vito viewing portal)
www.vito-eodata.be

ESA 10-dat vegetation
product via SPOT

&

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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Copernicus Global Land Service

http://land.copernicus.eu/global/themes/Vegetation

 LAI: Leaf Area Index

 FAPAR: Fraction of Absorbed
Photosynthetic Active Radiation

« FCOVER: Fraction of green
vegetation cover

« NDVI: Normalized Difference
Vegetation Index

* VPI: Vegetation Productivity Index
» VCI: Vegetation Condition Index
« DMP: Dry Matter Productivity

National Aeronautics and Space Administration

About | Contact us

Copernicus Global Land Service CODEGmICl[@

Home Products News Product Access Viewing

» Spatial Resolution: 300 m/ 1 km

« Temporal Coverage: ranges
depending on the product

 Avalilable through product portal

Applied Remote Sensing Training Program
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Copernicus Global Land Service

Providing bio-geophysical products of global land surface

Yool m Fle-e- e

I 2000 km I
1000 mi

Varcinn 2 1 15.9N141NNAa

ARartF e

Tarme nf 1ica

Eaadharlk

( opernicus

110.10€28, 25.21277

Login = Register
Help FAQ
Contact

w
A =N

Watch our video tutonals n

Catalogue search J Subscription

Vegetation Properties - FCOVER 1km V2

pet0 ]
LAI 300m V1 (118 products) & <&
LAI 1km V2 (659 products) & <&
LAI 1km V1 (4617 products) & <&
FCOVER 300m V1 (118 products) & <&
FCOVER 1km V2 (659 products) € <&
FCOVER 1km V1 (4619 products) i £OZ
FAPAR 300m V1 (118 products) & &
FAPAR 1km V2 (659 products) & <&>
FAPAR 1km V1 (4618 products) € <&

¥ Basic

Start date [01/01/1999 ]
End date 02/05/2017 |

L ]
L 1 o[ ]
[ ]

Search | Reset |
w =

Number of results per page (100

Hosted by VITO g~




‘ MODIS Vegetation Products

Product

Spatial

Temporal

FPAR*/ LAI** 500 m 8-day composite
NDVI/EV] 250, 500, 1000, 5600 m monthly,. 16-day
composites
GPP 500 m 8-day composite
NPP 500 m 8-day composite

*FPAR (Fraction of Photosynthetically Active Radiation): The fraction of incident
photosynthetically active radiation (400-700 nm) absorbed by the green elements of a

vegetation canopy

**LAl (Leaf Area Index): The one-sided green leaf area per unit ground area in broadleaf
canopies and half the total needle surface area per unit ground area in coniferous canopies

National Aeronautics and Space Administration

Applied Remote Sensing Training Program
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MODIS Vegetation Products

https://earthdata.nasa.gov

== EARTHDATA
EARTHDATA

Search

Browse Collections

Features

Map Imagery
Near Real Time

Subsetting Services
Keywords
Biosphere

Platforms
Instruments
Organizations

Processing levels

DAACs ~ Community = Science Disciplines ~

MOD13Q1 V006 ® Temporal - it Spatial ~ & Clear Filters

1 Matching Collections

Add collections to your project to compare and download their

data © Learn More

© Report a metadata problem

MODIS/Terra Vegetation Indices 16-Day L3 Global 250m SIN
Grid V006
MOD13Q1 w006 - LP DAAC

1999-12-18 ongoing | 114934 Granules

Rep. Congo

National Aeronautics and Space Administration

& Earthdata Login

Applied Remote Sensing Training Program
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European Space Agency Vegetation Product
SPOT Vegetation Programme (1998-2014)

» Consists of two instruments:
— VEG 1: aboard the SPOT 4 satellite, launched 1998
— VEG 2: aboard the SPOT 5 satellite, launched in 2002
» Overall objective: To provide accurate measurements of the basic
characteristics of vegetation canopies on an operational basis
 Two types of products:

— VGT-DS: a daily synthesis product (between the two instruments) with ground
reflectance and NDVI computed from those reflectance values

— VGT-PS: a 10-day period synthesis of NDVI maximum values
— Spatial resolution of 1.15 km

« Mission ended in 2013 but has been replaced by the PROBA-V mission

National Aeronautics and Space Administration Applied Remote Sensing Training Program 24



European Space Agency Vegetation Product
PROBA-V

» Preparation for the ESA
Sentinel-3 satellite

mission Top of Atmosphere/ Top 100 meter Daily, 5-.day
of Canopy composite
» Spectral channels are Dailv. 5.
similar to SPOT-VGT NDVI 100 meter ally, o-aay
composite
) Platfo_rm s smaller than Top of Atmosphere/Top 300 met Daily, 10-day
a cubic meter of Canopy meter composite
NDVI 300 meter 10-day composite
Top of Atmosphere/Top 1 kilometer Daily, 1Q-day
of Canopy composite

NDVI 1 kilometer 10-day composite

National Aeronautics and Space Administration Applied Remote Sensing Training Program 25



ESA Product Distribution Portal
http://www.vito-eodata.be/

Login = Register
Help FAQ

M @esa
belspo £ ﬂ Q

Fast HTTP Access

PRODUCT DISTRIBUTION P@RTAL ©

PROBA-V User Product
. / E Tool
Free Satellite |magery @ Manual Customization Tool
PROBAV 1 KM #4  PROBAVSEGMENTS #  PROBAV30OM #  PROBAV1OM #4  SPOT-VEGETATION @ View:the PDF:instruction movie
SYNTHESES NEAR SYNTHESES (OLDER SYNTHESES (OLDER
REAL-TIME THAN 1 MONTH) THAN 1 MONTH)

1 May 2017
PROBA-V mission extended to 2019! (Il

1 May 2017
New PROBA-V website launched!

e R - 14 February 2017

T a ' ¥ ~ Y
@ proba-v T @ proba-v S veceTARoR M ~ New collections for PROBA-V and
SPOT VEGETATION
Collections Collections Collections Collections
PROBA-V’s image of the Week
WSTh=crbe
METOP-AVHRR S10 - ENVISAT-MERIS S10 6
SYNTHESES SYNTHESES
View previous images of the week
Me i i
o VIErS
Collections Collections
Version 2.1.15-20161004 Aboutus Temsofuse Feedback

National Aeronautics and Space Administration Applied Remote Sensing Training Program



ESA Product Distribution Portal

http://www.vito-eodata.be/

vision on technology

. p=Vvito =

belspo

e eoshm B BT -

2000 km
1000 mi

f-esa
[l caaowe soarcn [ sucscrion |

Login Register
Help FAQ

Contact
NMAEO

e

SPOT-VEGETATION - 510 NDVI - coniinental exiracts

FreeP (level2) (177287 products) & &

S1 products (5925 products) € <&

510 NDVI - continental extracts (5860 products) o®
510 Radiometric- conti extracts (5860 (i LOZ
Global 510 (586 products) & &

Date [f'Sioft

Startdate  Dekad 1 v January v 2013 ~

End date Dekad 3 v May v 2014~

Search | Reset
w &

Number of results per page

National Aeronautics and Space Administration
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Land Cover Change: What is it?

* The conversion of the landscape from one dominant
feature type to another

« Examples:
— Changes in tree cover due to wildfire or land clearing
— Urbanization

 Information that can be derived from satellites:
— Where and when has change taken place?
— How much and what type of change has occurred?
— What are the cycles and trends in the change?

Santiago, Chile urban growth from 1975 (top) to 2013 (bottom) from Landsat
Source: USGS

National Aeronautics and Space Administration Applied Remote Sensing Training Program 29



Broad Categories of Change

« Change in shape or size of patches of land
cover types (urbanization)

« Slow changes in cover type or species
composition (succession) vs. abrupt land cover
transitions (wildfire, deforestation)

« Slow changes in condition of a single cover type
(forest degradation due to insect or disease)

» Changes in timing of extent of seasonal
processes (drought monitoring)

(Top) Urbanization in Burkina Faso, 2006
(Bottom) Bark Beetle Infestation: Colorado, 2011 |

Peah i -

National Aeronautics and Space Administration Applied Remote Sensing Training Program 30



Land Cover Change Detection

B/ ol (o= 1 BT o Tl =L NI oIl s SIS Sectral response curve of typical vegetation from 0.4 to 2.6 pm
of healthy, green

I igh near infrared response due to
Vegetatlon e healthy plant cell sr:)tructure t
> SEIMS EIECENES [ in T e
green Wavelengths’ Very Relatively high green
high reflectance in the response dueto ciorophy

Near-Infrared
wavelengths

« Absorption in the
Shortwave-infrared
wavelengths

Q
)
c
©
L
Q
V)
=
)
("4

Wavelength (um)
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Land Cover Change Detection

» Changes on the Exploiting Spectral Response Curves
landscape can be

detected as changes in
the spectral value of

pixels

 Burned areas have low
reflectance in the G and
NIR but high in the
SWIR

Healthy Vegetation

Landsat Landsat
Near infrared Shortwave infrared

]
O
c
8
O
2
Ko
o

Wavelength (um)

National Aeronautics and Space Administration Applied Remote Sensing Training Program 32



Change Detection Methods

Visual Analysis

Classification Approaches

Image Differencing

Temporal Trajectories

e

e
J”S.i‘_"#

2 2 ~Porl|and.08 _

Land Cover Classes

= “ER =& BE o ]

water ice urban bare forest scrub grass crops wetlands

National Aeronautics and Space Administration Applied Remote Sensing Training Program 33



Change Detection: Visual Analysis

e Heads-up
digitizing

« Good for large
changes like

shape or size of
patches

* Not as good for

subtle changes G Wi ettt CoRSE 7 WS st il g
1 o e Nt - S > 2 = N 2 . L - G~

e urban growth from 1975 to 2013 from Landsat
Source: earthshots.usgs.gov

(land degradation)  Santiago, Chil

National Aeronautics and Space Administration Applied Remote Sensing Training Program 34



Change Detection: Classification Approaches

* Need two dates of imagery
 Image classification

* Quantify land cover types in each
Image and compare (tabular), or

« Subtract one image from another to
identify change

1999 —%

2006

National Aeronautics and Space Administration

» Advantage: Easy to compute

» Disadvantage: Errors in classification
will result in errors in detecting change

(a) 2003 LULC map (b) 2007 LULC map

2003 and 2007 Land cover classifications of Dalian, China
Credit: Dr. Ni-Bin Chang, University of Central Florida

Applied Remote Sensing Training Program 35



Change Detection: Image Differencing

« Subtract image date 1 from image
date 2

* 0 means no change; positive or

negative values indicate change NN

 Advantage: Can be used to detect mage Date |

subtle changes 0[5 [ % | % |
* Disadvantage: Can be difficult to I

interpret NS

100 ] 205 222 LERIED S Difference Image =

Rl i e

Image Differencing

National Aeronautics and Space Administration Applied Remote Sensing Training Program 36



Change Detection: Temporal Trajectories

« Takes advantage of the entire satellite image
archive (i.e. Landsat: 1985-current) by using
an annual time series to examine changes/
trends

= Landsat Image Stack

o

(=}

(=}
T

800

« Example: Landtrendr (Kennedy et al., 2010)
products include: ool

— Magnitude of change: 1-100% tree cover

— Duration: 1-25 years 1985 1990 1995 2000 2005
. ear
Figure 1. Temporal segmentation in the LandTrendr algo-
Y f t f d 2 t b rithm. a) A stack of yearly Landsat Thematic Mapper (TM)
- e a r O O n S e O I S u r a n Ce images is aligned, cleaned, and normalized. b) Statistical
algorithms fit straightline representations (black lines) of
cleaned pixel values (colored traces).

200 f

NBR * 1000

National Aeronautics and Space Administration Applied Remote Sensing Training Program



Change Detection: Important Considerations

* Need to minimize the amount of spectral change caused by:
— Seasonal variation and phenology
— Image mis-registration
— Clouds and shadows
— Radiometric inconsistences (atmospheric effects, etc.)
* Images must have atmospheric/radiometric correction.
* Images must be precisely registered to each other

« Choose images from approximately the same time of year

National Aeronautics and Space Administration Applied Remote Sensing Training Program 38



Summary

* Indicator 15.3.1: Proportion of land that is degraded over total land area
— Land productivity and health can be measured using multiple parameters
* For example: NPP, NDVI, fAPAR

— There are various global products available for land productivity and health
parameters

* For Example: MODIS Vegetation Products, ESA Vegetation Products
— Change detection can be assessed via remotely-sensed imagery
— There are a variety of change detection methods

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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Contacts

« ARSET Land Management & Wildfire Contacts
— Cynthia Schmidt: Cynthia.L.Schmidt@nasa.gov
— Amber McCullum: Amberdean.Mccullum@nasa.gov

* General ARSET Inquiries
— Ana Prados: aprados@umbc.edu

« ARSET Website:
— http://arset.gsfc.nasa.gov

National Aeronautics and Space Administration

Applied Remote Sensing Training Program
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