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WELCOME TO
NASA APPLIED REMOTE SENSING TRAINING
(ARSET)
WEBINAR SERIES

INTRODUCTION TO REMOTE SENSING DATA FOR
LAND MANAGEMENT

COURSE DATES: EVERY MONDAY, NOVEMBER 3- DECEMBER 1
TIME: 12PM-1PM EDT

- pplied emote nsing raining



Course Instructors for Today @
o

2 Cindy Schmidt (ARSET) —
Cynthia.L.Schmidt@nasa.qgov

- For more information about the ARSET
program contact: Ana Prados
aprados@umbc.edu




Important Information @

2 Presentations (including recordings) URL.:
Q Http://arset.gsfc.nasa.gov/webinars

0 Certificate of Completion

0 Attend all 5 webinars

0 Assignment 2 — access from the ARSET land
webinar website




ARSET Land Resource Management @

http://arset.gsfc.nasa.qgov/eco/webinars/

Earth Science Division Applied Sciences ASP Water Resources

\SA ARSET

Applied Remote Sensing Training _ | Search |

DISASTERS ECO FORECASTING HEALTH & AIR QUALITY WATER RESOURCES

Eco Forecasting NASA Remote Sensing for Land Management

¥ Eco Webinars 11/03/2014 to 12/01/2014
Eaaneianagement i 14 Times: 12 PM - 1 PM Eastern US Time

- Intro to Data Products,

Portals, and Tools This webinar course has five one-hour sessions on 3, 10, 17, 24, November and 1 December.

-Land Management, 05-14 « 3 November: Overview of NASA Remote Sensing and Earth systems modeling data

e 10 November: Land Cover Mapping

* 17 November: Terrain Data

Upcoming Courses e 24 November: Change Detection

* 1 December: Web-tools for Data Access and Integration into GIS

Eco Personnel

Ecoforecasting
NASA Remote Sensing for Registration: Webinar Registration
Land Management GIS: True
11/03/2014 to 12/01/2014 Keywords: Satellite Imagery, Tools
Instruments: Aqua, Landsat, Terra
Water Resources Presentations and Recordings
Water Quality Monitoring
Using Remote Sensing Week Date Title Presentation Recording
Measurements

W Week 1

11/18/2014 to 12/02/2014 Presentation.

Overview of NASA Remote

_ View Wee Assignment
1 Nov. 3, 2014 Sensing and Earth systems > Week 1 .
) . Recordind, 1
modeling data Presentation
(Spanish)

Nov. 10
2 ’ Land Cover Mapping. N/A N/A N/A

2014
3 NOV- 7. ferrain Data. N/A WA N/A

2014

Nov. 24
4 ov. 24, Change Detection. NIA NA NIA

2014




Course Outline

Land Cover Mapping/
Intro. & Background: Web tools for data

Satellite Remote Sensing access

Week 4

Al ]

Jokm

Change Detection Web tools for data access




Outline for Today

Definition and applications of change
detection

Methods

Where to obtain and visualize change
detection datasets

Live demos
Global Forest Watch

Worldview



Change Detection:

Definitions and Applications



1 The comparison of
information about an area
on the earth over two or
more points in time. Do o
2 Where and when has change &7 &

taken place? ok T
2 How much change, and what
type of change has occurred? &

2 What are the cycles and
trends in the change?

Santiago, Chile urban growth from 1975 to 2013 from Landsat & :
Source: earthshots.usgs.gov § 7



Change Detection Applications @

2 Deforestation
assessment

- Vegetation phenology
2 Urban growth

2 Forest disturbance
assessment

- Crop stress detection
2 Ete.....

Bark beetle infestation in Colorado between 2005
and 2011

Source: earthobservatory.nasa.go




- Change Detection Methods



Change Detection Methods

Visual analysis
Classification approaches
Image Differencing

New developments: Temporal trajectories
NDVI time series



Change Detection: Visual Analysis
e

~ Heads-up digitizing
- Need GIS or Image Processing software

L why

- A

Santiago, Chile urban growth from 1975 to 2013 from Landsat
Source: earthshots.usgs.gov




Change Detection: Visual Analysis

Change Image

Landsat images of vegetation regrowth after the Oakland fire



Change Detection: Visual Analysis @

Using a GIS or image processing software

1991 Red Channel
(NIR)

1999 band 4 Green Channel

(NIR)

1991 band 4
(NIR)

Blue Channel

|General | Source | Exent | Display] Symbology
Show: ~ |Drawrasterasan RGB composite
Stetdhed |
»~
Channel Band o
Red Layer_1 [+
Green Layer_2 [+]
Blue Layer_3 [~ 3
[C] Alpha = 1
Display Background Value:(R, | = 1 =
e, g L oj[ o) o] as(il
Display NoData as T
Stretch
Type:  [Standard Deviations ] [ Histograms... |
2 [M1nvert
[] Apply Gamma Stretch: | 1] [ 1| 1]
Statistics [From Each Raster Dataset -]
Uses the statistics from the entire raster dataset. a
[Look ][ Cancel || Aoty |




Change Detection: ArcGIS Change Matter

(www.esri.com/software/landsat-imagery/viewer)

=== 3

ChangeMatters - Infrared

Infrared

; ( ) - Ay 2 0"
‘ Urban - Water ;‘l Clouds - Wetlands .Veg Increase ’Veg Decrease
B Agriculture [l Conifer Forest [ Desert [ Broadleaf How to interpret a change image

P

' |Snow/Ice




Change Detection: Traditional Method

Two dates of imagery
(i.,e. 5 to 10 years apart)

2 Image subtraction

1999 —% =
2 Image classification NDVI \
Need:
0 GIS or image processing
software /
o Ability to interpret change = Y

0 Precise registration of
Images



Change Detection Methods:
Recent Developments

New methods (such as
Landtrendr and Vegetation
Change Tracker) take ddii |
advantage of the entire Landsat g .
archive (1985-current) by using 800[
an annual time series to look at |
changes/trends

What comes from Landtrendr:

o Magnitude of change: 1-100% tree
cover loss .
-200 Clearcut and regrowth

2 Duration: 1-25 years T A
1985 1990 1995 2000 2005

2 Year of onset of disturbance Year

Landsat Image Stack

Partial harvest

600

400 F

NBR * 1000

200 F

o

Kennedy, R., et al. (2010). Detecting trends in forest disturbance and recovery using early Landsat time
series: 1. LandTrendr- Temporal segmentation algorithms. Remote sensing of Environment, 114, 2897-2910



Results of LandTrendr Processing:
Forest Disturbance in California

Tahoe and El
Dorado National

Forests, west of
Lake Tahoe




Results of LandTrendr Processing:
Forest Disturbance in California

Animation demonstrates the temporal pattern of insect-
caused mortality of Whitebark pine on June Mountain in the
eastern Sierra Nevada, California




NDVI Time Series:

Vegetation Index Refresher

What is a vegetation

index?

0 Based on the
relationship between

red and near-infrared
wavelengths.

0 Chlorophyl strongly
absorbs visible (red)

2 Plant structure
strongly reflects near-
infrared

8 8 8 &8 8

Percent Reflectance

Wavelength (um)

Réd Near-lnfrared




NDVI: Phenology @

Phenology — Using
remote sensing to track
seasonal changes in
vegetation

1.0

Maximum

o
»n

NDVI(value)

North America
NDVI images in
winter and
summer

Source:
2l spacegrant.montana.edu




NDVI: Drought monitoring

Areas affected by
drought can be
detected by calculating
the difference in NDVI
between a single year
and a multi-year
average

This is a September
2002 NDVI anomaly
image for Africa.
Brown areas
represent areas
where vegetation
density is less than
previously observed
and the green
represents where
vegetation is more
dense.

Credit: NASA MODIS




Where to Obtain and Visualize Change

Detection Datasets




Data downloads

Web Viewers

Datasets and Websites Used for Analyzing

Change

National Land 2001-2011 Landsat TM 30 m Landcover, % impervious, % Conterminous
Cover Database tree cover, landcover change uU.S.
2011 (USGS)

North American 1973,1986,19 Landsat MSS MSS images Conterminous
Landscape 91 triplicates U.S. and
Characterization Mexico
(USGS)

Vegetative Cover 2000-2010 MODIS (MOD44B) 250 m Percent tree cover Global
Conversion

Land Cover/Land 2001-2012 MODIS (MCD12Q1) 500 m Land cover type Global
Cover Change

Land Cover 2001-2010 MODIS EVI 500m Timing of vegetation Global
Dynamics (MCD12Q2) phenology

Forest Change 2000-2013 MODIS 500 m Forest change, phenology uU.S.
Assessment

Viewer

Global Forest 2000-2012 Landsat ETM+ 30 m Forest extent, loss and gain Global
Change

(University of

Maryland)

Global Forest 2000-2012 Landsat ETM+ 30m Forest extent, loss and gain Global
Watch (World plus forest use, protected

Resources areas, etc.

Institute)

Worldview Varies Varies varies Fires, land surface Global

temperature, snow cover




National Land Cover Database (NLCD)
Land Cover Change Product

http //www mrlc gov

Natlonal Land Cover Database (NLCD)

Home Find Data Resources

Find the superzone(s) required for complete state coverage.

Choose a state v

Access the NLCD zone attributes shape file.




National Land Cover Database (NLCD) %
Land Cover Change Product -

Land cover
change
between 1992
and 2001

Pink areas
represent
changes

Need a GIS to
view and
analyze

Land cover change in the Pacific Northwest



MODIS NDVI Phenology

http://phenology.cr.usgs.gov

Available datasets for the

United States: 2001-2012

Start of season time/NDV/I Zz
End of season time/NDVI | ..
Time of Maximum NDVI 500

Length of growing season 04

Maximum increase in
canopy

Photosynthetic activity
across entire growing
season



MODIS NDVI Phenology

Start of Season timing and NDVI values for 2001

~  Table Of Contents

4 Table Of Contents

Bl ] 50572001 wUS
Value

. NoData
I Prev_Aug
W Prev Sep
I Prev_Oct
I Prev_Nov
[ Prev_Dec
[ Jan
[ Feb
[ Mar
[ Apr
[ May
I Jun
-l
. Aug
. Sep
I Oct
[ Nov
I Dec
[ Water

[ Water
£ C:\Users\cschmid

Need a GIS to visualize and analyze!



U.S. Forest Change Assessment
Viewer (ForWarn)

Satellite-based forest disturbance monitoring
system for the U.S.

New forest change products every 8-days

Archived data for disturbance tracking since
2000

Derived from MODIS

Web-map service to visualize forest change:
Forest Change Assessment Viewer



U.S. Forest Change Assessment
Viewer (ForWarn)

Three types of products:
Forest Change Products
Basic Phenology Products
Derivative Phenology Products

U.S. Forest Change Assessment Viewer

Theme | CONUS Vegetation Monitoring Tools

Find Area

ENDE| @a]®[m|( & n]@] sasemaw [srees [-]
&

Map Layers

Winnipeg

K

Tijuana

Gulf of Mexico

Culiacan

Nassau

Map Tools

Legend (click to clear layer)

| Political Boundaries and Roads
Boundaries (% /\/ states
@ & cites
TACs-NASA Products
@ & state Boundaries Ak o Chidinga i NDVI
@ & County Boundaries 9 - 61% to-99%
@ & Federal Land Boundaries Otawa M -30%
@ o Federal Lands (Agencies) s
15%
Roads
125%
@ o Interstates S
@ & secondary Roads 5%
T0 3%
B 4 o1 15%
; : 0%
[ Fires s +25%
| Historical Aerial Disturbance Surveys (USFS FHM) oty +100%
| Forest Disturbance Detection Maps (MODIS NRT) Snow
| eMODIS Cloud Assessment Products
| Drought- US Drought Monitor Print Map
| USGS/NDHIC VegDRI Drought Assessment Produ Export Map to JPG
| Other Weather and Climate Graph NDVI
Share this I

http://forwarn.forestthreats.org

BERM



FORWARN: Forest Change

Products

Changes in NDVI
produced year-round
at 8-day intervals

Each map shows the
prevailing conditions
(maximum
greenness)
compared to a similar
24-day time period
during one of three
possible baselines
(“normals”):
The prior year
The last 3 years
The full period of
record

U.S. Forest Change Assessment Viewer

E2jCY

[+] FindArea

@ (@ (@4 || €|%|@| Basemap |streets ~| Theme [ CONUS Vegetation Monitoring Tools
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Winnipeg
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FORWARN: Basic Phenology
Products

U.S. Forest Change Assessment Viewer
@[ % [@| Basemap [sweets  [v] Theme [conus vegetation Monitoring Tools [+] Findarea [ ]
Map Layers Map Tools
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Use of ForWarn: 2013 Gypsy Moth @
Defoliation in New York and Pennsylvania

06/01/2013 06/09/2013 06/17/2013

% Change in NDVI
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-30%
-20%
-15%
-125%
-10%
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06/25/2013 07/03/2013 007/11/2013




Global Forest Change Web Portal %

http://earthenginepartners.appspot.com/science-2013-global-forest

North
Pacific
Ocean

Souther
Ocean

500km 1| Terms of Use

Global Forest Change

Published by Hansen, Potapov, Moore, Hancher et al.

@ UNIVERSITY OF
= MARYLAND

DEPARTMENT OF GEOGRAPHICAL SCIENCES

Results from time-series analysis of 654,173 Landsat
images in characterizing forest extent and change,
2000-2012.

Trees are defined as all vegetation taller than Sm in
height and are expressed as a percentage per output
grid cell as “2000 Percent Tree Cover'. ‘Forest Loss’ is
defined as a stand-replacement disturbance, or a
change from a forest to non-forest state. ‘Forest
Gain’ is defined as the inverse of loss, or a
non-forest to forest change entirely within the study
period. ‘Forest Loss Year is a disaggregation of total
Forest Loss’ to annual time scales.

Reference 2000 and 2012 imagery are median
observations from a set of quality assessment-
passed growing season observations.
Download the data

Reset to default view

V] Data Products
Loss/Extent/Gain (Red/Green/Blue)

Legend

[M Forest Loss 2000-2012
M Forest Gain 2000-2012
[l Both Loss and Gain

I Forest Extent

| Background Imagery
Year 2000 Bands 5/4/3 ~

Example Locations
Forestry and Tomado in Alabama v

Zoom to area

This image shows forest extent (green) and forest loss (red)

A



Global Forest Change Web Portal @

AF Sa T ) s N

Enter a location | e
=

== N
Share

TR

Global Forest Change -

Published by Hansen, Potapov, Moore, Hancher et al.

DEPARTMENT OF GEOGRAPHICAL SCIENCES

Results from time-series analysis of 654,178 Landsat
| images in characterizing forest extent and change,
South 2000-2012.
Trees are defined as all vegetation taller than Smin
height and are expressed as a percentage per output
grid cell as ‘2000 Percent Tree Cover'. ‘Forest Loss’is
defined as a stand-replacement disturbance, or a
change from a forest to non-forest state. ‘Forest
Gain’ is defined as the inverse of loss, or a
non-forest to forest change entirely within the study
period. ‘Forest Loss Year is a disaggregation of total
‘Forest Loss’ to annual time scales.

Nebraska

Umted States

lllinois - Indiana
Nevada / i
Reference 2000 and 2012 imagery are median
observations from a set of quality assessment-

Kansas passed growing season observations.

y District of

Download the data.
Columbia

Reset to default view

Data Products
1 Forest Cover Loss 2000-2012 (Transparent)
o New Mexico ‘.

"

2w
_AIbqugrque

o - e b ' ‘ -
Ciudad Fort Wortho o Dallas * © , : : Lo
Juarez - -~ ———— \

Texas
)

Background Imagery

Austino , Year 2000 Bands 5/4/3 ~

<
San Antonio

Example Locations
Forestry and Tornado in Alabama -

Coahuila de'
Zaragoza !

Gulfof
Calllorma

Zoomto area

o
5318 Sinaloa
California Sur £,

Gulfof 3 he trail of destruction from the April
usca!oosa erm\ngnamlcrnayo is x.l

Durang§ A

Forest loss between 2000-2012



Global Forest Change Web Portal @
o

——
Enter a | !

R

Global Forest Change v

Published by Hansen, Potapov, Moore, Hancher et al.

@ UNIVERSITY OF
MARYLAND

DEPARTMENT OF GEOGRAPHICAL SCIENCES

3¢
g

o North
Dakota

Results from time-series analysis of 654,178 Landsat
images in characterizing forest extent and change,
2000-2012.

South i

~ Wisconsi
i )

Trees are defined as all vegetation taller than Sm in
height and are expressed as a percentage per output
} grid cell as ‘2000 Percent Tree Cover'. ‘Forest Loss’is
' Massachusetts defined as a stand-replacement disturbance, or a
= change from a forest to non-forest state. ‘Forest
_ Connecticut-__ ppode jslar  Gain'is defined as the inverse of loss, or a
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ooy
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© NewYork
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\\ - BT TR % SRR o ¢ \ y \ y =¥ AN N WY non-forest to forest change entirely within the study
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ittsburgh Philadelphia, .~ | ‘Forest Loss’ to annual time scales.

e
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Colorado = N Yirm i A
! Kansas i Missouri st. Louis |

Reference 2000 and 2012 imagery are median
observations from a set of quality assessment-
passed growing season observations.
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- Live Demos

Global Forest Watch
Worldview



Global Forest Watch Web Portal
-

http://globalforestwatch.org

GLOBAL 0
HOME | ') COUNTRIES STORES BLOG DATA HOWTO ABOUT  *J Select Language | ¥

FOREST CHANGE FOREST COVER FOREST USE CONSERVATION PEOPLE STORIES

FOREST CHANGE

® UMD tree cover loss & gain

® Loss




Worldview: Overview

https://earthdata.nasa.gov/labs/worldview/

Online tool for browsing and downloading over 100
satellite-derived products

Products updated within three hours of observation

Contains base layers for viewing and overlays for data download

Wide range of products available including:
Fires (Day and Night) ' S .
Land Surface Temperature

Snow Cover
Ice Extent
Water Vapor

"0 a2 =




- Coming up next week!

Live demonstrations of data access
and visualization web portals



Kilavea
Apa'a Street—.

lava flow D

reaches

Hawaiian

burn scar '

town

Taken on
October
24,2014
by the
Advanced
Land
Imager on
the Earth
Observing-
1 satellite 59 & lava flow

Cindy Schmidt
Cynthia.L.Schmidt@nasa.gov



