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Lecture 5: Data access + applications
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High Resolution Data Resources

FS EDW and Image Services

- NAIP Imagery

Google Earth Engine

- NAIP Imagery (and others)

Digital Globe

- WorldView-2 and WorldView-3 image search + view capabilities
USGS Earth Explorer

- Limited WorldView-2 and WorldView-3 imagery

Planet

- Basemaps available for select states, imagery starting April 2021
USGS CIDR request portal (use in moderation)

- Request archived high-resolution imagery

- Request future acquisitions of high-resolution imagery

GTAC High Resolution Imagery access tutorial

. FOCE identifying WorldView Imagery and requesting through Earth Explorer
+ CIDR
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https://usdagcc.sharepoint.com/sites/fs-enf-ems/SitePages/Home.aspx
https://code.earthengine.google.com/
https://earthexplorer.usgs.gov/
https://www.planet.com/
https://cidr.cr.usgs.gov/
https://usfs.box.com/s/lm6hll8lwf2qqq01sr2jqdr0vc5ea7mj
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Moderate Resolution Imagery Resources

(10-30m resolution)

- USGS Earth Explorer
- Landsat - Analysis Ready Data (ARD)
- Level-2 Data Products

- Copernicus
- Sentinel-2 data

- Sentinel Hub EO Browser

- Google Earth Engine (GEE)

- Sentinel-2, Landsat, and many more
- Tutorial to get started, from GEE
« GTAC GEE Training Repository with example code

- GTAC Sentinel-2 Imagery Acquisition tutorial

- For downloading via the Copernicus portal



https://www.usgs.gov/centers/eros/science/usgs-eros-archive-landsat-archives-us-landsat-analysis-ready-data-ard-level-2?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-landsat-archives-landsat-4-5-tm-level-2-data-products-surface?qt-science_center_objects=0#qt-science_center_objects
https://scihub.copernicus.eu/dhus/#/home
https://apps.sentinel-hub.com/eo-browser/
https://developers.google.com/earth-engine/tutorials/community/beginners-cookbook
https://code.earthengine.google.com/?accept_repo=users/USFS_GTAC/GTAC-Training
https://usfs.app.box.com/file/785497050609
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More data resources
- WorldView data

- Digital Globe — Discover to browse , G-EGD to download
- Requires authorization to create an account

- Submit CIDR request for specific new imagery
acquisitions

Signin
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https://discover.digitalglobe.com/
https://evwhs.digitalglobe.com/
https://cidr.cr.usgs.gov/
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More data resources

- Sentinel-2 Data
- Copernicus via the European Space Agency

esa

opermicus

Copernicus Open Access Hub
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https://scihub.copernicus.eu/dhus/#/home
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More data resources

- Google Earth Engine tutorials
- From GEE
« From GTAC

Google Earth Engine Q, Search English ~ 8} o -

Home Guides Re

Support Community Data Catalog

Overview
~ Community Tutorials
Writing a Tutorial
Style Guide

Tutorials

Beginner's Cookbock
Combining FeatureCollections
Customizing Base Map Styles

Detecting Changes in Sentinel-1
Imagery (Part 1)

Detecting Changes in Sentinel-1
Imagery (Part 2)

Forest Cover and Loss Estimation
Getting Started with Drawing Tools

Identifying Annual First Day of No
Snow Cover

Interactive Region Reduction App

Land Surface Temperature in
Uganda

Landsat ETM+ to OLI
Harmonization

MQODIS NDVI Times Series
Animation

Monitoring Forest Vegetation
Condition

Non-Parametric Trend Analysis
Rapid Classification of Croplands
Sentinel-2 Cloud Masking with

Forest Service
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Home > Products > Google Earth Engine > Community

Rateand review [ (]
Beginner's Cookbook
EDIT ON GITHUB REPORT ISSUE PAGE HISTORY

Author(s): TC25 Published: Nov 11, 2019

Y Tutorials contributed by the Earth Engine developer community are not part of the official Earth Engine product
documentation.

In this tutorial, we will introduce several types of geospatial data, and enumerate key Earth Engine functions for
analyzing and visualizing them. This cookbook was originally created as a workshop during Yale-NUS Data 2.0
hackathon, and later updated for Yale GIS Day 2018 and 2019.

Introduction

GIS or Geographic Information System is the collection, visualization, and analysis of geographical or spatial data. In

this section, we will cover the data types commenly used in GIS applications.

Vector data

Table of contents
Introduction
Vector data

Point data

Lines

Polygons
Raster data

Layers and
bands

The Google Earth
Engine platform

Basic functions

Declaring
variables

Centering the
map

Displaying
metadata

Adding a layer
to the map

Common Earth
Engine data types

Strings
Numbers
Arrays
Lists

Dictionaries



https://developers.google.com/earth-engine/tutorials/community/beginners-cookbook
https://usdagcc.sharepoint.com/sites/fs-gtac-tus/Lists/Course/Item/displayifs.aspx?ID=238
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More data resources

- Tutorials on image access developed for FHP

- Obtaining Remotely Sensed Imagery webinar +
self-paced tutorial

P00 B0e00
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https://usdagcc.sharepoint.com/sites/fs-gtac-tus/Lists/Course/Item/displayifs.aspx?ID=250
http://fsweb.gtac.fs.fed.us/training-site/tutorials/Obtaining%20Remotely%20Sensed%20Imagery/story_html5.html
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Data Resources - Disturbance Mapping

Projects

- USFS/partner programs

- Fire Mapping
- BAER (Burned Area Emergency Response), RAVG (Rapid
Assessment of Vegetation after wildfire), MTBS (Monitoring
Trends in Burn Severity) and more...
 Forest Health and Disturbance Monitoring

« FHAAST (Forest Health Assessment and Applied Sciences
Team)

- More programs and partnerships

- USGS/NASA, research institutions, Google Earth
Engine, etc.
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Fire Effects Data Products - BAER

- Burned Area Reflectance Classification
(BARC)

- 1-7 days post containment

— re—ﬁre Landsat _ BARCA

BARC256

The BARC256 is created by rescaling the dNBR
from 16 - to 8-bit imagery. The BARC4 is created
by recoding the dNBR into 4 discrete classes.
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https://fsapps.nwcg.gov/baer/
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Fire Effects Data Products - RAVG
« RAVG Severity layers and tables

- 30-45 days post containment
- All fires >1000 acres on USFS land

Pre-fire Landsat BAT class

RAVG Vegetation Severity layers are created by
thresholding and regression modeling based
on hundreds of field plots.
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https://fsapps.nwcg.gov/ravg/
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Fire Effects Data Products - MTBS
- Burn Severity layers from MTBS

- Assessed 12-18 months post containment
- All fires >1000 acres on USFS land

Pre-fire Landsat

Thematic dNBR

The thematic dNBR is created by recoding the
continuous dNBR after calibration from the RANBR.
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https://mtbs.gov/
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Image-Based Change Estimation (ICE)

No change

- What is it?

- Sampling approach
using image-based
interpretations to quickly
estimate land cover and
land use change

- When no change present,
S points

- When change present, 45
points

« All points attributed with
LULC Change

- Completed for all lower
48 states

- Interpretation cycle
follows NAIP’s schedule

US DA Forest Service
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Change Detection Products Guide

- Overview of operationally ready change
detection methods for rapid, accurate, and
repeatable estimates of tree mortality and
defoliation events across large spatial
extents

- Link to the Change Detection Products
Guide




Products and Links

- Delta Viewer

- High-Resolution Forest Mapping System
(HiForm)

- ForWarn |

- Landscape Automated Monitoring and
Detection Algorithm (LAMDA)

- LandTrendr

-LCMS
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Delta Viewer

- Delta Viewer Hub Site

- Near real-time, every 5
days

- Spatial Resolution: 20m

- Imagery: Sentinel 2

- Method: Two-date change

Detection, uses multiple
spectral

Indices

Scale: 1:25,000
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https://deltaviewer-data-usfs.hub.arcgis.com/
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High Resolution Forest Mapping System
(HiIForm)

HiForm

Near real-time, every 5 days
Spatial Resolution: 20m
Imagery: Sentinel 2 and Landsat
- Method: Two-date change
Detection of NDVI

- Easy-to use GEE scrlpt
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US DA Forest Service
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https://hiform.org/
https://hiform.org/mapping-workflow
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High Resolution Forest Mapping System
HiForm

|Change in NDVI

100

Scale: 1:25,000

1 Kilometer

2020 WorldView Imagery of Thompson Falls, Montana
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ForWarn |

- ForWarn Il
- Near real time — every 8 days
- Spatial Resolution: 250m

- Imagery: MODIS

- Method: multi-date differencing of
NDVI

- Can filter by landcover type

i%| Scale: 1:25,000

| ;l Scale: 1:25,000

Egopdn
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Kilometer

QS DL Forest Service
== U.S. DEPARTMENT OF AGRICULTURE


https://forwarn.forestthreats.org/
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ForWarn |

% Change in NDVI
W9

l Scale: 1:25,000 Scale: 1:25,000

1 Kilometer 1 Kilometer

2020 ForWarn Il output near Thompson Falls, Montana 2020 WorldView Imagery of Thompson Falls, Montana
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Landscape Automated Monitoring and

Detection Algorithm (LAMDA)

- LAMDA
- Near real time

- Spatial Resolution:
250m

- Imagery: MODIS
- Method: Trend analysis
- Download Rasters

Scale: 1:25,000 . B scale: 1:25,000

Kilometer



https://www.mdpi.com/2072-4292/10/8/1184
https://rcr-usfs.github.io/LAMDA/Delivery/lamda-downloads
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Landscape Automated Monitoring and
Detection Algorithm (LAMDA

Tz Decli Scale: 1:25,000 : S Scale: 1:25,000
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2020 LAMDA output near Thompson Falls, Montana 2020 WorldView Imagery of Thompson Falls, Montana
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Land Trendr

- LandTrendr
- Annual

- Spatial Resolution: 30m
- Imagery: Landsat

- Method: Trend analysis
- Extensive documentation

- Requires at least 5 years of
data input

Scale: 1:25,000

™ scale: 1:25,000

—————t——

2020 LandTrendr output near Thompson Falls, Montana 2020 WorldView Imagery of Thompson Falls, Montana

QS DL Forest Service
== U.S. DEPARTMENT OF AGRICULTURE


https://www.sciencedirect.com/science/article/pii/S0034425710002245
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Land Trendr

| Scale: 1:25,000

1 Kilometer

2020 LandTrendr output near Thompson Falls, Montana

Scale: 1:25,000

1 Kilometer

2020 WorldView Imagery of Thompson Falls, Montana
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Landscape Change Monitoring System

(LCMS)

- LCMS
- Annual
- Spatial Resolution: 30m

- Imagery: Landsat and
Sentinel 2

- Method: Trend analysis
- Dates from 1985-Present §

" “Jy ' X .-,].__‘;
s =1
B Sow Loss A,
I rast bmE TR Scale: 1:25,000
B Gai B s
I Non-Processing Area Mask 0 1 Kilometer

2020 LCMS output near Thompson Falls, Montana

o Scale: 1:25,000

2020 WorldView Imagery of Thompson Falls, Montana


https://www.fs.usda.gov/rmrs/tools/landscape-change-monitoring-system-lcms
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Landscape Change Monitoring System

(LCMS

Change
I stable
I Slow Loss
- Fast Loss
- Gain

I Non-Processing Area Mask

1 Kilometer

2020 LCMS output near Thompson Falls, Montana

Scale: 1:25,000

1 Kilometer

2020 WorldView Imagery of Thompson Falls, Montana
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1:100,000 scale

|| W ses

LandTrendr LCMS ADS Scan and Sketch
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GTAC Remote Sensing Contacts
Pointof Contact | Specialization ____[Email

Indigo Catton Image interpretation, data indigo.catton@usda.gov
portals, ArcGIS Pro,
segmentation

Kain Kutz Object-based Image Analysis, kain.kutz@usda.gov
Raster Geoprocessing, UAS

Lila Leatherman Change detection, Image Lila.Leatherman@usda.gov
classification, R & Earth Engine
scripting, modeling

Jeremy Webb Aerial Photography, jeremy.webb@usda.gov
Photogrammetry, UAS

Mark Hammond ERDAS and Data Services, mark.hammond@usda.gov
Photogrammetry

Shiona Howard Lidar Acquisition, Analysis, and  Shiona.Howard@usda.gov

Support, Python scripting

Geospatial Training and Awareness page
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https://usdagcc.sharepoint.com/sites/fs-gtac-tus/SitePages/Home%20Page.aspx
mailto:indigo.catton@usda.gov
mailto:kain.kutz@usda.gov
mailto:Lila.Leatherman@usda.gov
mailto:jeremy.webb@usda.gov
mailto:mark.hammond@usda.gov
mailto:Shiona.Howard@usda.gov
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GTAC Remote Sensing Contacts
Areas of expertise Name [Contact

Land cover classification, geospatial scripting in R and Juliette Juliette.bateman@usda.gov

Google Earth Engine Bateman

Image interpretation, data portals, ArcGIS Pro, Indigo Indigo.catton@usda.gov

segmentation Catton

Change detection, scripting in R and Google Earth Jamie Jamieson.chaitman@usda.gov

Engine, machine learning, forest health Chaitman

Lidar data acquisition and analysis, python scripting Shiona Shiona.howard@usda.gov
Howard

Change detection, scripting in R and Google Earth Lila Lila.leatherman@usda.gov

Engine, machine learning, forest health Leatherman

eCognition, image segmentation, image classification Wyatt Wyatt.mccurdy@usda.gov
McCurdy

Habitat suitability modeling, scripting in R and python, Marie Marie.schleicher@usda.gov

ArcGIS desktop Schleicher

Aerial photography, photogrammetry, UAS Jeremy Jeremy.webb@usda.gov
Webb

DOCUOINALIAl 1L1AalllllIy Aallu MyWwaliclITod vyaye

QS DL Forest Service
== U.S. DEPARTMENT OF AGRICULTURE



https://usdagcc.sharepoint.com/sites/fs-gtac-tus/SitePages/Home%20Page.aspx
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Questions?

Lila.Leatherman@usda.gov
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