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Course Structure

* Three, 1.5-hour sessions on March 24, 31, and April 7

» There will be 3 sessions per day presenting the same material in
— English (2:00-10:30 EST)
— French (11:00-12:30 EST)
— Spanish (14:00-15:30 EST)
— Please only sign up for and attend one session per day.

« Webinar recordings, PowerPoint presentations, and the homework assignment
can be found after each session at:

— hitps://arset.gsfc.nasa.gov/land/webinars/un-biodiversity-2020

« Q&A: Following each lecture and/or by email
« amberjiean.mccullum@nasa.gov
e juan.l.torresperez@nasa.gov

NASA's Applied Remote Sensing Training Program


https://arset.gsfc.nasa.gov/land/webinars/un-biodiversity-2020
http://nasa.gov
http://nasa.gov

Homework and Certificates

« Homework:
— One homework assignment
— Answers must be submitted via
Google Forms
« Cerlificate of Completion:
— Attend all three live webinars

— Complete the homework
assignment by Tuesday, April 21
(access from ARSET website)

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

NASA'’s Applied Remote Sensing Training Program

Remote Sensing for Freshwater Habitats
September 17 - October 1, 2019

i Amber McCullum & Juan Torres-Pérez



http://ssaihq.com

Prerequisites and Course Materials

Prerequisites:

— Please complete Sessions 1 & 2A of
Fundamentals of Remote Sensing
or have equivalent experience.

Course Materials:

— https://arset.gsfc.nasa.gov/land/w
ebinars/un-biodiversity-2020

NASA's Applied Remote Sensing Training Program



https://arset.gsfc.nasa.gov/webinars/fundamentals-remote-sensing
https://arset.gsfc.nasa.gov/land/webinars/un-biodiversity-2020

Course Outline

Session 1: Infro to Remote
Sensing and Policies for
Biodiversity

« NASA satellites and
Sensors

« Global policy context

* Infroduction to UNDP's
work on spatial data

 NASA-supported
biodiversity projects

NASA's Applied Remote Sensing Training Program

Session 2: UN

Biodiversity Lab:

Infroduction and

Training

« Overview of UN
Biodiversity Lab

« Data products and
tools

« Demonstration of
data access and
analysis

Session 3: How are
Countries Using Spatial
Data to Support
Conservation of Nature?

« Qverview of countries
involved in UN
Biodiversity Lab

« Country-specific
examples for English,
French, and Spanish




Session 1 Agenda

* Infroduction to remote sensing
for biodiversity

« NASA satfellites and sensors
« Global policy context

« Overview of UNDP’s spatfial
data work

« Overview of the UN Biodiversity
Lab

 NASA-supported biodiversity
projects

« Q&A Session

Tracking deforestation in the Madre de Dios region of Peru with Landsat. Image
Credit: NASA

NASA's Applied Remote Sensing Training Program


https://visibleearth.nasa.gov/images/144841/tracking-peruvian-forest-loss-from-space
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Remote Sensing and Biodiversity "B

What is the VALUE of NASA Earth Observations for monitoring biodiversitye
— Consistent measurements in space and time

— Comparisons with ground observations

— Used in remote locations where in-situ data are scarce

— Provide a fime series of data to identify changes in ecosystems
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Elephant tracks in Botswana rom Landsat (left); Map of probability of sandpiper sightings in California (right).
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https://earthobservatory.nasa.gov/images/1708/elephant-damage-to-vegetation-in-botswana%3Fsrc=ve
https://earthobservatory.nasa.gov/images/86685/satellite-data-helps-migrating-birds

Remote Sensing and Biodiversity

« What can we EVALUATE with NASA Earth Observationse
— Ecosystem extent, structure, and change

3 ~ "'\ .;.‘F"‘a

« Physical environment
(climate, tfopography)

 Land cover

« Fragmentation

 Degradation

« Vegetation
productivity or health

« Forest canopy height

Forest Canopy Height (m)

10 20 30 40 50

Forest Canopy Height (multiple sensors). Image Credit: NASA
NASA's Applied Remote Sensing Training Program 10


https://earthobservatory.nasa.gov/images/77637/global-forest-heights-take-two%3Fsrc=ve

Ecosystem Structure and Composition

[ 0 Water Il 6 Closed Shrublands [ 12 Croplands

Il | Evergreen Needleleaf Forest [ 7 Open Shrublands I 13 Urban and Built-Up

Il 2 Evergreen Broadleaf Forest [ 8 Woody Savannas Il 14 Cropland/Natural Veg. Mosaic

[ 3 Deciduous Needleleaf Forest [ 9 savannas 15 Snow and Ice

[ 4 Deciduous Broadleaf Forest [ 10 Grasslands [[] 16 Barren or Sparsely Vegetated Landcover map from
. MODIS. Image Credit:

I 5 Mixed Forests I 11 Permanent Wetlands [ 17 Tundra

NASA
NASA's Applied Remote Sensing Training Program 11 .


https://www.nasa.gov/vision/earth/environment/urban_effects.html

Ecosystem Function

* Monitoring of the energy dynamics of an ecosystem
— Net Primary Productivity (NPP)
— Evapotranspiration
— Albedo
— Temperature

Net Primary Productivity

gC/m?/day

-10 0 6.5

NPP via MODIS. Image Credit: NASA
12
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https://earthobservatory.nasa.gov/global-maps/MOD17A2_M_PSN

Ecosystem Change

« Changesinland cover over fime
— Deforestation
— Reforestation
— Wildfires
— Harvests/fallowed land
— Urban growth

Brazil forest changes:
« 2015: Deforestation
o« 2017: Fire

« 2018: New Pasture

Landsat. Image Credit: NASA

NASA's Applied Remote Sensing Training Program


https://earthobservatory.nasa.gov/images/145888/making-sense-of-amazon-deforestation-patterns

What are the limitations of Earth Observations?

Difficult to obtain high spectral, spatial, and temporal resolution at the same fime
— Spatial vs. temporal resolution
 More frequent data often means coarser spatial resolution

Large amounts of data
— Various formats, large file sizes
— Difficult to process and analyze
 Requires use of tools and knowledge of the data

Data often available from multiple sources
High spectral or spatial resolution data can be costly and largely unavailable globally

NASA's Applied Remote Sensing Training Program




Satellites and Sensors for Biodiversity




Landsat

First Landsat launched in 1972
Landsat 8 launched in 2013

NASA created and launched
— USGS maintains data

Passive sensor - obtains values of
reflectance from Earth’s surface

30-meter pixels, 15-meter
panchromatic band

Image of the entire Earth every 16
days

NASA's Applied Remote Sensing Training Program
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Landsat

 Landsat Pros/Cons
* Long Record (pro)
— Time series analysis

 Spatial Resolution (pro)

— Higher than other sensors with
more frequent measurements
(e.g. MODIS)

« Temporal Resolution (con)

— May miss short-term
changes/patterns

Changes in spotted owl habitat in eastern Washington using Landsat.
Image Credit: NASA.

NASA's Applied Remote Sensing Training Program


https://earthobservatory.nasa.gov/images/146038/spotting-the-spotted-owl-30-years-of-forest-disturbance

MODIS

* Moderate Resolution Imaging
Spectroradiometer (MODIS)

— Onboard the Terra and Aqua

satellites f
. . Arfistic rendering o
— Spatial Resolution Terra (right): MODIS
e 250m, 500m, Tkm Ocean Bioproductivity B
. (below). Image Credit: |
— Temporal Resolufion NASA B

* Daily, 8-day, 16-day, monthly,
quarterly, yearly

* 2000-Present
— Specitral Coverage

* 36 bands (major bands include
red, blue, near infrared, mid-
infrared)

— Bands 1-2: 250m
— Bands 3-7: 500m
— Bands 8-36: 1000m

NASA's Applied Remote Sensing Training Program


https://svs.gsfc.nasa.gov/30786

MODIS |

1

« MODIS Pros/Cons
« Temporal Resolution (pro)
— Daily measurements

« Record Length (pro)

— Shorter than Landsat, but still S B A i
adequate Faes - . e
; Camp Fire
« VIIRS Transition (pro) s |
— Similar measurements to VIIRS, %
which will enable the Rpiig S
continuation of the daily Wi, U
measurements S LT
« Spatial Resolution (con) N N &
— Cogrse MODIS image of record-setting fire activity in 2018 fits with a

longer trend of larger and more frequent California fires
since 2000. Image Credit: NASA

NASA's Applied Remote Sensing Training Program 20 ‘



https://visibleearth.nasa.gov/images/144300/camp-fire-adds-another-scar-to-2018-fire-season/144300t

Visible Infrared Imaging Radiometer Suite (VIIRS)

e A sensor onboard the Suomi National Polar-
Orbiting Partnership (NPP)

 Data available globally from January 2012 to
present

 Revisit Time: 1 day

* Spatial Resolution: 375m and 750m

e Similar to MODIS (with some differences)

* Visible, near-infrared channels (reflectance)

 Shortwave and longwave infrared (brlgh’rness
temperature) ;

* Products:
— Surface reflectance

Suomi NPP
satellite (above);
Global

vegetation map

— Vegetation indices (left). Image
. Credit:
— Thermal anomalies N/rA\eSAI\/NOAA)

NASA's Applied Remote Sensing Training Program



https://www.nasa.gov/mission_pages/NPP/main/index.html

VIIRS

e, EVE 131

'44-'}_ TN S .1 Fire Detections from Suomi VIIRS 5000
R B R # % The austral spring (Sep. - Nov.)
Yo . FHnss gl el was especially active in 2019
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! ‘ Fires
#— detected L3000
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Coffs Harbour
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2 { 200 kry

VIIRS and OMPS-NM instruments track the movement of aerosols from recent Australian fires (left); VIIRS detects active fire locations along eastern Australia
(right). Image Credit: NASA

NASA's Applied Remote Sensing Training Program 22



https://www.nasa.gov/feature/goddard/2020/nasa-animates-world-path-of-smoke-and-aerosols-from-australian-fires
https://visibleearth.nasa.gov/images/145998/fires-take-a-toll-on-australian-forests/146002w
https://visibleearth.nasa.gov/

Other Satellites and Sensors for Biodiversity -

 Advanced Spaceborne Thermal Emission
and Reflection Radiometer (ASTER):

— Onboard TERRA, with similar spectral and
spatial resolution to Landsat (15-90m)

— Images are “tasked,” so no consistent
measurements in the same location

— Vegetation health, land change,
wildfires, flooding, eftc.

— ASTER overview webinar i s S
° ShUﬂ'Ie Rdddr Topogrdphy Mission (SRTM): ASTER image of 2003 Old Fire/Grand Prix fire east

— Flown onboard the Endeavor in 2000 ofos Angeles. Image Credil: HAA

— Elevation data (920m and 30m)

— Often combined with ASTER or Landsat
data

NASA'’s Applied Remote Sensing Training Program


https://lpdaac.usgs.gov/resources/e-learning/view-nasa-terras-zoom-lens-all-about-aster-sensor/
https://www.jpl.nasa.gov/spaceimages/details.php%3Fid=PIA04879

ESA Satellites and Sensors for Biodiversity

 Sentinel-2
— 13 spectral bands
— Spatial Resolution:
 Red, Green, Blue (RGB) at 10 meters

e Near-infrared and Shortwave infrared at 20
and 60 meters

— Revisit time: ~5 days
— Often combined with Landsat for continuity
« Harmonized Sentinel-2 and Landsat surface
reflectance products available
« SPOT (multiple satellites)

— National Centre for Space Studies (CNES), French
government space agency

— 4 multispectral bands
— 6-meter spatial resolution
— Revisit time: ~2-3 days

A S WSS, R
Composite Sentinel-2 image of forests converted to
farmland in Brazil 2019. Image Credit: ESA

NASA's Applied Remote Sensing Training Program 24 ‘


https://sentinel.esa.int/web/sentinel/missions/sentinel-2
https://hls.gsfc.nasa.gov/
https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/spot-6-7
http://www.esa.int/ESA_Multimedia/Images/2020/01/Deforestation_in_Bolivia
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INTRODUCTION TO KEY INTERNATIONAL POLICIES & UND

WORK ON SPATIAL DATA
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PRESENTATION OVERVIEW

1. Setting the context

2. Overview of UNDP support to builld spatial data capacity
3. Global Biodiversity Support Programme

4, UN Biodiversity Lab

5. NASA-Supported Projects

6. Discussion & conclusions
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WE ARE WITNESSING AN UNRAVELING OF THE PLANET |

* |PCC report shows that we must act in the next 10 years to-avoid catastrophic |
impacts of climate change i

o |PBES report shows T.million species at risk ef-extinction

* Unsustainable land use accounts for 7 of greennouse gas ' emissions
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ONFERENCIA DELAS NACIONES UNIDAS 3G

10DIVERSIDAD

~OP13 ~COPMOPE%—COPMOPZ
ANCUN, MEXICO 2016

LA BIODIVERSIDAD PARA EL BIENESTAR
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= M- 2090
LEVERAGING AN INTERNATIONAL POLICY FRAMEWORK

e 2030 Agenda for

o (Convention on

o UN Framework Convention on
o UN Convention to Combat

~Photo: IISd/ENG| Francis Dejon
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IDENTIFYING SYNERGIES ACROSS NATIONAL PLAN

2030 Agenda for Sustainable Development
Netional Development Plan*aational’ SBG indlicators
Convention on Biological Diversity
s NationallBiadiversity Strategies and“Action Plans (NBSAPS)
UN Framework Convention on Climate Change
' Nationally'Determined Contsibdtions (NDCs)
* Reducing emissions from deforestation and forest degradation (REDD+)
UN Convention to Combat Desertification
e Land Dggradation Neutrality Targets (LDN) Photos Equator Prize Winner Tuele Peis
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AT THE NATURE-CLIMATE NEXUS

o Jfopical forestloss accounts for maore than 90% of global deforestation

s Globalminigns equal to the total GHG emissions of the European Union

s RvestmentsS comprise less than 1.5 percent—only US$3.2 billion—of the
USS250 billlon committed by multilaterals & developed country donors






STRONG NEED TO INCLUDE NATURE-BASED SOLUTIONS IN NDCs

* o keep planetary warming below 2°C,

* o keep planetary warming below 1.5°C,
« Nature-based solutions can provide




SPATIAL DATA CAN PLAY A POWERFUL ROLE FOR NATURE AND CLIMATE

e |dentity to take action on nature for

e Support monitoring & transparency for the
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ABILITY OFPOLICYMAKERS T0 ACCESS & USE SPATIAL DATA IS VARIABLE

« National Biodiversity Plans & Fifth National Reports show lack of spatial data:
. , b per 5NR
e 71 outofevery 3 5NRs had (identifying areas for
orotection/restoration)
e <4% tocused on

Photo: [ISD/ENB | Francis Dejon
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Empowered lives.

DEVELOPMENT PROGRAMME

UNDP NATURE FOR




NATURE FOR DEVELOPMENT | 8 KEY PROJECTS

1. Equator Initiative
2. Nature for Life

3. Green Finance

4, Learning for Nature

5. New York Declaration on Forests
6. Nationartiediversity Support
7. UN Biodiversity Lab
a. NASA-supported projects
8. Strategic Support

Photo: Equator Prize Winner AIDER






NATIONAL'BIODIVERSETY SUPPORT

«  National Biodiversity Support provides tools and knowledge on national biodiversity planning
(NBSAPs) and reporting (Sixth National Reports) for the Convention on Biological Diversity (CBD)

« Working closely w/ UN Environment & CBD Secretariat, we influence action in nearly 140 countries
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WHAT IS

e (reated to support policymakers in their
e Provides 137 governments with access to

e Does require GIS expertise




FIVE KEY FEATURES
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Using Spatial Data to Monitor Deforestation and
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4. Conduct 5. Communicate




WHO USES

1 from 60 countries

2. Pllot countries tor the
3. of the public site




UN BIODIVERSITY LAB

1. Political mandate & relevancy

2. UNDP & UN Environment provide key user engagement
3. National workspaces for contextual conservation action
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1. NASA Forestfiegety Project (201/-2020)

2 NASA Life on Land Project (2079-2021)
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IMPORTANGE OF FOREST INTEGRITY ACROSS CONVENTIONS

* Data on forest integrity can support governments to meet commitments to CEBD),
UNFCCC & the 2030 Agenda
* [hrough these projects we will:
* Monitor changes in a country's forests avet e
* |dentify ‘last of the wilds’ forests
* |dentity critical forests for connectivity
* Focus restoration-and protection efforts
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NASA FOREST INTEGRITY PROJECT COUNTRIES



NASA FOREST INTEGRITY PROJECT OBJECTIVES

1. Develop high-quality spatial data on forest condition, human pressure, forest integrity,

and forest connectivity
2. Analyze these data in ways relevant to users’ decision-making
3. Create UN Biodiversity Lab as to support decision-makers to use and analyze these

data for conservation action
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KEY DATA PRODUCED BY FOREST INTEGRITY PROJECT

1. Forest Condition

2. Human Footprint

3. Forest Structural Condition Index

4., Forest Integrity Index

5. Forest Fragmentation and Connectivity
0. Impact of Forest Integrity on Key Species
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NASA LIFE ON LAND PROJECT COUNTRIES
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'NASA LIFE ON LAND PROJECT OBJEGTIVES

1. Assess the collaborating countries’ needs for decision support regarding SDG15 under

climate change
2. Project change to 2100 In forest structure and composition, vertebrate habitats, and

water risk under scenarios of climate, socioeconomics, and policy
3. Use results to inform reporting and policymaking for SDG 15
4. Share data through UN Biodiversity Lab
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"KEY DATA PRODUCED BY THE PROJECT

1. Forecasting climate change
2. Forecasting human pressure and land use change

3. Forecasting ecosystem composition & structure
4. Forecasting vertebrate
b. Forecasting water risk
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CONCLUSIONS

o VWehave 10 years to avoid catastrophic impacts of climate change, and 10
vears to achieve the Sustainable Development Goals

o (alls across sectors emphasize the need for transformative change

« Action at the nature-climate;nexus provides one way to align & upscale efforts

 UNDP's goalis to support policymakers and other key stakeholders to use
spatial data as a powertul tool

" . gl e, ORI, D O "
4 e ' i \ N
;' ' 3‘3}”“}‘{" B it e o, ! . !
; ! " . LAY S X W y SO S ¥
Ny 4 v, :’& _‘v,r A - W 57
. 3 240 3 -t T -l o o e T - & |




”
T
s
5 /
; * / e
J2 %
r . z’- 'én e
f G i
valatr -
," -.;' -
# Py
{
: o E A v "Empowered lives.
s ' x = Resilient nations.
: & Ss
o
— 1 F
) jr‘K“
7 "\\'

THANK YOU!

Christina Supples: christina.supples@undp.org
Annie Virnig: anne.virnig@undp.org
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http://undp.org
http://undp.org

Contacts

* ARSET Land Management & Wildfire Contacts
— Amber McCullum: AmberJean.Mccullum@nasa.gov
— Juan Torres-Perez: juan.l.torresperez@nasa.qgov

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

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

NASA'’s Applied Remote Sensing Training Program


http://nasa.gov
http://nasa.gov
http://umbc.edu
http://arset.gsfc.nasa.gov/

Next Session: The UN Biodiversity Lab

March 31, 2020




Questions

« Please enter your questions into the Q&A box

* We will post the questions and answers to the training website following the
conclusion of the course

NASA's Applied Remote Sensing Training Program



Thank Youl!

NASA's Applied Remote Sensing Training Program





