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Course Structure .-'

* Three, 1.5 hour sessions on July 92, 16, and 23, 2019

* The same content will be presented at two different fimes each day:
— Session A: 10:00-11:30 EST (UTC-4)
— Session B: 18:00-19:30 EST (UTC-4)
— Please only sign up for and aitend one session per day

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

— https://arset.gsfc.nasa.gov/land/webinars/land-degradation-SDGs 19

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

.-. . NASA’s Applied Remote Sensing Training Program



https://arset.gsfc.nasa.gov/land/webinars/land-degradation-SDGs19
mailto:amberjean.mccullum@nasa.gov
mailto:juan.l.torresperez@nasa.gov

Homework and Cerlificates

« Homework
— One homework assignment
— Answers must be submitted via
Google Forms
« Certificate of Completion:
— Attend both live webinars

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

« HW Deadline: Tuesday August 6t

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

.-. . NASA's Applied Remote Sensing Training Program

Homework for Remote Sensing for
Land Degradation and Consumption
SDGs

This h omework includes q estions from the lectur d es from both s softhis
webinar. Some questior ftpt fthe tht bbtnw d y
comp[t ng the steps. Th , it may be be tt dyoura swers sheet of paper Iewh
before bmm gth em here. You will not be bI 0 save you ans and come bal kt omple t

Email ag

IASA's Applied Remote Sensing Tr g g am (ARSET)
presentsccerﬂfrcofeo completion to

Amber McCuIIum

for completing:
Advanced Webinar: Change Detection for Land Cover Mapping
September 28 — October 5, 2018

Trainers: Cindy Schmidt, Amber McCullum



mailto:marines.martins@ssaihq.com

Prerequisites

/ Earth Sciences Division Applied Sclences

« Complete Sessions 1 & 2A of Fundamentals of . “ARSET
. . . NASA 4
Remote Sensing, or equivalent experience B o
« Download and install QGIS. QGIS version 2.18.15 Acvanced Wetiar GrangeDetecton o Lana Gover
— Use this exercise for help: Downloading and —

Installing QGIS

« Download, install, and register the Trends.Earth
software. This is a QGIS plugin that only currently
works with the Version 2 iterations of QGIS (not
version 3 or higher).

— Be sure to read the Before Installing the toolbox '3
page prior to Installing the 1oolbox. Google Chrome

.-. . NASA’s Applied Remote Sensing Training Program


https://arset.gsfc.nasa.gov/webinars/fundamentals-remote-sensing
https://www.qgis.org/en/site/forusers/download.html
https://arset.gsfc.nasa.gov/sites/default/files/land/webinars/Advanced_Land_Classification/ARSET_Downloading_Installing_QGIS_Final.pdf
http://trends.earth/docs/en/index.html
http://trends.earth/docs/en/background/before_installing.html
http://trends.earth/docs/en/background/installing.html

Accessing Course Materials

hitps://arset.gsfc.nasa.gov/land/webinars/land-degradation-SDGs19

Earth Sciences Division Applied Sciences

Nasa- ARSET.

Home Trainings ~

Advanced Webinar: Remote Sensing for Monitoring Land
Degradation and Sustainable Cities SDGs; Webinar
Avanzado: Teledeteccion para el Monitoreo de los ODS
sobre la Degradacion de Tierras y Ciudades Sostenibles

o

Date Range: July 9, 2019. July 16, 2019. July 23, 2019.
Times: 10:00-11:30 EDT (UTC-4) and 18:00-19:30 EDT (UTC-4)
Registration Closes: Monday, July 8, 2019

The Sustainable Development Goals (SDGs) are an urgent call for action by countries to preserve our
oceans and forests, reduce inequality, and spur economic growth. The land management SDGs call for
consistent tracking of land cover metrics. These metrics include productivity, land cover, soil carbon,
urban expansion, and more. This webinar series will highlight a tool that uses NASA Earth Observations
to track land degradation and urban development that meet the appropriate SDG targets.

SDGs 11 and 15 relate to sustainabale urbanization and land use and cover change. SDG 11 aims to
"make cities and human settlements inclusive, safe, resilient, and sustainable.” SDG 15 aims to "combat
desertification, drought, and floods, and strive to achieve a land degradation neutral world." To assess

NASA's Applied Remote Sensing Training Program

Capacity Building Program

9
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Land Management

Online Trainings ~

In-Person Trainings ~

Upcoming Training

Airquality

Advanced Webinar: High

F NO2 ing
From Space with TROPOMI
May 28, 2019, May 30, 2019,
Jun 03, 2019

Water

Advanced Webinar:
Integrating Remote
Sensing into a Water
Quality Monitoring Program
Jun 05, 2019, Jun 12, 2019,
Jun 19, 2019

Land

Advanced Webinar: Remote
Sensing for Monitoring
Land Degradation and
Sustainable Cities SDGs;
Webinar Avanzado:
Teledeteccion para el
Monitoreo de los ODS

Course Agenda:

/)~ Agenda

Part One

In this webinar, attendees will learn about the SDG framework and global agency coordination;
become familiar with SDG 15, Target 15.3, and Indicator 15.3.1; learn about the concept of net primary
productivity and how to monitor that metric with remote sensing data; and will learn to view and
interpret remote sensing data associated with SDG 15 within a QGIS tool developed by Conservation
International called Trends.Earth as a hands-on activity.

« Presentation Slides »
« Exercise 1 »
+ Exercise 2 »

Prima Parte

En esta sesion aprenderan acerca del marco de los ODS y la coordinacion entre agencias a nivel
mundial; se familiarizaran con el ODS 15, Meta 15.3 e Indicador 15.3.1; aprenderan sobre el concepto
de la productividad primaria neta y como monitorear esa métrica con datos por teledeteccion; también
aprenderemos como visualizar e interpretar datos por teledeteccién asociados con el ODS 15 dentro
de una herramienta para QGIS desarrollada por Conservation International llamada Trends.Earth como
un ejercicio practico.

« Diapositivas de |a Presentacion »
« Ejercicio 1 »
« Ejercicio 2 »

Part Two

In this webinar, attendees will learn about land cover change and soil organic carbon and how to
monitor those metrics with remote sensing; learn about country reporting requirements for SDG 15;
and view and interpret local remote sensing data associated with SDG 15 within Trends.Earth.

« Presentation Slides »
+ Exercise 1 »

Segunda Parte

En esta sesion, aprenderan acerca de los cambios en la cobertura terrestre y el carbono orgénico del
suelo y cdmo monitorear esas métricas mediante la teledeteccion; aprenderan acerca de los requisitos
en cuanto a la presentacion de informes para el ODS 15; ademds,visualizaran e interpretaran datos
por teledeteccion locales asociados con el ODS dentro de Trends.Earth.

« Diapositivas de |a Presentacion »
« Ejercicio 1 »



https://arset.gsfc.nasa.gov/land/webinars/land-degradation-SDGs19

Course Outline

Session 1: SDG 15

* ARSET and the SDGs

« SDG 15 Overview

» Trends/Earth for 15.3.1
» Exercise (default data)

NASA’s Applied Remote Sensing Training Program

Session 2: SDG 15
 Global Datasets

« Country/local data
example

» Exercise (local data)

Session 3: SDG 11
« SDG 11 Overview
 Trends/Earth for 11.3.1

« Exercise (urban
mapping)




Session 3 Agenda

« NASA -Overview of SDG 11

« UN Habitat - Indicator 11.3.1
and data needs

 CI- Presentation on the
Trends.Earth tool for SDG

11.3.1

« ClI - Exercise using
Trends.Earth for urban

mapping

NASA's Applied Remote Sensing Training Program




SDG 11: Sustainable Cities and Communities

« Make cities and human settlements inclusive, safe, resilient and
sustainable

Los Angeles from Landsat. Image Credit: Earth Observatory

.-. . NASA's Applied Remote Sensing Training Program 8




SDG: Target 11.3

Supporting Sustainable Cities

* By 2030 enhance inclusive and sustainable
urbanization and capacities for participatory,
infegrated and sustainable human settlement
planning and management in all countries

 This farget has many aspects, but portions of
the indicator 11.3.1 can be monitored via
remote sensing

Images: (left) Bombay, India, Image Credit:
shilpi siwach; (right) Bombay India from
Landsat. Image Credit: Earth Observatory;
Credit: Alex Zvoleff

':"’” j Bt o Nt ar —
.-. . NASA’s Applied Remote Sensing Training Program




SDG Indicator 11.3.1

Supporting Sustainable Cities

* Ratio of land consumption rate to population growth rate
* Landsat data can be used to determine “built up area” over multiple years

‘Bxa}_‘_\avdurgarh .

i

NASA's Applied Remote Sensing Training Program




SDG 11.3 Data Needs

 Satellite images
— Impervious index
— Built up area
— City extent

« City population

« Good Practice
Guidelines

« Country reporting

NASA’s Applied Remote Sensing Training Program



United Nations Development Programme
hitps.//www.undp.org

« Focus on many SDGs including target 11.3 in effort for
maintaining and increasing the sustainability of cities

4.2 billion 3% 828 million

In 2018, 4.2 billion people, 55 Cities occupy just 3 percent of the 828 million people are estimated to
percent of the world’s population, Earth’s land but account for 60 to 80 live in slums, and the number is
lived in cities. By 2050, the urban percent of energy consumption and rising.

population is expected to reach 6.5 at least 70 percent of carbon

billion. emissions.

Images from UNDP

NASA's Applied Remote Sensing Training Program


https://www.undp.org/

Guest Speakers:
Dennis Mwaniki (UN Habitat),Dr. Mariano Gonzalez-
Roglich (Cl), Dr. Alexander Zvoleff (Cl), Monica Noon (Cl)




- SDG 11.3.1 and DATA NEEDS

"’f-"{ Guayaquil section, Ecuador 2003

C
.": =

Like living organisms, cities evolve, transform, adapt,
innovate and change with emerging trends

Four broad ways cities grow: Infill , Extension,
Leapfrogging, and Inclusion

— Five year measurement intervals recommended

)
! Guayaquil section, Ecuador 2015 g;'
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- SDG 11.3.1 and DATA NEEDS

Concepts

* Land
Consumption
Rate

* Population
Growth Rate

Il Riyadh Built Up Areas 1990 —
. ) I Riyadh Buit Up Areas 2013
v Il Riyadh Built Up Areas 2000 g :
y N Riyadh Functional boundary 1990
B Rivadh Built Up Areas 2013 ) )
¥ R Riyadh Functional boundary 2000 1ue boundares i tis map do ot repesent any ffcial designation n

. " Riyadh or any part of KSA. They have been generated through spatial
E Riyadh Functional boundary 2013 analysis of the built up area density only »

Each box represents a 1sq km grid with a value
representing the total estimated population living
in that cell

Data needs/

Indicator inputs

CONSERVATION
INTERNATIONAL




- SDG 11.3.1 AND DATA NEEDS

Why measure land consumptlon rate to population growth rate?

* To understand urban transition dynamics
— Speed of growth for different settlements
— Direction of growth
— Type of growth

* Understanding growth can:
— Help estimate demand for services, direct investments
— Support development of policies for sustainable urbanization
— Support vulnerability assessment & disaster preparedness/response

&8 * ‘f,, J _ﬁ-w g ‘, N &ﬁ b

SRS .EARTH



Remote Sensing for moni
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Presenters: Mariano Gonzalez-Roglich, Alexander Zvoleff, Monica Noon
Conservation International, trends.earth@conservation.org
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-SDG 11.3.1

— Target 11.3: By 2030, enhance inclusive and sustainable urbanization and capacity
for participatory, integrated and sustainable human settlement planning and
management in all countries

 Data needs:
— Urban extent
— Population data

SRS .EARTH




-SDG 11.3.1

Trends.Earth urban extent

. (LN(POp,./Pop, )
e growth rate PGR = - :
e Part 2: Estimating the land use
o TSR consumption rate (LN(UFb,,, /Urb, )
i LCR = _
* Part 3: Estimating SDG 11.3.1 )
Gridded Populatfon of the (Annual Land Consumption rate)
World V4 LCRPGR =

(Annual Population growth rate)

UN@HABITAT
FOR A BETTER URBAN FUTURE

Metadata on SDGs Indicator 11.3.1
Indicator category: Tier ||
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!’ 7 é;’"")‘v ." ‘L ‘S;;d '\“'A/#
o] / g “‘



- COMPUTE SDG 11.3.1

Impervious Built-up
Index area nopulation
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1

. V3 AL ORI DS T L AT Ny - »
g o~ S ¢ SRS N ‘*{ L2 X A
A f i s B AR L R LR O e
o I e 4 & e 5 33 PN e 8 1 o
PN e ; % MY R
L N Sig o PO AT A ey ’, -

Satellite
images

Satellite
images

Satellite
images

Satellite
images

Pre-Computed

3 g

CONSERVATION
INTERNATIONAL

.EARTH

\:v::: ZTENY /: _.] . B
Index
Index area extent nopulation
Index area extent nopulation
Index area extent sopulation

& <N
S

o )‘ S <
L b i BT A

e

Al k. iy g ¥ g
TR s L :52 o

:
extent

Built-up Ci
nopulatio

area

User Input Global Data

Y A TR, T

",f’\ e X N P S5 ., 3 w . Ys“ "‘ e snsd S

- . . e N U Y RPN
ﬁ‘_"& 2 ) 8 bl Ty 2 AR &'l AT L \.5;{"2 e o o

('8 B2 5 ‘ 3 o 43 7 L
X et g AN e Y &L RS LT ,"4' i B
Ve = - S ALY ez N >
7 ol e ¢ s Oon 3t £
i =

¥ .
» 0 ) g o
Mo /.‘.‘s‘.? s -

SDG 11.3.1

SDG 11.3.1

SDG 11.3.1

Summary
Maps & Tables

2Ty
AR



- COMPUTE SDG 11.3.1

Global Man-made Processmg Workflow

Impervious Surface (GMIS)

Model trained with GMIS 2010 &
High quality URBAN Landsat derived stack 2010
GMIS IS_percentage > 1
GMIS standard_error < 25
ESA CCl land cover = urban

Models were trained
per terrestrial

ecoregion
Hi quality NON-URBAN (4000 for urban & 846 terrestrial ecoregions
GMISIS_percentage =0 4000 for non-urban)

GMIS standard_error=0
ESA CCl land cover <> urban

1998 Landsat derived 24-band stack Ra ndOm 2000 ; - -
2000 Landsat derived 24-band stack FO rest meeiotssseEinee
2005 Landsat derived 24-band stack 2005 impervious surface index
2010 Landsat derived 24-band stack (Regression

20 10 impervious surface index
20 15 impervious surface index

2015 Landsat derived 24-band stack
2018 Landsat derived 24-band stack

o ok ',,t. 'g) r'*vui;.‘» e (643;;.4-\ -«?H
B~ w8 RUAR L e e R

Brown de Colstoun, E. C., C. Huang, P. Wang, J. C. Tilton, B. Tan, J. Phillips, S. Niemczura, P.-Y. Ling, and R.
&%NEEQEN%‘#&'&T R EARTH E. Wolfe. 2017. Global Man-made Impervious Surface (GMIS) Dataset From Landsat. Palisades, NY: NASA
Socioeconomic Data and Applications Center (SEDAC).


https://doi.org/10.1093/biosci/bix014
https://doi.org/10.7927/H4P55KKF

- IMPERVIOUS SURFACE INDEX TO BUILT-UP AREA

Three parameters influence how a map of built-up area is produced from
the map of impervious surface index:

Impervious surface index (ISI): higher values reduce built-up area

Night time lights index (NTLI): higher values mean darker areas are
excluded form built-up

Water frequency: higher values allow areas with more frequent
occurrence of water to be included in the built-up area
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- URBAN MAPPER

Experimental

Earth Engine Apps

Impervious Surface Index (0-100)

(higher values reduce urban area)
20

\, " B e e N ; & I RN ’ ;N 1 4 : Night Time Lights Index (0-100)

(higher values reduce urban area)
Sentema

5

. Water frequency (0-100)

(higher values increase urban area)

25

Run analysis

Trends.Earth 30m data-set
[l Built-up before 2000
[l New built-up by 2005

New built-up by 2010

New built-up by 2015

. Water (JRC Global Surface Water)

This is a Conservation International tool developed in collaboration with NASA. It is still under
development, so please do not distribute externally. Contact: trends.earth@conservation.org.

Jandira

-"W" FJ‘I 3

4ot

CONSERVATION

INTERNATIONAL https://aeflanddegradation.users.earthengine.app/view/tfrendsearth-urban-mapper
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Define built-up area

CONSERVATION
INTERNATIONAL

i

7

/" Calculate Urban Area Change Metrics

Advanced Area Options

See the Urban Mapper page for assistance choosing these
Impervious Surface Index (0-100)
(higher values reduce urban area)
Night Time Lights Index (0-100)
(higher values reduce urban area)

Water Frequency (0-100)
(higher values increase urban ar

values.

v
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- CONVERTING BUILT-UP AREA TO URBAN EXTENT

Built-up density within a 500 m radius:

1) Urban 2> >50%
2) Suburban > 25-50%
3) Rural 2> <25%

Open space (0S):
4) Fringe 0S — 0S <100 m from urban and suburban
5) Captured 0S —> 0S fully surrounded by fringe 0S
6) Rural 0S —> All other 0S

Urban extent 2000

‘:| Rural

[:] Suburban

- Urban

- Fringe open space

- Captured open space

o TR, ¥ é;'vu Ry *‘"-..-;”’é“sf;“ "f,y?.‘ 3
B8R T sewmr A R by T TR
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Define urban areas (zonation)

CONSERVATION
INTERNATIONAL

/" Calculate Urban Area Change Metrics

Advanced Area Options

Urban definition

Percentage built-up considered suburban
v sidered rural)

Percentage built-up considered urban
(values below will be considered suburban)

Open s

Area of largest captured open space (hectares)
i us captured open space larger than this area wil
red rural)

Previous
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Buffer size (kilome

CONSERVATION
INTERNATIONAL




N % A T
¢ 0% f’ \_,é;"j*&!
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Y R
/ QGIS 2.18.15
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- REGIONAL TESTING

* UN-Habitat
* Mexico

* Peru
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- NEXT STEPS

. Contlnue the verlflcatlon process to provide regional gwdelmes
* Address limitation on hyper arid regions

* Work with gridded population data providers to improve relevance of population data at
city level.

Experimental

Earth Engine Apps ~** Q Washington, DC, USA

* Continue capacity building efforts R [ T ——

20

AR % ESCL, . ’ . - g
A . \ ¢ & . . : . el .
. (] SRy \ LK I S 2 Night Time Lights Index (0-100)
— wepinar & In person L AL Tk
LR w%” e ey 35y (higher values reduce urban area)
] M) s e ] e i ' 10

Water frequency (0-100)

(higher values increase urban area)

Trends.Earth 30m data-set
[l Built-up before 2005
Il New built-up by 2010

New built-up by 2015
n International tool developed in
ASA. It is still under development, so please

{ frin 2 ! ) L5 oo
3 b4 * af 4%
£ 3 ; do nof - T
U v %1 ds.earth@co vatic ‘ 4
; . Y ¥ 4
a “iow 3 i 2 8 ok .,.' erms of Use
. - . . » . - T S <. T T vt O & R TIEETET RO v s L 3 : ¥ A ¥ - g W
3 : i & . v o <,\ de L ST ) S AR LW B ) v e . T KT o R . A SRS
X s 738 iy ) D p 2 ’ R <3 - 2 SOl e R, > A B L TSR ety P . - ¥ «l v TR /ﬁ
3~ : § / £ » e P ® T, SN [T Ay P, s & ot 4 : . - > § 4 7 A o N B, !
# PPN . M 3 . Sk " g, Frovaagt ot e e | v o o O TN o L S SR TN R ISR
A P> 9 4 % - ’ > . b 4 7 2 ] o r T e Ul ey -~ . - LLNRR A, 0 2 W e : P . ie PN RSN T W A LRSS

SRS .EARTH

[l Water (JRC Global Surface Water)

AT A
<. Al},;“



. QGIS Plug in: Trends Earth
* Website: http://trends.earth

* Urban Mapper: https://geflanddegradation.users.earthengine.app/view/trendsearth-urban-
mapper
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Trends.Earth Exercise




Contacts

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

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

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

.-. . NASA’s Applied Remote Sensing Training Program
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Thank You

Please complete the homework by August 6™, 2019
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