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Learning Objectives ﬂ

« How to access data relevant to landslide and earthquake impact
* Learn about the characteristics of the data
 Learn how to interpret the data

h NASA’s Applied Remote Sensing Training Program




Session Outline

« Earthquake and Landslide Impacts

* Potential Problems to Address
— What areas have been affected by an earthquake?
— What areas have been damaged by an earthquake?
— What areas are at risk for landslides?
— What is the landslide impact?

« Other potential applications

h NASA’s Applied Remote Sensing Training Program




Earthquake Impacts

A 2018 report by the UN looked at economic & human losses as a
result of disasters:

https://www.unisdr.orq/2016/iddr/IDDR2018 Economic%20Losses.pdf

« Earthquakes were the 39 most common disasters, but responsible for
56% of deaths

Numbers of disasters per type 1998-2017

B rlood

B storm

B Earthquake

B Extreme temperature
B Landslide

& Drought

B wildfire

B volcanic activity

B Mass movement (dry)

NASA’s Applied Remote Sensing Training Program

Number of deaths
per disaster type 1998-2017

o

56%

747,234 deaths

17%

232,680

2,398
deaths

Image Credits: CRED & UNISDR

4.


https://www.unisdr.org/2016/iddr/IDDR2018_Economic%20Losses.pdf
https://www.unisdr.org/files/61119_credeconomiclosses.pdf

ARSET Trainings of Interest ﬂ

« Advanced Webinar: Radar Remote Sensing for Land, Water, & Disaster
Applications

— ARSET offered an advanced, online training in August 2018
— Eight hour training
— Available at: https://arset.gsfc.nasa.qov/disasters/webinars/advanced-SAR-18

h NASA’s Applied Remote Sensing Training Program



https://arset.gsfc.nasa.gov/disasters/webinars/advanced-SAR-18
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Advanced Rapid Imaging and Analysis (ARIA) for Natural
Hazards

Jet Propulsion Laboratory
; rnia Institute of Technology

. NAS A/JPL prOJeCt that USES i ané Analysis (ARIA) Project for Natural Hazards
Interferometric Synthetic Aperture ' :
Radar (INSAR) and Differential Global . f———
Positioning Systems (DGPS) to provide e el
Imagery to respond to natural disasters " ;

« Analysis done on a disaster-by-disaster
basis

 Avalilable at: https://aria.|pl.nasa.qov/

JPL-Caltech created this Damage Proxy Map (DPM) depicting areas of Southwestem Florida that were likely damaged (red and yellow pixels) as a result
of Hurricane Irma. More details can be found here.

Overview Science & Research Monitoring & Response

ARIA is a collaboration between JPL ARIA investigates the processes and As populations grow, response to
and Caltech to exploit radar and optical impacts of earthquakes, volcanoes, natural disasters is becoming an

remote sensing, GPS, and saismic me:lrl\f::t :L%s;::l;s::;erzlﬂhﬂ:a rda b increasingly important part of link
obsaervations for hazard science and applying modern geodesy, merged wilhy batween science and society. We are

response. ground-based observations, to help daveloping tools to use tha grawing

NASA’s Applied Remote Sensing Training Program



https://aria.jpl.nasa.gov/

Example: Magnitude 8.1 Chiapas Earthquake, Sept 2017

Ground Movement

-96° -95° -94°

17° - LA . |

15°

Contains modified Copemnicus Sentinel data (2017).

NASA’s Applied Remote Sensing Training Program



Example: Magnitude 8.1 Chiapas Earthquake, Sept 2017
Interferogram, Displayed in Google Earth

i e @ Google Earth Pro
¥ Search = BE @& e e Bl & (0 1 BRab|E Sign in

Search

ex: 37.407229, -122.107162

Get Directions History

¥ Places

» == My Places
v [ Temporary Places
v 53 ARIA_Coseismic S1AB-wra &=
PRELIMINARY 2017 Mw8.1 §

Chiapas-Oaxaca

B0 S1-IFG_RM_M1S2_TN1...
@ S1-IFG_RM_M1S1_TN1...
M0 S1-IFG_RM_M1S1_TN1...
5 $1-IFG_RM_M151_TN1...
B0 S1-IFG_RM_M1S2_TN1...
50 S1-IFG_RM_M1S2_TN1...
25> logo_Copernicus_NAS...

. O
Villahermosa “Villahermosa
o Tabasco

YyYYyYvywvyyy

An%

JPL-Caltech s ».Ch '._q.pé 5 ]

e * i i
TuxtlalGutiérrez. Tuxtla Gutiérrez®

rra N

Qo

¥ Layers
¥ - Primary Database

» v ¥ Borders and Labels

3 Places

> = Photos

== Roads

£ 3D Buildings

L} Ocean

L+ Weather

o Gallery

& Global Awareness
-3 More Image Landsat /"Copernicus
+ Terrain 018 Google

YYYYYY

e Google Earth

Data S10, NOAA, U.S. Navy, NGA, GEBCO

Imagery Date: 12/13/2015 16°32'17.21"N 94°38'54.00"W elev 207ft eye alt 170.28 mi

NASA’s Applied Remote Sensing Training Program 9
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ARIA Damage Proxy Map ﬂ

 On a disaster-by-disaster basis, the ARIA team creates a map that indicates
significant ground surface change

* Preliminary validation can be done by comparing SAR images and optical satellite
imagery

 These maps can be used as guidance to identify damaged areas

h NASA’s Applied Remote Sensing Training Program




Example: Magnitude 8.1 Chiapas Earthquake, Sept 2017

Damage Proxy Map

Contains modified
Copernicus
Sentinel data (2017)

Qenito Juarez =

(R"Iaua Romero

“Sixteppe

Juchitan de
G 'Cfehuanteﬁé't

o _ .
_,-.-.@alina"Cruz

© 2017 Google
0 2017 INEGI
Image Landsat [ Copernicus
Data S10, NOAA, U.S. Navy, NGA, GEBCO

NASA’s Applied Remote Sensing Training Program
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International Charter Damage Assessments

4\ Earthquake

Jojutia town / Jojutla Municipality / Morelos State

il .|.|.l|_'!_

P i

Damage Assessment in Jojutla
town, Jojutla Municipality, State of
Morelos, Mexico

This map ilustrates satefite-detecled, potentially
damaged structures in S town of Joutla, Joutla
Muricipalit,  Morelos  State, Mexico, The
anatyred area is located approximately B2 km
west of the main shock epicenter of the 19
September 2017 M1 earthquake. UNITAR-
UNOSAT identified 1,102 potentially damaged
struchmras. The analysis was performed using a
past-event Pleades satelite image acquied on
03 October 2017 and Bing as pre-avent image.
This is a premnary analysis and has not yet
been vabdated in te field. Ploase send ground
feedback 1o UNITAR - UNDSAT,

Legsnd
= ol

S Cry/Town
= Prmayroad
= Local road

] Utben and nusal block Miguel Hidalgo -

s Scale bor A3 1024090

NASA’s Applied Remote Sensing Training Program 13
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2018 Kilauea Volcanic Eruption

June 5, 2018, relative to Dec 19, 2017

Mawaiian Paradise Park

Mountain View

Island of Hawai'i

Pahala
Data LDEO-Columbia, NSF, NOAA
@ 2018 Google
Image Landsat /| Copernicus
Data MBARI

NASA’s Applied Remote Sensing Training Program
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Landslide Impacts

e Landslides can be triggered by:

— rainfall

— earthquakes - g
— mining Pt
— volcanoes

Reported Landslide Fatalities

— freeze-thaw, snowmelt
501 - 5000

« Landslides have killed 26,000+ people . 515
worldwide since 2007 (~3,700/year) '

Text credit: Dalia Kirschbaum, 2016 ARSET presentation. Image: reported landslide fatalities, from 1988-2017. Credit: NASA Earth Observatory

NASA’s Applied Remote Sensing Training Program

K Rio de Janeiro, Brazil
January 2071
A number of landslides
followed heavy rains

and floading, killing
over 900 people

Uttarakhand, India
June 2013

5,000 or more perished
in rain-triggered landslides
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https://earthobservatory.nasa.gov/images/92018/predicting-landslide-hazards-in-near-real-time

ARSET Trainings of Interest ﬂ

* Using NASA Remote Sensing for Disaster Management
— An introductory, online training provided June 2016

— Four-hour training

— Landslides were covered in Session 4
— Available at: https://arset.gsfc.nasa.qov/disasters/webinars/disaster-overview-2016

h NASA’s Applied Remote Sensing Training Program


https://arset.gsfc.nasa.gov/disasters/webinars/disaster-overview-2016
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Landslide Hazard Assessment for Situational Awareness (LHASA)

« Rainfall is the most common trigger of
landslides

 LHASA looks at current precipitation
data and rainfall over the past 7 days

* In high precipitation areas, it then looks
at the terrain, including:
— roads
— forest loss
— tectonic faults
— weak bedrock
— steep hillsides

https://pmm.nasa.qov/applications/qgl
obal-landslide-model

NASA’s Applied Remote Sensing Training Program

Reported Landslide Fatalities
*0 1-10 “11-25 26-50 51-100 101-5000

A close-up view of the potential landslide activity during July in
Southeast Asia as evaluated by NASA's Landslide Hazard
Assessment model for Situational Awareness model. Overlaid on
top are reported landslide fatalities dating back to 2007.



https://pmm.nasa.gov/applications/global-landslide-model

Global Landslide Nowcast ﬂ

 Avallable:
— In the NASA Disasters Portal: https://maps.disasters.nasa.gov
— On the Precipitation Measurement Mission website: \
hitps://pmm.nasa.gov/precip-apps Pro: layers (including landslide
\ nowcast, precipitation) are

Pro: data loads quickly, can easier to manipulate
download data in other formats Con: it can take a long tme
Con: it can be more challenging for visualization layers to load

to manipulate the visualizations

h NASA’s Applied Remote Sensing Training Program


https://maps.disasters.nasa.gov/
https://pmm.nasa.gov/precip-apps

Global Landslide Nowcast ﬂ

 Avalilable:
— In the NASA Disasters Portal: https://maps.disasters.nasa.qov

— On the Precipitation Measurement Mission website:
https.//pmm.nasa.gov/precip-apps

« Nowcast Reports are also available at https://disasters.nasa.gov/landslides

h NASA’s Applied Remote Sensing Training Program



https://maps.disasters.nasa.gov/
https://pmm.nasa.gov/precip-apps
https://disasters.nasa.gov/landslides

Example: 2017 Mudslide in Colombia

B Muzsa Mustaiss (212017 Landslide Susceptibility
LF ]

|'\ I G L=
labal Landslida Catalag B -

Fatalitios (2007-2018)
off - e 0
o, O .0 B s
O n.z: B o
O m.: -

SRV NMEB | A 0O

- -

51 . 500

NASA Precipitation Measurement Mission Landslide Nowcast:
website: https://pmm.nasa.qgov/extreme- https://disasters.nasa.gov/landslides/
weather/deadly-flooding-rains-near-mocoa-
colombia-measured-imerg
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https://pmm.nasa.gov/extreme-weather/deadly-flooding-rains-near-mocoa-colombia-measured-imerg
https://disasters.nasa.gov/landslides/

Example: 2017 Mudslide in Colombia

e Listed as a flood event,
but includes products
on landslide and
mudflow

e Can be found either in:

— the activation list:
https://disasterscharter
.org/web/quest/chart
er-activations

— the Disasters charter
map:
https://cgt.disastersch
arter.org/

e
€3 wateribach iderherd rom SATM Lane digital sbevstion model]

. s
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https://disasterscharter.org/web/guest/charter-activations
https://cgt.disasterscharter.org/

Global Landslide Catalog

PY Fe e d S i nto th e g |O b aI Lan d Sl i d e H aZ ard @ NASA's Open Data Portal Data Catalog  About  Developer Resources  Suggest a Dataset = fF ¥ o Tt Q | eahook
Global Landslide Catalog @ = B8O
kil

. .
Assessment for Situational Awareness S i e
The Global Landslide Catalog (GLC) was developed with the goal of identifying rainfall- » More Views I Visualize | Export D?ScussoEmbed IAbcut
rrnd Tnndelida munnte armiind the sodd camaedlaee o cian i v lnentinn Tha 1

(LHASA) and Global Landslide Bl 4 e

Nowcast : = -
* |dentifies rainfall-triggered landslide W . Y~ | Ry |
events LA

TAN

https://data.nasa.gov/Earth-
Science/Global-Landslide- A
Catalog/h9d8-neg4 v f el

Ocean

"By, =™ ‘o
« Available at: \’,*} P e
%

B
:

[ 3
00

NASA's ODEH Data Portal HomePage PrivacyPolicy ContactUs  Site Feedback  NASA Official: Jason Duley
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https://data.nasa.gov/Earth-Science/Global-Landslide-Catalog/h9d8-neg4
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