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https://ttweathercenter.com/severe-weather/landslides/

https://e360.yale.edu/features/rising waters how fast and

https://phys.org/news/2019-12-philippines-homes.html

how far will_sea_levels rise
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https://phys.org/news/2019-12-philippines-homes.html
https://e360.yale.edu/features/rising_waters_how_fast_and_how_far_will_sea_levels_rise
https://ttweathercenter.com/severe-weather/landslides/

Peligro, exposicion y riesgo de
&S pronosticados (1-5 dias)

Prondsticos de derrumbes
estacionales

Escenarios de peligro de
derrumbes basados en el
potencial sismico vy lluvias

pronosticadas

Actualizacidn de escenarios de
peligro y exposicion en base a
caracteristicas sismicas o
meteoroldgicas

ldentificacion y/o
mapeo de peligros en

cascada o Pron&ticos del presente

oy . s , ded es,
Mitigacién salste Respuestc mcfionesy mapes
de exposicion y riesgo
en fiempo redl

Incorporacion de la geometria de apeo rdpido post-evento

los derrumbes y propiedades Mapeo y colaboraciéon a través
materiales de datos de campo para de la Ciencia Ciudadana
mejorar modelos mecanisticos

ReCU perqcién Identificacion de posibles
peligros en cascada
Actualizacion de estimaciones
de peligro de Ps Reconocimiento de
derrumbes y exposicion Campo y mapeo in situ
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Los Deslizamientos de Tierra son un Gran Problema

Y Tienen Varias Causas

Earthquakes
(USGS catalogs,
SAR Deformation)

earthquake.usgs.gov,

Si
Felt Report - Tell Us! ummary

Did You Feel It?
Landslides

ShakeMap

PAGER @Estimated Area Exposed to Hazard

Ground Failure

Little or no landsliding is
expected, but some landslides
could have occurred in highly
susceptible areas.

Technical
Origin
Moment Tensor

Waveforms
F)Estimated Population Exposure

Download Event KML

View Nearby Seismicity .
The number of people living

near areas that could have
produced landslides in this
earthquake is low, but
landslide damage or fatalities
are still possible in highly

Data & Products susceptible areas. This is not a
direct estimate of landslide

Earthquakes

Hazards

Leam fatalities or losses.

Monitoring

VIEW LANDSLIDES MAP

EB)Estimated Population Exjj

Liquefaction

EEstimated Area Exposed t

Little or no liquefaction i
expected, but some
liquefaction could have
occurred in highly susci
areas

nfrastructure
(Open Street Map,
National Inventories,
and databases)

The number of people li
near areas that could hg
produced liquefaction in
earthguake is low, but

liquefaction damage or
fatalities are still possibl
highly susceptible areas
is not a direct estimate ¢
liquefaction fatalities or |
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Research VIEW LIQUEFACTION MAP




Algunos Pequenos Estados Insulares Estan Altamente Expuestos
los Derrumbes
Debido a una Combinacion Comun de factores

&P
m

Suelos Volcanicos Ciclones Poblacion Deforestacion
y Pendientes Tropicales Densa
Empinadas Intensos

NASA's Applied Remote Sensing Training Program https://doi.org/10.5194/nhess-20-3413-2020 5 ‘



https://doi.org/10.5194/nhess-20-3413-2020

Algunos Recursos para Evaluar el Peligro de
Derrumbes Antes de un Evento



Global Landslide Catalog (GLC)

En la Pagina de Landslide Viewer (landslides.nasa.gov/viewer)

E’ NASA Landslide Viewer
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Download the full Landslide Catalog
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http://landslides.nasa.gov/viewer
http://dx.doi.org/10.1016/j.geomorph.2015.03.016

Global Landslide Catalog (GLC)

En la Pagina de Landslide Viewer (landslides.nasa.gov/viewer)

P’ NASA Landslide Viewer
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Download the full Landslide Catalog
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http://landslides.nasa.gov/viewer

Mas del “Cooperative Open Online Landslide Reposito

En la Pagina de Landslide Viewer (landslides.nasa.gov/viewer)

F NASA Landslide Viewer
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Download the full Landslide Catalog
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http://landslides.nasa.gov/viewer

Muertes y Cronologia

i

landslides.nasa.gov/viewer)
’ Qﬂ- b .a- _ : | - 0 L A
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http://landslides.nasa.gov/viewer

Global Landslide Catalog
Downloadable Products

Descqrgue TOdOS Ios Dqlllo"l'heCooperativeOpenOnline

Landslide Repositary (COCOLR) is a
worldwide database of landslide
events from NASA, scientists, and
citizen scientists. You can download

Enla Pégina de Landslide View e coorcaaiog as a e

geodatabase (_ gdb), shapefiles [ shp),
or comma-separated values {.csv).
Learn more about the data and citizen
science at landslides nasa.gov.

Tags

617 catalog coolr csv file
geodatabase glc global
landslide 1andslide inventory
nasa point polygon shapefile

F NASA Landslide Vie

Find address or

P T LE | ]
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%,
COOLR Sources

and Citations

COOLR Sources and Citations (CSV)

Important citation information about the landslide catalogs within the
Cooperative Open Online Landslide Repository.

YO,
Global Gridded Landslide Inventory

Count of landslides mapped within each 1-km grid cell. This file contains most
of the landslide inventories used for training version 2.0 of the global landslide
nowcast, now under review at Frontiers in Earth Science.

& o®
NASA Global Landslide Catalog Points (CSV)

The NASA Cooperative Open Online Landslide Repository (COOLR) points,
downloadable as a .csv file.

& o
NASA Global Landslide Catalog Points (Shapefile)

The MASA Cooperative Open Online Landslide Repository (COOLR) points,
downloadable as a shp file.

N O)
NASA Global Landslide Catalog Polygons (CSV)

The MNASA Cooperafive Open Online Landslide Repository (COOLR)
polygons, downloadable as a .csv file.

N0,
NASA Global Landslide Catalog Polygons (Shapefile)

The MNASA Cooperafive Open Online Landslide Repository (COOLR)
polygons, downloadable as a .shp file.


http://landslides.nasa.gov/viewer

Mapa de Susceptibilidad a Derrumbes

En la PAgina de Landslide Viewer (landslides.nasa.gov/viewer)
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http://landslides.nasa.gov/viewer
http://dx.doi.org/10.1007/s11069-017-2757-y

Mapa de Susceptibilidad a Derrumbes

En la Pagina de Landslide Viewer (landslides.nasa.gov/viewer)
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http://landslides.nasa.gov/viewer
https://gpm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip

Algunos Recursos para Evaluar el Peligro de
Derrumbes Durante un Evento



Global Landslide Nowcast (Pronostico del Presente)

En Landslide Viewer (landslides.nasa.gov/viewer)

4 e
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http://landslides.nasa.gov/viewer
https://doi.org/10.3389/feart.2021.640043

Global Landslide Nowcast (Pronostico del Presente)

En Landslide Viewer (landslides.nasa.gov/viewer)

F NASA Landslide Viewer Download the full Landslide Catalog F NASA Lands'ide Viewer Download the full Landslide Catalog
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http://landslides.nasa.gov/viewer
https://maps.nccs.nasa.gov/download/landslides/nowcast/hazard/

Poblacion y Caminos Expuestos del
Global Landslide Nowcast

En Landslide Viewer (landslides.nasa.gov/viewer)
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http://landslides.nasa.gov/viewer

C & maps.nces.nasa.gov,

Poblacion y C.qmlnos EXPU€ T, dox of /dow
Global Landslide Nowcast
At Landslide Viewer (landslides.na

nload/landslides/nowcast/exposure/csv

Name Last modified Size Description

a Parent Directory, -
2021-04-11_1900.csv 05-May-2021 13:31 4.3M
2021-04-14_0000.csv 05-May-2021 13:31 4.4M
2021-04-26_1900 csv 05-May-2021 13:31 4 4M

2021-04-27_0900.csv 05-May-2021 13:31 4.4M
Index of /download/landslides/nowcas [ 2021.05.03_0900.csv 05-May-2021 13:31 4.5
2021-05-03_1500.csv 05-May-2021 13:47 4.5M

Name Last modified  Size Description 2021-05-04_0900.csv 14-May-2021 11:27 4 5M
2021-05-12_0900.csv 14-May-2021 11:27 4.4M

48 Parent Directory - 2021-05-12_1500 csv 14-May-2021 11:27 4 4M
W admindzip  26-May-2021 10:06 325M 2021-05-13_1500.csv 14-May-2021 16:31 4.4M
Desel 23-Jul-20211030 - 2021-05-13_2100 csv 14-May-2021 22:30 4 4M

2021-05-14 0300.csv 15-Mav-2021 04:30 4 4M
2021-05-14 0900.csv 15-Mav-2021 10:30 4 4M
2021-05-14 1500.csv 15-May-2021 16:30 4 4M
2021-05-14 2100.csv 15-Mav-2021 22:30 4 4M
2021-05-15_0300.csv 16-Mav-2021 04:30 4 4M
2021-05-15_0900.csv 16-Mav-2021 10:30 4 4M
2021-05-15_1500.csv 16-May-2021 16:30 4 4M
2021-05-15 2100.csv 16-May-2021 22:30 4 5M
2021-05-16_0300.csv 17-Mav-2021 04:30 4 5M
NASA's Applied Remote Sensing Training Program 2021-05-16_0900.csv 17-May-2021 10:30 4.5M



https://maps.nccs.nasa.gov/download/landslides/nowcast/exposure/
http://landslides.nasa.gov/viewer

Nuevas Funcionalidades del Global Landslide Nowcast (LHASA 2.

Salidas probabilisticas, en vez de
categoricas

— Debido al uso de machine
learning

— Incorpora la humedad del suelo y
la masa de la nieve

Mayor precision
Andlisis de exposicion

NASA's Applied Remote Sensing Training Program

Sin embargo, la version 1.1 aun se
publica en las siguientes paginas
https://ommpublisher.pps.eosdis.nasq.
qov/y
https://apm.nasa.gov/data/visualizati
ons/precip-apps.

Ambas pdaginas permiten visualizar la
salida del modelo “clasico™

___________


https://pmmpublisher.pps.eosdis.nasa.gov/
https://gpm.nasa.gov/data/visualizations/precip-apps

El Modelo “Landslide Hazard Assessment for Situational Awarenes
(LHASA)”

Version 1.1 Version 2.0
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El Modelo “Landslide Hazard Assessment for Situational Awarenes

(LHASA)

Version 1.1
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IMERG: Integrated Multi-satellitE Retrievals for GPM
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Salida de LHASA para el Huracdan Willa, 2018

Version 1.1
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El Modelo “Landslide Hazard Assessment for Situational Awaren
(LHASA)”

Version 1.1

()
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El Modelo “Landslide Hazard Assessment for Situational Awarenes
(LHASA)

Version 2.0
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El Modelo “Landslide Hazard Assessment for Situationa

(LHASA)

Version 2.0
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El Modelo “Landslide Hazard Assessment for Situational Awarenes

90°0'0"W 85°0'0"W

Version 2.0

Hazard 4th November

Probability
- High : 0.974229

- Low : 2.40395e-06

10°00'°N=1—0 75 150 300 Kilometers
| B w0

|
90"0"0”W 85°0'0"
NASA's Applied Remote Sensing Training Program 27 ‘




El Modelo “Landslide Hazard Assessment for Situational Awarenes

Version 2.0
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Informar sobre Derrumbes Después de un Evento _
>

7
En Landslide Reporter (landslides.nasa.gov/reporter)

S(/é

h NASA’s Applied Remote Sensing Training Program


http://landslides.nasa.gov/reporter

;Para Qué Informar sobre Derrumbes?

En Landslide Reporter (landslides.nasa.gov/reporter)

Beneficios para la Ciencia:

e Utilizamos estos datos para evaluar el
nowcast y otros modelos.

 Ayuda a cuantificar los impactos de los
derrumbes que actualmente se informan
por de bagjo de la realidad

e Llenalos vacios en nuestro conocimiento
causados por sesgos en ofros inventarios
de derrumbes como GLC

— Esto podria llevar a una distribucion
Mas justa de los esfuerzos de
investigacion y mitigacion a los
lugares que mas lo necesitan.

NASA's Applied Remote Sensing Training Program

Beneficios para Su Comunidad:

Atrae la atencidon mundial sobre su
trabqjo en la reduccion del riesgo de
desastres.

Puede ser una herramienta para educar
a los ciudadanos sobre el peligro de
derrumbes.

Ayuda a mejorar la precision de los
modelos de derrumbes en su area

Fomenta el intercambio de datos entre
ofras partes interesadas

Puede proporcionar la justificacion para
futuras solicitudes de financiacion.

iNo necesitas crear tu propia aplicacion
para hacer [o mismol!
@


http://landslides.nasa.gov/reporter

lolllll
@

,-,l

Informar sobre Derrumbes Después de un Evento

En Landslide Reporter (landslides.nasa.gov/reporter)

&« c # maps.nces

maps.nccs.n

'o Know you

Posting, Privacy, and Takedown Policy

11 have read and agree to the Posting, Privacy, and Takedown Policy.

j Landslide Reporter

Submit your landslides to NASA's growing landslide catalog and help enable betier landslide research,
prediction, and response. Thank you for your help!

To learn more:

» Watch the Landslide Reporter Quick Start video

NASA's Applied Remote Sensing Training Program


http://landslides.nasa.gov/reporter

Informar sobre Derrumbes Después de un Evento

En Landslide Reporter (landslides.nasa.gov/reporter)

g" Laﬂdsnde Reportef' Global Landslide Catalog ¥ @
k. < Landslide Reporter Points
Location
Click the map to draw the location.
Vanuatu Q {:}

- Address: ArcGIS World Geocoding Service
Vanuaty| : (1)

"+ Address: ArcGIS World

Geocoding Service (1) Vanuatu

Details

Name of Information Source (required)

The Times

Link to Information Source

Double-click to
complete

Event Date

‘ & | July 30, 2021

Event Time (approximate)

Select... o

Earthstar Geographi

NASA’s Applied Remote Sensing Training Program



http://landslides.nasa.gov/reporter

Informar sobre Derrumbes Después de un Evento

En landslides.nasa.gov

LANDSLIDES @ NASA \bout How to Report Data

Short Guides
This short 2-page guide will help you REpCII'tEF QUIDI‘( Start
you read the how-to guides below to .

[ "
scientists. -

. T

L
2
UNLTED & :
STATES c - '_

“*Please note, guides in other langus
These guides have not been cleaned
accuracy of the translations.

Landslide Reporte

Very short introdu

contribute landslic

MERICD

Volunteer Translat el ..

* Arabic ( dy; . 'ﬁar #-'h' ..
— gh

» Bengali (9T¢ o
v | andslide R rt

* Czech (Cesti a n S I e e po e r

* Gujarati (3 — 5 i
oiaild] 21513 - ta rt

Ty Watch on (8 YouTube y
foyior % e

¢ [talian (Italiano) Lanaside Keporter: Keporter delle rrane
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Estudio de Caso- Rio de Janeiro



LHASA-Rio 1.0 RIO
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RIO

LHASA-Rio 1.0 PREFEITURA

Skl oSeh. s }
£ g‘ - Q

- e 99 Eg

"Q Q O Q %Jamlm

Veja se estd chovendo na estagdo do Alerta Rio mais §"

proxima de vocé! e L0 7 .@.,.: an ."ﬁ ﬁ
i Q ey EQ
(e B -
Eet s

Leia mais

& e O

Radar Meteoroldgico Chuvae Baixe nossos dados! Previsdo do Tempo
do Sumaré Escorregamento
LHASA Rio Dados meteorologicos de Proximas 24 horas no Rio
H d Confira imagens Situa¢do do Municipio 15 em 15 minutos! de Janeiro
azar atualizadas

- Moderate

= Praffsiura da Ci o Rio @8 Jansiro.
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LHASA- Rio 1 ’O PREFEITURA

RIO

169 demumbes mapeados, 156 c'lqs de peligro detectadas por LHASA Rio (Tasa de éxito de un 92,3%).

4

!

Fonte
® GEORIO

® GEORIO SHP
NASA
® |PP
' LHASA Rio Resumo Fevereiro
ALTO
MODERADO

Fuentes de Datos: LHASA Rio, Geo-Rio, NASA e IPP (imdagenes de alta resolucion)
Diapositiva cortesia de Felipe C. Mandarino, Rio de Janeiro
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Comenzar con LHASA Version 1.1



Lo Que Necesita para Ejecutar LHASA Version 1.1

 Una computadora con el sistema de

Windows

— (LHASA funciona en oftros sistemas,
pero la apariencia y otros atributos
son diferentes a los que se ven

aqui.)
« Una conexion ainternet

« El soffware para estadisticas R

— Descargar aqui hitps://cloud.r-
project.orqg/

— (Es gratis.)
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Comenzar con LHASA Version 1.1

Paso No. 1: Descargar el cédigo de https://qgithub.com/nasa/LHASA

[_:_| nasa LHASA (= Unwatch - 7 W Unstar ] ¥ Fork

¢» Code

¥ master - F 1branch > 0tags Go to file Add file = + About

Landslide Hazard Analysis for

. thomasastanley update ARISS.4if ... Situational Awareness

APLr undate ARI9S.tif 5 minutes aq ¢® software.nasa.gov/software/gsc-17452-1
ARI9S tif update ARI9S.tif 5 minutes ag ) Readme

LHASA.r update ARI95.tif

LICENSE.pdf rename license file 2 years ag S

README.md add Vightel link

README.md
Packages

LHASA
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https://github.com/nasa/LHASA

Comenzar con LHASA Version 1.1

Paso No. 2: Descargar el mapa global de susceptibilidad a derrumbes de:
https://apm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip

# gpm.nasa.gov/app

GLOBL\L PRECIPITATION MEASUREMENT

Missions Data Applications Science Resources Education

O use su propio
mapa de

improve predic

This video is public domain and can be downloaded at: http://svs.gsfc.nasa.gov/goto?

. 11091&nbsp; e Landslide Re
susceptibilidad e More S
e Landslide R¢

(en formGTO pads LHASA-master global-landslide-susceptibility-map-1-30-20 Twitter

GeoTlFF)

Marme - Date modified Type
HASA) model was

suscV1_1.tfw \M TFW File LG vide range of users. The
suscV1_1.tif TIF File 32,254 KB EIGEIGEININGE

NASA Ear

Open link in new tab

susch1_1.tif.awxml LI XML Document LI e likely to of Open link in new window
ative Open On
bal Landslide
| andslide Repd

Open link in incognito window

suscW1_1.tif vat.cpg J LI CPG File 1 KB
susch1_1.tif vat.dbf 0 &53 AM DEF File 1EE
suscW1_1.tifxml £30/2020 8:59 AM XML Document 1 KB

Save link as...

Copy link address

For more information on global landslide inventories and NASA's landslide modeling @
please visit https://landslides.nasa.gov

Further reading on the model structure and evaluation is available at:
https://landslides.nasa.gov/resources.htm

Pleace ing this information:
https:/fgpm.nasa.gov/sites/default/files/downloads/ :|I bal-lands I|.:I susceptibility- m:|:1 30-20zip

NASA's Applied Remote Sensing Training Program 4]



https://gpm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip

Comenzar con LHASA Version 1.1

Paso No. 3: Descargar los datos de IMERG de hitps://gapm.nasa.gov/data/imerg

1

Day IMERG Late Run Precipitation Accumulations in GeoTIFF format

1t

Download URL: https://jsimpsonhttps.pps.eosdis.nasa.gov/imerg/gis/ nost

Longer latency than Early Run but a higher quality product.

Click here to register for the PPS FTP

Read documentation for using IMERG GeoTIFF + Wordfiles

Files located in ./[yyyy]l/[mm]

30 minute, 3 hour, 1 day, 7 day, and 1 month files are all available in the same
directory, with the timespan indicated within the filename (e.g. 3B-HHR-
L.MS.MRG.3IMERG.20200516-S083000-E085959.0510.V06B.3hr.tif is a 3 hour file)

1 month files are located in the folder corresponding to the first day of each month.
Precipitation values are scaled by a factor of x10 (0.17mm) for 30 minute, 3 hour, 1 day,
3 day and 7 day files, and are scaled by a factor of x1 (1mm) for 1 month files.

1 Day IMERG Late Run Precipitation Accumulations in Geol IrF rormat

1 Month IMERG Final Run Precipitation Accumulations in GeoTIFF format
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Comenzar con LHASA Version 1.1

Paso No. 3a: Registrarse en el NASA Precipitation Processing System (PPS)

(& @ registration.pps.eosdis.nasa.gov,

PPS Registration

Click on "Register” {0 get access to PPS Products.

Fill out the form and click on "Save".
You will get a confirmation e-mail and use it to complete the process.

If you don't receive this e-mail in one hour, please check in your spam folder, and then contact helpdesk@mail.pps.eosdis.nasa.gov to resolve the issue.

Once you are registered, you can edit your information by entering in your email address (below) and clicking on "Venfy Email or Update Info". Please follow the instructions
contained in the automated email to complete the process.

Please note that by registering to get access to GPM data through PPS, you are also agreeing to receive emails from PPS informing you of system and product status. If you do no
wish to receive system status emails then please do not register for access to PPS.

We do not accept email addresses that require us to take a manual action (Boxbe, etc.). Please do not use a university address that is a reflector to gmail but use the direct gmail
address instead.

If you plan to use Near-Real Time (NRT) data stored on jsimpsonfips. pps.eosdis.nasa gov, make sure to check the box stating that you are interested in NRT products. Otherwise,
your account will only allow access to production data on arthurhou.pps.eosdis.nasa.gov. However, if you do not need to use NRT products, please do not register for NRT access.
You can add/remove NRT access using the "Verify Email or Update Info” tool.

Please note that your Email will be converted to lower case. Once registration is completed use this email address in fower case as both your User Name and Password to retrieve
data from our FTP archives or place orders through STORM.

NEVER reply to an email that is sent to you. If you have questions, please contact helpdesk@mail.pps.eosdis.nasa.gov.

Register
OR

Enter registeredt emai: https://reqistration.pps.eosdis.nasa.gov/

Verify Email or Update Info| Remove from access to PPS re Q iSTrO Ti O n /
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Comenzar con LHASA Version 1.1

6

C i@ jsimpsonhttps.pps.eosdis.nasa.gov

@ jsimpsonhttps.pps.eosdis.nas

Index of /imerg/gis/200 Index of /imerg/gis/2004/08

c Name Last modified Size Des Name Last modified Size Description
— r=ITTS: |
. Parent Directory -
. 202107271530 -  Parent Dicecory _ gm DAY-L GISIMERG2 > 2019-08-18 17:44 6 4M
Cy12 2021-07-27 15-40 - s O N 2019-08-22 15:50 - E— == T e
- 3B-DAY-L GIS IMERG 2 > 2019-08-18 17-47 6 4M
£3 2000/ 2019-08-19 14:52 - Qo o1908221603 -
A, % 3B-DAY-L GISIMERG2 > 2019-08-18 17:50 6.7M
32001 2019-08-20 12:40 - (D0 2019-08-2216:34 -
N ) '} 3B-DAY-L GISIMERG.2.> 2019-08-18 17:53 6.8M
32002 2019-08-2211:43 - 0 2019-08-2216:36 -
N _ ] 3B-DAY-L GISIMERG.2.> 2019-08-18 17:36 6.7M
32003/ 2019-08-2215:12 - ot A 2019-08-2217:08 - A
| 3B-DAY-L GIS IMERG 2 > 2019-08-18 17-39 6 5M
R 201908230948 - Q% DAl W} 3B-DAY-L GISIMERG2.> 2019-08-18 18:02 6.6M
£3 2005/ 2019-08-23 22:53 - 2307 2019-08-2217:37 - T e
32006

-DAY-L GISIMERG.2. = 2019-08-18 18:23 6.7M SM
-DAY-L GISIMERG.2. = 2019-08-18 18:26 6.6M
-DAY-L GISIMERG.2.>  2019-08-18 18:29 6.6M
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Comenzar con LHASA Version 1.1

Paso No. 3c: Exiraer archivos de datos de lluvias

3B-DAY-L.GIS.IMER

View Compressed Folder Tools
View

C » Downloads LHASA-rnastwj[: Downloads LHASA-rmaster IMERG 3B-DAY-L.GIS.IMERG. 20040801 V06E. zip

MName MName B Type Con
'C Downloads LHASA-master IMERG
B global-landslide-susceptibili . 3B-DAY-L.GIS.IMERG.20040201 . V06E. ice.tw TFW File

_EE B 3B-DAV-L.GISIMERG.20040801.V06B.ice.tif TIF File Name - Date modified Type
3B-DAY-LGIS.MERG.200408 1§ 3g-DAY-L.GIS.IMERG.20040801.VOEB. liquid.tfw TFW File
3B-DAY-L.GIS.IMERG.20040801.V06B. liquid.if TIF File
B ARI95.tif R R . ) -
B LHAsAr . 3B-DAY-L.GIS.IMERG.20040201.V06B. liquidPercent.tfw TFW File e
LICENSE pdf Bl 3B-DAY-L.GIS.IMERG.20040801. TIF File 407TKE  No
I README.md I 38-DAY-L.GIS.IMERG.20040801.V06B. tfu TFW File 1KB No
B 2B-DAY-L.GIS.IMERG.20040801 VOGE.tif TIF File 2,991KB  No 3,190 KB

3B-DAY-L.GIS.IMERG.20040801.VOGB liquid.tif 818/ TIF File
3B-DAY-L.GIS.IMERG.20040201. V0GB zi ! Compressed (zipp...

e e

. DOl et Text Document 1KE Mo 1 KB
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Comenzar con LHASA Version 1.1

Paso No. 4: Calcular el indice de Precipitacidon Antecedente

R File Edit Packages Windows Help

== == == =3k

#

7-day ARI calculation vl.l.1
2021-8-2
Thomas Stanley NASis Downloads » LHASA-rmaster

Calculates a 7-day

Marne - Date modified Type
Load R packages

library(raster) l AP 8/2/2021 10:53 AM File folder

l global-landslide-susceptibility-map-1-30...  8/1/2021 4:42 PM File folder

# Set working directs - =3 A -
IMERC 8/2/2021 10:34 AM File folde
setwd ('C:/LHASA") L . EARVERY ile folder
. . . . APlr 1-1 E'EDE1 2720 P R File 1KE

files <- list.files (= FXRERTS 1/12/2021 8:20 PM TIF File 24,122 KB

B LHAsAr 1/12/72021 8:20 PM R File 2 KB

Set antecedent raii
iRI window <— 7 LICEMSE. pdf 1/12/2021 8:20 PM Adobe Acrobat D... 132 KB
# Set IDW exponent . F!.E.':'-.Dl"-a'1E.r'r'||:| 1.-'“' E_-'I.EDE-I E-.:ED F'I"-a'1 |"-.«'1D FIlE‘ 1 HE:

exponent <- 2

#

Calculate weights

w <- 1/seq(ARI.window, 1)“exponent

#

Iterate through every day, starting at the end of the 1st ARI window

for(day in ARI.window:length(files)){
# Open files within window, including current day

IMERG <- crop(stack(files[(day - ARI.window + 1):day]), extent(-180, 180, -&0, €0))
# Calculate antecedent rainfall index

}

writeRaster (ARI, filename=gsub ('IMERG/", "ARI/', files[day]))

NASA's Applied Remote Sensing Training Program
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Comenzar con LHASA Version 1.1

Paso No. 4: Calcular el indice de Precipitacidon Antecedente

R
File Edit Packages Windows Help

Downloads L HASA-master AP
== | 2

7-day ARI calculation vl.1 I L
2020-4-2 ;:E calculation vl.l1
Thomas Stanley NASA GSFC/GESTAR/USRA """ e

Calculates a 7-day antecedent ralnfallE;%ﬂ

BE.liquid. t|1' )
# Load R packages

library(raster)

# Set working directory
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Comenzar con LHASA Version 1.1

Paso No. 4: Ejecutar el modelo LHASA

R File Edit Packages Windows Help

# NASA Goddard Space Flight Center ~
# Maps the potential for landslides by identifying which locations

# exceed thresholds for a 7-day antecedent precipitation index

# and a landslide susceptibility map.

# Load packages

Downloads LHASA-master

# Set working directory

setwd('C:/LHASA") Date modified Type

# Open antecedent rainfall threshold file R )2 hf File folder
# Note that the version of this file posted at https://github I

# is based on the use of daily geotiff files, which are in tsg = ' File folder
# To use with the netcdf version of IMERG, divde by 10. 21202 / File folder

# Open the susceptibility map
susceptible <- crop(raster('global.tif'), extent(-180,

=

. R File
180, \RI95.tif 2120 & TIF File
global tif 272027 4:44 PM TIF File

LHASAr 272021 10:01 PM R File

f Iterate through all days in record LICENSE.pdf /20 Adobe Acrobat D...
for(f in files){

# Open antecedent rainfall index file for current date README.rmd 2021 10:01 PM MD File

ARI <- raster(f)

# Compare to ARI threshold

wet <- ARI > threshold

# Fun decision tree model at resolution of susceptibility map

moderate <- resample (wet, susceptible, method="ngb') & (susceptible > 2)

high <- moderate & (susceptible > 4)

files <- list.files(path="ARI', pattern="#*.tif', full.names=

# Save outputs

writeRaster (nowcast, filename=gsub ("ARI/", "nowcast/',f), datatype="INTIU'")
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Comenzar con LHASA Version 1.1

Paso No. 4: Ejecutar el Modelo LHASA

Landslide Hazard Assessment for ss, version 1.1.1
By Thomas Stanley USRA/GESTAR 2021-8-2
NASA Goddard Space Flight Center
Maps the potential for landslides by identifying which locations
d thresholds for a 7-day antecedent precipitation index
and a landslide susceptibility map.

Load packages
library(raster)
# Set working directory
setwd('C: /Users/tastanle/Downloads/LHASA-master!')

# Open antecedent rainfall threshold file

# Note that the version of this file posted at https://github.com/nasa/LHAS
# 15 based on the use of daily geotiff files, which are in tenths of mm.

# To use with the netcdf wversion of IMERG, divde by 10.

threshold <- crop(raster('ARIS95.tif'), extent(-180, 180, -60, &0))

# Open the susceptibility map

susceptible <- crop(raster('global.tif'), ex 180, -€0, €0))
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Comenzar con LHASA Version 1.1

Paso No. 5: Visualizar el Nowcast

> for(f in files){
+ # Open antecedent rainfall index file for current date

o | g
L
o — 1.0
— 0.5
D 0.0
I I I I I I I
150 -100 50 0 50 100 150
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Los Siguientes Pasos con LHASA Version 1.1

Como hacer que funcione mejor para su isla:

1. Evalte el rendimiento histérico del modelo
— sLogrd pronosticar derrumbes exitosamente®?
— sHubo algun fipo de derrumbe o tormenta para el cual no funciond muy bien?
— sHay alguna parte de la isla donde funciona con mayor exactitude

2. Aumente oreduzca el umbral de lluvia o el umbral de susceptibilidad

3. Remplace el mapa de susceptibilidad global con uno nacional

4. Remplace IMERG con un conjunto de datos de lluvias de alta resolucion de
radar, pluviometros o modelos

NASA's Applied Remote Sensing Training Program



Repaso

Evaluacion del Peligro de Derrumbes en Pequenos Estados Insulares

« Lainformacion sobre los derrumbes puede ser Util durante todas las etapas del
ciclo vital de los desastres.

« La NASA tiene varios recursos en linea:
— Landslide Viewer
— Landslide Reporter

« El modelo LHASA utiliza precipitacion informada por IMERG para producir
“prondsticos del presente” (nowcasts) a nivel mundial.

« Se puede implementar LHASA version 1.1 con codigos y datos de fuente abierta.
— Pero, se recomienda personalizarlo para su region.
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Tarea y Cerlificado

- Habrd una tarea asignada:

— Debe enviar sus respuestas via Formularios de Google, acceso
desde la pdgina web de ARSET aqui.

— La tarea estard disponible el 26 de agosto.
— Fecha limite para entfregar la tarea: 15 de septiembre de 2021

- Se oforgard un certificado de finalizacion de curso a quienes:
— Asistan a todas las presentaciones en vivo
— Completen la tarea asignada dentro del plazo estipulado

— Recibirdn sus certificados aproximadamente dos meses después
de la conclusion del curso de: marines.martins@ssaing.com
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Contactos

Capacitadores:

— Erika Podest: erika.podest@jpl.nasa.gov Siganos en Twitter
@NASAARSET

— Sean McCarthey: sean.mccartney@nasa.gov

— Amita Mehta: amita.v.mehta@nasa.gov

Pagina Web de la Capacitacion:

— https://appliedsciences.nasa.gov/join-mission/training/english/arset-
satellite-observations-analyzing-natural-hazards-small-island

Pagina Web de ARSET:

— https://appliedsciences.nasa.gov/what-we-do/capacity-
building/arset
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Preguntas

Por favor escriban sus preguntas
en el cuadro para preguntas y
respuestas. Las responderemaos
en el orden que las recibamos.

Publicaremos las preguntas y
respuestas a la pagina web de
la capacitacion después de la
conclusion del webinar.

NASA's Applied Remote Sensing Training Program
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https://www.flickr.com/photos/noaasatellites/37224066361

El material de esta
presentacion estd basado en

el trabagjo de: Portal de computacion

en linea cortesia de:
James Shute, Ryan Forbes, = <
Neh Pg’rel, Laura Cqmere, NCCSﬁ;
Caroline Juang, Dalia :
Kirschbaum, Jack Simmons,
Robert Emberson, Pukar
Amatya, Garrett Benz, Marin
Clark, Wiliam Medwedeff,
Yaping Zhou, George
Huffman y muchos, muchos
ofros.

iGracias!
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