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Why Landslides?

1. They are important
geomorphologically

Movement of a mass of
rOCk, debﬂs, eCerh, or SO|I ] Rotational landslide 'D'anslational landslide -~ Block slid
down a hill S 2R

They are pervasive Rio DeJo angno Brazit2011
Triggered in nearly every s 5

country in the world and
state in the U.S.

They impact people

Landslides have killed over =
26,000 people worldwide
since 2007 (~3,700/year)

and impacted millions




NASA'’s BIG
QUESTION:

How is the
global earth
system changing
and how will it
change in the
futuree

Remote Sensing
enables us to
study our
environment
across the globe
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The rundown...

1. Landslides 10°
2. Where and when they occur

3. Observation with remote sensing
4. Modeling Efforts

5. Where can you get more
InNformatione
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To build a sandcastle...




Landscape catalyst
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Global Landslide Catalog '§
fatalities
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- Global catalog of rainfall-
triggered landslides (2007-
present)

-  Compiled media reports,
online disaster databases

- Over 7,7000 reports
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Kirschbaum et al. (2015)
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When are they?

« And the “winner” is ...
rainfall, in a landslide

» Over 98% percent of
landslides are
triggered by landslides
(Petley et al. 2003)

» Landslide reports and
fatalities peak in
Northern Hemisphere
Summer
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« Airborne or ground based imagery can get detailed views of
events, but have cost and fime restrictions

- Satellite detection can get at the “where” of the event but
often not the “when” and is also impacted by clouds and
revisit times

Airborne Satellite: Commercial Satellite: NASA
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Aerial photos of DigitalGlobe World View-2 EO-1 ALI Satellite image of
landslides in Yunnan satellite view of Zhouqu Cikangkareng , Indonesia (10
Province, China landslide in China (0.5 m meter resolution)
http://english.sina.com/china/p/ resolution)

2008/1108/197201.html 6/29/16 @13



Langtang Valley
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Walter Immerzeel (U Utrecht)
Philip Kraaijenbrink (U Utrecht)
Thomas Painter (NASA JPL)

Langtang Valley was
severely affected by the
main earthquake and
aftershocks.

Several villages destroyed or
damaged, more than 200
people killed, dozens
missing.

Information relayed to
authorities resulted in relief
helicopter missions to area

Recurrent landsliding
resulted in complete
evacuation and public
closure of the valley.
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Route of one of the Langtang Valley’s major
avalanches/landslides
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Photos by Volunteer David Breashears.
Mosaic by Dan Shugar.
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Evolution of Lower Pisang lake
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4. Modeling Landslide Activity
-l

NASA satellite data can be used

to help anticipate, predict or
observe landslides




Relevant Datasets

(and where 1o get them)

Elevation Digital Elevation Models ASTER, near global, https://asterweb.jpl.nasa.gov/gdem.asp
3o0m
SRTM 30m 3om, near global https://Ita.cr.usgs.gov/SRTM1Arc
el Ee s Global Forest Change and Land  3o0m http://glad.umd.edu/dataset
Analysis
Road Global Roads: gROADS Variable http://sedac.ciesin.columbia.edu/data/set/
Networks groads-global-roads-open-access-vi

LTSN EYIGT Il CIESIN Gridded Population of 30 arc-seconds, ~2 km  http://sedac.ciesin.columbia.edu/data/
the World (V3) collection/gpw-v3

Hdlieilef TRMM Multi-satellite 0.259x0.25%93-hourly =~ www.pmm.nasa.gov/data-access
Precipitation Analysis (TMPA)  resolution, 12 hr latency

Integrated Multi-satellite 0.1% 30-minute, 5 hour www.pmm.nasa.gov/data-access
Retrievals for GPM (IMERG) latency
GEOS-5 model (NASA), 24, 48, 0.3125° longitude x ftp://ftp.nccs.nasa.qov/fp/forecast/;
il 73 hour precip forecast (updated o.25- http://gmao.gsfc.nasa.gov
every 6 hours) degree’ latitude
1ol 1\ T AN = Soil Moisture Active/Passive ~36 km, 1-3 day latency https://nsidc.org/data/smap
(SMAP) Higher resolution

products planned
6/29/16 @19



B Very High

Paper in development, those interested in the data should contact
dalia.b.kirschbaum@nasa.gov

6/29/16 20
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Landslide Hazard Assessment for

Situational Awareness (LHASA)

* Goal: Develop landslide model based primarily on remotely sensed
data that can provide a relative awareness of potential landslide
activity regionally in near real-time

* Approach: Merge landslide susceptibility map with satellite-based
rainfall information to represent potential hazard every day

. Thl’EShOld approach fOI’ S| — Susceptibility Index
bOth ralnfall and ARI — Antecedent Rainfall Index
t.b.l.t (in percentiles)
SUSCEPTIDNITY RF — Daily Rainfall (in percentiles) Oz
* Estimate landslide
nowcasts daily for
regional situational a1 z5%
awareness Daily

Susceptibility

Map

L S/<2

Antecedent
Rainfall Index

ARl < 50t

Daily

* Rapid visualization and EImicl Rainfall
R R 6& P
export data as vectors & \a L, <\ g

=3

5 %

Moderate
Landslide Null
Hazard

Moderate
Landslide Null
Hazard



Global Landslide Data

ﬁ Landslides Floods Earthquakes Fires

About
Wiki
Contacts
Credits

Downloads

QQuery

Long, Lat:
-85.65, 13.51

Product Search:

Landslide Nowcast v

Active Fires

Burned Areas

Earthquakes

Landslide Nowcast

1-Day Rainfall Accumulation
Flood Nowcast

" landsiide_model

Central America Regional Landslide Monitoring and
Forecast

legend features

http://ojo-streamer.herokuapp.com/

2 dsliz b kirschbaum@nasa.gov
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Interacti\te fr:;ipjtarth)n \\I}isrsualizel(';i ° Working to build moderate and
o g o high hazard Global LHASA with
IMERG data

e Data will be available as
GeoTiffs, Raster and via API
o o e (IMERG, Landslide Nowcasts,
¥ o Global Flood Monitoring
System —U of Maryland) at

Sneak Peak it

o APl access to IMERG data
at 30 minute, 3 hours, 1 day

Select Date: 2016-04-13 Select Dataset: GPM 1-Day - Load Data

and 7 days
Advanced Options o Global Landslide Catalog:
Download Data: (R Moderate and High
File Formas: Landslide Hazard “Nowcast”

® geolSON
* topoJSON [
e TIF
® arcJSON
e CLD




Centiro Clima
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Comunicacién con técnicos inmediata.

Escritorio de analisis para técnicos con informacién climatica histérica y
predicciones.

Ver més

iTODAVIA ESTAMOS EN CONSTRUCCION!

Subscribete para recibir periédicamente correos electrénicos de noticias,
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More to do...

 Remote sensing already provides answer to
questions about landslide initiation, composition,

hazard and risk
« There are several different resources available

* Landslide catalogs remain one of the biggest
impediments to more effective landslide modeling

 Citizen scientists can contribute to our global
understanding and awareness of landslides through

reporting events

6/29/16 @26
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Exira Slides

6/29/16 @28



Pacific Northwest (Washington and Oregon)
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Rainfall (millimeters)

Ventura Daily Rainfall
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» Type: Shallow debris flow

» Occurred after 15-days of high-
rainfall

» Destroyed 13 houses, severely
damaged 23 others, and caused
10 fatalities.

Gerald Soffen Lecture
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