
A Global Landslide Hazard 
Assessment Model for 
Situational Awareness



We can estimate the processes that create potential for landslides 
and observe their impact remotely

Presenter
Presentation Notes
Source for high res video to go on hyperwall: http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=20226



-8,000+ rainfall-
triggered landslide 
reports

-Compiled from media 
sources, online 
databases, etc.

-http://ojo-
streamer.herokuapp.co
m/

Source: Global Landslide 
Catalog (2007-2016), 
Kirschbaum et al. 2015
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• Very little global landslide event information
• Coarse resolution or heterogeneous quality for in situ products 

for things like geology or soil types
• Limited characterization of rainfall triggering relationships 

outside of local to regional scales
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*Excludes:
8/7/2010 - China, 1765 fatalities
5/2/2015 – Afghanistan, 2100 fatalities
6/16/2013 – India, 5000 fatalities



Regional susceptibility 
mapping approach, 
Kirschbaum et al. 
2016, Landslides

Regional LHASA 
Model, Kirschbaum et 
al 2015, NHESS
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TMPA
0.25 Degrees
2001-present

IMERG
0.1 Degrees
2014-present
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Stanley et al., accepted

Quantile-quantile plot example 
for one pixel, where the value 
from one product is used to look 
up the value of the second 
product at the same quantile. 

Step 2: Compare ARI to thresholds
• 7-day ARIs were calculated for IMERG and compared 

historically with TMPA for 2001-2014
• ARI values at each pixel were re-mapped based on the 

differences between IMERG and TMPA
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Data Type Data Set
Resolution/ 

Accuracy

Explanatory 

Variable
Extent Source and Details

Elevation

Viewfinder 

Panoramas Digital 

Elevation Data

3 arc-seconds 9 

~30 m
Slope

84 degrees N -

72 degrees S

(de Ferranti 2014a) derived from 3-

arc-second SRTM DEM and 

several other sources.

Faults and 

Geologic 

Regions

Geological Map of 

the World, 3rd edition
1:50,000,000

Distance to 

Fault zones 

Geological 

classification

Global (Bouysse 2009)

Roads OpenStreetMap Variable
Presence of 

roads
Global

(OpenStreetMap

contributors 2015)

Forest Cover
Global Forest Change 

2000–2013
30 meters Forest Loss

80 degrees N -

60 degrees S
(Hansen et al. 2013)

Kirschbaum et al. 2016 (methodology)
Stanley and Kirschbaum, in review
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Threshold Values & 
Range

Forcing 
Precipitation

1-day 
TPR

3-day 
TPR

7-day 
TPR

FPR
Landsli

de 
reports

TMPA 2001-2014
TMPA 2007-

2014
26% 36% 47% 1% 3,984

TMPA 2001-2014
TMPA 2015-

2016
31% 47% 57% * 1% 289

Adapted TMPA 2001-
2014+

IMERG 2015-
2016

34% 48% 58% * 1% 289

* Only 275 landslides were used for this assessment 
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NOW AVAILABLE: 
https://pmm.nasa.gov/preci
p-apps







https://pmmpublisher.pps.eosdis.nasa.gov/swagger/index.ht
ml#!/opensearch/opensearch



http://disasteralert.pdc.org/disasteralert/ 
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Study sites:
Main: Pacific Northwest, 
Nepal
Experimental: SE Alaska, 
China, Caribbean, & Peru



Motion field at La Valette
landslide (SE Franch Alps) from a 

stack of 8 Pléiades images
(Stumpf & Malet, RSE, 2016 – in press)

Motion field of the Debre-Sina landslide 
(Ethiopia) 2003–2016 from a combination of 

Landsat-7 and Sentinel-2 images

ASTER Pre- and Post-event Gorkha Earthquake

Photos by Volunteer David Breashears.
Mosaic by Dan Shugar.
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