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Research objective

characterize the seasonal 
pattern of landslide activity 
in the Pacific Northwest from 
landslide inventory data
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What’s the probability of having any 
landslides in a given month? 
(landslide probability) 

-> Logistic regression

How many landslides do we expect 
in a given month? (landslide intensity)

-> Negative binomial regression

Study area: Pacific Northwest, USA

Two ways to model seasonal 
landslide activity
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Landslide data from five heterogeneous inventories
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NASA GLC SLIDO Points SLIDO Deposits City of Seattle WLC

NASA Global Landslide Catalog Washington Landslide Compilation

News 
reports and 
highway 
reports 

Mapping 
after 
widespread 
shallow 
landslide 
episodes



Why use Bayesian multi-level models?
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Option 1: Combine the 
inventories and fit one 
model

Option 2: Fit one 
model to each 
inventory individually

Option 3: Fit model to 
each inventory, but 
allow it to learn from 
the other inventories

Multi-level models share information between inventories, while preserving 
individual information about each inventory
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Landslide seasonality in the Pacific Northwest
Posterior predictive distributions for the NASA Global Landslide Catalog

How many? How probable?

6000 
simulated 
years
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Landslide seasonality in the Pacific Northwest
Posterior predictive distributions for the NASA Global Landslide Catalog

How many? How probable?

6000 
simulated 
years

February peak intensity January peak probability

November landslide 
season onset

November landslide 
season onset
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Landslide seasonality in the Pacific Northwest
Posterior predictive distributions for the NASA Global Landslide Catalog

How many?

6000 
simulated 
years

Model 
learned that 
many more 
landslides are 
possible than 
recorded in 
this inventory
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to find my abstract● We used Bayesian inference to 

characterize the seasonal pattern 
of landslide activity in the PNW 
from five heterogeneous 
inventories

● Pacific Northwest landsliding is 
distinctly seasonal with highest 
probability in January and 
intensity in February

● Multi-level models that learn from 
multiple inventories reveal a 
seasonality that some individual 
inventories fail to show
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