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| Research Letters Kirschbaum et al., 2020

>
Geophysica

10.1029/2019GL085347

Key Points:

«  We present the first quantitative
view of how landslide activity may
change within High Mountain Asia
resulting from changes in extreme
precipitation

«  We find that the rate of increase in
landslide activity at the end of the
century is expected to be greatest
over areas covered by current
glaciers and glacial lakes

+  We show how Global Climate
Models and satellite observations
can be used to model landslide
impacts at time scales affected by
climate change
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Changes in Extreme Precipitation and Landslides
Over High Mountain Asia

D. Kirschbaum® (), S. B. Kapnick? (), T. Stanley™* (), and S. Pascale*

"Hydrological Sciences Laboratory, NASA Goddard Space Flight Center, Greenbelt, MD, USA, NOAA/Geophysical Fluid
Dynamics Laboratory, Princeton, NJ, USA, *Universities Space Research Association, Columbia, MD, USA, *Department
of Earth System Science, Stanford University, Stanford, CA, USA

Abstract High Mountain Asia is impacted by extreme monsoonal rainfall that triggers landslides in large
proportions relative to global distributions, resulting in substantial human impacts and damage to
infrastructure each year. Previous landslide research has qualitatively estimated how patterns in landslide

artivity mav chanas hacad an rlimata chanaa ecranarine Wa nracant tha firet anantitativa viewr af natantial

Geophysical Research Letters Johnston et al., 2021

RESEARCH LETTER
10.1029/2021GL094038

Key Points:

« We quantify the effect of
precipitation on landslide
concentration within distinct land
use types across the US Pacific Coast

« Landslide hazard is most sensitive to
precipitation variations in urbanized
areas

« Results highlight the importance
of considering interactions with
urbanization when predicting
landslide response to climate

Supporting Information:

Supporting Information may be found
in the online version of this article.

Quantifying the Effect of Precipitation on Landslide
Hazard in Urbanized and Non-Urbanized Areas

Elizabeth C. Johnston' 2, Frances V. Davenport' (0, Lijing Wang? (0, Jef K. Caers™* @,
Suresh Muthukrishnan*®, Marshall Burke'®’, and Noah S. Diffenbaughl'8

'Department of Earth System Science, Stanford University, Stanford, CA, USA, *Department of Geological Sciences,
Stanford University, Stanford, CA, USA, *Institute for Human-Centered Artificial Intelligence, Stanford University,
Stanford, CA, USA, “Department of Earth, Environmental, and Sustainability Sciences, Furman University, Greenville,
SC, USA, °GIS and Remote Sensing Center, Furman University, Greenville, SC, USA, ®Center on Food Security and

the Environment, Stanford University, Stanford, CA, USA, "Environment and Energy Economics, National Bureau of
Economic Research, Cambridge, MA, USA, *Woods Institute for the Environment, Stanford University, Stanford, CA,
USA

Abstract Although most landslides are precipitation-triggered, a number of other complex
conditions simultaneously predispose any given slope to failure, with the impact of urbanization posing
nartictilar scientific challenoes We 11<e nanel reoreccion with fived effecte—which controle for obcerved
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Geophysical Research Letters' Handwerger et al., 2022 o

RESEARCH LETTER
10.1029/2022GL099499

Key Points:

e Open-access standardized products
can be used to identify and monitor
landslides over large regions

e Slow-moving landslides occur in both

dry and wet environments with mean
annual rainfall ranging from ~200 to
~2000 mm/yr

e Landslides are sensitive to seasonal,
annual, and multi-year changes
in rainfall in both dry and wet
environments

Landslide Sensitivity and Response to Precipitation Changes in
Wet and Dry Climates

Alexander L. Handwerger'? (), Eric J. Fielding' (', Simran S. Sangha'? (©', and David P. S. Bekaert!

'Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA, ZJoint Institute for Regional Earth System
Science and Engineering, University of California, Los Angeles, Los Angeles, CA, USA, Earth, Planetary, and Space
Sciences, University of California, Los Angeles, Los Angeles, CA, USA

Abstract Slow-moving landslides are hydrologically driven. Yet, landslide sensitivity to precipitation,

and in particular, precipitation extremes, is difficult to constrain because landslides occur under diverse
hydroclimatological conditions. Here we use standardized open-access satellite radar interferometry data to
auantify the sensitivitv of 38 landslides to both a record drought and extreme rainfall that occurred in California

Geophysical Research Letters Luna and Korup, 2021 o

RESEARCH LETTER
10.1029/2022GL098506

Key Points:

e Bayesian inference learns the seasonal

pattern of landslide activity in the

Pacific Northwest from five combined

heterogeneous inventories

e Landsliding is distinctly seasonal
with highest probability (intensity)
in January (February), lagging the
annual precipitation peak

e Landslide intensity for a given

monthly rainfall during peak season in
February is up to 10 times higher than

at the onset in November

Supporting Information:

Supporting Information may be found in
the online version of this article.

Seasonal Landslide Activity L.ags Annual Precipitation Pattern
in the Pacific Northwest
L. V. Luna'?? (2 and O. Korup'?

'Institute of Environmental Science and Geography, University of Potsdam, Potsdam, Germany, *Institute of Geosciences,
University of Potsdam, Potsdam, Germany, *Potsdam Institute for Climate Impact Research, Potsdam, Germany

Abstract Seasonal variations in landslide activity remain understudied compared to recent advances in
landslide early warning at hourly to daily timescales. Here, we learn the seasonal pattern of monthly landslide
activity in the Pacific Northwest from five heterogeneous landslide inventories with differing spatial and
temporal coverage and reporting protocols combined in a Bayesian multi-level model. We find that landslide
activity is distinctly seasonal, with credible increases in landslide intensity, inter-annual variability, and
probability marking the onset of the landslide season in November. Peaks in landslide probability in January
and intensity in February lag the annual peak in mean monthly precipitation and landslide activity is more
variable in winter than in summer, when landslides are rare. For a given monthly rainfall, landslide intensity at
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D 1.00 D: Duration D 1.00 D: Duration
E: Cumulative rainfall E: Cumulative rainfall
< I: Mean rainfall intensity I: Mean rainfall intensity
E 0.65 1.00 I,: Peak rainfall intensity E 0.70 1.00 I,: Peak rainfall intensity
Ajyp: Maxi landslid Ay Maxi landslid
I -040 044 1.00 L Landside rate | I =036 040 1.00 e T
N: Number of landslides N: Number of landslides
Ip -091 -043 0.57 1.00 Ap: Total landslide area I, 0.07 052 0.69 1.00 Ay: Total landslide area
Ay 057 0971050 -042 1.00 4 -035 0.18 0.79 | 0.87 | 1.00
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Ar = 4697.3 X E + 737287

L = 0.0006 X E + 0.0974

Am = 921.69 X E — 141948

Ar = 23764 X I, — 547585

L =0.0049 X I, — 0.1119

Ay = 39244 X I, — 89062

N = 0.6969 X E + 71.532

N = 6.0251 x [, — 137.23
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