This work was written as part of one of the author's official duties as an Employee of the United States
Government and is therefore a work of the United States Government. In accordance with 17 U.S.C.
105, no copyright protection is available for such works under U.S. Law.

Public Domain Mark 1.0

https://creativecommons.org/publicdomain/mark/1.0/

Access to this work was provided by the University of Maryland, Baltimore County (UMBC)
ScholarWorks@UMBC digital repository on the Maryland Shared Open Access (MD-SOAR) platform.

Please provide feedback

Please support the ScholarWorks@UMBCrepository by emailing scholarworks-group@ umbc.edu and
telling us what having access to this work means to you and why it’simportant to you. Thank you.



https://creativecommons.org/publicdomain/mark/1.0/
mailto:scholarworks-group@umbc.edu

(EGUszzr, 2022

EGU22-8609, updated on 31 May 2022
https://doi.org/10.5194/egusphere-egu22-8609

EGU General Assembly 2022
© Author(s) 2022. This work is distributed under

the Creative Commons Attribution 4.0 License.

Global Open Source Tools to Support Landslide Hazard and Impact
Assessments

Dalia Kirschbaum', Thomas Stanley'?, Robert Emberson'?, Pukar Amatya'?, Sana Khan'?, and
Elijah Orland'?

"Hydrological Sciences Laboratory, NASA Goddard Space Flight Center, Greenbelt, Maryland, USA

2GESTAR II, University of Maryland Baltimore County, Baltimore, Maryland, USA

3Earth System Science Interdisicplinary Center, University of Maryland, College Park, Maryland, USA

Harnessing the power of remotely sensed data for landslide hazard assessment is critical for
enabling regional and global applications. Open-source tools can expand the reach and utility of
these assessments to motivate new studies and support the community. This work presents a
suite of open-source tools designed to characterize the potential occurrence, impacts and
locations for rainfall-triggered landslides across the globe.

The Landslide Hazard Assessment for Situational Awareness (LHASA) model provides a suite of
capabilities that consider landslide hazard leveraging primarily satellite and model products.
LHASA Version 2 uses a machine learning model to bring in dynamic variables as well as additional
static variables to better represent landslide hazard globally. Global rainfall forecasts are also
being incorporated to provide a 1-3 day forecast of potential landslide activity, which ultimately
will provide increased awareness for large storm systems that may cause landslide impacts in
already susceptible areas. Finally, a new component of the LHASA model will account for the
impact of recent burned areas to indicate areas where the cascading impacts of debris flows may
be present. In addition to estimates of landslide hazard, this suite of tools incorporates dynamic
estimates of exposure including population, roads and infrastructure to highlight the potential
impacts of rainfall-triggered landslides. The ultimate goal of LHASA Version 2.0 is to approximate
the relative probabilities of landslide hazard and exposure across different space and time scales
to inform hazard assessment retrospectively over the past 20 years, in near real-time, and in the
future.

A complementary component of the suite of landslide tools is an open-source algorithm to map
landslide locations. We have developed a Python-based landslide mapping framework known as
the Semi-Automatic Landslide Detection (SALaD) system that uses Object-based Image Analysis
and machine learning. For production of event-based inventories, SALaD was modified to include a
change detection module (SALaD-CD). This system can be used with both commercial high



resolution optical data as well as publicly available data including Landsat and Sentinel to rapidly
provide distribution of landslide locations based on limited training. Building event-based
inventories is both fundamental to training the LHASA model regionally and globally as well as to
support the disaster management community. In total, this suite of tools and capabilities provide a
foundation to improve and support situational awareness of landslide hazards and their impacts
at local to global scales and at days to decades. Information on all these capabilities is available
at: https://landslides.nasa.gov.
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