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Application of Ensemble Machine Learning-based Landslide Susceptibility 
Mapping and LHASA Model for Landslide Nowcast

Background

Landslides are becoming increasingly common in Nepal, and their incidence is expected to grow as precipitation
patterns become more severe and road-building increases. Thus, the growing levels of danger from landslides caused
by hydro-meteorological variability result in severe loss of life and property damages and severe damage to the vital
economic systems of the Himalayan nation. Unfortunately, Nepal's demographic condition remains a significant
obstacle to measuring vulnerability and risk, as real-time network monitoring, whether to collect field data or connect
to warning systems, is rare.
Gorkha, Rasuwa and Sindhupalchok districts are selected as project area and the research deals with landslide analysis
and subsequent development and implementation of local and regional nowcast early warning systems in the Nepal
Himalaya.

Methodology
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Figure 2: Landslide inventory using 
satellite imageries of different periods

Figure 1: Location of study area and ensemble machine 
learning landslide susceptibility map

In this study, an integrated process based on two different modelling approaches has been proposed. First, a
probabilistic ensemble approach of landslide susceptibility modeling, Ensemble of Multivariate adaptive regression
spline (MARS), Adaptive boosing (AB) and Random Forest (RF) was used to find the probable occurrences of landslide
distribution which incorporates several causative factors (CFs), incorporating data on geo-environmental factors related
to landslide occurrence; second, developed a near-real-time landslide warning system coupling the result of landslide
susceptibility and decision tree based selection criteria.
The modelling procedures have been supported throughout this research by including independent variables obtained
from terrain analysis. All morphometric variables were derived from a detailed Digital Elevation Model (DEM) produced
by Department of Survey, Government of Nepal (20 x 20 m).
A global Landslide Hazard Assessment model for Situational Awareness (LHASA) has been used to provide an indication
of where and when landslides may be likely around in the study area (Kirschbaum and Stanley, 2018).



Way forward
It is highly recommended to develop a Family Disaster Plan. Develop landslide-specific planning. Learn about landslide 
risk in the study area. Landslides occur where they have before, and in identifiable hazard locations. Ask for information 
on landslides, specific information on areas vulnerable to landslides, and request a professional referral for a very 
detailed site analysis of property, and corrective measures can be taken, if necessary. 
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Results
After preparing the final ensemble based landslide susceptibility maps, a landslide Nowcast system was developed in
Google Earth Engine (GEE) platform and a name “Landslide Hazard Assessment Model LhamNepal) was assign to the
developed App. LhamNepal is an open-access application developed in Google Earth Engine for the rapid
characterization of near real time landslide hazard detection to both the scientific and the emergency management
communities.

Link:  https://wrradc.users.earthengine.app/view/lhamnepal

Figure 4: GEE App interface

Figure 3: LHASA decision 
tree structure (Modified 
from Kirschbaum and 
Stanley, 2018)


