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Web-based Landslide Warning System 

for shallow translational Landslides



Global Satellite Mapping OF Precipitation 

(GSMap)



·Surveying landslide hazard area
·Setting rainfall criteria for giving 
an early warning

Prefectural 
government 

·Rainfall observation 
·Providing meteorological  
information through medias

Local meteorological 
observatory

Prefectural government and meteorological observatory (JMA) cooperated to issue 

early warning information in 2006 using Ground Radar and RBFN methodology.

Operational Landslide Warning System in Japan
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distribution
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SMI is the total water depth of the three tanks.

Illustration of rainfall runoff/infiltration
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Methodology in the Philippines
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Analysis / 

Warning

Warning criteriaMaps

Model preparation Hazard maps,

Criteria

System Prediction
System

DRR Agency/

Local 

Government 

Unit (LGU) 

Application

GSMaP rainfall archives are analyzed by a machine learning method (RBFN), and 

critical lines (CLs) of hourly rainfall and soil moisture index (SMI) are selected. 

The system monitors rainfall in real-time and determines the landslide warning level.

GSMaP Application to Landslide Warning 

System (GLAWS)

AWS Satellite

Rainfall monitoring Sensor network

GSMaP-Now



Landslide Warning System

http://153.231.215.240/lsWar

ning/



http://153.231.215.240/lsWarning/

http://153.231.215.240/lsWarning/
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Rizal Pilot Study – Training and Calibration

A local  calibration and training on the use of WEB-based Landslide Warning System 

(GLAWS) was conducted in Antipolo City (Barrangay-Level) and Rizal Province (Municipal 

Level) together with National DRR agencies (MGB,PAGASA,PHIVOLCS).
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Trial use of warning information through case study

 Before local calibration of rainfall analysis, basic understanding of 
landslide and the interpretation techniques (landslide hazardous area) 
were shared by geologist.

 Understanding of the topo characteristics over Rizal province and 
Quezon province.



Landslide Warning System for Deep-

seated Landslides



Modelling Failures for Deep-seated Landslides

Nagyubuyuban, San Fernando City, La Union. Slope stability analysis for 
the saturated condition showing all surfaces with factors of safety less than 
1.0. Factor of safety is 0.554.



Mapping of active fissures for monitoring



Creeping evidence of fissures



(A) Stability analysis of the slope in Nagyubuyuban, San Fernando. 

(B) Generated contours from the digital terrain model of the site in Brgy. 

Parasanon, Pinabacdao, Samar. 

(C) Features and exposure map of the site in Poblacion 1, San Jorge, Samar  



Landslide features, and exposure map



Schematic diagram of sensor system and 

field deployment



Manufacturing of Tilt and Moisture Sensor

1 set of sensors per meter

Moisture Sensor

Tilt Sensor



Manufacturing of refined landslide sensor 

system: Electronics



Brgy. Lipanto, AWS 

Installation

Brgy. Bolodbolod AWS 

Installation

Brgy. Boloc Sensor 

Maintenance

50 Sites with  Landslide Sensors and  Automatic Weather Stations 



50 Sites with End to End 

Warning System

 Tilt & Moisture Sensors

 Automatic Weather 

Station

 Geodetic monitoring of 

active fissures

 Establish Landslide 

Early Warning 

Committee (LEWC)



Early warning protocol

 Alert levels



Monitoring and early warning thresholds

Preliminary thresholds : Rainfall

Plot for evaluating 1- and 3-day cumulative rainfall against 
their respective thresholds (½ of 2 yr max, and 2 yr max)



Monitoring and early warning thresholds

Preliminary thresholds: 

Landslide movement: Tilt data from borehole sensors

Displacement data from sensors



Monitoring and early warning thresholds

Preliminary thresholds: 

Landslide movement: Crack displacements at the surface

Displacement data from community  (LEWC)



Monitoring and early warning thresholds

Preliminary thresholds

 Earthquake

 Magnitude, epicentral distance 

from PHIVOLCS SOEPD

Earthquake-induced 

landslide threshold as 

function of earthquake 

magnitude

(x-axis), and epicentral 

distance (y-axis) for 

disrupted landslides 

Delgado et al. (2011)



Monitoring and early warning thresholds

Early warning protocol

 Operational triggers



Monitoring and early warning thresholds

Preliminary thresholds

 Landslide movement



Some monitoring event

Immuli, Pidigan, Abra



Issuance of Warning to Stake Holders





 Thank you


