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GIS Based Landslide Forecasting Model: 

A Case Study in Kaluthra District 

Rathnayake Mudhiyanselage Suminda Aruna Kumara Rathnayake 

ABSTRACT 

Among the natural hazards, landslides draw and more attention due to its increasing 

impact on economic and human losses. Hazard zonation mapping plays a vital role in 

identifying the vulnerable zones for future land-use planning activities, designing of 

early warning systems and applying adequate mitigation measures in landslide-prone 

areas, very often lack of real time early warnings significantly increases the damages 

Worldwide. 

Landslides associated with intense rain during monsoon and inter-monsoon seasons are 

the most pressing natural disaster in the Central Highland of Sri Lanka. About 20% area 

of the country within ten administrative districts are considered to be prone to landslides 

and almost 42% of the total population of the country is living in these districts. 

According to the available records, major landslides occurred during past three decades 

have caused a loss of more than 775 human lives making over 90,000 people homeless. 

Most significantly, Gal le, Matara, Hambantota and, Kaluthara districts. The-catastrophic 

event occurred on 17th May 2003 killing more than 150 people in a single day. 855 

houses were completely destroyed and another 2858 were damaged rendering almost 

20,000 people homeless. Every year huge economic and human losses are recorded and 

damages causes throughout the island. This is because people live everywhere at their 

own risk and use even the marginal lands for housing, farming, infrastructure and 

development activities without an adequate attention to the problem as a result of higher 

demand of lands with rising population. Thus, as a measure to save lives and property it 

is incumbent upon to develop real time prediction models for such regions to manage 

future events successfully. Under the present study, a contribution is made to evaluate 

the capabilities of available static and dynamic modelling approaches to cope with the 

real time forecasting of rain induced landslides within Kaluthara district of Sri Lanka. 
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Theoretically, slope instability hazard zonation is defined as the mapping of areas with 

an equal probability of occurrence of landslides in a given area within a specific period 

of time. However, calculation of landslide probability is extremely difficult, since there 

is no simple relationship between magnitudes of landslide events, return periods and as 

well as due to lack of reliable historical records of landslide dates and triggering events. 

Thus, susceptibility assessment to identify the critical locations and establishment of 

triggering thresholds to predict the timing of the events can be considered as a realistic 

approach in landslide hazard zonation. 

The research presents uses three district secretariat divisions of Kaluthara district to 

identify the rainfall threshold value for trigger landslides. Rainfall is commonly known 

as one of the principal landslide triggers. Thus the concept of hydrological triggering 

thresholds can be utilized for the prediction of timing of rain induced landslides. 

Hydrological triggering thresholds can be established in a statistical or in a deterministic 

way. In present study obtained a rainfall thresholds value and also prepare a risk map 

according to past landslide records and GND population. 

This research developed model can be use for the purpose of performance and accuracy 

improvements of landslide forecasting. 
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CHAPTER 1 

1 Introduction 

1.1 	General background 

World's natural hazards are many folds such as earthquakes, volcanic eruptions, 

tsunamis, hurricanes or tropical cyclones, droughts, hot and cold weathers, lightening 

and thundering, wildfires, floods, and landslides. They can be considered as a sort of 

consequences of exogenic and endogenic processes of the earth and extra-terrestrial 

processes of the solar system. These events are in fact natural agents that maintain the 

stability of the dynamic Earth and transform vulnerable human conditions into disasters. 

In very general term, disasters can be expressed as, 

Disaster = Hazard * Vulnerability 

Hazard 

Risk 

Figure 1.1: Schematic indication of hazard, vulnerability, and risk 

The natural hazard means the probability of occurrence within a specified period of time 

- 

	

	and within a given area of a potentially damaging phenomenon. Vulnerability means the 

degree of loss to a given element or set of elements at risk, resulting from the 
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