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ABSTRACT

Groundwater is one of the most important resources of Nepal. It is used in irrigation, drinking water, industries,
and hotels and so on. The government has been doing studies, investigations, exploration and exploitation of the
groundwater resource in Terai as well as in mountains. In practice, the groundwater can be observed in two major
aspects that are directly related to our daily life, one is as the most important resource and next one is landslide
due to groundwater, that is related to disaster management and Nepal is facing about 25-50% casualties every
year due to landslide. The government has to address in this field as well for timely management. In this relation,
the hydrogeologists of Nepal have challenges to address the management of groundwater resource as well as the

groundwater induced landslide disaster risk management.

INTRODUCTION

Nepal is a mountainous country which covers about
83% area of mountains and hills including inner valleys
and 17% of the Terai plain area to the south (Fig. 1).
Nepal is prosperous in water resources. Moreover
the Terai plain of Nepal consists of a huge storage of
groundwater and the spring water in the mountain and
hills. That groundwater is being exploited for Irrigation
in Terai. Rai (2015) mentioned that 29% of the total
irrigable Terai land is irrigated by groundwater.
Likewise, groundwater contributes to supply around
50% of drinking water supply in the Kathmandu valley

and 100% in case of Terai region (Rana's presentation).
in addition, it is used in industries and hotels as well.

On one hand, the groundwater is the most important
resource and a part of the life and on the other hand, the
groundwater has a vital role in landslide as well. The
groundwater could be a cause of disaster, if it could not
be monitored timely. In this way, 83% of the country
is prone to landslides due to groundwater (water
induced disaster) which is needed to be addressed by
the government in time for the landslide disaster risk
management.
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Fig. 1: Physiographical region of Nepal (www.icimod.org/resources/19798)

55



Bulletin of Nepal Hydrogeological Association, Vol. 1, August 2016

CONCEPT AND RELATION OF
GROUNDWATER IN LANDSLIDE

The groundwater is one of the major parts of our daily
life. Groundwater is used for irrigation, drinking,
house use, industries and hotels as a resource. The
groundwater reveals as spring water in mountains
and hills which is a valuable resource. But it brings
landslides as well which is a disaster. The concept of
landslide due to groundwater is mentioned as below.

The dry sediments in the nature will have higher
friction due to high internal strength, low in weight
and comparatively compacted grains. In this stage the
sediment will be stable and less possibility of landslide
in dry season (Fig. 2).

The sediments in wet condition in the nature will
have low internal strength due to decrease in friction,
increase in weight and grains of the sediment will be
loosened. That is the stage of increase of pore water
pressure in the sediment. In this stage the sediment will
be unstable and high possibility of landslide occurrence
in rainy season (Fig. 2). In this case the triggering
factor of the landslide could be heavy torrential rainfall
or toe cutting by river and movement of the sediment
could be as fast as per the gravitational force. This type
of mass movement can be classed as Slope failure.
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Fig. 2: Stable and unstable stages in dry and wet
(http://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/landslides)

In situ, if the material is in homogenous condition with
development of slip surface. It will not move down in
dry condition due to high internal friction strength (Fr,
resisting force) along the slip surface. When the rise of
groundwater table occurs due to heavy rainfall crosses
above the slip surface (glide horizon), the resistance
force will be decreased, pore pressure will be increased
(increase of Fd, driving force) and lubricates the mass
to move down as per gravity (Fg, gravitational force),
(Fig. 3). This type of mass movement will move slowly
down and can be classed as slow moving landslide and
follows the principle of Factor of safety.

Factor of Safety (FS): Landslide moves due to two
types of Forces as,

1. Driving force (gravitational Force) and
2. Resisting force

If the Driving Force is more than the Resisting force,
the landslide will move down due to gravity.So,

_ Resisting Force (S) =>1, Safe, if = < 1, Unsafe
Driving Force (T)
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rise of groundwater lable above
glide horizon lubricates it;
decreases resistance force Fr

Fig. 3: Landslide due to rise of groundwater table
(Quakeinfo.ucsd.edu/~gabi/siol5/lectures/Lecturell.html.)

The materials deposited on the foothill due to slope
failure event in the upstream or weathered overburden
mass (unstable mass) could be moved down or flow
down on the glide horizon ground when the mass will
be saturated by rainwater percolation. In this stage

lubrication will be created on the glide horizon, Fr will
be decreased and Fd will be increased (Fig. 4). This
type of mass movement could be classed as debris
flow. In this way, there will be mainly three types of
mass movement in nature (Fig. 5).
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Fig. 4: Mass movement flow type
(Quakeinfo.ucsd.edu/"gabi/siol 5/lectures/Lecturell.html.)
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Types of Mass Wasting
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Fig. 5: Three Types of Mass Movement (w.w. Norton and Company, Inc. 2008)

CONCLUSION

Thus mainly three types of Mass movements were
created due to impact of groundwater in Nepal which
covers about 25 to 50% casualties of the total disasters
in Nepal. In this relation, the groundwater shows two
major aspects, one is the groundwater resource and
next one is groundwater induced landslide. So, the
hydrogeologists of Nepal have challenges to address
the management of groundwater resource as well
as the groundwater induced landslide disaster risk
management. The government has been doing studies,
investigations, exploration and exploitation of the first
one and it is needed to be addressed by the government
in time for the landslide disaster risk management in
Nepal.
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