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ABSTRACT

Landslide is one of serious geologic hazard, which is the only minor one to earthquake and
flood. Landslide hazard used to occur quite often and caused inconpensable losses of life and
property. In recent years, study on the risk of landslide hazard plays an important role in the field
of hazard research worldwide. So far there is no the systematic theory for the hazard analysis of
landslide. Through the comprehensive studies on the factors influencing landslide hazard, the
theoretical system for the risk analysis of landslide hazard has been established in the thesis, and it
has been used in the assessment for the landslide hazards in Hong Kong and Chongging.
Researches in the thesis mainly include the following aspects:

Risk analysis of landslide hazard involves not only the theory of natural science but also the
theory of social economy, which is the comprehensive assessment among multi-disciplinary
branches of learning. Relative theories should be combined together to form an integrated theoretic
system for the risk analysis of landslide hazard. In the thesis, hazard assessment of landslide,
evaluation of social and economic vulnerabilities, assessments of losses and hazard mitigation of
landslide are studied in detail. The process for the hazard analysis of landslide is treated as a
dynamic assessment process.

Different kinds of factors influencing the stability of slope are analyzed herein, which include
topography, landform, geologic structure, properties of rocks and soils, meteorology, hydrology
and influences of human activities, etc. The forming condition of landslide, the determination of
landslide range and the calculation of sliding distance and velocity are also studied. The stability
of slope is analyzed with the theory of fuzzy comprehensive assessment and the method of
artificial neural network, and the failure probability of slope is calculated with Monte Carlo
Method to determine the active degree of landslide hazard. According to the assessment accuracy
for landslides in different fields, the hazard indices of landslides are divided into three levers
(Regional evaluation, Local evaluation and Punctual evaluation). Historic landslide and potential
landslide are considered respectively in hazard analysis.

In hazard analysis of landslide, the basic goal for the evaluation of vulnerability is to obtain
different vulnerable parameters. Failure level of hazarded body owing to landslide is analyzed, and
failure effect of landslide, classification of hazard type, value evaluation of hazarded body, grade
of damage and calculation of loss rate for hazarded body are also studied. By means of the value
properties of different hazarded bodies, the hazarded bodies caused by landslide are divided into 3
types (Life, Concrete assets and Natural resource), and their value are calculated respectively.
Damage level of hazarded body is divided into 3 grades in order to determine the relationship
between damage level and loss rate of value (R)).

Assessments of failure losses caused by landslide are carried out based on the hazard
assessment and vulnerable evaluation of landslide. In the thesis, the formation of loss, calculations

of direct and indirect losses of landslide are studied after the analysis of probability of slope failure,
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intensity of the failure and damage degree of hazarded body, and the risk losses of landslide hazard
are calculated respectively according to historic landslide and potential landslide. The assessment
of hazard mitigation for landslide means to get maximum economic and social benefits with
minimum risk. Technical and economic assessments for hazard mitigation of landslide are studied,
and the benefits of protective construction have also been analyzed by the theory of value
engineering. The rational degree of investment (D) and expected loss (E;) are used in the
comprehensive assessment for the scheme of protective construction.

In the thesis, landslide hazards and failure features of slopes in Hong Kong and Chongging
have been studied in detail. The system for hazard assessment of Hong Kong landslide is
established according to the theory of risk analysis of landslide, and risk assessments of Lao Zao
Ping landslides in Chongqing have also been carried out. Through studies on topography, landform,
properties of rocks and soils, types and failure features of slopes in Hong Kong and Chonggqing, it
is found that there are many similar features in topography, landform and types of slopes in the
two cities, that there are some differences in the properties of rocks and soils, and that there are
their own characteristics in landslide hazards. Rainfall is very rich in the two major cities. From
the research it is shown that the probability to occur a large number of landslides is very low when
the rolling 24-hour rainfall is less than 100mm, and that the number and severity of landslide will
increase when an hourly rainfall reaches 70mm/h. Hong Kong and Chongqing should strengthen
the study and exchange in the field of hazard analysis of landslide, which are favorable to the
promotion for the level of landslide hazard management in Hong Kong and Chongging.

Study on accepted risk level of landslide hazard is a new topic in recent years, and the
accepted standard has not been set up at present. Through the study on the risk level, the general
accepted risk level for landslide hazard is given. The risk probability for the failure of natural slope
is about 10°*~10 under the condition of no life and property loss. For the natural slope or man
made slope which may cause heavy losses to life and property, the accepted risk probability of
slope failure is about 10°~107.

The achievements in the risk analysis of landslide hazard have widely practical value. It is a
goal for the development of landslide study in the future to carry out the study on the risk
assessment of landslide hazard. At present, the theory for the hazard analysis of landslide is not
perfect, and it is needed to strengthen the comprehensive research cross subjects and fields, so that
the risk analysis is combined with the planning of hazard reduction, protective construction and
social economy. With the increasing need for land in urban area, more constructions will be set on
different kinds of slopes in future. So it is urgent to carry out positively the study on theory for

landslide hazard, which has important and realistic significance.

Key Words: landslide (landslip); disaster; hazard (risk) analysis; hazard; vulnerability;
loss evaluation; protective construction; stability; failure effect; hazarded body;

rate of value loss; Hong Kong; Chongqing; hazard (risk) management
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