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Abstract

Over the past times many countries throughout the world have suffered from flooding,
sustaining damage at economic, social and psychological levels. In the absence of prior warnings
or preparations the damage is normally related directly to the severity of the flood. However, if
either individual floods or the risk of flooding in certain areas can be predicted it is possible — at
least in principle — to avoid much of the damage. Following these ideas the work in this thesis
focuses on modeling certain aspects of the phenomenon of the flooding with the aim of
developing tools which can be used to predict the relative risk and potential severity of flooding.

The severity of flooding depends upon both the rainfall and the geography. In the latter
case the factors of importance are the composition of the surface, the vegitation or human
constructions with which it is covered, and its topographical shape. In the general, the shape can
be obtained as measurements of altitude; either remotely sensed by satellite, inferred from aerial
photographs or read directly off a map. Of all three possibilities the map is chosen as the prefered
form of input data for this thesis, since it is the most readily available and the least expensive and
it can used to analyse with the boundary element method (BEM).

Altitude data is presented on maps as contours; which in essence are one-dimensional
samples of a two-dimensional area. However in order to model flooding phenomena it is
necessary to have available the altitude over all the of area. An importance section of the work
reported in this thesis is therefore a method for interpolating the altitude from contour lines to
points not on contour lines. The boundary Element Method (BEM) is used to achieve this
interpolation. The results of the interpolation are then used in other sections of this thesis, in
particular for calculating the direction of the streamlines along which water flows and for

calculating the area of the catchment.



The model constructed in this thesis consists of nine sub-models, which can be grouped
into three levels. The initial level includes a rainfall model soil model, vegetation and altitude
model. Every model at this level provides data as input to the intermediate and final levels. The
intermediate level contains a streamline model, a catchment model, an impedance model and a
flow model. This level provides data for the final level. The final level is a depth model capable
of calculating the depth of flood-water at every point in the catchment area. Together these nine
sub-models from a steady state can produce the depth, the streamlines, the flow rate and the risk

at every point in any such area.



