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Numerical simulations of floods in urban areas are useful for es-
tablishing evacuation programs and revising future city planning. 
In the present study, a set of shallow water equations was used to 
simulate the swift current on the streets to characterize horizontal 
flow diversion and concentration considering actual building config-
urations. The finite volume method was applied to an unstructured 
triangular mesh system to express the orientation and physical 
characteristics of each building based on a detailed city map. Re-
cently, we conducted laboratory experiments and applications for 
actual events to develop more accurate and practical simulations 
of floods in urban areas.

Since most of ground disasters occur in the unsaturated 
region, soil tests and ground surveys on unsaturated 
soils have been performed in order to measure the 
geotechnical characteristics in unsaturated state. In ad-
dition, because it is necessary to evaluate quantitatively 
the ground behavior at the time of ground disasters, the 
following two themes are proposed: (1) an in-situ posi-
tion test on a local scale with a simple and compact test 
equipment, (2) a ground scale survey on a field scale 
using a non-destructive measurement method from the 
ground surface. These would be contributed to evaluate 
of the safety of levees and slopes.

Recently, an airborne laser bathymetry (ALB) system using simultaneously pulsed lasers of two 
kinds (green and near infrared types) has attracted the attention of river and coastal engineers 
for use as an efficient cost-saving surveying tool. This technology is effective for high-resolution 
measurement of planar bathymetry including the underwater bed profile. For this study, we ap-
plied a developed ALB system and examined the accuracy in the targeted section by comparing 
the ALB data of 2 m hori-
zontal resolution with ex-
isting survey data obtained 
using the conventional 
method. Then we evalu-
ated the effects of using 
high-resolution ALB data 
in river flow analysis.

A monitoring method of the soil water content and 
pore water pressure by the infiltration behavior 
of the river levee has been proposed for the pur-
pose of contributing to the design and construc-
tion work of the river levee by appropriately eval-
uating the safety of river levee. The construction 
method of a simulation model that can faithfully 
reproduce the measurement data by saturation 
and unsaturated infiltration analysis is developed.

ALB measurements of channel bathymetry for river 
management tasks

Development of monitoring method and numerical modeling method 
for safety assessment of levee failure caused by seepage flow
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