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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.

Seagrass and seaweed meadows are regarded as an important 
coastal ecosystems for their functions of “ecosystem service”, 
such as carbon stock and habitats. Though conservation of 
these meadows is a global issue for the healthy cycles of food 
and materials, their biomass has been decreasing worldwide. Di-
versity in the coastal environment (e.g. variation in salinity, water 
temperature, nutrients, bottom materials etc.), produced by both 
sea-factors and terrestrial-factors, is important for seagrass and 
seaweed meadows to coexist with the other primary producers. 
We evaluate the function of “submarine groundwater discharge 
(SGD)” for diversity production in the coastal environment by 
field observations, satellite data, and hydrological models.

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.

Human activities in urban and rural areas alter the natural hydrologic and material cycles in watersheds. For example, overdrawing 
groundwater for drinking, irrigation, and industrial use increase the risks of water deficiency, land subsidence, contamination and 

salinization. 
Increase of nutrients (e.g. nitrogen, phosphorus) entering the en-
vironment by human activities(e.g. agriculture, industries) cause 
eutrophication of surface water environments and contamination of 
groundwater resources.
We evaluate the current status and future outlook of water resources 
and environments based on field observations, chemical and isotopic 
analysis, and hydrological models for several countries in different 
climate zones, urbanization status, and cultures. We will also suggest 

the solutions for sustainable water-nutrient cycles for the future. 

ALB measurements of channel bathymetry for river 
management tasks

Human and climate impacts on water environment and water 
resources 
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Land subsidence (left) and surface water pollution (right) 
in Jakarta metropolitan area, Indonesia

Potential diversity-creating factors in the coastal 
environment


