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“Water is the most abundant substance on the earth, the principal constituent of all living things, and a major force constantly shaping the surface of the
earth. It is also a key factor in air-conditioning the earth for human existence and in influencing the progress of civilization. Changes in the distribution,
circulation, or temperature of the earth’s waters can have far-reaching effects; the ice ages, for instance, were a manifestation of such effects. Changes may
be caused by human activities, in particular, since the latter half of 20th century. People cultivate the soil, irrigate crops, fertilize land, clear forests, pump
groundwater, build dams, dump wastes into rivers and lakes, and do many other constructive or destructive things that affect the circulation and quality of
water in nature (Ven Te Chow et al., 1988).” Besides, an expanding population and a rapidly growing economy, especially in Asia and Africa, are hindering
sustainability around the globe.

Our studies have been focused on solving world water issues by understanding water circulation, along with the following subjects: (a) observation of long-
term heat, vapor, and carbon dioxide fluxes for impact assessment of the interaction between land and atmosphere given the changing climate and land use
change; (b) the numerical study of water pollution in the inundation areas of the Mekong River; (c) understanding of the sustainability requirements of
community-based programs; (d) mechanisms of slope failure and wood debris by torrential rains; (5) assessment of the impacts of climate change on
complex disasters (flood inundation, landslides, high tide, and coastal erosion); and (6) value-based co-creation of technology and lifestyle for a society

based on a virtuous materials cycle.
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Fig.1 “Depression” and “plain” (white-line shows the district boundary)

Fig.2 Density of mass and manhole in whole Osaka city and frequent
inland inundation areas
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Fig.3 Classification of frequent inland inundation areas by the position
of the surrounding

The distribution and characteristics of
frequent inland inundation areas in the
metropolitan areas

Inrecent years, inland inundation has been the main cause of flood damage
in metropolitan areas. Tokyo’s 23 wards, Nagoya city, and Osaka city are
the three largest areas of Japan. Inland inundation is estimated to represent
42% of the total flood damage in Japan, 63.0% of that in Tokyo, 85.0% of
that in Aichi Prefecture, and 96.5% of that Osaka from 2005 to 2013.
Therefore, it is essential to clarify the characteristics of frequent inland
inundation areas for flood control. The purpose of this study was to clarify
the distribution and analyze the characteristics of frequent inland
inundation areas.

In this study, we identified the frequent inland inundation areas in Osaka
city using maps of flood damage from 1993 to 2012. The maps were
manually drawn for each city as paper-based flood records. Due to the
unfixed patterns and methods of drawing the maps, these maps had not
been used for vulnerability analyses of flood damage. We translated these
paper-based maps into digitized maps in a GIS database and extracted the
frequent inland inundation areas. The resulting analysis of the extracted
area is as follows: The frequent inland inundation area tends to be distributed
in plains rather than depressions, and sewer construction is preferentially
carried outin depressions (Fig.1, Fig.2). Plains and depressions are extracted
using a flood inundation model. Furthermore, it is also clarified that
frequent inland inundation tends to be distributed in areas (a) with small
slope or low elevation; (b) around structures that divide the land surface
flow and sewers, such as roads and rails (Fig.3); and (c) around schools

(Fig.4).

Please refer to previous activity reports for other research activities.
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Fig.4 The distribution of distance to school

Fig.5 The situation of around Karita-minami junior high school at 1945-1950 (left),
1961-1964 (center) and 1974-1978 (right) (white-line shows the area of Karita-minami
junior high school)
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