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1. Introduction and objectives

Residential developments on the fringe of metropolitan Tokyo have ignored topographical
conditions and the potential for natural disasters such as earthquakes and flooding. Resultantly,
natural disasters have become common and serious problems in these areas. In particular, suburban
residential areas located on valley bottoms are plagued by inland flooding during heavy rains. Since
valley bottoms act as catchment areas for rain water, these areas are at risk of severe damage during
typhoons and other periods of intense rain. Accordingly, there is an urgent need to improve the safety
of the many at risk suburban residential areas located on valley bottoms.

At the same time, Japan is faced with an aging and declining population, and the number of vacant
lots is expected to increase in the future. Further consideration of how to use these vacant lots will be
essential to urban planning in the future. According to the National Spatial Planning Act, utilizing
vacant lots utilization as sites for flood mitigation is essential.

In consideration of the above, this study aims to identify the distribution characteristics of vacant
lots in a suburban residential area. From the results, we discuss methods to utilize vacant lots as
flood mitigation sites. Three study objectives are set. (i) Examine the distribution and transformation
of vacant lots to create baseline data. (ii) Evaluate topographical conditions to identify valley
bottoms vulnerable to flooding. Since vulnerability to flooding depends on the topographical
features of each valley (i.e. width and catchment area), and rainfall patterns, we first categorized
valley bottoms according to topographical features. We then determined the type of inland flood
each valley type is vulnerable to based on several rainfall patterns. (iii) Examine the relationship
between the distribution and transformation of vacant lots on each type of valley bottom. Finally, we
discuss how to effectively utilize vacant lots.

2. Study site and Methods

This study site is the city of Ichikawa, a typical suburban residential area on the fringe of
metropolitan Tokyo (i) Identifying the distribution of vacant lots through fieldwork. We identified
the transformation of vacant lots through interpretation of aerial photos and land categories of
residential maps in 1974 and 1989 (ii) Use the width and catchment area of each valley as indicators
to evaluate vulnerability to inland flooding. First, we measured these indicators through analysis of
maps and DEM data. Second, from histogram analysis and crossing the results, valley bottoms were
categorized according to type. Finally, we assessed the vulnerability of valley bottom types to inland
flooding, assuming different rainfall scenarios. (iii) Clarify distribution characteristics of each type
of valley bottom using specialization index.



3. Result and discussion
(i) The distribution and transformation of vacant lots

In 2009, 6.63ha of vacant lots were identified, a figure which accounts for 2.50% of the study area
(266.57 ha). Twelve transformation patterns of vacant lots were identified. These can be grouped
into two types according to their persistency. They are 1) long persistency (2.42ha / 36.51%) and
2) short persistency (4.15ha / 62.59%).

(ii) The relationship between vulnerability to flooding and topographical features of valley
bottoms based on rainfall patterns.

We categorized valley bottoms into two types: type A and type B. Type A are characterized by
narrow and flat valley bottoms, and their catchment area is relatively small. Type B are characterized
by wide valley flats and their catchment area is relatively large.

For a scenario of short, but heavy rain, type A is more dangerous than type B. Vulnerability to
flooding is higher when the width of the valley is narrow because there is a greater risk of inundation,
and the catchment area of valley flat is small because the times of catching rain water is shorter. For
a scenario of long, heavy rain, type B is more dangerous than type A. Vulnerability to flooding is
higher when the catchment area of the valley flat is large because the amount of rain water captured
increases with time. As a result, we term type A as the “valleys vulnerable to short, heavy rain” (VS),
and type B as valleys vulnerable to long, heavy rain (VL).

(iii) The characteristics of the distribution of vacant lots based on each type of valley flat, and a
study on vacant lots to alleviate inland flood(fig-1)

First, the amount of vacant lots in VS (3.02%) was greater than that of VL (2.03%). Chi-square
test shows a significant difference for these results.

Second, vacant lots of long persistency A-1 - 3 (0.34 - 0.86ha), and those of short persistency
B-5(0.70ha) are strongly correlated with VS. On the other hand, vacant lots of long persistency A-1
(0.65ha), and those of short persistency B-1 « 4 (1.56 - 0.43ha) are strongly correlated with VL.

Based on these trends, alleviating vulnerability to short time heavy rain in VS, requires cessation
of building up and utilizing long persistent types of vacant lots, and instead using these areas as
storm water storage and infiltration areas. To alleviate vulnerability to long time heavy rain in VL,
utilizing short persistent vacant lots as vegetable plots is a viable an opportunistic strategy.
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