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Abstract: In Japan, school consolidations are accelerating due to declining birthrates and policies to optimize schoo
commuting distances and times for students. While commuting distance is used as a guideline for school district planni
climate and terrain are often overlooked. This study proposes a new method for school districting based on pedestrian
safety (traffic accidents, crime, heatstroke risks), and population forecasts.
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OThe consolidation of public elementary and junior high schools is accelerating
nationwide due to the declining birthrate and the policy of optimizing school size. As
a result, long-distance and extended commutes to school have become a problem.

Oin Japan, school district setting and school commuting support measures are
determined based on the distance to school (the standard is within 4 km for
elementary school and 6 km for junior high school). However, as climates and
topographies differ from region to region, it has been pointed out that there is a need
for school commuting conditions that match actual conditions.

OSchool district setting has been studied as an optimization problem related to
distance, school size, and cost, but topography and climate are not considered.
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Fig1. Number of Public Elementary and Secondary Fig2. Example of a study on school district
Schools and Students setting (Voronoi partitioning method)
AT

tﬂ:ﬁ@%ﬁr IRIEZBFEAT- BFEHEOIBE. €%, NAOEFREFZEE
L -FXEREFEDFHFE

Development of a School District Allocation Method Considering Commuting Burden,
Safety, and Demographic Dynamics in Relation to the Environment of the Region

2. Research Area #T  (Hanamaki City, Iwate Prefecture)
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Reasons for Regional Selection:
- The terrain is highly undulating.

- There is significant snowfall during winter.

- School consolidations and closures happened in recent years.
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Fig3. position of Hanamaki city

3. Methodology
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Fig4. Flowchart of the study

D)BEFBRIFEEDFE

EFEBAYY AT EDHITIRILE—

- BFEOREME(EEW - JLFE - Br

HEIZ, FREERTE
BIRIRNDFERXR EIRET BH%

4. Results and discussion
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per Kilometer and road condition.
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Commute Burden within the Wakaba Elementary School District, Considering the Average Gradient

(WEEETILD)

RN AEEEOREICLIBFRIBDOE
NE-HEEER

W=15m+20(m+D({/m)*+n(m+ D[1.5v?+ 0.35 vG]
ZAWT, ZRNDOEFEHEZHELE-ER. IRILXF—EBE=EIRKELTLHD
& TEATEEAET] , BT &35 kit
&L, FIBETHAS kméG Y, BFHEBOERE kmLIA)Z EB 45 Z EAFER S

IRILF—HEEZAET S

Using the WEE model formula to assess commute burden within the school district, It was found
that Ishidoriya Town has the highest energy consumption. Although the road distance is 3.5 km, the
estimated energy consumption corresponds to about 4.5 km in flat-terrain equivalence, confirmed to
exceed the standard commuting distance (within 4 km).
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