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Abstract: The Japanese cities face problems such as a declining population in rural areas or a lack of 
nursery schools in urban areas. To solve these problems, it is important to make policies based on estimation 
of population. This paper proposes a short-term estimation method of the population by Agent Based 
Simulation(ABS). To estimate expansion of residential areas in a city, this model is based on inhabitants’ 
autonomous decision making to move with simple rules. The proposed method uses Mesh-based Population 
Census Data and other locational data to understand a population distribution in a city and we try to 
construct a model for citizens and public servants working in the city planning department. 

 

 ࡟ࡵࡌࡣ 1

1.1 ┠ⓗ 

ᮏ◊✲ࡢ┠ⓗࠊࡣ㒔ᕷ㑹እࡢேཱྀࡀὶධࡿࡍᆅ༊

ࣥࣙࢩ࣮࣑ࣞࣗࢩࢫ࣮࣋ࢺ࢙ࣥࢪ࣮࢚ࢆேཱྀືែࡢ

㸦ABS㸧ࠊࡋ⌧⾲ࡾࡼ࡟✵㛫ࢆ㋃ࡓ࠼ࡲ▷ᮇⓗ࡞ே

ཱྀືែࢆண ࡿࡍᡭἲࢆᥦ᱌ࢹࣔࠋࡿ࠶࡛࡜ࡇࡿࡍ

GISࠊࡾ⤠ࢆⅬ↔࡟ὶධேཱྀࠊࡣ࡛ࣝ ⎔ᆅ❧ࡿࡼ࡟

ቃ㸦㒔ᚰࠊࢫࢭࢡ࢔ࡢ࡬ᆅ౯ࠊேཱྀศᕸ㸧ࢩࢵ࣓ࢆ

ࣗ༢఩࡛ࣔ࡟ࣝࢹ཯ᫎࠊࡏࡉᒃఫᆅ㑅ᢥࡿࡅ࠾࡟⾜

ࠊࡳ㎸ࡳ⤌࡟㸦㌿ධ⪅㸧ࢺ࢙ࣥࢪ࣮࢚ྛࢆࣝࢹࣔື

 ࠋࡿࡍ⌧⾲ࢆேཱྀືែ࡞ࣟࢡ࣑

1.2 ⫼ᬒ 

ᆅ᪉࡛ࡣேཱྀῶᑡ♫఍ࢆ㏄ࡿ࠼୰ࠊ㒔ᚰ࡛ࡣᚅᶵ

ඣ❺ࡢၥ㢟ࡀⓎ⏕ࠊ➼ࡿࡍேཱྀࡢኚ໬ࢆⓗ☜࡟ᤊ࠼

ࠊࡣ἞య࡛⮬ࡢࡃከࠋࡿ࠸࡚ࡗࡲ㧗ࡀ㔜せᛶࡢ⟇ᨻࡓ

3 ᖺ㹼10 ᖺ⛬ᗘࡿࡓࢃ࡟⾜ᨻィ⏬࡟ᇶ࡙ࠊࡁ஦ᴗࡸ

᪋タ⟶⌮➼ࡢࡽࢀࡑࠊࡀࡴ⤌ࡾྲྀ࡟ィ⏬ࢥ࡟⯡୍ࡣ

ᑗ᮶ேཱྀ᥎ィࡿࡼ࡟ࣝࢹከᆅᇦࣔࡸせᅉἲࢺ࣮࣮࣍

ࠊࡣ᥎ィࡢࡽࢀࡇࠋࡿࢀࢃ⾜ࡀ ணࡢ㟂せࡃᇶ࡙࡟

⤫ィⓗᡭἲ࡛ࠊࡾ࠶ỗ⏝ᛶࡣ㧗ࡀ࠸እⓗせᅉࡗࡼ࡟

࡚ᑗ᮶ேཱྀ࡟࠺ࡼࡢ࡝ࡀኚ໬ࡓࡗ࠸࡜࠿ࡿࡍศᯒ࡟

ࡿ࠶࡛ࡁ୙ྥࡣ ࣙࢩ኱つᶍ࣐ࣥࡀࡕࡓேࡢᆅᇦࠋ (1

ࠊࡶ࡚ࡋ࡜ࡓ࠸࡚ࡋㄆ㆑ࢆ᏶ᡂ᫬ᮇ࡜ᘓタணᐃᆅࡢࣥ

ලయⓗ࡛ࢫ࣮࣌ࡢ࠸ࡽࡃࡢ࡝࡟ேཱྀࡀቑຍࠊࡋ࿘㎶

࡚ࡁᢕᥱ࡛࠿ࡋ࡟஦ᚋⓗࠊࡣ࠿ࡿࡍኚ໬ࡀࡳ୪⾤ࡢ

㛗ᮇィࡣ἞య࡛⮬ࠊࡓࡲࠋࡿ࠶ࡀㄢ㢟࠺࠸࡜࠸࡞࠸

ᮇⓗ▷ࠊ୰࡛ࡿࡵ㐍ࢆᗫྜ⤫ࡢᑠ୰Ꮫᰯࡁᇶ࡙࡟⏬

࡜ᐇ⌧࡜⏬ィࠊሙྜࡓࡌ⏕ࡀἣ≦࡞ᚲせࡀಖ⫱ᅬ࡟

 ࠋࡿࢀࡽ࠼⪄ࡶἣ≦࠺ࡲࡋ࡚ࢀࢃၥࡀᛶྜᩚࡢ
 

2 ඛ⾜◊✲ 

2.1 ேཱྀືែ࡟㛵ࢳ࣮ࣟࣉ࢔ࡢ✲◊ࡿࡍ 

ேཱྀືែ࡟㛵ࠊࡣ࡟✲◊ࡿࡍㄪᰝ࣭ศᯒ◊✲ᩘࠊ

 ࠋࡿ࠶ࡀ✲◊ࡓ࠸⏝ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࠊࣝࢹࣔ⌮
 ㄪᰝ࣭ศᯒ◊✲ࠊ࡚࠸࠾࡟㛗἟ ࡜✲◊஦౛ࠊࡣ (2

ࢆ࣒ࢬࢽ࣓࢝ࡢᒃఫᆅ㑅ᢥ࡜ᒓᛶࡢ⪅㒔ᚰᒃఫ࡚ࡋ

ㄪᰝࠊࡋ⚟ᒸᕷෆࡢ⸆㝔ᆅ༊࡚࠸࠾࡟඲ᩘࡿࡓ࠶࡟

10,605 ௳㸦ᅇ཰ᩘ 893 ௳㸧ࡢ㒑㏦ㄪᰝྠࠊࡽ࠿ᆅ༊

ศㆡ࣭ࡣ⪅ᒃఫࡢ ㈤㈚ࢆၥࡎࢃከࡀࡃᕷእฟ㌟⪅࡛ࠊ

ศㆡᒃఫ⪅୍ࡣᗘᕷෆ࡟㌿ධࡓࡋᚋ࡟⌧ఫᆅࡗ⛣࡬

㒔ᚰࠊࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡓ࠸࡚ࡋᐃఫࡸ࡜ࡇࡓ࠸࡚

ᒃఫࢆ㑅ᢥࡿࡍ㝿࡟ᕷෆ࡞ࡲࡊࡲࡉࡢఫᏯᆅࡀೃ⿵

౽฼ࠊࡣ࡟㝿ࡿࡍ㑅ᢥࢆ㒔ᚰᒃఫ࡜࡜ࡇࡿᚓࡾ࡞࡜

ᛶࡢ㧗ࡢࡑࡀࡉせᅉࢆ࡜ࡇࡿ࡞࡟ศᯒࠋࡿ࠸࡚ࡋ 
୰すࢆቑῶࡢேཱྀࠊࡣ࡛ࣝࢹࣔ⌮ᩘ ࡀ (3 GIS ᢏࡢ

༢఩㸦1km×1km㸧࡛ࣗࢩࢵ࣓࡚࠸⏝ࢆ⾡ ࢺ࣮࣮࣍ࢥ

ኚ໬⋡ἲࡿࡼ࡟ᑗ᮶ேཱྀ᥎ィࠊ࠸⾜ࢆ㒔ᕷᵓ㐀ྍࢆ
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ど໬ࡲࡓ࠸ࡉࠊ࡛࡜ࡇࡿࡍᕷࡢᑗ᮶ࡢ㧗㱋໬⋡ࡀᕷ

ෆ࡛ࡶ኱ࠋࡓࡋ♧ࢆ➼࡜ࡇࡿ࡞␗ࡃࡁ 
ABSࠊࡣศᯒ࡛ࡿࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ  ࡚࠸⏝ࢆ

㒔ᕷ࣮ࣝࣟࣉࢫࡢ໬ࡾࡼ࡟ࣝࢹࣔື⾜࡞ࣝࣉࣥࢩࢆ

ࡓࡋ⌧⾲ Felsen4) ࡢ Sprawl Effect ࣔࠋࡿ࠶ࡀࣝࢹࣔ

ᐙࠖࠕ࡜ࠖ⪅ᒃఫᆅ᥈⣴ࠕ࡟ࢺ࢙ࣥࢪ࣮࢚ࡣ࡛ࣝࢹ

ࡢ 2 ᒃఫࠕࡎࡲࡣࢺ࢙ࣥࢪ࣮࢚ࠊࡋ௜୚ࢆែ≦ࡢࡘ

ᆅ᥈⣴⪅࡚ࠖࡋ࡜㨩ຊⓗ࡞ᅵᆅࢆ᥈ࠊࡋື⛣࡚ࡋᒃ

ఫᚋࠕࡣᐙࠖࡢ≧ែࠕࠋࡿ࡞࡜ᐙࠖࡢࡑ࡜ࡿ࠶ࡀᆅᇦ

ᒃఫࠕࡢ௚ࠊࡾࡀୖࡀ㨩ຊࡢᅵᆅ࡟ࠎᚎࢀࡉഛᩚࡣ

ᆅ᥈⣴⪅ࠖࡶࢺ࢙ࣥࢪ࣮࢚ࡓࡗ࡞࡜㞟ࠊࡀࡿࡲ㐣ᐦ

෌ࡣࢺ࢙ࣥࢪ࣮࢚ࠊࡋ⁛ᾘࡣ㨩ຊᗘࡢᅵᆅ࡜ࡿ࡞࡟

࣮ࣟࣉࢫࡢ㒔ᕷࠊ࡛ࣝࢹࣔ࠺࠸࡜ࡍ㏉ࡾ⧞ࢆື⛣ࡧ

ࣝ໬ືࢆⓗࠋࡓࡋ♧࡟⚟⏣ ࡽ࠿ࢱ࣮ࢹබⓗ⤫ィࡣ (5

ABS࡟ࢺ࢙ࣥࢪ࣮࢚ࡢ㒔ᕷఫẸࡢᒓᛶࢆ᚟ඖࡿࡍᡭ

ἲ࡚ࡋ࡜ SA ἲྛࡓ࠸⏝ࢆ௬᝿♫఍ࢆᵓ⠏࣑ࢩࠊࡋ

࡜ᡭἲࡢᚑ᮶࡚ࡗ⾜ࢆேཱྀ᥎ィࡾࡼ࡟ࣥࣙࢩ࣮ࣞࣗ

⏣ᒣࠋࡿ࠸ᚓ࡚ࢆ᥎ィ⤖ᯝ࡞ẚ㍑࡛ጇᙜࡢ 㒔ࠊࡣ (1

ᕷఫẸ࡞ࣟࢡ࣑ࠊࡋ࡜ࢺ࢙ࣥࢪ࣮࢚ࢆୡᖏࡢኚ໬࡜

㒔ᕷ㛫ࡢ⮬ᚊⓗ࡞㌿ᒃ⾜Ⅽࡢ⤖ᯝࡢᩘ「ࠊࡽ࠿ᕷ༊

⏫ᮧࡀ㞄᥋ࡿࡍ㑹እᆅᇦ࡞ࣟࢡ࣐ࡢேཱྀືែࢆ⾲⌧

ᙳ㡪ࡿ࠼୚࡟ᑗ᮶ேཱྀࡀ⟇ᨻࡢᕷ༊⏫ᮧ༢఩࡛ࠊࡋ

 ࠋࡿ࠸࡚ࡋᥦ᱌ࢆᡭἲࡿࡁศᯒ࡛ࢆ

2.2  ࡅ࡙⨨఩ࡢ✲◊

 ᮏ◊✲ࡢㄢ㢟ࡿࡍ࡜▷ᮇⓗࡘ࠿ᒃᡤⓗ࡞ேཱྀືែ

ࢳ࣮ࣟࣉ࢔࡞ࡓ᪂ࡘࡘ࠼ࡲ㋃ࢆ✲◊⾜ඛࠊࡣ ணࡢ

ᶆ┠ࡢ✲◊ᮏࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀᚲせࡿࡍᵓ⠏ࢆ

ᅗࡤ࠼౛ࠊࡣ 1 ᆅ༊ࡿ࠸࡚ࡁ㉳ࡀேཱྀቑຍ࡞࠺ࡼࡢ

࡟ᑗ᮶ேཱྀ᥎ィࡢ㛗ᮇࠊࢆኚ໬ࡢேཱྀศᕸࡿࡅ࠾࡟

 ࠋࡿ࠶࡛ࣝࢹࣔࡿࡍ ண࡟㏲ḟⓗࠊ࡟ࡎࢀࡽ⦡

 
ᅗ 1㸸A ᕷࡢᖹᡂ 27 ᖺ㹼ᖹᡂ 22 ᖺேཱྀቑῶ 

 ᪉ࡵ㐍ࡢ✲◊ 3

3.1  ࣥ࢖ࣛࢺ࢘࢔

 ᥦ᱌ࡿࡍேཱྀືែࢆண ࡿࡍᯟ⤌࡛ࡲࢀࡇࠊࡣࡳ

▱ࡢ✲◊ㄪᰝ࣭ศᯒࠋࡿࡍ⏝άࢆᡂᯝࡢ✲◊⾜ඛࡢ

ぢ࡛ࠊࡣศㆡ࣐ࣥࡢࣥࣙࢩ㉎ධᒙࡣ㒔ᕷࡢ฼౽ᛶ࡞

࠸࡚ࡋᐃఫ࡟ᇶᮏⓗࠊࡋ㑅ᢥࢆᒃఫᆅ࡚ࡋ៖⪄ࢆ࡝

ࠋࡿࢀࡉ ᥎࡜ࡔ⬟ྍࡀ໬ࣝࢹࣔࡢື⾜ࠊࡽ࠿࡜ࡇࡿ

ᒓᛶ㸦30ࡿࡍ㉎ධࢆᐙࡕᣢࠊࢆ ணࡢὶධேཱྀࠊࡓࡲ
㹼40 ṓྎ㸧ࡶ࡛ࣝࢹࣔ࡞ࣝࣉࣥࢩࠊࡤࢀ⤠࡟⾲⌧࡛

ࣗࢩࢵ࣓ࡓࢀࡉ♧࡛ࣝࢹࣔ⌮ᩘࠋࡿࢀࡽ࠼⪄࡜ࡿࡁ

༢఩ࡿࡼ࡟ேཱྀືែࡢศᯒࠊࡣኚ໬ྍࡢど໬࡜✵㛫

࣑ࣞࣗࢩࠊࡾ࠶ᡭẁ࡛࡞᭷ຠ࡟ࡢࡿࡍ⌧⾲ࢆᚩ≉ࡢ

ࠋࡿࡁ࡛⏝άࡶ࡚ࡋ࡜ࡋᶫΏࡢࢱ࣮ࢹ ほ࡜ࣥࣙࢩ࣮

⮬࡟ࢺ࢙ࣥࢪ࣮࢚ࠊࡣࡽ࠿ᡭἲࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ

ᚊⓗ࡞ᒃఫᆅ㑅ᢥࠊ࡛࡜ࡇࡿࡏࡉࢆᒃఫ࢚ࣜࢫࡢ࢔

ࠊࡓࡲࠋࡿࡁ࡛⌧⾲࡟ⓗືࢆኚ໬ࡢቃ⎔࡜໬࣮ࣝࣟࣉ

ࡇࡿࡏࡉ㏆ఝ࡟ேཱྀືែࡢᐇ⌧ࡾࡼ࡟ᵓ⠏ࡢࣝࢹࣔ

ࡢ௨ୖࠋࡿ࠸࡚ࢀࡉ♧࡟࡛ࡍࡶ࡜ࡇࡿ࠶࡛⬟ྍࡀ࡜

ࡣ࡛✲◊ᮏࠊࡽ࠿࡜ࡇ ABS ࠊ࣓࡚࠸⏝ࢆ ༢఩ࣗࢩࢵ

࡟ࢀࡇࠋࡿࡍᥦ᱌ࢆᡭἲࡿࡍ ணࢆேཱྀືែࡿࡼ࡟

ேࡿࡍኚ໬࡜ࠎ้࠸࡞ࢃᢅࡀேཱྀ᥎ィࡢᚑ᮶ࠊࡾࡼ

ཱྀືែ࡜ࣝࢹࣔື⾜ࢆ✵㛫᝟ሗ࡛㏆ఝࠊࡏࡉᵝ࡞ࠎ

ࠋࡿࢀࡽ࠼⪄࡜ࡿ࡞࡟⬟ྍࡀ࡜ࡇ࠺⾜ࢆศᯒ࢜ࣜࢼࢩ

ࡤ࠼౛ࠊᯝ⤖ࡢࡑ 10 ᖺᚋ࡟⪁ே᪋タࡿ࠸⏝࡚ࡋ࡜ᘓ

ࡿࡍഛᩚ࠺ࡼࡿ࠼౑࡚ࡋ࡜ಖ⫱ᅬࡣ࡟ᮇⓗ▷ࠊࢆ≀

 ࠋࡿࡁᮇᚅ࡛ࡀ࡜ࡇࡿࡍᐤ୚࡟ᨻ⟇❧᱌࡞࠺ࡼ࠺࠸࡜
ᮏ◊✲ࠊࢆࣥ࢖ࣛࢺ࢘࢔ࡢᅗ 2  ࠋࡍ♧࡟

 

ᅗ 2㸸◊✲ࣥ࢖ࣛࢺ࢘࢔ࡢ 
ᮏ◊✲ࠊࡣFelsen ࡜௬ㄝ࡞ᇶᮏⓗࢆࣝࢹࣔື⾜ࡢ

ࠋࡿࡳヨࢆ ணࡢேཱྀືែ࡚ࡋ⏝㐺࡬㛫✵ࡢᐇ㝿ࠊࡋ

ලయⓗ(1)ࠊࡣ࡟࡛ ABS ࡢ⎔ቃࢆタᐃ(2)ࠊࡋ࡛ேཱྀ

ὶධᆅ༊ࡢேཱྀືែࠋ࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࡢ 
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3.2  ࣉࢵࢸࢫࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ

ᅗࢆ᱌ࣉࢵࢸࢫࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ 3  ࠋࡍ♧࡟

 
ᅗ 3㸸ࣉࢵࢸࢫࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ㸦ࢪ࣮࣓࢖㸧 
 
࣮࢚ࡵồࢆࢁࡇ࡜࠸㧗ࡀ㨩ຊᗘࠊࡣ࡛ࣝࢹࣔື⾜

㨩ࡢࡑࠊࡣ࡛(1)ࠋࡍ㏉ࡾ⧞ࢆᒃఫ࡜ື⛣ࡀࢺ࢙ࣥࢪ

ຊᗘ㸦ܣ௜௝㸧ࣗࢩࢵ࣓ࢆ༢఩࡛タᐃࠊࡵࡓࡿࡍḟࡢᚓ

Ⅼ໬ࠋ࠺⾜ࢆ 

௜௝ܣ = ௜௝ܦ + ௜௝ܮ + ௜ܲ௝ 

 㨩ຊᗘ Attractionࡢ(i , j)ࣗࢩࢵ࣓ : ௜௝ܣ
 ㊥㞳ᚓⅬ Distanceࡢ࡛ࡲ㥐ࡾᐤ᭱ࡢ(i , j)ࣗࢩࢵ࣓ : ௜௝ܦ

 ᆅ౯ᚓⅬ Landࡢ(i , j)ࣗࢩࢵ࣓ : ௜௝ܮ

௜ܲ௝ : ࣓ࣗࢩࢵ(i , j)ࡢேཱྀᚓⅬ Population 

 
࠾࡟඲య࢔࢚ࣜࠋࡿ࠶㊥㞳࡛ࡢ࡛ࡲ㥐ࡾᐤ᭱ࠊࡣ௜௝ܦ
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