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♪ ǞǻǾטּ

2

Ŧ ♪ טּ

♪ טּ Ǜ

Ẍ

אל ךּ צּ ︡
ךּ וֹ כֿ ḭ ךּ טּנּ ךּ צּ

ḭ צּ לּ Ḯ
צּ ︣ ḭ ḱ ḭ
ךּ ṇ קּ צּ צּ ︢ כֿ טּצּ Ḯ

צּ ︢ כֿ
︣Ḯ ḭ ךּ ךּ כֿ

צּ ︣ טּצּ Ḯ

Ẍ

ḭ צּ ︢ אל צּ
אל ךּ Ḯ ︣ ףּ טּ ךּ

︣ כֿ צּ
טּ Ḯ

ṕ Ḳ ḯ ךּ https://www.mlit.go.jp/toshi/toshi_fr1_000010.html Ṗ

︢ ṇ

ṕ Ṗ
2004

ḭ

ṕ Ṗ

ṕ ḱ
Ṗ

ṕ Ḳ ,2004 ḱ
, C Vol.62,No.2,263 -276,2006 Ṗ



♪ ǡטּ

3

Ŧ ♪ טּ

¸ ṕ Fcḭ N Ṗ ṕH24Ṗ ︢ ︡ Ḯ
¸ ṇ ṇ ︡ḭ פֿ ︡ Ḯ
¸ ︣ ︡ אל︣ ︣ Cw ךּ ḭ ︡

Cw=0.8 ṕL2 Ṗ ︣ ︡ Ḯ
¸ L2 ︡ Ḯ

¸ Ệ ךּ ḭL1 ︡ Ḯ

Ệ

♪ ǡטּ

ṕH24Ṗ

ṕ2002 Ṗ FL ḭ
ṕ1980 Ṗ PL

ṕ2017 Ṗ FL ḭ
ṕ1980 Ṗ ẑPL

ẑR7 ︢

ṕ2001 Ṗ
ṕ2019 Ṗ

ẑR7 ︢

Ḳ

V ḭ ךּ Ḯ
V ךּ Ḯ

ẑ ṕ1980) FL ︡ PL ︡ ףּ ḭֿכ
︡ ךּ ḭצּ צּ פּ כֿךּשּ פּ ḭֿכֿכ ṡ Ṣ ︣



♪ ǡטּ

4

Ŧ ♪ טּ

ḱ ṕR2Ṗ
250m

250m
Ṯ ṯ Ṯ ṯ Ṯ ṯ Ṯ ṯṮ

ṯṮ ṯṮ ṯṮ
ṯṮ ṇ ṯṮ ḱ ṯṮ ṯ
Ṯ ṯṮ ḱ ṯṮ ṯ
ךּ 250m ︣

Å פּ
Å פֿ N ︣
ÅN פּ ṕFCṖ ︣
Å ︣ ẑ

ẑ ṇ ṇ

ṕ2017 Ṗ
︢ FL PL

PL

250m פֿ

♪ סּטּ ǡ ṇ

ṕR7Ṗ ךּ ךּ ḱ ṕR2Ṗ ךּ ḭ
︣ Ḯ

ḭ ︡ ḭ
︣ Ḯ

ü ḭ פּ ḭ ḱ ṕ1996 Ṗ
ךּ

ü FC ḭ פּ S N ḭ
ṕ2002 Ṗ

ü ︡ ṇ ṇ ︡ḭ פֿ

ṕ2017 Ṗ ṕPL Ṗ ︡ḭ
︢ ךּ ḭ פֿ ︣ Ḯ

ü ḭ ṕ1980 Ṗḭ ṕR7Ṗ ḭקּ ︣ệ
︡ Ḯ

ẑṡ ︡Ṣ ḭ
צּ ךּ ︣

4

PL

15ṮPL

5ṮPLἕ15

0ṮPLἕ5

PL=0 ︡

- ︡



¸ Cw ṕPL Ṗ ךּ ṕFL Ṗ ḭ
ṕ2017 Ṗ ḭ ṕ ṇ Ṗ ךּףּ Cw=1.0 ︡ ךּ Ḯ

¸ L2 צּ ḭשּקּ לּ צּ שּ טּצּ
כֿ פּ ḭ ḭL2ךּ ︡ ︡ Cw ︡ Ḯ

¸ ︡ ṇ ︡ ḭLỄ ︣
Cw=0.8 צּ טּ כֿ ︡ Ḯ

¸ ḭ LỄ Cw=0.8 ḭLể CwṬ1.0 ︡ Ḯלּ

♪ ǡŦטּ ♪ טּ

5

ǞǻǾ Cw

Cw
︡ RL20 

ṕ Ḳ ḯH24Ṗ

︡ ṇ ︡
Cw

︡ RL20 

Cw
ṇ ṕ Ṗ
︡

ṕủ Ṗ Ḯ
L2
ḭ ︡ ỳ Ḯ

ṕ2017 Ṗ
ḭ

︣ Cw ︣ Ḯ
ẑ

V ḭCw=0.8 Ṍ1.3 אל ḭ
טּ Ḯ

V ḭCw=0.8 Ṍ1.6 ḭ
צּקּ Ḯךּקּ
טּ Cw=0.8 L2

︣ Ḯ
L1 L2 ︡ צּ
ḭשּ צּ שּ כֿ פּ ḭ

אל Cw=1.0 ︣ Ḯ

4 ḭ



Ẍ

Ṍ ṕ ךּ Ṗ

ṕ2019 Ṗ אל N ︡ ￼
ךּ ︣ Ḯ

ü N ︣ ︡ ￼ Ḯ
ü ︡ ￼ ￼ ḭנּ ︢ ︣ Ḯ

♪ ǡטּ
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Ŧ ♪ טּ

זּ ǡ

ḱ ṕR2Ṗ
250m

250m
Ṯ ṯ Ṯ ṯ Ṯ ṯ Ṯ ṯṮ

ṯṮ ṯṮ ṯṮ
ṯṮ ṇ ṯṮ ḱ ṯṮ ṯ
Ṯ ṯṮ ḱ ṯṮ ṯ
ךּ 250m ︣

Å פּ
Å פֿ N ︣
ÅN פּ ṕFCṖ ︣
Å ︣ ẑ

ẑ ṇ ṇ

N ךּ
︣

250m פֿ

ṇ

N ︡ ￼

Ὓ Ὄ ʀ ȟὭ ρͯ ὲ

SḲ (m)
HiḲFL<1.0 i
ͤiͬḲFL<1.0 i ￼
nḲFL<1.0 i

ךּ ḭ
L1 ḭ

︡ Ḯ

ṕ (2019) ḭ Ṗ

L1 ṕ Ṗ

4



24.9%

16.8%

9.4%

ǝǊ

24.8%

ǝǊ

24.1%

L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

♪ סּטּ

Ṯ ṯ

לּ ḭ
25% צּ

ṡ Ṣ Ḯ

ẑ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

♪ סּטּ

Ṯ ṯ ךּ
ṡ Ṣ Ḯ

וֹ ḭשּ
צּ שּקּ Ḯ

ṕ Ṗ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

♪ סּטּ

Ṯ ṯ
ḭL2

ṕ ṖLỄ ṇ

ḭ
צּ

שּקּ Ḯ L2 ṕ ṇ Ṗ
︣ ḭ

שּאל Ḯ
ṕ Ṗ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

ṕ ṖLỄ ṇ

♪ סּטּ

Ṍ ḭ
Ḳ

L2 ḭ N צּ ḭשּ
ṡ ︡Ṣ Ḯ

Ḳ
טּ

ךּ צּ שּקּ
טּצּ

Ṯ ṯ
ḭL2



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

זּ

Ṯ ṯ

ṡצּ ṢṌṡ Ṣ
ṡ0.0~0.3m Ṣּצ אל Ḯ

לּ ḭ
25% ỂỲ Ḯ

0.5m∙

0.2%

0.3 0.5m

0.8%

0.1 0.3m

12.6%

0.0

0.1m

36.1%
0m

26.9%

ǝǊ

23.4%

ẑ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

Ṯ ṯ

זּ
0.3m צּ Ḯךּ

0.5m צּ אל Ḯ

0.3m



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

זּ

Ṯ ṯ
ḭL2

ṕ ṖLỄ ṇ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

זּ

Ṯ ṯ
ḭL2 Ḳ

0.1Ṍ0.3m
צּ Ḯךּ

ṕ ṖLỄ ṇ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

¸ L1 ︡ Ḯ ṕ ḱ ḭ Ṗ צּ אל
צּ Ṍ אל ףּ ḭ ףּףּ ︡ ךּ כֿ ︡ Ḯ

ṕ Ṗ

ṕ Ṗ

ṕ ḱ Ṗ

֛Ԃ֘֫

ṕ Ṗ

ṕ Ṗ ṕ Ṗ

֛Ԃ֘֫

֛Ԃ֘֫

֛Ԃ֘֫

֛Ԃ֘֫

֛Ԃ֘֫

ẑ Ḳ 745 -2008 ḭ 23 3 14 ẑ

צּ ךּקּ
צּ

ךּ Ḯṕךּ Ṗ

Ǜǡ



L1 ǡ♪ טּ וֹ
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Ŧ ♪ טּ

♪ ǡטּ וֹ

︡
︡

PL=0 0ṮPLἕ5 5ṮPLἕ15 15 ṮPL

L1 92.8% 1.7% 1.8% 0.7% 1.2% 1.8%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.6% 0.5% 1.1% 2.3%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.5% 0.4% 1.1% 2.5%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.6% 0.5% 1.1% 2.3%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.6% 0.5% 1.1% 2.3%

¸ ︡ ḭL1ḭL2 פֿ ︡ Ḯ
¸ 93% ṕ Ṗ טּ Ḯ
¸ L2 ṇ ךּףּ ṡ Ṣ צּ שּקּ Ḯ

L1
L2

ṕ ṇ Ṗ
L2

ṕ ṇ Ṗ
L2

ṕ ṇ Ṗ
L2

ṕ ṇ Ṗ



ǞǻǾ
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ŧ

ǡ Ǜ

Ẍ

צּ קּ אלכֿ שּקּ וֹ וֹצּ ṕ Ṗḭ
ḭ ︣ ễ טּצּ Ḯ ḭ ḭ צּ ךּ Ḯ

Ẍ

צּ ︣ כֿ ḭ צּ ︣ כֿ טּצּ Ḯ ḭ ךּ
צּ ︢ צּ נּ שּ ḭ ḭ Ṍ צּ ︢ Ḯ
ḭףּ צּ אל צּ ḭצּךּ צּ ךּ ḭ

ךּ נּ Ḯ

ṕ Ḳ ḯ ṡ לּ Ḵ Ḵ ṢṖ

וֹצּ ṕ Ṗ
צּ

Ḯ צּ
︡ אל Ḯ

︣
פּ ḭצּ

︣
Ḯ

ṕ Ḳ ḱ
ḭ 28

ḯ 28 9 14 Ṗ

28
ṕ Ṗ
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ŧ

ǡ

ṕ (H24) Ṗ

Ẍ
ḱ ṕ12,668 Ṗ
ḱ ṕ 4,883 Ṗ

Ẍ
ḱ ṕ12,668 Ṗ
ḱ ṕ 4,883 Ṗ

פֿ ḭ
אלקּ פּ ḭ ṕ

Ṗ A,B,C
ẑR7 ︢ ṕ

Ṗ

ṕ ︡Ṗ ḱ ṕ13,862 Ṗ

ḱ ︣ ṕ 1,592 Ṗ

ṕ ︡Ṗ
ṇ ṕệmDEM Ṗ ךּ
ṥ , , Ṧ ︣

Ḳ

Ḳ לּ ṡ ︣ Ṣ ךּ אל ḭ ︣ ףּ טּ
Ḳ צּ ḭ ṕ ￼שּ Ṗ צּ ︣ ףּ טּצּ
Ḳ צּ ︡ ḭ צּ ￼ ףּ טּצּ ḭ ︣

︣ קּ ṕ Ṗ ḭ צּ ︡ ḭ צּ ︢
ךּ︡ צּ ￼ ףּ טּצּ ṕ Ṗ כֿ

¸ L1 ךּ ︡ḭ
︡ Ḯ

V ︡ḭ ךּ Ḯ
V ︣ ḭ צּ ךּ ︣ Ḯ

4



ǡ

19

ŧ

ךּ
6 4 *נּ

שּ

Ẍ

︣

שּ

Ẍ

︣

וֹףּ
︣ שּ

Ẍ

︣

︣

ǡ ￼

ǡ

ṇ ṇḲ

︡

* 208 5 11 10 ḯ ḱ ḯ ḯṡ ︣ ךּ ךּ Ṣ

צּ ︡ ḭ צּ ￼ ףּ טּצּ
ḭ ︣ ︣ קּ ṕ Ṗ ḭ

צּ ︡ ḭ צּ ︢ ךּ︡ צּ ￼ ףּ
טּצּ ṕ Ṗ כֿ

ẑ צּ
︡ כֿ

︣

Å אל Ễ ẑ1

ẑ1 ︡250m נּ 250m

ẑ ễỂÛצּ טּ
צּ ︣

Å פּ 10m

Å פּ אל Ễ ẑ2

ẑ2 ︡50m נּ 50mṕ Ḳ
ṡ שּ ךּ ṢṖ

ẑ ךּףּ ︡ ṡ Ṣṡ
Ṣ

Ẍ Ḳ Ẍ Ḳ

30 ḭ 5mאל
5צּ ṕ5 ḭ ḭ

ḭ ḭ טּ Ṗּט

ṕ ḭ Ṗḭ ḭ פּ ḭ
ḭ נּ ףּ

טּצּ Ḯ

Ḳ ṇ ṇ Ḳ ṇ ṇ



ǡ
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ŧ

ǡ ￼

ṕ Ṗ ṕ ︣ Ṗ

12,668

13,862

4,883

1,592

4



¸ ṕ ḭ Ṗ ךּ ḭ פֿ נּ
ḭ ךּ ḭ ṕ ḲAṌCṖ ︣ Ḯ

¸ פֿ ḭ פּ ṇ ךּ ︣ Ḯ
ü ḭ ṇ ṕ ḭאל Ṗ (1986) *1

ṕ ểṌễṖ
ü ḭ aṌc *2

ǡŧ

*1: (1986) Ḳ ︣ Ṩ
︣ Ṩ

*2: 18 ︡ Ḯ ︡ ḭ ṇ ︣ Ḯ

￼ ǡ

‮ ‮

Д˔Ќ‮

הּ ‰ˢHˣm ʾּה χ‰ή 50˽H 10

30˽H˻50 8

10˽H˻30 7

H˻10 3

הּ ῠ (a) ʾἱּה 59̃˽a 7

45̃˽a˻59̃ 4

a˻45̃ 1

Ϸ˔Н˔МрϽ ʾ χ ệ Ϸ˔Н˔МрϽΚϤ 4

ϯ˔Н˔МрϽσΰ 0

הּ χ ʾ χ ệ Ṥ Υ ʺᵫῢΰοΣϤ ʺ Υ ∕βϥ 10

ᴟʺṤ Υ ΰθḵπΚϥ 6

₤αϤ ל₳ʺ 5

ל₳ 1

ᴟʺṤ Υ ΰοΜσΜḵπΚϥ 0

χῡή ʾ χῡή 0.5mӟ 3

0.5m 0

ʾ 2

0

ʾ ᵗ ʾ ᵗ ΰΜ ᵗ ΥΚϥ 5

ᾥΜ ᵗ ΥΚϥ 3

ᵗ ψ ϛϣϦσΜ 0

ṇ

ṇ
ṕ ḭ ḭאל Ṗ

ṕ Ṗוֹ

ṇ

ṇ פּ

ể
a

Ễ
b

ễ
c

6.0 A

5.5 Ṍ6.0 B A

5.0 Ṍ5.5 C B A

4.5 Ṍ5.0 C B

4.5 C

וֹףּ

ṇ
ךּ ḭ

21

4



ẑ1

¸ ṕ ḭ ︣ Ṗ ︡ ךּ צּ ךּ
ḭ ṇ ṕ5mDEMṖ ךּ ḭSGDASṕ Ṗ ︡ Ḯ
üSGDAS 250m פֿ אל ḭ

︡ Ḯ

ǡ

Ø ǡ ÙÈ ╓¥ É

V DEMȰºȨȅǵǛǞ5mɊȬȠɎ ∞ǚ / ȅÔ
*2ÕǞǻǽ Ǌ ǆǿȅ ǊǙ250mɊȬȠɎǇǛǡ
ȅ0 4ǡ5 ǚ ǌǾ¡

V Ǣ  È Éǡ
╓ǞƽǄǾ ǡȰºȨƾǼ ǡ סּ ȅ
Ǌǒ È Éȅ ǊǒǵǡǚƵǾ¡
Ὃ τȢσψɇÌÏÇί ρρωὧσȢωσÌÏÇὥ ρυȢςχ
Ὃ È 2013ÉǞǻǾ ÈG >0¥  
G<0¥ É

ί¥ ǡ ÈèÉ

ὧ¥ Èm- 1É

ὥ¥ נּ ÈgalÉ

V ǝ ǞǗƷǙǢ  È2013É*3ƿ ǊǒɋȰɔǞ
ǘǀ  ǡ ȅ1ɒɜȘ ǂǌǾ¡

V Ꞌ ǚǢ  Ǣ ɒɜȘŨ¢ũǡ ∫Ǟ Ǌ
ǙƷǾƿ ǐǡ Ǣ 0.05 0.7 ǚƵǾ¡

ɒɜȘ 0 1 2 3 4

Giǡ 0.0 0.2 0.2 0.4 0.4 0.8 0.8 1.6 1.6

סּ
ǝǊ

ǞǻǾ ǞƽǄǾ ɒɜȘÈ È2013ÉÉ

ŧ

ǡ

Ø ǌǬǽǡ ÙÈ ╓¥ ︣ É

V ǌǬǽǡ ǞǗƷǙǢ  שּ ǞǻǾ ǌǬ
ǽ GIS ȰºȨȅ ƷǙ∙ּזǡ ǿǚ Ǌǒ¡

V 250mɊȬȠɎ ǚ ǌǬǽ Ɇɓȝɜǡ ǴǾ ȅ Ǵ ǆ
ǿȅ ǡɊȬȠɎǛ ǲǘǄ ǊǙ  ɊȬȠɎǡ ǌǬǽ

ȅ Ǵǒ¡

V Ǟǻǽ 250mɊȬȠɎ ǡ ǌǬǽ סּ ȅ Ǌǒ¡
Ὑ ϳÌÏÇὛÌÏÇὃ ϳὍ ὅ ὄ ρ

Ὑ ǌǬǽ סּ ÈR ǡ ȅǛǽ 0 4ǡ5 É

Ὓ¥ ǌǬǽ

Ὅ¥

ὃȟὄȟὅ¥ È=2.5, 0.33, 5.0 É

V ╓È ǌǬǽÉǞǗƷǙǢ  ǌǬǽ =1Ǜ
ǊǙɆɓȝɜ ǡ ƾǼRȅ Ǌǒ¡

Ø ǡ Ù

V 250mɊȬȠɎ ǡ Ǜ ǌǬǽ ǡ ȅ
Ǌ ǆǿȅ250mɊȬȠɎǡ ǛǊǒ¡

V ɒɜȘ=1, 2 ȅ  3ȅ  4ȅ ǛǊǙɒɜȘ ǄǊǒ¡

22

Ẑ 3 פּ

4



ṕR7.5. Ṗ

ǡ

23

ŧ

ǡ וֹ

¸ ךּ ḭLể ︡ Ḯ
¸ נּ ḭ ḭ כֿךּקּ פּ ḭ

ṕ Ṗẑ ︡ Ḯ
ẑ ṕ Ṗ ḭ ︣ ḭ צּ ︡

￼ צּ ︢ טּצּ Ḯ

L1 ṕ Ṗ



L1 ǡ וֹ

24

ŧ

ă Ǜ Ǡ Ȃǎ

57%
ṥAṦ Ḯ

￼ ǡ ɒɜȘ

Ṯ ṯ

A

56.6%

B

32.0%

C

11.4%

ṥCṦ
צּ Ḯךּ



L1 ǡ וֹ
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ŧ

ă Ǜ Ǡ Ȃǎ

ṥAṦּצ ệ

￼ ǡ ɒɜȘ

Ṯ ṯ

A

48.2%B

35.5%

C

16.3%



L1 ǡ ŧוֹ

￼ ǡ ɒɜȘ

Ṯ ṯ

26

Ṍ
ṥCṦּצ Ḯ

צּ שּאל

Ṍ
ểצּ שּקּ
ךּ Ḯ



L1 ǡ וֹ

27

ŧ

ă Ǜ Ǡ Ȃǎ

Ệ צּ
ṥ Ṧ Ḯ

╓ ǡ ɒɜȘ

Ṯ ṯ

ṥ Ṧ
Ṍṥ Ṧ Ḯ

ṕ Ṗ

Ṍ Ṍ
וֹפּ ṥצּ Ṧ

צּ Ḯךּ

(5678)

(4689)

(3356)

(219)


