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ḭ Ḯ
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L1 ǡ



L1 ǡ ǞǗƷǙ

5

L1 ǡ

Ū ǡ ǛL1 ǡ Ǌ

L1ḭL2

L1 L2

Å1854 ︡

Å שּ טּצּ
︡

Å אל

Å ︡ ḭ
ḱ ḱ ḱ Ệ ṇ

ṇ ṕ Ṗ

ẑ פֿ ךּקּ

ṇ ṕ Ṗ

צּ ךּ
︣ טּצּ כֿ פּ ḭ

︡

Ệ ṇ ךּקּ
קּ לּ ︡ ṇ
ṕ Ṗ

¸ L1 ךּ ḭ ṕH27Ṗ

שּ ︡ḭL2 ︢ ךּ

︡ Ḯ ḭ פּ

ḭ צּ ךּאל Ḯṥ 5

Ṧ

¸ כֿ לּ ︡ צּ ḭשּ

קּ צּ ︢ טּ Ḯ כֿ ḭ

︡ ︣ כֿ ḭ

︡ לּ ︡ Ḯ
L1



L1 ǡ ǞǗƷǙ
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ǡ

¸ ︡ ṕH27Ṗ

צּ אל ךּ כẑֿךּ פּ ḭ ṕH15Ṗ ṡ Ṣ

︣ ︡ Ḯ

¸ ḱ ṕ1999 Ṗ ḱ ṕ2005 Ṗ

ךּ Ḯ

ẑ1: ṕ ךּ אל︢ Ṗ ︡
︡ ךּ Ḯךּ

ṇ

ẑ ṕH15Ṗ

ḱ ṕ2005 Ṗ

ḱ ṕ1999 Ṗ

L1 ǡ
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L1 ǡ

ệ

ḭ
Ỉ Ṍỉּצ ︢

ẑ ṕH27Ṗ
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L1 ǡ

ṕH24 Ṗ

Ỉ צּ
נּ ךּ Ḯ

ẑ

ẑ
Ễ



ṕL1Ṗ

ǡ וֹ
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L1 ǡ

L2

ṕL2( )ṖṕL1Ṗ

L2 ︣
6 Ṍỉ צּ

ṕL2( )Ṗ



♪ ǞǻǾטּ
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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
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♪  טּ ǡ וֹ
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לּ ḭ
ễ צּ

ṡ Ṣ Ḯ

ẑ

♪ סּטּ

Ṯ ṯ

L1 ǡ



♪  טּ ǡ וֹ
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זּ

Ṯ ṯ

ṡצּ ṢṌṡ Ṣ
ṡ0.0~0.3m Ṣּצ אל Ḯ

לּ ḭ
ễ ỂỲ Ḯ

ẑ

L1 ǡ



♪  טּ ǡ וֹ
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♪ 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

Ḯ

L1 ǡ
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♪ ǡטּ וֹ

L1
L2

ṕ ṇ Ṗ
L2

ṕ ṇ Ṗ
L2

ṕ ṇ Ṗ
L2

ṕ ṇ Ṗ

פּ Ḯṕ Ḳ 0.1m פּ צּ ︢ Ṗ

♪  טּ ǡ L1וֹ ǡ

︡ S=0 0.0 ṮSἕ0.10.1 ṮSἕ0.30.3 ṮSἕ0.5

L1 92.8% 1.7% 1.9% 2.7% 0.8% 0.1%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.7% 2.9% 0.8% 0.1%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.7% 2.9% 0.8% 0.1%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.7% 2.9% 0.8% 0.1%

L2 ṕ ṇ Ṗ 92.8% 1.7% 1.8% 2.9% 0.8% 0.1%

¸ ︡ ḭL1ḭL2 פֿ ︡ Ḯ
¸ L2 L1 ỂṌ0.1m צּ Ḯךּ



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

5
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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

5
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ă Ǜ Ǡ Ȃǎ

ỉ
ṥAṦ Ḯ

￼ ǡ ɒɜȘ

Ṯ ṯ

♪  טּ ǡ L1וֹ ǡ
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ă Ǜ Ǡ Ȃǎ

ṥAṦּצ Ỉ

￼ ǡ ɒɜȘ

Ṯ ṯ

♪  טּ ǡ L1וֹ ǡ
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ă Ǜ Ǡ Ȃǎ

Ỉ צּ
ṥ Ṧ Ḯ

╓ ǡ ɒɜȘ

Ṯ ṯ
ṕ Ṗ

(8,443)

(4,310)

(1,062)

(47)

♪  טּ ǡ L1וֹ ǡ
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ă Ǜ Ǡ Ȃǎ

צּ
ị ṥ Ṧ Ḯ

Ṯ ṯ
ṕ ︣ Ṗ

╓ ǡ ɒɜȘ

♪  טּ ǡ L1וֹ ǡ



ǡ וֹ

A B C A B C

L1 9,167 3,351 150 12,668 2,939 1,557 387 4,883

L2 ṕ ṇ Ṗ 10,034 2,318 316 12,668 3,067 1,440 376 4,883

L2 ṕ ṇ Ṗ 12,495 159 14 12,668 3,411 1,356 116 4,883

L2 ṕ ṇ Ṗ 10,049 2,325 294 12,668 3,000 1,490 393 4,883

L2 ṕ ṇ Ṗ 9,181 3,186 301 12,668 3,039 1,442 402 4,883

ṕ Ṗ ṕ ︣ Ṗ

︡ ︡

L1 8,443 4,310 1,062 47 13,862 16 194 1,382 0 1,592

L2 ṕ ṇ Ṗ 8,360 3,855 1,616 31 13,862 76 346 966 204 1,592

L2 ṕ ṇ Ṗ 11,503 1,962 384 13 13,862 1,172 415 5 0 1,592

L2 ṕ ṇ Ṗ 7,751 4,329 1,736 46 13,862 58 382 1,016 136 1,592

L2 ṕ ṇ Ṗ 7,172 4,649 1,986 55 13,862 36 131 1,301 124 1,592

Ẍ

Ẍ

ṕ Ṗ

ṕ Ṗ

ṕL1ḭL2 Ṗ

21

A( )Ḳ צּ ḭךּ B ( )Ḳ טּצּ ḭ C ( ḱ ︡)Ḳ צּ ךּ

A שּ︡ ṕ / Ṗ ︡ ︣ Ḯ

♪  טּ ǡ L1וֹ ǡ
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¥ƁŦ ǡ
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É L1 ḱ Ḳ
100 פּ 150 ︡ ︣
ḱ
ü ךּ שּ צּ ︡
ךּ ḭצּ M8 צּ
︡ ךּ Ḯ

üֿכ לּ צּ כֿךּ
פּ ḭ
טּצּ Ḯ

É L2 ḱ Ḳ
ךּ ḱ

ü פּפּ ￼ḭ ︡
לּ ︣ כֿ ḭ
בֿ כֿ ︣ Ḯ

ü ṕH24Ṗ ḭ Ṍ
︡ ṕM9Ṗ

︡ ︡ ךּ Ḯ

L1¤L2ǡ

ךּ צּ ךּ ṇ
ṕ ḯ ṕ

23 12 27 Ṗ ḭ Ṗ

Lể ︡ ︡ ︡ ךּ
︢ ︣ כֿ ḭ
ךּ ḱ ︡ḭ Ḯ

ḭנּ ךּ
ḱ ︡ḭ
נּ Ḯ

5
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ǡוֹ Èꞌ É

ḭ 25 5 ḭ ︡ קּ Ḯ

︡ ḭṡ Ṣ ךּ ︣ Ḯ

ḭ 28 3 ḭṡ Ṣ ︡ḭ

ḭ ︡ צּ ︡ ךּ Ḯ

ḭ ḭ פּ תּ ḭ ךּףּ

ḭ ḭ Ṅ

︣ טּצּ ḭֿכ לּ ︣ ḭ

︣ פּ שּףּ טּצּ Ḯ

1. ṇ ḱ

2. ṕL1ḭL2Ṗ

ḭךּ

3.

1. ṕL1Ṗ

ךּ ḭ

2. ṕLỄṖ ḭ

וֹ

(m 2)

ỗể ỗỄ

1,500 1,500

ể 3,600 4,440

ể 2,340 3,930

ể 720 1,740

210 540

100 121

ḱ 1,196 1,781

1,646 2,794

22,409 53,575

24,500 67,400

ḱ ṕ Ṗ

24

5
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ǡ ȱɒȾ Ǟ ǌǾ V ︡ ︣ ךּ ︡ ḭ ệ
ḱ

Å1707
Å1854
Å1854
Å1944
Å1946

Vֿכ ︣ לּ
ṕ ḭ Ṗ15

ṕ2003 Ṗ

27
ṕ2015 Ṗ

24
ṕ2012 Ṗ

14
ṕ2002 Ṗ

13
ṕ2001 Ṗ

ṡ ︣ Ṣ

ṡ ḱ
Ṣ

7
ṕ2025 Ṗ

ṡ Ṣ

Ḳ
Vệ ḱ
Å1707
Å1854
Å1854
Å1944
Å1946

V ךּ
V ḭ ḱ ḭ ḱ

ךּ
V ︡ ךּ ḭצּ

Ḳ Ṅ

ṡ ḭ ︣ Ṣ

ṡ Ṣ
ףּ ṡ Ṣ

V 24 ︣ פּ ḭ ṡ
ṕM9.0ṖṢ ḭ ףּ

ẑ וֹףּ L2

Ṍ 8
ṕ2026 Ṗ Ḳ

V ḭוֹלּ ṡ
ṕM9.0ṖṢ ḭ ףּ
ẑ וֹףּ L2

ḱ ṇ

R7

5



L1 ǡ
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L1 ǡ

ṕH24 Ṗ ɋȰɔךּ

¸ ṕH24Ṗ ︡ḭ

︡ Ễ ︡ Ḯ

ḭ Ḯ

¸ ךּ ṕH27Ṗ ḭ

︣ לּ ṕὀ

Ṗ Ḯ קּ

Ḯ

ẑ Ḳ 13 12 ṡ
︡ ךּ ḯ Ṣ

︢ ︡
ẑ Ḳ 13 9 ṡ
︣ ḯ 8 Ṣ ︢

︡

ẑ
ḭ פֿ L1 ︡ Ḯ

5



L1 ǡ וֹ
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L1 ǡ

ỉ Ḯ

Ṍ
Ỉ Ṍỉ Ḯ



L1 ǡ וֹ
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ṕ Ṗ

¸ L1 ךּ ︡ Ḯ

¸ 12 ỉ צּ ︢ Ḯ

¸ ệ ḭ 60% צּ

Ỉ Ḯ

¸ ḭ Ỉ

צּ Ḯךּ

¸ ệ צּ שּ Ḯ

ṕH24 Ṗ

L1 ǡ
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♪ סּטּ

Ṯ ṯ ךּ
ṡ Ṣ Ḯ

וֹ ḭשּ
צּ שּקּ Ḯ

ṕ Ṗ

♪  טּ ǡ L1וֹ ǡ
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♪ סּטּ

Ṯ ṯ
ḭL2

ṕ ṖLỄ ṇ

︣ ḭ
צּ שּקּ כֿ

צּ שּקּ
Ḯ

L2 ṕ ṇ Ṗ
︣ ḭ

שּאל Ḯ
ṕ Ṗ

♪  טּ ǡ L1וֹ ǡ
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ṕ ṖLỄ ṇ

♪ סּטּ

Ṍ ḭ
Ḳ

L2 ḭ N צּ ḭשּ
ṡ ︡Ṣ Ḯ

Ḳ
טּ

ךּ צּ שּקּ
טּצּ

Ṯ ṯ
ḭL2

♪  טּ ǡ L1וֹ ǡ


