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1 ͸͡Ίʹ

ΦϑΟεڥ؀Λվળ͢Δ͜ͱͰࣥ຿ऀͷշదੑ্͕޲

͢Δ͜ͱ͕໌Β͔ʹͳ͍ͬͯΔɽΦϑΟεڥ؀ʹ͸ޫɾ

ԻɾԹ౓ͳͲଟ͘ͷڥ؀Ҽ͕ࢠଘ͢ࡏΔɽઌڀݚߦͰ͸ɼ

র໌ͷর౓΍৭Թ౓Λࣥ຿ऀʹݸผʹఏ͢ڙΔ͜ͱͰշ

దੑ্͕͢޲Δ͜ͱ͕ใ͞ࠂΕ͍ͯΔɽ·ͨɼࣥ຿ۭؒ

ʹ૭͕͋Δ͜ͱͰշదੑ্͕͢޲Δ͜ͱ͕ใ͞ࠂΕ͍ͯ

ΔɽҰํͰɼෳ਺ͷڥ؀Ҽ͕ࢠଘ͢ࡏΔෳ߹తͳڥ؀Ͱ

͸ɼਓ͸୯Ұͷڥ؀ҼࢠͰڥ؀ͷධՁΛߦͳ͏ͷͰ͸ͳ

͘ɼෳ਺ͷڥ؀ҼࢠΛྀͯ͠ߟධՁΛߦͳ͏ͱใ͞ࠂΕ

͍ͯΔ 1) ɽͦͷͨΊɼڥ؀Λվળ͢ΔͨΊʹ͸ࣨ಺؀

Ͱ͸ɼ୯ҰͷڀݚߦΛෳ߹తʹଊ͑Δඞཁ͕͋Δɽઌڥ

ڥͳΘΕ͍ͯΔ͕ɼෳ਺ͷ؀ߦ͸ڀݚର͢ΔʹࢠҼڥ؀

ҼࢠΛมߋͰ͖Δͱ͖ͷշదੑʹؔ͢Δڀݚ͸ߦͳΘΕ

͍ͯͳ͍ɽ·ͨɼਓ͸͔֮ࢹΒಘΔ৘ใͷׂ߹͕࠷΋ଟ

͘ɼ࣍ʹௌ͔֮ΒಘΔ৘ใͷׂ߹͕ଟ͍ɽ͕ͨͬͯ͠ɼ

ຊڀݚͰ͸֮ࢹͱͯ͠র໌ͱ૭ʹɼௌ֮ͱͯ͠૭͔Βͷ

͓ʹڥͰ͖Δ؀ߋΛมڥԻʹ஫໨͠ɼͦΕΒࣨ಺؀ڥ؀

͍ͯࣥ຿ऀ͕޷Ήڥ؀Λௐ΂Δɽ

2 ઌڀݚߦ

ΦϑΟεͷఱҪর໌͸্ص໘ͷর౓ɾ৭Թ౓͕Ұ཯ʹ

ͳΔΑ͏఺౮͢Δ͜ͱ͕ҰൠతͰ͋Δɽ͔͠͠ɼઌݚߦ

ਓʹΑͬͯҟͳΓɼݸΉর౓ɾ৭Թ౓͸޷Ͱ͸ࣥ຿ऀ͕ڀ

ࣥ຿ऀ͝ͱʹ޷Έͷর౓ɾ৭Թ౓Λఏ͢ڙΔ͜ͱͰշద

Ε͍ͯΔ͞ࠂΔͱใ্͢޲͕ੑ 2) ɽ

น໘র໌͸ɼμ΢ϯϥΠτ΍εϙοτϥΠτͳͲΛ༻

͍ͯน໘ʹޫΛরࣹ͠ɼࣨ಺ͷงғؾΛม͑ΒΕΔর໌

Ͱ͋ΔɽఱҪর໌ͱ͸ҟͳΓଟ༷ͳ৭ΛදݱͰ͖ΔͨΊɼ

ࣥ຿ऀͷ޷Έͷ৭ʹ߹ΘͤΔ͜ͱͰշదੑ্͕͢޲Δͱ

ใ͞ࠂΕ͍ͯΔɽ

өܠ૭͸ɼ૭ͷ૷০Λͨ͠ӷথσΟεϓϨΠʹ෩ࣅٖ

૾Λөࣸͨ͠૭ͷ୅ସ෺Ͱ͋Δɽ૭ʹ͸ɼྑ޷ͳ͔؍ܠ

ΒಘΒΕΔർ࿑ճ෮ޮՌ΍շదੑͷ্޲ͳͲͷޮ༻͕͋

ΔɽઌڀݚߦͰ͸ɼٖࣅ૭͸ຊདྷͷ૭ͱಉ౳ͷޮ༻͕͋

Δͱใ͞ࠂΕ͍ͯΔ 3) ɽ

3 ෳ߹తͳڥ؀ʹ͓͚Δબڥ؀޷ͷݧ࣮ূݕ

3.1 ໨తݧ࣮

ඃ͕ऀݧෳ਺ͷڥ؀ҼࢠΛࣗ༝ʹબ୒Ͱ͖Δͱ͖ʹͲ

ͷΑ͏ͳ޷͕ڥ؀·ΕΔͷ͔Λ͢ূݕΔɽ·ͨɼշదੑ
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Fig. 1 ਤڥ؀ݧ࣮

Table 1 ඃ͕ऀݧબ୒Ͱ͖Δڥ؀ͷৄࡉ

΍ർ࿑ײɼ։์ײͳͲ 6߲໨ʹ͍ͭͯඃऀݧʹΞϯέʔ

τΛऔΓɼબ͞޷Ε͕ͨڥ؀ඃऀݧʹ༩͑ΔޮՌΛௐ΂

Δɽ͞Βʹɼඃ͕ऀݧબ୒͢Δڥ؀Ҽࢠಉ࢜ͷؔ࿈Λ໌

Β͔ʹ͢Δɽ

3.2 ৚݅ݧ࣮

ඃऀݧ͸େֶੜ 20໊Ͱ͋Δɽ࣮ڥ؀ݧਤΛ Fig. 1ʹ

ࣔ͢ɽຊ࣮ݧʹ͓͍ͯɼඃ͕ऀݧબ୒Մೳͳڥ؀Ҽࢠ͸

ఱҪর໌ɼน໘র໌ɼٖࣅ૭ɼௐޫՄೳͳλεΫϥΠτ

ͷ 4 ͭͰ͋Δɽඃ͕ऀݧબ୒Մೳͳڥ؀ҼࢠͷৄࡉΛ

Table 1ʹࣔ͢ɽඃऀݧ͸λϒϨοτ୺຤Ͱ֤ڥ؀Ҽࢠ

Λબ୒͢Δɽ

ͷखॱΛݧ࣮ Fig. 2ʹࣔ͢ɽຊߘͰ͸Ҏ߱ɼఱҪর

໌ʹΑΔ্ص໘র౓͕ 500 lxɼ৭Թ౓ 4500 Kɼน໘র

໌͸ফ౮ɼٖࣅ૭͸ө૾ແ͠ͰϒϥΠϯυΛԼ͛ɼλε

ΫϥΠτΛ೚ҙͷ໌Δ͞Ͱ఺౮ͨ͠ڥ؀Λඪ४ڥ؀ͱ͢

Δɽ·ͨɼඃ͕ऀݧબ୒ͨ͠ڥ؀Λબڥ؀޷ͱ͢Δɽબ

ؔ͢ʹڥͷͦΕͧΕʹ͓͍ͯɼࣨ಺؀ڥͱඪ४؀ڥ؀޷

ΔΞϯέʔτΛߦͳͬͨɽ

3.3 Ռ݁ݧ࣮

બڥ؀޷͸ඃऀݧ 20໊͔ΒͦΕͧΕ 2ճͣͭऔಘ͠

ͨͨΊɼαϯϓϧ਺ͷ߹ܭ͸ 40ճͰ͋Δɽඃऀݧͷબ

.໘ͷর౓ͱ৭Թ౓ͷ෼෍ΛFig্صΔ͚͓ʹڥ؀޷ 3ʹ
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Fig. 2 ͷखॱݧ࣮

Fig. 3 બڥ؀޷ʹ͓͚Δ্ص໘ͷর౓ͱ৭Թ౓

ࣔ͢ɽબڥ؀޷͸ඃ͝ऀݧͱʹେ͖ͳݸਓ͕ࠩ͋ͬͨɽ

࣍ʹɼΞϯέʔτ݁ՌΛ Fig. 4ʹࣔ͢ɽ༗ҙਫ४ 5%

ͰݕఆΛߦͳͬͨͱ͜Ζɼඪ४ڥ؀ͱબڥ؀޷Ͱશͯͷ

߲໨ʹ͓͍ͯ༗ҙ͕ࠩ͋ͬͨɽ࣮ޙݧͷඃऀݧ΁ͷώΞ

ϦϯάͰ͸ɼڥ؀Λબ୒ͨ͠ཧ༝ʹɼඃࣗऀݧ਎ͷ޷Έ

ͷ৭Ͱ͋Δ͜ͱɼࣗ୐ͷ͍ͯࣅʹڥ؀Δ͜ͱɼٖࣅ૭ͷ

ө૾ʹ߹͏র໌ͷ৭Λબ୒ͨ͠ͱ͍͏ճ౴͕ಘΒΕͨɽ

ඃ͕ऀݧબ୒ͨ͠ఱҪর໌ͷ৭Թ౓ͱน໘র໌ͷ৭ͷ

Λ܎ؔ Fig. 5ʹࣔ͢ɽఱҪর໌ʹ௿৭Թ౓Λબ୒ͨ͠

ඃऀݧ͸น໘র໌ͷ৭ʹᒵ΍ԫͱ͍ͬͨஆ৭Λબ୒͠ɼ

͸น໘র໌ͷ৭ʹ੨΍ਫ৭ͱऀݧ৭Թ౓Λબ୒ͨ͠ඃߴ

ɽ͕ͨͬ͋޲܏৭Λબ୒͢Δפ͍ͨͬ

3.4 ࡯ߟ

͸ɼө૾͔Βۭ΍ऀݧ૭ͷө૾ʹւΛબ୒ͨ͠ඃࣅٖ

ւɼ೔ࠩ͠Λ࿈૝͠ɼน໘র໌ͷ৭ʹਫ৭΍ᒵΛબ୒͠

ͨͱ͑ߟΒΕΔɽಉ༷ʹɼٖࣅ૭ͷө૾ʹ৿Λબ୒ͨ͠

ඃऀݧ͸ɼө૾͔Β৽྘΍೔ࠩ͠Λ࿈૝͠ɼน໘র໌ͷ

Fig. 4 Ξϯέʔτ݁Ռʢฏۉ஋ʣ

Fig. 5 ఱҪর໌ͷ৭Թ౓ͱน໘র໌ͷ৭ͷؔ܎

৭ʹԫ྘΍ԫΛબ୒ͨ͠ͱ͑ߟΒΕΔɽ͜ͷΑ͏ʹɼಉ

Ұͷө૾ʹରͯ͠ҟͳΔর໌͕ڥ؀બ୒͞Εͨ͜ͱɼ͓

ΑͼώΞϦϯά݁Ռ͔Βɼݸਓͷ޷Έ΍ੜڥ؀׆ɼ࿈૝

͢Δڥ؀ͷҧ͍ʹΑΓඃऀݧͷબ͕ڥ؀޷ҟͳͬͨͱߟ

͑ΒΕΔɽ͔͠͠ɼબڥ؀޷ͷݸਓతࠩҟ͸େ͖͔ͬͨ

͕ɼఱҪর໌ͷ৭Թ౓ͱน໘র໌ͷ৭ͷΑ͏ʹɼಛఆͷ

ҼڥΔͱ͍͑Δɽ͜͏ͨ͠؀͕͋܎ಉ࢜ʹ͸ؔࢠҼڥ؀

ڥ஫໨͢Δ͜ͱͰɼෳ਺ͷબ୒Մೳͳ؀ʹ܎ͱͷؔ͝ࢠ

Ҽ͕ࢠଘ͢ࡏΔ৔߹ʹɼࣥ຿ऀ͕શͯͷڥ؀Λબ୒͢Δ

ෛ୲Λܰ͠ݮͳ͕Β΋ɼշదੑ্͕͢޲Δڥ؀ΛఏڙͰ

͖ΔՄೳੑ͕͋Δɽ

4 ݁࿦

ਓ͕ࠩେ͖ݸ͸ڥબ୒͢Δ؀͕ऀݧՌ͔Βɼඃ݁ݧ࣮

͍͜ͱ͕Θ͔ͬͨɽ·ͨɼඃ͕ࣨऀݧ಺ڥ؀Λࣗ༝ʹબ

୒͢Δ͜ͱͰշదੑͷ্޲ɼർ࿑ײͷܰݮɼ։์ײͷ޲

্ͳͲͷޮՌ͕ಘΒΕͨɽ͜ΕʹΑΓɼըҰతͳڥ؀ͷ

ఏڙʹΑΔշదੑͷ্޲͸๬Ίͣɼݸਓͷ޷Έʹ߹Θͤ

Δ͜ͱͷॏཁੑ͕໌Β͔ͱͳͬͨɽ·ͨɼ͢ڙΛఏڥ؀ͨ

ඃऀݧ͸ఱҪর໌ͱน໘র໌Λಉܥ౷ͷ৭Ͱબ୒͢Δ܏

ෳ਺͋Δ৔߹ɼ֤র໌͕ڥɽΑͬͯɼর໌؀͕ͨͬ͋޲

Λಉܥ౷ͷ৭ʹ߹ΘͤΔ͜ͱͰɼࣥ຿ऀͷշదੑ্޲ʹ

ΒΕΔɽ͑ߟ༩Ͱ͖Δͱد
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