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౫Ꮡࡢ࣒ࢲࡿࡍᑐ࡟㸪ᖺ㛫ྲྀỈ㔞ࡓࡲࠋࡿ࠸࡚ࡗᢸࢆศ༙ࡰ࡯ࡢ※Ỉ㐨Ỉࡿࡅ࠾࡟᪥ᮏࡣ†࣒ࢲ

㸪᫛࿴ࡾ࠾࡚ࡋቑຍࠎᖺࡣ⋠ 50 ᖺࡣ࡟⣙ 22㸣࡛ࡀࡓࡗ࠶㸪ᖹᡂ 25 ᖺᗘࡣ࡟⣙ ࡚ࡋቑຍ࡛ࡲ47%

Ᏻᐃ౪ࡢ㸪Ỉࡵࡓࡿࢀࡉண᝿ࡀ࡜ࡇࡿ࠼୚ࢆᙳ㡪࡟⏝Ỉ㐨฼ୖࡣỈ㉁ᝏ໬ࡢ†࣒ࢲ㸪ࡓࡲࠋ㸯㸧ࡿ࠸

✵࡞㛢㙐ⓗ࠸㐪ࡣ࡜Ἑᕝࡣ†࣒ࢲࡿ࠶Ỉ※㈓Ỉụ࡛ࡓࡲࠋࡿ࠿ࢃࡀ࡜ࡇ࠸࡞ࡏ࠿Ḟࡀ†࣒ࢲࡣ࡟⤥

㛫࡛ࡵࡓࡿ࠶㸪Ỉ㉁ở⃮ࡸᐩᰤ㣴໬ࡀ㐍⾜ࡃࡍࡸࡋ㸪ᨵၿ࠺࠸࡜࠸ࡃ࡟ࡋၥ㢟ࡵࡓࡢࡑࠋࡿ࠶ࡀ㸪

Ỉ㉁ᝏ໬ࡀ㉳ࡾࡇᚓࡿཎᅉ᳨ࢆウࡋ㸪ண ࡃ࠸࡚ࡋᚲせࠋࡿ࠶ࡀ 
ᮏ◊✲࡛ࡣᐩᰤ㣴໬⌧㇟ࢆᘬࡁ㉳ࡍࡇཎᅉࡿ࠶࡛ࡘ୍ࡢỈ ୖ᪼࡟㛵ࡿࢃ ᬮ໬⌧㇟ࡋ┠╔࡟㸪

᪥ᮏᅜෆࡢከᩘࢆ†࣒ࢲࡢᑐ㇟࡚ࡋ࡟Ỉ㉁ኚ໬ࡢண 㸪ᒎᮃࠋࡓࡗ⾜ࢆ 
�

㸰㸬�◊✲᪉ἲࡢᴫせ�

� ᮏ◊✲࡛ࡣ㸪ᱵ⏣࣭ⴠྜ ࢆᆅ⌮ⓗศᕸࡢ࣒ࢲࡓࡋ࡜㇟ᑐࠋࡓࡋ࡜㇟ウᑐ᳨ࢆ†࣒ࢲࡓࡋ㑅ᐃࡀ(2

ᅗ-1 ཷࢆᙳ㡪ࡢỈ㉁ᝏ໬ࡢ†࣒ࢲࡎࡲࠋࡿ࠶࡛ࡾ㏻ࡢḟࡣⅬࡓࡋព␃࡟㝿ࡢ㑅ᐃ࣒ࢲ㇟ᑐࠋࡍ♧࡟

ࡋ㝈ᐃ࡟†࣒ࢲࡿ࠶ࡀỈ㐨ୖ࡟㸪฼⏝┠ⓗࡵࡓࡿࢀࡽ࠼⪄࡜ࡿ࠶࡛⏝฼ࡢ࡬㸪ୖỈ㐨ࡣࡢ࠸ࡍࡸࡅ

㸪ྍࡵࡓࡿࢀࡉண᝿࡜ࡿ࠶ࡀഴྥ࡞㸪ᆅᇦⓗ࡟᪉ࢀ⌧ࡢᙳ㡪ࡿࡼ࡟᪼ୖ Ẽࡢ㸪 ᬮ໬࡛ࡓࡲࠋࡓ

 ࠋࡓࡋ㑅ᢥࢆ࣒ࢲࡽ࠿ศᕸ࠸ᗈࡾ㝈࡞⬟
� ,࡟㝿ࡢ⟭ண ィࠋࡓ࠸⏝ࢆࣝࢹỈ ゎᯒࣔࡢ㸪㖄┤୍ḟඖࡣ࡟Ỉ ゎᯒࡓࡋ࡜㇟ᑐࢆ†࣒ࢲྛ
ᑗ᮶ࡢẼೃ᮲௳ࢆண ࡿࡍ඲⌫Ẽೃࣔࣝࢹ(GCM)ࡢฟຊ⤖ᯝ࡟㛵ࡣ࡚ࡋ MIROC3.2, 

MRI-CGCM2.3.2 ,GFDL-CM2.1, HadGem ᭶ูࡢ᪥ᑕ㔞࡜ Ẽࡢࢀࡒࢀࡑ㸪ࡋ↷ཧࢆᯝ⤖ࡢࡘᅄࡢ

࡛࣮ࣥࢱࣃࡢᩘ「㸪ࡃከࡀ㸪୙☜ᐇᛶࡵࡓࡿ࠶࡛ ணࡿࡍ㛵࡟ᑗ᮶ࡣ✲◊ࡢ௒ᅇࠋࡓ࠸⏝ࢆࢱ࣮ࢹ

᳨ウࡿࡍᚲせࡵࡓࡓ࠼⪄࡜ࡿ࠶ࡀ㸪ࡢࡽࢀࡇฟຊ⤖ᯝࡓࡲࠋࡓ࠸⏝ࢆ㸪⃰ᗘࡣ࢜ࣜࢼࢩ RCP8.5, R
CP4.5, RCP2.6 ࡏࡉኚ໬ࢆ㸪Ẽೃࡾ࡞ࡃከࡣⅣ⣲᤼ฟ㔞࡝࡯࠸ࡁ኱ࡀᏐᩘࡣࢀࡇࠋࡓࡋ࡜௳᮲୕ࡢ

ࡣゎᯒᑐ㇟ᮇ㛫ࠋࡿ࠸࡚ࡋព࿡ࢆ࡜ࡇ࠸ᙉࡀᨺᑕᙉไຊࡿ࠶ຊ࡛ࡿ 1981㹼2000 ᖺ(⌧ᅾ)㸪2031㹼2
050 ᖺ(୰ᮍ᮶)㸪2081㹼2100 ᖺ(㐲ᮍ᮶)୕ࡢᮇ㛫࡟ࡽࡉࠋࡓࡋ࡜ᐩᰤ㣴໬⌧㇟࡟ᑐࡿࡍ㐺ᛂ⟇ࡋ࡜

࡚†ෆᑐ⟇࡛ࡿ࠶᭚Ẽᚠ⎔ࡢ᭷↓ࡢ࡚࠸ࡘ࡟ண ࡶᐇ᪋ࠋࡓࡋ 
Ỉ ࡢゎᯒ⤖ᯝࡢࢥ࢜࢔ࢆⓎ⏕࠺࠸࡜Ỉ㉁ⓗ࡞ホ౯ࡧ⤖࡟௜࡟ࡵࡓࡿࡅ㸪⾲ᒙỈ ࡀ 20Υࢆ㉸

ࡀᒙỈ ໙㓄⾲ࡧᖺ㛫᪥ᩘཬࡿ࠼ 0.5Υ/m ࡜ᖺ㛫᪥ᩘࡢࡇࠋࡓ࠸⏝ࢆᣦᶆ࠺࠸࡜ᖺ㛫᪥ᩘࡿ࠼㉸ࢆ

ഴྥࡿࡍ⏕Ⓨࡃ㧗Ỉ ⎔ቃ࡛ከࡣ㢮⸴⸛ࡿ࠶࡛✀ཎᅉ࡞௦⾲ⓗࡢࢥ࢜࢔㸪ࡣ⏤⌮ࡓ࠸⏝ࢆᣦᶆ࠺࠸

ࡀ㸪⾲ᒙỈ ໙㓄࡜࡜ࡇ࠸㧗ࡀ 0.5Υ/m ௨ୖࡢ᫬ࡢࢥ࢜࢔࡟Ⓨ⏕ࡾࡼ࡟࡝࡞Ỉ㉁㞀ᐖࡀⓎ⏕ྍࡿࡍ

⬟ᛶࡀᣦ᦬ࡿ࠶࡛ࡽ࠿࡜ࡇࡿ࠸࡚ࢀࡉ 3㸧࡜ࢀࡇࠋ㸪ὶධἙᕝ⃰ࣥࣜࡢᗘࡢ᝟ሗࡏࢃྜࡳ⤌ࢆ㸪⤒㦂

ᘧࢆసᡂࡋ㸪†ෆࡢ⾲ᒙࣝ࢕ࣇࣟࣟࢡ a ⃰ᗘࢆホ౯ࡢࡑࠋࡓࡋ㝿ᑗ᮶ᮇ㛫࡟ᑐࡿࡍὶධ⥲ࣜࣥ⃰ᗘ

*Evaluation of future algal growth potential in water resources reservoirs, by Daisuke Shimizu, Makoto Umeda, 

and Yasuno Sawamoto 
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௬ᐃ࡜ࡢࡶ࠸࡞ࡋኚ໬ࡽ࠿್ ᐇࡣỈ㉁ࡢ㸪ὶධἙᕝࡃ↓ࡀὶᇦ⎔ቃኚ໬ࡢ†࣒ࢲ㸪ྛࡣ࡚࠸ࡘ࡟

⎔ ෆỈ†ࡕࢃ࡞ࡍቑຍ㸪ࡢ᪥ᩘࡿࡼ࡟ኚ໬ࡢ௳Ẽ㇟᮲ࡿࡼ࡟㸪Ẽೃኚືࡣ࡛✲◊ᮏࡾࡲࡘࠋࡓࡋ

ቃࡢኚ໬ࡽ࠿㸪⸴㢮ቑṪࡢ࡬ᙳ㡪ࢆホ౯᳨ࡿࡍウࠋࡓࡗ⾜ࢆᖺ㛫࡛⾲ᒙỈ ࡀ 20Υ௨ୖࡘ࠿⾲ᒙ

Ỉ ໙㓄ࡀ 0.5Υ/m ௨ୖࡿ࡞࡟᪥ᩘ N(᪥/ᖺ)㸪ὶධἙᕝࡢᖺᖹᆒ TP ⃰ᗘ㹎㸦mg/l)ࢆㄝ᫂ኚᩘ㸪⾲

ᒙࡢᖺᖹᆒ Chl-a ⃰ᗘ Ca(ȝg/l)ࢆ┠ⓗኚᩘࡋ࡜㸪㔜ᅇᖐศᯒࡾࡼ࡟ࢀࡇࠋࡓࡗ⾜ࢆ 
௔ܥ ൌ ͺǤʹ ൈ ͳͲିଶ� ൅ ͳǤͺ ൈ ͳͲଶܲ ൅ ͲǤʹͺ� � � � � � � � (1) 

௨ୖࡢᘧࡀᚓࡓࢀࡽ 2㸧ࠋᅗ-2 ࡟ Chl-a ⃰ᗘࡢᐇ ್࡜ィ⟬್ࡢẚ㍑ࠋࡍ♧ࢆỴᐃಀᩘࡣ 0.63 ከࠊ࡛

ᑡࡢࡇࠊࡢࡢࡶࡿ࠶ࡀࡁࡘࣛࣂࡢ஧ኚᩘ࡛ࣝ࢕ࣇࣟࣟࢡ a ⃰ᗘࢆᴫࠋࡓࡋุ᩿࡜ࡓࡁ࡛⌧⾲ࡡ 
�

�

㸱㸱㸬⤖ᯝ�

㈓ỈụෆࡢỈ ィ⟬⤖ᯝ(1)ࡧࡼ࠾ᘧ࡚࠸⏝ࢆ㸪ྛࡿࡅ࠾࡟࣒ࢲࡢࢀࡒࢀࡑᮇ㛫ࡿࡅ࠾࡟ᖺᖹᆒ⾲

ᒙ⃰ࣝ࢕ࣇࣟࣟࢡᗘࢆホ౯ࠋࡓࡋண ⤖ᯝࡕ࠺ࡢ౛࡚ࡋ࡜㸪MIROC ⟇㸪㐺ᛂ࡚࠸⏝ࢆฟຊ⤖ᯝࡢ

ᅗ-3ࢆᯝ⤖ࡓࡋ៖⪄ࢆ 㸪ᚓࡓࡲࠋࡿ࠶࡛(RCP8.5, RCP4.5,RCP2.6)ࢫ࣮ࢣ୕ࡣ࢜ࣜࢼࢩᗘ⃰ࠋࡍ♧࡟

ᖺᖹᆒࡓࢀࡽ Chl-a ⃰ᗘ࡟ᑐ࡚ࡋ㸪 2.5ȝg/l ᮍ‶࡛㈋ᰤ㣴†㸪2.5ȝg/l ௨ୖ 8.0ȝg/l ᮍ‶࡛୰ᰤ㣴†㸪

8.0ȝg/l௨ୖ࡛ᐩᰤ㣴†࡜ศ㢮ࡓࡋ 4㸧⃰ࠋᗘࡢ࢜ࣜࢼࢩ㐪ࡣ࠸㸪ᰤ㣴ᗘศ㢮ࡢ࡚ࡋ࡜࡟ண ホ౯࡟ᑐ

 ࠋࡓࡗ࠿࡞ࡲ⏕ࢆᕪ࡞ࡁ኱ࡣ࡚ࡋ
ᆅᇦⓗ࡞ᑗ᮶ኚ໬ഴྥࢆ⪃ᐹࡵࡓࡿࡍ㸪㑅ᐃࡓࡋ 37 ࡛ࡇࡇࠋࡓࡋศ㢮࡟す᪥ᮏ࡜ᮾ᪥ᮏࢆ࣒ࢲ

ᮾ᪥ᮏࡣ࡜໭ᾏ㐨㸪ᮾ໭㸪㛵ᮾ㸪໭㝣㸪୰㒊ࡢ஬ࡢࡘᆅᇦ࡛㸪す᪥ᮏࡣ㏆␥㸪୰ᅜ㸪ᅄᅜ㸪஑ᕞ㸪

Ἀ⦖ࡢ஬ࡢࡘᆅᇦࠋࡓࡋ࡜ᅗ-4 ྛ࡟ GCM ࠿ゎᯒࡢ✲◊㸪ᮏ࡜ ᖺᖹᆒẼࡓࡋฟ⟭࡚࠸⏝ࢆฟຊࡢ

ᖺᖹᆒ⾲ᒙࡓࡋ ணࡽ Chl-a ⃰ᗘࡢ㛵ಀࠋࡍ♧ࢆᅗ୰ࡣ࡟㸪グྕࢆศ࡚ࡅᮾすࡢᆅᇦู࡛ࡢᖹᆒ್

ࡢࡘ㸪ᅄࡓࡲ㸪ࡾ࠾࡚ࡋ♧ࢆ GCM㸪୕ࡢ࢜ࣜࢼࢩࡢࡘ༊ศࡶ⾲グ࡟ࡽࡉࠋࡓࡋ㸪ᅗ-4 ᕥᅗࡣ㐺ᛂ

ࠋࡿ࠸࡚ࡋ♧ࢆሙྜࡓࡋ៖⪄ࢆ⎔᭚Ẽᚠ࡚ࡋ࡜⟇㐺ᛂࡣ㸪ྑᅗࡋ↓⟇
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ᅗ-3� ࡿࡅ࠾࡟†࣒ࢲྛ Chl-a ⃰ᗘࡢண ⤖ᯝ  
(GCM ࡚ࡋ࡜ MIROC  ࠋࡾฟຊ㸪㐺ᛂ⟇᭷ࡢ

ࡽ࠿ୖ RCP8.5, RCP4.5, RCP2.6  (ሙྜࡢ
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ᇞ MIROC㸪ᮾ᪥ᮏ� Ƒ MRICGCM㸪ᮾ᪥ᮏ� �GFDLCM㸪ᮾ᪥ᮏ ۍ 䕿 HadGem㸪ᮾ᪥ᮏ�

Ÿ MIROC㸪す᪥ᮏ� Ŷ MRICGCM㸪す᪥ᮏ� �GFDLCM㸪す᪥ᮏ ی 䖃 HadGem㸪す᪥ᮏ�

 ኱:RCP8.5, ୰:RCP4.5, ᑠ:RCP2.6ࢡ࣮࣐
ᅗ-4� ண ⤖ᯝࡿࡼ࡟ Chl-a ⃰ᗘ࡜Ẽ ࡢ㛵ಀ(ᕥᅗ:㐺ᛂ⟇↓㸪ྑᅗ:㐺ᛂ⟇᭷) 

 

ᅗ-4 㸪ᖺᖹᆒࡾࡼ࡟⎔᭚Ẽᚠࡿ࠶࡛⟇㸪㐺ᛂ࡚ࡋẚ㍑ࢆᅗྑ࡜ᕥᅗࡢ Chl-a ⃰ᗘࡀపୗࡿ࠸࡚ࡋ

ഴྥࡽ࠿࡜ࡇࡿࢀࡉูุࡀ㸪᭚Ẽᚠ⎔ࡀ㐺ᛂ⟇࡚ࡋ࡜ຠᯝࢆⓎ᥹ࡀ࡜ࡇࡿ࠺ࡋ㸪ᮏண ⤖ᯝࡽ࠿᥎

ࡗ࡞࡜ࢺࢵࣟࣉࡿࢀࡉ஧ศࡡᴫࡀศᕸࡢ ༊ศ࡛㸪ᖹᆒẼࡢᮾす᪥ᮏࡓࡋᮏ᳨ウ࡛ศ㢮ࠋࡿࢀࡉ 

㸪ᅗ-1ࡀࡿ࠸࡚ࡋ࡜ᐅୖ㸪ᮾ࣭す౽࡚ࡋ࡜⌧⾲ࡣࢀࡇࠋࡿ࠸࡚ ໭࣭༡ࡡ㸪ᴫ࡟࠺ࡼࡿ࠿ศࡶぢ࡚ࢆ

ᅗ-4ࠋࡿ࠶࡛ࡵࡓࡿࡍᑐᛂࡶ࡟ ࣂࡢࢺࢵࣟࣉࡢす᪥ᮏ࡜㸪ᮾ᪥ᮏࡣᯝ࡛⤖ࡢሙྜࡢ㐺ᛂ⟇ᮍᑟධࡢ

㢮ቑṪ(Chl-a⸴ࡿࡍᑐ࡟ 㸪Ẽࡾ࠾࡚ࡗ࡞࡟⾜ᖹࡡᴫࡀලྜࡁࡘࣛ ⃰ᗘࡢቑῶ)࠺࠸࡜ᛂ⟅≉ᛶࡀ㸪

ᮾす࡛ᴫࡀ࡜ࡇ࠺࠸࡜ࡿ࠶࡛➼ྠࡡㄞ࡟ࢀࡑࠋࡿࢀྲྀࡳᑐ࡚ࡋᅗ-4 ྑᅗ࡛ࡣ㸪ᮾ᪥ᮏࡶࡾࡼす᪥ᮏ

ࡾࡼࡀຠᯝࡢ⎔㸪᭚Ẽᚠ࡚ࡋᑐ࡟᪼ୖ Ẽࡀ᪉ࡢ㸪す᪥ᮏࡣࢀࡇࠋࡿ࠸࡚ࡗ࡞࡟໙㓄࠸ࡉᑠࡀ᪉ࡢ

Ⓨ⌧࠸ࡍࡸࡋഴྥࡢ࡜ࡇࡢࡇࠋࡿ࡞࡟࡜ࡇ࠺࠸࡜ࡿ࠶ࡀせᅉ࡟㛵ࡣ࡚ࡋ㸪௒ᚋ᳨ウࢆワ࡚ࡵ㸪ࡾࡼ

ຠᯝⓗ࡞㐺ᛂ⟇ࡢ❧᱌ࡿࡀ࡞ࡘ࡟ᥦ᱌ࠋࡿ࠸࡚࠼⪄࡜࠸ࡓࡆ࡞ࡘ࡟ 
ᅗ-5 ᖺ௦㸪ᅗ-6࡜ ᖹᆒẼ࡟ ࡟ Chl-a ⃰ᗘ࡜ᖺ௦ࡢ㛵ಀࡍ♧ࢆ(RCP8.5 ྛࡣࡽࢀࡇࠋ(ሙྜࡢ GCM

ࡓࡋ ணࡽ࠿ゎᯒ࡜ ᖺᖹᆒẼࡓࡋฟ⟭࡚࠸⏝ࢆฟຊࡢ Chl-a ⃰ᗘࡢᮾすࡢᖹᆒࢆᖺ௦ࡋ♧࡟࡜ࡈ

㸪ᅗ-6࡚࠸࡚ࡗ࡜ࢆᶆ‽೫ᕪࢀࡒࢀࡑࠋࡿ࠶࡛ࡢࡶࡓ ୙☜ᐇᛶࡢ ᖹᆒẼ࡚ࢀࡘ࡟ࡴ㐍࡟ᮍ᮶ࡽ࠿

ࡾࡼ࡟ࢀࡑ㸪ࡾ࠿ࢃࡀ࡜ࡇࡿ࡞ࡃࡁ኱ࡀ Chl-a ⃰ᗘࡀࡁࡘࣛࣂࡢ኱ࡽ࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢࡿ࡞ࡃࡁ

 ࠋࡓࢀࡽぢࡀす᪥ᮏ࡛ᕪ࡜㸪ᮾ᪥ᮏࡶࡁࡘࣛࣂࡢࡇࡓࡲࠋࡿࢀ
 

㸲㸲㸬࡟ࡾࢃ࠾ 
� ᮏ◊✲࡛ࡣᅜෆ 37 㸪GCM࡚ࡋ࡜㇟ᑐࢆ†࣒ࢲࡢ 㐲ᮍ᮶࡜୰ᮍ᮶ࡧࡼ࠾ᅾ⌧࡚࠸⏝ࢆฟຊ⤖ᯝࡢ

⤖࡟ホ౯࡞Ỉ㉁ⓗ࠺࠸࡜⏕Ⓨࡢࢥ࢜࢔ࢆゎᯒ⤖ᯝࡢࡇࠋࡓࡋ⟭ィࢆ㖄┤Ỉ ศᕸࡢ†࣒ࢲࡿࡅ࠾࡟

ࡀ 㸪⾲ᒙỈ࡟ࡵࡓࡿࡅ௜ࡧ 20Υࢆ㉸ࡿ࠼ᖺ㛫᪥ᩘཬࡧ⾲ᒙỈ ໙㓄ࡀ 0.5Υ/m ᖺ㛫᪥ᩘࡿ࠼㉸ࢆ

ᖺᖹᆒࠊ࡚࠸⏝ࢆᗘ⃰ࣥࣜ⥲ࡢὶධἙᕝࡿࡅ࠾࡟࣒ࢲྛࡢ≦⌧㸪࡜᪥ᩘࡢࡇࠋࡓ࠸⏝ࢆᣦᶆ࠺࠸࡜

ᒙ⾲ࡢ Chl-a ⃰ᗘࡢ⤒㦂ᘧࢆసᡂࡢࡇࠊࡋᘧ࡚࠸⏝ࢆᑗ᮶ࡢᖺᖹᆒࡢ⾲ᒙ Chl-a ⃰ᗘࢆ᥎ᐃࠋࡓࡋ

ᑗ᮶ࡢẼ ࡢண ࡵࡓࡿ࠶ࡀࡁࡘࣛࣂ࡟㸪Chl-a ⃰ᗘࡢண ࡲࠋࡿࢀࡽ࠼⪄࡜ࡿ࡛ࡀࡁࡘࣛࣂࡶ࡟

 ࠋࡓࡗ࠿ࢃࡀ࡜ࡇ࠸ࡁ኱ࡀ᪉ࡢࡁࡘࣛࣂࡿࡅ࠾࡟㸪ᮾ᪥ᮏࢀࡽぢࡀ࠸ᮾす࡛㐪ࡶ࡟ࡁࡘࣛࣂࡢࡑࡓ
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