
*Sensitivity analysis of runoff with tropical glaciers decline in the Andes by Shota Funaki, Yoshihiro Asaoka 
and Tsuyoshi Kinouchi 
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1㸬 ࡟ࡵࡌࡣ�

� ༡⡿ࡢ࢔ࣅࣜ࣎㤳㒔ᅪ�ᅗ���ࡣ㸪ୖὶᇦ࡟ศ

ᕸࡿࡍ⇕ᖏịἙࡢ⼥ゎỈࢆỈ㈨※࡚ࡋ࡜฼⏝ࡋ

ࠋ୍ࡿ࠸࡚ ᪉㸪⇕ᖏịἙࡣẼ ኚ໬࡟ᩄឤ࡟཯ᛂ

ịἙ࡞㏿ᛴ࠺క࡟ᆅ⌫ ᬮ໬ࡢ㸪㏆ᖺࡵࡓࡿࡍ

ࡿ࠸࡚ࢀࡉሗ࿌ࡀ⁛ᾘࡸᑠ⦰ࡢ ㏿ᛴࡢịἙࠋ(1

㸪ࡵࡓࡿࡍច㉳ࢆᯤῬࡢ※㸪Ỉ㈨ࡣ⁛ᾘࡸᑠ⦰࡞

ᑗ᮶ࡾࡓࢃ࡟ᏳᐃࡓࡋỈ㈨※☜ಖࡵࡓ࠺࡞⾜ࢆ

࡛ࡲᅾ⌧ࡵࡓࡢࡇࠋࡿ࠶ࡀᚲせࡿࡌㅮࢆ⟇ᑐࡢ

 ほࡢὶ㔞࣒ࢲࡸịἙኚື࡟ 㸪ịἙࡣ࠸ࡿ࠶(3(2

⼥ゎ࣭ὶฟࣔࣝࢹ ✲◊ᮏࠋࡓࡁ࡚ࢀࡉ㛤Ⓨࡀ(5(4

ὶฟࡓࡋ៖⪄ࢆ✚ịἙ㠃࡞ࡲࡊࡲࡉ㸪ࡣⓗ┠ࡢ

ゎᯒ࠸⾜ࢆ㸪ὶฟ࡟ᑐࡿࡍịἙ⼥ゎࡢᐤ୚ࡘ࡟

 ࠋࡿ࠶࡛࡜ࡇࡿࡍホ౯࡚࠸
 

2㸬 ᑐ㇟㞟Ỉᇦ�

� ᮏ◊✲ࡣ㤳㒔ᅪࡽ࠿໭す࡟ 30km 㞳ࢗࢺࡓࢀ

ࢽ ㈓ Ỉ ụ � ᶆ 㧗 4437m� ࡢ 㞟 Ỉ ᇦ � 㠃 ✚ ⣙

90km2��ᅗ���ࢆᑐ㇟ࢽࢗࢺࠋࡓࡋ࡜㈓Ỉụࡣ㤳

㒔ᅪࡢίỈሙ࡬㏦Ỉࡾ࠾࡚ࡋ㸪㤳㒔ᅪࡢỈ㟂せ

⣙ࡢ ࡢ㈓Ỉụࢽࢗࢺ㸪ࡓࡲࠋࡿ࠸࡚ࡗ㈥ࢆ30%

ୗὶ࡛ࡣ㞵Ỉྤࡢࡽ࠿ࡁ㉺ὶỈ₅℺ࢆ⏝Ỉࡋ࡜

࡚฼⏝ࢽࢗࢺࠋࡿ࠸࡚ࡋ㈓Ỉụࡣ 3 Ἑᕝࡀὶධ

ࡃࡁ㸪኱ࡾ࠾࡚ࡋ 3 ࠿࡜ࡇࡿࡅศ࡟㞟Ỉᇦࡢࡘ

ᕝࢽࢗࢺࡿࡍὶධ↛⮬࡬㈓Ỉụࢽࢗࢺࠋࡿࡁ࡛

㞟Ỉᇦ�㠃✚⣙ 15km2�࡜㸪㞵Ꮨ࡟ᑟỈ⟶ࡽ࠿㈓

Ỉụ࡟ேᕤὶධࣜࣜࢻࣥࢥࡿࡍᕝ㞟Ỉᇦ�㠃✚

⣙ 20km2�ࢩࢺ࣏ࢼ࢖࣡࡜すᕝ㞟Ỉᇦ�㠃✚⣙

40km2�࡛ࠋࡿ࠶ 

 
ᅗ��� �ᴫせࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ

 
ᅗ��� �ࢫࣃ㤳㒔ࣛ࡜ከẸ᪘ᅜ࢔ࣅࣜ࣎
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3㸬㸬 ࢺࢵࢭࢱ࣮ࢹ�

3.1� Landsat�⾨ᫍ⏬ീ�

ᮏ◊✲ࡣLandsat5ྕࡧࡼ࠾Landsat8
ࡢྕ TM 㸪OLIࢧࣥࢭ ⾨ࡿࡼ࡟ࢧࣥࢭ

ᫍ⏬ീࢱ࣮ࢹ�Ỉᖹศゎ⬟ 30m�ࢆ

1986 ᖺ㹼2015 ᖺࡢ 4 ᖺ௦ࡢịἙ㠃✚

⟬ᐃࡓࡲࠋࡓ࠸⏝࡟㸪ࡢࡽࢀࡇ⾨ᫍ⏬

ീ ࡣ ࢔ ࣓ ࣜ ࢝ ᆅ ㉁ ㄪ ᰝ ᡤ �USGS: 
United States Geological Survey�ࡀ㐠⏝

ࡿࡍ LandsatLook Viewer6)ࡾࡼධᡭࡋ

 ࠋࡓ
3.1.1� ᗄఱ⿵ṇ 
� ᗄఱࡾࡼ࡟ື⛣ࡢᫍ⮬㌟⾨ࡸᅇ㌿ࡢ⌫㸪ᆅࡣ࡟ᫍ⏬ീ⾨ࡓࢀࡽᚓࡾࡼ࡟ࢢࣥࢩࣥࢭࢺ࣮ࣔࣜ

Ꮫⓗ࡞ṍࡢࡇࠋࡿࡌ⏕ࡀṍࢆ㝖ཤࡋṇ☜࡞ᆅ⌮ᗙᶆࢆᚓ࡟ࡵࡓࡿከ㡯ᘧኚ᥮ࡿࡼ࡟ᗄఱ⿵ṇ�ᅗ

࡚ࡋ࡜ᇶ‽⏬ീࠋࡓࡗ࡞⾜ࢆ��� Google Maps  :ᆅୖᇶ‽Ⅼ(GCP࡟࠺ࡼࡴᅖࢆ㸪ᑐ㇟㡿ᇦࡋ㑅ᐃࢆ
Ground Control Point)ࢆタᐃࠋࡓࡋ�

3.2� '(0 �ࢱ࣮ࢹ

� ịἙ㠃✚ࡢ㧗ᗘศᕸసᡂ್ᩘࡓ࠸⏝࡟ᶆ㧗ࣔࣝࢹ(DEM: Digital Elevation Model)ࡣࢱ࣮ࢹ㸪඲

⌫ 3 ḟඖᆅᙧࢱ࣮ࢹ (ASTER GDEM: Advanced Spaceborne Thermal Emission and Reflection 

Radiometer Global Digital Elevation Model)ࣥࣙࢪ࣮ࣂࡢ 2 ASTER GDEMࠋࡿ࠶࡛ ⬟Ỉᖹศゎࡢ

ࡣ Landsat TM ࡧࡼ࠾ OLI ⏬ീࡌྠ࡜ 30m �ࠋࡿ࠶࡛

3.3� Ẽ㇟ࢱ࣮ࢹ�

� ịἙ⼥ゎ࣭ὶฟࣔ࡟ࣝࢹධຊࡿࡍẼ㇟ࡣࢱ࣮ࢹ㸪ࢽࢗࢺ㈓Ỉụ㞟Ỉᇦෆࡢ 5 ⟠ᡤࡢほ ᡤ࡛

ࡢịἙᇦࠋࡿ࠶ MHG�5150m�࡜ MCG�4930m�㸪㠀ịἙᇦࡢ MH1�4736m�㸪MT1�4472m�㸪

MC1�4490m�࡛ࠋࡿ࠶㝆㞵㸪㢼㏿㸪┦ᑐ‵ᗘ㸪Ẽ 㸪᪥ᑕ㔞㸪Ẽᅽࢆほ ࠋࡿ࠸࡚ࡋᮏ◊✲ࡣ

2011 ᖺ 7 ᭶ࡽ࠿ 2013 ᖺ 7 ᭶࡟࡛ࡲほ ࠋࡓ࠸⏝ࢆࢱ࣮ࢹࡓࢀࡉ 
 

4㸬 ịἙ⼥ゎ࣭ὶฟ㔞ࡢ᥎ᐃᡭἲ 
ịἙ㠃✚ࡢ㧗ᗘศᕸ࡜Ẽ㇟ࢆࢱ࣮ࢹịἙ⼥ゎ࣭ὶฟࣔ࡟ࣝࢹධຊࡋ㸪ࢽࢗࢺ㈓Ỉụྛࡢ㞟Ỉ

ᇦࢆᑐ㇟࡚ࡋ࡜ὶฟゎᯒࠋࡓࡗ࡞⾜ࢆịἙ㠃✚࡜㧗ᗘศᕸࡢ 4 ࡋ⏕Ⓨࡀゎ⼥ࡢ㸪ịἙ࡟ࢫ࣮ࢣ

ィࡓ࠼ຍࢆࢫ࣮ࢣࡓࡋ᝿ᐃ࡜࠸࡞ 5 Ẽࡿࡍධຊ࡟ࣝࢹࣔࠋࡓࡗ࡞⾜ࢆὶฟゎᯒࡢ���⾲�ࢫ࣮ࢣ

࡚ࡋඹ㏻ࢫ࣮ࢣ඲ࡣࢱ࣮ࢹ㇟ 2011 ᖺ 7 ᭶ 1 ᪥ࡽ࠿ 2013 ᖺ 7 ᭶ 1 ᪥ࡢほ ࢆࢱ࣮ࢹ౑⏝ࠋࡓࡋ�

4.1� ịἙ⼥ゎ࣭ὶฟࣔࣝࢹ GRM 
� ᮏ◊✲ࡣịἙ⼥ゎ࣭ὶฟ㔞ࢆ᥎ᐃ࡟ࡵࡓࡿࡍịἙ⼥ゎ࣭ὶฟࣔࣝࢹ GRM�Glacier Runoff 
Model�4�ࢽࢗࢺࢆ㈓Ỉụྛࡢ㞟Ỉᇦ࡟㐺⏝ࡣࣝࢹࣔࡢࡇࠋࡓࡋịἙ㠃✚ࡢ㧗ᗘศᕸ࡜Ẽ㇟࣮ࢹ

㸪ᶆ㧗ࡋධຊࢆࢱ 100m ẖ࡟ịἙ⼥ゎ㸪㝆㞵ࡧࡼ࠾㝆㞷ࡿࡼ࡟ὶฟ㔞ࢆ᥎ᐃࠋࡿࡍ�

4.2� �ྛ㞟ỈᇦࡢịἙ㠃✚࡜㧗ᗘศᕸ�

ேᕤ⾨ᫍ LANDSAT5 ࡧࡼ࠾ 8 ⬟Ỉᖹศゎ�ࢱ࣮ࢹീ⏬ࡓࢀࡉ ほࡽ࠿ 30m�࡚࠸⏝ࢆịἙᇦ

 
ᅗ���ᆅୖᇶ‽Ⅼ�*&3�ࡢ㓄⨨� �
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ࡢịἙᇦࠋࡓࡋᐃ⟭ࢆ㧗ᗘศᕸࡢ✚ịἙ㠃ࡏࢃྜࡡ㔜࡜ࢱ࣮ࢹᶆ㧗ࢆịἙᇦࡓࡲࠋࡓࡋᢳฟࢆ

ᢳฟࡣ࡟㸪NDSI 㻔Normalized Difference Snow Index�7)ࢆࢀࡇࠋࡓ࠸⏝ࢆ㸪3 㞟Ỉᇦ࡛ịἙ㠃ࡢࡘ

ࡿ࡞␗ࡢ✚ 4 1987�ᖺ௦ࡢࡘ ᖺ䠈1992 ᖺ䠈2003 ᖺ䠈2014 ᖺ�࡛⾜ࠋࡓࡗ࡞��

ịἙᇦࢆᢳฟ࡟ࡵࡓࡿࡍᘧ�1�࡛♧ࡿࢀࡉṇつ໬✚㞷ᣦᩘ�NDSI: Normalized Difference Snow 
Index�7)ࢆ౑⏝ࠋࡓࡋ 

� � � � � � � � � � � � � � � � NDSI = 
ோ௘ௗିெூோ
ோ௘ௗାெூோ� � � �    � � � � �    �1�㻌

࡛ࡇࡇ Red ཯ᑕ⋡㸪MIRࡢ�0.63㹼0.69ȝm�㉥Ⰽᇦࡣ ࡛⋠཯ᑕࡢ�1.55㹼1.75ȝm�୰㛫㉥እᇦࡣ

NDSIࠋࡿ࠶ 1.0㹼1.0-ࡣ್ ࡣ࡛✲◊ᮏࠋࡍ♧ࢆ್ࡢ NDSI ࢆ㠀ịἙᇦ࡜㸪ịἙᇦ࡚ࡅタࢆ㜈್࡟

㸪NDSIࡣ㜈್ࠋࡓࡋูุ ࢆ 0.5㹼0.8 ࡛ࡲ 0.05 ࡓࡋᢳฟࢆ㸪ịἙᇦࡏࡉኚ໬࡛ࡳ้ Landsat ⏬
ീࢆసᡂࡋ㸪㝣ᇦほ ᢏ⾡⾨ᫍࡕ࠸ࡔ�ALOS: Advanced Land Observing Satellite㸧࣮࢝ࣝࢗࢺࡢ

࣮ࣛ⏬ീ�Ỉᖹศゎ⬟ 15m�࡜ GIS ୖ࡛㔜ࡾࡼ࡟࡜ࡇࡿࡏࢃྜࡡ㸪ịἙࡢඛ➃㒊ࣥ࢖ࣛࢺ࢘࢔ࡢ

ࡿࡍ⮴୍ࡶ᭱ࡀ NDSI  ࠋࡓࡋ࡜�0.65 �್
⟬ᐃࡓࡋịἙ㠃✚�⾲���࡜ᶆ㧗ࡽ࠿ࢱ࣮ࢹ 100m ẖࡢ㧗ᗘศᕸ�ᅗ�4�ࢆసᡂࠋࡓࡋ 

⾲�� �ᴫせࡢὶฟゎᯒ࡜✚ịἙ㠃ࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ

 

* 2014 ᖺ䛾ịἙ㠃✚䜢ᇶ‽㻌 㻔㻕ෆ䛿ịἙ㠃✚ 

ᐇ㦂䜿䞊䝇
Huayna Potosi West
ịἙ䛾㠃✚ኚ໬⋡㻖

Tuni
ịἙ䛾㠃✚ኚ໬⋡㻖

㻯㼛㼚㼐㼛㼞㼕㼞㼕
ịἙ䛾㠃✚ኚ໬⋡㻖

ධຊẼ㇟䝕䞊䝍

1 (2014ᖺ┦ᙜ) 1  (2.5 km2) 1  (0.6 km2) 1  (1.9 km2) 2011ᖺ䡚2013ᖺ
2 (2003ᖺ┦ᙜ) 1.2 (2.9 km2) 1.5 (0.9 km2) 1.1 (2.1 km2) 2011ᖺ䡚2013ᖺ
3 (1992ᖺ┦ᙜ) 1.4 (3.5 km2) 2.2 (1.3 km2) 1.3 (2.5 km2) 2011ᖺ䡚2013ᖺ
4 (1987ᖺ┦ᙜ) 1.9 (4.8 km2) 2.6 (1.5 km2) 1.2 (2.3 km2) 2011ᖺ䡚2013ᖺ
5 (ịἙ䛺䛧) 0 0 0 2011ᖺ䡚2013ᖺ

 
ᅗ��� ��ྑ�ịἙ㠃✚ኚ໬࡜�ᕥ�㧗ᗘศᕸࡢᕝ㞟Ỉᇦࢩࢺ࣏ࢼ࢖࣡
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5. ⤖⤖ᯝࡧࡼ࠾⪃ᐹ�

5.1� ịἙ⼥ゎ࣭ὶฟ㔞 
� ��ᅗࢆᯝ⤖ࡢ⟭෌⌧ィࡢὶฟ㔞ࡿࡅ࠾࡟㈓Ỉụ㞟Ỉᇦࢽࢗࢺ ࡽ࠿ὶᇦྛࡣ࡛✲◊ᮏࠋࡍ♧࡟

㸪ịἙ࡜ὶฟ㔞ࡓࡋ௬ᐃࢆ✚ịἙ㠃ࠋࡓࡋ࡜ὶฟ㔞ࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ㸪ࡋィྜࢆὶฟ㔞ࡢ

⼥ゎࡀⓎ⏕࡜࠸࡞ࡋ௬ᐃࡓࡋὶฟ㔞ࡢᕪศࡾ࡜ࢆ㸪ịἙ⼥ゎࡿࡼ࡟ὶฟ㔞ࢆ⟬ฟࢫ࣮ࢣࠋࡓࡋ

1� �2104 ᖺ┦ᙜ�� ࡣ⋠ᐤ୚ࡢịἙ⼥ゎ࡚ࡋᑐ࡟ὶฟࡢᖺ㛫ࡢ ࢫ࣮ࢣ㸪࡟ᵝྠࠋࡓࡗ࠶4.5%࡛

2�2003 ᖺ┦ᙜ�㸪ࢫ࣮ࢣ 3�1992 ᖺ┦ᙜ�㸪ࢫ࣮ࢣ 4�1987 ᖺ┦ᙜ�ࡣ 18%㸪28%㸪42%ࡢᐤ୚⋡࡜

⣙ࡢࡾࡲጞࡢ㞵Ꮨࡽ࠿ࡾࢃ⤊ࡢ஝Ꮨࡣᐤ୚ࡢịἙ⼥ゎỈࠋࡓࡗ࡞ 4 ࣨ᭶㛫�9 ᭶㹼12 ᭶�࡟㞟୰

ࢫ࣮ࢣ㸪ࡋ 1��2104 ᖺ┦ᙜ�࡛ࡣ 21%㸪ࢫ࣮ࢣ 2�2003 ᖺ┦ᙜ�࡛ࡣ 43%㸪ࢫ࣮ࢣ 3�1992 ᖺ┦ᙜ�

ࡣ࡛ 54%㸪ࢫ࣮ࢣ 4�1987 ᖺ┦ᙜ�࡛ࡣ �ࠋࡿࡵ༨ࢆ65%

 ෆヂࡢὶฟ㔞⥲ࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ 5.1.1
� ��ᅗࢆෆヂࡢὶฟ㔞⥲ࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ ὶฟ㔞ࡿࡼ࡟ịἙ⼥ゎࡢ඲㞟Ỉᇦྜィࠋࡍ♧࡟

ࢫ࣮ࢣࡣ⋠ᐤ୚ࡢ 4�1987 ᖺ┦ᙜ�࡛ࡣ ࢫ࣮ࢣ㸪࡚ࡋᑐ࡟ࡢࡓࡗ࠶42%࡛ 1�2014 ᖺ┦ᙜ�࡛ࡣ 5%
ࢫ࣮ࢣᯝ㸪⤖ࡢࡇࠋࡓࡗ࡞࡜ 1�2014 ᖺ┦ᙜ�࡛ࡣ㸪ࢽࢗࢺ㈓Ỉụࡣὶฟ㔞ࡢ 㝆Ỉࡢ㞵Ꮨࢆ95%

�ࠋࡓࢀࡉ♧ࡀ࡜ࡇࡿ࠸࡚ࡋ౫Ꮡ࡟

�

ᅗ���  ὶฟ㔞ࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ

0

1

2

3

4

5

7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1 4/1 5/1 6/1 7/1

ὶ
ฟ
㔞
㻔㻝
㻜㻡
㼙
㻟 㻕

䜿䞊䝇5 (ịἙ䛺䛧) 䜿䞊䝇1 (2014ᖺ┦ᙜ)

䜿䞊䝇2 (2003ᖺ┦ᙜ) 䜿䞊䝇3 (1992ᖺ┦ᙜ)

䜿䞊䝇4 (1987ᖺ┦ᙜ)

�

ᅗ���  ෆヂࡢὶฟ㔞⥲ࡢ㈓Ỉụ㞟Ỉᇦࢽࢗࢺ

0

1

2

3

4

5

6

7

䜿䞊䝇4 (1987ᖺ┦ᙜ) 䜿䞊䝇3 (1992ᖺ┦ᙜ) 䜿䞊䝇2 (2003ᖺ┦ᙜ) 䜿䞊䝇1 (2014ᖺ┦ᙜ)

ὶ
ฟ
㔞

(1
07

m
3 )

㝆㞷䞉㝆㞵䛻䜘䜛ὶฟ㔞(඲㞟Ỉᇦ) 䝁䞁䝗䝸䝸ịἙ䛾⼥ゎ䛻䜘䜛ὶฟ㔞

䝽䜲䝘䝫䝖䝅すịἙ䛾⼥ゎ䛻䜘䜛ὶฟ㔞 䝖䜳䝙ịἙ䛾⼥ゎ䛻䜘䜛ὶฟ㔞
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5.1.2 ྛྛ㞟Ỉᇦࡢ⥲ὶฟ㔞࡟ᑐࡿࡍịἙ⼥ゎ㔞ࡢᐤ୚⋡  
� � ᅗ�� ࢫ࣮ࢣࠋࡍ♧ࢆ⋠ᐤ୚ࡢịἙ⼥ゎ㔞ࡿࡍᑐ࡟ὶฟ㔞⥲ࡢ㞟Ỉᇦྛ࡟ 4�1987 ᖺ┦ᙜ�࡟

ᑐࢫ࣮ࢣ࡚ࡋ 1�2014 ᖺ┦ᙜ�ࡣᐤ୚⋡ࢩࢺ࣏ࢼ࢖࣡ࡀᕝ㞟Ỉᇦ࡛ 46%పୗ㸪ࢽࢗࢺᕝ㞟Ỉᇦ࡛

26%పୗ㸪ࣜࣜࢻࣥࢥᕝ㞟Ỉᇦ࡛ 21%పୗࠋࡓࢀࡉ♧ࡀ࡜ࡇࡿ࠸࡚ࡋᐤ୚⋡ࢩࢺ࣏ࢼ࢖࣡ࡀᕝ

㞟Ỉᇦ࡛᭱ࡶపୗࡓࡋせᅉ࡚ࡋ࡜㸪ịἙ㠃✚ࡢῶᑡࢫ࣮ࢣࠋࡿࢀࡽ࠼⪄ࡀ 4�1987 ᖺ┦ᙜ�࡟ᑐ

ࢫ࣮ࢣ࡚ࡋ 1�2014 ᖺ┦ᙜ�ࡣịἙ㠃✚ࢩࢺ࣏ࢼ࢖࣡ࡀすịἙ࡛ 2.4km2 ῶᑡ㸪ࢽࢗࢺịἙ࡛

0.9km2 ῶᑡ㸪ࣜࣜࢻࣥࢥịἙ࡛ 0.5km2 ῶᑡࡋ㸪࣡ࢩࢺ࣏ࢼ࢖ᕝ㞟ỈᇦࡢịἙ㠃✚ࡢῶᑡࡶ᭱ࡀ

኱ࡀ࡜ࡇࡢࡇࠋ࠸ࡁ㸪࣡ࢩࢺ࣏ࢼ࢖ᕝ㞟Ỉᇦࡢᐤ୚⋡ࡶ᭱ࡀపୗࡓࡋせᅉࠋࡿࢀࡽ࠼⪄࡜�

5.1.3 ịἙ⼥ゎࡿࡼ࡟ὶฟ㔞࡜ịἙ㠃✚�

� ᅗ�� ✚ịἙ㠃࡜ὶฟ㔞ࡿࡼ࡟ịἙ⼥ゎ࡟

ịἙ࡜ὶฟ㔞ࡿࡼ࡟ịἙ⼥ゎࠋࡍ♧ࢆ㛵ಀࡢ

㠃✚ࡽ࠿ồࡓࡵᅇᖐ┤⥺ࢽࢗࢺࡣịἙ࣡࡜

ࡀすịἙ࡛Ỵᐃಀᩘࢩࢺ࣏ࢼ࢖ 0.9 ௨ୖ㸪ࢥ

ࡀịἙࣜࣜࢻࣥ 0.7 ௨ୖ࡜ࡇࡢࡇࠋࡓࡗ࡞࡜

ഴࡢ⥺┤ᅇᖐࠋࡿ࠼ゝ࡜ᙧ㛵ಀ⥺ࡡᴫࡽ࠿

ịἙࡿࡍᑐ࡟ῶᑡࡢ✚㸪ịἙ㠃ࡕࢃ࡞ࡍ㸪ࡁ

⼥ゎࡿࡼ࡟ὶฟ㔞ࡢῶᑡࢩࢺ࣏ࢼ࢖࣡ࡣす

ịἙࡶ࡜ࡗࡶࡀ኱ࡃࡁ㸪ḟࣜࣜࢻࣥࢥ࡟ị

Ἑ㸪ࢽࢗࢺịἙࡢ㡰ࡢࡇࠋࡓࡗ࡞࡜⤖ᯝ㸪ị

Ἑ⼥ゎࡿࡼ࡟ὶฟ㔞࡟ᑐ࡚ࡋịἙ㠃✚ࡢឤ

ᗘࡀ኱ࢩࢺ࣏ࢼ࢖࣡ࡣࡢ࠸ࡁすịἙ㸪ࢻࣥࢥ

ࣜࣜịἙ㸪ࢽࢗࢺịἙࡢ㡰1987ࠋࡓࡗ࡞࡜ ᖺ

ࡽ࠿ 2014 ᖺࡿࡅ࠾࡟ịἙ㠃✚ࡢῶᑡࣥࢥࡀ

ࡁ኱ࡀ࠺࡯ࡢịἙࢽࢗࢺ㸪࡭ẚ࡟ịἙࣜࣜࢻ

ࡣឤᗘࡿࡍᑐ࡟✚㸪ịἙ㠃࡚ࡋᑐ࡟ࢀࡇࠋ࠸

ࢺ ࢗ ࢽ ị Ἑ ࡟ ẚ ࡭ 㸪 ࢥ ࣥ ࢻ ࣜ ࣜ ị� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Ἑࡀ࠺࡯ࡢ኱ࡣࢀࡇࠋ࠸ࡁᾘ⪖ᇦ࡟ᴫᙜࡿࡍᶆ㧗 4900m ᮍ‶ࡢịἙ㠃✚ࡢῶᑡࢽࢗࢺࡀịἙ࡟

ẚ࡭㸪ࣜࣜࢻࣥࢥịἙࡀ࠺࡯ࡢ኱ࡃࡁ㸪ᾘ⪖ᇦࡢ㠃✚ῶᑡࡀᙳ㡪ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ 

ᅗ��� ྛ㞟Ỉᇦࡢ⥲ὶฟ㔞࡟ᑐࡿࡍịἙ⼥ゎ㔞ࡢᐤ୚⋡�
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6㸬㸬 ࡵ࡜ࡲ�

ᮏ◊✲ࡣ⇕ᖏịἙࡀศᕸࢽࢗࢺࡿࡍ㈓Ỉụࡢ㞟Ỉᇦ࡟ịἙ⼥ゎ࣭ὶฟࣔࢆࣝࢹ㐺⏝ࡋ㸪ᖺ㛫

✚ịἙ㠃ࠋࡓࡋホ౯࡚ࡌᛂ࡟✚ịἙ㠃ࢆᐤ୚ࡢゎ㔞⼥ࡿࡍᑐ࡟ὶฟ㔞ࡢ 8.7km2 㹼4.9km2 ኚࡢ

໬࡟ᑐ࡚ࡋὶฟ㔞ࡣ 38%ῶᑡ㸪ịἙ⼥ゎỈࡢᐤ୚⋡ࡣ 65%㹼21%ࡢኚ໬࡟ࡽࡉࠋࡓࢀࡉ♧ࡀ㸪

ịἙ㠃✚࡜ὶฟ㔞ࡣᴫࡡ⥺ᙧ㛵ಀࡾ࠶࡟㸪ịἙ⼥ゎࡿࡼ࡟ὶฟ㔞࡟ᑐ࡚ࡋịἙ㠃✚ࡢឤᗘࡀ኱

㸪ịἙ⼥ゎ࣭ࡣ௒ᚋࠋࡓࡗ࡞࡜㡰ࡢịἙࢽࢗࢺịἙ㸪ࣜࣜࢻࣥࢥすịἙ㸪ࢩࢺ࣏ࢼ࢖࣡ࡣࡢ࠸ࡁ

ὶฟ㔞ࡢ᥎ᐃ⤖ᯝࢽࢗࢺ࡚࠸⏝ࢆ㈓ỈụࡢỈ㈨※㐠⏝ࡢホ౯ࠋ࠺࡞⾜ࢆ 
 

ㅰ㎡�ᮏ◊✲୍ࡢ㒊ࡣ⛉Ꮫ◊✲㈝⿵ຓ㔠㸦��+�����㸪௦⾲㸸ᮅᒸⰋᾈ㸧ࡢຓᡂ࡟ࡇࡇࠋࡓࡅཷࢆ

グ࡚ࡋㅰពࠋࡿࡍ⾲ࢆ�

�
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