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1㸬 ࡵࡌࡣ�

᳃ᯘࡢ⾲㠃╔ࡓࡋỈࡸᅵተෆࡢỈࡣⓎᩓ࡚ࡗࡼẼ୰ᡠࠋࡿᆅ⾲ỈࡀẼ୰ᡠ

ࡿࡁ࡛⏝࡚ࡗࡼῶᑡࡢὶฟ㔞࠸ከࡀⓎᩓ㔞ࠋࡿࡍኚࡀὶฟ㔞ࡢἙᕝࡾࡼࡇࡿ

Ỉ㈨※ࡀῶᑡࠋࡿࡍᮏ◊✲࡛ࡣ㸪ṇつ᳜⏕ᣦᶆ ��(NDVI㸸Normalized Difference Vegetation Index)
�ࠋࡿࡍホ౯ࢆᙳ㡪ࡢἙᕝὶฟࡿࡼⓎᩓࡢ᳃ᯘࡽほⅬࡢ㸪ὶᇦỈᨭ࡚࠸⏝ࢆ
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2㸬 ᑐ㇟ᆅᇦࡧࡼ࠾ᑐ㇟ᮇ㛫�

ᮏ◊✲࡛ࡣ㸪୍⣭Ἑᕝ㜿Ṋ㝰ᕝὶᇦෆࡢ㡲㈡

ᕝὶ 㔞 ほ  ᡤ ( 㜿Ṋ 㝰ᕝ ᮏ ᕝ 㸪ὶ ᇦ 㠃 ✚ 
910.2km2㸪ᶆ㧗 229m)㸪すᕝὶ㔞ほ ᡤ(㔘㏑ᇽ

ᕝ㸪ὶᇦ㠃✚ 275.8km2㸪ᶆ㧗 231m)㸪ගᑎὶ

㔞ほ ᡤ(᰿ᕝ㸪ὶᇦ㠃✚ 180.0km2㸪ᶆ㧗 
347m)ࡢὶᇦࢆᑐ㇟ࠋࡿࡍ㜿Ṋ㝰ᕝࡣ⚟ᓥ┴

すⓑἙ㒆す㒓ᮧ᪫ᓅࢆỈ※ࡋ㸪᰿ᕝ㸪Ⲩ

ᕝ㸪ᦾୖᕝ➼ࡢᨭὶ࡚ࡏࢃྜࢆ㸪⚟ᓥ┴୰㏻ࡾ

ᆅ᪉ࢆὶࡋ㜿Ṋ㝰ᕝ㇂ࡢ⊃✽㒊ࢆ⤒࡚ᐑᇛ

ኴᖹὒ࡚ࡏࢃྜࢆᨭᕝࡢ➼㸪ⓑ▼ᕝࡾධ┴

ὀ୍ࡄ⣭Ἑᕝ࡛ࡿ࠶ ὶࡢ㡲㈡ᕝὶ㔞ほ ᡤࠋ(2

ᇦࡣⓑἙ㸪▼ᕝ㸪⋢ᕝࢫࢲ࣓ほ ᡤࡢẼ㇟ࢹ

㛗ࡣὶᇦࡢすᕝὶ㔞ほ ᡤࠋࡓࡋ⏝ࢆࢱ࣮

ගࠋࡓࡋ⏝ࢆࢱ࣮ࢹ㇟Ẽࡢほ ᡤࢫࢲ࣓

ᑎὶ㔞ほ ᡤࡢὶᇦࡣ⯪ᘬࢫࢲ࣓ほ ᡤࡢẼ㇟ࢆࢱ࣮ࢹ⏝ࠋࡓࡋὶ㔞ࡣࢱ࣮ࢹỈᩥ㺃Ỉ㉁ࢹ

ࢫ࣮࣋ࢱ࣮ ࡣ㡲㈡ᕝὶᇦࠋࡓࡋᚓྲྀࡾࡼ(3 2009㹼2012 ᖺࡢ 4 ᖺ㛫ࢆᑐ㇟ᮇ㛫ࠋࡓࡋすᕝὶᇦ

ࡣ 2006㸪2007㸪2010㸪2011 ᖺࡢ 4 ᖺ㛫ࢆᑐ㇟ᮇ㛫ࠋࡓࡋගᑎὶᇦࡣ 2003㸪2004㸪2008㸪
2009 ᖺࡢ 4 ᖺ㛫ࢆᑐ㇟ᮇ㛫ࠋࡓࡋὶ㔞㸪Ẽ㇟ࡢࢱ࣮ࢹḞ ᪥ࡀᖺ㛫 15 ᪥௨ෆࡢᖺࢆᑐ㇟ᮇ
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ὶᇦෆࡢᖺ㛫Ỉᨭࡣᘧ(1)ࠋࡿࡁ࡛ࡀࡇࡍ⾲࡚࠸⏝ࢆ�

�

ܴ ൌ ܲ െ �(1)࣭࣭࣭ܧ
�

�㸪R࡛ࡇࡇἙᕝὶ㔞(m3)㸪P�㝆Ỉ㔞(m3)㸪E�ᐇⓎᩓ㔞(m3)࡛ࠋࡿ࠶ᐇⓎᩓ㔞ࡣὶ㔞ࢱ࣮ࢹ

⋠ὶฟࡓࡲࠋࡓࡋฟ⟭ࡾࡼᘧ(1)࡚࠸⏝ࢆࢱ࣮ࢹ㝆Ỉ F �ࠋࡿࡁ࡛ࡀࡇࡍ⾲ḟᘧ࡛ࡣ

�

ܨ ൌ ோ
࣭࣭࣭(2) 

 

ḟᘧ(3)ࡍ♧ Hamon �ࠋࡓࡋฟ⟭ࢆⓎᩓ㔞⬟ྍ࡚࠸⏝ࢆᘧࡢ

�

EH 㸻0.14Do2Pt࣭࣭࣭(3) 
 

㸪EH:ྍ⬟Ⓨᩓ㔞(mm/d)㸪DO:ྍ↷㛫(12hour/day࡛ࡇࡇ ࢆ 1 ᑐ㸪Pt:ᖹᆒẼ (Υ)(್ࡓࡋ

⋠Ⓨຠࠋࡿ࠶࡛㣬⤯ᑐ‵ᗘ(g/m3)ࡿࡍ ȕ  ࠋࡍ⾲ḟᘧ࡛ࡾࡼᘧ(1)㸪(3)ࡣ
 

ߚ ൌ ா
ாு
࣭࣭࣭(4) 

 

3.2�� NDVI�
NDVI 㸪ேᕤ⾨ᫍࡣ SPOT4 ࡿ࠸࡚ࢀࡉᦚ㍕ VEGETATION Ἴ㛗ᖏࡢ㏆㉥እࡢ࣮ࢧࣥࢭ

(0.61~0.68ȝm)ྍどᇦ㉥ࡢἼ㛗ᖏ(0.79~0.89ȝm)ࡢᑕ⋡࡚࠸⏝ࢆࢱ࣮ࢹࡢᘧ(5)ࡾࡼ⟬ฟࠋࡿࡍ

SPOT4 ⣙ࡣ⬟㛫ศゎ✵ࡢ 1km ࠋࡓࡋ⏝ࢆࢱ࣮ࢹᡂྜࡢ᭶್᭱ࡣゎᯒࠋࡿ࠶࡛  
 

ܫܸܦܰ ൌ ሺேூோିோாሻ
ሺேூோାோாሻ.࣭࣭࣭(5) 

 

ࡢ㜿Ṋ㝰ᕝὶᇦࠋࡿ࠶࡛⋠ᑕࡢᑕ⋡㸪RED:ྍどᇦ㉥ࡢ㸪NIR:㏆㉥እ࡛ࡇࡇ 2012 ᖺ 1㹼12
᭶ࡢ᭶್᭱ࡢ NDVI ᅗ㸫2ࢆ 3ࠋࡍ♧ ὶᇦඹ㏻࡚ࡋ᭶್᭱ࡢ NDVI ࡣ 12㹼3 ᭶ 0.3㹼
0.5 㸪5ࡾྲྀࢆ್ࡢ ᭶௨㝆ࡣ 0.6 ௨ୖࡾ࡞ 7㹼9 ᭶ࡢᮇ㛫᭱ࠋࡿ࡞ 
 

4㸬  ྛ ὶᇦࡢỈᨭ�

ྛὶᇦࡢ㝆Ỉ㔞㸪ὶฟ⋡㸪ᐇⓎᩓ㔞㸪Ⓨຠ⋡㸪ᖺᖹᆒ NDVI 㸫1㸪2㸪3⾲ࢆ ⾲ࠋࡍ♧

㸫1 ᖺᖹᆒ⋠㸪ὶฟࡣ㡲㈡ᕝὶᇦ࡛ࡾࡼ NDVI ࠸కቑຍࡢ㸪㝆Ỉ㔞ࡾ࠶ᐃ୍࡛ࡰᖺྛࡣ

ᐇⓎᩓ㔞㸪Ⓨຠ⋡ࡣቑຍࠋࡓࡋ⾲㸫2 㸪NDVIࡣすᕝὶᇦ࡛ࡾࡼ 㸪㝆ࡾ࠶ᐃ୍࡛ࡰᖺྛࡣ

Ỉ㔞ࡢቑຍక࠸ᐇⓎᩓ㔞㸪Ⓨຠ⋡ࡣቑຍࠋࡓࡋ⾲㸫3 㸪NDVIࡣගᑎὶᇦ࡛ࡾࡼ ᖺྛࡣ

 Ⓨ࡚࠸࠾ὶᇦྛࠋࡓࡋቑຍࡣ⋠ᐇⓎᩓ㔞㸪Ⓨຠ࠸కቑຍࡢ㸪㝆Ỉ㔞ࡾ࠶ᐃ୍࡛ࡰ
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� � � ᭶� � � � � � � ᭶� � � � � � � ᭶� � � � � � � ᭶�

 
� � � ᭶� � � � � � ��� ᭶� � � � �� �� ᭶� � �� � � �� ᭶�

� � � � � � � ᅗ㸫�� ᭶್᭱ NDVI ����� ᖺ��

⾲㸫�� 㡲㈡ᕝὶᇦࡢỈᨭ�

ᖺ� P (m) F㻌 E (m) ȕ ᖺᖹᆒ
NDVI 

2009 1.282 0.67 0.421 0.60 0.60 
2010 1.574 0.67 0.525 0.71 0.61 
2011 1.237 0.66 0.424 0.59 0.60 
2012 1.165 0.66 0.395 0.55 0.58 

⾲㸫�� すᕝὶᇦࡢỈᨭ�

ᖺ� P (m) F㻌 E (m) ȕ ᖺᖹᆒ
NDVI 

2006 1.695 0.65 0.596 0.91 0.59 
2007 1.323 0.67 0.438 0.65 0.63 
2010 1.680 0.70 0.504 0.72 0.62 
2011 1.314 0.75 0.333 0.49 0.61 
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ຠ⋡㝆Ỉ㔞ࡣᴫࡡṇࡢ┦㛵ࠋࡿ࠶ࡀ 
 

5㸬㸬⤖ᯝࡧࡼ࠾⪃ᐹ 
㡲㈡ᕝὶᇦࡿࡅ࠾ᖺ㛫㝆Ỉ㔞Ⓨຠ

࠸㧗ࡶ᭱ࡀ⋠ 2010 ᖺࡢ᭶㝆Ỉ㔞᭶ᖹᆒ
NDVIࢆᅗ㸫37ࠋࡍ♧᭶ 240mm㸪9᭶

 300mm ࡶ᭶ࡢࢀࡎ࠸㸪ࡾ࠶ࡀ㝆Ỉࡢ

NDVIࡀ 0.75௨ୖ࡛ྠࠋࡓࡗ࠶ᵝすᕝὶ
ᇦࡿࡅ࠾ᖺ㛫㝆Ỉ㔞Ⓨຠ⋡ࡶ᭱ࡀ㧗

࠸ 2006ᖺࡢ᭶㝆Ỉ㔞᭶ᖹᆒNDVIࢆᅗ㸫
4 7ࠋࡍ♧ ᭶ 320mm㸪9 ᭶ 260mm㸪
10᭶ 250mmࡢ㝆Ỉࡾ࠶ࡀ㸪7᭶ࡢ NDVI

ࡣ 0.7 ௨ୖ㸪9 ᭶ࡣ 0.8㸪10 ᭶ࡣ 0.65 ௨ୖ
ᖺ㛫ࡿࡅ࠾ගᑎὶᇦᵝྠࠋࡓࡗ࠶࡛

㝆Ỉ㔞Ⓨຠ⋡ࡶ᭱ࡀ㧗࠸ 2004 ᖺࡢ᭶
㝆Ỉ㔞᭶ᖹᆒ NDVI ᅗ㸫5ࢆ 5ࠋࡍ♧
᭶ 170mm㸪7᭶ 330mm㸪10᭶ 420mm
ࡢ㸪5᭶ࡾ࠶ࡀ㝆Ỉࡢ NDVIࡣ 0.7௨ୖ㸪7

᭶ࡣ 0.75௨ୖ㸪10᭶ࡣ 0.75௨ୖ࡛ࠋࡓࡗ࠶
ࡶὶᇦࡢࢀࡎ࠸ NDVIࡀ㧗ࡃ㸪㝆Ỉ㔞ࡢከ
⪄ࡿ࠸࡚ࡋ㉳ᅉቑຍࡢ⋠Ⓨຠࡀ᭶࠸

 ࠋࡿࢀࡽ࠼
ᅗ㸫6 ࠋࡍ♧ࢆ㛵ಀࡢ⋠Ⓨຠ⋠ὶฟ
㡲㈡ᕝὶᇦ࡛ࡣὶฟ⋡୍ࡣᐃ࡛ࡀࡓࡗ࠶㸪

すᕝ㸪ගᑎὶᇦ࡛ࡣ㈇ࡢ┦㛵ࠋࡓࡗ࠶ࡀ

ᅗ㸫7 ࠋࡍ♧ࢆ㛵ಀࡢ㝆Ỉ㔞⋠Ⓨຠ
ྛὶᇦࡶṇࡢ┦㛵ࠋࡓࡋ♧ࢆᅗ㸫8 
Ⓨຠ⋡ NDVIࡢ㛵ಀࠋࡍ♧ࢆ㡲㈡ᕝὶ
ᇦ࡛ࡣṇࡢ┦㛵ࡋ♧ࢆ㸪すᕝ㸪ගᑎὶᇦ

 ࠋࡓࡋ♧ࢆ㛵┦ࡢ㈇ࡣ࡛

⾲㸫�� ගᑎὶᇦࡢỈᨭ�

ᖺ� P (m) F㻌 E (m) ȕ ᖺᖹᆒ
NDVI 

2003 1.140 0.64 0.413 0.69 0.59 
2004 1.541 0.54 0.707 1.09 0.62 
2008 1.044 0.63 0.384 0.62 0.63 
2009 1.109 0.57 0.477 0.76 0.64 

 

 

ᅗ㸫�� ᭶㝆Ỉ㔞᭶ᖹᆒ NDVI��
�㡲㈡ᕝὶᇦ㸪���� ᖺ��

 

ᅗ㸫�� ᭶㝆Ỉ㔞᭶ᖹᆒ NDVI�
��すᕝὶᇦ㸪���� ᖺ��
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௨ୖࡢഴྥࢆ㋃࠼ࡲ㸪Ⓨຠ⋡ࢆ┠ⓗ

ኚᩘࡿࡍ㔜ᅇᖐศᯒࡢ⤖ᯝ(⾲㸫4)ࢆ
㝆Ỉ㔞ࠋࡍ♧ NDVI ࠋࡿࡍㄝ᫂ኚᩘࢆ

㔜┦㛵ಀᩘྛࡣὶᇦࡶ㧗ࡋ♧ࢆ್࠸

ࡶὶᇦྛࡣ೫ᅇᖐಀᩘࡢ㝆Ỉ㔞ࠋࡓ

ṇࡋ♧ࢆ್ࡢ㸪NDVI 㡲ࡣ೫ᅇᖐಀᩘࡢ

㈡ᕝ㸪ගᑎὶᇦࡣṇࡾ࡞್ࡢ㸪すᕝ

ὶᇦࡣ㈇ࠋࡓࡋ♧ࢆ್ࡢ 
�

5㸬㸬 ࡵࡲ�

ᮏ◊✲࡛ࡣ㸪୍⣭Ἑᕝ㜿Ṋ㝰ᕝୖὶᇦ

᳃ᯘᇦࡽほⅬࡢ㸪Ỉᨭ࡚ࡋ㇟ᑐࢆ

ホ౯ࢆᙳ㡪ࡍࡰཬἙᕝὶฟࡀⓎᩓࡢ

ࡓࡋ ࠋ ᳜⏕ ά ື ࡣ SPOT ⾨ ᫍ ࡢ

VEGETATION ࡿࢀࡽᚓࡽ࣮ࢧࣥࢭ

NDVI ⏝ࢆࢱ࣮ࢹࡓࡋ᭶್᭱ྜᡂࡢ

⋠Ⓨຠࡣ㸪すᕝ㸪ගᑎὶᇦ࡛ࡀࡓࡗ࠶ᐃ୍࡛ࡰࡀ⋠ὶฟࡢ㸪ᖺ㛫ࡣ㡲㈡ᕝὶᇦ࡛ࠋࡓࡋ

㛵┦ࡢṇ㝆Ỉ㔞ࡣ⋠Ⓨຠ࡚࠸࠾ὶᇦྛࠋࡓࡋ♧ࢆഴྥࡿࡍῶᑡࡣ⋠ὶฟ࡚ࡗࡼቑຍࡢ

 ࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿࡅཷࢆᙳ㡪ࡢ㸪᳜⏕άືࡋ♧ࢆ

�

�

�

�

�

�

�

⾲㸫4� Ⓨຠ⋡ࡢ㔜ᅇᖐศᯒࡢ⤖ᯝ�

㻌 㻌 ೫ᅇᖐಀᩘ�
ษ∦� 㔜┦㛵ಀᩘ�

㻌 㻌 㝆Ỉ㔞� NDVI 
㡲㈡ᕝ� 0.00038 0.34 -0.06 1.00 
すᕝ� 0.00062 -1.84 0.89 0.85 

ගᑎ� 0.00093 1.53 -1.29 0.99 

 
ᅗ㸫�� ὶฟ⋡Ⓨຠ⋡�

 
ᅗ㸫� Ⓨຠ⋡㝆Ỉ㔞�

 
ᅗ㸫� Ⓨຠ⋡ NDVI�
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1'9,�
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�

ᅗ㸫�� ᭶㝆Ỉ㔞᭶ᖹᆒ NDVI��
�ගᑎὶᇦ㸪���� ᖺ��
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