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1㸬 ࡵࡌࡣ�

ᘓタ⌧ሙ࡛ࡣ㞵ࡸ㢼ࡿࡼసᴗ୰ṆࡀⓎ⏕ࡀࡿࡍ㸪ᾏὒᕤ࡛ࢀࡑࡣຍ࡚࠼Ἴᾉ᮲௳ࡼ

ࣈࢺ࣮ࣜࢡࣥࢥࡢࣥࢺ༑ᩘࡀ⯪࣮ࣥࣞࢡ㸪㏆ഐࡄࡍࡢỈኈ₯ࡢᾏ୰ࠋࡿࡍ⏕Ⓨࡶసᴗ୰Ṇࡿ

ᕤᏳࡀᦂືࡢⲴࡾ㸪⯪⯧㸪ྞࡣ࡚࠸࠾ᾏὒᕤࡿࡍᐇࢆసᴗࡢ࡞ࡍࢁୗࡾྞࢆࢡࢵࣟ

ᛶࡵࡓࡢࡑࠋࡿࡍ⤖┤㸪ࡶ࡛ࡲࢀࡇἼᾉほ ⤖ᯝ 㸪ࡽࡀ࡞ࡵດධᡭࡢἼᾉணሗሗࡸ(1

ࡾࡼ Ἴᾉணࡢ㸪㧗⢭ᗘࡵࡓࡢࡑࠋࡓࡁ࡚ࡗ⾜ࢆุ᩿ྰྍࡢ㸪సᴗ࠼ࡲ㋃ࢆ㦂⤒ࡢ࡛ࡲࢀࡇ

సᴗ้ࡢᾏ㇟᮲௳ࡀᢕᥱ࡛ࡤࢀࡁ㸪సᴗྍྰุ᩿㠀ᖖ᭷⏝࡛ࡿ࠶㸬᭱㏆࡛ࡣ㸪Ἴᾉ᥎⟬

ࢫࢩࡿࡍ㓄ಙ࣒ࢱࣝࣜࢆண ⤖ᯝࡿࡼࣝࢹࣔ⟭㸪Ἴᾉ᥎ࡾ࠾࡛ࢇ㐍ࡀ㧗ᗘࡢࣝࢹࣔ

ࢀࡉᵓ⠏ࡶ࣒ࢸ 2)㸪సᴗྍྰุ᩿⏝ࢀࡉጞࡋࡋࠋࡿ࠸࡚ࡵ㸪ࡢ࡛ࡲࢀࡇἼᾉ᥎⟬ࣔࣝࢹ

ᑡࡣࡿ࠸࡚ࡋ┠╔⏝㐺ࡢ㸪ᕤྍྰุ᩿ࡃከࡀࡢࡶࡓࡋ┠╔㧗Ἴᾉࡣ✲◊ࡿࡍ㛵

࠸࡞ 3)㹼6)ࠋ 
㸪ᕤྍྰุ࡚ࡋ㇟ᑐࢆᏘ᪥ᮏᾏࡿࢀࡽ࠼⪄࠸࡞ᑡࡀᕤྍ⬟᪥ࡣ࡛✲◊㸪ᮏ࡛ࡇࡑ

 ࠋࡓࡋࡇࡿࡍᐇࢆ⢭ᗘ᳨ドࡢࣝࢹࣔ⟭Ἴᾉ᥎ࡓࡋᐃࢆ⏝㐺ࡢ᩿
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2㸬 Ἴᾉண ࣔࡢࣝࢹᴫせ�

ᮏ◊✲ࡿࡅ࠾Ἴᾉ᥎⟬ࣔࡣࣝࢹ➨୕ୡ௦ࣔࡿ࠶࡛ࣝࢹ WAM࠸⏝ࢆ㸪⾲ࡢ��᮲௳ࡢୗ㸪ᅗ

�� Ẽ㇟ᗇࡿ࠶࡛ࢱ࣮ࢹ㢼ࡿࡍ⏝ࡣィ⟬㡿ᇦࡢࡇࠋࡓࡋᐇ㇟ᑐࢆィ⟬㡿ᇦࡍ♧ GPV ࡢ
ࡿ࠶࡛ࡘࡦ GSMjpࡢ㡿ᇦࠋࡿ࠶࡛ࡌྠGSMjpࡣ᱁Ꮚࡀࢬࢧ 20km㸪1᪥ 4ᅇࢱ࣮ࢹࡢ㓄�

�

⾲��� WAMࣔࡢࢱ࣮࣓ࣛࣃࡢࣝࢹタᐃ 
ィ⟬㡿ᇦ㸦⦋ᗘ㸧� ⦋ 20°㹼50° 

ィ⟬㡿ᇦ㸦⤒ᗘ㸧� ᮾ⤒ 120°㹼150° 

᭱ᑠ࿘Ἴᩘ� 0.042Hz 

࿘Ἴᩘศᩘ� 35 

᪉ྥศᩘ� 16 

Ỉ῝᮲௳� ῝ᾏ 

ఏィ⟬㛫้ࡳ� 300s 

㢼ࢱ࣮ࢹ㛫㛫㝸� 3600s 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � ᅗ��� ィ⟬㡿ᇦᅗ 

N50r 

N20r 
E120r E150r 
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ಙ㸪᭱  264㛫ඛࡢ࡛ࡲணሗࡿ࠸࡛ࢇྵࢆẼ㇟㛵ಀࡢ GPV࡛ࠋࡿ࠶Ẽ㇟ᗇࢀࡇࡣࡽ௨እ

ࡢ㧗㢖ᗘ㓄ಙ㸪⣽᱁Ꮚࡶ LFM㸪MSM ᕤྍྰุ࡞㛗ᮇⓗ㸪ᑗ᮶ⓗࡀࡿ࠸࡚ࢀࡉ㓄ಙࡀ࡞
࠸㛗ࡀணሗ㛫ࡣ࡛✲◊ᮏࡿ࠸࡚ࡋⓗ┠ࢆࡇࡿࡍ⏝㐺᩿ GSMjpࠋࡓࡋࡇࡿ࠸⏝ࢆ 
ᅗࡣ��ᮏἼᾉࣔ20ࠋࡿ࠶࡛࣮ࣟࣇࡢࣝࢹkm᱁Ꮚ࡛㓄ಙࡿࢀࡉ GSMjpࢆ 10km᱁Ꮚ⥺ᙧ⿵

㛫ࡋ㸪1 㛫ẖࡢ㢼࡚࠸⏝ࢆࢱ࣮ࢹ 6 㛫ศࡢἼᾉ᥎⟬ィ⟬ࢆᐇࡋ㸪ࡢࡑࡢἼᾉሙึࢆᮇ
⧞ࢆ࣮ࣟࣇࡢࡇࠋࡿࡍᐇࢆ⟭Ἴᾉ᥎⟬ィ࡚࠸⏝ࢆࢱ࣮ࢹ㢼࠸ࡋ᪂ࡓࢀࡉ㓄ಙ㸪ḟ࡚ࡋ್

 ࠋࡿࢀࡽᚓࡀἼᾉ᥎⟬⤖ᯝ࡞㐃⥆ⓗ࡛ࡇࡍ㏉ࡾ
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ᅗ��� Ἴᾉண ࣮ࣔࣟࣇࡢࣝࢹ 
�

3㸬㸬 ⌧ᆅほ ࡢᴫせ�

Ἴᾉ᥎⟬᳨ࣔࡢࣝࢹドࡣ㸪᪂₲┴ୖ㉺ᕷ┤Ụὠ ࡚࠸࠾ᾏᗏタ⨨ᆺἼ㧗ィࡾࡼほ ࡓࡋ

ࡓࡋᐇ࡚࠸⏝ࢆࢱ࣮ࢹ ࡣほ ᮇ㛫ࠋ(7 2009ᖺ 12᭶ 9᪥~2010 ᖺ 1᭶ 8᪥࡛ࡾ࠶㸪⾲ࡣ��ほ

 ᮲௳㸪ᅗࡣ��タ⨨⨨࡛ࠋࡿ࠶ᅗࡢࡑࡣ��ほ ࡓࢀࡉ᭷⩏Ἴ㧗㸪᭷⩏Ἴ࿘ᮇࡢ⣔ิࢆ

㸪࡛᭱᭷⩏Ἴ㧗ࡾ࠾࡚ࡋ♧ 5m ๓ᚋࡢ㧗Ἴᾉࡀ᮶く࡞ࡿࡍ㟼✜࡞ᾏ㇟ࡣᑡࡃ࡞㸪ᾏὒᕤ
ࢆᕤྍྰุ᩿Ἴ㧗ࡢ 1.0mタᐃࡿࡍ㸪ᾏὒᕤࡿ࡞⬟ྍࡀ᪥ࡣ㠀ᖖᑡࠋ࠸࡞ 
�

�

⾲��� ⌧ᆅほ ㅖඖ 

ほ ᮇ㛫�
2009ᖺ 12᭶ 9᪥ 
㹼2010ᖺ 1᭶ 8᪥ 

Ỉ῝� 25m 

ほ ࣮ࣔࢻ� 20ศ㐃⥆ほ  

�㛫㝸ࢢࣥࣜࣉࣥࢧ 0.5s 

ほ ᡂศ�

4ᡂศ 
㸦Ỉ㸪Ỉᅽ㸪ὶ㏿

㸦U㸪V㸧㸧 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ᅗ��� ほ ⨨ᅗ 

Ẽ㇟ᗇ GPV㸦GMSjp㸧ࡢᾏୖ㢼ࢱ࣮ࢹ㸦0㸪6㸪12㸪18UTC㸧 
⦋ᗘ 0.2ᗘ�⤒ᗘ 0.25ᗘ㸦⣙ 20km㸧᱁Ꮚ 

ᾏୖ㢼ࢆࢱ࣮ࢹ⥺ᙧ⿵

㛫㸦10km᱁Ꮚ㸧 

WAMࡿࡼ 6㛫ศࡢἼᾉ᥎⟬ィ⟬ 

ィ⟬ึᮇ್㸦๓ᅇࡢ WAMࣔࡿࡼࣝࢹ 
6㛫ඛἼᾉண ⤖ᯝ㸧 
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ᅗ��� ほ ࢱ࣮ࢹ⣔ิ�
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4㸬㸬 Ἴᾉ᥎⟬᳨ࣔࡢࣝࢹド�

WAM ⏝ᘧࡢ௨ୗࡣ࡚࠸ࡘ㸪᭷⩏Ἴ㧗㸪᭷⩏Ἴ࿘ᮇࡵࡓࡿࢀࡉ⟭ィࡀࣝࢺࢡ࣌ࢫ᪉ྥࡣ࡛

 ࠋࡓࡋฟ⟭࡚࠸

� ଵܪ ଷΤ ൌ ͶǤͲͲͶඥ݉, � � ݉ ࡛ࡇࡇ ൌ  ܵሺ݂ሻ݂݀�
  

� ଵܶ ଷΤ ൌ ݉ିଵ ݉Τ � � ଵି݉ ࡛ࡇࡇ     ൌ  ݂ିଵܵሺ݂ሻ݂݀�
  

WAM ��ᅗࢆ⣔ิ࡚࠸ࡘᆅほ ⤖ᯝ⌧ᯝ⤖ࡿࡼࣝࢹࣔ⟭Ἴᾉ᥎ࡓ࠸⏝ࢆ ࠋࡓࡋ♧

Ἴ㧗ࡢ⣔ิࢆẚ㍑ࡿࡍ㸪㧗Ἴᾉࡣ࡚࠸࠾ࢡ࣮ࣆࡢ WAM ࡢࡶࡿ࠶ࡣഴྥࡿࡍ㐣ᑠホ౯ࡀ
㸪Ἴ㧗ࡓࡲࠋࡿ࠸࡚ࡋᑐᛂࡡᴫ࡛ࡲῶᑡࡢᚋ༙ࡽࡾࡀୖࡕ❧ࡢ๓༙ࡢ㸪㧗Ἴᾉᮇ㛫ࡢ 1.0m
௨ୗࡢ㟼✜࡞ᾏ㇟᮲௳ࡶ࡚࠸࠾ WAMࡢ⌧ᛶࡣⰋࠋ࠸ 
WAMࠋ࠸పࡿࡍẚ㍑ண ⢭ᗘࡢἼ㧗ࡣண ⢭ᗘࡢ᪉࡛㸪࿘ᮇ୍ࡢࡑ ࡚࠸ࡘ࿘ᮇࡣ

㸪㧗Ἴᾉᮇ㛫࡛ࡾ࠾࡚ࡋ㐣ᑠホ౯࡛ࢫ࣮ࢣࡢࢇ 1⛊⛬ᗘ㸪㟼✜ᮇ㛫࡛ࡣ 2⛊⛬ᗘ㐣ᑠホ౯
 ࠋࡿศࡀࡇࡿ࠸࡚ࡋ
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ᅗࡣ��ほ ࢱ࣮ࢹ ࡿぢࢆ㛵ᅗ┦ࡢἼ㧗ࠋࡿ࠶㛵ᅗ࡛┦ࡢ$0: ࡣ$0: �⛬ᗘ㐣ᑠホ౯ࡋ

యⓗࡣ࡚࠸ࡘ࿘ᮇࠋ࠸㧗㠀ᖖࡣ㸪┦㛵ಀᩘࡢࡢࡶࡿ࠸࡚ �⛊⛬ᗘ௨ୖࡢ㐣ᑠホ౯ࡋࢆ

�ࠋ࠸పࡣ㛵ಀᩘ┦ࡿࡍẚ㍑㸪Ἴ㧗ࡾ࠾࡚

ᅗࡣ��ほ ࢱ࣮ࢹ㸪:$0ࡢ᭷⩏Ἴ㧗㸪᭷⩏Ἴ࿘ᮇࡢ㛵ಀࡢࡇࠋࡿ࠶࡛ࡢࡶࡓࡋ♧ࢆᅗࡣἼ

ᙧ໙㓄࡚ࡏࢃ࠶ࡶ⥺ࡢᥥ⏬ࢆࣇࣛࢢࡢࡇࠋࡿ࠸࡚ࡋぢࡿ㸪ほ ࡣࢱ࣮ࢹ㢼Ἴࡢ㝈⏺Ἴᙧ໙㓄

ศࡀࡇࡿ࠸࡚ࡋศᕸ࡚࠸࠾⠊ᅖ࠸ᖜᗈࡢ᮲௳㸦+��/�㸻�����㸧࠸ࡉᑠࡢ㸪Ἴᙧ໙㓄ࡽ

᪉࡛㸪:$0୍ࡢࡑࠋࡿ ࠸ࡉᑠࡢ㸪Ἴᙧ໙㓄ࡢࡢࡶࡿ࠶ࡣἼᙧ໙㓄࠸㏆㝈⏺Ἴᙧ໙㓄ࡢ㢼Ἴࡣ

᮲௳ࡀࢱ࣮ࢹࡣ࡚࠸ࡘᏑᅾࡾࡲࡘࠋ࠸࡞ࡋ㸪ࡢࡇ㡿ᇦࡢ⌧ᛶࡢᝏࡀࡉ࿘ᮇࡢண ⢭ᗘࡢప

ୗ㉳ᅉࡀࡇࡿ࠸࡚ࡋ᥎ᐹࠋࡿࢀࡉ�

ࡀἼ㧗ࡣ௳᮲࠸ࡉᑠࡀἼᙧ໙㓄ࡢࡇ ���P ௨ୗ࡛ࡵࡓࡿ࠶㸪ᾏὒᕤࡣ࡚࠸࠾ᕤྍ⬟࡞

᮲௳ࡀࡿ࡞㸪࿘ᮇ㛵ࡣ࡚ࡋண ⢭ᗘࡀⰋࡀࡇ࠸࡞ࡃணࠋࡿࢀࡉᾏὒᕤࡿࡅ࠾⯪⯧�

�

� � � � �

ᅗ��� ほ ࢱ࣮ࢹ WAMࡢ┦㛵ᅗ 
 

�

ᅗ��� ほ ࢱ࣮ࢹ WAMࡢἼ㧗࿘ᮇࡢ㛵ಀ�
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ࡣ࡚࠸࠾㸪ᕤྍྰุ᩿ࡵࡓࡿࡍ㉳ᅉࡶᅛ᭷࿘ᮇࡢ㸪ᾋయࡣᦂືࡢࣥࢯ࣮ࢣࡢᾋ㐟≧ែࡸ

Ἴ㧗᮲௳ຍ࡚࠼㸪࿘ᮇ᮲௳ࡀຍࡶࡇࡿࢃከࡢ≦⌧ࠋ࠸࿘ᮇࡢண ⢭ᗘ࡛ࡣ᮶くࡿࡍἼᾉࡀ

ᅛ᭷࿘ᮇࡣࡢࡿࡍุ᩿࡚࠸ࡘ࠺ࡿࡍ⮴୍㞴ࠋࡿ࠼࠸࠸ࡋ�

�

5㸬㸬 Ἴᾉ᥎⟬ࣔࡢࣝࢹ⢭ᗘపୗせᅉ᳨ド�

:$0 ணࡢ࿘ᮇࡢపἼᾉ≉㸪ࡢࡢࡶ࠸㧗ࡣண ⢭ᗘࡢἼ㧗ࡿࡍẚ㍑ࢱ࣮ࢹ ᆅほ⌧ࡣ

 ⢭ᗘࡀపࡀࡇ࠸☜ㄆࡢࡇࠋࡓࢀࡉせᅉ᳨ࢆドࡵࡓࡿࡍ㸪㧗ἼᾉపἼᾉࡢ࿘Ἴᩘࢫ

��᭶���࡚ࡋࡢ㸪㧗Ἴᾉࡣ��ᅗࠋࡓࡋẚ㍑ࢆࣝࢺࢡ࣌ ��᪥ �㸪పἼᾉࡢ࡚ࡋ�����

᭶ �� ᪥ �� ࡢほ ࢱ࣮ࢹ :$0 㸪:$0࠾࡞ࠋࡿ࠸࡚ࡋ♧ࢆẚ㍑࡚࠸ࡘࣝࢺࢡ࣌ࢫ࿘Ἴᩘࡢ

ࢆᑠ࿘Ἴᩘ᭱ࡢ �ࠋ࠸࡞࠸࡚ࡁホ౯࡛ࡣ࡚࠸ࡘప࿘Ἴᩘᡂศࡾࡼࢀࡑ㸪ࡵࡓࡿ࠸࡚ࡋ[+������

�����᭶ ��᪥ �ࡢ㧗Ἴᾉࢡ࣮ࣆࡣ࡚࠸ࡘࢱ࣮ࢹࡢ࿘Ἴᩘࡢ⨨࠸ࡘ࣮ࢠࣝࢿ࢚ࡢࡑ

ᑐᛂࡃⰋࡶ㧗࿘Ἴᩘ㸪ప࿘Ἴᩘࡶ࡚࠸ࡘ≦ᙧࣝࢺࢡ࣌ࢫ㸪ࡓࡲ㸪ࡾ࠾࡚ࡋᑐᛂࡃⰋࡶ࡚

�ࠋࡿ࠸࡚ࡋᑐᛂࡃࡼ್ ほࡶ᭷⩏Ἴ㧗㸪᭷⩏Ἴ࿘ᮇࡿࡅ࠾��㸪ᅗࡾ࠾࡚ࡋ

�����᪉࡛㸪୍ࡢࡑ ᭶ �� ᪥ �� ࡢపἼᾉࡣ࡚࠸ࡘࢱ࣮ࢹࡢ :$0 㧗࿘Ἴࡀ࿘Ἴᩘࢡ࣮ࣆࡢ

ᩘഃࡾ࠾࡚ࢀࡎ㸪ࡓࡲ㸪ప࿘Ἴഃࡢᙧ≧ࡣ⌧ᆅほ ㏆ࡢࡢࡶ࠸㸪ࡣ࡚࠸ࡘ࣮ࢠࣝࢿ࢚㐣

ᑠホ౯ࡓࡲࠋࡿ࠸࡚ࡋ㸪㧗࿘Ἴᩘഃࡢᙧ≧ࡣ࡚࠸ࡘࠋࡿ࠸࡚ࡗ࡞␗ࡃࡁほ ࣆࡣ࡛ࢱ࣮ࢹ

㸪:$0ࡋᑐࡢࡿ࠸࡚ࡋῶᑡࡀ࣮ࢠࣝࢿ࢚ᵝ୍ࡰࡽ࿘Ἴᩘࢡ࣮ ࡣ࡛ ���+] ⛬ᗘ࣮ࣆࡶ

$0:ࠋࡿ࠸࡚ࡋᏑᅾࡀࢡ ࠾࡚ࡋప࿘Ἴᩘഃ࡛㐣ᑠホ౯㸪㧗࿘Ἴᩘഃ࡛㐣ホ౯ࡣ࣮ࢠࣝࢿ࢚ࡢ

ࢠࣝࢿ࢚ࡢࡑ㸪ࡢࡢࡶࡿ࠸࡚ࡗ࠶ࡣἼ㧗ࡵࡓࡿ࠸࡚ࡋྜᩚ ᆅほ⌧ࡣ࣮ࢠࣝࢿ࢚ࡢ㸪యࡾ

࣮ศᕸࡵࡓࡿ࠸࡚ࡗ࡞␗ࡀ㸪࿘ᮇࡢ⢭ᗘࡣᝏ࠸⤖ᯝࠋࡿࢀࡽ࠼⪄ࡀࡇࡿ࠸࡚ࡗ࡞�

�
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ᅗ��� ほ ࢱ࣮ࢹ WAMࡢ࿘Ἴᩘࡢࣝࢺࢡ࣌ࢫẚ㍑�

�

6㸬 ࡾࢃ࠾�

ᾏὒᕤࡢᕤྍྰุ᩿࡚ࡋ┠╔㸪ᮇ᪥ᮏᾏࡢ ド᳨࡚࠸ࡘἼᾉ᥎⟬⢭ᗘࡓ࠸⏝ࢆ$0:

࡞ࡃ㧗ࡣ㸪⢭ᗘࡾ࠾࡚ࡋ㐣ᑠホ౯యⓗࡣ㸪࿘ᮇࡢࡢࡶ࠸㧗ࡣண ⢭ᗘࡢ㸪Ἴ㧗ࢁࡇࡓࡋ
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ࡇࡿ࠶ᚲせ࡛ࡀୖྥࡢண ⢭ᗘࡿࡅ࠾㡿ᇦ࠸ࡉᑠࡀ㸪Ἴᙧ໙㓄ࡓࡲࠋࡓࢀࡉㄆ☜ࡀࡇ࠸

㧗࿘Ἴ࡚࠸࠾పἼᾉ≉㸪ࡣ㸪�:$0࡛ࡽẚ㍑ࡢ≦ᙧࣝࢺࢡ࣌ࢫ㸪ࡽࡉࠋࡓࢀࡉㄆ☜ࡀ

ᩘഃ⌧ᆅࡣࢱ࣮ࢹᏑᅾࡀ࣮ࢠࣝࢿ࢚࠸࡞ࡋ☜ㄆࢀࡉ㸪࣮ࢠࣝࢿ࢚ࡢࡇศᕸࡢ┦㐪ࡀ࿘ᮇࡢ

ண ⢭ᗘపୗࡢせᅉ࡛ࡀࡇࡿ࠶᥎ᐹ࡚ࡗࡀࡓࡋࠋࡓࢀࡉ㸪పἼᾉࡢண ⢭ᗘྥୖࣝࢿ࢚ࡣ

�ࠋࡿࢀࡽ࠼⪄ࡿ࠶ㄢ㢟࡛ࡢᚋࡀࡇࡿᅗࢆᨵၿࡢศᕸ࣮ࢠ
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