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��� V1-1O.�WK�

���� V1-1O.�
� ̬もOs�Ƹ１Λ，UΦ 11.9%j̶˖SタザAN5e�̶˖U5cF͉つs
ɫ̈½ǒSタザ?gN2f(Ƹ１Ɠ˯Ɉ�2017"̶ブɫǜɈ�2017)<w�Uɷ
ǜヒmɄおヒsFgGg̬もjsB`mCfl|l˖º7ɮòU 9 Ājʊ`N
5e�w�sl|l˖ºUȐジRǒっmƅ4f<=Uc3S�ɫ̈˖ºs̬も
OsɚバɷǜUɒmANかɔSȤジRェĀjäHAN2f< 

� ]H�̬もOsåʋɫU」:jɫ̈ラϦSタザAN5e�ほずRɫǳƃSc
eラϦ?gHɫ̈˖ºs�ɷっUɷʦĊŁUェĀaˋhN2f<H`˘�ザɫ
マ�̺ɫマ�ɫ̈jĔ_ɫ̈˖ºOs�ɫºI;OsR:ɫ̈Uc3Rȃ˖�
…˖71f=mO」ゴR̜ɗっ7ɷʦO8fĊŁ7ɳhN2f<ɷっɷʦɖņ
˪ǆSchNˡĐ̶ň˖º�で˖̶ň˖ºSFgGg 1,000 ȓ�500 ȓj˫4
f̜ɗっ7ɷʦAN5e�=3AHɷʦĊŁs̶ǒňRQɨUȒSchNͼH
gN8H=m7わd6S?gN2f(̶ブɫǜɈ�2006)< 

� =3AHɷっUɷʦĊŁb」ゴɰSʵCfđɝs�ƠňÚb̍ǥÚm2hH
ôͅ7ɦ^�Ɩ÷7ŽǎÚAN2:ˡOƲ]hN2hH<1972 ̲S}noB�
¥O5=RigHƸポɨĐĊŁêīUôǈjえ；eS�1992 ̲Ss)Ƿʬß̵
Rôͅ*m23ξ̳Uam�¡p�|��m¤OƸポĊŁôͅêī7ô6gɷ
っ」ゴɰUͼƒjɪɦCfɷっ」ゴɰɕΦ7˹ŭ?gH<=3AHɮò˾Rđ
ɝjȕ;�̬もOs 1997 ̲Såʋ΅7ïɵ?g�Ο˾ģ˵SåʋĊŁUɳが
mͼʑ7Þ4dgH[6�̜ɗっUɷʦ˖]Hsɷʦ˖Uɖņj¶ǷCfH`
U͛ジɫヒaåʋ¶ǷテヒSÞ4dgH(åʋ΅ŸĴê�2006)<]H�ɫ̈˖
ºS52Ns 2001 ̲U１˖ïパ΅Uï˺SmaR2ʿ¼ɕSĊŁmU˪ャ7
ƅİ?gfc3SRhH(ʑƸ１˖ïパǵňˏʴポƴê�1965)<=Uï˺Sc
hN�̶ň̶ʯɳがS5;fǵňȅǩUƀʥmANĊŁmU˪ャYU̽ニ7¯
˙じ;dgfc3SRhH<FUH`� ɳがǵňSđCfŧèbǩƠSđC
fȒÂ87ͅƭ?g�ɷっUɷʦĊŁmANUɫ̈˖ºUɳが7ɦ`dgH(̶
ブɫǜɈ�2004a"̶ブɫǜɈ�2004b"̶ブɫǜɈ�2004c)<]H�ɫ̈˖º
̨UɳがU[6S�ɫはĊŁUïʐUH`SĊŁザɫUɫタŶ7̰`dg�Ċ
ŁザɫSchNɷっUɷʦĊŁj¶ǷCfȑeʕ^bÑ˅ɫjęȎCfm2h
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HɫȄïʐ7ȅǩ?gN2f(Ƹ１Ɠ˯Ɉåʋ｡�2006"ɂ>ȟǛ�2012)<ɷ
ʹŤUͼʑSsɫɢbテʩm2hHɫξɕůjɳ4fI;OsR:ɫȄU¶
Ƿ>ïʐ7ȤジO1f<ϖj1<fm�Ŵ˅っȄsĻプUY2ǬbɗっUƕƴ
ɱUー÷j]T:=mb�サʮǞʔUしʨ7ɫˡɷっU˟ʦǬj]T:=m7
¼いS˕dgN5e�ɫȄjƜɏ?Ef=m7ɷʹŤUͼʑSLR7f< 

� ̢S�ɫȄU¼ƱΟO1fɫ×sɷʹĊŁRdXSɷǜĊŁSÇŇjゲ4f
=m7˕dgN2f(ɟ¹d�2014"Raney et al. 1957)<ɫ̈˖º̨SƆ˵AH
ϖjķ<gW�̬もUƉガȓO1f��¥z¡r�bv¥|��¢SL2Nɷ
ʦ˿×7わd6SRhN5e�FgGg 20,­Ù�14,6d 20,˸̎O1
e�2agUȓaƲ×YU＋ɰ7ȏ2mU΁Ʒ71f (ˡ̈�2007"đǀd�
2007)<]H�ɫ̨̈S52N͎をAN2fʠプUȓプs�ɫ×SchNͷ̜C
fm23΁Ʒ71f(Ǜĕ>Ņ˱�1974)< 

� ?dS�ɚバɷǜつウS52Na˲×>Ʋ×FgGgUɒƴS52Nw�Uș
ヒbɷ»SʵCf͔÷7΁Ʒ7?gN2f(ıも�1958"ǂ$ん�1992)<ʇë;
ɫjラϦザɫmANǟザAN2f˖ºOs�ベɫ÷Scf͔÷7」:�FUʵǕ
mAN×ɫマbソǅƠjʄ;N2f(ʯɏ>Ŗ̈�1969)<Ŏ̲Os�ɫ½UƲ×
Ɏ÷(ɷ»しパbさȄ˲Ù)7アˀmRhN5e(̶ブɫǜɈ�2010"̊ Ϭ�2012)�
FUʵǕU¼LmAN˲×UザɫjĽĶCf�aA:s�ÿ;テC=mOƲ×Ɏ
÷jŨƂ?Efへ΅7ŵ̘?gN2f(É̓d�2005)<=Uc3Sɫ̈˖º̨S
5;fɫ×ͷÚSŎ̲đɝ7Ʋ]hN5e�Fgdj̷¨Cf=msɷʹͼʑ
S52NaɚバɷǜUč̆6dŻNaȤジO1f< 

� ɫ̈˖ºUȐRɫƃsåʋ6dUȑɫO1fH`�ɫ̈˖ºOsåʋUɫ×
UÇŇjȕ;N2fmƬ4dgf<A6A�ɫ̈˖º̨Os̶âUɫċξSc
hNͭǙRɫȫĊ75=RigN2fH`�ɨ³˾RɫȫĊUÇŇjȕ;Nɫ
̈˖º̨Uɫ×7ͷ̜Cfß̵ɰ71f<ɏテɫ̈˖ºOȑɫ?gHザɫså
ʋSďſ?g�Ùテɫ̈˖ºS52NǉXザɫmANタザ(ザɫU͊たタザ)?
gN2f<FUH`�ɫ̈˖ºS5;fɫ×ͷÚ7ɫ̈˖ºöUåʋbÙテɫ
̈˖ºS52NaÇŇjİ\CmƬ4dgf<ɫ̈˖º̨Uɫ×ͷÚj��¢
SchNǉƄCf=m7ȦκgW�ěʮUåʋɫ×ίʧ��¢mʕ^ƴiEN
åʋbɫ̈˖ºUɫ×j¼ʴmAN̷¨ß̵R��¢UƦ˜7ĜʸO8f<A
6A�ɫ̈˖ºʑºS5;fɫ×ͷÚbɫ̈˖º7åʋɫ×Sゲ4fÇŇj̷
¨AHǵϖsȼR2< 
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���� V1-1WK� �
� もŸĴOs�ćʍザɫマ>ćʍ̺ɫマS°]gHȕÌ͐°jɫ̈˖ºm˵Ī
A�ザɫ�ˌɫ�̺ɫm2hHɫ̜ʹS※ΟA�åʋɫ7ɫ̈˖ºj˯çCf=
m�RdXSɫ̈˖º6dU̺ɫ7åʋSďſ?gf=mSchNɷBfɫ×
ͷÚUƦʣjčʧSchNわd6SCf<?dS�čʧŭäjamSěʮUåʋ
ɫ×��¢jɫ̈˖ºS5;f¼ǨʍザɫマȕÌ˖ǫ̋Uザ>̺ɫマS˿ザA�
FUǉƄɰjŵ̘AïパjÞ4f=mO�ɫ̈˖ºʑºUɫ×ίʧ��¢UƦ
˜S͛ジRジʔjわd6SCf=mjΟ˾mAH< 

 
���� V]R12?�
�  もモづs 9 ɉOƦɱ?gN2f<ʿ 1 ɉOs�もŸĴU̻ŢmΟ˾�RdX
SƦɱSL2NǽC<ʿ 2 ɉOs�ɫ̈˖ºS5;fɫ×čʧSđCfěÓŸ
ĴjɳξA�もŸĴU²ĪjわúSCf<ʿ 3 ɉOs�ȻõʋテºS5;fɫ×
čʧUŭäjɳξA�ɫ̈˖ºj」:ĔkIテºS52Nɫ̈˖ºUɫタザ7
åʋɫ×Sゲ4fÇŇjわd6SCf<ʿ 4 ɉOs�ザɫマS5;fɫ×čʧ
ŭäjŵ̘AH<ʿ 5 ɉOs�ʿ 4 ɉO̡dgHŭäjamSåʋɫ×ίʧ�
�¢jザɫマS˿ザA�ザɫマUɫ×ίʧ��¢UƦ˜S͛ジRジʔSL2N
ȨZH<ʿ 6 ɉOsù̺ɫマS5;fɫ×čʧŭäjつ、A�̺ɫマUɫ×ͷ
ÚSL2NモBH<ʿ 7 ɉOs�ʿ 6 ɉUčʧŭäjamS̶âUɫċξjƬ
ニAHȻ̺ɫマ>Ǩʍ̺ɫマS5;fɫ×ίʧ��¢SL2NĤȨAH<ʿ 8 ɉ
Os�ʿ 5 ɉmʿ 7 ɉOƦ˜AHザɫマ>̺ɫマS5;fɫ×ίʧ��¢jʕ
^ƴiEN¼ǨʍȕÌ˖ǫ̋Uɫ×j¼ʴmANίʧß̵Rɫ×ίʧ��¢j
Ʀ˜A�Ǩʍ̺ɫマ�ćʍ̺ɫマUɪ˵ŭäSL2NȨZH<?dS�=g]O
Uɪ˵ŭäjɳξCf=mOɫ̈˖º̨Uɫ×ίʧS͛ジRジʔSL2NモB
H<ʿ 9 ɉOs�もŸĴUʜāj5=RhH< 
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� もɉOs�テº̨OUɫ×ͷÚ�̢ Såʋɫ5cXɫ̈˖º̨Uザɫ>ɫ̈ˌ
ɫ>̺ɫU×̎ͷÚSđCfěÓŸĴjɳξCf=mO�もŸĴU²ĪjわúS
Cf< 

 
���� '@0�-7>#S%�
� Ŏ̗(1995)s�åʋUテÙç˸S5;f̱șǨj u ¥|�˾SŧǝCf=
mO�̬ ȇbĠ×U[6Sɫɢbテʩ�?dSʾĠb˖ˡmU̱ƓĉSchNɫ
×7ͷÚCf=mjわd6SAH<]H�̈́Ř(1962)s�̬でƮɫ×sñ͆Ʋ̎
mmaS˭ʍ˾SͷÚA�åʋテÙS͇hNɫƃ6dUƲ˲ǅ7ʾ8:RfS
Lg̬でōɫ×7̬でƮɫ×YmŎM:=mj΁ƷAH< 

� =Uc3RƬ4SamM2N�åʋS5;fɫ×ͷÚUɪ˵>ίʧsɮò˾S
Ǳ^dgN5e�ゴ$Råʋɫ×Uίʧ��¢7ôͅ?gN2f< 

� åʋɫ×ίʧ��¢s�1) ìĞȀ��¢m 2) ̱șǨ��¢SʾにO8f< 

ʼこ˾RìĞȀ��¢Ss�Stefan and Preud’homme(1993)�Ǜは(1970)RQ7
1f<Stefan and Preud’homme s����ȜUåʋS52NĠ×SʵCfɫ×U
¯〜U˛gbǸĐˊ¯jë、A�Ƞˊ¯S­ÙUìĞȀjǽAH< 

� Tw = 2.91 + 0.864 Ta � � � � � � � � � �        � � � � � (2.1) 
==O�Tw såʋɫ×[,]�Ta sĠ×[,]O1f<¼へ�Ǜはs̬もʑƸUŧ 19

qȳUǛ˖åʋS52NĠ×mɫ×UìĞȀjĳ`�；ねsテºUƃテɫ×a
A:s˖Ùɫ×�ś8(Ġ×SʵCfɫ×UͷÚッ)sùåʋU˖Ş̢ɰmɫづ̢
ɰOū]f=mjわd6SAH< 

̱șǨ��¢SL2Ns�̱ ƓĉŚɬ7ʾ8:�ɫɢ7ʌ:�ȚĜ7ˬ2[Q�
åʋ>ƋɃRQUɫ×sでƮ×̎mUɞだǅb¯〜ǅ7Ȼ?:Rf=m7わd
6SRhN2f(ǂ̊�1983)<]H�̱șǨ��¢Os�å̠I;OR:åʋU
ȚはĊŁ7ɫ×Sゲ4fÇŇSL2Naŵ̘?gN2f<Ĭ̈d(2005)s�åあ
ブUɗɷUƲ?mる̎�åʋ6dUĺπjƬニAHåʋɫ×ë、��¢j˷¬
A�̶˖ôͅbɅ͂ScfåあブUƂȼSmaRhNåあブU̬ȇȌːƘä7
˲ÙCfH`�åʋɫ×7˦A:ɏȿCf=mjわd6SAH< 

� ­ɏUc3S�åʋɫ×SL2Ns」:UěÓŸĴ71e���¢ÚaɦkO
2f<A6A�åʋɫ×SʵCfɫ̈ラϦUÇŇSL2Ns[mkQŵ̘?gN
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2R2<ʏɉOȨZHm5e�ラϦĜUåʋɫU」:så̠OsR:ɫ̈˖ºj
˯çA�ɫ̈˖º6dUďſɫ7ǉXåʋɫmRhNテÙCf<ɫ̈˖º̨Os
１˖ïパőb̶âScfɫċξ7ƭigfH`�å̠ms´Rfɫ̜ʹ7ʮǎ
Cf:ɫξ>ɫづþ˾RåʋテÙI;jƬニAH��¢Os�=Uc3Rɨ³˾
RɫċξUÇŇjǉƄO8R2H`�̢SラϦĜUåʋɫ×jίʧCfǍSƑ
ǅ7ɷBbC2mƬ4dgf< 

 
���� >LF�M0�-7>#S%�
� ザɫマS5;fɫ×ͷÚSL2N�̨̑>ʾɃ(1961)s�ɫ×ɏȿ̎7ザɫマ
なΛS？CfɫímUǁƴ͒SchNū]f=mjわd6SAN2f<]H�ɫ
マƦʣU¸2Scfɫ×YUÇŇSL2Naŵ̘7ɦkO2f<̊ はd(1973)s�
×ɫマS5;fɫ×ɏȿ̎jčʧA�ベ÷Ɏ÷ʵǕmANU×ɫマUガƘɰj
わd6SAH<ʾ˰>ǐ̈(2013)s��m� m¥UテÙç˸Osɫ×Uͷ̜7
Ȼ?:�ôɫマcea˲×Uザɫjɫ̈SĽĶO8f=mjǽAH<=Uc3
S�×ɫマb�m� m¥m2hHɫマƦʣU¸2mɫ×ͷÚmUđŚL2N
aȷ$Sわd6S?gN2f< 

?dS�ラϦザɫmɫ̈Uˌɫ×S※ΟA�ǐ̈d(2012)sȦͿĜ­ưザɫ×
7ɫ̈ˌɫceaƲ×SRfɒƴ71f=mjわd6SAN2f<A6A�ɫ̈
˖ºj˯çAHʏƏOUザɫm̺ɫ×U͒üs=g]O5=RigN2R2< 

� ɫ̈Uɫ×ͷÚSđAN�ɹ̈d(2013)s�ΣĐUポʬラϦ7ɫ̈ɫƛじŎU
ɫ×j˲Ù?Ef¼へO�ɫ×˲ÙƘä7ɫɛ]OİWR2=mjわd6SA
H<]H�Ŧʬ˾RベɫラϦs�Ϳ×mˌɫ×̎j˲Ù?Ef=mjわd6SA
H<Ǆʯ>ˡʯ(2005)s�˲×Rザɫ7ȑɫ?gN2fɫ̈˖ºS52NˢĐɫ
ǫ`ラϦjȅǩCf=mO�ɫ̈ˌɫ×7 1.7-8.1�ɏȿAHm΁ƷAN2f< 

� ɫ̨̈Uɫ×ͷÚSL2Ns�Ƅ˖čʧI;OR:�ɫ×��¢UƦ˜aɦk
O2f<Kuwagata et al. (2008)sシΛ，ǧɬ�̬ȇヒ�ぞʩSĘM2Nɫ̈U̬
でōɫ×ίʧ��¢jƦ˜AH<]H�ɂブd(2013)sɫ×mシ×jザ2N�ɫ
ímɗɷU̱șǨjŧǝCf 2 ʗ��¢jƦ˜AH<Yoshida et al. (2013)sɗっ
řソmɫ̨̈UMʗU̱șǨjŧǝCf��¢jザ2�ɫ̈ˌɫɢ7ɫ̈UǊ
Ʋɫ×mǊ˲ɫ×UネへSÇŇCf=mj΁ƷAH<Fukuda et al. (2007)s�Ġ
×�〜ʵȃ̎�̬ ɇǸĐmシΛ，ǧɬU̮ビ˔jザ2HでƮɫ×��¢SchN
Ĉ̎つ、j5=R2�Ġ×�〜ʵȃ̎�̬ɇǸĐ�シΛ，ǧɬUȰOɫ̈ɫ×S
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ł2ÇŇjゲ4N2f=mjǽAH<Ohta and Kimura (2009)s�ɫ½̈Uɫ×s
4 ŮÙȬ6d 7 ŮɏȬS6;N�セɫ̈Uɫ×ceaƲ×O1f=mjǽAH<
­ɏUc3S�ɫ̨̈ɫ×SđANs�čʧm��¢UネΛOUŸĴ7ɦkO2
f< 

� ɫ̈˖º̨Uɫ×ͷÚSđCfŸĴU」:s�ベ÷bƲ×Ɏ÷UÇŇjごÝ>
ŵ̘Cf=mjΟ˾mAN2f<FUH`�ȐRʵɍsザɫマbɫ̨̈Uɫ×ͷ
ÚO1e�̺ɫ×SđCf˕ŻsȼR2< 

� Sugiyama et al. (2013)s�ȫĊラϦÙS52N̺ɫ×̎sȻザɫマ6dUテ̮
UÇŇjȕ;f=mjɬ˔{��£B{�¥SchNわd6SAN2f<]H�
ザ̺űザɫマS52Nんʯd(2013)sĠɍジʔSÞ4Nɫ̈6dU̺ɫUÇŇ
jȕ;Nɫ×7ɏȿA�̢SÙテ[Qɫ×ͷÚ7˦A2=mjわd6SAH< 

� ­ɏUc3S�̺ ɫ×SđCfěÓŸĴs�ザ̺űザɫマbȫĊラϦm2hH
̺ɫj̝¼ɫ̈˖º̨O͊たタザCf˖ºSƆdgN5e�ザ̺つπɫマbɫ
̈˖ºĐOU͊たタザS5;fɫ×ͷÚSL2Nsŵ̘?gN2R2< 
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��� :)@[�0�-7>#S%18E�

���� 2.50�
� ěÓŸĴOs�åʋbɫ̈˖º̨U̢˵U˖̆(ϖ4W�ザɫマbɫ̈)OUɫ
×jƇにSčʧ>ίʧAN2fǵϖ7」:�=gdU〜ƍÇŇSL2NUŵ̘s
しȣつO1f<̢S�ͭɬUɫ̈˖ºS]H7fƢºRザɫU͊たタザ(åʋ6
dȑɫ?gHザɫ7ɫ̈˖ºj˯çA�̺ɫmANåʋSďſAHƏSÙテU
ɫ̈˖ºOǉタザ?gfɖņ)mɫ×mUđŚSL2Nsčʧ?gN2R2< 

� もɉOs�ͭ ɬUɫ̈˖ºjĔ_¼テºjʵɍS�åʋɫ×RdXSɫ̈˖º
̨Uザ>̺ɫ×jȅʧCf=mO�ɫ̈˖º̨OUɫ×ͷÚRdXSåʋmɫ̈
˖º̨Uɫ×UʾȻđŚjわd6SA�ɫ̈˖ºUɫタザ7åʋɫ×Sゲ4f
ÇŇjŵ̘Cf< 

 
���� H4TU�

3.2.1 ȻõʋテºUøジ 

� ȻõʋテºjʵɍmANɫ¯>ɫ×čʧjȅǩAH (= � �)<Ȼõʋs̤んŹ
mϰɑŹjテgfタǀʋɫŤU¼ĵåʋO1e�ʑˬs 111.8 km�テºΛ，s
1,043 km2 O1f<もテºsテºΛ，U 85J7で˖O1e�FU」:7ɫ̈mA
Nタザ?gN2f<テº̨SsΦ 300 U̶ňザɫ7ʮǎA�ザɫU͊たタザ7
ƭigN2f< 

]H�Ǜ˖Λ，UĀƴ7Ȼ?2H`�åʋUǾテsΦ 2 m3/s mȼR2<FU
H`�テº̨UザɫU[mkQsĨ２ʋ6dȑɫ?gN5e�ǂĎ̛ȔƠ�ȹÆ
̛ȔƠ�Õも̛ȔƠU 3 ̛ȔƠOUǊʾȑɫヒsƴŧO 34 m3/s O1f<Ĩ２ʋ
6dUザɫs 1 ら ha Uɫ̈SラϦ?g�?dS�FUÙテU 2 ら 1 ʉ ha Uɫ
̈O͊たタザ?gf(ǂ̗�2002)<L]e�ラϦĜĐS5;fテº̨UȐジRɫ
ƃsĨ２ʋO1e�テº̨Uɫ̈UΦ 6 Ā7ɏテɫ̈˖º6dUソɫjタザA
N2f< 
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 = � �� Ĩ２ʋU 3 ̛ȔƠU¯˙mȻõʋテºUøσɩ  
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3.2.2 čʧへ΅ 

� åʋɫ×RdXSɫ̈˖º̨OUɫ×ͷÚj̷¨CfH`�­ÙU˖̆SǾ
Ĥɫ >̄ɫ×ŧ(SolinstȈ Levelogger Edge Model 3001�ɫ×Učʧɸ̎s0.1 ��
= � �)jʄ˙A�10 つĐýOポʬčʧj5=RhH(= � �)< 

 
1) ȻõʋUもʋmǨʋ 

� ȻõʋテºUåʋɫ×j̷¨CfH`�もʋ 3 ˖̆�ǨʋO1fƌƭʋ 3 ˖
̆�¹ɃʋL˖̆Sɫ¯>ɫ×ŧjʄ˙AH<ȻõʋもʋUǊɏテʄ˙˖̆jɏ
テ˖̆mA�ɏテ˖̆6dΦ 8 km ÙテSˡテ˖̆�Φ 45 km ÙテSÙテ˖̆j
ʄ˵AH<̝ ゴS�ƌƭʋSL2NaǊɏテʄ˙˖̆jɏテ˖̆mA�ɏテ˖̆
6dΦ 6 km ÙテSˡテ˖̆�Φ 17 km ÙテSÙテ˖̆jʄ˵AH<¹ɃʋSL
2Ns�ƌƭʋmUƴテ˖̆UΦ 6 km ɏテSčʧ˖̆jʄ˵AH<čʧĜĐs
2012 ̲ 5 Ů 9 ̬6d 8 Ů 27 ̬O1f< 

 
2) ćʍザɫマUɏテ>ˡテ>Ùテ˖̆ 

� ザɫマテÙç˸OUɫ×ͷÚj̷¨CfH`�ȻõʋテºǊɏテそS¯˙C
fǥUめćʍザɫマU 3 ˖̆Sɫ >̄ɫ×ŧjʄ˙AH<ǂĎ̛ȔƠ6dΦ 12km

Ùテjɏテ˖̆mA�ɏテ˖̆6d 17.4 km Ùテ�37.8 km ÙテjFgGgˡテ
˖̆�Ùテ˖̆mAH<čʧĜĐs 2012 ̲ 4 Ů 11 ̬6d 9 Ů 10 ̬O1f< 

 
3) ɫ̈˖ºUȑɫ˖̆måʋYUďſ˖̆ 

� ɫ̈˖º̨OUɫ×ͷÚj̷¨CfH`�ͭɬUɫ̈˖ºS52Nåʋ6d
ȑɫAH˭ƏU˖̆(ザɫ)måʋYďſCf˭ʏU˖̆(̺ɫ)Sɫ¯>ɫ×ŧj
ʄ˙AH<ラϦΛ， 500 ha ­ɏ�ȑɫヒ 3 m3/s ­ɏjɕůSʾʏÍ�ʁ¹ƊÍ�
̈℃ʋÍ�ちÕÍU 4 LUɫ̈˖ºjʎ˵AH(P � �)<čʧĜĐs 2012 ̲ 4 Ů
9 ̬6d 9 Ů 10 ̬O1f< 

 
� ɏĤUùčʧ˖̆OsȡˡテヒčʧjȅǩA�ɫ¯-テヒŊʍjǒɱAH<テ
ヒčʧSs�˫Ø̸」ʗテƜテʩŧ(ADCP)m̉Ǽテʩŧjザ2H<もɉOs�
ǊaƲ×mRfáĜUポʬĆ̂ĜĐ(2012 ̲ 8 Ů 20 ̬6d 24 ̬)jĔ_ 8 ŮU
つ、ŭäSL2NȨZf< 
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= � � ǾĤɫ¯>ɫ×ŧ 
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= � �� ȻõʋテºS5;fɫ¯>ɫ×čʧ˖̆ 
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P � �� ʵɍ 4 ɫ̈˖ºUラϦΛ，mǊʾȑɫヒ 
      (Ɂャ 53 ̲ ̶ňザɫȅʹ˪ǆɱ・ȵceÂザ) 
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3.2.3 ɫ¯>ɫ×ŧUʄ˙へ΅ 

� ɫ¯>ɫ×ŧs­ÙUȒȰOʄ˙AH(= � 	)< 

1) Ð��m�(öş 48 mm�̨ş 40 mm)̨öOɫ¯ǅ7ɷBR2c3S��m
�ʤΛS�¡¢OŬj1;f< 

2) ƒĕUƲ?S1iEN�m�j；ːCf< 

3) ɫ >̄ɫ×ŧU 0 ̆7ͷÚAR2c3S��m�ÙそʤΛSŬj 4 6ȳ1;�
ɧŏjƓǅ?ENƉ˵Cf< 

4) y�¢�¥�(�m�UƉ˵Œ)jȑeじ;fH`�ƒĕS�¡¢O˭ş 4.3 

mm UŬj1;f(Ɖ˵Œ 1 LSʵAN 2 LUŬjô;f<y�¢�¥�Uɬ
s�m�Uˬ?O˪ɳCf)< 

5) y�¢�¥�UŬSƴ3c3SƉ˵ザUx�͋SaŬj1;f< 

6) y�¢�¥��x�͋UȰSl¥qB(˭ş 4 mm�ȔˬÙ 25 mm)j˯C< 

7) y�¢�¥�mx�͋UĐS�m�j˯C< 

8) l¥qBj 4)UŬSʙ̮A��¥�BOʳJƼ_< 

9) �m�ザU��(˭ş 54 mm�Ʋ? 25 mm)S 2 qȳŬj1;��¢�j˯A
���OƉ˵Cf< 

10) ɫ¯>ɫ×ŧS��j˯A�ねʤj��̨ʤU�¢�S::eL;��m�
ɏそj��OどBf< 

11) ��B¢�B�O��jƉ˵Cf< 

 

 

 

 

 

 

 

 

 

 

 
= � 	 ɫ¯>ɫ×ŧʄ˙ąϊƏUȆɤ 
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���� H4/&�6335�
3.3.1 テºS5;fɫ×ͷÚ 

� ȻõʋもʋUテÙç˸S5;fɫ×ͷÚUŵ̘j5=RhH<ȻõʋUもʋ
Uɏテ>ˡテ>Ùテ˖̆Uɫ×s�̨̬ͷ̜AN2H(= � 
)<FgGgU̬で
ōɫ×s�ɏテ6d 26.5,�28.2,�27.7,O1e�ˡテ˖̆7ǊaƲ6hH<
ɏテ>ˡテ˖̆ĐUåʋɫsȑɫ?gfU^O1e�ɫ̈˖º̔6dU̺ɫsˡ
テ˖̆ceÙテSďſCf<FUH`�もőĐOsテÙç˸OUɫ×ɏȿU^7
Ħ8HmƬ4dgf<¼へ�l テ>Ùテ˖̆ĐOsɫ̈˖ºUȑɫm̺ɫ7ŗe
ば?g�Þ4N�2:L6UǨʋ7ƴテCf=mSchN�ɫ×7でōÚ?gH
mƬ4dgf<]H�ȻõʋUÙテ˖̆Uɫ×sɏテ>ˡテ˖̆S͒Zfm̬ü
ǅ7Ȼ?:�テヒ7」2Ùテ˖̆Osɫ×ͷÚ7Ħ8S:2śƜ7ŻdgH< 

� ƌƭʋOaもʋm̝ゴŲ̬ͷ̜7ṵ́?gH(= � ()<ƌƭʋもʋU̬でō
ɫ×s�ɏテ6d 21.0,�23.5,�22.3,O1e�ˡテ˖̆7ǊaƲ6hH<ɏ
テ>ˡテ˖̆ĐOs¹Ƀʋ7ƌƭʋSƴテCf7�=UĜĐU¹ɃʋU̬でōɫ
×s 23.0,O1f<ɏテ˖̆�ˡテ˖̆�¹ɃʋUɫ×j͒üCfm�̬ǊƲɫ
×Uでō˔sɏテ˖̆7 24.2,�l テ˖̆7 26.6,�¹Ƀʋ7 25.0,�̬ Ǌ˲ɫ
×Uでō˔s�ɏテ˖̆7 19.1,�ˡテ˖̆7 21.2,�¹Ƀʋ7 21.6,O1h
H<]H�ɏテ˖̆m¹ɃʋUでōテヒs�ɏテ˖̆7 0.90 m3/s�¹Ƀʋ7 1.37 

m3/s O1hH(= � �)<¹ɃʋUɫ×s̬ˡ�ΣĐmaSɔSɏテ˖̆ceaƲ
:�?dSテヒa」2H`�l テ˖̆Uɫ×s¹ɃʋUÇŇjł:ȕ;Hŭä�
ƌƭʋOsˡテ˖̆Uɫ×7ǊaƲ:RhHmƬ4dgf<]H�̬ ǊƲɫ×s
ɏテ˖̆�¹ɃʋUɫ×ceaˡテ˖̆Uへ7 1.5,­ɏƲ×O1hH=m6d�
¹ɃʋUテ̮SÞ4NåʋUテÙç˸S52N̬ˡsɫ×7ɏȿAN2H=m
7ǽǃ?gH< 

� ]H�ĜĐˡ�Ùテ˖̆U̬ǊƲɫ×sǹʿS˲ÙAH<ɫɢ7ʌ2[Qɫ×
sɏȿAbC2=m6d(んʯd�2013)�ʵɍőĐUÙテ˖̆Uɫ¯jṵ́AH
7�20 ̬jȸ2NΦ 0.8 m Oª˵AN5e(= � 
)�ɫ¯ͷ̜UÇŇsƬ4S:
2<¼へ�Ƅ˖˪ǆˡ�Ùテ˖̆じŎOsåʋ̨O˖ÙɫキȦ7ṵ́?gH<¼
いSáġU˖Ùɫ×såʋɫ×ce˲2UO�=Uc3R˖ÙɫUキȦ7åʋ
ɫ×SÇŇAHß̵ɰ7Ƭ4dgf< 
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= � 
� ȻõʋもʋUù˖̆Uɫ×ͷÚ 
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= � (� ƌƭʋUù˖̆m¹ɃʋUɫ×ͷÚ 
       (2012 ̲ 8 Ů 20&24 ̬) 
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3.3.2 ćʍザɫマUテÙç˸S5;fɫ×ͷÚ 

� ǥUめćʍザɫマUɏテ>ˡテ>Ùテ˖̆S5;fɫ×ͷÚj= � � Sǽ
C<FgGgU̬でōɫ×s�ɏテ6d 20.2,�23.6,�24.7,O1e�ɏ
テ>ÙテĐU 37.8 km Oɫ×s 4.5,ɏȿAH<ɏテj˯çAHɫ7ˡテ>Ùテ
˖̆S̖ˇCfSsɬǸĐUテÙǸĐ766f(ÛSɏテ>ÙテĐj 1 m/s Oテ
ÙAHɒƴSs 10 ǸĐ͉jジCf)<A6A�̬ǊƲɫ×jĤメAHǸƶsɏ
テ˖̆7 16:00 ƽ�ˡテ˖̆7 15:00 ƽ�Ùテ˖̆s 12:00 ƽaA:s 16:00 ƽ
O1e�ʘ˵?gfテÙǸĐmù˖̆Ǫ̬ǊƲɫ×jĤメAHǸƶUags
¼˚AR2< 

F=O�ùǸƶSɏテ˖̆j˯çAHザɫU×̎mFUɫ7ˡテ˖̆S̖ˇ
AHǸƶU×̎jceɌǌS͒üCfH`���¥uȀ6dɏテ>ˡテ˖̆Đ
UテÙǸĐjɪ˵AH< 

V = 1/n > I 1/2 >R2/3� � � � � � � � � � � � � � � � � � (3.1) 

==O�V sでōテʩ�n s々̎Śɬ�I s̞ɫƙ̽�R sşɢO1f<n m I
sɫマƉガU˔O1fH` 1/n > I 1/2 j§m5:m�§s V m R UđɬmR
f<Ƅ˖čʧSchN V m R jͭɬìʧ˵Cf=mO§jū˵A�に̌�ɫ¯
ŧUŭä6d̡dgf R jザ2NùǸƶU V jɪ˵AH<=Uȱξjɏテ>ˡ
テ˖̆O5=R2�FgGgU V UでōjテÙʩ̎mAH<?dS�テマÎˬ
L j V OȸANテÙǸĐjĳ`H< 

� 8 Ů 20 ̬ 12:00 Sɏテ˖̆j˯çAHɫs�8.7 h Oˡテ˖̆Y̖ˇAH(=
� ��)<=Um8�ɫ×sɏテ˖̆O 20.4,�ˡテ˖̆O 23.2,O1e�テÙç
˸O 2.8,ɏȿAH<¼へ�8 Ů 21 ̬Ų̬ǊƲɫ×jčʧAH 16:30 Sɏテ
˖̆j˯çAHɫs�9.3 h Oˡテ˖̆Y̖ˇAH<=Um8Uɫ×s�ɏテ˖
̆O 22.7,�ˡテ˖̆O 22.7,O1e�テÙç˸OͷÚAR6hH<=Uc3
S�テÙCfǸƶSchNɫ×ͷÚSsわúRǅ71f< 

� F=O�ɏĤUテÙǸĐjamS�ùǸƶUɏテ˖̆Uɫ×(テÙʏUɫ×)

mFUɫ7ˡテ˖̆S̖ˇAHm8Uɫ×(テÙƏUɫ×)Uǅj͒üAH(= � 
��)<テÙç˸OUɫ×ɏȿs�ɏテ˖̆j 6:00 ʏƏS˯çAHɒƴSでō
7.4 ,OǊaʾ8:�18:00 ʏƏS˯çAHɒƴSでō-0.2 ,OǊaȻ?6h
H<L]e�ザɫマUテÙç˸Os�ɫ×s̬ˡU^ɏȿA�ΣĐsͷÚAR
2�aA:s�ia6S˲ÙCf=m7ṵ́?gH< 
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3.3.3 ɫ̈˖ºS5;fɫ×ͷÚ 

� ʾʏÍUザɫm̺ɫU×̎s�åʋbćʍザɫマUɫ×ͷÚm̝ゴS̨̬ͷ
̜AN2H(= � ��)<]H�̬ ǊƲɫ×m̬Ǌ˲ɫ×Uでō˔s�FgGgザɫ
7 27.4��23.1��̺ɫ7 26.4��23.7�����<̺ɫsザɫcea̬ǊƲɫ
×7˲:�̬Ǌ˲ɫ×7Ʋ2H`�̬üǅs̺ɫU[37 1.6,Ȼ?6hH< 

� ʁ¹ƊÍOs�̬ ǊƲɫ×Uでō˔sザɫm̺ɫmaS 28.0��̬ Ǌ˲ɫ×U
でō˔sザɫ7 24.2��̺ɫ7 23.2�O1hH(= � ��)<̬でōɫ×sザɫ7
26.1,�̺ɫ7 25.2,O1e�̬üǅs̺ɫUへ7 1.0,ʾ86hH< 

� ̈℃ʋÍOs�̬ ǊƲɫ×m̬Ǌ˲ɫ×Uでō˔s�FgGgザɫ7 29.8��
24.6��̺ɫ7 29.0��24.2�����(= � �	)�̺ɫsザɫceaǊƲɫ×�
Ǌ˲ɫ×maS˲:�̬üǅs̺ɫUへ7 0.6,ʾ86hH<]H�ɫ×7ɏȿ
CfǸĐʷOsザɫm̺ɫU×̎s[\̔A:�ɫ×7˲ÙCfǸĐʷOs̺
ɫU[37ɔS˲×mRf̢˩7ŻdgH< 

� ちÕÍOs 8 Ů 24 ̬S̽ɫ7˳ǫAHH`�8 Ů 20 ̬6d 23 ̬Učʧŭä
jザ2H(= � �
)<̬ ǊƲɫ×m̬Ǌ˲ɫ×Uでō˔s�FgGgザɫ7 28.5,�
27.0,�̺ɫ7 29.9,�24.3,O1e�ザɫm̺ɫUʾȻđŚsʾʏÍmsĮO
1hH<]H�も˖ºU̢˩mAN�ザɫ×Ų̬ͷ̜7「U˖ºm͒ZNȻ?
2H`�̬üǅs̺ɫUへ7 4.1,ʾ86hH< 

� ­ɏUŭäjP � � S]m`H<̬ǊƲɫ×sちÕÍjȸ2NザɫUへ7Ʋ
:�̬Ǌ˲ɫ×sʾʏÍjȸ2NザɫUへ7Ʋ2śƜjǽAH<3.3.2 ƱOȨZ
Hm5e�ザɫマUテÙç˸Oɫ×sɏȿCfH`�ɫ̈SˇCfザɫ×sčʧ
?gHザɫ×cea?dSƲ2mίʘ?gf<L]e�̺ ɫU̬ǊƲɫ×7ザɫ
cea˲2śƜjǽAH=ms�ɫ̈aA:s̺ɫマj˯çCfç˸Oɫ×7
˲ÙAH=mjǽǃAN2f<]H�ザɫm̺ɫŲ̬ͷ̜UśƜbʾȻđŚs
4 ˖ºO´RhN2f<=gSs�ùɫ̈˖ºUɫマƦʣ(ŞɖbǏȄ)bɫċξ
RQ7ÇŇAN2fmίʘ?gf< 
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×
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�,
 

ザɫ ̺ɫ

= � ���ʾʏÍUザɫm̺ɫUɫ×ͷÚ 
                      (2012 ̲ 8 Ů 20&24 ̬) 

��

��

��

��

��

8/20 0:00 8/22 0:00 8/24 0:00

	
�

�,
 

�� ��

= � ���ʁ¹ƊÍUザɫm̺ɫUɫ×ͷÚ 
                    (2012 ̲ 8 Ů 20&24 ̬) 
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×
̎

�,
 

ザɫ ̺ɫ

= � �	 ̈℃ʋÍUザɫm̺ɫUɫ×ͷÚ 
                      (2012 ̲ 8 Ů 20&24 ̬) 

�

��

��

��

��

��

��������� ��������� ���������

×
̎

�,
 

ザɫ ̺ɫ

= � �
�ちÕÍUザɫm̺ɫUɫ×ͷÚ 
(2012 ̲ 8 Ů 20&23 ̬) 

� � � � � � � � � � � � � � � � � � �  
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                                                      (ˊ¯:�)� �  

 ̬ǊƲɫ×� ̬Ǌ˲ɫ×�

� ザɫ� ̺ɫ� ザɫ� ̺ɫ�
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3.3.4 ̶ňザɫU͊たタザScf×̎ͷÚ 

� ʏƱOs�ɫ̈˖º6dU̺ɫ7ȑɫAHザɫcea˲×SRfɒƴ71f
=mjǽAH<F=OもƱOs�̶ ňザɫU͊たタザScfåʋɫ×YUÇŇS
L2Nŵ̘Cf< 

� ʵɍőĐs�ʁ¹ƊÍ�̈℃ʋÍjĔ_őĐmAH<もőĐOs�ƌƭʋ6d
ȑɫAHʁ¹ƊÍUȕÌɫ̈˖º6dU̺ɫ7ƌƭʋYďſA�2 km ÙテÖ
℃ʋÍ7ǉXȑɫCfm23͊たタザ7ƭigN2f(= � �()<ʁ¹ƊÍUザ
ɫm̺ɫ�̈℃ʋÍUザɫU̬ǊƲɫ×j͒üAHm=h�ʵɍőĐU 8 Ů 20

̬6d 5 ̬ĐUでōsʁ¹ƊÍUザɫ7 28.3,�̺ɫ7 26.6,�̈℃ʋÍUザ
ɫ7 29.9,O1hH(= � ��)<¼øS͒üsO8R27�ȻõʋもʋUɏテ>ˡ
テ˖̆UテÙç˸(3.3.1 Ʊ)Os 1 km 1HeΦ 0.2,�ǥUめćʍザɫマUテÙ
ç˸(3.3.2 Ʊ)Os 1 km 1HeΦ 0.1,Uɫ×ɏȿO1hH=mjƬ4fm�ʁ
¹ƊÍUďſ˖̆6d̈℃ʋÍUȑɫ˖̆]OUőĐOĦ=fɫ×ɏȿs˖̆
ĐUɫ×ǅm͒ZNろǰO8f[QȻ?2mίʘ?gf<chN�ʁ¹ƊÍU̺
ɫ7ƌƭʋSďſCf=mOƌƭʋUɫ7ベb?g�FUÙテÜ℃ʋÍUザ
ɫ×̎7˲:ス4dgHmƬ4dgf< 

� ¼へ�8 Ů 11 ̬6d 12 ̬UポʬĆ̂ĜĐS52Ns�ɏĤm´RfśƜjǽ
AH (= � �
)<11 ̬Os̈℃ʋÍUザɫ7ɔSƲ×O1hH7�12 ̬U̬ǊƲ
ɫ×sʁ¹ƊÍUザɫ7 25.8,�̺ ɫ7 26.9,�̈ ℃ʋÍUザɫ7 25.8,�̬ Ǌ
˲ɫ×sʁ¹ƊÍUザɫ7 23.0,�̺ɫ7 23.1,�̈℃ʋÍUザɫ7 23.3,O
1e�̬ǊƲɫ×sʁ¹ƊÍU̺ɫ7ǊaƲ6hH< 

� ɫ×UʾȻđŚ7´RhHƀÁjわd6SCfH`�8 Ů 20 ̬6d 24 ̬Rd
XS 8 Ů 11 ̬6d 12 ̬Uù˖̆Uɫ¯ͷ̜j͒üAH(= � ���� ��)<8 Ů 20

̬6d 24 ̬RdXS 11 ̬Uɫ¯sª˵AN2HUSʵAN�11 ̬U 21 Ǹƽ6
d 12 ̬U 2 ǸƽS6;Nʁ¹ƊÍUザɫUɫ¯7ĲũS˲ÙA�ĮS̈℃ʋÍ
UザɫUɫ¯sɏȿAN2H<=g[QU％ĜĐSƌƭʋUテヒ7ĲͷAHm
sƬ4S:2H`�=UĜĐOsʁ¹ƊÍ7ȑɫヒjƂdA�FUŭämAN̈
℃ʋÍYUĽĶɫヒ7ʢÞAHmƬ4fU7ʲ̓O1f<=Um8�ʁ¹ƊÍ6
d̈℃ʋÍUőĐS5;fƌƭʋUテヒs 12 ̬Uへ7ʾ8:�テÙç˸OUɫ
×ɏȿaス4dgfH`�ʁ¹ƊÍU̺ɫ×m̈℃ʋÍUザɫ×UʾȻđŚ7
Į̅AHmƬ4dgf<=Uc3S�ɫ̈˖ºUȑɫ7åʋテヒjĲũSʢƂ?
EHɒƴSs�åʋUテÙç˸OUɫ×ͷÚSaʾ8RÇŇjİ\C< 
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= � �( ʁ¹ƊÍm̈℃ʋÍUøσɩ 
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×
̎

�,
 

ʁ¹ƊÍ ザɫ ʁ¹ƊÍ ̺ɫ ̈℃ʋÍ ザɫ

= � �� ʁ¹ƊÍUザɫm̺ɫ�RdXS̈℃ʋÍUザɫUɫ×ͷÚ 
        (2012 ̲ 8 Ů 20&24 ̬) 
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 ʁ¹ƊÍUザɫm̺ɫ�RdXS̈℃ʋÍUザɫUɫ×ͷÚ 
� � � � (2012 ̲ 8 Ů 11&12 ̬) 
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ɫ
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ʁ¹ƊÍ ザɫ ʁ¹ƊÍ ̺ɫ ̈℃ʋÍ ザɫ
= � �� ʁ¹ƊÍUザɫm̺ɫ�RdXS̈℃ʋÍUザɫUɫ¯ͷ̜ 

� � � � (2012 ̲ 8 Ů 20&24 ̬) 
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ʁ¹ƊÍ ザɫ ʁ¹ƊÍ ̺ɫ ̈℃ʋÍ ザɫ

= � �� ʁ¹ƊÍUザɫm̺ɫ�RdXS̈℃ʋÍUザɫUɫ¯ͷ̜ 
� � � �  (2012 ̲ 8 Ů 11&12 ̬) 
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�
�)� ɫ̈˖ºOUɫタザ7テºɫ×Sゲ4fÇŇ�
� =g]OUŭäj̙]4NテºʑʴOUɫ×ͷÚSL2NƬǘCf<テº̨
O̬ǊƲɫ×�でōɫ×7ǊaƲ×SRhHUs�ȻõʋもʋUˡテ˖̆O1h
H<ȻõʋもʋUˡテ>Ùテ˖̆ĐOs�ʾʏÍU̺ɫ�ƌƭʋ�ʾ℃ʋ7Ȼõ
ʋSテ̮Cf<ù˖̆Uɫ×j͒üCfm�ȻõʋもʋsǨʋbɫ̈˖º6dU
̺ɫceaƲ×O1hH<Ȼõʋもʋ6ds」:Uɫ̈˖º7ȑɫCf7�FU
̺ɫU[mkQsȻõʋOsR:ǖʋYďſCf<FUH`�3.3.4 ƱOǽAH
ɫ̈˖ºj˯çCf=mScfɫ×ɏȿUスɯsĦ8R2<¼へ�ʾ ℃ʋbƌƭ
ʋSsǥUめザɫbʁ¹ƊÍRQ�ģΜUʾ82ɫ̈˖ºU̺ɫ7ďſCfH
`�åʋテÙScfɫ×ɏȿ7ス4dgH<L]e�ȻõʋもʋOs�ˡテ>Ù
テĐSɫ̈˖º6dU̺ɫ�RdXS�̺ ɫ7ďſANɫ×ɏȿ7ス4dgHǨ
ʋ7テ̮Cf=mO�l テceaÙテO˲×SRhHmƬ4dgf<­ɏU=m
6d�ɫ̈UÇŇ7R2åʋテÙOs�¼へ˾Sɫ×sɏȿCfH`Ùテ[QƲ
×SRf<¼へ�ɫ̈˖ºjĔ_テºOs�ザɫ7ɫ̈˖ºj˯çA�̺ɫmA
NďſCfç˸Oɫ×ɏȿ7ス4dgfɒƴ71f<ϖ4W�˲ ×UザɫjÙテ
SʡeH2ɒƴ�ǸĜSchNs̶ňザɫU͊たタザj，ŋ˾S5=R3=m
7Ƙä˾O1fß̵ɰ71f< 

� ?dS�8 ŮUポʬĆ̂ĜĐS52N̈℃ʋÍUザɫsɫ¯7ª˵AN2fǍ
sʁ¹ƊÍUザɫ>̺ɫceaƲ×O1hHSađida�ʁ¹ƊÍ7ȑɫヒj
Ƃȼ?EHǍs�̈℃ʋÍUザɫsʁ¹ƊÍU̺ɫcea̬ˡs˲×O1hH<
ƌƭʋbȻõʋOsͭɬUÍ7̆ǎAN2fH`�ɏĤUc3SɏテUȑɫÍ
OUȑɫヒUʢƂ7ÙテUåʋS5;fɫɢbテʩSÇŇjİ\CmƬ4dg
f< 

=U=m6d�テº̨Uɫ×ͷÚjɵúSίʧCfSs�åʋテÙç˸Uɫ×
ɏȿI;OR:�ɫ̈˖ºUラϦm̺ɫ7ɫ×Sİ\CÇŇaƬニCf=m7
しßŪO1f=m7わd6SRhH< 
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��	� V;14�5�
� もɉOs�ͭɬUɫ̈˖ºjĔ_テº̨S52Nɫ̈˖ºUɫタザ7åʋɫ
×Sゲ4fÇŇjわd6SCfH`�åʋRdXSɫ̈˖ºS52Nɫ×mテ
ヒUčʧj5=RhH<FUŭä�­ÙU=m7わd6SRhH< 

 
(1) åʋUテÙç˸Osɫ×ɏȿ7Ħ8H<̝ ゴS�ザɫマUテÙç˸S52N

aɫ×ɏȿ7Ħ=f=m7ṵ́?gH<]H�ザɫマ̨Osɫ×ɏȿsˢĐ
U^Ħ=e�ΣĐUテÙç˸Osɫ×ͷÚAR2�aA:sɫ×7˲ÙCf
=m7ṵ́?gH< 

(2) ͭɬUɫ̈˖º̨Uザɫm̺ɫU×̎j͒üCfm�2agU˖ºa̺ɫ
Uへ7ザɫcea˲×O1fśƜjǽAH<=gs�ɫ̈RdXS̺ɫマj
テÙCfç˸Oɫ×7˲ÙAHH`mƬ4dgf< 

(3) ̶ňザɫU͊たタザ75=RigN2főĐOs�ɏテɫ̈˖ºU̺ɫ7
åʋSテ̮Cf=mOåʋɫ×7˲ÙA�Ùテɫ̈˖ºUザɫU×̎7˲
:ス4dgH<]H�ɏテɫ̈˖ºUȑɫヒUʢƂSchNåʋテヒ7ͷÚ
A�FUŭämANåʋUテÙç˸OUɫ×ͷÚU̎ƴ2a´Rf=m7
ǽǃ?gH< 

(4) ɫ̈UÇŇ7R2åʋテÙOs�¼へ˾Sɫ×sɏȿCfH`Ùテ[QƲ
×SRf<¼へ�ɫ̈˖ºjĔ_テºOs�ザɫ7ɫ̈˖ºj˯çA̺ɫ?
gfç˸Oɫ×ɏȿ7ス4dgf<chN�ɫ̈˖ºj」:Ĕ_テºS52
Nɫ×ͷÚjɵúSίʧCfSs�åʋテÙç˸Uɫ×ɏȿI;OR:�ɫ
̈˖ºUラϦm̺ɫ7ɫ×Sİ\CÇŇjƬニCf͛ジ71f=m7わd
6SRhH< 
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	�� Y>\1[$(J0�-7>#S%�

	��� 2.50�
� � ɉOs�ɫ̈˖ºUɫタザmåʋɫ×mUđŚSˣΟA�Fgd7〜ƍSÇ
ŇAN2f=mjわd6SAH<=gs�ɫ̈˖ºjĔ_テºOɫ×jɵúSί
ʧCfH`Ss�́ ̣Uåʋɫ×��¢I;OsしȣつO1e�ɫ̈˖º̨OU
ɫ̜ʹbɫ×ͷÚj̷¨A�FUƄɍj��¢ÚCf͛ジ71f=mj²りA
N2f< 

� ɫ̈˖º̨OUɫ×ͷÚjceɌǌSつ、CfH`Ss�ćʍザɫマ�Ǩʍザ
ɫマ�Ȼザɫマj˯BNɫ̈b̺ɫマSザɫ7̖ˇCfm23¼ポUɫ̜ʹj
ˮ2�ù˖̆OUɫ×j̷¨Cf͛ジ71f<� ɉOs�ɫ̈˖ºUǊɏテmǊ
ÙテS1Hfćʍザɫマɏˎmćʍ̺ɫマよˎUɫ×ͷÚjǽAH7�FUĐ
Uɫ×ͷÚSL2Nsわd6SO8N2R2<]H�ćʍザɫマUつ、ʵɍmA
HǥUめćʍザɫマs�ùčʧ˖̆ĐUĺπ7 10 km ­ɏπgN5e�˖̆Đ
OUɫξɕůU¸2bĠɍɕůmUđŚjɌǌSŵ̘CfSs�őĐĺπ7ˬ
C9H< 

� もɉOs�¼LUɫ̈˖º̨UザɫマŤSˣΟA�ùザɫマUテÙç˸S5;
fɫ×ͷÚUɖņjƄ˖čʧSchNわd6SCf< 

 
	��� D<F1AI�
� もɉUΟ˾S˿AHʵɍɫ̈˖ºjʎ˵CfH`�ʏɉO̡dgHʾʏÍ�ʁ
¹ƊÍ�̈℃ʋÍ�ちÕÍUザɫ×jǉ̎つ、Cf< 

� = 	 � S 2012 ̲ 4 Ů 23 ̬6d 8 Ů 23 ̬S5;fʾʏÍザɫU̬ǊƲɫ×m
̬Ǌ˲ɫ×jǽC<ラϦĜĐj˯BNザɫ×sČb6SɏȿAN5e�]H�̬
üǅs 3.8,˸̎Oª˵AN2H<¼へ�ちÕÍaザɫ×7ȷ$SɏȿCf̆s
ľ˯AN2H7�̬üǅs 1.5,˸̎O1e�ʾʏÍS͒Zfm̨̬ͷ̜7Ȼ?
6hH (= 	 �)<P 	 � S�4 ÍUŮにU̬ǊƲɫ×�̬Ǌ˲ɫ×�̬üǅUで
ō˔jǽC<R5�5 ŮUでō˔S 4 ŮU 6 ̬ĐUčʧŭäjĔ`H<2agU
˖ºS52Na 4 ŮÙȬ6d 8 ŮÙȬS6;NČb6Sɫ×7ɏȿAN2f7�
ʁ¹ƊÍ�̈℃ʋÍ�ʾʏÍUザɫ×U̬üǅs 3.4 - 4.3,O1fUSʵAN�
ちÕÍU̬üǅs 1.2 - 1.8,mわd6SȻ?6hH< 

� ʾʏÍ�ʁ¹ƊÍ�̈ ℃ʋÍsȻõʋǨʋUƌƭʋ�ちÕÍsȻõʋもʋ6d
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ȑɫAN2fH`ɫƃ7´Rf(= � �)<ɫƃU¸27̬üǅUǅjÂ8Ħ=A
N2fß̵ɰjŵ̘CfH`�ùåʋɫ×U̬üǅj͒üAH<2012 ̲ 8 Ů 20

̬6d 24 ̬UƌƭʋUɏ>ˡ>Ùテ˖̆S5;f̬üǅs�FgGg 5.0,�
5.4,�3.3, O1hH(= � ()<¼へ�ȻõʋもʋUɏ>ˡ>Ùテ˖̆S5;f
̬üǅaFgGg 5.8,�6.8,�3.1,O1e�ƌƭʋUɫ×m͒üANわúRǅ
sR6hH(= � 
)<L]e�ɫƃɫ×U¸27ザɫ×U̬üǅUǅjaHdA
HmsƬ4S:2< 

4 ÍUザɫ×mFgGgUɫƃɫ×U̬üǅj͒üCfm�ƌƭʋ6dȑɫA
N2f 3 ÍUザɫ×sɫƃɫ×cea 1.0,ʏƏȻ?2USʵAN�Ȼõʋもʋ
6dȑɫAN2fちÕÍOsǸĜSchNs 5.0,˸̎Ȼ?2<ちÕÍU̬üǅ
7Ȼ?2ξάmAN�ラϦへ΅UÇŇ7ķ<dgf<ちÕÍsȻõʋjE8ǫ`
Ną̠̊Sザɫj˧トAN5e(デ¹ラϦ)�åʋɫ×Ų̬ͷ̜są̠̊ORd
?gf<FUŭä�ちÕÍUザɫ×̎s�「U 3 Íceaͷ̜7Ȼ?:RhHm
Ƭ4dgf< 

� m¥���mRfåʋɫ×7ʾ8:ͷ̜AN2fm�ɫ̈˖ºOUɫ×ͷÚ
7˖º̨OɷBHaU6�˖ºöO1fåʋɫ×Uͷ̜ScfaU6U͈ː7
̪A2<chN�ɫ̈˖º̨そUɫ×ͷÚU^SɆ̆j̓NNë、CfH`S
s�ちÕÍUc3Sɫƃɫ×7ª˵AN2f=m7Έ]A2<]H�3.3.4 ƱO
わd6SAHc3S�ͭɬUɫ̈˖º7るȡAN2főĐOsɏテɫ̈˖º6
dUďſɫUÇŇjȕ;fŃg71f7�ちÕÍUɏテSsʾ8Rɫ̈˖º7
R:�FŬ6daもɉUë、S˿AN2f<chN�ちÕÍ１˖ïパőȕÌ˖
őjŸĴʵɍ˖Sʎ˵A�­ưUɫ×čʧRdXSɫ×ίʧ��¢UƦ˜j5
=RhH< 

 
�
�
�
�
�
�
�
�
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×
̎

�,
 

ǊƲɫ× Ǌ˲ɫ×

�

)

��

�)

	�

	)


�


)

���� ���� ��� ���� ���� ��� ����

×
̎

�,
 

ǊƲɫ× Ǌ˲ɫ×

� � = 	 � ʾʏÍS5;fǊƲɫ×mǊ˲ɫ×�
� � � � �	��	 ̲ ( Ů 	) ̬&, Ů 	
 ̬ �

= 	 �� ちÕÍS5;fǊƲɫ×mǊ˲ɫ×�
� � � � � � � �	��	 ̲ ( Ů 	) ̬&, Ů 	
 ̬ �
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�
�

P 	 ��( ÍS5;fǊƲɫ×>Ǌ˲ɫ×>̬üǅ�
� � � � � � � � � � � � � � �	��	 ̲ ( Ů 	) ̬&, Ů 	
 ̬ �

�ˊ¯., �
� ʾʏÍ� ʁ¹ƊÍ� ̈℃ʋÍ� ちÕÍ�

� ǊƲɫ×� Ǌ˲ɫ×�
�̬üǅ � ǊƲɫ×� Ǌ˲ɫ×�

�̬üǅ � ǊƲɫ×� Ǌ˲ɫ×�
�̬üǅ � ǊƲɫ×� Ǌ˲ɫ×�

�̬üǅ �
) Ů� ���
� �)�)��(�� � ����� �
�	��
�) � 	��)� �
�
��(�	 � ����� ��������( �


 Ů� 	���� �,����
�, � 		�	� �,����
�) � 		�,� ������
�� � 		��� 	��	����, �

� Ů� 	(�
� 	�����
�
 � 	)�)� 		����
�( � 	
�)� 		�)��(�� � 	
��� 	(�)����
 �

, Ů� 	
��� 		����
�, � 	��
� 	
����
�( � 	,�
� 	(�
��(�
 � 	,�(� 	��	����	 �
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	��� Q" 1*Z�
� もʅOs�ɫ̈˖º̨Uɫ×ͷÚSL2NȤ̆čʧj5=RhHちÕÍ１˖
ïパőȕÌ˖őUøジjȨZf<ϰɑŹL:W^d2ǥ�ɔʜǥ�ȑȒǥS]H
7fちÕÍ１˖ïパőȕÌ˖ősȻõʋもʋjɫƃmAN5e�１˖タザU」
:7ɫ̈O1f(= 	 �)<ちÕÍOsʏȨU˯eデ¹ラϦjȅǩAN2f<もʵ
ɍ˖ºs�×ˑRĠƔjガAN5e�ɫȄaª˵AN2fH`ˌɫU×̎˪ʅb
ɫȄ¶ǷUH`Uÿ;テAラϦs5=RigN2R2(℃ƛ>ǂ̗�2006)<ラϦ
ĜĐs 4 Ů 25 ̬6d 8 Ů 23 ̬O1e�ưÅ̬jȸ2N 24 ǸĐポʬ˯ɫ75=
RigN2f< 

� ȑɫ?gHザɫsʽ˯ザɫマmʋ˯ザɫマU 2 LUćʍザɫマj˯BN̽ɫ
?gf<ʽ˯ザɫマUÎˬsΦ 13 km�čʧĜĐˡUǊʾテヒs 6.2 m3/s�ʋ˯
ザɫマUÎˬsΦ 10 km�Ǌʾテヒs 6.2 m3/s O1f<ćʍザɫマ6dǨʍザɫ
マYUつɫƠceÙテUɫċξs̶â75=RhN2f<̺ɫsćʍ̺ɫマ(ˡ
˯ʋ)6dȻõʋYďſCf<ちÕÍUȕÌ˖ő̒Ssʽ˖71e�ˡ˯ʋSs
˖Ùɫ7キɫAN2f<̟ ÙɫUテ̮Scfɫ×ͷÚUÇŇj̺ȸCfH`�ʋ
˯ザɫマȕÌ˖őS52NčʧjȅǩAH< 

� ちÕÍUザɫĽĶs͒ü˾ª˵AN2fH`�̺ɫマUE8ɏ<b˖ǫ̋O
U͊たタザRQs[mkQR:�ćʍ̺ɫマYs¼ìǟ2U̺ɫ7テȦAN2
f<ザɫマ(ćʍ�Ǩʍ�Ȼザɫマ)sCZNw¥t¡B�ǚΛ˨e�̺ ɫマ(ćʍ�
Ǩʍ�Ȼ̺ɫマ)s[mkQUőĐ7ǔĸO1f7�ćʍ̺ɫマU¼そU^w¥
t¡B�ǚΛ˨eO1f<]H�¼そUɫ̈Ss«ĸ7せʄ?gN2f< 
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= 	 �� ちÕÍ１˖ïパőȕÌ˖Uøジ 
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	�	� H4TU�
� ザɫマS5;fテÙç˸OUɫ×ͷÚj̷¨CfH`�­ÙU˖̆Sɫ¯>ɫ
×ŧ(Solinst Ȉ Levelogger Edge Model 3001�ɫ×Učʧɸ̎s 0.1,)jʄ˙A�
10 つĐýOポʬčʧAH<ćʍザɫマUテÙç˸S5;fɫ×ͷÚj̷¨Cf
H`�ʋ˯ザɫマS52N�ʽ˯ザɫマmUつɫ˖̆6d 0.4 km�4.7 km�10.4 

km ÙテjFgGgɏテ>ˡテ>Ùテ˖̆Sʎ˵AH(= 	 	)<ǹS�ce％2ő
ĐOUɫ×ͷÚj̷¨CfH`�ʋ˯ザɫマɏˎ6d 2.6 km ˖̆OつɫAN2
fƌ¦ʯザɫマUつɫ˭Ùjɏテ˖̆�つɫ6d 1.2 km ÙテjÙテ˖̆Sʎ˵
AH<čʧs 2013 ̲&2017 ̲U 4 Ů 25 ̬6d 8 Ů 25 ̬U 5 ̲ĐOȅǩAH<
HIA�̲ Scfʾ8R¸2sŻdgR6hHH`�もɉOsùčʧ˖̆S52
N͒ü˾ª˵AHŭä7̡dgH 2015 ̲U�B�jȐSǟザAH< 

� ?dS�ȻザɫマS5;fテÙç˸Uɫ×ͷÚj̷¨CfH`S�ʋ˯ザɫマ
ˡテ˖̆U 640 m ɏテOȻザɫマSつɫA�つɫ˖̆6d 300 m ÙテOȑɫj
5=RhN2fɫ̈¼けUɫƛS52Nɫ¯>ɫ×čʧj 2015 ̲ 7 Ů 15 ̬6
d 8 Ů 25 ̬�2017 ̲ 6 Ů 22 ̬6d 8 Ů 25 ̬SȅǩAH(= 	 
)<もƪOs�
ɏĤUザɫマUčʧŭäm͒üŵ̘CfH`�つ、S 2015 ̲Učʧŭäjザ2
H< 
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= 	 	� čʧ˖̆Uøσɩ�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
= 	 
� ʋ˯ザɫマˡテ˖̆ŎぼUøσɩ�
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	�
� H4/&�6335�
4.5.1 ćʍザɫマUテÙç˸S5;fɫ×ͷÚ 

� 8 ŮUɴ̬̂S5;fʋ˯ザɫマUɏテ>ˡテ>Ùテ˖̆Uɫ×ͷÚj= 	 (
SǽC<ù˖̆Uでōɫ×s�ɏテ6d 29.5,�30.4,�30.0,O1hH<ɫ×
̬üǅUでōs 1.6,�1.8,�2.4,O1e�Ùテ[Qʾ8:RhH<	�� ʅOȨ
ZHm5e�ちÕÍOsデ¹ラϦUÇŇjȕ;Nåʋɫ×U̬ͷÚsą̠̊O
Rd?gf7�ćʍザɫマUテÙS͇hN̨̬ͷ̜7ʾ8:Rf=m7ṵ́?
gH<3.3.2 Ʊm̝ゴUへ΅OテÙǸĐjŧǝAHŭä�ùőĐUテÙǸĐsɏ
テ>ˡテőĐ7 2.3 h�ˡテ>ÙテőĐ7 2.7 h O1hH<テÙǸĐjamSɫí
7ɏテ˖̆mˡテ˖̆j˯çAHFgGgUǸƶUɫ×j͒üCfm�ɏテ>ˡ
テőĐ(テÙĺπ 4.3 km)Os̬ˡ�ΣĐmaSɫ×7ɏȿAH(= 	 �)<¼へ�
ˡテ>ÙテőĐ(テÙĺπ 5.7 km)S52Ns�ɫ×s̬ˡSǊʾ 0.7,ɏȿA�
ΣĐSǊʾ 1.0,˲ÙAN2H(= 	 
)< 

� ˡテ>Ùテ˖̆ĐUɫ×s�̬ˡSɏȿ�ΣĐS˲ÙAH<ćʍザɫマUザɫ
sテÙSmaRhNǨʍザɫマSつɫ?gf<FUH`�Ùテ[Qテヒ7ȼR
:�ù˖̆U̬でōテヒsɏテ6d 4.03 m3/s�2.32 m3/s�0.56 m3/s O1hH<テ
ヒ7ȼR2[Q̱コヒaȻ?:RfH`�テÙç˸O̝Ḇヒ7̬ȇRQOゲ
4dgHɒƴSs�ɏテceaÙテOɫ×7ͷÚAbC6hHmƬ4dgf<=
Uc3S�Ùテ˖̆Osɫ×7×]ebC:�ベ4bC2śƜ7ṵ́?gH< 
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��

��

��

��

��

�������� �������� ��������

×
̎

�,
 

ɏテ˖̆ ˡテ˖̆ Ùテ˖̆

�������� ��������� �������� ��������� ��������

��

��

��

��

��

�������� ��������� �������� ��������� ��������

ˡテ˖̆j˯çAHǸƶ

×
̎

�,
 

ɏテ˖̆j˯çAHǸƶ
ɏテ˖̆˯çǸUɫ× ˡテ˖̆˯çǸUɫ×

= 	 ( ʋ˯ザɫマUù˖̆Uɫ×ͷÚ 
       (2015 ̲ 8 Ů 3&4 ̬)�  

= 	 � ʋ˯ザɫマS5;fɏテ˖̆˯çǸm 
� � � � � � � � �  ˡテ˖̖̆ˇǸUɫ×U͒ü (2015 ̲ 8 Ů 3&4 ̬) 
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�������� ��������� �������� ��������� ��������

��

��

��

��

��

�������� ��������� �������� ��������� ��������

Ùテ˖̆j˯çAHǸƶ

×
̎

�,
 

Ùテ˖̆j˯çAHǸƶ

ˡテ˖̆˯çǸUɫ× Ùテ˖̆˯çǸUɫ×

= 	 
 ʋ˯ザɫマS5;fˡテ˖̆˯çǸm 
� � � � � �        Ùテ˖̖̆ˇǸUɫ×U͒ü(2015 ̲ 8 Ů 3&4 ̬) 
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4.5.2 ǨʍザɫマUテÙç˸S5;fɫ×ͷÚ 

� 8 ŮUɴ̬̂S5;fƌ¦ʯザɫマUɏテ>Ùテ˖̆Uɫ×ͷÚj= 	 � Sǽ
C<ù˖̆Uでōɫ×s�ɏテ6d 30.8,�31.4,O1hH<ɫ×̬üǅsでō
O 1.7,�1.9,O1e�ʋ˯ザɫマm̝ゴSÙテ[Qʾ86hH<テÙǸĐs 0.5 

h O1e�FgGgUɏテ>Ùテ˖̆U˯çǸƶjamS͒üj5=R3m�Ǌ
ʾO̬ˡs 0.9,�ΣĐs 0.3,ɫ×7ɏȿAH(= 	 ��)<ƌ¦ʯザɫマUɏテ>
ÙテőĐs�ʋ˯ザɫマUɏテ>ˡテőĐm̝ゴUśƜjǽAH<¼へ�ƌ¦ʯ
ザɫマOs 0.5 h UĐSǊʾO 0.9,ɫ×7ɏȿAH7�ʋ˯ザɫマɏテ>ˡテ
őĐOs 2.3 h UĐSǊʾO 1.7,�l テ>ÙテőĐOs 2.7 h UĐSǊʾO 0.8,
ɏȿAN2H<ƌ¦ʯザɫマOsʋ˯ザɫマceaˊ¯ǸĐ1HeUɫ×ɏȿ
̎7ʾ82=m7わd6SRhH<� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� ƌ¦ʯザɫマU̬でōテヒsFgGg 0.57 m3/s�0.45 m3/s O1e�ʋ˯ザɫ
マUù˖̆UテヒceaȻ?2<]H�ʋ˯ザɫマmƌ¦ʯザɫマUɫマƦʣj
͒üCfm�ʋ˯ザɫマɏテ˖̆�ˡテ˖̆�Ùテ˖̆UɫマだsFgGg 5.2 

m�4.1 m�2.7 m O1e�ƌ¦ʯザɫマUɏテ˖̆�Ùテ˖̆sFgGg 1.8 m�
1.7 m O1hH<ラϦĜĐUでōUɫɢs�ʋ˯ザɫマɏテ˖̆6dȰSFgG
g 1.13 m�0.71 m�0.65 m�ƌ¦ʯザɫマUɏテ˖̆�Ùテ˖̆sFgGg 0.56 

m�0.41 m O1hH<=Uc3S�ǨʍザɫマUへ7ɫマUģΜaȻ?2H`ʋ
˯ザɫマceaɫ×7ͷ̜AbC2ƦʣjǷhN2HmƬ4dgf< 
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��
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��

��

��

�������� �������� ��������

×
̎

�,
 

ƌ¦ʯザɫマ ɏテ˖̆ ƌ¦ʯザɫマ Ùテ˖̆

�������� ��������� �������� ��������� ��������

��

��

��

��

��

�������� ��������� �������� ��������� ��������

Ùテ˖̆j˯çAHǸƶ

×
̎

�,
 

ɏテ˖̆j˯çAHǸƶ

ƌ¦ʯザɫマ ɏテ˖̆˯çǸUɫ× ƌ¦ʯザɫマ Ùテ˖̆˯çǸUɫ×

= 	 � ƌ¦ʯザɫマUù˖̆Uɫ×ͷÚ 
       (2015 ̲ 8 Ů 3&4 ̬)�  

= 	 �� ƌ¦ʯザɫマS5;fɏテ˖̆˯çǸmÙテ˖̖̆ˇǸU 
        ɫ×U͒ü(2015 ̲ 8 Ů 3&4 ̬) 
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4.5.3 ȻザɫマUテÙç˸S5;fɫ×ͷÚ 

� 2015 ̲ 8 Ů 3 ̬6d 4 ̬S5;fʋ˯ザɫマUɏテ>ˡテ˖̆RdXSɫ̈
ɫƛUɫ×j= 	 �� SǽC<ʋ˯ザɫマUɏテ>ˡテ˖̆U̬ǊƲɫ×Uでō
˔s 30.5,�31.5,O1e�̬ Ǌ˲ɫ×Uでō˔s 28.9,�29.7,O1hH<4.5.1

ƱOȨZHʋ˯ザɫマUɏテ>ˡテőĐUɫ×ͷÚm̝ゴS�̬ ˡ>ΣĐmaS
ɫ×7テÙç˸OɏȿAN2H< 

� ¼へ�ë、ĜĐS5;fɫ̈ɫƛUɫ×�̬ ǊƲɫ×�̬ Ǌ˲ɫ×UでōsF
gGg 30.0,�34.3,�27.3,O1hH<ʋ˯ザɫマUɏテ˖̆Uɫ×m͒üC
fm�̬ ˡsǊʾO5cF 3.8,Ʋ:�ΣĐsǊʾO 1.6,˲6hH<ʋ˯ザɫマ
Uɏテ>ˡテőĐOつɫ?gHザɫs�Ȼザɫマj˯hNʵɍɫ̈SĽĶ?g
f<ȻザɫマUģΜsćʍザɫマbƌ¦ʯザɫマceaȻ?:�ɫɢsȻザɫマ
ɏˎO1hNaɫɢs 0.1-0.2 m ˸̎O1f<FUH`�̱コヒ7Ȼ?:�̱Ɠ
ĉUÇŇ7ł:ƄgHmƬ4dgf<=Uc3S�ɫマģΜ7Ȼ?2[Qɫ×ͷ
Ú7ʾ8:Rfm23Ƅɍs�ɫマUģΜScda�ザɫマŤʑʴj˯ANṵ́
?gH< 
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��

��

�������� ��������� �������� ��������� ��������

×
̎
(,
)

ʋ˯ザɫマɏテ˖̆

ʋ˯ザɫマˡテ˖̆

ɫ̈ɫƛ

= 	 �� ʋ˯ザɫマmɫ̈ɫƛUɫ×ͷÚ 
        (2015 ̲ 8 Ů 3&4 ̬) 
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	�(� V;14�5�
� もɉOs�ちÕÍ１˖ïパőȕÌ˖ǫ̋Uʋ˯ザɫマjʵɍS�ùザɫマUテ
Ùç˸OUɫ×ͷÚj˪ǆ>つ、AH<FUŭä�­ÙU˕Ż7̡dgH< 

 
(1) ćʍザɫマUɏテ>ˡテőĐOs�テÙç˸O̬ˡ�ΣĐmaSɫ×7ɏ

ȿAH<¼へ�ˡテ>ÙテőĐOs̬ˡsɫ×7ɏȿA�ΣĐsɫ×7˲
ÙAH<=U=m6d�̝¼UćʍザɫマO1hNa�őĐSchNɫ×
ͷÚUśƜs´Rf=m7わd6SRhH< 

(2) ćʍザɫマS5;fɫ×U̬üǅsÙテ[Qʾ8:RfśƜjǽAH<ザ
ɫマOsȑɫbつɫ7ƭigfH`�Ùテ[Qɫɢ>テʩ7Ȼ?:�ɫ×
7ͷÚAbC2mƬ4dgf< 

(3) ǨʍザɫマUテÙç˸Os�ćʍザɫマUɏテ>ˡテőĐm̝ゴS̬ˡ�
ΣĐmaSɫ×7ɏȿAH<]H�ćʍザɫマceaˊ¯ĺπ1He�ˊ
¯ǸĐ1HeUɫ×ɏȿ7ʾ86hH<=UśƜs�ȻザɫマUテÙç˸
S52Na̝ゴO1hH<ǨʍザɫマbȻザɫマsćʍザɫマceaɫɢ
7Ȼ?:�テʩ7˛2H`ĠɍɕůScf̱ƓĉUÇŇjȕ;bC2=m
7わd6SRhH< 

(4) ザɫマŤS52Ns�ɫɢbテʩ7Ȼ?2[Qɫ×ͷÚU̎ƴ27ʾ8:
RfH`�テヒ7ȼR:�ɫマģΜaȻ?2よˎ(̝¼UザɫマO1gWÙ
テ�˖őʑʴO1gWȻザɫマ)[Qɫ×7ͷÚAbC2=m7ṵ́?g
H< 
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�� Y>\0�-7>#XC98�12G�


��� 2.50�
� 	 ɉOs�ザɫマUテÙç˸S5;fɫ×ͷÚjつ、AHŭä�テヒ7ȼR:�
ɫマģΜ7Ȼ?2よˎ[Qɫ×ͷÚ7ʾ82=mjわd6SAH<もɉOs�ě
ʮUåʋɫ×ίʧ��¢jザɫマS˿ÔA�FUǉƄɰjŵ̘Cf=mO�ザɫ
マUɫ×ίʧS͛ジRジʔjわd6SAH<?dS�čʧŭäjamSɫ×ίʧ
��¢jïパA�ザɫマUɫ×ίʧ��¢UƦ˜j5=RhH< 

 

��� V;14�5�
� もɉOs�åʋɫ×ίʧ��¢jザɫマS˿ザA�FUǉƄɰjŵ̘Cf=m
O�ザɫマUɫ×ίʧS͛ジRジʔjわd6SAH<?dS�čʧŭäjamS
åʋɫ×ίʧ��¢jïパA�ザɫマUɫ×ίʧ��¢UƦ˜j5=RhH<F
Uŭä�­ÙU=m7わd6SRhH< 

 
(1) ćʍザɫマUɏテ>ˡテőĐRdXSˡテ>ÙテőĐ�ǨʍザɫマS52

Nåʋɫ×ίʧ��¢j˿ザCfm�ćʍザɫマUɏテ>ˡテőĐmǨʍ
ザɫマUɫ×sɔSçȻSɪ˵?gH<¼へ�ˡテ>ÙテőĐOsǊ˲ɫ
×sǉƄO8HaUU�ǊƲɫ×sçʾSɪ˵?gH<��¢Uɪ˵ɸ̎
sőĐSchN´RhH< 

(2) ��¢ŧǝSザ2HĠɍʽčʧ˔mザɫマ̨öUぞʩ>ȃ̎Učʧ˔j͒
üAH<ȃ̎sʾǅ7R6hH¼へO�ɫマ̨UぞʩsĠɍʽUčʧ˔c
eaɔSȻ?:�]H̨̬ͷ̜aȻ?6hH<A6A�ŧǝSザ2Hぞʩ
jɫマ̨UぞʩU˔S˙8ĉ4Na���¢ɪ˵ŭäYUÇŇsȻ?:�
Ɔ˵˾O1hH< 

(3) ǨʍザɫマS52NザɫマなΛmザɫU×̎čʧjȅǩAHŭä�ザɫマ
なΛ×̎sザɫ×ceaǊʾO 30,˸̎Ʋ6hH<]H�̱Ɠĉsザɫm
？AN2fなΛU^OĦ8f=m7ǽǃ?gH< 

(4) ザɫマUɫ×ίʧ��¢SザɫマなΛ×̎Uίʧ��¢jʕ^Ƽ^�ćʍ
ザɫマɏテ>ˡテőĐ�ˡテ>ÙテőĐ�ǨʍザɫマS52Nɸ̎ŵɋj
5=RhH<FUŭä�ćʍザɫマɏテ>ˡテőĐ�ǨʍザɫマS52N



 47 

sɸ̎jƜɏ?Ef=m7O8H<¼へ�ćʍザɫマˡテ>ÙテőĐOs
ɪ˵ɸ̎7˲ÙAH< 

(5) ɪ˵ɸ̎7őĐSchN´RfƀÁmANs�ザɫマ̂ˎ6dɫΛ]OU
ĺπ7ÇŇAN2f=m7ǽǃ?gH<CRiJ�ɫマ̂ˎSŎ2[Qな
Λ×̎sƲ×O1fH`�テÙSmaRhNɫΛmɫマ̂ˎUĺπ7πg
fmなΛmU̱Ɠĉ7ザɫ×Sゲ4fÇŇ7˻ƂAH=m7Ƭ4dgf< 
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(� N>\1[$(J0�-7>#S%�

(��� 2.50�
� 	 ɉOsùザɫマS52Nɫ×čʧj5=R2�ザɫマU2agUőĐOaɫ
×ɏȿ75=f=m7ṵ́?gH<=U=m6d�ɫ̈˖º̨Osɫ̈SˌɫC
fç˸aA:s̺ɫマUテÙç˸S52Nɫ×7˲ÙCfH`�3.3.3 ƱOs 8

ŮUɴ̬̂S52Nザɫcea̺ɫUへ7˲×SRhHmƬ4dgf<A6A�
̺ɫマS5;fɫ×čʧsćʍ̺ɫマUよˎOU^ȅǩAN5e�ɫ̈˖º̨
そU̺ɫマUテÙç˸S5;fɫ×ͷÚsわd6SRhN2R2< 

� F=O�もɉOsɫ̈˖º̨U̺ɫマS5;fɫ×ͷÚUȅʹjわd6SC
fH`Sɫ¯>ɫ×čʧjȅǩA�FUčʧŭäRdXSƬǘjȨZf< 

 
(��� H4TU�

6.2.1 ̺ɫマS5;fɫ¯>ɫ×čʧ 

� ŸĴʵɍ˖s 	 ɉ>
 ɉm̝ゴSちÕÍȕÌ˖őmAH<Ȼ̺ɫマ�Ǩʍ̺ɫ
マjテÙCfç˸OUɫ×ͷÚj̷¨CfH`�
 ɉm̝ゴSʽ˖6dU˖Ùɫ
Uテ̮UR2ʋ˯ザɫマȕÌ˖ǫ̋SȤ̆čʧɫ̈őjʄ;N�ɫ¯>ɫ×ŧ
(Solinst Ȉ Levelogger Edge Model 3001�ɫ×Učʧɸ̎s 0.1,)jʄ˙AH(=
( �)<ʋ˯ザɫマȕÌ˖ǫ̋U̺ɫUÍɏ<b͊たタザU5=RigN2R2˖
ºjȤ̆čʧɫ̈őmANʎ˵AH<čʧĐýs 10 つmAH<Ȥ̆čʧɫ̈ő
s�Ț°jǨʍザɫマ�Ȼザɫマ�Ǩʍ̺ɫマO°]gH 8 LU̶őSchNƦ
ɱ?gN5e�Ǩʍザɫマɏˎ6d̶őjFgGg BL1�BL2�BL3(BL7�BL8

mAH<BL1-BL5 ]Osʋ˯ザɫマ6d�BL6-BL8 sƌ¦ʯザɫマ6dǨʍザ
ɫマ�ȻザɫマYmつɫAザɫ7̽つ?gN2f< 

� ̺ɫマsɡ̚ɫ�ǋ̾ċξザɫ�̽ ɫċξザɫSchNƦɱ?gN2f<ǋ̾
ċξザɫsȑɫS͇3ソɫヒbƂɫɢʚǒS͇3łɯソɫヒ�̽ɫċξザɫs
ɫ̈j˯çEaSザɫマ6d˭？̺ɫマYテÙA�¤�t̨U̽ɫjǨ4N2
fɫヒm˵Ī?gN2f(̊はd�1998)<A6A�もʵɍ˖OͅɷAN2fǋ̾
ċξザɫm̽ɫċξザɫU」:s�̶âUɫƛbつɫƛUċξǒňUʅƂSĦ
ÁANͅɷAN5e�ǋ̾ċξザɫb̽ɫċξザɫUもκUΟ˾mANタザ?
gN2R2 (℃ƛ>ǂ̗�2006)<F=O�もŸĴOsùċξザɫjɫ̨̈Oタザ
?gf=mR:̺ɫ?gHザɫmAN©hH< 
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= ( �� Ȥ̆čʧɫ̈őS5;fčʧ˖̆Uøジ�
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  Ȼ̺ɫマSsFgGgͭɬUɫ̈6dUǋ̾ċξザɫmɡ̚ɫ7テ̮AN2
f<F=O�ͭ ɬUɫ̈6dU̺ɫUテ̮bȻ̺ɫマUテÙç˸Uɫ×ͷÚj̷
¨CfH`S BL2 6dU̺ɫ7ȡ]fʑˬΦ 0.4 km UȻ̺ɫマよˎjȻ̺ɫマ
čʧ˖̆mAH<R5�ɻ ɍȻ̺ɫマSsȕÌɫ̈­ö6dUテ̮7R2=mj
ṵ́AH<ザɫ×̎sʋ˯ザɫマUˡテ˖̆S5;fčʧ˔jザ2H< 

� ?dS�ʵɍȻ̺ɫマjĔ_ BL1 6d BL8 ]OUȻザɫマmȻ̺ɫマ7ƴテ
CfǨʍ̺ɫマS52N�ȻザɫマmȻ̺ɫマUテ̮RdXSテÙç˸Uɫ×
ͷÚj̷¨CfH`SȻ̺ɫマčʧ˖̆Uƴテ˖̆6d 1.4 km ÙテSǨʍ̺ɫ
マčʧ˖̆jʄ˵AH<?dS�ćʍ̺ɫマUテÙç˸Uɫ×ͷÚj̷¨CfH
`�ʵɍǨʍ̺ɫマmćʍ̺ɫマUƴテ˖̆UΦ 0.1 km Ùテ˖̆jćʍ̺ɫマ
čʧ˖̆mAH< 

� čʧs 2013&2017 ̲U 5 ̲Đ�ラϦĜĐO1f 4 Ů 25 ̬6d 8 Ů 23 ̬]O
ȅǩAH< 

 
6.2.2 ɫ̨̈S5;fɫ¯>ɫ×čʧ 

� Ȼ̺ɫマsʏȨU˯e˖こ̺ɫO1fǋ̾ċξザɫmɫ̈ˌɫ6d˖ˡYm
ÙƜ8Sɡ̚Cfɡ̚ɫSchNƦɱ?gN2f<F=O�FgGgUɫ×ͷÚ
jわd6SCfH`�
�	 ʅm̝ゴSȤ̆čʧɫ̈ǫ̋ŎぼU¼けɫ̈S52N
ɫƛ�ɫɛȚはU˖こɫRdXSɫ̈˭ÙU˖ÙɫUɫ¯>ɫ×čʧj5=Rh
H(= ( ��( �)<ʋ˯ザɫマȕÌ˖ősćʍ̺ɫマUɹS¯˙AN2fH`�̔
˖6dU˖ÙɫUテ̮7R:�ɫ̈˭ÙU˖Ùɫsɡ̚ɫSchNƦɱ?gN
2fmƬ4H<F=O�ɫ̈˭ÙOčʧ?gH˖Ùɫ×jɡ̚ɫ×mAN©h
H<ɫ¯>ɫ×ŧs 6.2.1 Ʊm̝ゴUaUjザ2H< 

� ɡ̚ɫUčʧs­ÙUȒȰOƭRhH<]a��¥�pBrBSchNɫ̨̈
S˭ş 0.05 m�ɢ? 0.8 m Uƞjŕe��m�jƉ˵O8fc3Sƞ˶SǇタj
せ8ĭ`H<=UƞSÙそSȻ?RŬjœ;H�m�jΐ`N�m�̨Uɫ¯
7˖Ùɫ¯m̔A:Rfc3SAH<ǊƏS��m�̨そSɫ¯>ɫ×ŧjʄ˙
Cf=mOɡ̚ɫ×jčʧAH< 

� čʧs 2015 ̲ 7 Ů 15 ̬6d 8 Ů 20 ̬(˖こɫU^)m 2017 ̲ 6 Ů 22 ̬6d
8 Ů 28 ̬]OȅǩAH< 
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6.2.3 ̺ɫマS5;fȡˡčʧ 

� ɫ̈>mU̺ɫ×̎U¸2jœĐ˾S̷¨CfH`�2015 ̲ 8 Ů 12 ̬SȤ̆
čʧɫ̈ǫ̋UͭɬUɫ̈6dU˖こ̺ɫUɫ×RdXSテヒUȡˡčʧjȅ
ǩAH<]H�Ȼ̺ɫマUテÙç˸Uɫ×ͷÚjわd6SCfH`�ɫ̺̈ɫ7
テ̮Cfù̶őUȻ̺ɫマUよˎmFU 200 m ɏテUɫ×jčʧAH<R5�
ȡˡčʧs˵̆čʧj5=RhHȻ̺ɫマms´Rf̶őOȅǩAH< 

� ̝ゴS�Ǩʍ̺ɫマSテ̮Cf̽ɫċξザɫUɫ×j̷¨CfH`�ù BL 6
dU̽ɫċξザɫ×mFUテヒjčʧAH<̽ɫċξザɫUȡˡčʧs 2015 ̲
8 Ů 5 ̬Sȅǩ?gH<ɫ×ŧSs�¢�ɫȄ�o�q(HORIBA Ȉ�ɫ×ʧ˵
ɸ̎±0.3+0.005't'(t s×̎[,]))jザ2H< 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
= ( �� ɫ̨̈S5;fɫ×čʧUøジ�
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�
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(��� H4/&�6335�
6.3.1 Ȼ̺ɫマUテÙç˸S5;fɫ×ͷÚ 

6.3.1 (1) ɫ̈˯çƏUɫ×ͷÚ 

� ɫ̈j˯çʏƏUɫ×ͷÚjわd6SCfH`�ザɫ×mȻ̺ɫマɫ×U͒
üj5=RhH<2015 ̲ 7 Ů 13 ̬6d 15 ̬�8 Ů 5 ̬6d 7 ̬U 2 ĜĐUɴ
̬̂S5;fザɫmȻ̺ɫマUɫ×ͷÚj= ( ��( 	 SǽC<7 ŮUɴ̬̂S
52N�ザɫs 25-29,�Ȼ̺ɫマOs 23-33,Ų̬ͷ̜jǷJ�̬üǅsF
gGg 2.3,�8.4,O1hH<Ȼ̺ɫマɫ×s�̬ˡsザɫ×ceaƲ:�ΣĐ
s˲×O1hH<¼へ�8 ŮUɴ̬̂Os�ザɫs5cF 30,ʏƏjͼhN2H
USʵAN�Ȼ̺ɫマO 26-32,Ų̬ͷ̜71e�̬üǅsFgGg 2.1,�
5.9,O1hH<Ȼ̺ɫマS5;fɫ×̬üǅs 7 Ů6d 8 ŮS6;N5cF
2.5,ƂȼAH<]H�Ȼ̺ɫマɫ×s̬ˡUɬǸĐjȸ2N�ɔSザɫ×ce
a˲×O1hH< 

� ザɫ×mȻ̺ɫマɫ×UùŮS5;fでōU̬ǊƲɫ×�̬ Ǌ˲ɫ×�̬ üǅ
jP ( � SǽC<ザɫUでōU̬ǊƲɫ×s�5 Ů7 22.4,�8 Ů7 30.3,O1
e�FUĐUɏȿだs 7.9,IhH<Ǌ˲ɫ×Uɏȿだs 8.1,O1e�ǊƲɫ×
S[\̔A6hHH`�̬üǅsラϦĜĐj˯ANΦ 2.0,Oª˵AN2H< 

� ¼へ�Ȼ̺ɫマUǊƲɫ×s 5 Ů7 26.3,�8 Ů7 30.7,�Ǌ˲ɫ×s 5 Ů7
16.4,�8 Ů7 25.8,O1e�ǊƲɫ×mǊ˲ɫ×Uɫ×ɏȿだsFgGg 4.4,�
9.4,IhH<FUŭä�5 Ům 8 ŮS5;f̬üǅsFgGg 9.8,�5.0,mR
e�ラϦĜĐˡSȷ$SȻ?:RhH<	�
 ʅUčʧŭäce�ùザɫマOsテ
Ùç˸O̬ˡsɫ×7ɏȿCf=m7ṵ́?gN2f<FUH`�ɫ×˲Ùsɫ
̨̈�aA:sȻ̺ɫマUテÙç˸OɷBHmƬ4dgf< 

Webb and Zhang(1997) s̮ビ΂ȇヒ7ɫ×U̱șǨS52NǊaÇŇjゲ4
f=mjわd6SAN2f<F=O�̬üǅ7˻ƂCfジÁjŵ̘CfH`�7

Ům 8 ŮFgGgUɴ̬̂S52N̬ȇヒmȻ̺ɫマɫ×j͒üAH<Ġ×�
̬ȇヒUɕů7[mkQ̝BO1hH 7 Ů 13&15 ̬m 8 Ů 5&7 ̬Uɴ̬̂(̬
ɇǸĐ 9 ǸĐ­ɏ)S5;f̬ȇ�Ġ×mɫ×UđŚjFgGg= ( 
�( ( Sǽ
C<7 ŮUɴ̬̂S5;f̬ǊƲĠ×�Ȼ̺ɫマU̬ǊƲɫ×Uでō˔sFgG
g 33.4,�32.3,O1hH�= ( 
)<̬Ǌ˲Ġ×mȻ̺ɫマU̬Ǌ˲ɫ×Uでō
smaS 23.9,O1e�̬üǅs2aga5cF 9,˸̎O1hH<¼へ�8 Ů
Uɴ̬̂Os̬ǊƲĠ×s 7 ŮceaƲ:�Ǌ˲Ġ×s 7 Ům[\̝BO1f 
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�
= ( �� Ȼ̺ɫマmザɫ×U̬ͷÚ(2015 ̲ 7 Ů 13&15 ̬)�

 

= ( 	� Ȼ̺ɫマmザɫ×U̬ͷÚ(2015 ̲ 8 Ů 5&7 ̬)�
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ʑ̬̂ȇヒ Ȼ̺ɫマɫ× Ġ×

P ( � ʋ˯ザɫマ(ˡテ˖̆)mȻ̺ɫマS5;f̬ǊƲɫ×� 

       ̬Ǌ˲ɫ×�̬üǅUŮでō˔ 

= ( 
 ɴ̬̂S5;f̬ȇ>Ġ×mȻ̺ɫマɫ×UđŚ 
       (2015 ̲ 7 Ů 13&15 ̬) 
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ʑ̬̂ȇヒ Ȼ̺ɫマɫ× Ġ×

= ( ( ɴ̬̂S5;f̬ȇ>Ġ×mȻ̺ɫマɫ×UđŚ 
       (2015 ̲ 8 Ů 5&7 ̬) 
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Sađida�8 ŮU̬ǊƲɫ×sɔSǊƲĠ×jÙìhH(= ( ()<FUH`�
̬üǅsĠ×�Ȼ̺ɫマɫ×OFgGg 11.6,�5.9,O1hH<=Uc3S�7

Ům 8 ŮUɴ̬̂S52N̬ȇヒbĠ×7[\̝BɕůO1fUSađida�
Ȼ̺ɫマU̬üǅsȻ?:RhN2H< 

==O�7 Ům 8 ŮUɴ̬̂S5;fȻ̺ɫマUテヒj͒üCfm�2aga
0.01 m3/s O1hH<=U=m6dȻ̺ɫマS5;fɫξ˾ɕůbテ̮ヒUͷÚ
SchN̬üǅU˻Ƃ7aHd?gHmsƬ4S:2<=UđŚs�ɫ̨̈Uɫ
½シŞUͷÚS͇3ɫ̈ˌɫU×̎ͷÚUゴǤmƹǶAN2f<ɫ̨̈OsȦ
ͿĜjŁSɫ½UシŞ7ͷÚA�ɫ½řソÙUɫΛS̬ȇ7̥8S::Re�ɫ
×Uɏȿ7̧ÚCf�aA:s�˲ ÙCf=m7わd6SRhN2f(ǥʯ�1965)<
CRiJ�ɫ̨̈S5;fɫ½Uɷ»SchNɫ̨̈Uɫ×sɫ×ɏȿ7ス4
dg�FUƏ�ɫ̈6dU̺ɫ7テ̮Cf=mSchNȻ̺ɫマUɫ×Uɏȿa
スɯ?gHmƬ4dgf<=U=m6d�Ȼ̺ɫマɫ×s�ɫ̈6dU̺ɫUÇ
Ňjȕ;Nɫ×7ͷ̜AN2f=m7ǽǃ?gH< 

 
6.3.1 (2) テ̮ɫ7Ȼ̺ɫマɫ×Sゲ4fÇŇ  

� ʏƱce�Ȼ̺ɫマOsɫ̈6dU̺ɫUテ̮SchNɫ×7ͷÚCf=m
7ǽǃ?gH<F=O�ɫ̈6dU˖こ̺ɫ(ǋ̾ċξザɫ)Uテ̮7Ȼ̺ɫマU
ɫ×ͷÚSゲ4fÇŇjŵ̘AH<2015 ̲ 8 Ů 12 ̬ƎƏ 2 Ǹ>hSȅǩAHȡ
ˡčʧOs�Ȼ̺ɫマよˎ6d 200 m ɏテ˖̆mよˎUɫ×sFgGg 30.6��
31.3�jĤメAH<Ȼ̺ɫマYテ̮Cf 3 ΑUɫ̈6dU˖こ̺ɫU×̎s
32.3��32.5��31.6�O1hH<]H�Ȼ̺ɫマceaɫ̈6dUǋ̾ċξザ
ɫU×̎Uへ7Ʋ6hH<=U=m6d�Ȼ̺ɫマOsテÙç˸S52Nǋ̾ċ
ξザɫ7テ̮Cf=mSce�ɫ×7ɏȿCf=m7ǽ?gH<Ȥ̆čʧɫ̈ő
UɏテUɫ̈S52NaɏĤUc3RƲ×Uǋ̾ċξザɫ7Ȼ̺ɫマYテ̮A
N2fmÛ˵Cfm�Ȼ̺ɫマUɫ×sƾìUčʧ˔ceaƲ×SRfsaO
1f<Ȼ̺ɫマUɫ×7ɫ̈6dUǋ̾ċξザɫcea˲6hHジÁmAN�Ȥ
̆čʧɫ̈őUɏテUȻ̺ɫマOs�ɡ̚ɫUテ̮SchNベb?gH�aA:
sテÙç˸Oɫ×7˲ÙAH=m7Ƭ4dgf< 

� 2017 ̲ 7 Ů 7 ̬6d 8 ̬S5;fɫ̈ɫɛ�Ȼ̺ɫマUɫ×čʧŭäj= ( 
� SǽC<ɫ̈ɫɛ�Ȼ̺ɫマU̬ǊƲɫ×Uでō˔sFgGg�35. 7,�34.5, 
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= ( � ɫ̈ɫɛ>Ȼ̺ɫマUɫ×mĠ×ͷÚ�	��� ̲ � Ů �&, ̬ �
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O1e�̬Ǌ˲ɫ×sFgGg 23.9,�23.4,O1hH<ǊƲĠ×�Ǌ˲Ġ×s
FgGg 31.6,�21.6,O1e�ɫ̈ɫɛ�Ȼ̺ɫマcea̬ˡ�ΣĐmaS˲
×O1hH< 

� = ( 
 S 2017 ̲ 7 Ů 30 ̬6d 31 ̬S5;fɫ̈ɫɛ�Ȼ̺ɫマよˎUɫ×
UčʧŭäjǽC<ɴ̬̂O1hH 7 Ů 31 ̬Uɫ̈ɫɛ�Ȼ̺ɫマUǊƲɫ×
7FgGg 30.7,�31.9,�Ǌ˲ɫ×sFgGg 23.7,�24.0,O1hH<ǊƲ
Ġ×�Ǌ˲Ġ×sFgGg 32.3,�22.9,O1hH<ǊƲĠ×mȻ̺ɫマUǊƲ
ɫ×sǅ7Ȼ?2Sađida�ɫ̈ɫɛUǊƲɫ×sǊƲĠ×j 1.6,Ùìh
H<ɫ̈ɫɛɫ×mĠ×UʾȻđŚSL2N�ʾɏ>Ǯ¹(2002)sɫ½Uɷ»Ȳ
ĜOsɫ̨̈ɫ×sĠ×ceaɬ,Ʋ×O1e�ȦͿĜʏƏSRfmɗ͔UÇ
Ňjȕ;NĠ×ce˲×SRf=mjわd6SAN2f<もčʧOs�ěÓU΁
Ʒm̝ゴUśƜjṵ́Cf=m7O8H<]H�7 Ů 31 ̬UčʧŭäOsȻ̺
ɫマSテ̮Cfɫ̈ɫɛUɫ×sȻ̺ɫマɫ×mĠ×cea˲×O1hH=m
6d�テÙç˸S52NĠɍmU̱ƓĉSchNɫ×7ɏȿAH=m7ǽǃ?
gH<=U=m6d�ɫ̈ɫɛUɫ×sɫ½Uɷ»ɖņSÔBNĠ×mUʾȻđ
Ś7ͷÚCfH`�テÙç˸S5;fɫ×ͷÚ7ĜにS´Rf=m7ǽ?gH<�  

� ǹS�ɡ̚ɫUテ̮ScfȻ̺ɫマUɫ×ͷÚjŵ̘CfH`�= ( � S 2017

̲ 7 Ů 24 ̬6d 8 Ů 23 ̬S5;fɡ̚ɫ�Ȼ̺ɫマɫ×RdXSĠ×jǽC<
ɡ̚ɫ×sɫ×ͷ̜7かɔSȻ?:�でōɫ×s5cF 24.5,˸̎O1hH<̬
でōĠ×m͒üANaͷ̜7かɔSȻ?:�ͷ̜UだsŮでōĠ×m̝˸̎O
1f=m7ṵ́?gH< 

� ]H�Ȼ̺ɫマɫ×UでōU̬ǊƲɫ×s 28.3,O1e�ɡ̚ɫ×s̬ˡS5
2NȻ̺ɫマUɫ×ceaɬ,˸̎˲×O1hH<=U=m6dɡ̚ɫUテ̮
SceȻ̺ɫマɫ×7˲ÙCf=m7ǽǃ?gH<Ȼ̺ɫマSテ̮Cfɡ̚ɫ
mɫ̈6dUǋ̾ċξザɫUテ̮ヒs¼˵OsR:�̶âUɫċξSchNͷ
̜CfH`�ǋ̾ċξザɫ(˖こ̺ɫ)mɡ̚ɫUテ̮͒ッUͷ̜SmaRhNȻ
̺ɫマɫ×7ͷ̜Cf=m7ǽǃ?gH< 
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= ( 
� ɫ̈ɫɛ>Ȼ̺ɫマUɫ×mĠ×ͷÚ(2017 ̲ 7 Ů 30&31 ̬) 
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ɫ̈ɫɛ Ȼ̺ɫマɫ× Ġ×

= ( �� ɡ̚ɫ>Ȼ̺ɫマUɫ×ͷÚmでōĠ× 
(2017 ̲ 7 Ů 24 ̬&8 Ů 22 ̬) 
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��������� ��������� �������� �������� ��������� ��������� ���������

×
̎

�,
 

ɡ̚ɫ× Ȼ̺ɫマɫ× ̬でōĠ× ŮでōĠ×
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6.3.2 ̺ɫマUテÙç˸S5;fɫ×ͷÚ 

6.3.2 (1) ȦͿĜʏƏS5;fɫ×ͷÚ 

もƱOs�Ȼ̺ɫマ6dćʍ̺ɫマYUテÙç˸S5;fɫ×ͷÚSL2Nŵ
̘j5=RhH<2015 ̲S5;fȦͿĜ­ʏU 7 Ůɴ̬̂(7 Ů 13&15 ̬)UȻ
̺ɫマ�Ǩʍ̺ɫマ�ćʍ̺ɫマU̬ǊƲɫ×s�FgGg 32.3,�32.2,�30.1,
O1hH(= ( ��)<7 ŮUɴ̬̂Os�ǊƲĠ×sȻ̺ɫマɫ×m̝˸̎O1h
HSađida(= ( 
)�̺ɫマUテÙç˸Oɫ×7˲ÙAH<Ǩʍ̺ɫマsȻ
̺ɫマmȻザɫマ6dUテ̮(̽ɫċξザɫ)SchNƦɱ?gN2f<FUH`
ɫ×˲ÙUジÁjわd6SCfH`Sザɫ×SL2Naŵ̘AH<ザɫ×s�̬
ˡS52NȻ̺ɫマɫ×ceaΦ 5,˲×O1hH(= ( �)<
 ɉOザ2Håʋ
ɫ×ίʧ��¢(Ŏ̗�1995)SchNǊaÙテS¯˙AN2f BL8 S5;fȻ
ザɫマよˎ]OUɫ×ͷÚjĳ`fm�̽ɫċξザɫs̬ˡS52Nザɫ×c
eaǊʾOΦ 2,˸̎Ʋ×O1f=m7わd6SRhH(= ( ��)<L]e�̽ɫ
ċξザɫU×̎s�テÙç˸Uɫ×ɏȿjƬニANaȻ̺ɫマUɫ×cea˲
×O1hH<=U=m6d�̽ ɫċξザɫUテ̮SceǨʍ̺ɫマUɫ×7˲Ù
Cf=m7ǽǃ?gH< 

� ℃ƛ>ǂ̗(2006)s�ラϦȑɫヒŲ�̽ ɫċξザɫ7ʊ`fĀƴs 20&35J
O1fm΁ƷAH<=Uŭäs�Ǩʍ̺ɫマUɫ×jͷÚ?EfH`SȣつR̽
ɫċξザɫ7Ǩʍ̺ɫマSテ̮AN2f=mjǽAN2f< 

¼へ�ȦͿĜ­ƏU 8 Ůɴ̬̂(8 Ů 5&7 ̬)S5;fù̺ɫマU̬ǊƲɫ×s
FgGg 32.0,�32.8,�31.1,O1e�Ǩʍ̺ɫマUテÙç˸Oɫ×7ɏȿA
H(= ( ��)<Ǩʍ̺ɫマUテÙç˸Os�ǊƲɫ×sȦͿĜʏOs˲ÙA�ȦͿ
ĜƏSsɏȿAH=m7わd6SRhH<Ȼ̺ɫマ�Ǩʍ̺ɫマ�ćʍ̺ɫマU
̬ǊƲɫ×m̬ǊƲĠ×UラϦĜĐS5;fìĞȀUū˵ŚɬsFgGg�0.62�
0.82�0.80 O1e�Ȼ̺ɫマceaǨʍ̺ɫマmćʍ̺ɫマUへ7Ġ×mU〜đ
7Ʋ:RhH(P ( �)< 

= ( �� S 2015 ̲ 8 Ů 5 ̬S5;fù BL U̽ɫċξザɫUȡˡčʧŭäjǽ
C<ȡˡčʧsƎʏ 10 Ǹ>hRdXSƎƏ 4 Ǹ>hS 2 ìȅǩ?gH<ƎʏU
čʧOs BL5�BL6�BL8 U̽ɫċξザɫs 30-32,ʏƏO1hH<¼へ�BL3

Os5cF 33.5,O1e�BL3 U̽ɫċξザɫ×s̢SƲ×O1hH<]H�Ǝ
ƏUčʧOs2agU BL U̽ɫċξザɫa 30-31,ʏƏO1hH<BL3�BL5

sʋ˯ザɫマ6d˭？つɫAN2fUSʵA�BL6�BL8 sƌ¦ʯザɫマjťά 
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= ( ���2015 ̲ 7 ŮUɴ̬̂(13&15 ̬)S5;fù̺ɫマUɫ×ͷÚ 

 

 

 

 

 

 

 

 

 

 
= ( ���2015 ̲ 7 ŮUɴ̬̂(13&15 ̬)S5;fȻ̺ɫマ>ザɫU×̎ͷÚ 

 

 

 

 

 

 

 

 

 
= ( ���2015 ̲ 8 ŮUɴ̬̂(5&7 ̬)S5;fù̺ɫマUɫ×ͷÚ 
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Ȼ̺ɫマɫ× Ǩʍ̺ɫマɫ×
ćʍ̺ɫマɫ×
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Ȼ̺ɫマɫ× Ǩʍ̺ɫマɫ×
ćʍ̺ɫマɫ×
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×
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Ȼ̺ɫマ�čʧ˔ ザɫ�čʧ˔ 
̽ɫċξザɫ�ɪ˵˔ 



 62 

 

 

 

 

 

 

� Ȼ̺ɫマ� Ǩʍ̺ɫマ� ćʍ̺ɫマ� ćʍザɫマ�

ラϦĜĐ� ��

���
	 � ���
���,	 � ��
����,� � ��
�����	 �

) Ů11� ���
���)) � �������

 � �������)
 � ��
����
� �


 Ů11� ���,���)) � ���)���
� � ���(����� � ��	
���		 �

� Ů11� ��������( � ��,)����
 � ���)����� � ��)����
� �

, Ů11� ��)�����( � ��
)����� � ���
����
 � ��)�����
 �

 

 

 

 

 

 

 

 

 

 

 

 

 

 
= ( ���2015 ̲ 8 ŮUɴ̬̂(5&7 ̬)S5;fȻ̺ɫマ>ザɫU×̎ͷÚ 

 

 

 

 

 

P ( �� ǊƲĠ×mùɫマUǊƲɫ×S5;fìĞȀUś8mū˵Śɬ�
� � � � � � �.� �� ̨sū˵ŚɬjǽC �
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×
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Ȼ̺ɫマ�čʧ˔ ザɫ�čʧ˔ 
̽ɫċξザɫ�ɪ˵˔ 24
�čʧ˔ 
24)�čʧ˔ 24
�čʧ˔ 
24,�čʧ˔ 
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ANザɫ7̽つ?gN2f<BL5�BL6�BL8 Uɫ×ǅsȻ?2H`つɫ˖̆U
¸2Scfɫ×ǅsȻ?2=m7ṵ́?gH<¼へO�͒ü˾テÙťマU％2
BL3 S52NǊaɫ×7Ʋ:RhH<ジÁmAN�BL >mSɫċξ7´RfH
`�BL3 UȻザɫマ̨Uテʩbɫɢ7「U BL S͒ZNȻ?6hH=m7Ƭ4d
gf<=U=m6d�テÙĺπceaù BL S5;fɫċξUÇŇjȕ;N̽ɫ
ċξザɫ×7ͷ̜Cf=m7ǽǃ?gH<BL8 S5;f̽ɫċξザɫUɪ˵˔
m͒üCfm�BL3 UčʧŭäceaçȻOs1f7「U BL Uɫ×m̝ゴUś
ƜjǽA�ćʍザɫマmUつɫ˖̆6dȻザɫマUよˎSǯf]OS 2,˸̎ɫ
×7ͷ̜Cf=m7ṵ́?gH<̽ɫċξザɫmȻ̺ɫマUɫ×j͒üCfm�
̽ɫċξザɫs̬ˡS52NȻ̺ɫマɫ×ceaƲ×O1f=m7ṵ́O8f<
=Uc3S�8 ŮUɴ̬̂OsȻ̺ɫマɫ×sĠ×RdXSザɫ×cea˲×O
1hHH`(= ( ()�ĠɍmU̱Ɠĉb̽ɫċξザɫUテ̮SceテÙç˸Oɫ
×7ɏȿAHmƬ4dgf< 

ǹS�7 Ů�8 ŮUɴ̬̂S5;fù̺ɫマUǊ˲ɫ×U͒üj5=RhH<
7 ŮUɴ̬̂S5;fǊ˲ɫ×UでōsȻ̺ɫマ6dȰSFgGg 23.9,�
24.5,�23.2,O1hH(= ( ��)<8 ŮUɴ̬̂S5;fǊ˲ɫ×Uでō˔sȻ
̺ɫマ6dȰS 26.1,�26.4,�25.4,O1hH(= ( ��)<7 Ů�8 ŮmaSǨʍ
̺ɫマUǊ˲ɫ×s 0.5,˸̎Ȼ̺ɫマceaƲ:�ćʍ̺ɫマUǊ˲ɫ×sǨ
ʍ̺ɫマcea 1.0,˸̎˲6hH<7 Ů�8 ŮU̽ɫċξザɫUɪ˵˔S5;
fǊ˲ɫ×sȻ̺ɫマceaƲ×O1hH=m6d�ΣĐS52Na̽ɫċξ
ザɫSchNȻ̺ɫマceaǨʍ̺ɫマUǊ˲ɫ×7ia6SƲ×SRhHm
Ƭ4dgf<̝ ゴS�ćʍ̺ɫマsͭɬUǨʍ̺ɫマ6dɫ7ƴテAHaUO1
fH`�Ǌ˲ɫ×sǨʍ̺ɫマmŎ2˔jǽC=m7ίʘ?gf7�ラϦĜĐj
˯BNɔS5cF 1.0,˲×O1hH<=U=m6d�˲×R˖ÙɫUテ̮Sc
ećʍ̺ɫマUɫ×sǨʍ̺ɫマɫ×cea˲×O1f=m7ǽǃ?gH< 

 
6.3.2 (1) ラϦĜĐS5;fɫ×ͷÚUśƜ 

� ù˖̆UラϦĜS5;f̬ǊƲĠ×m̬ǊƲɫ×UđŚ6d�ラϦĜS5;
f̺ɫマUテÙç˸Uɫ×ͷÚSL2Nŵ̘AH<Ȼ̺ɫマS5;f 5 Ů6d 8

ŮS6;NU̬ǊƲĠ×m̬ǊƲɫ×UìĞʍUś8s�1.03�0.98�0.79�0.57

O1hH(P ( �)<̝ゴS�Ǩʍ̺ɫマmćʍ̺ɫマOs 8 ŮU̬ǊƲĠ×m̬
ǊƲɫ×UìĞȀUƙ̽s�ラϦĜĐˡS52NǊaȻ?6hH<¼へ�FUś
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ƜsćʍザɫマOsčǘ?gR6hH< 8 Ůs�ɗ͔UÇŇSceɫ̨̈ɫ×
sĠ×cea˲×SRfH`�=UƘä7Ǩʍ̺ɫマUテÙç˸S52NaǷ
ʬAHmƬ4dgf�= ( 
)< 5 Ů6d 8 ŮUȻ̺ɫマmĠ×S5;f̬ǊƲ×
̎UìĞ˭ʍUū˵ŚɬsFgGg�0.55�0.55�0.94�0.74 O1hH<Ǩʍ̺
ɫマUū˵Śɬs 4 Ů6dȰS 0.63�0.60�0.96�0.91 O1e�Ȼ̺ɫマm̝ゴ
S 5 Ům 6 Ůs˲:�7 ŮsƲ6hH<ćʍ̺ɫマOa̝ゴUśƜ7ṵ́?g
H<5 Ům 6 ŮSs�ɴgH̬OaǊƲĠ×7ŋˎSɏȿAR6hHH`�ɫ×
mU〜đs˲:RhHmƬ4dgf<]H�8 ŮUǊƲĠ×mǨʍ̺ɫマUǊƲ
ɫ×S5;fū˵ŚɬsȻ̺ɫマceaʾ86hH<ʏȨUc3S�7 Ů6d 8

ŮUĐUǨʍ̺ɫマS5;fǊƲĠ×Uǅs�Ȼ̺ɫマceaȻ?6hH<=U
=m6d�ĠɍɕůmU̱Ɠĉb̽ɫċξザɫUテ̮SchN�ɫ½ɗ͔Scf
ɫ×ɏȿUスɯƘä7ȷ$S˻ƂCf=m7わd6SRhH< 

 
(�	� V;14�5�
� もɉOs�ちÕÍ１˖ïパőȕÌ˖őS52N̺ɫマUɫ×ͷÚƦʣjわd
6SCfH`Sɫ×čʧjȅǩAH<FUŭä�­ÙU=m7わd6SRhH< 

 
(1) Ȼ̺ɫマUǊƲɫ×s 8 Ů­ư˻ƂA�ラϦĜĐU̬üǅs 5 Ů6d 8 Ů

S6;NǹʿSȻ?:RhH<=Uc3Rɫ×ͷÚsɫ̨̈Uɫ×SđC
fěÓŸĴUŭäm¼˚Cf=m6d�Ȼ̺ɫマUɫ×sɫ̈6dU̺ɫ
UÇŇjȕ;N2f=m7ǽ?gH< 

(2) ˖こ̺ɫmɡ̚ɫUテ̮7Ȼ̺ɫマɫ×Sゲ4fÇŇjわd6SCfH`
S�ȡˡčʧm˵̆čʧjȅǩANFgGgUɫ×j͒üAH<̟ こ̺ɫs
Ȼ̺ɫマɏテUɫ×ceaƲ×O1e�˖こ̺ɫUテ̮SceȻ̺ɫマɫ
×7ɏȿCf=m7わd6SRhH<¼へ�ɡ̚ɫsɫ̈ɫɛ�Ȼ̺ɫマc
ea̬ˡs˲×O1fH`�ɡ̚ɫUテ̮SchNȻ̺ɫマɫ×7˲ÙC
f=m7わd6SRhH< 

(3) Ǩʍ̺ɫマUテÙç˸S52Ns�ɫ×sȦͿĜ­ʏs˲ÙA�ȦͿĜ­Ə
sɏȿAN2H<]H�7 Ům 8 ŮS5;fザɫmù̺ɫčʧ˖̆Uɫ×S
sわd6Rǅ7^dgH<­ɏU=m6d�ʾ ĠmU̱Ɠĉ�RdXS�̽
ɫċξザɫmANUザɫUテ̮7ͅɷCf=mSce�ɗ͔Scfɫ̨̈
Uɫ×˲ÙUÇŇ7̺ɫマUテÙç˸OǹʿSȻ?:RhN2f=m7わ
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d6SRhH<]H�ćʍ̺ɫマUɫ×sĜĐj˯BNǨʍ̺ɫマceaɔ
S˲×O1e�ラϦĜĐj˯BNćʍ̺ɫマSs˲×R˖Ùɫ7テ̮AN
2fß̵ɰ7ǽǃ?gH< 

(4) ɏĤUŭä6d�Ȼ̺ɫマRdXSǨʍ̺ɫマUテÙç˸OsĠɍɕům
U̱ƓĉU「S˖こ̺ɫ�ɡ̚ɫ�̽ ɫċξザɫUテ̮SchNɫ×ͷ̜C
f=m7わd6SRhH<FgGgUテ̮ヒs̶âUɫċξchNͷ̜C
fH`�̺ɫマUɫ×ͷÚjわd6SCfSsっξƄɍmANUɫ×ͷÚ
I;OsR:̶âUɫċξUÇŇjƬニCf͛ジ71f=m7ǽǃ?gH< 
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��� N>\0�-7>#XC98�12G�

���� 2.50�
� ( ɉOs�Ƅ˖čʧŭäjamSù̺ɫマS5;fɫ×ͷÚSL2Në、j5
=RhH<FUŭä�ĠɍmU̱ƓĉU[6SȻ̺ɫマOsɫ̈6dU˖こ̺ɫ
(ǋ̾ċξザɫ)�ɡ̚ɫ�Ǩʍ̺ɫマOsザɫUソɫ(̽ɫċξザɫ)�Ȼ̺ɫマ
Uテ̮SchNFgGgɫ×7ͷÚCf=m7わd6SRhH<=gdUテ̮
ɫ7ù̺ɫマYテ̮CfĀƴs̶âUɫċξSchNͷ̜CfH`�̺ɫマU
ɫ×jίʧCfSsɫċξUÇŇjƬニCf͛ジ71f< 

  F=O�� ɉOsȻ̺ɫマ�Ǩʍ̺ɫマFgGgS52N̶âUɫċξjƬニ
AH̺ɫマUɫ×ίʧ��¢Ʀ˜jƭ2�FUɪ˵ŭäSL2NモBf< 

 
���� V;14�5�
� もɉOs�Ȼ̺ɫマ�ǨʍザɫマS52Nåʋɫ×ίʧ��¢(Ŏ̗�1995)j
˿ザA�ɪ˵ɸ̎Uŵɋj5=R2̺ɫマUɫ×ίʧ��¢Uɸ̎ƜɏS5;
fæˀjɳξAH<FUŭä�ÙĤU=m7わd6SRhH< 

 
(1) Ȼ̺ɫマS��¢j˿ザAHŭä�ǋ̾ċξザɫmɡ̚ɫUテ̮͒ッSc

hNɪ˵ɸ̎Sǅ71hH<=gs�Ȼ̺ɫマUテÙǸĐ7かɔS％:テ̮
͒ッU¸2Scfɫ×ǅ7��¢Uɪ˵ŭäS˭？͊È?gHH`O1f<
]H�ɪ˵ɸ̎UƲ2テ̮͒sŮΒS´Re�ǋ̾ċξザɫmɡ̚ɫUテ̮
͒7ͷ̜AN2f=m7ǽǃ?gH< 

(2) ùŮS5;fȻ̺ɫマɫ×Uɪ˵ɸ̎7ǊaƲ2テ̮͒jſSǋ̾ċξザ
ɫmɡ̚ɫUテ̮ヒjɪ˵AH<ǋ̾ċξザɫsラϦƏĜSʢÞ�ɡ̚ɫs
ラϦƏĜSƂȼA�ěÓUčʧŭäm´RfśƜjǽAH<ジÁmAN�l
ĆASchN̚ɫɰ7ʢÞA�˖ÙYɡ̚AHɫ̈ˌɫ7˖ˡO̱ƓĉE
aȻ̺ɫマSテȦAN2HH`�ŧǝɏOsɡ̚ɫUテ̮ヒ7ƂȼAHm
Ƭ4dgf<=Uc3S�ɡ̚ƦʣsĜにSchNͷÚA�Ȼ̺ɫマSテ̮
Cfɡ̚ɫ×s˖ˡOUʻトǸĐSchN´Rf=m7ǽǃ?gH< 

(3) Ǩʍ̺ɫマS��¢j˿ザAHŭä�Ȼ̺ɫマceaʑʴUśƜmANF
gGgUテ̮͒S5;fɪ˵ŭäUɸ̎7Ʋ6hH<]H�Ȼ̺ɫマU˿ザ
ŭäm̝ゴS̽ɫċξザɫmȻ̺ɫマ6dUテ̮͒SchNɪ˵ɸ̎Sǅ
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7ɷB�2 LUテ̮jƬニCf=mOɪ˵ɸ̎7ƜɏCf=m7ǽǃ?gH<
ɪ˵ɸ̎UƲ2テ̮͒sŮΒS´Re�̽ɫċξザɫmȻ̺ɫマUテ̮͒
7ͷ̜AN2H< 

(4) ùŮS5;fȻ̺ɫマɫ×Uɪ˵ɸ̎7ǊaƲ2テ̮͒jſSȻ̺ɫマm
̽ɫċξザɫUテ̮ヒjɪ˵AH<FUŭä�ěʮUčʧŭäceaȻ?2
˔jǽAHaUU�̽ ɫċξザɫUĜにUͷ̜7¼˚AN2H<=U=m6
d�ȅǍUテ̮ヒUͷ̜jɪ˵O8�Ǩʍ̺ɫマUɫ×ɪ˵S͛ジR̽ɫċ
ξザɫmȻ̺ɫマUùŮS5;fテ̮͒ッj̡f=m7O8H< 
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�� >LF�M1>#XC98�12G�


��� 2.50�
� 
 ɉ�� ɉS52Nùザɫマ�ù̺ɫマUテÙç˸S5;fɫ×ίʧ��¢U
Ʀ˜j5=RhH<FUŭä�ćʍザɫマOsザɫマなΛmU̇ˇ̱j�̺ ɫマ
Osテ̮ɫヒRdXSテ̮ɫ×jƬニCf=mOɫ×jɪ˵Cf=m7O8f
=m7わd6SRhH<F=O�もɉOs=g]OƇにSɪ˵AHザɫマ�̺ ɫ
マUテÙç˸S5;fɫ×ίʧ��¢mʕ^ƴiE�¼ǨʍザɫマȕÌ˖ǫ̋
Uɫ×j¼ʴmANίʧß̵Rɫ×ίʧ��¢UƦ˜A�FUɪ˵ɸ̎Uŵɋ
j5=RhH<]H�¼ǨʍザɫマȕÌ˖ǫ̋Uɫ×ίʧ��¢jʕ^ƴiEN
ćʍ̺ɫマUɫ×ίʧ��¢UƦ˜A�FUɸ̎jŵɋCf=mOɫ̈˖ºʑ
ʴUɫ×ίʧS͛ジRジʔjわd6SAH< 

 

��� V;14�5�
� もɉOs�ザɫマm̺ɫマS5;fɫ×ίʧ��¢jʕ^ƴiE�¼Ǩʍザɫ
マȕÌ˖ǫ̋Uɫ×ίʧ��¢jƦ˜AH<]H�¼ǨʍザɫマȕÌ˖ǫ̋Uɫ
×ίʧ��¢jʕ^ƴiENćʍ̺ɫマUɫ×jɪ˵AH<=gdUɪ˵ɸ̎
jŵɋCf=mO�ɫ̈˖º̨j¼ʴmANɫ×ίʧ7ß̵Rɫ̈˖ºUɫ×
ίʧ��¢UƦ˜S͛ジRジʔSL2Nŵ̘j5=RhH<FUŭä�­ÙU=
m7わd6SRhH< 

 
(1) ǨʍザɫマȕÌ˖ǫ̋Uɫ×ίʧ��¢jƦ˜AǨʍ̺ɫマよˎUɫ×j

ɪ˵AHŭä�4 ̲ĐでōUテ̮͒ッjザ2Hɒƴmù̲Uテ̮͒ッjザ
2HɒƴOs5cF 0.1,˸̎A6ɸ̎Sǅ7R6hH<=U=m6d�
でōĀƴjザ2f=mOǨʍザɫマȕÌ˖ǫ̋S5;fȻ̺ɫマ�Ǩʍ̺
ɫマUɫ×jɪ˵ß̵O1f=m7ṵ́?gH< 

(2) ǨʍザɫマȕÌ˖ǫ̋Uɫ×ίʧ��¢jʕ^ƴiEf=mOćʍ̺ɫマ
Uɫ×jɪ˵AH<FUŭä�Ƒǅ 1,ʏƏOɫ×jǉƄCf=m7O8
H<ƾì�˖Ùɫ×j̲でōĠ×6dɪ˵A�̲üǅjƬニAN2R2H
`�ƾƏ˖Ùɫ×jčʧA̲üǅjƬニCf=mOćʍ̺ɫマS5;fɫ
×Uɪ˵ɸ̎UƜɏ7ĜʸO8f< 
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(3) =g]OU��¢Ʀ˜RdXSɪ˵ɸ̎jɳξCfm�ɫ̈˖º̨Uɫ×
ͷÚjɪ˵CfSsザɫマOsザɫマなΛmU̇ˇ̱�̺ɫマOsù̺ɫ
マSFgGgテ̮AN2fɫヒmFUɫ×jƬニCf͛ジ71f=m7わ
d6SRhH<]H�̺ɫマYテ̮Cfɫヒs˖º>mS´RhN5e�
]H�テ̮ɫヒjčʧSchN̷¨Cf=msかɔSƿ̪O1f<F=
O�˖º>mSɫ×čʧ̆jù̺ɫマSʄ;Nɫ×j�£ByBmANù
˖ºS5;fテ̮ɫヒj̢˵Cf=mOɫ̈˖º̨Uɫ×jίʧCf=m
7ß̵O1f=m7ǽǃ?gH< 
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��� B+�

� もŸĴOs�ćʍザɫマ>ćʍ̺ɫマS°]gHȕÌ͐°jɫ̈˖ºm˵Ī
A�ザɫ�ˌɫ�̺ɫm2hHɫ̜ʹS※ΟA�åʋɫ7ɫ̈˖ºj˯çCf=
m�RdXSɫ̈˖º6dU̺ɫ7åʋSďſ?gf=mSchNɷBfɫ×
ͷÚUƦʣjčʧSchNわd6SAH<?dS�čʧŭäjamSěʮUåʋ
ɫ×��¢jɫ̈˖ºS5;f¼ǨʍザɫマȕÌ˖ǫ̋Uザ>̺ɫマS˿ザA�
FUǉƄɰjŵ̘AïパjÞ4f=mO�ɫ̈˖ºʑºUɫ×ίʧ��¢UƦ
˜S͛ジRジʔjǽAH< 

� ɫ̈˖ºjĔ_テº̨OUɫ×ͷÚUƦʣjわd6SCfH`�åʋRdX
Sɫ̈˖ºS52Nɫ×mテヒUčʧjƭhH<FUŭä�åʋmザɫマUテÙ
ç˸S52N�ɫ×ɏȿ7ṵ́?gH<¼へ�ͭ ɬUɫ̈˖º̨Uザɫm̺ɫU
×̎j͒üCfm�8 ŮUɴ̬̂S52N2agU˖ºa̺ɫUへ7ザɫcea
˲×O1fśƜjǽAH<=gs�ɫ̈RdXS̺ɫマjテÙCfç˸Oɫ×7
˲ÙAHH`mƬ4dgf< 

� ̶ňザɫU͊たタザ75=RigN2főĐOs�8 ŮUɴ̬̂S52Nɏテ
ɫ̈˖ºU̺ɫ7åʋSテ̮Cf=mOåʋɫ×7˲ÙA�Ùテɫ̈˖ºUザ
ɫU×̎7˲:ス4dgH<]H�ɏテɫ̈˖ºUȑɫヒUʢƂSchNåʋテ
ヒ7ͷÚA�FUŭämANåʋUテÙç˸OUɫ×ͷÚU̎ƴ2a´Rf=
m7ǽǃ?gH<ɫ̈UÇŇ7R2åʋテÙOs�¼へ˾Sɫ×sɏȿCfH`
Ùテ[QƲ×SRf<¼へ�ɫ̈˖ºjĔ_テºOs�ザɫ7ɫ̈˖ºj˯çA
̺ɫ?gfç˸Oɫ×ɏȿ7ス4dgf<chN�ɫ̈˖ºj」:Ĕ_テºS5
2Nɫ×ͷÚjɵúSίʧCfSs�åʋテÙç˸Uɫ×ɏȿI;OR:�ɫ̈
˖ºUラϦm̺ɫ7ɫ×Sİ\CÇŇjƬニCf͛ジ71f=m7ǽǃ?gH< 

� F=O�ɫ̈˖º̨Uɫ×ίʧ��¢jƦ˜CfH`S�¼LUɫ̈˖º̨U
ザɫマŤS※ΟA�ɫ×čʧRdXSザɫマSåʋɫ×ίʧ��¢j˿ザAH<
?dS���¢SïパjÞ4f=mOザɫマUɫ×ίʧ��¢UƦ˜j5=R
hH<FUŭä�ćʍザɫマUɏテ>ˡテőĐ�ˡテ>ÙテőĐmaSɫ×ɏȿ
AN2f=m7ṵ́?gHaU�ɫ×ͷÚUśƜ7´Rf=m7わd6SRh
H<]H�Ǩʍザɫマ�ȻザɫマUテÙç˸Os�ɫɢ7Ȼ?:�テʩ7˛2H
`�ćʍザɫマceaˊ¯ǸĐ�ˊ¯ĺπ1HeUɫ×ɏȿ7ʾ86hH< 

� ćʍザɫマUɏテ>ˡテőĐRdXSˡテ>ÙテőĐ�ǨʍザɫマS52Nå
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ʋɫ×ίʧ��¢j˿ザCfm�ćʍザɫマUɏテ>ˡテőĐmǨʍザɫマOs
ɫ×7ɔSçȻSɪ˵?g�l テ>ÙテőĐOsǊ˲ɫ×sǉƄO8HaUU�
ǊƲɫ×sçʾSɪ˵?gH<��¢Uɪ˵ɸ̎sőĐSchN´RhH< 

� ǹS�ƑǅジÁjŵ̘AHŭä�ŧǝSザ2HĠɍʽUčʧ˔mȅǍUĠɍɕ
ůU¸27��¢ɪ˵ɸ̎Sゲ4fÇŇsƆ˵˾O1f=m7わd6SRhH<
ǹS�ザɫマなΛ×̎7ザɫ×Sゲ4fÇŇjŵ̘A�ザɫマなΛmザɫ7̱̇
ˇAN2fmÛ˵AN��¢Uŧǝj5=R3mćʍザɫマUɏテ>ˡテőĐ
mǨʍザɫマS52Nɸ̎jƜɏ?Ef=m7O8H<=gSce�ザɫマOs
ザɫマなΛ×̎UÇŇjȕ;Nɫ×7ͷ̜AN2f=m7ǽǃ?gH<¼へO�
ćʍザɫマˡテ>ÙテőĐOṡ̱ˇjƬニAHへ7ɪ˵ɸ̎s˲:RhH<=
U=m6d�ザɫmザɫマなΛmU̱ƓĉsザɫマUテÙç˸S5;fɫɢ˲
ÙSmaRhN˻ƂCf=m7ǽǃ?gH< 

� ]H�̺ɫマUɫ×ͷÚSL2Ns̝¼Uɫ̈˖º̨SȤ̆čʧɫ̈őjʄ
;NȻ̺ɫマ�Ǩʍ̺ɫマS52Nɫ×čʧjȅǩA�Ǩʍ̺ɫマSåʋɫ×�
�¢j˿ザAH<čʧŭä�Ȼ̺ɫマUǊƲɫ×s 8 Ů­ư˻ƂA�ラϦĜĐU
̬üǅs 5 Ů6d 8 ŮS6;NǹʿSȻ?:RhH<=3AHɫ×ͷÚsɫ̈
̨Uɫ×SđCfěÓŸĴUŭäm¼˚CfH`�Ȼ̺ɫマUɫ×sɫ̈6d
U̺ɫUÇŇjȕ;N2f=m7ǽǃ?gH< 

� Ǩʍ̺ɫマS52Ns�ɫ×sȦͿĜ­ʏs˲ÙA�ȦͿĜ­ƏsɏȿAN2
H<]H�7 Ům 8 ŮS5;fザɫmù̺ɫčʧ˖̆Uɫ×Ssわd6Rǅ7^
dgH=m6d�ʾĠmU̱ƓĉRdXS̽ɫċξザɫmANUザɫUテ̮7
ͅɷCf=mSce�ɫ̨̈OĦ8N2fɫ×ͷÚUÇŇ7̺ɫマUテÙç˸
OǹʿSȻ?:RhN2f=m7わd6SRhH< 

� Ȼ̺ɫマS��¢j˿ザAHŭä�ǋ̾ċξザɫmɡ̚ɫUテ̮͒ッSch
Nɪ˵ɸ̎Sǅ71hH<=gs�Ȼ̺ɫマUテÙǸĐ7％:テ̮͒ッScfɫ
×ǅ7��¢Uɪ˵ŭäS˭？͊È?gHH`O1f<]H�ɪ˵ɸ̎UƲ2テ
̮͒sŮΒS´Re�ǋ̾ċξザɫmɡ̚ɫUテ̮͒7ͷ̜AN2f=m7ǽ
ǃ?gH<]H�Ǩʍ̺ɫマS��¢j˿ザAHŭä�Ȼ̺ɫマceaʑʴUś
ƜmANFgGgUテ̮͒S5;fɪ˵ŭäUɸ̎7Ʋ6hH<]H�Ȼ̺ɫマ
U˿ザŭäm̝ゴS̽ɫċξザɫmȻ̺ɫマ6dUテ̮͒SchNɪ˵ɸ̎S
ǅ7ɷBH<ɪ˵ɸ̎UƲ2テ̮͒sŮΒS´Re�̽ ɫċξザɫmȻ̺ɫマU
テ̮͒7ͷ̜AN2H<ùŮS5;fǨʍ̺ɫマɫ×Uɪ˵ɸ̎7ǊaƲ2テ
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̮͒jſSȻ̺ɫマm̽ɫċξザɫUテ̮ヒjɪ˵AHŭä�̽ɫċξザɫU
ĜにUͷ̜jǉƄCf=m7O8H<=gSce�Ǩʍ̺ɫマUɫ×ɪ˵S͛ジ
R̽ɫċξザɫmȻ̺ɫマUùŮS5;fテ̮͒ッj̡f=m7O8H< 

� ザɫマ�̺ɫマUɫ×ίʧ��¢jʕ^ƴiENǨʍザɫマȕÌ˖ǫ̋Uɫ
×j¼ʴmANίʧß̵Rɫ×��¢jƦ˜AH<Ǩʍ̺ɫマよˎUɫ×jɪ
˵AHŭä�4 ̲ĐでōUテ̮͒ッjザ2Hɒƴmù̲Uテ̮͒ッjザ2Hɒƴ
Os5cF 0.1,˸̎A6ɸ̎Sǅ7R6hH<=U=m6d�でōĀƴjザ2
f=mOǨʍザɫマȕÌ˖ǫ̋S5;fȻ̺ɫマ�Ǩʍ̺ɫマUɫ×jɪ˵ß
̵O1f=m7ṵ́?gH< 

� ?dS�ǨʍザɫマȕÌ˖ǫ̋Uɫ×ίʧ��¢jʕ^ƴiEf=mOćʍ
̺ɫマUɫ×jɪ˵AH<FUŭä�Ƒǅ 1,ʏƏOɫ×jǉƄCf=m7O8
H<ƾì�˖Ùɫ×j̲でōĠ×6dɪ˵A�̲üǅjƬニAN2R2H`�ƾ
Ə˖Ùɫ×jčʧA̲üǅjƬニCf=mOćʍ̺ɫマS5;fɫ×Uɪ˵ɸ
̎UƜɏ7ĜʸO8f< 

� =g]OU��¢Ʀ˜RdXSɪ˵ɸ̎jɳξCfm�ɫ̈˖º̨Uɫ×ͷ
Újɪ˵CfSsザɫマOsザɫマなΛmU̇ˇ̱�̺ɫマOsù̺ɫマSF
gGgテ̮AN2fɫヒmFUɫ×jƬニCf͛ジ71f=m7わd6SRh
H<]H�̺ɫマYテ̮Cfɫヒs˖º>mS´RhN5e�]H�テ̮ɫヒj
čʧSchN̷¨Cf=msかɔSƿ̪O1f<F=O�̟ º>mSɫ×čʧ̆
jù̺ɫマSʄ;Nɫ×j�£ByBmANù˖ºS5;fテ̮ɫヒj̢˵C
f=mOɫ̈˖º̨Uɫ×jίʧCf=m7ß̵O1f=m7ǽǃ?gH< 

� ]H�ƾƏŨΈmANɫ̈˖º̨Uɫ×ίʧ��¢jタザCf=mO�ͽɒ
ɳがRQSmaR3ɫċξUͷÚ7ɫ̈˖º̨Uɫ×ͷÚSゲ4fÇŇUŵ̘
7ĜʸO8f<�
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97�

� もŸĴjȅǩCfS1He�ǧ̞ńÀU。¹̦ńȖSs�ŸĴbモづUȵ8
へSL2N>〜˓SɐhN2HI8�ʾͷ5ɮϢSRe]AH<ńÀmANǸ
SΧA:�ŸĴȉmANǸSƁA:>ǧ̞j2HI8�もŸĴSđCf=mS
ƆdaʾþʭňƏUŸĴȉmANUǎeへSL2Naǧɧjゲ4N2HI8]
AH<]H�ŐȜʾþU℃ƛ˗̴ȶńUʮǎ7R;gW�=UモづaŸĴaą
ɱCf=m7Ȧκ]EkOAH<℃ƛȶńSsŸĴȂS̽ʪ?gN6d 6 ̲S
̊hNƄ˖čʧU�n�n6d�B�ë、Sǯf]OǀĠc:>ǧ̞AN2H
I8]AH<5̫へ6dɬ̲S̊e」ʾRf>ǨÏjǴe�ˤɝceƐϘɣA
ɏ<]C< 

� ?dS�もŸĴsƸςŸĴôͅ΅ɨ̶ň>ɚさǜňĩȧʜƴŸĴĝƦ ̶ʯ
ƠþŸĴそΡ ポšʾþÃ ʢもナすńȖ�ϮÖŜ̴ńȖ6d>ǧ̞j2HI8
]AH<5̫へU>ǧ˼SchNǾûAN2R6hHæˀRQSĠじ:7Ȧ
κ�ŸĴUceɢ2そつ]OƬǘj5=R3=m7Ȧκ]AH<ɝceĈȊ2
HA]C<̶ʯƠþŸĴそΡ ĠƔͷ̜˵ϖŸĴêUóゴSs�ゴ$R>ȶƅ
j2HI8]AH<̢S�みʋĖ̿ǣ�１ƀŰグ̿ǣ�̀ĚƵǦȐ̯ŸĴÀS
sɡ̚ɫUčʧU〜˓bl��m}j2HI8�1 ̲m％2ĜĐR7daŸĴ
S͛ジR�B�j̡f=m7Ȧκ]AH<]H�Ĭ̈ͧミ̿ǣ�óʋクȗ̿ǣ
Ss�ƌƭʋOUƄ˖˪ǆS>̝ƭ?EN2HI8�˪ǆU�n�njń4N
2HI2H[6S���¢SL2N>〜˓SɐhN2HI8]AH<ǐ̈ż̿
ǣSs�Ŏ2つウOŸĴj5=RhN2HH`�ŸĴêj˯BNH:?kU>
ǧ˼j2HI:I;OsR:�ǐ̈̿ǣUŸĴêbþêOUͅこSceH:?
kUǠũj2HI8]AH<ŸĴI;OsR:ɦマU>〜˓]OɐhN2HI
8]AH<=3AHóゴUl��m}jë、b˪ǆS͊È?Ef=mO�ce
ceŸĴj5=R3=m7Ȧκ]AH<も̓S1e7m3>@2]AH< 

� もŸĴUčʧjȅǩCfS1He�Ƹ１Ɠ˯Ɉ˖へɳが｡ÙĒåʋǵれȳ�
̤んŹ>ϰɑŹU１んǵれȳ�đポ１˖ïパő�ƾǥ̉ͅċξǵれȳUóゴS
>Ŀビ2HI8]AH<˪ǆYU>ĿビjîˆAN:I?e�ɺS1e7m3
>@2]AH< 

� ɫǳƃĊŁƠþŸĴȂSǎɿAN2Hʈ̼b̝Ĝ�ʈSʭňANƭhHƏ̼
HJ�ƄǎǎɿAN2fó?]Ss˪ǆUȒ̇2bȋȦA�モづŪǓb} 
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m�UǒɱRQŸĴSđAN>ǨÏjȕ;]AH<̢S�̝ĜUÒ℃ĥʾ?
k�˝̨áę?k�Ə̼UƲˇパ́?k�̑̈ȅム?k�ªςやロ?k�ɶɫ
ŭ·?kSs˪ǆSÜ̎じ8ƴhN2HI8�?dS�ǭɷĂUΛOaǨ4N
2HI8]AH<=Uɒj5ȍeAN5ϘjɣAɏ<]C< 

 ̿ǣƏĜæ˸S¼ȴSɦþAHɭも˂イ?k�ルナカ?k�ɫソクȗ?kU 3

ɨU̝ĜUʮǎsかɔS1e7H:�ŸĴU���B{�¥SLR7e]A
H<̛UねŔOsɔS 3 ɨj²ȁAN5e�3 ɨmźjとZdgfc3Rς̹
RŸĴȉSReH2m²ズ˾SŸĴSȑeʕ_=m7Ȧκ]AH<ƾƏUŸĴ
ɷĂS52Na 3 ɨUʮǎsΟげO1e m�¢Oǎeʬ;]C<ʔ˽R̝Ĝ
SŠ]gNǭsも̓SơEOAH<]H�̨ñɤɷȪńȖSs˞̸ʾþ̮þ̓
Ȳ6dt }ˋ̯�wB}ˋ̯mANI;OsR:̢にŸĴÀUɣɻȵŪǓ
Sǯf]O>ǨÏm>ǧ̞2HI8]AH<̨ñȪńȖUȖňO̿ǣæ˸YU
ɦþU8h6;j2HI8]AH<も̓S1e7m3>@2]AH< 

� R5�もŸĴs JSPS ãŸお JP16J00747 Uȶɱjȕ;Nȅǩ?g]AH<Ǌ
ƏS�̢SÜU〜˓aR:̿ǣæ˸YɦþAHSađida�ÊづŪǓbǭ
ɷĂUǨÏjƚ:AN2HI2HâʫUóゴSɢ:ĈȊUƅシjɣAɏ<]
C< 

� ŸĴOđihHóゴSï`Nɢ:ĈȊ2HA]C<も̓S1e7m3>@2
]AH< 

 

 

 

 

 

 

 

 

 

 

 

 

 


