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� ΓƀƚƧǤƁʢŸ̯ƧɁ;̸̞�¿�Ã^ţ̰_R<dwЛ<^YѢddY_ɛʛ^o=]ʢŸ

�¿�ÃZţbhMѤ̭ _ǞȒ 26 ǟ 9 ɣ]Çɬÿ̂Ī�¿�ÃЛAƧЛ]ǂéIsRdZ]Zl\

<Ѣď˻^ʙéɦО^�¿�ÃЛvĵkIOu<RSCdZ]\qhhRѤ˶Ƨ→]̘éhRdt

]οsuçɮѢƯ] 25 ǟcq]ʢŸ�¿�ÃvοshhRAѢǫ˩_ǲəZƃɩ̍]ƕuUu?p

NѢͶɪĸZˮЭI_ŝk\<ZȍihhRѤɆżė^ˏż_Ѣ25 ǟĪ_¸�ͱΘY;q˻˩θƹ

^Rk]ɧЁvπͮhu<hhRAѢ<h_¡¿ �n~ �AΑrˏżɲ]\Uu?qѢˏȆЇ

̱^Ėſ÷Zhu˻˩Ƨ^Ɂ̯ɡ]ϬORC\ro=\ƕĸYMѤh@hm^o=\əО^ʺsZ

_Ĥ]ѢʢŸ�¿�Ã^̹ʡ_ɓp@]ɕZ_ЃUu<uѢΏTh<ʹʡvȍirdZAYBhh

RѤÇɬď˻_ik���§^ÊɊ^ıĮ]oqʢŸ�¿�Ã^ʹĴ_ǟTĎƯhѢǞȒ 25 ǟ]Ɂ

;ПüĔŚĥ˽ȣˠ]χƭIsuƘC^Ư͵\[vƯɍhѢ̸̞SɁ;ʹĴZl]hMhMʹ̊]

\Uu<hMѤ���§]ZUu_ƘȂ\ɏTYMAѢɩǟǩ]_ɋh<ɁŨZhu˹ƎĠɱÂς

ú^ƼМƴY;rΎ→˺ÄİɁvϲ>Ѣ�¿�Ã^ʹĴĮvƐǱMrdZAYBhhRѤ 

� ʢŸ�¿�Ã_Ѣ“˄ʢƁѢʩʢƁѢʰǌƁ?obʢ]ПurżƁ”^˹Ǝ̯Ƨ^̸̞ÂɁ;vΠ

<hMAѢm^§zÃ»�_ѢżŸѢƚʡŸѢʢŸ^ȮMrƊȗY;qѢ˻˩ŸZhuγrZѢm

d_˻˩ƘʊȆ^U¬��Ѱ�­��VZ<>rZdtYMѤ˻˩ƘʊȆ¬��Ѱ�­��_Ѣmd

]h@<\<˻˩̴ѠŶɤ̴ѡAƘCѢh@lƘC^Ŷɤ̴AƟusu<rżƁ^dZv<<ѢÌ

̅] 34 żƁAχkpsѢɏɩĢǍ_m^Äs]\Uu<hMѤàɏ^˻˩^ͣ˔_ѢǔƚЬ̜Τ‐

\[]orЀŊ^[^ƚГͣ˔vlh^aķ<YϽwY<rZγpsѢm^ŉű_ÞО];qhMѤ

m^̿Ä_˹Ǝ̠ƑZ˻ȇż^˂ƟY;qѢʢŸ�¿�ÃA̸̞Ɂ;^Ïα\§zÃ»�ZhuB

RжÁʽ^˫ʱlmsv˩ψUu?qѢƟusR˹ƎvǻčMr^_ƵɔY_;qhOwѤhRѢ

Ɨɮ˻˩^ûđlƚB\ŉűY;qѢʢŸ�¿�ÃYlИȋ̸̞AϽkpsu<rZdtYMѤƭ

̘hRƗɮ̴vŏqЧ<u˻˩ƘʊȆvþĒMrdZ_͋łY_\CѢÄs^Ɨɮ̴vЧŊMrZ

Ĥ^Ɨɮ̴Ams]ͮBȱuUuhh=Z<=ƟɀAŘżY͞єIsѢ̭lÌ̅Љ˼Z\URǀ̾

ŉϒǍ^ʃ˩Yd^÷v̑ȷhhhRѤ 

� d^o=]˻˩ƘʊȆ^þĒ~ZsZUulƚB\όхYMAѢʢŸ�¿�Ã^̸̞ÂɁ;^é

ĵ_ǜǤCѢ˹Ǝ̯Ƨ^ʊT\кYБα\ǶĭvɴRMdZAƚƧ^ėƗ@pɦǸIsu?qѢm

sv΅ζhu���§ÄŚƠСhu<hMѤhRѢd^o=\éĵvɴRMRk]_ѢɍπÂπĈ

nÞŨ\[^ĎƯlȀα]\Uu<hMѤàǹlƚƧėƗ@pʢŸ�¿�Ãvʹ˽<RSCZZl

]ѢHȺȳ<RSBhMo=ƮhC?ш<́hÈFhMѤ 
 

ǞȒ 27 ǟ 2 ɣ 

ǤƁʢŸ˹Ǝ̯ƧɁ;̸̞�¿�ÃЛ 

ǉɬ зƝ�
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� ǞȒ 26 ǟ 5 ɣ 1 ɏäYǲ�¿�Ã^éɦä^İɁZhu̘éhRΎ→˺ÄŹhhMѤǲ�¿�

Ã]ɮrĪ_ѢÜЎƚƧ˻ȎƧ̸̞�¿�ÃѠÜЎƚƧƚƧЦ˶Ƨ̸̞̯˻˩̯ƧƼȼѡYƧðv

ŏǺhѢŷ̼˹Ǝ̸̞ȗ]˪Ĥ̸̞ŨZhu͕ 3 ǟľŻ͌hu<hhRѤ 

̭^̸̞˻ʹ_d^ǤƁʢŸ�¿�Ã@pƢhqhhRѤ̭_ΓƀƚƧ˶Ƨ→Ѡǲə^ż˵˻Ť

˹Ǝ̯Ƨ̯ѡ]ȗǇhѢǲ�¿�Ã^ÎАÝʮĜɁȪѠǲəѢİȘѡ]HȦƿ<RSBѢжÁʽѠΰ

ʽѡˍǌY¶�º�ͱа^ʉϻ]ПMrĿʅ̸̞vΠ<hhRѤd^ə^͞єA˴Ż^̭^ŉˠZ

<Uul<<f[ѢZul˜Ʒ\̸̞˻ʹYhRѤm^ǹѢ¶�º�ͱаZã^˻˩ͱаZ^s\

AqѢ˪]ы˩ͦ]·ŢvȥTѢ˟͚Ѣ̻͚Ѣ̢ќƩƭŚðóʞĠɱ]orˍʯы˩ͦʉϻ^ιɓ

]ПMr̸̞vÜЎƚƧ˻ȎƧ̸̞�¿�ÃѠ˷˸ˍѡYΠ<hhRѤŚə]ѢÞОʹĴAˍʯ˻

Ȏ͓]ŌgMǵмv˻˩^ƩƭŚðóʞv˽<uςúMr̸̞]lŏq͝ihhRѤd^˻˩vȦ

ʌZhR˹ƎςúZ<=ˠAƧðŏǺǹ^̸̞]s\AqѢŷ̼˹Ǝ̸̞ȗY_ 2011 ǟ 3 ɣ]̊˻

hR̬Ǎ̿ÄŉƤĮ̊еȗØȿ]orȽƽȆ˩ϡ^˹Ǝʥɵ]ПMr̸̞vƢkhhRѤĕó̍]

_ѢȦʌ˻˩ѠÙɳϘѡ]ŞhsrȽƽȆ˩ϡѠȽƽȆ��½¿�|°ѡ^Г@pѢɯɏɩƜǞʶ

ʰǌY^ȽƽȆ��½¿�|°^ʥɵƯȎ^ιɓvΠUu<hMѤ 

� àǹ_ѢʰǌƁY^ȽƽȆ˩ϡ^˹Ǝʥɵ]ПMr̸̞ZZl]ѢШʢ˹ƎvƻϗZhRȽƽȆ

˩ϡ^˹ƎʥɵƯȎ^ιɓѢmhuƩƭŚðóʞv˽<Rˍʯ˻Ȏ͓ʉϻ^ιɓ]ПMr̸̞vϽ

kѢǲ�¿�Ã^ʹĴ]ǁhYlϙ˰hu<BR<Zͷ>u<hMѤ[=nothC?ш<<Rh

hMѤ 
 

ǞȒ 27 ǟ 2 ɣ 
Ύ→˺Ä�
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�

� 2013 ǟ 8 ɣ]Ɂ;ПüĔŚĥ˽ȣˠ]χƭIshhRѤ΄ˍƯєȗПüɍπY_ĒŷYģku^

ĔŚĥ˽Ɂ;ȣˠZ\qhMѤɁ;ПüĔŚĥ˽ȣˠħǩZ_ƘʊĸMŗìZƧ˻^�Ã�]ȃ

>ssѢϡ^і<і́Ɂ;vȰøhu<CRk]ѢŘƚƧ^ɤMrÞ̍Â˩̍ϟˑ^ĔŚĥ˽́v

ȯϽMrdZYѢŷḙ̄vϹiRƘʊ@sіǩ\Ɂ;vǆНhu<CƚƧ^ŏ͝vɇ→̯Ƨ̔AȺ

ȳMrħǩYMѤǤƁʢŸ�¿�ÃY_жÁʽZ<=ͣơ^§zÃ»�v˻@hĒŷ@pƧ˻vŐ

EđsuѢƗɮ˻˩ūх\[^ˍʯ˻˩˹ƎZʷʳУ˞\[^żϡ˹ƎѢIp]ȥͥœ΁\ĥ˽́

]ПMrŘ̴Ư͵vȰøhhMѤhRĿ̞˻ÂƚƧЦ˻\[^̸̞lȺȳhhMѤ 

;

ŵ 1. жÁʽʺƁ^ʢŸ˹Ǝ̯Ƨ§zÃ»�Ɂ;ȣˠ^ʈα 
�

� �
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2014 ǟ 3 ɣ 8 ɏѢћǏǖ̼Îƞēʠѐ]?<u�¿­�|°UжÁʽʺƁ̸̞ 2014VAНĉIs

hhRѤd^�¿­�|°_жÁʽʺƁ^̸̞vÄΊ]ēНMrZZl]ѢжÁʽ^˹Ǝ]s<u

ŋį͸^̎IhZͷ>rdZv̑̍Zhu?qhMѤàŰ^�¿­�|°Y_ѢжÁʽšϯY̸̞

vMrƚƧ˻nіɺ˻Ѣ̸̞͸SEY\CѢǖʠ^ɌTnãżƁ^Ɂ;̸̞ʑПnΠȾ^ɌT\[

80 śvϣ>r̎Ih]HɮƊ<RSBhhRѤжÁʽnm^šϯʢƁ^ɢɋ^̸̞ȒɴvѢŋį͸

^̎IhZĔɤMrdZAYBhhRѤͧřνϑ^\@Y_ѢUIhJh\ˍʯ˹Ǝūх]̒кhu

<rжÁʽA§zÃ»�ƯⅠɁ;^ƊZhuZulБαY;rdZV]s<ulκspsѢɩ�¿

�ÃAàǹɴRhu<CǶĭvͷ>rʑì]l\qhhRѤ 

 

ɏəѩ2014 ǟ 3 ɣ 8 ɏѠźѡ11ѩ00ѯ16ѩ30 

ìƊѩΓƀ̕ћǏǖ̼Îƞēʠѐ 

ÏĉѩΓƀƚƧǤƁʢŸ˹Ǝ̯ƧɁ;̸̞�¿�Ã  

ĔĉѩΓƀƚƧБˠ̸̞UжÁʽʺƁĚ˻©½�}��ѣŋįſʺƁ͇˶]ŜEuѣV�

�

ŵ 
��Ƨ˻]or̊Υ^ъɜ�

�
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�

�¿�ÃYΠusu<r̸̞ʹĴ_ѢƚBC (1) ˻˩˹Ǝ]ПMr̸̞Ѣ(2) żϡ˹Ǝ]ПMr

̸̞Ѣ(3) ż˵?obżƁ˹Ǝ]ПMr̸̞Ѣ(4) ʰǌƁ?obʢƁ˹Ǝ]ПMr̸̞]ĠErdZ

AYBhMѤШʢƁ˹Ǝ΅ˣŕĠВѠÎАĜɁȪѢį͗ĜɁȪѢǉőİɁѡY_ѢÏ](1), (2) ]П

Mr̸̞vΠUu?qѢʰǌƁ˹ƎǳȒĠВѠɿŉĜɁȪѡY_ѢÏ](3), (4) ]ПMr̸̞vΠU

u<hMѤçÉ]ѢɩǟƉYƉŠMr̸̞ʹĴ^Äηv?̦hhhMѤ 

�

̸̞�{�»� ̸̞Ȣǲ͸� н�

�

ШʢƁ˹Ǝ΅ˣŕĠВ�

ƚſ:C6]orƛˣ|��ȽƽȆ��|°˜ǩ^й̠ƑˋƭɌʲ

^ʄν�

ÎАÂ̚→ÂÈ˾Âǀɰ

ǎ�
��

ˍǧƆ̶˩Î^ȽƽȆ��|°^З̒ĠǗ]?ogM˻˩ȹ

Ó^ǵм]s<u�
ÚƏÂÎАÂ̩ϖ� ,�

жÁʽ^Ƈ΃ʢϦZʰǌǚ^їщͱа� ˯ˬÂЄΜÂДƤÂį͗� -�

Γƀ̕Ĺʽ^ʰǌǚ]?Er�³�»�³��§z��µ^

˻ȇƊȗĥ˽ZыȆ�

ЄΜÂ˯ˬÂДƤÂį͗Â

ÎАÂÕÚẬÚÂ̌Ȓ�
	��

ШÈ]ЅÈhˍʯ]ĦЂhRʷʳ^Ɔ̶Ѐ̲� ǉőÂПő� 		�

�

�

ʰǌƁ˹ƎǳȒĠВ�

¡{¡|ˀǌvƻϗZhRˀǌƇУǹ΀żźżΩβ^͞ǟƕ

ĸĠɱ�
ɿŉÂÎЌÂƩŉ� 	
�

� �
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	ΓƀƚƧ˶Ƨ→˶Ƨ̯˻˩̯Ƨ�Ã��


ΓƀƚƧϮƧ→äǇ§zÃ»��{~¿�Ɂ;̸̞�¿�Ã�

�

+�/)� ɯÜеĮ̬Ǎ̿ÄŉƤĮ̊еȗ^Øȿ]oUu˹ƎÎ]ȽĞIsRȽƽȆ˩ϡ^ǵм]

oqѢÄ→^ˍʯÂʭǐ]?Er˖ʅƻϗ̴Y;rїщ^Î]_Ѣ˴Żl\?̕^αϏ]orȬȩ

΅͐nĞΖħХvŐEu<rї̴A;rѤ|��lm^Ä÷Y;rAѢÄ→^āóAƃ˒ăY;r

100 Bq/kg vϣ>u<r^AĞΖħХ^ŉűY;rѤd^hhĞΖħХAͥE`Ѣ̟ ʅ͸Âūǅ^ɌT

^͞ˈ̍\Țȷ_ƚB<AѢ|��óė^ȽƽȆ��|°^˻˩Ƨ̍ľˉɦ\[^ȈƉ_̎ˢY;

rѤ 

˴ŻѢыŦ́]ŞhsrȽƽȆ˩ϡĠɱYƘ˽Isu<r Ge ľƿóʄĞůn NaI ȽƽͩˋƭΪͮ

Y_Ѣ�¿©»^ġɊÂÔ˥Â͎̟Z<URѢʄóv̠Ƒhu^ˋƭAĪȰZ\rAѢľˉɦ^ʔ

̤\ȯƭ^Rk]_ѢŚÄāóÎ]ŞhsrȽƽȆ��|°^˜ǩvͤͥhu²��º¿�Mrd

ZAȀαZ\rѤmdYɩ̸̞Y_ѢΓƀƚƧϮƧ→ZɏɩŉƤĮ̸̞Н̊ʑʉA˹ƎσɈŌb˻

óσɈ^Ƚƽ΁˜ǩvˋƭMrˡ]Н̊hRƚſ NaI ȽƽͩʄĞův˽<uѢ˻BRhh^(й̠Ƒ

Y^)|��óė^ȽƽȆ��|°˜ǩvˋƭMrɌʲvʄνhRѤ;

;

É� Ý� ɩ̸̞Y˽<Rƚſ NaI ȽƽͩʄĞů_ѢėǷA 20 cmѢĒЛ 36.8 cm ZƚB\ėƵГZі

<ʄĞĲ˲A˪ǾY;rѤhRѢγ ͩ^ʄĞĲ˲Z γ ͩμɄ˲AіCѢ͑Ʒμˋ]Іhu<rѤˋ

ƭə]ʄĞIsr ADC ÿŖ�«��»v�Ã�ÃªÃ�ĸhѢāóБZˋƭģɦ^ ADC ÿŖ�«

��»@pѢCs134 ?ob Cs137 ^ȽƽȆ˩ϡŞГvϱϺ]ˋƭMr���°Y;rѤ 

˻ó�¿©»vŎ͗MrƵů_ѢʄĞů^ė→]ŎhrƚBI]Ƌĸ¥�Ã»£{©vįǓhu

õȒhѢm^Î]Ź΍˽^þʢ�Ã�vɆBτkRѤd^þʢɫ]oqƋ¥£{©ė_Ǜ]ˏUR

˫ȎAþRsrѤ 

d^ƚſ NaI ȽƽͩʄĞůY|��v˻BRhhˋƭMrɌʲv̤̼MrRkѢɢģ]çÉ^ 2

п̑]s<uʄνhRѤ 

(1) ˪Ĥ\ΪͮA\<ʢʋY|��^э;Aœ΁@Ѭ 

(2) þˏīvĎƌhRˋƭƵůėY|��A[sCp<˻BͥEpsr@Ѭ 

ʓ]ѢƯЮ]ήɄāó^|��v˽<uѢ˻ BRhh(й̠Ƒ)Y^ȽƽȆ��|°^ˋƭvhRѤ;

;

ċÓ&Đ¢� �

ʢʋY^|��^э;]s<u� ǁ\CZl 100ѭçÈ^āóY;s`ѢǖϛIsu<r͋ɔtЀ

Ϊͮ^ä<Ry�º»ʢʋ���YļĠэ;YBrdZAĠ@URѤhRѢ1.5ѮƵГ^ƚſ FRP



� ,�

ʢʋYl˪ʘ\tЀΪͮ́A\CZlļĠ\ɠʡ΁Į^;r~y­¿©^iYѢЛɦО^э;Aœ

΁Y;UR(10 ÀɣçÈѢ˴Żlэ;ͤͥÎ)Ѥ;

ˋƭƵůėY^|��˻ƥœ΁əО]s<u� þʢ�Ã�vɆ<RƋ¥£{©^ÎYǁ\CZl

24 əОçÈ|��A˻ƥYBRѤhRѢ3-4 əО^ˋƭ^ǹѢʢʋ]ȕhulčʡ]˻BͥErd

ZAĠ@qѢŚÄāó]orͤͥ²��º¿�Aœ΁Z\URѤ;

|��^ȽƽȆ��|°˜ǩZ˻˩Ƨ̍ľˉɦ^ȯƭ� ƚſ NaI ȽƽͩʄĞův˽<uȩ˱hR

5 āó^|��˻óvˋƭhRZdtѢCs134 Z Cs137 ^řμăA 37ѯ57 Bq/kg ^͊ŴY;qѢ<

Ns^āólƃ˒ăY;r 100 Bq/kg vÉŰUu<RѤIp]Ѣȩ˱ǹ]э;vНƢhu 85 ɏ?o

b 130 ɏA͞ЀhR|��Ѡmsnsāó 1 ?obāó 2 ZMrѡ]s<uѢCs134 Z Cs137 vˋ

ƭhRѤm^͟ɴѢāó 1 ^ƊřѢȩ˱̒ǹZ 85 ɏǹ^ Cs137 ă_msns 4.6 ?ob 4.0 Bq/āóѢ

hRѢāó 2 ^Ɗř_ȩ˱̒ǹZ 130 ɏǹ^ Cs137 ă_msns 4.2 ?ob 3.9 Bq/āóY;qѢ<

Ns^ƊřYlѢCs137 ^ͧГ_ˉǁhu<RѤdsp^ˉΦ˲vlZ] Cs137 ^ƯĲľˉɦZ˻

˩Ƨ̍ľˉɦvμ͆hRZdtѢāó 1 _͕ 440 ɏZ 460 ɏѢāó 2 _ 1,300 ɏZ 1,500 ɏZ\qѢ

̾ɰ(1999)YƉŠIsu<r˄ʢїщ^˻˩Ƨ̍ľˉɦZʞϫMrХqѢàŰˋƭhR|��^

Cs137 ^ľˉɦ_Л<ZȯˋIsRѤ�

�

�

	���	� çµ�ĄìQ*Å¥»;96F*Ľøm¯)80- óìÄT*¹Ň)#7$�

�

X�r� �LQĺYÚLāĭĖN 	�

	�ΓƀƚƧƚƧЦ˶ǓƧ̸̞̯�


�Γƀ̕ж�ʽ˹Ǝ̯Ƨ�¿�Ã

�

+�/)� ɯÜеĮ̬Ǎ̿ÄŉƤĮ̊еȗØȿ^ǵм]oqѢжÁʽY_˴ŻѢˍǧƆ̶˩^Υǈ

@p18cm^˅ǩ]?<ulȽƽȆ��|°Ѡ134Cs?ob 137CsѡAʄĞIsu<r(ǀɰǎp,� 2014)Ѥ

d^˶˿_ѢΥǈdʪ̘hRmspɻ̴AȤɂnˁϸѢʳnǧ˻Ĵ˩^ȹÓǵм]oUuÉǈɌŜ

ḏĴhRRkZȯˋIsrAѢ[^ǵмAɢlƚB<^@_ÊɓY;rѤɩ̸̞Y_Ѣǧ˻Ĵ˩

]orȹÓǵм]̘̑hѢжÁʽ^Čńǧ˻Ĵ˩Y;r¶�º�ǢΞv˽<RƱėƯє]oUuѢ

ǧ˻Ĵ˩AˍǧƆ̶˩Î^ȽƽȆ��|°ѠçФȽƽȆ Csѡ^З̒ĠǗ]?ogMǵмvɓp@]

MrdZv̑̍ZhRѤ�

�

É� Ý� Ưє˽ɶ˫σɈ^˒Ĉѩģk]ϐοˍ^ˍǿ→]uėǷ 7 cm ^y�º»͇vΪ̘hRБĮ

Ǭ�y�¿©¹ÃYˍǧƆ̶˩vȬаhѢm^ɶ˫σɈ^Υǈ@p 6cm ^→Ġ^Ɔ̶˩vЧŊhRѤ

m^È]жÁʽˍǿYȬаhRƆ̶˩^ΥǈѠ0-6 cmѡ→Ġv 6 cm į>Rl^vѢƯє�yZhRѤ

6 ɩ^Ưє�y_ 2 ɚиͮIOѢ͑έʢvį>RǹѢ4 ɩ]_¶�º�ǢΞv 5 ĺNsȟđhѠ��

¶�º�×2 ɩѢ����º²¿¶�º�×2 ɩѡѢʙq^ 2 ɩ_�¿�½Ã»ZhRѤƯє˽�y_

Ǜə~y­¿©Yɠʡh\Ap 20℃^ɞɭèY 31 ɏОиͮhRѤя_��¹¯¿ª¥Ã͕ 0.015 g



� -�

vѢΥǈ^ʙ̆ĕř]ȃiuІƮË>RѤ 

� Ưє͜Öǹ^ĝ˶ѩ�yė^ʢvȠBŏqѢƆ̶˩vǈĤ]ġɊhRѤm^ОЫ_ѢÄ̈Èǈ

A 5 cmѠжÁʽ^ǈA΅БY͕ 5 cm ]\Uu<RRkѡѢÙ̈̑^ǈ_ 0.5 mm vƃɩZhѢm^ǹ

_ʙ̆hRжÁʽ^Ɔ̶˩A\C\rhYѠ�y]oUuǕA;q 5-12 mmѡѢÇ̈̑^ǈ_Ù̈̑

^ǈZřuOu 3 cm ]\ro=]ѢçФѠ8 cm ç˅ѡ_Ēu 3 cm ]�¹{�hRѤ�¿�½Ã»

②vЧ<RĒ�y^ 2 ̈̑^ǈçФ_ѢġɊMrЮ]ÈǈZ^ˆřvУaRkѢ­º~�¼¿^̓

Ѡ̒Ƿ͕ 6.5 cmѡv˽<uƆ̶˩^šŴ 5 mm vЧŊhRѤdsp^ġɊhRƆ̶˩_ѢÔ˥Â͎

̟^ǹѢU8 Ƶů]Ďƌh Ge ľƿóʄĞůYȽƽȆ Cs ˜ǩvˋƭhRѤ�

�

ċÓ80IĐ¢� Ưє͜ÖəѢ��¶�º�?ob����º²¿¶�º�ǢΞ_msns 12 cm

?ob 10 cm ^˅ǩhYǒ͇vǳȒhu<RѤ 

� ɩƯєY_ѢϐοˍZжÁʽƆ̶˩Z^Ǝ̅ǈäϳ]?ErȽƽȆ Cs ^ĠǗ^ςúAųгSU

RRkѢƎ̅ǈoqÉǈѠ8 cm ç˅ѡ]?<u¶�º�ǢΞ^ǵмvςúhRѤhR�¿�½Ã»

②_šŴ 5 mm vЧŊh\@URdZ]oqѢÉǈYÈǈ@p^ʥɵAȑȄIsRRkѢ�¿�½

Ã»①vƯЮ^�¿�½Ã»ăZhuțURѤŘƯє�y^ˍǧƆ̶˩Î]ŞhsrȽƽȆ Cs ˜ǩ

vǈĤ]ˋƭhR͟ɴѢ�¿�½Ã»①^ 8 cm ç˅YʄĞIsR^_Ѣ14-17 cm ^ 2.8 Bq/kg ^i

SURѤÄɌYѢ¶�º�ǢΞvȟđhR�y^ 8 cm ç˅YʄĞIsRȽƽȆ Cs ˜ǩ_Ѣ5.2-12.3 

Bq/kg YѢ�y]oUu_ɢÉǈ^ 20-23 cm Y 7.4-8.6 Bq/kg AʄĞIsRѤd^dZoqѢ¶�º

�ǢΞvȟđhR�yY_¶�º�ǢΞ]oUuǼГ^ȽƽȆ Cs AÉǈhY̱ĴhRZͷ>ps

rѤh@h\Apm^˜ǩ_ѢƯЮ]жÁʽYʄĞIsu<r˜ǩZʞϫhuʆkuñ@URѤ 

ɩ̸̞^͟ɴ@pѢ¶�º�ǢΞ\[^ǧ˻Ĵ˩_ 8cm ç˅]?ErˍǧƆ̶˩Î^ȽƽȆ Cs

^З̒ĠǗ]ƚB\ǵм_?oghu<\<dZAɓp@]\URѤd^dZ@pѢжÁʽ^ˍǧ

Ɔ̶˩^ 8 cm ç˅YʄĞIsu<rȽƽȆ Cs _ʳ\[^ȹÓ]orƶËAƚB<Zͷ>psRѤ�

�

�

	���
� ŅKâ*�ĔÙĲ&Üª±*ŌŊčń�

�

îíe� �LĶĚ{Ø 	Lļ�ħS 
LpĉgØ�

	ΓƀƚƧ˶Ƨ→˶Ƨ̯�


ΓƀƚƧɁ;Ƨ→ÞО˹ƎɁ;ό̲�

(ΓƀƚƧƚƧЦ˶ǓƧ̸̞̯�

�

�

+�/)� 1960 ǟæçФѢɏɩŘż^ƚδʍ\ˍY_ʮʢnĥʢ^Rk]ˍǌƇУAϻȒIsѢm

^ƇУ^MaėĆ]_šϯ^дʢnϮʅ˽ʢvĲ˲̍]аkuˍdZȫʢMrRk^UƇ
u<

΃
BmC

ʢϦV

AõpsRѤжÁʽѠΰʽѢĹʽѢƗʾϷʽ́vřuORʢƁѡ]?<ulˍǌ^fgĒš]Ƈ΃

ʢϦAπͮIsu?qѢ̱ šϯ^{�˾n¡�˾@pʺsĞRʢ_Ѣ̋ đʭǐvϹhuSEY\CѢ



� .�

ϮʅʢϦPƇ΃ʢϦPжÁʽZ<=͞ϦYˍ]ʵ<Y<rѤɢϳѢжÁʽšϯ^Ƈ΃ʢϦA§�щ

^˼ŇƊnȒ;ƊZ\Uu<rdZAɓp@]IsRAѢãї̴^˻ȇ˫ʱ]s<u^̛γ_HC

uN@Y;qѢƇ΃ʢϦ]Ğ˴Mrїщ]s<uͱа¼ª»Y^ύɸÂ̸̞AǸRsu<rѤmd

Yɩ̸̞Y_Ѣ4Ƈ΃ʢϦZˍʯʰǌǚYѢ;r<_ѢRšϯ˹ƎAʢ˾Z¡�˾^Ƈ΃ʢϦ^О

YѢїщ^̴ɄnāóɄѢ̴͝ȒѢóЛ͝Ȓ\[vʞϫhѢƇ΃ʢϦ^їщͱа^ʉϻvɓp@]

MrdZv̑̍ZhRѤ�

 
ÐÈ&ÉÝ� ɩ̸̞Y_жÁʽѠĹʽѡ^\@YƇ΃ʢϦѠçÉѢUʢϦVZţcѡZms]ϳȮh

u¸�ǚvŞjˍʯʰǌǚѠçÉѢUˍVZţcѡA���Yipsr˦ɧżĻZ̋ʼżĻvѢύɸ

żZhuπƭhRѤ\?Ѣ˦ɧZ̋ʼ^ʢϦ_[TplǜA 1.5 mѢʢ˅A 80ѯ90 cmѢǞʢə^

ʺϺAfg 0 m/s YѢʢϦЮ]_ˁʢhR{�̯ʃ˩́^�¢ÃA;rˠYĔϹhu<rAѢʢϦ

^šϯ˹Ǝ_˦ɧY_{�˾Y;r^]ƻhѢ̋ʼY_¡�˾Y;rѤїщ^Ȭа_Ѣ 2013 ǟ 4
ɣ@p 10 ɣhY]Řɣ 1 Ű^уǩYѢÍżˠ^ʢϦZˍ]?<uǀſƭͮͦѠͦ^ЛI 4 mѢͦÆ

1 mѢΧͦ^̑ř 4 mmѡv˽<uƯɍhRѤŘɣ^ύɸɏģɏ^ 15 ə@pʹɏ^ 8 ə]@EuѢ

Řżˠ^ʢϦZˍ^ǌЮ]d^ͦ^˧ΨͦväER˫ȎѠͦőǜ 1.4 mѡY 6 Á͢NsπͮhѢї

щ^ȬаvΠURѤȬаhRїщ_Ѣ˴ƊY̴vŚƭh, āóɄZóЛvμɄÂμˋhRѤŘżˠ

Y^їщȬа^̒Ī]ѢʢˊѢ˓ƥЏ͚ГѢpHѢеʡíƿǩlˋƭhRѤ 
 
ċÓ&Đ¢� ʢϦZˍYύɸɦОÎ^ʢϡvʞϫMrZѢʢˊѢ˓ƥЏ͚ГѢpH _ʢϦYñC, е
ʡíƿǩ_ʢϦYі<ĊŜAipsRѤhRѢʢϦОYʢϡvʞϫMrZѢ˦ɧoql̋ʼY˓ƥ

Џ͚Г_ƖƦ]ñC, еʡíƿǩ_fZw[^ɣYñ@URѤύɸɦОÎ]ȬаIsRїщ_Ѣ12
̯ 24 ̴^μ 17,703 āóY;URѤČń̴Èð 8 ̴_ѢāóɄAƘ<Ɍ@pр]²��Ѣ�¿¨�Ѣ

�¿¨�Ѣ�®��¨Ѣ¯�¯±��Ѣ�{º�¢¹���Ѣ¨»Ã�»Ѣ�²½�Y;qѢds

p 8 ̴YĒȬаāóɄ^ 93.4џvńku<RѤ 
Řɣ^ŘżˠYȬаIsRїщ^̴͝Ȓ^щïǩ]ƃt<u�¹��ÃĠɱvΠURZdtѢщ

ïǩ 45џY 4 s^�»Ã©Ѡ˦ɧ^ʢϦѢ̋ʼ^ʢϦѢɗ^Íżˠ^ˍѢɗ@p̮^Íżˠ^ˍ)
]ƚBCĠEpsѢїщͱа_ʢϦZˍ^ОSEY\CѢ2 s^ʢϦОYlĒC̉\rdZAu@

URѤhNѢʢϦZˍYͱаʉϻvʞϫMrZѢÍ͸Y_̴͝ȒAƚBC̉\Uu?qѢhRѢʢ

ϦZˍ^ÍɌYĞ˴Mr̴YlʢϦYóЛAoqǀI<ĊŜAχkpsRѤʓ]Ѣ2 s^ʢϦОY

ͱаʉϻvʞϫMrZѢʃ˩ó]˼ŇMr§�щn±��\[^ї̴A˦ɧYƘ<^]ƻhѢ̋ʼ

Y_ǁ\<Z<=˪ǾAγpsRѤRShѢ˦ ɧZ̋ʼ^[Tp^ʢϦYlʃ˩óAƥŻMrRkѢ

̋ʼY^ʃ˩ó˼Ň̴^ǁ\I]_Ѣʃ˩óAƥŻhulmsp^̴^˼ŇÂȒ;ƊZhuІI\

<ôp@^ŉűѠ÷>`Ѣ¡�˾˿ɮ^ʢϡ˹Ǝ˪ȆѡAПühu<rœ΁ȆA̦ŪIsRѤ 
àǹѢƇ΃ʢϦėY^Ř̴^Ğ˴£�Ã¿A[^˹Ǝαű]oUuʨƭIsr^@]s<uƘżˠ

ύɸvƯɍhuʄρMr×ƭY;rѤ�

�

�
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ĶĚ{Ø �Lîíe� 	Lļ�ħS 
LpĉgØLQĺYÚLUXä² (LþXËW )L÷½� å )�

	ΓƀƚƧɁ;Ƨ→ÞО˹ƎɁ;ό̲�


ΓƀƚƧ˶Ƨ→˶Ƨ̯��

(ΓƀƚƧƚƧЦ˶ǓƧ̸̞̯�

)ɯÜˀʶƚƧˀʶ̯Ƨ→�


ɯÜƚƧƚƧЦϮƧ˻Ť̯Ƨ̸̞̯�

�

+�/)� �³�»�³��§z��µѠIctalurus punctatusѡ_Ĺy±º�ŉ˼^їыȆ^Ɨɮ

�®�Y;qѢжÁʽY_ 2000 ǟо@p˻ȇɄAȅƐhѢ˴ ŻѢŻɮ˻˩ͱаn˖ʅ]˺ƚ\ΩƳ

vlRphu<rѤ ɩ̴]s<u_ѢdshY]ŷėƗ^ˍʯnʭǐY˻Ȏn˻ʹŕ]ПMrƘC

^̸̞AΠusuBRAѢ̱ ʯ^ʰǌǚ]ʵ̑hu˻ȇƊȗĥ˽nыȆvύeR̸̞_̎ˢY;rѤ

ʢϯʃ˩ǚvŞjʰǌǚ_Żɮ̴^Бα\˻ȇƊȗÂȒ;ƊZ\Uu?qѢlhɩ̴Aʰǌǚdу

ͬ]Ğ˴hu<r\p`ѢŚȗ̍]˻ȇMrã^Żɮ˻˩]Ƙƚ\ǵмvŌghu<r?msA;

rѤmdYɩ̸̞Y_ѢжÁʽѠĹʽѡ^ʰǌǚvύɸżZhѢɩ̴^˻ȇƊȗĥ˽ZыȆvɓp

@]MrdZv̑̍ZhRѤ 
 
Üª±%*ó¼�¾nô� �³�»�³��§z��µAˍ^ʻ<Ɗȗ]Ğ˴Mrəɦ^ƙО

Ѡ19:30ѯ21:00ѡ]ХƭhuѢ̧ �ǚѠʢ˅ 0.3ѯ0.7 mѡѢϕǌǚѠʢ˅ 0.6ѯ0.8 mѡѢНȽʢкѠʢ

˅ 0.7ѯ1.2 mѡ^ 3 s^˻ȇƊȗОYЕ˱ɄvʞϫhRZdtѢɩ̴_ϕǌǚoql¸�ǚnНȽ

ʢкYƘ<dZAu@URѤhRAUuѢɩύɸż]?<uɩ̴_Ѣ¸�ǚnНȽʢк]oqƘC

ĠǗMr@Ѣ;r<_Ѣmsp^˻ȇƊȗYÏ]ȵяhu<rZͷ>psrѤ\?Ѣɩ̴_ƙΠȆ

YѢɘО_ʫĆ^@EÈAqn̶̜iвǌƇ\[Yëȇhu<rRkѢƙ]\Uumsp^ëȇƊ

@p¸�ǚdZȵя^Rk]ɮϾhu<rœ΁ȆAі<Zͷ>psRѤ

 
Üª±%*ŋ»� Èξ^ύɸYȬаIsR�³�»�³��§z��µ 268 āóѠóЛ 14.7ѯ
59.1cmѡ^ͿėƵ˩vιɱhRZdtѢɩ̴_їщѢʢ˻ɐΞѠÏ]¶�º�щѡѢ���~¥Ѣ

Ш˻ʃ˩˧ѠÏ]¸�^ɼnΒѡѢƚſїщ^Ɋ˧Ѡͽ˧nѕѢјѡѢШÈɐΞѢϘщѢ��º��Ѣ

͒˫Νщ\[ʊT\яп̑vȵяhu<RѤ˪]ʵ̑Isr^_Ѣ¸�^ɼZΒ^f@Ѣmsp^

Υк]˻ȇMr¡{{½¶�º�Ѣ±��½¶�º�Ѣ�´¶�º�\[AѢɛϹ]ͿėƵ˩@p

γs@URdZY;rѤd^dZ_Ѣɩ̴A¸�ǚ^Ю]hYûđhuȵяhu<rdZv̦hu

<rѤ 
óЛЪ͙ОYÏα\яп̑^ǞŽБГ̌Ġ˲vʞϫMrZѢóЛ 10ѣ20 cm Y_ʢ˻ɐΞѠÏ]

¶�º�щѡAƘ<^]ƻhѢóЛ 20ѣ30 cm Y_їщ^ĭřAƐįMrĊŜAipsRѤd^o

=]ѢȒЛ]îUuїыȆAǱC\rĊŜ_ѢãżƁYl̤χIsu<rѤʓ]Ѣ˻ȇƊȗОYѢ
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fgŚióЛ^āóv˽<uыȆvʞϫhRZdtѢɓ̙\Ѓ<_χkps\@URѤ  
�³�»�³��§z��µ]oUuɢlƘCȩыIsu<Rї̴_¡�̯^�®��¨Y;qѢ

ͿėƵ˩@pĞ˴hRїщμ 306 āó^ 7 ĭçÈvńku<RѤʓ]ƘCȩыIsu<R^_�{

̯^²��Y;URѤ̀ʜщY_Ѣ���~¥AƘCȩыIsu<RѤdsp^̴_¸�ǚ^ʃ˩

óäϳ]ͱsr͵ȆA;qѢ¸�ǚ^ɌAϕǌǚoqlƘC˻ȇMrdZA̛psu<rѤhRA

UuѢdsp^я˻˩vȵяMrRk]Ѣɩ̴AʫĆ@p¸�ǚ]ɮϾhu<rœ΁ȆA̦ŪIs

RѤ 
 
çÈ^dZ@pѢ�³�»�³��§z��µ_ƙО]¸�ǚdZɮϾhѢʊT\Żɮ˻˩vȩ

ыhu<rdZAu@URѤàǹѢʢ˼ϟˑ^ȥͥ̍ĥ˽n˻˩ƘʊȆþĒ^θˠ@pѢŻɮ˻˩

ͱаvŰǻIOrRk]_Ѣɩ̴vł]ѓЧMrSEY\CѢ¸�ǚ]ûđIO\<o=\ƻ̈́l

ʄνMrdZAȀαZͷ>psrѤ�

�

�
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	͂ʳƚƧy{��Ã©˹ƎĴȎ̸̞�¿�Ã�

�

+�/)� ШÈ]ЅÈhRʷʳAʙMƆ̶˩_ѢЀŊ]̊˻hRʷʳv̛rȘA@qZ\rdZ@

pѢm^˪Ǿ]s<uʊT\̸̞A\Isu<rѤʷʳƆ̶˩^˪Ǿ_Ѣʷʳ^δʍnШÈ^ˍʯ

\[^żǳ]ǵмvŐErdZAͷ>psrAѢmspAƆ̶Ѐ̲][^o=]ǵмMr@_Êɓ

\ˠAƘ<ѤmdYd^̸̞Y_ѢˀǌñżnˍʯA;rШÈ]ʷʳAЅÈhRƊřvȊƭhRʢ

ʋƯєvΠ<Ѣm^Ɔ̶Ѐ̲vύeRѤ �

�

ÉÝ� ƯєY_ѢʢʋѠЛI 12 mѢіI 0.4 mѢǜ 0.2 mѡ^ÄɌ^–]Ѣƈ]oUuâġpsR 4 

m ^ϜʢĻОvπEѢd^ƈvНȽMrdZYʷʳvʍhRʛʳѠçÉY_ʷʳZţcѡv̊˻I

ORѤçÉY_ϜʢĻОAπͮIsR–^ɌŜvUˀĆVѢϷ^ɌŜvUШĆVZţcѤÎƞ→]

_Ċɉ 1/20ѢіI 0.15 m ^ɉкvπͮhѢIp]ШĆ^ЛI 2 m ^ĻО]_ШÈvȊƭhRżǳv

πͮhRѤƆ̶˩ø͡ˑZ\r̝ǥ_Ѣ̡̝Ѡ͏Ƿѩ0.20 mmѢʞБѩ͕ 2.6ѡv˽<uѢɉкÈ^

È– 0.7 m ^ĻО]ňI 1 cm YπͮhRѤds_ѢƯЮ^ʷʳ^ЅÈ]?<uѢ̝ʼ\[ˀǌäϳ

^Ɔ̶˩vø͡ˑZhѢШĆdϭ϶IsѢʷʳƆ̶˩Z\rɭèvȊƭhu<rѤ 

� ШÈżǳ_Ѣ(i) ǞžШÈżǳ^ƊřѢ(ii) ʧA;rƊř^ 2 sƊřvπƭhѢmsnsʢ˶ɭè

vƕĸIOuƯєvΠURѤƯє(1)Y_Ѣ2 m ^ĻОĒuvǞžкZhRѤÄɌƯє(2)Y_Ѣ2 m

^ĻО^Îƞ→]ѢʧżǳѠЛI 1 mѢ˅I 4.5 cmѡvπͮhRѤ 

� ʷʳ^ʢ˶ɭè_ѢϜʢĻО^ʢ˅]oUuƕĸIORѤhRàŰ^ƯєY_ѢϜʢĻОçƗ^

ʢ˅_ 5 cm YÄƭ^ɭèYΠURѤЅÈhRʷʳ]oUuϿ`sѢШÈ]ʙIsRƆ̶˩Ѡʷʳ
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Ɔ̶˩ѡ_Ѣ10 cm ^ĻОHZ]ȬŏhѢm^Ô˥БГvμˋMrdZYƆ̶˩Г^̹ОĠǗvύ

eRѤ  

�

ċÓ&Đ¢� ЅÈhRʷʳ_ѢШÈAǞž\żǳ^Ɗř]_Ѣƽʺ˫Ȏ^hhШĆ–hYϹЀhRѤ

ÄɌѢʧA;rƊř]_ѢʷʳAʧ]‐đMrZƽʺ@pǛʺdZƕĸhϧʢÅ˻hRѤʷʳ^ʢ

˶ɭèvƕĸIOuƯєvΠUR͟ɴѢƆ̶Ѐ̲ZʙIsRƆ̶˩]_ʓ^˪ǾAγpsRѩ(1) àŰ

^Ưєɭèė]?<u_Ѣʷʳ]oUuϭ϶IsRƆ̶˩^ͧГ_Ѣʫʳʳі]ʞ÷hRѤ(2) ШÈA

Ǟž\żǳ^Ɗř]_ѢƆ̶˩Г_ШĆdZˉǁMrĊŜAγpsRѤ(3) ʧA;rƊř]_ѢϧʢA

ϢBu<rĻО]_fZw[Ɔ̶ONѢǛʺdZƕĸMrZʿϾ̝@pΘÉhƆ̶MrʊƤAθƹI

sRѤ(4) ˍʯ]?<u_Ѣʷʳ]oUuϭ϶IsRƆ̶˩AʙqnM<SEY\CѢʷʳ^δʍ]o

rƆ̶˩Г^Ѓ<AmsçƗ^ǞžШÈżǳÈoqlчΚ]γpsRѤ�
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+�/)� ʡĂƕĴ]î<ÏZhuñǞżY_Ŕъ́]ϢűMrъʢƳ^ŅЩȆAіhrdZA×

ȊIsu<r 1)Ѥ˪]ϩǰ\Ɔ̶˩@p\rɯŁy�y^�»�żǚ_ѢĒƁAʆkuñǞY;r

RkѢŔъnϤʳ]orˁʢΩƳѢƚδʍ\ʸʢ]oqˀʢvŞwSʣ˝ʢAȤɂhnM<́ѢƋ

ʢûđ]ƻhu΂ǰ\żǳvǳȒhu<r 
 Ѥd^o=\ÎѢĹ→ª��°^͖ʭÉʺƁ]ðͮM

r 5C)�5C. ˀǌY_Ѣˀǌûы]oUuѢЀŊ 	�� ǟ^О] (����G ^ˀǌͩAǹϵh ( Ѣ˂ƟhR

żǳ^ͧк̶_͕ 	�-��(C ]^gUR ( ѤhRŁ��ˀ@p̊˻hRŔъ^ϹqЁ]ðͮhu<r

dZ]oqѢʝǟǞŽhuѢ�s^ŔъAίɮMrZ<URʗŕ̍]ŔъÂʸʢ^ΩƳAƚB<żƁ

Y;r ) Ѥ˴ʱ^ˀǌƇУǹ΀żźżĥ˽^˪ǾZhu_Ѣ~¥юʚƊnƋ˾AɂγIsѢƋʢĸ

]ņhRźżĥ˽ǳȎvZUu<rѤh@hѢ~¥юʚƊ^ƘC_ʢϟˑAІġ]͇˶Isu?p

NѢƇУv̠ƑhƋʢvǭBϰjdZYѢˀǌûы]ƻhu΂ǰͅȗvǳȒMrZ<URƉŠl;

r 
 ��� ѤhRϳćźƒ^ƋĠ˜ǩvÈɑIOѢ̵õ^ʢĥ���°Ēó]®{��^ǵмvlRp

MZ<=ƉŠAª��°ŷY;r 
 ѤmdYѢźżĥ˽ƕĸvə͓ĢYϴϥMrdZ_Ѣȥͥœ΁

\źżĥ˽vŵrÈY˪]УϕMeBżƁvγĞhѢˀǌˁы]ƻMrІȃ̈́̈́ƭ^Rk^ØĪȈ

ƉZ\qǺrZͷ>psѢɩ̸̞vϽkRѤ�

�
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ÉÝ� 2aô?M<ŗɩ̸̞Yö˽hRż˶ȈƉvĝ�� ]̦MѤźżĥ˽ŵ_Ѣ͘ªÃ�Y^żŵ

v��³¿hR̄ċ§x{»vđȘhRѤ˴żύɸě̖_ 4�! ʑ΁äB�±¹YȸǵhRl^Y;

qѢΩβƕĸ^ιɱ͟ɴZ^ʞϫv̑̍Zhu˒ĈhRѤ3��nô?M<ŗʖiÅ˻hu<r

źżĥ˽ŵvѢȟǵʲ]ƃtCΣɖ̄ċZźżĥ˽ŵ^ǣôǳ˫ZÄΆIOrdZv̑̍ZhѢʖ

iάʔZǣôάʔĝ˶vΠ<ѢǪʌ͓�B4!-)�#"9)-: ]źżĥ˽ŵvȟǵhRѤm^ǹѢźżĥ˽

Ǝ̅ͩv�¼Ã�MrdZYѢŘǟæ^źżĥ˽­º�¿võȒhRѤhRƃ˒żƁ^͛Ġ±��

µ�Ã�Z¹��ĸIORźżĥ˽�Ã����G ±��µ v̹О͟řIOrdZYѢŘǟ¦��»О

^ɅřȆAŏsRźżĥ˽�Ã�võȒhRѤźżĥ˽ĻĠZƯЮ^źżĥ˽^ĚĠщ͟ɴ?ob

͛Ġ±��µZ̹О͟řIORźżĥ˽¹���	.�
 ǟ _Ѣ͘к^ЎřÈѢǲɏŵv˽<uϊɓM

rѤ4ĞĠmÒ*ÉÝŗõȒhRźżĥ˽¹��@pźżĥ˽ĻĠvȡĞhR^TѢŘǟ^˪ƭź

żĥ˽¹��^¦��»ăvmsns^ǟæMeuřμMrdZYѢźżĥ˽ĠǗ^˘ŻȆ�źżĥ

˽­�¿�³» vΥ˴hRѤçÉY_ѢżƁ^æΥ̍\źżĥ˽Y;rƋ˾Âǖ΢żÂͺõż^ (

s^źżĥ˽ĻĠ]̘̑huƕĸvirdZ]MrѤ\?ѢƋ˾^iΣɖ̄ċ�8CH'ICJ�9!!Ѣ1A:6=�
 

@pźżΩβvȡĞIOѢźżĥ˽�Ã�ZřuOuιɱ]ö˽hRѤ�

�

ċÓzIĐ¢� �õ��-
)��-�)��-,,��---�	����	��, ³* 
 ÌÏ ŗ�1� ]Ƌ˾^­�¿�³»v

̦MѤĒó̍]ͫǀĊŜY;rdZAγuŏsrѤˀ ǌϳć^Ƌ˾]Пhu_Ѣ	.�
L	.,
 ǟ;r<

_Ѣ	.,
L	.-- ǟ]@EuѢˀǌƇУϳćYƋ˾^ˉǁĊŜAγuŏsRѤds_Ѣżǳ˂Ɵ]î=

dZ@pѢ‐̊̍{ª¿��Ŕъ́ ]orǵмAǱ<Zͷ>psrѤhRŘżƁ]oUuѢ˂ ƟǜѢ

к̶]ǕA;rA 	.�
 ǟ@p 	.,
 ǟѠ	� ǟОѡ^˂ƟĊŜAчΚY;rѤ�®Ĝ��

��-
)��-,,��---�	��� ³* ( ÌÏ ŗ�1	 ]ǖ΢ż^źżĥ˽­�¿�³»v̦MѤĒó\ĊŜo

q 	.�
L	.-- ǟ]@Euǖ΢żAȅƐhu<rdZAĠ@rѤhRm^ĠǗĊŜ_ѢɎƥ^ǖ΢ż

vɻZhuѢšŴ]Ȥƚhu<rѤhR 	.�
L	.-- ǟ]@Euˀǌ→Yǖ΢żAˉǁhR˶˿_Ѣ

΅ˣ̍αű]orżǳ˂Ɵ]ϢűMrdZY;rZͷ>psrѤđ`���-
)��-,,��---�	��� ³*

( ÌÏ ŗ�1
 ]ͺõż^źżĥ˽­�¿�³»v̦MѤ	.�
 ǟ@p 	.-- ǟ]@Euʞϫ̍ƚB

\δʍYͺõżAã^źżĥ˽]ϪȱIsRѤėШ→oq_ˀǌ]ϳ<ͺõżAϪ˽Isu<rѤ

ɢl˞Ƴº��Aі<̿ÄƇУZ̿ÙƇУ]ȧhsRżƁ]?<u ( Ѣʢ→Aͺõż]ϪȱhRż

ƁA̤χIsRѤd^żƁ^źżĥ˽^ƕЇ£�Ã¿_Ѣ	.�
L	.-- ǟ]@Eu‐̊̍{ª¿�]î

<ͺõż@pʢ→]ϪȱIsRѤm^ǹѢźż^Ȼ΋́vΠ<Ѣͺõż]ϪȱhRѤh@hѢĚb

Ŕъ�
��
 ǟ ]oUuʢ→]ȕIs ( ѢɟCȽʁIsR^TѢ~¥юʚƊ]ϪȱhRZͷ>psrѤ

˞Ƴº��Aі<żƁ]ƻhuѢȽʁMrdZY\CѢźż^̶ʆĥ˽vͥERdZ_Ѣźż]ƻ

MrƂ̘nϚųA΀ɜ];URZͷ>psrѤ�

 
.&/� ɩ̸̞^Ȓɴ_çÉ^ѥˠY;rѤ4ʖi^;rźżĥ˽ŵ@pə͓Ģ^źżĥ˽ƕĸv

ιɱMrRk^źżĥ˽�Ã�v˻ȒhRѤRΣɖ̄ċZźżĥ˽ŵ@pźżĥ˽nĪʼƕĸ^ƕ

ЇvȞȲhѢə͓Ģ^źżĥ˽ƕĸ@pm^αűvͷƹhRѤm^͟ɴѢĪʼ^ǹϵĊŜZǹ΀ż

^źżĥ˽ƕĸZ^Пü]Äƭ^ĊŜvγĞMdZ_Ğɮ\@URѤm^o=\ÎYѢ΅ˣ˞ƳZ
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̯̑�ƻϗ� Ȫʅ̯̑�ȢǲɁŨ � Нϓəɦ�

ѪƧ→˻ƻϗ^ȪʅÂ˗͵ÂƯ͵\[ѫ�

Ɂю̯̑� ΓƀƚƧ^Ƨūvʇhl=ѠÇɬѢĒƧɁŨѡ�

����¥º�zƧđМѠÇɬѢĒƧɁŨѡ 
ШÂʢŸ˹Ǝ̯ƧѠ�¿�ÃɁŨѡ�

ʢϯ^˻˩ƧѠÎАѡ�

˹ƎZhu^жÁʽ�ÎАÂį͗ÂǉőѢĒƧɁŨ) 

Ī� ɦ�

Ī� ɦ�

Ī� ɦ�

ǹ� ɦ�

ǹ� ɦ�

ƼМ̯̑�

ǓƧ→�

�

�

�

�

�

�

˶Ƨ→�

�

�

�

Ɂ;Ƨ→�

ãƚƧ�

�

ż˵˹ƎǓƧѠÇɬѡ�

Ўǖ���°ǓƧǦϑѠÇɬÂǓƧ→ɁŨѡ�

ˀǌǓƧѠÇɬÂǓƧ→ɁŨѡ�

ˋГƧ�ɿŉ �

̹ОȈƉǓƧ�ɿŉ �

ˋГƧƯ͵�ɿŉÂǓƧ→ɁŨ �

̹ОȈƉǓƧ˗͵�ɿŉ �

Шʢ˻˩ƧѠÎАѡ�

Шʢ˹Ǝ̯ƧƯ͵ѠÎАÂį͗ѡ�

żϡ˹ƎƧʈϑѠǉőѡ�

żϡ˹Ǝ̯ƧƯ͵Ѡǉőѡ�

΄ˍƯ͵ѠÎАÂį͗ѡ�

ΓƀƚƧēН΄ˍƯ͵�

ѠÎАÂį͗Âǉőѡ�

�

Ī� ɦ�

Ī� ɦ�

Ī� ɦ�

Ī� ɦ�

Ī� ɦ�

ǹ� ɦ�

ǹ� ɦ�

Ī� ɦ�

а� Î�

ǹ� ɦ�

а� Î�

а� Î�

а� Î�

�

�

ѪƚƧЦ˻ƻϗ^ȪʅÂ˗͵ÂƯ͵\[ѫ�

ĔϹ̯̑�

�

�

˶ǓƧ̸̞̯�

�

ż˵˹Ǝ���°ϑO�ÇɬÂĒƧɁŨ �

жÁʽ˹Ǝ̯ƧʈϑѠÎАÂĒƧɁŨѡ�

631! ŷėƯⅠɁ;˗͵ѠÎАÂĒƧɁŨѡ�

Шʢ˻˩Ƨ˪ϓÂ˪Ĥ˗͵ѠÎАѡ�

ŷź̹ОȈƉ˪ϑ�ɿŉ �

їщƧ˪ϓÂ˪Ĥ˗͵�į͗ �

Ɔ̶ûы�{�¯��˪ϓѠǉőѡ�

ĀƓϑɇÂŃƓϑɇ̸̞ȦƿѠŘɁŨѡ�

Ī� ɦ�

а� Î�

а� Î�

а� Î�

а� Î�

а� Î�

а� Î�

Ϲ� ǟ�
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ʟ� � ś� ȗ� Ǉ� ̸̞�Ã®� ȦƿɁŨ�

̚→�ϝƚ�

�

˕ǐ�͟ё�

�

˯ˬ�ąƜ�

˶Ƨ̯�

�˻˩̯Ƨ�Ã� �

˶Ƨ̯�

�˻˩̯Ƨ�Ã� �

˶Ƨ̯�

�˻˩̯Ƨ�Ã� �

ƚſKMJ]orƛˣ|��ȽƽȆ��|°˜

ǩ^й̠ƑˋƭɌʲ^ʄν;

ĹʽZm^ʺđʭǐ]?Er˄ʢ~¥@̴^

Ʀ͉̍Ğ˴ZĠǗ;

жÁʽ^Ƈ΃ʢϦZʰǌǚ^їщͱа�

ÎАÝʮ�

�

ÎАÝʮ�

�

į͗Đʏ�

�

ÆĒ�Ĺ�

ʟ� � ś� ȗ� Ǉ� ̸̞�Ã®� ȦƿɁŨ�

ЄΜ�ōʏ�

�

ÞО˹ƎɁ;ό̲

�˹Ǝ�Ã� �

Γƀ̕Ĺʽ^ʰǌǚ]?Er�³�»�³

��§z��µ^˻ȇƊȗĥ˽ZыȆ�

į͗Đʏ�

�
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ʟ� � ś� ȗ� Ǉ� ̸̞�Ã®� ȦƿɁŨ�

̜Ú�ąƜ�

�

�

ǋ→�̨Ɯ�

�

ʀǃ�Ůŕ�

�

�

Пɼ�ƚʏ�

�

Ўǖ���°ǓƧ̯�

�

�

Ўǖ���°ǓƧ̯�

 
Ўǖ���°ǓƧ̯ 
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pp. 1219-1221, 1267-1268, 1287-1288Ѣ2013Ѥ 

;
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)�	� �ěĥĪÇŎÔĩ\ŏ�
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Kon, K., Y. Hoshino, K. Kanou, D. Okazaki, S. Nakayama and H. Kohno: Benthic food web of a salt marsh in 

an artificial lagoon, central Japan. Aquatic Ecosystem Health & Management, Vol.16, 40-50. 2013. 

Tatematsu, S., S. Usui, T. Kanai, Y. Tanaka, W. Hyakunari, S. Kaneko, K. Kanou and M. Sano: Influence of 

artificial headlands on fish assemblage structure in the surf zone of a sandy beach, Kashimanada Coast, 

Ibaraki Prefecture, central Japan Fisheries Science, Vol.80, 555-568. 2014. 

Yamaguchi, N. and Sekiguchi, T.: Ripples under partially standing waves for different reflection coefficients: 

a laboratory experiment. 
*�)+, 72, 125-134, 2013. 

ʎɧΫƫÂÎɬĘÂòΜƚõÂɿŉ̨ŕÂʭƲɨ̛˻ѩˀкʢð^Ʀ͉ƕĸvͷȏhRˀкÈɑº

��^Ē˵ĠǗѢźɧƧìϑɇа B2(ˀǌǓƧ)ѢVol.69ѢNo.2Ѣpp.I_1271-I_1276Ѣ2013. 

͟ƀƔǞÂɿŉ̨ŕÂǀɷʕťѩñǞż]?Er�Ã�ĥ˽vȊƭhR DSM ˻ȒZ͑ǩ͇˶]ПM

r̸̞ѢźɧƧìϑɇа F3(źɧȈƉƧ)ѢVol.68ѢNo.2Ѣpp.l_190-l_196Ѣ2013.3 

�
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Kuwahara, Y. and Yokoki, H.: Field survey of geographic surface and coastal vegetation at Funafuti Atoll, 

Tuvalu, International Symposium on Remote Sensing, CD-R, 2013.(Makuhari,Japan) 

Ishiuchi, T., Kamei, Y. and Kuwahara, Y.: Study on the extraction of solar panels distribution area using 

satellite image, International Symposium on Remote Sensing, CD-R, 2013. (Makuhari,Japan) 

Saito, O. and Kuwahara, Y.: Application and possibility to the disaster prevention of the water level sensor IC 

tags, International Symposium on Remote Sensing, CD-R, 2013. (Makuhari,Japan) 
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˻˩,  Vol. 34, pp. 11-13, 2014. 

į͗Đʏ, ʭВ Ńѩǝ˙Ɓ^їщ^ƘʊȆZm^þĒѣɯÜˎY^Ø÷. ʢ˹ƎƧìφ, Vol. 37(A), 
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ǀɰǎƾÄÂÎАÝʮÂÈ˾� ßÂį͗ĐʏÂǉő̒ɇÂÚƏĳƜÂ̚→ϝƚÂƛВÄ̂Ѡ˶Ƨ→ѡÂ

ѝ˾ÐЯÂƩʦąÂʂΐ͔Âʻɧ̒ͰÂȒ˛șǴÂΗżϠŗÂɋɬÿЯѢжÁʽʺƁ˻Ȏ͓]

?ErȽƽȆ˩ϡ^˹ƎǵмςúZƻ̈́ȝΡН̊Ѣǻ·ȺȳύɸÂ̸̞©½�}��ȒɴƉŠ
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ɋÚ̪ƤÂњŉ;ƤÂўΜĀÂɿŉ̨ŕÂЙ˾ϠѩWeb �{�vĥ˽hR˹ƎȈƉœεĸ���°

^œ΁ȆѢźɧƧìźɧȈƉƧ�¿­�|°ѢVol.38Ѣpp.59-60Ѣ2013. 

ЄΜōʏѩΓƀ̕Ĺʽ^ʰǌǚ]?Er�³�»�³��§z��µ^˻ȇƊȗĥ˽ZыȆѤēН

�¿­UжÁʽʺƁ̸̞ 2014VѢћǏǖѢ2014. 3. 8. 

ƅÑėʔŃÂTongnunui PÂŒːŬáÂÎɬʶǞÂį͗ĐʏÂǉőɃƤÂǋɩ̞ÂòВĐǴѤ 

�{ŷ�¹¿^̝ʴż]ɋR]ǳȒIsR Halophila ovalis ˀΔΝƊ]Ğ˴hRїщͱаѤ 

ɏɩʢ˼Ƨì̮ƦƚìѢÇБƚƧʢ˼Ƨ→ѢʷѤ2013. 9. 20.  

ƅÑėʔŃÂTongnunui PÂŒːŬáÂÎɬʶǞÂį͗ĐʏÂǉőɃƤÂǋɩ̞ÂòВĐǴѤ 

�{ŷ�¹¿ʰǌƁ]ϻȒhRк̶^̉\rˀΔΝƊ]?ErїщͱаʉϻZm^͞əƕĸѤ 

ɏɩʢ˼ƧìɗƦƚìѢĹˀЁƚƧʢ˼Ƨ→ѢğѐѤ2014. 3. 28. 

ÚƏĳƜÂÎАÝʮÂ̚→ϝƚÂ̩ϖΉÄѩˍǧƆ̶˩Î^ȽƽȆ��|°^З̒ĠǗ]?ogM

˻˩ȹÓ^ǵм]s<u,ɏɩʢ˹ƎƧìǟʓƚì,åŔ,2014.3. 

˯ˬąƜѩжÁʽ^Ƈ΃ʢϦZʰǌǚ^їщͱаѤēН�¿­UжÁʽʺƁ̸̞ 2014VѢћǏǖѢ2014. 

3. 8.  

ÚƏĳƜѩˍǧƆ̶˩Î^ȽƽȆ��|°^З̒ĠǗ]?ogM˻˩ȹÓ^ǵм]s<uѤēН�

¿­UжÁʽʺƁ̸̞ 2014VѢћǏǖѢ2014. 3. 8. 

àÚōɽƤÂɿŉ̨ŕÂўΜĀÂʯǃЂǯѩΓƀ̕ɏ̼ǖvƻϗZhRЎǖėͨżZ CO2 ˜ǩ˪Ȇ

Z^ПϼȆ^ĠɱѢźɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅦ-043ѢCD-RѢ2013Ѥ 

̜ėЖǞÂƲ˾ɓȐÂɿŉ̨ŕÂǀɷʕťѩΓƀ̕ėÏαŷЁʰͩvƻϗZhRθĐϟˑŌb̗ɥ

ɜθ]ПMr̸̞ѢźɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅣ-051ѢCD-RѢ2013Ѥ 

ДƤωÒѩΓƀ̕˃ʯ^ƋȆˏż]?Erїщ^˻ȇƊȗĥ˽ѤēН�¿­UжÁʽʺƁ̸̞ 2014VѢ

ћǏǖѢ2014. 3. 8. 
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ÐþͰɗÂǀɷʕťÂɿŉ̨ŕѩɯÜ��{�ºÃ^¥µÃ�­��Ōbɮο͸^ŰϾΠĴ]ПM

r̸̞ѢźɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅣ-059ѢCD-RѢ2013Ѥ 

ɹŉΉáÂɿŉ̨ŕÂʯǃЂǯѩ˻ʹϡ^θˠ@pγRЊгȗ^żƁ˪Ȇ^ĠɱȘʲ^ȰɾѢźɧ

ƧìźɧȈƉƧ�¿­�|°ѢVol.38Ѣpp.89-92Ѣ2013. 

ɹŉΉáÂɿŉ̨ŕÂʯǃЂǯѩΓƀ̕ɏ̼ǖvƻϗZhR˻ʹϡ^θˠ@pγRЊгȗ^żƁ˪

Ȇ]ПMr̸̞ѢźɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅣ-064ѢCD-RѢ2013Ѥ 

ɿŉ̨ŕÂǉ˾ϝǮÂàÚōɽƤÂўΜĀÂʯǃЂǯѩΓƀ̕vƻϗZhR˻ʹ˹ƎŸ]?Er CO2

˜ǩάʔɌʲ^ȰɾZżƁȆĠɱѢźɧƧìźɧȈƉƧ�¿­�|°ѢVol.38Ѣpp.49-52Ѣ2013. 

ɿŉ̨ŕÂÎВϝͼÂʎɧΫƫÂʯǃЂǯѩ�¢»ŷ§�¿�§x¼ǍZƻϗZhRżǳˋГύɸѢ

źɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅣ-068ѢCD-RѢ2013Ѥ 

ɿŉ̨ŕÂʎɧΫƫѩ�¢»ŷ§�§�˹̥vƻϗZhRʃ˻˻;˹Ǝ^ύɸѢHTT31-P01ѢCD-RѢ

2013Ѥ 

ɿŉ̨ŕÂ͟ƀƔǞÂўΜĀÂѝŔɒǮѩ̿Ѧ���ЖЁʰͩżƁvƻϗZhR˞Ƴ͹ĮŜÈ]П

Mrʄν]?ErŘ̴̹ОȈƉ^Οřĥ˽Ѣ̿ 5Űʎǡϼř�¿§x¼¿�Ѣ2A-2-1Ѣpp.387-388Ѣ

2013.(ёǐƚƧ) 

ʂɩò˶ÂǀɷʕťÂɿŉ̨ŕѩϳÌ^ьы̹О^̼żƊȗ@piRʦȔÂɯÜ]?Erźżĥ˽

^ʉȒѢźɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅣ-061ѢCD-RѢ2013Ѥ 

ÎЌýɇÂ˾ɲЯÂɿŉ̨ŕѩALOS/AVNIR-2 Z PRISM v˽<Rʢ˞Ƴ]ПMr΂ǰȆςú�Ã�

^˻ȒѢHTT31-05ѢCD-RѢ2013Ѥ 

ÎАÝʮÂ̚→ϝƚÂÈ˾� ßÂǀɰǎƾѩÄƚſ NaI ]orƛˣ|��ȽƽȆ��|°˜ǩ^й

̠ƑˋƭɌʲ^ʄν,ɏɩʢ˹ƎƧìǟʓƚì,åŔ,2014.3. 

˕ǐ͟ёѩĹʽZm^ʺđʭǐ]?Er˄ʢ~¥ 2 ̴^Ʀ͉̍Ğ˴ZĠǗѤēН�¿­UжÁʽʺ

Ɓ̸̞ 2014VѢћǏǖѢ2014. 3. 8.  

ўΜĀÂɿŉ̨ŕÂƩŉÄŧѩƘˠπͮſʢð�¿� IC ��^Н̊ZУ˞���°d^ȃ˽Ѣźɧ

Ƨì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢCS-009ѢCD-RѢ2013Ѥ 

ўΜĀÂɿŉ̨ŕѩʢð�¿� IC ��^У˞d^ȃ˽Zœ΁ȆѢɏɩż˵ȉɖϼř 2013 ǟƚìѢ

HTT31-03ѢCD-RѢ2013Ѥ 

њŉ;ƤÂɋÚ̪ƤÂўΜĀÂɿŉ̨ŕÂЙ˾ϠѩĴ̍əĨΥ]or¢�^Ĳɴ̍ϿΠ^σiѢź

ɧƧìźɧȈƉƧ�¿­�|°ѢVol.38Ѣpp.55-58Ѣ2013. 

іʐȌÂǀɷʕťÂɿŉ̨ŕѩÉ̃]Erɂ̈́ϟˑZ΢ϦʉȒ]ПMr̸̞ ϖÎÂɼʷÂĽђɧv

ƻϗZhuѢźɧƧì̿ 68 ŰǟʓƧΡϓ˗ìϓ˗ʈαаѢⅣ-060ѢCD-RѢ2013Ѥ 

̚→ϝƚѩ˄ʢї^ȽƽȆ��|°˜ǩ^й̠ƑˋƭɌʲ^̤̼Zїщóė^ȽƽȆ��|°ñˉ

ĸɌʲ]ПMr<Cs@^ʄνѤēН�¿­UжÁʽʺƁ̸̞ 2014VѢћǏǖѢ2014. 3. 8. 

Yamaguchi, N.: Autogenic submarine terrace formed by wave erosion during early stage of sea-level rise: 

implication from numerical experiments. International Workshop Stratodynamics, Nagasaki, Japan, 

2013.8. 

ǉő̒ɇ: ûы�¯µ¼Ã�·¿@p̦ŪIsrˀʢ˒ƕĴZÊύť\ʳыżǳ, ɏɩż˵ȉɖ̯
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Ƨϼř 2013 ǟƚìѢ2013.5. 

ǉő̒ɇÂПőɝƸ: ШÈ]ЅÈhRʷʳ^Ɔ̶Ѐ̲ѩʢʋƯє]or×ƹ̍ʄν, ɏɩƆ̶ƧìѢ

ǉőƚƧѢ2014.3.�

͟ƀƔǞÂɿŉ̨ŕѩŚÄсƁ]?Er DSM ^͑ǩςúȘʲZm^І˽ѢHTT31-04ѢCD-RѢ2013Ѥ 
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į͗ĐʏÂǉő̒ɇѩ; LLIʢȔÙі΄ˍƯ͵^ϓǙ=;@>?A=;C=;?F<?G=;

į͗ĐʏÂǉő̒ɇѩ; LLIˤϖΰіɺ΄ˍƯ͵^ϓǙ=;@>?A=;D=;?<@=;

ÎАÝʮÂǉő̒ɇѩ;ĽΙƚɁ;Ƨ→΄ˍƯ͵^ϓǙ=;@>?A=;E=;?A<?C=;

ǉő̒ɇѩжÁʽі́ƧɺUжÁʽ^Ȓq̼TVĞĪȪʅѢ2013.7.17.;
ÎАÝʮÂį͗ĐʏÂǉő̒ɇѩ; LLIˇ̖ƧŹіɺ΄ˍƯ͵^ϓǙ=;@>?A=;E=;@@;<@B=;

ÎАÝʮÂį͗ĐʏÂǉő̒ɇѩ;Γƀ̕іɺ˻˩ɁŨ̞Ā^ϓǙ=;@>?A=;E=;A><A?=;
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5 2  ˴żύɸ Ĺʽύɸ ÎА 
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7 2  ύɸ ĹΓƀǖƚʷˌʷʳΩƳύɸ ɿŉ 
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8 2 –4 ˴żύɸ жÁʽĚ˻ʃ˩ǚ^˻˩ύɸ į͗ 

8 4  θƹì ǖǐǖΠǽВљθƹΈ^θƹì į͗ 

8 5 –6 ˗͵ їщƧ˪Ĥ˗͵ į͗ 

8 7 –9 Ư͵ ǛΙƚƧƯ͵ ǉő 
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9 13  Ư͵ ŷėƯⅠ˗͵ØĪ̊Υì 
ÎАÂį

͗Âǉő 

9 17 –20 Ư͵ ΓƀƚƧɁ;Ƨ→Ư͵ į͗ 
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ǉő 

12 16  Ƨì źɧƧìż˵˹ƎƣŨì ɿŉ 

12 17 –18 ˴żύɸ ƋȆˏż˻˩ύɸѠǖǐǖѡ į͗ 

12 18  ˴żύɸ Ĺʽύɸ ÎА 

12 25  ˴żύɸ ΰʽύɸ ÎА 

12 26  ˴żύɸ Ĺʽύɸ ÎА 

1 8  ˴żύɸ Ĺʽύɸ ÎА 

1 13 –14 ˴żύɸ ǀʒǐїщύɸ į͗ 

1 24  ìϔ ˹Ǝ̔ǘǁ̴þĒ]ПMrȚTřuOѠƨЎƲѡ į͗ 

1 30  ˴żύɸ ˹Ǝ̔@p^ùфYĹʽʺƁ^ǘǁїύɸ į͗ 

1 30  ύɸ ėРǨƨƬȓ̇Ʊ�z����·¿ ɿŉ 

2 4  ƣŨì ˹Ǝ̔¼��º��ʄνì į͗ 

2 5  ˴żύɸ ΰʽύɸ ÎА 

2 10  ìϔ ĽΙƚƧƚƧЦɁ;Ƨ̸̞̯ĀƓϑɇƺɸì ÎА 

3 10  ˴żύɸ ʢϟˑʑʉZ^˴żύɸÉγ ÎА 

2 16 –18 ˴żύɸ ƋȆˏż˻˩ύɸѠǖǐǖѡ į͗ 

2 26  ƣŨì ̕˨¼���Ã�¨��ʄνì į͗ 

2 27  ƣŨì ʭǐʢϯ^ŷķύɸ^ǀƣŨì į͗ 

2 28  ƣŨì ˹Ǝ̔ǘǁ̴þĒ^Ġ̯ì į͗ 

3 3 –5 ύɸ ª��°ŷ¡ {ŷƴƚƧ ɿŉ 

3 8  �¿­ ʢŸ�¿�ÃÏĉ�¿­�|°UжÁʽʺƁ̸̞ 2014V 
ÎАÂį

͗Âǉő 

3 9 –14 ύɸ �¢»ŷ§�§�˹̥ ɿŉ 

3 11  ìϔ ȽƽȆ˩ϡìϔ ÎАÂǉő 

3 14 –17 Ƨì ɏɩƆ̶ƧìѠǉőƚƧѡ ǉő 

3 14  ˴żύɸ ƋȆˏż˻˩ύɸѠǖǐǖѡ į͗ 

3 15  ƣŨì ̕˨¼���Ã�¨��їщĠ̯ì į͗ 

3 16 –17 ˴żύɸ ǀʒǐїщύɸ į͗ 

3 17 –19 Ƨì ʢ˹ƎƧìѠåŔѡ ÎА 
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3 27  ˴żύɸ Ĺʽύɸ ÎА 

3 28  ˴żύɸ ΰʽύɸ ÎА 
�



茨城大学広域水圏環境科学教育研究センター
〒311-2402　 茨城県潮来市大生 1375

TEL 0299-66-6886 （代表）
FAX 0299-67-5175

（日立地区）

〒316-8511　 茨城県日立市中成沢町 4-12-1
TEL 0294-38-5169
FAX 0294-38-5268


