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w�{I�$@X�����QV��TtuVQ� 1),2):�CKI���;��X� ¡¢P

�£�I�¤¥�XrsPqTQ:vX�=I������T¦§l�Ttu�)*;Ii¨

� 3){456� 4)I�©� 5)PL�ª¢KIL«a��TQ: 

«�I���;¬�X®P¯��uV£��K°L�:�±15n�;���X²³´X

�µNKL��1N��QV¶E·�3P¸¹u�:º».¼�;���X½¾X����Q

V¿ÀP¸¹uIÁÂÃ`PÄ�u�:«�IG6HX�Å�ÆaI����EÇ��ÈÉX

oP��k�:WX�=IWu�XÊ2P���X�Ë��Ì��ÍÎD�Ï��Ð�PL�:

³)*K;IWu�XÊ2P¸¹u�ÑXÒo	ÄKL�IÓÔ44I45nÒoXG6HÕÖÄ
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ÜÝD¸U�:vX�KI���X	
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ß: )*àá	OXâ��
���;I�ãMHG6HXJFE��f�kI²³´�ÖkVQ�S��KL�:�Öä

18.6km2I�Öåi 0mI�æ�XJ��çPè 2mXéQ�KL�:�Xêä�àkVë�Ö

ä; 2,544km2�£�I��XÕìíî¼ïP 3 ²ª¢ð¬�ñQXP��KL�:�X

ÕÖ
òDÄ 1�ó�:�X�©���QV���²³´PôõtuV�aIWX	§D�
1NQR:löV�1N;÷øùúDûaükV£�PIº» 21 n�¶E·Pý�k�
W�ÆaI÷ø��W;T�TU�: «�IMHl�XEÇ;G6HPþ��ÖäX 80�
D�=V�aIvX���,HI��HI	cHT
XEÇPL�:���Kghtu���

XR�I90���PYZ[\]^K�=�uVQ�: 
* Estimation of geomorphic and environmental change in Jusan Lake, by Matsune Shuntaro, Umeda 

Makoto, Tanaka Hitoshi and Sasaki Mikio 
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���¿À�3Ê2;Iº» 23 n����	Ê�����¿À�3Ê��X��°�

�®tu�:ÁÂÃ`X��X°I�3;�¡�¸¹u�PI��X��tl�I¿À� 

«K�; 21 nD�k�:!"·#$u�IMNX%&D�£�!'ÆRT·(P�3tu
�)�I*��ÊP¸¹uIº» 44n�¿ÀP� k�:  

+: )*XC,�
ÓÔ×ØXÒo	ÄKL�G6HÕÖÄ;IÓÔ 44I45 n�c�-�ÆaÒotu�°X

KLaI./; 3000 zX 1 KL�:0�ò1P2�T�34ÓT°XKLU�PI56�P
G6HÕÖÄX78�D¸Q 6)IÓÔ×ØX���X	
D9:k{��TU�:vX;<D

=QVI>]?@�AB[CDE�ÆaIFç&GHX>]?@�D¸U�:>]?@�XC

,;I;<XFç&D[IJKkIåiXGHDÌ��QR°XKL�: 
L�IvX>J?l�IM8ò�NOU�>J?KL�PQRS>J?DTUk�:PQR

STUE@VQWX;JmY,DZ=k�:JmY,�;[\WP�]kTQQR^§PL

�PIFç&P_�T`�K;abP�£�T�QRc§PL�:WX�=IFç&P_�

T`��;abP�t�T�ÆR�>]?@�Xd�åi§D3�kI>J?DeUVQ�: 

PQRS>J?TU)IbÈ�f-l�ghtu� 2007nXÒo>J?l�TUk�PQ

RS>J?�ij¹kI	
XÜÝD¸U�:«�IÓÔ×ØÚÛX�����QVI�

XläXÜÝD¸U�:läXmnC,;PQRS>J?D=QVIopT�åiDq=V

vWÆarQ	§XsÖä�Æ�släDAB[CDE�Æamn��°XKL�:mnt¢

;uvwxK;L�PIPQRS>J?D=Q��=�IPQRS>J?TUXd�]<�a

b;vX««yztuVk«R:WX�=IÓÔ×ØX>J?�öQV;It¢P0{K£�
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Fç&ÄDÄ 3�ó�:Ä 2Ä 3DÜÝ��IG6HX�N�m{¿Àtu�	§D��
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Ä 4�IÓÔ×ØÚÛXPQRS>J?D�ij¹kIFç&D 1³�öÜÝk�°XD

ó�:%&�öQV;I¿À�ÆaIÚÛX���XCPÖäP�t�TUVQ��8Pzl

U�:åi-0.3mXFç&�öQV;IÓÔ×Ø;%&l��uVQ�X�àkIÚÛK;%

&����T�ÆR�TUVQ�:WX�=IÚÛXCP���TUVQ�Q��:åi

-0.6m�Æ�-0.9mXFç&�öQV;I�1N�m��QVIÚÛXCPFç&P)�kVQ

�WPzl�:Wu;I¶E·Xý��Æa�cX�Ë�P��kIÈÉX� P��TU

��=���u�:«�I���X�¾��QV;IÚÛXCPFç&P�æ�a�L�:
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åi-1.2mÆaçQ	§XFç&�öQV;IÓÔ×ØÚÛKL«a�£T��;TQPI

���.æ�X��åi;IÓÔ×ØPè-2.1mIÚÛPè-1.9mTUVQVIÚÛXCPé

�TUVQ�:Wu;ÈÉP����äk��=KL����u�: 
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��l�X�mläXIÓÔ×ØÚÛXÜÝDÄ 5�ó�:åi-1.3ml�-1.8mXç¢�

l�VÚÛX�RP�XläPqT�IWu;ÈÉP�äk�WDókVQ�:«�I¿À

P¸¹u��Ö�mXlä�öQV;ÚÛÓÔ×ØK��
bPTQ:Wu;¿ÀPð¬

�éQ�OKXx¸¹u��=KL�: 

��l�opÖ«KXsÖäXIÓÔ×ØÚÛXÜÝDÄ 6�ó�:Ä 5ÜÝ��I

�Ö�mX¿ÀXÍÎP����uVQ�:ÓÔ×ØX���;Iåi-0.3m«KXéQ�O

XÖäP 6.88km
2�X�aI�XþÖäX 35%D�=VQ�WPzl�: 

L�IÈÉ�äoXmnD¸U�:Ä 6XP~BD=QIÚÛXCPÓÔ×ØÆa°läX

�tQåi-1.5m�ml�åi-2.1m�m�l�VI��äzD¸U�:vX��IÈÉ�äo

;è 6.6�10
4
m

3QR��D��: 
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Ä 5� ÓÔ×ØÚÛX���X�çläX�  

 

Ä 6� ÓÔ×ØÚÛX���X�çÖäX�  

 

WX�X¡¢£D¤¥���=�I¦§��Æa¨qtu�IG6Hl����©XÈÉE

ÇoXÜÝD¸U�:G6Hl����©XÈÉEÇo;Iº» 47nl�º» 62n�l�

V;è 3000m
3
/yearIº» 63nl�ÕU 19n�l�V;è 300m

3
/year¨qtuVQ�:º

» 63nl�ÈÉEÇoPpqk��ª;IG6HFEXM�«¬�ÆaIE®PrFkIG

6HXÈÉ¯°±®PrFk�WP²³�uVQ�:«�I����EÇk�ÈÉP�1N

l�E´k�������ä��µjDó�¶·¸; 40�¹=�uVQ� 7):ÓÔ 45nl

�º» 46n«KXÈÉEÇoDIº» 47nl�º» 62n«KXEÇo�<ºqkVÈÉ

�äoXmnD¸RIè 9.4�10
4
m

3QR��D��:Wu;��äz�Æ�¨q�Xè 1.4

»KL�: 

ab�xkV;I´��Æ����©XÈÉEÇoX�£T��{I¶·¸X��IPQ

RS>J?TU×XabIÓÔ×ØX	
>J?Xe�Xd�]<�abP²³�u�:º»

47nl�º» 62nXÈÉEÇoPè 1000¼10000m
3
/year�£���kVQ�WD�½�

�I¾¿Xmn��;bÈ��ÀÁsj)*�Xmn��l��£�ÂuV���I¡¢K

211



L�Q��PIÃ�¤¥Ã�¤¥PÄ�ÅkLU�W�ÆaabP�t�TU�Æ±£

°ÇqK£TQ: 

 

È: �¹a��
ÓÔ×ØXÒo	Äl�¢×X���X	
D>]?@��ÆaÙÚkIÚÛX���X	


XÜÝD¸U�:vX��I¶E·X�3{IÈÉX�ä�Æ�	
X��Duv��W

PK£�:ÓÔ×ØÚÛK;I�cX�Ë�X�8PÉT�Æ±£PL�:«�I���

��QV;ÈÉX�äP	
������ÍÎ;qT�I¶E·�3�Æ�	
��©XÍÎ

PÆa�£Q°XÊ¹u�: 

¾);ÓÔ×ØX���X	
>J?DË=kVI3 LÌE�mnÍ>@D=QV�cX�

Ë�DÙÚ��:vuDo�IÓÔ×ØX���ÚØX���XS���XÜÝ��D¸R: 

 

ÎÏÐ³)*;IG6H����MH]Ñ��)*!Xsj�TÒÓ)*X��kVÔÕt

u�:«�³)*X��;I"�)*Öe×ØoÙ)*(B)(21360230IØ�Ð,./)�ÆaÔ

Õtu�: 

 

Ú�ÛÜ 

1) Ý0,ÞßIàwá»IâãäåIæ,ªçIèéêÐ�Hw������¤��¤���

Æ�YZ[\]^X]ëò1�öQVI´ì��íÛëIe 53îIpp.1091-1095I2006 

2) .ï�ÔIðñòßI.ï78I�ï-óÐ���YZ[\]^ôlõX�¤ö�÷±X¤

¥ÏøI´ì��íÛëIe 48îIpp.1236-1240I2001 

3) i¨ù8Ià,úI45678Iû,fÀIH_üýÐ�������´�)X�¤X×�

þï���£����Ú	¦ÒI���íÛëIe 38îIpp.283-288I1994 

4) 45678I,ï0�Ià,úÐ�����y�X²��£I���íÛëI41îIpp.501-507I

1997 

5) +,-I�©��8I,./I45678ÐéQS������yz��ÏøI���íÛ

ëIe 54îIpp.1423-1428I2010 

6) 56�8�I��� 

7) ¦§�ÛI�6	ßIà,Þ�Ð�������\@[�
ÈX¶·���k�ÈÉ�ÑX

ÔÑ��I���íÛëIe 55îIpp.1513-1518I2011 

212


