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:

B

+

-*35-** -*35-** *

,3-5*** ,3-5*** *

,

05*1-5,** 0513,5*** 1+252**

/2*5*** /2*5*** *

-5+.*5*** -5+,*5*** ,*5***

+5-*25*** +5-+,5*** .5***

-

-5*2,521/ -50//5*+- /1,5+-2

1+*5*** +5+0*5/** ./*5/**

,5.-15*** ,5-0,52,/ 1.5+1/

.

3**5*** 2**5*1* 3353-*

/

* /**5*** /**5***

* ,*5*** ,*5***

+*5*** ,15*** +15***

./5*** .*5*** /5***

* ,.5*** ,.5***

0

+**5*** +**5*** *

,+5,.* -51*. +15/-0

/5*** +*+ .5233

+35*+.50+/ ,+5*335/+- ,5*2.5232

+

+5-125*** 0,+5--, 1/05002

25**-5/13 151,.521- ,1251*0

050,050** 05+/25*,2 .025/1,

,

+5.035-2* +5-**51-. +0250.0

.5-**5*** .52*-5-.0 /*-5-.0

,53,,5*** ,53,,5*** *

1+05*** 0.-5/,, 1,5.12

+.*5*** +0,5.** ,,5.**

+/*5*** +-*5-.+ +350/3

-*5*** 105.0* .05.0*

* 1*05*** 1*05*** -

/.-5-.* -,*5*,0 ,,-5-+.

,05,125233 ,/5/035*0, 1*352-1

15,0.5,2. .5.035/.3 ,513.51-/

* * *

* * *

* * *

15,-,5*** 15-3,5*** +0*5***

* -5*2,533- -5*2,533-

15,-,5*** .5-*35**1 ,53,,533-

-,5,2. +0*5/., +,25,/2

/5*2.5-/2 -5+115/*0 +53*052/,

/5*/,5*1. -5*+0530. ,5*-/5++*

,*+* . + ,*++ - -+

,*+* ,*+*

1- / ,*++

,*+*
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/52315**+ 05*3*5-23

+52..5*** +50-,5***

---53*- ,105,,.

25*1.53*. 1533250+-

.52..5*** .52/05***

* 0-5/./

/-5-32 0,5+*.

.52315-32 .532+50.3

-5+115/*0 -5*+0530.
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:

BGR

,*+* . + ,*++ - -+

,*+* ,**3

+

-*35-** -*35-** *

,3-5*** ,3-5*** *

*

,,523-

0513,5*** 0511-5*** +35***

/2*5*** /2*5*** *

-5+,*5*** -5+1*5*** /*5***

+5-+,5*** +5-005*** /.5***

2/5***

-50,/5*+- -52325.1, ,1-5./3

* * *

-*5*** * -*5***

+5+0*5/** +5-.05-** +2/52**

.52+/5/+- /5,..511, .,35,/3

+5+3153/* +503353+0 /*+5300

+.-5*** ,0,5*-* ++35*-*

/*/50.* -1-5/2* +-,5*0*

-/,51.* ,3,5*-* 0*51+*

205.+. +51115*20 +503*501,

115*2+ 1350-+ ,5//*

,5-0,52,/ .5.2.5,1- ,5+,+5..2

,5//*51*1

3353-*

,**5***

/**5*** /**5*** *

,15*** * ,15***

.*5*** .05*** 05***

,.5*** * ,.5***

,*5*** * ,*5***

0/5***

,5-*. ,51./ ..+

+*+ +/53,1 +/52,0

+05,01

,0+5.1* ,**5*** 0+5.1*

-/3520, ,,-5+0- +-05033

0,+5--, .,-5+0- +325+03

-5,3250,, -5+.05,,0 +/,5-30

/,*5*3. * /,*5*3.

+--5/3* -0,520+ ,,35,1+

1- / ,*++

+

0*,5-** 0*,5-**

,

+5.** ,.5,3-

-

++52*.5*** ++52235***

.

15+125--2 351,35*./

/

2**5*1* 3**5***

0

+**5*** -**5***

1

0++5*** /.05***

2

,5.*/ +2501,

,+5*335/+- ,.5**35-+* ,53*35131

+
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:

BGR

,*+* ,**3

.*053** 3105.11 /035/11

2**5*1* 3**5*,/ 3353//

+52235../ 0/353-3 +5,,35/*0

-/*5-,3 +015111 +2,5//,

-,/52,- ,2*5+3+ ./50-,

151,.521- 05.3-5.30 +5,-+5-11

1530,5*0* 1530,5*0*

-51*35.,. .51.35032 +5*.*5,1.

+0*5212 .,5/-1 ++25-.+

/1,5/,+ 00050+. 3.5*3-

* .015*** .015***

+51+/5,*/ ,5*-05,++ -,+5**0

05+/25*,2 1530,5*0* +52*.5*-,

+.5/*.5,-- +.521251+3 -1.5.20

.5+-35*-. .5*--5,,* +*/52+.

* +.5+2* +.5+2*

00.5-+, /,.5-*3 +.*5**-

3,5//* +,051** -.5+/*

,035*-+ -,,51+- /-502,

/5130 /5130

3/5+.3 +0/50*0 1*5./1

1151** 035-** 25.**

+/05+,2 +.25-1, 151/0

,53,,5*** ,53,,5*** *

-3.5-2* -3.5-2* *

* * *

,+*5*** ,+*5*** *

35*,05*2* 253-*512* 3/5-**

105.0* ,35*,- .15.-1

+-*5-.+ ,+05/20 205,./

0.-5/,, /3,51/* /*511,

+0,5.** * +0,5.**

1*05*** /2*5*** +,05***

* * *

1*05*** /2*5*** +,05***

+*51..52*- +*5-.35+-3 -3/500.

1.5103 /25/+- +05,/0

.+52,. ++25,2- 105./3

+0-5.+1 ,+35,*, //512/

.*5*+0 +0.5*/2 +,.5*.,

-,*5*,0 /0*5*/0 ,.*5*-*

+//50-.

* * *

* * *

* * *

* * *

, *

*

+5/+350,1 20,5,1* 0/15-/1

1- / ,*++

,

++5*0.52,3 +*53*35+3/

,/5/035*0, ,/512153+. ,+252/,

.5.035/.3 +511250*. ,503*53./

+5/+350,1 20,5,1* 0/15-/1
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:

,*+* ,**3

*

20,5,1* 0-25-01 ,,-53*-

* * *

/35.,0523* 0*532+5/3+ +5//.51*+

* * *

* * *

* * *

1- / ,*++

0/15-/1 ,,-53*- .--5./.

-52+,5+3, +5//.51*+ ,5,/15.3+

//50+.5032 /35.,0523* -52+,5+3,

//50+.5032 /35.,0523* -52+,5+3,



� � � ���� �	
 ��

�  �� �� � �

� ����
� ����
����
�� �
��� �
����
 !"# �
$�% !� �
&'��

����()
� *+��
,-.�
,-.�
/0
120
3456789�:;<=>,�
120
,-.�()

?+��
@ABCDE��
FG ;<H�,� �
;<"IJ,� �
KLBC,� �
?+��() �
$�%*+��
M�
NOPQR
$�%*+��()
*+��() �

��() �
� S0��
� ��S0

TU�
�V�
 WX�

��S0()
S0()
� YZ.���
� [+YZ.�

[+YZ.�()
� \]YZ.�

\]YZ.�() �
�^,-.�_�`ab� � � � � � �
YZ.�() �
S0cdYZ.�() �

ef g h � �

ijklm

�

�

�

�

�

�

�

377

:,*++ - -+

,*+* ,**3

+

+2+51-* +225301 15,-1

.5++353*- /5.1/513+ +5-//5222

+512251/0 ,-,5,.- +5//05/+-

+50-,5*** +52..5*** ,+,5***

,105,,. ---53*- /15013

+5/+350,1 20,5,1* 0/15-/1

,

,5-**5*** ,5-**5*** *

+35***5*** +35***5*** *

,*5***5*** ,*5***5*** *

*

+5+0-5*21 +5.3,5*** -,253+-

-5*.,532* .5+,*5+.0 +5*115+00

-5-*15*1, 05,+*5*** ,53*,53,2

.5-*35**1

,5++/5*** ,5++/5*** *

+.35302 +.35302 *

*

+

.52/05*** .52..5*** +,5***

0,5+*. /-5-32 251*0

0-5/./ * 0-5/./

+

* * *

,

//50+.5032 /35.,0523* -52+,5+3,

.+5-**5*** .+5-**5*** *

1- / ,*++

35/+25,.* 253-15+1. /2+5*00

.+5-**5*** .+5-**5***

15/+-5+-3 ++52,,5+.0

,5,0.5302 ,5,0.5302

/+5*125+*1 //5-215++. .5-*35**1

0*5/305-.1 0.5-,.5,22 -51,153.+

.532+50.3 .52315-32 2.5,/+

.532+50.3 .52315-32 2.5,/+

//50+.5032 /35.,0523* -52+,5+3,

0*5/305-.1 0.5-,.5,22 -51,153.+



� � � ���� �	
 ��

�  � �

� ����
� ����
����
� �
��
�����
����
�����
 �!"��
#$%�&

'(��
�� )*+,-. /01�2

)*+,-. /01�2
3456-. 789:
;<-. =0�2 �>?@A&�
����� �B-. � C�2
���� 3456-. 789:
����� ��-. DE�2
 �!"�� )F�G -. HI�2
JKLMNOP )F�G -. Q1�2
RS#J%�& 3456-. 789:
#$%�& 3456-. 789:
#JTU%�& )F�G -. VW�2

XY9:
��
��
����
�����
#$%�&

Z[�
Z[&\
]�^Z[�

_`��
#J
a# #$%b
#JcdD&efgh?

����#J
����� i�jkl
���#mno
���� i�jkl
#J���
a#pqrstuvw

����8x

#J y z � �

{|}~��#JU& ���

�

378

:

:

:

:

:

: UFJ

- : UFJ

:

:

: UFJ

: - -

: - -

: - -

: - -

: - -

Bulletin of Glaciological Research

,*++ - -+

+

+

.05/22

2.5-+.

*

,,53--

.513/

,-5+**

0-,+1,- ,5.,-51.0

02*,.*2 +5*035/+/

,1153-/

++512+

1 ,1352/1

*

,5*3/

,,520.

1

*

.5*+.

,25*23

**+/* 2 +-.*3+ +5,0-5-03

**+-* * 110.2* /,*5+/1

*,,,* 2 3*-0+ *

**0+* 3 .01+ /**

**01* * ,03.3 .51-*

+50-,5***

,105,,.

,.05/*,

+.,5-./

/,51-.

*

352+*

/* ,152.0

,+5***

,/ -*05..*

.*53/*

01,5***

1- / ,*++

+2+51-*

.5++353*-

+512251/0

+53*25,,.

+5/+350,1

35/+25,.*



� � � �

� ��	

��

� �����
�������� �
����� ��� �����
 !"�� ��� �����
�������� �
�������� �

#�	

�$%&'(	�
)*��+�
,-�./�

0121��	

3�
456789�:;<=
>?@AB

��	
CD
	
CD
� E�1F
� GHE�
IJ�
<KLAIJ

/M�
NOPLQ RST

UV�

GHE�CD
E�	
CD
WX

E� WX


YZ [ \ ] ^

�

�

379

F

H - H -

,

,02 ,5-**5***

0+3 -5***5***

,* / ++5***5***

+- - /5***5***

10, +*5***5***

0+3 +*5***5***

-50*35***

-53*.5+-3

- ,5++/5***

+2 *+**+1/,5 +. *+**,0-/ +.35302

,

+

.52/05***

0,5+*.

0-5/./

1- / ,*++

.+5-**5***

15/+-5+-3

,5,0.5302

/+5*125+*1

0*5/305-.1

.52/05***

0,5+*.

0-5/./

.532+50.3

.532+50.3

//50+.5032

0*5/305-.1



� ������	

�������������

���
���������� !"#$%&'��()*+�

,-./0�����������
1�2345 67�89: ;<�=�>?5 @AB�=# CD,-./0)*+�

EFG���HI
EFG�JGKLMN�O5 GP?�Q RS.#T+�

� ���	�UVN�T�

� �WX0�YZN�T�

� �WX0�X[:�\]

^_`abcdX0 ^_`efcdX0 ^_`g�=&hi � j�klm no�pj(q no�pj(q *+(q

�WX0 r
s� t u r
v�� t u r

w � t u r

� ���
������\]x�=yz��5 {�����|}
���
������\]x�=yz��5 C ~ ������(����|}N5 ��)��M
�+�

i � yz�� {� ��|}

�WX0
s �
� ���s� ^ Cq
v��
����� C�� ���
������ �
������ �
����� C�� ���

w �

�� � � ^ q

X���=&*+��

�

�

�

380

+

+

,

-

.

,5-**5*** * ,5-**5***

-35***5*** * -35***5***

.+5-**5*** * .+5-**5***

/

,*++ - -+

,02 +* ,5-**5*** ,5-335.0/ 335.0/

+- - /5***5*** /5*--5--* --5--*

10, +*5***5*** +*5,2/53/* ,2/53/*

0+3 +-5***5*** +-5/+.5,*, /+.5,*,

,* / ++5***5*** ++5-./51.+ -./51.+

.+5-**5*** .,5/125022 +5,125022

1- / ,*++



�� � � � �

�	 
���

��

381

C

1- / ,*++

,*++



�� � � � �

�	 
�� ����

382 1- / ,*++

,*++



������

�	�
��

�����
���� �
���� �
����

������
�����
����

����� �


!"#$%&'(

!")��
*+!,)�� �

-./012345
67�� �

#$��89
������89
��89 �

8:� �
;<=>?�
@A BC�
�D�
E2F� �
GHIJKL
M�
N�
OPQ
GRST�

� �

�

�

�

�

�

U V W XYZ V W X[\]

U^_ `]

Vabcd Vabcd ef

!, g h U ]

Va �Gbci

� ������	


������
� �������

� ��������

� ����

� ����

� �����

� �����

� ���

�������

������
� �����

� � ���

�������

������!"

� #�����	


#�����
#�����

#�����!"

� �$����	


%&��'(��)*��
%&��'(��+���

�$����!"

,-��!"

.-+/��!"

0-+/��!"

12

�

�

�

�

383

:

D

*

-*35-** -*35-**

,3-5*** ,3-5*** *
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