
�� � ����	 
 � � 


�� ���� �� �
��� � � �

���� � ��� �� �
� � � �

! " # � $
� %�� � &� � �

� '�( ) *+,�- �
./*� � �

0 12� ���
� � �

3 � �4�� � 5
�6 78� 9�: ; � � �

�� � � <=>�?� @
���A BCDEFG� H � <=>I�
J �=> 
� K L ��M=> 
� �

NO � P=> 
� NQ R �
P=> 
� ST� UVW CX�� Y�
Z[� � �?\ FG�C� ]4�� � �
^ ? _`��

�a � �b c�def
gh� � i

jklmn�� o6p�qrm
snklmn� �5`�t �
u

vI� wxyk �zm{? | �
u F� N}���t �� ~ jklmn�
� � �o��? ������
CI � FG t� � o� �0
CX���? 6��FG� 76�� �
� �I� � �� t��������F
�����?� FG� qrmsnklmn�

����I� ( zm{��)u zm{
o�? �� �m��w �!Nj�� �-

� � � ./�� �$� �
��m��$�$ � ? 6��FG� �8
6� � t��� ��5�?�`���
�� �� ��� t� ~ '� �

�NO � �   ¡de¢£{m�¤��`�¥ ?� FG�
>� i � �

���¦� v�  I� §oklm

� |� � �� � ¨n� t� 8�� �5�����
Go ©? ������ �t �5

�NO vI� � |���ª � �� «�¬­I �¤� �M � `��
® �| ?¯ FG� � I+�°

ot �±�CX�� ²�zm{I ³´�
¨� µ ¶ �° ³ �F��·�0 C
X�� F�F� ²� � ��¸ ª � ��
|��� I� � C ~

�¹G� �NO vI� ¸~º�» ?Y F
�¼ FG� � 0½° � |?

� � ��

���� 	 
 � � 
 ��
� ��

���� �� � ��
��� ��

���� ��� �� ���� �
� � ���  ��

���� �� ! " #$�
%& ��

���� '( ) *� �� ��
� ��
���� +, - �� �. / 0
1 23 � 4 5 ��

67 � � 8 9
: 67 8

;< = > ?@ >
AB ��C > C
> �� � B D
� 3 �

E FGH I

���� *+ + F
F J

� �01
��K4 L

M N

���� H O M
N P 
 �
�01 + Q RS��
��R TU V � M W X

Y 9�Z[
�01 � +

\ �
�K4 ! N

W +S
#$� K4 ] ^� � _`

� K4 Y
K4 + K4
� 4 + a �� %& +

AB b c de� \
fg J F���� h i
j. klm n j. o+ P � ��01

p q r �� L s0
AB j. [ j.t uv + � w

�x y "z { j �M
LX| j

o } ~ H � � X
"3 [ j

j. "3 klm �� �x� �
AB � �

� - � j. ��

���

� �

� �

���

� �
� �

	
��
�

�����������������

�

�

�

�

�
�

�

�

�
�

�

�

�

�

�

� � �

� �

�

�
�

�

68

:

.

:

.

:

.

Rikiishi, K. and J. Sakakibara, : Seasonal cycle

of the snow coverage in the former Soviet Union

and its relation with atmospheric circulation. An-

nals of Glaciology, , .

Rikiishi, K., E. Hashiya and M. Imai, : Linear

trends of the length of snow-cover season in the

Northern Hemisphere as observed by the satellites

in the period . Annals of Glaciology, ,

.

Rikiishi, K., H. Ohtake and Y. Katagiri, : The role

of atmospheric circulation in the growth of sea-ice

extent in marginal seas around the Arctic Ocean.

Annals of Glaciology, , .

Rikiishi, K. and S. Takatsuji, : On the growth of

ice cover in the Sea of Okhotsk with special refer-

ence to its negative correlation with that in the

Bering Sea. Annals of Glaciology, , .

Rikiishi, K. and H. Nakasato, : Height depend-

ence of the tendency for reduction in seasonal

snow cover in the Himalaya and the Tibetan Pla-

teau region, . Annals of Glaciology, ,

.

:

.

:

.

:

.

BGR

WMO

1, + ,*+*

+33/

,,+ ,,2

,**.

/01 /2*

,**.

0,- 0-0

,**.

+*0 ++.

,**.

+31, ,***

,,3 ,-1

,**/

-/, -0*

,**/

-2* -22

,**0

+300 ,**+

-03 -11

,**0

/2+ /21

+323

,/- ,0.

+33+

,2+

,23

,**3 2 /
/1

00

00

-2

-2

.,

.,

.-

02

/+

/-

,**3

�

�

�

�

�
�



� � � � �� �	
�

� 
�� � � � � ������
� � ���� � � � �
� 
�� � � �  !"#
$%&' () * � � � �

+�, -� ./ 0 1�
2 �) 34%5%�6(7�8 9 ":;
&<= 8 9 > � �
+�, - , �

?���� ./ 0 1� @�8
9 ":;&<= 8 9 > � �

+�, , - 

� A����0 1� � �
�

BC +�, � 0 D EF 0 E�
� �


 +�, � 0 1�
� GE HI5J%5 � E� K�
�

L� MN'/ � O� P � �D ' � QR 
 �ST�	
'UL)�
VL)� 	��W� �/ � X) 	NY� Z[\] ^� _ K `�

A�0 D [� aQbc[[de7cf2� Q g
h� � �i j�
MN��2� aQbcklm GN7(�0 nL� �a)2 ?� * o�
1� 'i( c cp��W�hX plqrs�t�
uTYN�� v)� � 
�
)� ((wTN�� 	�� �xyc� z{�� �|[� z} ~ � ��(7 � �
��`�0 D � ' �ie� � ���L7�2� �a)2M�� QA
	
Q ��W�hX)��chl� ���D GN� � s��
J%5'� @L7m s� Q�wN)�
	��W�� +�, |�� [� ��
�chl� K��� �h�� ��qr
t cf2� � � s��

� � � � �� � {
� ���� 
 ��

���

� c�	� � _j�� 'uT�
c� v) � � � ��W�M� ��
Q��s� 'uT� c� [
h��I%5cf�� 	Nvc [ �
� 
� ��YN7p)Q� _
 ��X7� Q¡h�h�� ¢QfX)�
v)� z cM� ' �	
[£ cfX)�

� [� � �� ��a� ¤
_¥¦ 
 
'� ���	
cf��

� 
�� �� � §xy ~ Y[ �� ¨ ' (� MN©N�
� ª«% � ¬ �� �� '­ L7® ¯ '{(� °e)
R ��� � � ��s� ± � ² ¤� ²¥¦ '¯ L)� M�n
xy Z� [ 
 ² ¤c ��	


� v) 
 ²¥¦ ���[�
� 
��|[� R ��� '�³k h _ ��Yh( ��c ��	
'
�6(7 ´c � ' L� wY Yw�L)�

f� � ��T7� � �6(7� xy[� 	Nvc� ' �µc
� ' L)� R �6(7[� ¶ � s�� c[ cphwX)� 	Lt·Ye
� Lv2 � ¸���� � � Lt·Ye �t cp� ���

' L� ��� GN) � � hL� ' ¹ 
L)� GY�� �`
� |�J%5
t ºL7� 	Nvcc»t z c ¹ h 
���'¼ s�	
�
�i(� � � ' ()� v �2� � �z Q¹ �h�


)� �6(7[� � ' ()� ( (X) tA cp� [ � s
a½�Rp ' (�	
��2� � ��

�� ����

� �	
 �� �

 �
 �� �� ��
� ��� � ����

� ���� �
 �� ��

 ! "#$ %& ' �( )
* +�, - .

- ./01 2
 ! "#$ 3456 7� 8 9

:- %& ' �( �;< -
. - ./01 2

 ! 7� 8 "#$ � = 345
6 > �( ?@A� ��

B 8C  ! �( D E �
��
F GH  ! �( ?@IJKL

&M D NO PM� Q

' R S � T D 
 � UV
W ' X Y Z � [� \ ]^

�( D _� M �` abcD d
 e
� �( f^ ��- �` gh 7

?@� d
 �� �
i 9 j k �`l m �

�( Dn op� qrs s f^ r
t^ u vw� n

D < � x
 ! y ��
�0 iz�

{7 .� n

3 H 6| } �5
~�� E����� �
�

�� F �� � �
� �� � s 
 �
� �� � ���� &M

���� W s
���
 i �� �

� � �

� n � �
�/0 �s �� � � �
� ���� i

� � ��� �9 j �� {� ~�� � �
� Y � . �� Z � � E���
� _� �� 
 � �� v � v � �
s E����� �
 v � �

E����� v � �
� � _� � 
 �� ��  � ¡

�� � �� 
 D� ¢^
�
 �� �� �� � ���� �
 �

£ ¤ ¥¦ � m §¨ ¤ ©�
� [� � ª«e �� 
 � � ©� �� �¬
D� D� T­®	 �	
 ���� �� ;
¯ � o - D� ; M° ±
p� �
 �� 
£ ¤ ² �� ���� ��� ;
_� ��F �z ³ a´ u �/0 /0� n

�
 � _� ��

������

������

���
��	


 �

�
�

� 	


 �

�

�

�

�

�

�

�

�

�

�

� �

�

� � �

� � � �

�

�

� � �

69

:

.

:

.

:

.

:

.

:

.

:

.

:

.

WMO

1, + ,*+*

,**,

..- ./+

,**.

003

010

,**,

,**, .*+ .*0

,**,

,**, .*1

.+,

,**-

-*- -+0

,**0

/1- /2*

,**3

03 1.

+*

0.

00

+2

+2

0/

02

/0

�
�

�

�

�

�



�� � ����	 
 � � 


� � � � �� � ��� �
���� � �� ���� 

� �

!" �# $ %&' ()�
� *

$ +,-. �$ /�0 ���

� �1232 456

7 � 8 � ()� � !"9:� � ; <= $ +,-.
*
 �>?@AB &�0 C D3� E

%&� �FG��HI�1 2JCKL3MN2 $O: P� Q
232 456 4 %&RSTUVW XYZ[@\@-ZB]

^_ C J `� a=� X Vb@Zc@B-Z
79:� �d O: � � e� B]^_ � af2 XB@ghi jk]

FG lm� e� O n�o C ^_ O: 4p@[@qrRC D3Ms �
`� (t O: �u2vE �w � x y C vz{� |} ~� 1C�`��
n� �2 %&�C �32 79: ���� �%&�A@R� �C�32 +
�����O4n+,-.�FG $���� ,-.O���CtM4}= |Cp@B~�
� �� ���3� n�RSTUVWC �%&C x� ��rWO� #%&����

32 � �� �� � $ �� � � ��0�2 �2 n<= �jk�
���3� �b��@[@C �2���� C��� jk � �  C¡J �M¢�

� 4£�Fv� 3=f � ��¤@T¥ ¦ %&C 3� $C:ix $§¨ |©
C ª3#« �¬� ­C 2 �2 � O� ®¯°��u� 1��4`2 

O:z �3M� � $� � 45 �2� !"9:� ±
6C32 � ²� /�� � ³� ´µ� �
¶ � 79: /�� � ³� 4£C 3� � ± O�
´µ4£C 3 <= �O�� �� ± ²�56~�4£� ·I �¸ ��

� �3M���HI �5632 ¹ � x2 ¹ �Fº4 !"9�» ��
Fº4 79� �� � ~�56: O �MN2 ¼�½ :Q O�v� ½ �

4��}�v� ½ � ~� ~� 

� � ��

� � �� 	 
 �
�� 
����� � � �
�

�� � � ��
� �
� � � �
�� ! "#

$ % & '# �� � �� ( ) � �
� * �+, � -.
��/0 �� . � 12 2 3

"# ��
� 4 5

$ % � � 67 30 �� 89
: 30 ;< =" > 4 ?@ � "
� AB ! C D " E F G HI J

K �� . $ % 12 L
� < G �

M +73 " ! N O
 ! P Q � � R S T � I
RU V W7 !� 6 X
R CY � Z [  ! � & G
\ � 3 ] ^ � � J

_UA 12 � R "# �� 5 N` a12 `
A �� ; A � ] b A

c $ % ��/0; A � de 5 N` a12 `f�
] de B B g ` 7 4
A �� 4 D 4 �� h i7
$ % �� �� j k = > l >�

"# >� m m

���� ���

	 


� �
���

	 


� �

�

� � �

�

�
�

� �

� �

�

70

:

.

1, + ,*+*

,**3

- +,

,* ,- ,.

,.

,**- ,**0

1+

�

�

�
�

�

�


