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height, which is characteristic of a streaky snowfall distribution in a height -time section.
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Naohiko Hirasawa and Koji Fujita

;

: A ceilometer was operated at Dome Fuji Station during the th Japanese

Antarctic Research Expedition from February to January . This report

describes characteristics of the vertical distribution of cloud and snowfall using the

backscattering coe cient obtained from the ceilometer. Optically thick cloud in the

layer lower than m above the surface appears more frequently in summer season

(February , December and January ) than in other seasons. In the

upper troposphere from m to m height above the surface (that is, from

approximately m to m above sea level), moderate clouds appear relatively

frequently from April to October. In many cases in the polar night, snowfall events

in the layer lower than m give rise to a backscatter coe cient that decreases with

:

m

m m m

m

National Institute of Polar Research, Research Organization

of Information and Systems, Kaga -chome, Itabashi-ku, Tokyo - .

Graduate School of Environmental Studies, Nagoya University, Furo-

cho, Chikusa-ku, Nagoya - .

Corresponding author. E-mail: hira.n@nipr.ac.jp

Vol. ,
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s : m : z m

srad : z m

sr m

z :

ns ns m

ns

m

km

CT K

Table . Specifications of the ceilometer (Vaisala CT K) and parameters for observation.

A z

z

z

P

z z z

z z

c

G z K A

, +

+ +

0 / + +

*

+* +*

*

, +**

+** , +/ + +

+**

-*

,

,1

,/

+ ,/
+

b

s

b

s

b s

�

National Institute of Polar Research

NII-Electronic Library Service



� � � �

� � � � �

� �

� � � �

� � �

� � �

�� ��

� � � � �

	 





	 	





�

 	

	 
 	

	




	 	

	 


	 	

	


 	

	 


	 	 	

	 	


 	




	

� � 


� 	 	 � 


	 � �	 � �	

� �	 � �	

	 	

� 	 


� � 


	 


	


 � �

	 


	 	 � �

� 
 � � 
 � �� � �

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

�,-./)�0 !�1� 2��345"6 78 94:;45�<� =�

�1> .? �@4ABCDE��� #F� G� H I� ��

. "JKL M N

O M�P2��� �  !�. QRS "T+ 2��345�&UVQ�

W X:YZ[\" ]78 � �  !? ^_"`�

^_ � ="ab�T+ F���&U OcM d�T

+ P e P P If g. M hL1�

i �j�k�� �  !?lmk��nop�qr?1h8 P M�.

�"st�+�u/sM v� #�_�Mw? /L/I/ �1>

^_ � x ykI� �  !?g�M�z7L{�8 |

^_�� �  !-�z7L{�8 P � }m ~w��

� M� ?�h8� �?1�F�?� k�L�> VoI��?�v�L/I/-�

�1� P��&I�4�M�s����� �" P��&I�4�M�+�L� �

"���7 ^���������7L/�

E_��. �g��G� ��7L P �� P��G

M. ^�Mj�I� �  !?{��? | "�7L� �  !�ykN

w� M /s?�/F�?Tk�L/� $8 G� ?�GM �� �c_�M�

/Ls?{�� ?./

_M�<78. 2��G� �" 7N¡�8¢M O M£PM¤/L/N¤��.

2�M� �  !�m{ "T+ F���. �@4ABCM{��¥

E¦§¨ �e� �� . �� �© 7Lª«¬

T78. � ¦§¨ �� � 
 ¦§¨ �_ � 
 ¦

§¨ �_ �H §� � 
 � � 
 �

� 
 ­��� � ��1> � �  !� ¤�® ¯M °8

,-j�I� �  ! `b �¦§¨ �� M�/L� {�� ¦§¨ �_

��¦§¨ �_ �H §�M�°L� P�� P"c±�78²³´M�/ |

�� ��� PM�°L� �  ! �ci

�j�k�m{ ?²³´�>-.NIhL/� � . �� ��

�M18�F��� GM� �c_��s? x µ¶+� ·?T¸k��

O � P M u/s�¹MI� 94:;45�w?ºSk�� QR I»r"/


 � �  !�¼½X:YZ[\�G� �

� � ��

� � � ��

	 
 �

� 
 	 �

� � � � � �

� �


 � � � 


� � 
 �

�� � �

� � � � �

� 
 � � �

� � � �

�� � � 
 �


 
 � �

� � �  

! !

� " # #

� 
 � # 
 �

� $ � 
 � �

%�

� "

� 
 � %� &' �

( � � � � )

� ( * � ( * �

( 
 � � �

� * 
 � � &


 � ( * # ( *

( 
 �


 
 � �

%� � + �

�� � � � � ,

- �


 � "

� � �

� �

�

� �

� �

�

� �

�

�

· · · · ·

· · · ·

· · ·

· · ·

· · ·

· · ·

162

m m m : m

m m

m m

. sr m .

sr m . sr m

LT LT LT

m

. sr

m . sr m

. sr m

m

m

Hirasawa .,

m m

m m m m

m :

m m . . sr m

m m

et al

/ + + /

+ + / + +

/ +

+ / + +

/ + +

/ + +

,3.* -*-* /*** .3/* /*.* 1/** 1.+*

+/

1/** -2+*

3*** ++-+*

+ +/

* 2 +* * ,/ +*

* 2 +*

, ,* *3** +.** 1 0 *.** 1 1 +.**

, ,* .**

* ,/ +*

* 2 +*

* 2 +* 1 0 1

, 1

1/** ,**- , +, ,**. +

+***

,

+332 +333

0* +/* --* .,*

1,* 2+* +/** +..* +/-* -***

1/** 1 /

, +, +

-*** /*** / 3 * / , * +*

/*** 3***

-

-

�

National Institute of Polar Research

NII-Electronic Library Service



� � � � � � � � �

� � �

� � � � � �

��
� �

�
�

���	
��
�������

� ��� � �������������� !"#$ ������%
&'()� &' *+�,-

(./�01 234 � 5 � � 5 � 5 6�7869
:;<=�8(01

�

� �

� �

· · · · · · · · ·

· · ·
· · · · · ·

163

. sr m . sr m . sr m

LT LT LT

Fig. . Backscattering coe cient distribution in altitude-time section for every month from February

to January . The coe cients larger than . sr m are shown in red and

those from . sr m to . sr m in blue. The bold arrows indicate the

periods of LT February and LT July LT July as samples of erroneous

data.
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Fig. . Seasonal variation in frequency of backscattering coe cients at each characteristic level. The

characteristic levels are as follows: (a) lower ground-based temperature inversion layer (average for

the m height layer (b) upper ground-based temperature inversion layer ( m (c)

quasi-isothermal layer above ground-based temperature inversion layer ( m (d) layer at

m above the surface m (e) layer at m m (f) layer at

m m (g) layer at m ( m). The backscatter coe cient is divided into

five bands as follows: . . , . . , . . , . . , . in the unit of sr m . The

range of the vertical axis covered for . . but for others.
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Fig. . At each vertical level, the percentage ( ) of time in each month

when the level is located behind thick cloud.
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