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Some Problems of the Dynamics of the Polar Middle Atmosphere 

and Requirements for Further Observations 

Isamu HIROTA* 

Abstract: A brief discussion is made on the structure and dynamics of the polar 
middle atmosphere. It is pointed out that the difference between the northern and 
southern hemispheres is largest in winter in the polar region for both the mean struc­
ture and planetary waves. 

On the basis of this consideration, an emphasis is placed on the need of making 
the well-coordinated observation program in Antarctica during the MAP period. 
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Fig. I. Rocket stations and mean January and July zonal winds (m/sec) to 120km(KANTOR 

and COLE, 1964). 
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Fig. 2. Mean zonal wind and temperature of northern hemisphere summer (NS) and winter 
(NW) at 70°N and southern hemisphere summer (SS) and winter (SW) at Molo­
dezhnaya ( 68° S). 
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��Jliv:l:fgiJJZSv:..t 0--Cf:iey�cf§Kftffi�fi? 2:. ciJ��GtL--ci.,0. -l-tL�x., rfmm:W­

�#O)�t.c 0 WJitfiIIT-¥ftv:.:toi.,--r vi, �iv· sp::1ey� ct v:.-l-0)1#���jfO)�t.c Q;:. c ;arr 
� � n Q .  l,f-:;a: 0 --c' (2) O)WES�ilqj�v:. (1) 0) }Jj(lz§ Ct t.c IJ' *5,,%;:. O).b t.:'0�i-!;O IJ * 
.:i:t" t.c '-, c '. , ? ;:. c v:. t.c 0 . 



No. 69. 1980) 167 

3. � � � � 
7

° 

'7 :if. !7 !J -� tb c 3¥ :Jey� c 0) ffili {1F J:fHi � ffiJt§ fa1 vc � $ t, ""C � ;:: 0 0) i1 �, �WH:i� $ JI :k 
�$0)���& (sudden warming) ��-e,j;0. )f:-0) c �, �tbvc#? ffi!AJ�O)���:l:il� 

3¥:Jey-=flfffij{Jafflvc J: Q �;&p�J: i b �' ffi�0)��3¥:Jey�llffi.il�;&,�vcJ::n l,, m�t&�ffl� 
O)��il��::: 0. l,f.:il� '? ""C, m��0)'*1f*il� G, i:p�,_.�0)1*�J1.ilq§J1.i1� G};j!J\.vc�b 
0. 1.,, '? t-:. ,Z,};j!J\. vctJ: 0 c ��i{�:11&-c- � tJ: < tJ: '7;;; 0) "c'k 0) V-"Jv"('.::c. * iv=¥ -iJ�g&Jl>t � .ti, 
};j!J\.1Jn:r!�i � G vc� i 0. 

250 

z 
0240 
Cl) 

1-<l 
..J 
..... 220 
<l 

1970 1971 
Nov. Dec. Jon. Feb. Mor. Apr. Moy June July Aug. Sep. Oct. Nov . 

. ...,,-....... 

�
-10 Jon. / ", 

/ .. 
80°N-·

1 
.• \. 

i '!.. �""' 

SCR ( 8) 

/� f .... 
I . ·1 ,,J·f.......... \ .... -...-....... 
j ,••. 

;
·· '...--Equator • .,"::· ••• . ..:\ .. � 11 ··i ....... ... ·:: : '... -···· '· .. 

·• I :.
•
•• • + •+ 

....... ..-
• 

• • 
l• '\ 

I ''"-..... - • � ..... 
--.. ·d. : ·\ i . ., ..... � \ . • , .. • ,. \ � \12 Aun, 

•.; 
2,0 i.··\.·"= 1 • .: \. I .. 

=1, . 1-, 

260 

250 
(/) 
0 

0 
(X) 

w240 
0 
::, 
I-

� 230 
..J 
I-
<( 220 

210 

• t .......-_, Mor. 8 Jon. 

... :: 
,, .. ,/ ... """"',· . • •..• _ .. ... ·, 

� --80°S 
� 

.. � 
·· .. 

......... 

!.; � .... 
·•. 

Nov. Dec. Jan. Feb. Mor. Apr. Moy June July Aug. Sep. Oct. Nov. 
1970 1971 

1!1 3 Nimbus 4 � SCR t;:, J: 0 nlt/i!llmtgf0�JrHfNt 

OK 

242 

240� 

238 8 
C 

236 � 
0 

234::o 

232 

· Fig. 3. Annual progression of the 'stratospheric zonal mean temperature observed by the 
Nimbus 4 SCR (LABITZKE and BARNETT, 1973). 
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a' J! Q C7) vc vi&::, f Lt� L -c fi", tJ: 1,,. lf#r13i1¥J vc vi -Jit�W# --r· � 0 h� G, wM!l C7) .t '.5 tJ:ffiJWJ 

;!WC7) t C7)iJ� G�1rJ�1t i --r·�l±lPJ�l§--c·� Q .  
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Q, �r13,Jt:fWt§vil StJ-J:.(7)!71 A.7-.7-;vtJ:Gvi+Jt�<�l±l�;h,0. 
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tJ:: < ,  oo•tJ::rA,�·�O) i c vcfib.nQmWtJ::f4�M�t-:iJ� G--C'�Q. 

kO)i':*�' ft�K, mffi*���O)J:'.3�fm�Mfi�fi�--C�k�G�i':A0)�6'.3c 

,'sf,b.h, Q 7 - ..,... � 2 • 3 mtiffi L "C � < . 
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(climatology) �-ft� Q � c. 
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