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Abstract: In 1980, the present authors in the 21st Japanese Antarctic Research 

Expedition carried out glacial-meteorological observations at Mizuho Station and 

Syowa Station as the second year programme of the Japanese POLEX-South. 

Items of observation at Mizuho Station (70°42'S, 44°20'E, 2230 m above sea level) 
were: 1) observations of surface boundary layer by a 30 m high observation tower, 

2) radiation budget, 3) low level radio-sondes, 4) sonic-wave sounder, 5) measure­

ments of sensible heat flux by sonic-anemometer, 6) blowing snow, 7) snow ac­

cumulation by sonic-wave snow depth meter and 8) surface synoptic weather. In 

the vicinity of Syowa Station (69°00'S, 39°35'E, on East Ongul Island), the follow­

ing studies were carried out: 1) heat budget of sea ice, 2) observation of surface in­

version layer by sonic-wave sounder, 3) meteorological observations by an un­

manned weather station, 4) airborne survey of radiation budget, surface radiation 

temperature and surface morphology, and 5) observations of frazil ice. This paper 

mainly describes the installation and performance of the measurement system and 
preliminary results. 

� l!if: 1979 �::_ (ffi 20 ��) n• G 3 :q:.iJ·l!IDO)fW;ffiO);ffi��ll(�WNUHl!!ii (POLEX­

South) b�Jffl� �h. dj. ff:t:£:im-e:-�M::to J: tft&im�JIO)ffl�WlllUiMrbht-=:. 1980 

:q:.� (ffi 21 ?x�) �"i, � f{I£:lm'"t:'t&:ifil�ipi�-\'::>*,1Ifilf,t�_m.O)m�0)7ilf5EO)f_:�f:. 

(1) 30 m wium:v::. J: Q ::k�mJf.JIWinU (2) �MJtxxWiU (3) fi£Ji ·/:.,, -:r'WlllU (4) 

=ff� v- fftl.ffiU (5) �=ff�Jsit.:iimt�Hf;:. J: G3ffi�fnuJtsfiffiU5E (6) m�O)WffllJ (7) 

,ij=ff��ffi��lH-�;:. J: Q�O):fltffifi�{tO)ifi!J5E (8) 5E'1&'��ftl.fflU�fi-? t::.. {tl!Ji 
1IBffi£:imrir;n ---cii. (1) wJ](J:: O)�Jtxx c /� r JI., O)mnx:��0)1ilf5e <2> =ffiEE v - ?l .. 
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tm.iu (3) �.Jdi�tm.iu (4) Mft��vc .to BM • �imfm.� • �ooM!ffi • � 1'v=r /::. / 

i-:· n ,>{ 7 tm.iu (5) 7J(i:p71cGl)tm.��rr ":> 1-::. tJ-J: O)wiuGl)iu�. illlJJE�, wiug�, 
ffl Gnt-::::l:tJ:nit:lfb 4-�Gl)rAi11tsu::. "'.)\, ,-cJZIS�t-=. 

1. Li I: tJJ K 

lflffiim�fitllU�vc J:: o WffffiO) ffi��7Jcgffl firllUHimi (POLEX-South: Polar Experiment­

South) �:t. m 20 ?x� (1979) ir, G� 22 ?x� (1981) 'i--C'O) 3 .1f.ra'Hcht-2 0 --C�7Jcl:lffilF5 

vc J:: 0 --c fibn o fitJtU--c:· � o. -t--c:-vc .:. O)ciffim 0) IH1"J c IE� vc � L --c vi., JII i:::i (1978), 

KusuNOKI (1981a) vc J:: 0 --c, W?J!UO)ffl,�vc� L --Cvi., wJ (1981), KusuNoKI (1981b) i<:. J:: 0 

--c*��nt-.:. *ffl�--c-vt, � 21 ?k� (1980) �7Jc!fflffflri:<:. J::-? --crrnnt-=W71!1JJ1X*O);J{l 

J!0)7,t. �jztt� o. WmU vt.::tvc7,t. f vi £j:-tB c fiB:f-P£:tm--c:-rrbh t-:. Jj.. f ft;�:ttg--c:-�t, � 20 ?X 

�n:�ui Lt-=�� 30 m O)ftlffU:fi ( 3r r; -) v::. J: o=k�!10'f.�ilitJ!Utce G rH::.1.&Mi!imU (MAE 

et al., 1981) �5!���fi0tdm, �Gl:v::.{1&]1:/:,,,7fitJlU, 'ffiBZv-3<'�fitllU, �ffWZJ.lJfil 

m�ttKJ:o&��*•O)��. m�O)•�. ffi'ffiBlfflffl�ttKJ:offl����O)��. ffi 

O)•���� Lt-.:. '! t-=� 11 ?x� (1969) --c-fil!'.11: L t-.:JE'i't�••mu�ttt tkfffm, 1911) n; 

10 .1f.�tit;i&\Lf-.:O)--C·, �L,1.t,�11:vc��Lt-.:. fm:n!JB�£:tm--c:·tt, W:1J<LO)���WulU, 

�fi�K=- J: o'�mH�fi!hb B MRilU, ffilll I/ - jt"ftiJ!U. 7j(q:tjj(-?#&;)J<O) P.Xffe;-rM:;fffO)W[%t�fi· 

0k. �GK·A�--��-O)*�L�O)�J'l:�llB�£:lm�J::���K��oBMR�. 

Aiffi£KJ:o�*�O)���J:���O)�������frO)fflffi*��O)�·�O)��­

jJJ t fibn t-.:n�. ::::. J1, G vc 01.t, --c it*¥1i1!rb· G v:tii� Lt-:. �$�0) '.5 �7,:. f vit£:ttf!v::. t:tli1J 

¥0)�aJHt'!--c:-1t::GJII (1980 if- 1 JJ 9 B,..._,8 J3 16 B), =k� (1980 .1f. 1J39 B,....__,10 J3 

2 B) iJ;}ilftf L:e-�Hi �m�--c:-Rtllll L, 1f¥0)� 22 {X�0)3(:@ffi): "i --e�vJ'\# (1980 if- 8 JI 

17 B,___,1981 4-l}j 21 B) iJ;ftiftEL--Cti.tJ!U�c�t-.:0t-.:. Lt-.:b;0--Ca?:f:f1J£:lm--c:-�tJili:::i Gm 

_1f.) iJ: B !Jfe!iJ!U�:±.vc, ,J"tt (1980 _1f. 2 Jj 13 B ,....__,g J3 IO B) iJ;ifiBl v- 3<'\ 7.f(q:t;)j(O)fi 

illl�, EJII (1980 _1f. 9 Ji 8 B ,..._, 1981 _1f. 1 J3 31 8) iJ:�*L��sifitJllJ�, =km (1980 q:. 

10 J1 3 B'"'--1981 fj':-1 Pl 31 B) 7J�1IDt"'Et!H�J: ofiiJ!U�::tc L--Cfi0t-.:. 

2.1. ::k�V.iW�I.IE.ff1J 

� 20 ?x�--c:-�ii: Lt-.: 30 m � r; -�� ---:i --c O)*�m:W-Aifi7J1U��tt Lt:. .:. O)WliJrn 0) g 

�tt, �tKlk�*®�O)��JE�#�O)�:ttf!��O)Wm, ����O)·�-�O)Qffit 
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Fig. 1. Examples of wind- and temperature-profile observed by 30 m micrometeoro/ogical 

tower at Mizuho Station. 
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1?, 1.!£�m'.-c0)#4Jmi*J*J!lil.0)9eJi • 1��;i&�tJ: t·��� 0 ct -c-21s 0. � L l ,a.mu'./ 7, -r A 

a MAE et al. (1981) i.J;fflE Lf-.:0)-C'*fflE--evt.:fi�-t" 0 . .:: O)W[u!IJ './ 7-- T .b.--C'� 21 ?Jz�--c­

!liJ�qC tJ:-? t-:.,r!?Jt., �$ 0)%f� t J.1.3£Hi:> J: v, J.1.1PJttO)@l!iil!Irut1v-}�O)��*JLr0)&:.1'Jc J: 

0u!U�O)gmf'f-f�l1::.c'2:o-?f-.:. xt�c L--Ctt., --z:-:hGi.J;9e1:_ Lt-.:l�H-=-�Jff��-?:lfi�J& 1J�t,,"( 

{f IB � -ttt-.:. #Wimii'r�J.\.0)-�1¥)tce1fkt, JI.if O)JN*fin:jtg�Jm;B: < v.=.Jl G :h 0 (KoBAYAsH1 

and YOKOYAMA, 1976). #4rrfiff�Jl,0)9e1:_W.M 0) J'-.Ji:n"-::fJI c �m15t1fJ 0) 1 {JU�� 1 vc�--t. 

� b, G J.I. Ji 0) J&* {w[b; jtg� Im iEf: < v=-9B 1:. L, #4 mi ift� JI. 0) Jlfil.J31 0) � * {li.J; l: =15 vC 1$. i!J L --c 

1,,, <. .:: 17) J: ') tce11£��0)#4Jmi�·�J!fil.O)JB:'£-t° 0 &;vcit., jtf!J:: 16 m i.J, G 30 m F.:iJvCfflt�tJ: 

Ulm'.�!JJ�FF 5 .:: c b; WADA et al. (1981) i=- J: -? --Cffiu· �ht-:.. �O)fil@:�kWHT4t:t fiiJ 7]> c 

"', '5 rp,m;Q�m� � n t-.:. 

2. 2. :liiMIUl!J 

� 20 ��--e:-�oc\'=Lt-.:1i:ZMfmit!iJY7,::Y-.b. (MAEetal., 1981) O)')'b, 1itftt�5lO)fmillUv=-�, 

ggtc1:� 1 vc� Lt-.:illU�v=- J: 0fm.m1J�'71 @'�1. ,t!.. -:=. 0)1tf.c:lttfffl.mUv:t, :)JcJ;R�ITfivc:tc;vt 0¥!�ll:Z5l, 

jfgrJX�Ji F90)1t{M*1ftt:r� J: u1t:$t-iftt, 1i:ZMI'!: (JliiBl:R, :RiE!l:R) O)�r�,�{tO)}EJNi, 7lc1* 

�::.i:>vt01i:ZM�iP�mO)mrm��§EfJc L--c1.,;s. 1i:ZMfffl.il!U:·t., 1980 :q?- 5 JiTiucl: �£t& 

O)?i�Jt;v::. cl: o MT ::r :/ r 1=1 7 -i.J; U£ L�f?G� c f.t I) 11 Ji cl: � '! -? 1-.: < �i}?GAJ� c fJ: "'.) 

t-.:. 7° :i /::; - O):rJ't> lH La, fh¥ /.;: 11::. � "'.) t-.:n:=f J.h--e:-t-.: t� 'b �-=-�frr} � -ttt-.:. 7 -r 1=1 �· O):rJ,� 
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� 1 :JJ,. --f vl:£jtg-C·O)tii(!#iJ!ffilJ� � c �VllJffiU� 
Table 1. Elements and instruments of radiation measurements 

at Mizuho Station. 

J:: 

2K�im E M!l 
71(:ijZ@JxMJt 
�-ffe;�IJIR� B M!l 

::k�:to J: Q{!m3*1iicMJt 
iE'*1iicM:I: 

B M�t (MS 800) 

JxMtt (MS 800) 

IR�BM�t (4�* 
0.305, 0.530, 0.630, 0.695 µ 
7 -1 Iv _?1 -�ffl) 

�jf-tii(Af !t (PIR) 

��1iicM!t (CN-11) 

71(:ijZ@ B M:I: 13 Mtt (MS 800) 

30 m fJ '7 - J:: J 71(:ijZffiiJxM:I: JxM!t (MS 800) 

-50 

-100 

200 

I :k�:to J: �jt!!3*1ii(Af:I: ' �71-1ltM!t (PIR) 
------ -- - . - -- ---·- -----·------ ----------�--- ------ - --- --- -· ·------- - �- - ------ -

AN:AS+ LL-Lt 
t:-'-----V----;Jrr-----j---- -----;--------,�----;------i---t----t-'-- ( 80' 1,19 - 2. 25) 

.�' t 
I \ 

' I \ ' I I '' ' 
\; � 

\.. .. .....,.,. ...... ..,, 

l>N= U-U 
(80' 6,1 - 7,8) 

U (1.19 - 2,25) 

U (1,19- 2.25) 

·-- Lt (6, 1 - 7,8 ) 
,''. 

,,r-, i \ U { 6, 1 - 7, B) 
\ I 
"'-··' 

o..__ _________________ __._ _____ _ 

Jan.19 Feb.25 
Junel July 8 

� 2 :lJ,. --fv�£imK.:tovt �"ffe;�ci1H1iicMJlO) B W:{t 
Fig. 2. Daily variations of long-wave and net radiation at Mizuho Station. 

it!��:t�Wmm1[i;{�-e t5 '? tc. 0)-c, t&MJI£3lO)M:tJTvc '01.t ,-c v:t. 'i '? t < r�iNlH:t.tJ:" ,. � -:/-tr­

�ffivc-01.t ,-o:t., �«. BMft, t&MitO) }-"-Avcff��il�:w"'tc.iJ;, -tO)ffl5./st��L-CI! 

tltlvc,:t3!l�t.J�t.f..iJ� 0 tc.. mr:ii s MHO)$�fiH:t 5 A i=f:t1U J: 91J£tffilO)fc.co�iJJl.l:� < tJ: 9, 13 

IJJ��il�--c:- � t.f.. < t.f.. 0 tc.il\ 10 A vc$�il��ffi: L, 3«.& t J:Jt L, -c Jl[i;{�vc�IJJ L, tc.. 
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di-f ,,1£:tttH:.:r.:;�-J- 6 1&M.ifiv')�1l::Lt, {£:7( B lHlti 800 iJ, G o cal/cm2 ·day (33.5 n, G 

0 MJ/m2) ---e2t> I), :kxtt&Mit 500 n• G 200 cal/cm2 ·day (21.0 n, G 8.4 MJ/m2), :&Imtiz 

Mitri 550 iJ, G 260 cal/cm2 ·day (23.1 iJ, G 10.9 MJ/m2
), 7 1v � - F' (i 0.65 iJ, t_) 0.90 --c 

2t> 0 t::.. "it::. B :f!Htr::. J: 6;tii15(0);1tijjf'!9(i, 5 J:I 18 B iJ, G 7 JJ 21 B "C2t> 0 t::.. 1Z12 ��. )J_ 

1t8 c 1f-jtJ,iO)j;J�tt&!Jtit c �lm1&f#�t-:; J: o�ii1!1vcM:I: 0) 13 k 0) �1l:: 0) iJU'a:"� Lt::.. mi1!1vc:f!tiift 

1I 0) � 6�;Mt-J!IH:t.@,m,asv�fl O)fffif��� Lt::.. A�1vc!Jt c '�lmi&f#(i�i�l:t""t1f-�@�j,'tJ:: 

< tJ:: 0 t 1,,, 6 /Jc., ;c'c O)Jjx:s;i (�r::.(ifil¥El�J.lxx t � *-. 6) � Jtt t·t 6 c, ::t-;M0)1J/J:t&!'H!� 

J: 6-=*1v=¥-=tJl:ktJ;x--c·j;0t:.. :iilil:c 30m � '7-0)J::O)w,!ft-t&Mtt:it!!��u-11c5i\,,J� 

:t(gi!f! lj!i lf� c c· � tJ:: I) , 30 m J� �Jc· Cl) 'JE '/& • Jtxsl�)J; � ;::(_ G 7,T 6 . !Zl 1 --c· 7.f� L l: #-'4 mi H'tr1f: }!Ul. b; 

3€�, 3eJ1--t 63�fiH:.J;J(c::--t ;�iJtJlrrn 0), 30 m c 1 m O)y_1ma_, :r!Ei:O)M!!z!J.tJlt, 30 m c 3 m 
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Fig. 3. Variation of temperature (T1m, T30m), net radiation (R0) and sensible heat flux 

(S:im, Ssom) during the development of katabatic wind. 



62 

�iiHi.�ffi""'-IPJb; 5 rlPJ � O)ffil:Z-IEK- c "? --C", o. �vclfffi���:;l:vc.95� • J&};Rn;m.n, � 

ffiftt�Jii\i0)951:.9e�O)��vc. i*< �� Lc"'o.:. cn;:,r-��.ht-:. "£k� 20 tk� (1979) 

vc J: o .7,,.. f v�£:l1Bc'O):li'{:!f'tJ[£x O)jffi1j:.fgUJ!tiO)Mf:!f!: (YAMANOUCHI et al., 1981) c J:t��M-t 

o T '.iE ·c li!> o . 

2. 3. ,flJi '/;.... -rllJIJ 

.7,,.. f "� �JJJHc.1ii�-t o !t!f�Jl,�:t.#4 ffiffl�Jl, -r:-li!> IJ, -f:-0) W. � vi. 1000 m Ll re-li!> o. � 14 

?'k� (1973) c'.7,,.. fViJ:£:1:tgcjirco --C 7 :) ;;t :;'':,,, 7'tmiun;fin.ht-:n; (KOBAYASHI and YOKO­

YAMA, 1976), @�t:Pts: <, -e;;t F'7-1 Fvc.J: o�!riJJi1ft.*O)t-:.coimillUn;#(�ffiltvc.�RG.ht-=.. 

�G�6���-K��6�ffiffl�Jl,O)mfi•��M�-t6tcoK, §i/J�lriJJiKJ:6�-� 

:,,, 7' O)tmiU�if:.iaj 79 @Jfi "? t-:.. :llBJ::b; G� 2000 m "£ -r:-O)j(�O)lllllJ.!t, Jl,Jf • Jl,IPJ O)�Il[ 

0-:ffi�%1-t-:.. {I£./,,:,,, Tvi. JWA-75 TWS � (§JL�J[��) 60 ffi, JNL-78-TP � ( B mi='fi 

#�) 19 ffi:Z-��Lt-:. . .:.;h!:::,0)/
0
/T�i.. 1ij�}W]��1t1f:i:\-C', 300g O)::fA��:z,� 

"'· -9 .:r.-A::J/7-.:Z-,E:fjtL� 300m/min O)J::�Jll1tc':li'{f;:RLt-:.. f!W�:t£:l1BJ: I) 400m 

Jl, r O):li'{�� J: IJ :lt'{f! L t-:.n;, �:Mvc.A IJ :llB�� c �lllltvc J: IJ, tmiU$.Vmffili:iaj:z-m:,J,vc -t 6 

1.!:�-r:-, £:llBJ: IJ� lOOm}.i\,rO) KD 60 ��J::]j[O)f&n�G:lt'{3*L, ffiltiajO)ffiJ�:toJ:lfim.illU 

fflJ.!tO)IPJJ::�H"?t-:.. :/:,,,7'0)ffl:�@1��:t-t«--c r '7 :,,,::,7,.:7-{t�.:h--C� IJ, ffl:l'[tc�:ta: 

Jj(ffl:ifu��ffl L, � 15�20 0-iaj;se,�b;%1-G.:ht-:.. ��"3��v:t 1680 MHz, ��}WJ��a 

0
°

C n� G -60
°

C O)iU5Ellllt�O)�{tvc,it C --C 10 iJ; G 200 Hz O)jffilfflc-�1t-t o. llli�!tvc�:t 

!7 :,,tjl';:7,.7:,,,�:z-ffl"'· JWJ�!tvca7,. � 7,.,,{:,,,0)2jl�.::'5:z-ffl",t-=-�EE!t (JWA-75TWS 

�'.I':,,, 7''), 'i: t �i. ilt��.:¥�#:�ff�ffi:*r:Z-fflt ,f-:_ �EEH (JNL-78-TP � :/:,,, r) :z, 

15e"? k. RD-65 �O) §i/J�lriJJi�7JlUJii\,1flPJ��Dffit (�£1[��) v:::. F- A �iJ��.:it. f*llli L 

:,,·':,,, 7' O)�lriJJi:Z-fi "? t-:. 

WillUMf:!f!:O);ffi!f��� 2 vc� Lt-:. �:Miaj (12 }I ....__.2 }=J) qC�:t. B g=tqC�:llg�l!ii�nql�� 

L, �iajvc.1:.fflt-t 61J1Jb;� < tmiu � ;ht-:. 'i: tr:pia9�l!iili O)frtE t �:Miajvc� < tmiu �.:h • 

.:.;rH,i_� 14 tX�O)tmiU (KOBAYASHI and YOKOYAMA, 1976) VC.vi.�G;hfs:ir•--:,f-:_Mf:!f!:c·j; 

"'.)t-=. ,:.O)*��l!iiO)mntsO)�•�/T•�0)�������4Kffi��. 
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Table 2. Soundinl[ data at Mizuho Station. 

Local Vs T, Th JT H T '  Th ' JT' H' 
N 

'--. 1  

Run Date t ime (m/s) ( "C) CC) (
°
C ) (m) CC) ('C) CC) (m) 

1 980 
Feb. 2 1 249 3 . 1 - - 20 . 5  -2 1 . 4  -20 . 6  0 . 8  35 - 1 50 

2 4 1 1 23 2 . 9  - 22 . 7  - - 22 . 6  0 . 1 30 -25 . 0  -23 . 8 1 . 2 355 "' 440 
3 1 3  1 1 36 1 3 .  1 27 . 0  -- .... 27 . 1 -24 . 9  2 . 2  109- 477 
4 1 6  1 1 2 1  4 . 5  -20 . 0  1 7 . 2  2 . 8  245 
5 1 8  1 323 1 0 . 5 1 7 . 6  - - 1 9 . 8  1 8 . 8  1 . 0 1 45 "'  255 
6 2 1  1 337 9 . 5  -22 . 7  1 9 . 8  2 . 9  1 40 *1t 
7 25 1 324 2 . 0  -23 . 3  - - 26 . 3  - 25 . 9  0 . 4  1 90- 335 
8 Mar. 3 1 644 9 . 4  ·- 27 . 8  22 . 1  5 . 7  1 50 - 23 . 6  -- 23 . 5  0 . 1 500"' 536 >t 

10 10 1 33 1  8 . 8  -26 . 8  -28 . 4  -25 . 6  2 . 8  459 - 6 1 8  
1 1  1 4  1 336 1 2 . 4  -- 28 . 2 1 9 . 7 8 . 5  1 80 --- 2 1 . 5 ···· 2 1 . 2  0 . 3  490- 565 * 
1 2  1 7  1 1 43 1 1 .  8 - 28 .  3 1 8 . 9  9 . 4  1 45 1 9 .  1 1 8 . 6  0 . 5 2 1 5- 365 
1 5  24 1 326 1 5 . 2  -34 . 0  - 27 . 6  7 . 4 1 30 -- 29 . 0  - - 24 . 6  4 . 4  1 50- 355 
1 6  27 1 1 27 9 . 8  .... 33 . 5 -2 1 . 5  1 2 . 0  320 26 . 9  · · 26 . 6  0 . 3 680 - 750 TI� 
1 7  3 1  1 355 1 2 . 0  -- 3 1. 8 - 23 . 0  8 . 8  280 
1 8  Apr. 3 1 024 1 5 .  1 - 3 1 . 8  - 1 7 . 5  1 4 . 3  250 -22 .  7 -22 . 4  0 . 3  980 - 1085 
1 9  7 1 344 1 3 . 9  - -- 32 . 9  - 20 . 6  1 2 . 3  1 70 -21 . 8  -20 . 8  1 . 0 275 - 505 
20 1 0  1 332 1 5 .  1 - - 27 . 7 - - 23 . 2  4 . 5  280 -- 25 . 9 ---- 23 . 7 2 . 2  620- 780 
2 1  1 4  1 026 1 2 . 5  -30 . 8  -20 . 5 1 0 . 3  370 
22 1 7  1 308 7 . 3  -23 . 5  - -- 2 1 . 0  3 . 5  1 50 - -27 . 8  . .  26 . 2  1 . 6 l O 1 5  "' 1 1 30 
23 2 1  1 3 1 2  1 0 . 1 · 43 . 2  - 27 . 1  1 6  . 1  300 -- 30 . 1  -29 . 6  0 . 5 1 1 80- 1285  
24 24 1 324 1 1 . 5 -46 . 1 - 22 . 2  23 . 9  450 
25 28 1 034 5 . 8  - 3 1 . 0  --- 28 . 2 2 . 8  65 -3 1 . 0  -- 27 . 7  3 . 3  400- 550 
26 28 1 703 6 . 5  -44 . 7  ---28 . 1  1 6 . 6  480 



Table 2 (continued). 

Run Date Local v, T, T11. '1T 
time (m/s) (OC) 

(OC) 
(OC) 

1980 
27 May 1 1443 10 . 2  -50 .4  - 3 1 . 0  1 9 . 0  
28 8 1321 13 . 5  -49 . 0  -26 . 8  22 . 2  
29 12 1 3 1 8  9 . 1 -24 . 2  - 17 . 6  6 . 6  
30 19 1326 1 3 . 6  -47 . 1  -25 . 9  21 . 2  
3 1  22 13 12  1 3 . 3  -32 .0  -30 . 9  1 . 1  
34 29 1 3 1 3  7 . 3  - 35 . 5  -24 . 3  1 1 . 2 
36 June 2 1 357 8 . 9  - 3 1 . 2  -24 . 6  6 . 6  
37 9 1322 7 . 1  - 34 .0  -26 . 2  7 . 8  
38 1 6  1 323 10 . 0  -51 . 7  -30 . 7  21 . 0  
39 30 1 319 1 1 . 3  -42 . 4  -24 . 7  17 . 7 
40 July 7 1 3 1 1 10 . 8  - 35 . 5  -22 . 0  1 3 . 5  
41 14 1 3 1 3  1 7 .0  -33 . 6  - 14 . 4  19 . 2  
42 22 1 308 1 2 . 8  - 34 . 0  - 1 9 . 5  14 . 5  
43 28 13 18  1 3 . 8  -34 . 0  -23 . 0  1 1 .0 
44 Aug. 4 1322 10 . 1  -43 . 0 -34 . 6  8 . 4  
45 1 1  1 303 1 3 . 6  -43 . 8  - 30 . 4  1 3 . 4  
46 25 1 309 10 . 0  -46 . 2  -30 . 4  1 5 . 8  
47 Sep. 3 1 329 9 . 5  -32 . 6  -24 . 4  8 . 2  
48 10 1343 14 . 2  - 30 . 7  -20 . 9  9 . 8  
49 1 7  1 349 1 1 . 4 - 33 . 1  -28 . 3  4 . 8  
50 20 1 320 1 2 . 2  -29 . 5  - 1 9 . 3  10 . 2  
5 1  Oct. 1 1 329 1 1 . 7 -45 . 8  -35 . 6  10 . 2  
52 7 1425 8 . 8  - 35 . 6  -24 . 8  10 . 8  
54 16 1700 5 . 0  - 35 . 1  -31 . 6  3 . 5  
55 3 1  1435 1 6 . 0  -26 . 3  - -

H 
1

1 T,' T11.' 
(m) 11 

(OC) 
(OC) 

300 
250 
170 II -26 . 3  -25 . 2  
438 II -26 . 9  -26 . 7  
1 10 !I -31 . 8 -26 . 3  
1 15 II -25 . 8  -25 . 6  I ,  

330 
250 
290 
335 
310 
465 
350 -23 .4  -23 . 0  
280 ii 
143 !I 

-34 . 7  -31 . 8  
384 
170 
200 I '  -25 . 0 -24 . 0  
250 

ii 

-22 . 5  -21 . 3  
400 -29 . 2 -28 . 8  
470 
160 

II 
- 37 . 5  -37 . 1 

200 
II 

80 !I - 32 . 8  -32 . 5  
- -28 .0 -22 . 6  

'1T' H' 
(OC) (m) 

1 . 1  1 195 - 1425 
0.2 600- 665 
5 . 5  1 60- 815  
0 . 2  500- 585 

0 .4  9 10- 1020 

3 . 1  507 "' 786 

1 . 0 340,..,, 430 
1 . 2 480- 600 
0 .4  6 10- 660 

0 .4  685 - 860 

0 . 3  430,..,, 530 
5 . 4  1 50,..,, 350 

- - - -------- ' · ------ - ·- -·-··-

� 
� 
l 
. 

-

• 

� 
>it 
. ._ 
D 
)illr 
� 

,..,, 



Run 

56 
57 
58 
59 
60 
61 
62 
64 
65 
67 
68 
69 

70 
7 1  
72 

Local Date time 

Nov. 4 1420 
14 1 600 
19 1 345 
26 1 1 35 
26 2200 

: Dec. 2 1415  
2 2300 
9 1 540 
9 2245 

1 8  1 354 
1 8  2300 
26 1 140 

198 1  
Jan. 5 1 1 1 3  

5 2255 
16  2258 

- --· · --- ---· ------- --- -- --
V, : Wind speed at the surface. 

Table 2 (continued) . 

V, Ts Th AT H T,' T,,,
' AT' H' 

(m/s) (QC) (QC) (QC) (m) (°C) (QC) (OC) (m) 

1 2 . 5 -23 . 8  -21 . 0  2 . 8  1 30 I I  " 
7 . 8  -20 . 5  - - - -21 . 8  -21 . 2  0 . 6  140- 210 

1 2 . 0  -20 .0  - - -22 .0  -20 .0  2 . 0  300- 500 
1 1 . 2 -- 1 4 .  6 -- 1 7 . 0  1 6 . 6  0 . 4  280- 340 
1 1 . 2 1 9  . 1  1 7 . 2  1 . 9 470 
10 . 0  1 6 . 2  
6 . 8  --25 . 3  -- 1 9 . 2 6 . 1 200 
3 . 8  - 19 . 0  - - -27 . 8  - 25 . 9  1 . 9 1080- 1 180 
3 . 8  -- 20 . 5  -20 . 4  0 . 1 1 10 

1 1 . 0 1 4 . 0  - - - 1 8 . 9  - 1 7 . 4  1 .  5 350- 580 
6 . 2  1 8 . 8  1 6 . 1  2 . 7  1 80 

1 1 . 2 - 1 7 . 8  - - 1 9 . 4  - 1 6 . 8  2 . 6  205 - 525 

8 . 0 - - 1 6 . 8  -20 . 0  1 8 . 5  1 .  5 so- 255 
5 . 5  -23 . 2  - 1 8 . 3  4 . 9  1 65 
1 .  8 - 14 . 8  - - - -36 . 3  -35 . 2  1 . 1  1 625- 1690 

-- -·-· ··-··· · •  ---···- . --------- · 
T8 : Temperature at the surface. T,,, : Temperature at the top of surface inversion. JT: Intensity of sur-

face inversion. H: Thickness of surface inversion. Symbols with prime show those of upper layer inversion. 
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----------+ ----�-
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(B) (C) 

�:. __ 
---::> 

-----.:-----=---_:�.--
«__-:,.. 

:, 

*"--------.,. 

0.L--'-=-=-=-::.__..__-=:'--'---'----''-----' < ... . -so ·Loo - 30 -20 - 1 0 o·L.....:::=-.<'--'--
1
.1-
0

���2:"-:co...L-..'��3c"c:o� 0 100 200 300 

T E M P E RA T U R E  ( °C )  W I N D  S P E E D  ( mis) W I N D  D I R EC T I O N  ( Deg ) 

(gl 4 �)igi ·/ / -r··e� 0.:hk�i!ll (A) • � (B )  • �JPJ (C) 5t;;{pO)ffeti (.7;,..f�J:�tlli) 
Fig. 4. Examples of vertical profile of air temperature (A), wind speed (B) and wind 

direction (C) measured by low-level radio-sonde at Mizuho Station. 

2. 4. ffj}t v -9'1JrnUJ 

;J;... fv��1* O)i4rffiffl-�J.l.vi., sii., 'f£:J_:jg�Jlii.U: ��vc�f* L -c " ,  Q .  -:. 0)7itf� 0) t-: "6  vcfr� 

v - !f (AR-100) 'a:1JJ"6 -C � -?  t::.. -=fr� v - ;ta, {riJ\:k�r:f:t O){fiaJ!t�ib (�l!t�ibvcx,tJ;t) 

vc fitx !t� vc EzJ;t---t Q c " , '5 11: Jr 'a:'� -? -c , IzM � 0) ¥,JtH� 0) ;um tJ: If£ 1t z-fM:-o--t Q Ji:� rl!ti JEJJ" � 

1 3:37 21 Feb. 1 9 80 

13 14 1 5  1 6  I 7 1 11 1 9  

LO CA L T I M E  
20 2 1  2 2  

-23 -22 -21 -20 -19 ·c 
TEMPERATURE 

(g! S  �- v - Y  ( Y - Y) K � � � � - 0) 7 7 ? � � v �•O)-� 
Fig. 5. An example of the facsimile record by the acoustic sounder. 
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L ,  ::ttifiE Ii!! T {$ ( 0....., 1000 m Cl) 1i-�D 0) /f� � il!JC an' /c 0) {IE Cl) R $Jftffi iJ "  G 0) Bz it .= ::! - � 2: j- -c Jr: 

J}1,I Ll: O)Ji3jJH1\v:::.:ilH!fc8':JiJ <) § [_wl¥) ::::. ici��iJ� � � -C , t¥:im�$if© C/) 11k:tB tJ: c' ��tni- 6 .  

W?.illrJ � 1 9so :¥ 2 J:J iJ ,  G 3itcH':1 �=- fi· 1_. , ,  Jdi�u=- iJ 1 � m 1_.  , ts'.: .  j{gi-r -c·icn� / .mrrsJ1 --c- - ;::i m 

v-:) � IL- ], n: �tE L -C !JJh ts.: iJ : ,  ftffl i'ib � Vf: 1) Ii  /sf jm4-Cl) fm,1JlU � fi  0 ts.: . :'11JWJtl!��r;, ;:::.  J: z� pf;£ 

';!fiJ; , c._, 1�t.: � h t� iJ;, �{ftJii¥; 0) !1J1ffi1:::. t::J:Ji c Iv c·-�n�A G f�9: t �£-c· ;t:i  0 t� . 

&11-t :c ::! - (l) / !;,  !J - / vu� I� 5 :=-� L t� .  � q:i v:_ ( ;::.  f.1£/1;§ :/ / 7' O)Uii.1�5:ftli O) M* t ;;2A L 

-c zo 'J , tiiJfili!l!$i!'li l 0) .H \, ' tt=! M iJ;J,,_ G h t:_ . -= :::r - r:::. ::t a �1r.-?*W¥l1r.lJ;;z,._ r:::i .-h , � t� 

f�n.ffi t£ 1£1r. c L -C f'9fffi1li:7J?l:z � �� � � 0 ,, � ;::z - Y t 1# G h f:_ . 7. - !7 v :::r - Y t :::.  �L ii} /{ '.2 

� f, 3 m l  30 m O) fil[[jj [fiJ Cl) j1i\��lEb�.tt:�-c ;z,._ ;,s c ,  30 m o]ilit O) liLifiEtJ:,J, � < /J:: 0 

U,r v:::. , [Zl 3 �:::.;:i� L t� J:  ') fcf.. 30 m l ttl!J-.:v') 11c-� v:::.� L t · i'&:tigi?f!ljliii;�JU1, 0  . ..:c L -C 30 m v') fil 

uiER3*1f ihv=-ih!lIJJmBl*iJ�:!Jlh�tt2'� ,  1.:: T o) tl-ffrn:1: c ;;s t ,  �im��iJ�.f!'t ?Y4 � * L -::  1_. ,  < . 

::-_ Cl) J:Jil.JI!�rw; O) �JI! O) If£{t � !ZI 6 ::::. ;,.K L t� .  j: t�t�im�� 0)9e�J®ffO) limJ!Mf!E3R0) 1£ 1t� r2J 

7 r=-�� L f:_ .  - -ffi:l}'.;:::. 30 m O) fhJ � v') jii!Jj?;'�� ifiD,iUJ:1J, � < fcf.. ::S c Jtl!J-.: c 30 m Ff31 �C� L t · J12:tfu;Jf!: 

1r�iJ:frffilZ � ,h 0 ::-_ t ,  1 t� J;IJtfjfiJH:::. t :t , D •ti 1:::. :t.J-.: 1t1 � ,  �1f39 v::::. it�TI:fi O) Ji:Z!Jt0JtP�%!1tlJ--t 

2. 6. ��(7)-;llJ 

�UiaJ11::k$f1£Ull.ft"t?iJF:.terfr -c, �J\11' L t�:1lt'ili'JttHJi:{*�:tfilJ-.:iJ ,  G 30 m nn i:::. 8 bfil}:u1 L -C ,  t't 

*1llU 5E O) j.,"/J: iJ , -0 t� 7·· Y -rf - FO�j: O)JR� O)  �t!t5t� � 1JlU5E L ts: . mU� O)rifli@� �:t.  POLEX­

South tti.filJ;ttf!FHU� T 1& . t1 'b 1'� 1J �t::k:{1£&1'f+'.':J:?JJf9i:FJr O) J1it.iinl l ffj} Cl) �JEiJ,  G fRcl) G =r�1t-c· 
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· ( m/s) , + 1 .0 . , , W3m ( ' 2& No v. 1980 · 
1 i , ; ,' ' i ! ! : : i : 

���· ��t��ti>f Y�jt'(·\',1'�tl�1�J(\fff J�1f,,tJt,:f {ff /A�,f ��rtt· 
- �� ' ' 
' •1 .0 ( m/s) .  I . W30 ' ' ' ; i . I ' • ; I ; r ' .: ' / i i i i ! I ' . . I . i . i : :mi • , : . . / . . 

· 
;: . 

I
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, 

,
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-,� :,
! ! ; i / i : ; ' / ' 

__a.��+ • : · · : ! . :, ;. '. ' ' L 
' : : . ', : I : I \ ·• i\ . I ' ' 1. ; ': ·., . ii \ . ·: ' ' 11 -1 - 0 L----21.L:1

0 __ _;___._ __ -----'21-
:t

1 ___ __._ ___ -=-21,-L-
:1

2=---

� . . . ' i < ·,, • .  • .  i 1 r, i :  '. 

L oca I 1 1 me 1: .1 " ,.::-,1 1:;, ;;:"· .·," c o .  ,. ,,,_ 

181 6 ,m=;g-7Bt!fd.�i/lil.Jlfitr:. J: QmTI[!fd.��ih ( Wsm, Wsom) (})�{I:: 
Fig. 6. Variation of vertical wind speed (Wsm, Wsom) measured by sonic anemo-thermometer. 
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Fig. 7. Variation of sensible heat flux (Sam, S30m) during the occurrence of surface inver­
sion. 
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1&1 s 11t� 5t :ffi 0) mu JE 

Fig. 8. Measurements of profiles of snow drift flux. 
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� � - � k�ffltt� O) V � Y � ,  m� O)-� t fi 0 k O) t �h��-fi-t 6 ��t� � .  � 

:f.i 0) � tittt � � IZ! 8 v;:.. ;rr--t . 

2. 7. iilffilk�ll"�ttl�J: -?>�<l)±iUllt{l:<l);JitJ� 

'A:Nic'r� r - :/ ,,� - 7- r ��ffl 1,, , ts: VS-9910G �fj���-r (:t'lrjmfi3�) a ±2 cm O)ij{ij� 

��-effi��¥£{t�tllU5Ec· � 6 Lt.fc' � 0 ts: . LiJ :.  L 1 980 � 2 ,Fj v;::..7,._ -nj£:l:!J! O) J!iU:J;:..filt'. 

� 9 :J.;.. fH�:tmr::.�rnt lA:�1r1Jt5:tffi��it 
Fig. 9. Snow-depth meter installed at Mizuho Station. 



Month 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 

� 3 Jr, -r vi£:ti!1��� (1980 :q:.) 
Table 3. Monthly climatic data at Mizuho Station (1980). 

Mean 
station 

pressure 
(m bar) 

740 . 8 
737 . 1 
737 . 4  
734 . 6  

Daily 
mean 

- 1 7 . 6  
-24 . 5  
-3 1 . 2  
-35 . 7  

73 1 .  6 -39 . 9  
725 . 6  -40 .  7 
732 . 0  , -38 . 9  
728 . 3  1 -40 . 6  
728 . 3 : -3 7 .  7 
723 . 3  • -36 .  7 
737 . 1 ! -24 . 2  
738 . 9  I - 1 8 . 6  

Temperature (°C) Blowing Wind (m/s) Mean snow - · --- . 
Mt:an Extremes (days) Peak gust cl��8�

1-
dally . Mean Instan- 1 0  min (tenths) range mum mum Low High taneous 
8 , 7 - 8 , 8 -28 , 6 I 16  6 9 , 5 1 5 . 5  4 . 9  

10 . 3  1 1 . 2 -38 . 8  19  7 9 . 0  3 1 . 0  23 . 3  5 . 4  
9 . 0  - 14 . 4  -42 . 1 I 29 7 ! 1 1 . 7 23 . 6  1 8 . 1  4 . 6  
6 . 0  -20 . 8  -52 . 8  30 
7 . 5  19 . 6  -5 1 . 7 3 1  
7 . 4  -23 . 3  -52 . 8  30 
6 . 1 i --26 . 5  -52 . 4  3 1  
7 .  3 : -24 . 9 -55 .  2 i 3 1  
7 . 3 , -23 . 6 - 54 . 9 3 1  

1 1 .  5 -24 . 0  -53 . 6 . 24 
10 .  8 1 1  . 6 -36 . 7 20 
10 .  5 - 8 . 0 -30 . 4  ; 1 1  

14 
1 5 

12 . 2 28 . 1  20 . 1  4 . 6  
12 . 6 28 . 0  20 . 1  4 . 2  

14 1 0 . 6 26 . 0  
22 1 3 . 5  28 . 3  
21 12 . 5  ' 26 . 2  
19 1 2 . 1 26 . 0  
1 1 I 1 1  , 7 26 , 9 
5 1 2 . 0  23 . 8  
0 7 . 9  2 1 . 8  

1 9 . 1 3 . 4  
20 . 8  2 .  5 
1 9 . 2  4 . 4  
1 8 . 6  2 . 5  
22 . 4  3 . 6  
19 . 8  3 . 2  
1 8 . 9 4 . 3  

------- · ··- - ----· -· -·----- -�---� - -- - --------- - ---- ---

Annual 732 . 9  -32 . 2  8 . 5  • - 8 . 0  -55 . 2  303 141  1 1 .  3 3 1 . 0  23 . 3  4 . 0  
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£Lt !· , B ttu:. -t- �- B �Ht-. ffl :t-ttiflt t l / �  -1' T 5 illr.oc�t- --c � Q .  4=1- ---c: / -lj- - O)�ifi ,�1J /.8:'. ; :::., JJt 

(µJJ:li\;ili Jb:i; 7.2 m, �tlffi./J: 1 .8 m, ililft/J: 2.0 m ··-c 25 Q ( 1 981 � 1 J3 BttE) . Wf�[i"i: t:.. J: 6 

fm.fillH i 1 980 '.tf- 2 f-J 1 f] -/J , G fr{W) G il ,  Uf G < (i lB�! U: O) ,t[Ji:,( O) f:.coftrffl L -C u&!iRUh: 

fibh t:. . t_c :ti B M;H::t� J: 0'( &Qflt ;}l· ( t. 1 980 4 3 Ji o) 7' lJ -+f - F tt;!f: c0�� 0) fBi� / 1 7�· ;:::. �t 

0 -c }J;:f:JsliJ:v_&* 0 n t-=- . L f_: /J: 0 -c "C J1t),µif:( :tz&-!t5JIJ B !tLn (MS-800) �=- J: 6 tmtRUfi{i� [3 fH 

0) ::r· - -� c L ,  WQlfftt.5JiJ O)W/��l!tJ l· -curn'.i:E L t:..  1980 �lff O) �  --n f �fl£ 0)3[�� �:;.t 3 i=­

itJ t-ff::, . t_c t� J: IJ ;f=f:*ffit_c fm,1JtU{il:H t , JARE Data Report ic¥e1i: L f::, (OHATA et al. , 1 98 1 ). 

3. 1. ;fa1kJ:(T)Mlt>Z:tllJ1J 

TYHii* � 0) .ffiu IHI 0) #a :1Jc o) � � , IA n: rJ 0) f: ui'i � ttH x .  �tg!Z 0) .JI1( tt J1x :sz J =-� < g,g JJ- L , 1.:: j<J. 

�r�.:;:�>[{�I!J.Ji)J �=-���1]- ;� Q .  L IJ ,  L , H·JffiO) ffl17Jc:wx -C· O)�Mtl2 0)fmti[tlvivf c k  1::_·· 1t. � ,f l 

-c 1. , t_c 1. , .  � 2 1 <X�-c- ,i ,  * :;,- / .f ;'..-, ,::df.i o)mH=-tmmu.1.r,a-:-�tt -c (}� O)?iJr'.fE � ff  0 t:. . 
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Table 4. Elements and instruments of heat budget study on sea ice at 

Syowa Station. 
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