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Abstract: This paper describes the results of routine observations of surface 

and aerological weather, total ozone measurement using Dobson's spectrophoto
meter and vertical distribution of ozone using special ozone radio sondes at 
Syowa Station (index number 89532) between 1 February 1977 and 31 January 
1978. The main items of observation, method and equipments are the same 
as the previous year. The data of the surface and aerological observations were 
regularly reported to the World Meteorological Center in Melbourne via Mawson 
Station according to the WMO regulations. 

� Ii : C O)��fiffi 18 t?Z-WH.i±-tl!�iUlIJ�O);E'ffi3ZC�$F�:lJ\ 1977 $ 2 .fj 1 B tP 
G 1978 $1 .fj 31 B 'i ""C, !ilUP�±-tl!tC..i>l' tfi-? t-:.±!!Ll:3ZC�Mmu. �Ji3ZC�Mum. 
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1. r.t t: 6b �;:_ 

93-

ffi 18 ?xJWffi:l:!f!�&iJ!U�O)�,m,�iHmF�vi, 1977 :q=. 2 53 1 s vcffi 11 ?x�n� G�,Pa:·5! � 

*I*�', 1978 :q=. 2 53 1 S vcffi 19 ?x� c ��--t -0 "i 't:', a?n1J£t-t!HC�\,, --C:1:!f!J::��·iJ!U, � 

���•m�1u*��am0)�,m,am�fi"'.)k. 

::.tLG&iJ!UO):IJ:§, 151!. iJ!U��vi, v'.Hfffil7?J(�c!mt:--C'ct5 9, :1:!f!J::��·iJ!U�l 

u����•mO)am�*�· am�T�k��K••��-��£�&������y 

O)mtJT-t � !J - vcjmffl l, t.::.. 

ffi 18 ?Jz�O)�iHffiF5--C'vi, ;:. O)�,m,tmiJ!UO)@Jcff{�O)fliJ!1J, *��i��O)&iJ!U, c '? 

* 3ZC�f.r. Japan Meteorological Agency, 3-4, Otemachi 1-chome, Chiyoda-ku, Tokyo 100. 
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2. 1. U, ;JIJ c fl! � 

it!Lr:��lllrJ!rrO)fiJJllJ� § j:o J: U-t.tLvcJ'!h,f-::mU�vi� 1 vc�-t3m I:> -ea; I:>, Wrn!UjjJ$vi, 

��Jr:rt!U:��tmmlJ�j:o J: rf WMO O)tJif,[lj£�vc� t,--C, 00, 03, 06, 09, 12, 15, 18, 

21 GMT 0) 1 13 8 @JO)fmm1J5m¥1B::fi--:d.::.. 

fm7Jl1Jvi± J:: L --C El tb��fmrJlU�fflt (MAMS: multiple automatic meteorological system) 

.j:o J: rf § tb���W=F�i': (MAMP: multiple automatic meteorological printer) '3'.:'�ffl L, 

--C fi "? t.::.. �EE. �mi. ff gilfil_}jt, JitrPJ, JitJ£, 7J( :iflffi 8 M:IJi MAMS vc J: "? --C 3lWcua 

§'3'.:'c�c�K. -��O)M'3'.:'MAMPKJ:l)���I), �*��ts:. ik, ��BMA 

.� J: rf 13 m�rlc3ivc -0t ,--c vi;rlWc�a�O)� c L-t.::.. 

�. fl:@, x�vi 1 13 8 @J Ctlffi!vi:i&iltlffi!iJ: 2 km UT O)W!jvi1¥J'�), ::k�m�vi!Jl� 

mm�vc!Sfi�. § tlfm7J!IJ'3'.:'fi "'.) t.::. • 

•. ���---�§�•••= 

Table 1. Elements and instruments of surface observation. 

fil J5t 
� � EE 
mrtrr. lffiljfil 

7 ::d- ;i., 7 ::,, �7J<&R�EHt 
;t-;t.,*-'.f:i:t7 .to 1 V��H]t 
7 .:f O 1 V�§�B�EHt 
El �tJitfOEa.tltt 

7 A 7 >' �3ffl.Jifililf'ifiltt 
ffi 1t 1J 1- r; 1,. a,�t!ll.Jt'tt < r :1 - -t ;i.,) 

�tii � �-�iEa.Jt' J:: !) MAMS fC. J:: !) ttJit 
�-��Ji' J:: !) MAMP tc. J:: !) tt� 
m.�mrtrr Etli!ftt c .:c. - o «- /) 

B tit MS�:i:t��1->'A�-W��BMtt 
§ �@:� B tltt 

B !� Utj Ffcli :/J >'«Jt.,A 1' - :7�8 �ITT' 
::t�Stili:i:tB�tt 

MAMS IC. J:: !) �*7i;��. MAMP 
le. J:: !J �P* 
�iEJ§ 
J:t�a•m <�*7t:��) 
�EE�1ta�um <�&tt��) MAMS tc. J:: !) �*7i;��. MAMP 
tc. J:: !J �P* 
�iEffl MAMS IC. J:: !) �&tt�a�. MAMP 
IC. J:: !J EP* MAMS tc. J:: !J �*7i;�� 
MAMP IC. J:: !J �P* MAMS IC. J:: !) �*7i;��. MAMP 
fc. J:: !J EP* 

�&tt�� 
�iEffi 
�*7i:�� 
J:t'5ellRffi 

" 
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�fflUW:to J: ��Wffi�t. 51 ����:Wvc!Wf!t$0)��7G$Hc't�i �nt.:ftlHi., �fflUvcJt 

1¥� �t.:--t J:? tJ:i&!¥t tJ: <. JllfH�vctbft L,t.:. kt!., MAMS, MAMP O)�;pj{tiJ� §:V: 

'b, ��O)ftffitttJ�f�r 1., '"(" ,t.: 0)--c·, -1z :,;-ir -ffi�--t""''t 2 m:11:: 1.,, fr!u -r· - j( �'m!Wt .!t 

•--t��t�. �-3(0)�ffitt���-t°��tK��k. 

2. 2. a mu f5 � 

2. 2. 1. fl �u'A�*· m �u'A��1t� 

Jl�IJ'A�*�*2 vc, m�IJ'A��1t��� 1 �c�--t. tJ::to, < bt,\,,ffliURi.t�Hi., 

Antarctic Meteorological Data Vol. 18 (JAPAN METEOROLOGICAL AGENCY, 1979) �$:� 
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Fig. 1. Annual variation of ten-day mean values (Solid line: Observed values, February 

1977-January 1978. Broken line: Averaged values, 1957-1977). 



+��EE (wJrni) (mb) 
3f � � 1fil (°C) 
iii � � tilil. (1) ti (°C) 
Im � B 
� 11:t � diil. (1) t� (°C) 
Im � B 
3f :f.$J � � EE (mb) 
3f � ilfil It (%) 
3f �· � :I!: 
3f �· m ;f (m/s) 

10:f}-Ffli .sf� (m/s) 
:t1i im m ,rTI * Im � B 
m l&;t rl'l, (m/s) 
;f im m rtJ 

Im � B 

B � � rl'l, Ch) 
B 1ffl � (%) 
7J< 3f mf B tJ :I!: (cal/cm2) 

� 10. 0 m/s"' 14. 9 m/s 
m 15. 0 m/s,...,_,28. 9 m/s 
B 29. 0 m/s �J:: 
'4J!J_ rr 
7( ,�nt (�:i:<2. 5) 
� e (�£�7. 5) 
B � =CJ 
� ff. 

� 2 A 5.JIJ � � � 
Table 2. Monthly summary of surface observation. 
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2. 2. 2. :J:, � « � 

1911 � 2 Jl ti· G 191s � 1 Jl O)r13,0)3(�0)«�v:t?xO)Jffl 1J -r:-s "? t.::.. 

2 Jl: J::'iVvit!BfU�:ttMfiliv:trWJ�EEv;::.�:fobh, « L ""Cffi�ti,tJ:ll#xti;iwt" ,f.::.. i:f:liiJi;::. 

AG c �!tll.�t:1i'a'..'5i�-t G{!£�EEc, k;: ti, GJJ!;tf G frJ*IO)�fJ'a'..'�tt. <·f--:>\.,,f-:3(� 

c tJ: IJ, 20-21 s v;::.tJ,tt""CWO) f !J -If- Fv;::.J!•bnt.::.. rilJvt, · .bt.::.t.::.tfi\\li�B:O)� IJ 

lli L-C'ffi�tJ,tJ:*� c tJ: 0 t.::.. 

3 JI: J::1:iJ�tJl W6bv;::.{L£�EEO)�J1I-C-x�ti; <''f--=>\.. ,f.::.ti;, k O)f�@1l L, ffi�tJ,tJ:11# 

x c tJ: "? t.::.. i:rmti· Gr 1:iJvt..ti,tt""C �1, �t:n'a'..'ii�-t G fL£�EE<b�V'a'..'�tt, mnm�O) 

*�il;iwt:\.. ,f.::.. �v;::.21 B v;::.vt}l}:::k�rl39Jl.� 43.6 m/s OJ, 3 Jl c L ""C vt£:tt!!�fUitJ-*O)!�tl 

�l'F--::> t.::. 7'' !J -If-'" F v;::.J!.bht.::.. ;: O)f.::.6b, £:!til.O)�tI§ffi� O)#j7J<iJ;!Uh ""Cflflftv;::.i1JEl:f1 L, 

9fj7.l(iffiil;ffl.ht.::.. 

4 Jl: Jl 1})6bvir,,u�EEO)IIJf*jv;::.{ftfi: L. ffl�iJ,tJ:x�il;Wt\., ,f.::_i};, J:: 1:u*il· G{L£�EEO) 

�ili, Jffl.�il;ffl�-c-, Jl�vii-C'Jl.0)5ii\.,,Ji'thtl�O)x�ctJ:0t.::.. -i-O)f�. i\\li�EEO)� 

IJ lli L-C'.&\..,x�iltiwi:\.,,f.::.tit, Jl*v;::.vt.bt.::.t.::.tf�\.,,�fEO)�v;::.A IJ, {!f�EEtJt8�v;::.� 

Jl!L, �X'a'..'tt.::.GLt.::.. �v;::. 27F30)7•!)-lf-n;::.J: I), 3Jl*tJ·G91J1tL""C\..,fd�!tll.�t 

T§$0)#j7.J(iffiilt;;t :/ ,1,l1v�I§1i#a�-1ifv;::.1JtiJ; IJ, � G v;::., £:!tll.*fiO) J!II# G LEil" i?=: 

--=>Ev;::.iJ,t,t""C 0) * :/ !J''1v#j1�0)#a11< t mElli L#alJ(ITffil;ffl.ht.::.. 

5 Jl: J::1:uvtfrJJl*il·G5l�iwt:\..'""C, ,@O)�\.,,{L£�EEO)}filintiJ�-c-, �1tO)�L\.,,� 

*5EtJ:x�ntiwi:" ,t.::.. i:p1:iJtJJivtli" '1'@J�ff:O)� IJ lli L-c-x�vt@1l L. ffi�n,tJ:ll#x c 

tJ: "? t.::.. 

6 Jl: Jl W6bvt�EEO)�O)Jffl.�-c-mnm�O)x�il;iwi:" ,t.::.il�. J::1:uf��v;::.vt�3<tEEllll*J 

v;::.A IJ, x�vt-�@1l Lt.::.. LiJ.-L, Jl �viii· G.bt.::.t.::.tf�EEO)�O)�ili-c-x�vt < f 

.ht.::.. r 1:iJv;::.AG c Ii", i\\li�EEO)si lJ lli L -c-, Jl.vt ��5Jli\., ,·t 0) 0), Pix 0) s ntiwi:" ,t.::.n�, 

Jl *v::.vti!f�EEO)�ili-c-.bt.::.t.::.tfx�il� < fnt.::.. 

1 Jl: Jl W6bvt1ru Jl *v;::.i} I �iwi:", ""CJi'tnm�O)x� -c-s "? t.::.n;, k O)f�vtJl �vt i -c-1i1 

�tJ:i\\li�EEO)!llf*Jv;::.fs'l-11: L. *5£ Lt.::.x�il;�" ,t.::.. Jl �vfv;::.-�. �t:1i1a:'Jffl�-t G{Jf3lt 

ff:O)�tf1a:'�tt""C:x�vt < fht.::.il\ -i-0)1�vi.bt.::.t.::.tfx�vt@J1l Lt.::.. Lil· L, rmv;::. 

AG C, £:!til.#ilivi�\.,,�ff:O)�ctJ: I), {L£�EEiJ�iJ�v;::.tfziliL, �1tO)�L\.,,Ji't;h,m� 

0)3(� c tJ: 0 t.::.. MJt L ""C \.. ,f.::.;;t :/ !1''1v#a�� J:: tf ;;t :/ !1· 1vf1I§1ifflJ�O)fflJ1tufivt, rm 

�;::. � --:> c � ffii>%a 1.k Lt.::.. 
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8 J3: lJIJ J3 ;iUr• G 0 I ��fli:1t, -C r�1, '3<Cf[O)'.frK .. A 9, J3 'i'jm C -C �*11:tJ:Hif:RiJ�;rii:1t ,f.:. 
9 J3: J3 tJJ6b vc"\'::,�:x'Ailqt 'b teeio L t.:.tJ\ .f: O)ff i t.:£:ttt!fJill:�i�lt ''AfEO)'.fr c t.t 9, 

:;k,j,O){t'AfEO)�ill: t:}fr'.htl�O) 7('A7J�®i;\, ,f.:_. � 0) t.:6b, J3 l13Jl:' 7'' y -if - F' 8 @), fl'u 13 
� 13 8 ct�-? tdtl!, 1&::kl!F.\Jfil 20 m tJ-J:O) 13 ��i 10 13 'i'�f ... , {fUif-0) 4 13 �:x � < 5 h 

ih-:d.:. 
10 J3: J31JII�l'.:vi, 1JII J3 vci§f �mlt ,-c£:M!!Hill:�1�1, ,�\fEO):a- c tee IJ, ��vc{1�1EEil:i!i 

ill: 1.,, �O)�\, ,m::RtJ;iwG" ,t-:. 1&�"1, �'AEEO)* 9 te L c f&�n�JJh ,no;tm--r:-� 'J jg L, 
�1tO)�L1t,::R'Actee-?t-:. J3il39vc£:tt!Pa:·�-?t.:7·Y-lf- F'vt6@, 1213,fclj��*-· ��n=-
29-3013 0) 7• Y -if - ntJ'it::k�j13jJ\3i 44.5 m/s c, 10 J3 c L -C viB G L 1, ,5jJ.t � t t.: G Lt.:. 

11 J3: J:: 'ftHi!tr J3 vci§ I �iw'E\,, -C �\, ''AfEO)'.frvCA 9, m.ntl1*0) 7(�7J;®i:\,, t.:. i::j:1iij J;J, 
�vi, i::j:t1i}f&�iJ. I? r 'fiJHtr�vciJ,vf-C�:tt!?.f;bliK .. lJ!Jm!i.J��frl} L, ::R5<t'i'-�1f ('f0iJ,�t 
ft1Hi, 5l1,,�'AEE�f1ivc{icii: L, *55.!: Lt.:.�::RiJ�®i;\, ,f.:_. 

12}3: J::1U�i5.§i\, '�'AEE�P1'1v=-�-? -C, J\.vi��5Yi\, ,iJ�. *A£ L t.:lri[f:;R c tee ··:d.:. i::p1tJ 
vi����EEtJqf� Lt.: t-:6b, £:M!!f�·ill:vcti; 0 t.:1J1Jm!111'i'�t:15vctffl LJ:vf tdf� c tJ: 'J, ::R 
'AO).& 1.t, 13 iJ;�iJ. 0 t.:. T {iJvi-�BtJ�liJ;£:M!!ftill:vc�rnf L, ::R'A'i' < f Lt.:t1\ M: L -C 
ffi�iJ.tJ:::R�iJ�irtltlt ,t.:. 

1 J3: lf!iavc-it;::;R�i.J�@fi L tdtlHi, J3 �Ji c -c£:tt!?.ftill:vciltrK�iJ�fNft} L, �0)�1," 

<·-r0" ,t-=*�i'.J�®c" ,t.:. 

3. 1. ii ;.ltij c *1 � 
1,11��W.lJ!UO)W.rJ!U� § � J: rf .f:hvcffl 1, ,f-:rJ!U�vi� 3 O)jll 9 --r:-tf; 'J, W.iJlU:15f.*vt/J<t� 

fr�Jl��W.a!Ut�itK.� C-C, 00, 12GMT 0) 1 13 2 @JO)fif!tJlUJiffl'i'fi0t.:. 

�3 ���--��§�---� 

Table 3. Elements and instruments of aerological observation. 

60� .7. � .7..,,:;,,����ITT'} 
S-016 � -l}- - ::. .::Z 7' fmUfttt 
n - ;t: ;,, filOCtt 
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••ttm��4Kffi-t�1J��1J. �•. w••�1�•ft�O)*ffl��••K1�t 
0)--e�o. �v:.*��i1i10ttl#]lf0) r 9 7 r- O);fir�:1JO)�i,�O)f-:�iJ,, :!&3*TIOC�vcxt3*tJ� 
�ffiiv:.ffi�-t o $i'tciJ��56 L-t-:. 

4-@JiJ, Gtfrt-:v:.{9!ffl L-t-: RS II 69A m! v - 17 -1 :/ '/' :/7'�i%tttJ��*O);jftm!iJ, !:)iWtm!vc 
�b 1J, � G v:.m:1: ... � :J :/ .A tJ�l&.h --c ", o t-=�. l:'.1tq:,O)�.htJ��t.i: <, �t-=. 7 / -r -r 
,.!!.. � - :/O)�jl!vC#" ', JfU!tj:tO)*lif�ivi C Iv c·t.i:" 'Vi cvc�w�.hf.::.. ,z:-0)? X., �}, 
7 :/ � 7' � {l::O)fi'i-*, {�\ffiltiJ��J: L,, 5e�P}ll:�0)$i't(�i"''0 l.:o l- < 9,'fJ: < fJ: '? f.::.. 

� t-:, �f / T:'.i::i:tJ�il < t.i: '? t-: t-=�. -z:-.n �11tffl-t o xt3* t 600 g xt3*vuJ\m!1t-c:· � t-:. 
L-iJ, L-, 600g xt3*�i��i:r 'Y r- O)�jl!O)f-:obiJ•, �JM:.�ft;.,0�iJ�� IJ, JU�f.io.li)i-=f 
5E L-t-: l I) iJ,� r;f t.i: iJ, '? t-:. 

-z:-O)ftl!, rtulixt�WUJllJ0):1:t!!J:M!i��iJl�wt3vclb{'P L-, WUlllJv:.st�� �t-:-t l 5 tJ:$i'tc�itJ: 
iJ,'? t-:... �v::., 4-@Jtfrt-:v:.?$.A L-tdJllJAftJlgg: (Hewlett-Packard 9820A) �i:ftE*O) WAC-

65 m!iJ!IJAttJlgg: c Jt� L-"C, HJlJ!nttJ�m@:v:.Jf < ,  iJ!IJAHJlO)fj§�iJ;�]J� '? t-:. 

!q: fa! 

1977 2 
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4 
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1978 1 
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� 4 t�li��Mffltltl(rJ?.-tl� 
Table 4. Numbers and attained heights of aerological observation. 

Ji� � • 7llJ WMffllJ 
@I � @I � @I � 

55 54 1 
60 58 1 
60 58 1 
(67) (65) 
66 59 4 

58 55 1 
59 59 0 

(62) (62) 
62 61 0 
59 58 0 

(65) (64) 
62 60 1 
60 59 1 
62 62 0 

63 62 1 

726 705 11 
(742) (721) 

�#?( ffltl 
@I � @I � 

0 2 
1 3 
1 1 

3 0 
2 3 
0 3 

1 0 
1 1 

1 1 
0 1 
0 0 

0 0 

10 15 

¥U��5t- � J±  

'I" fi:J I -'I' fi:J I JI\'( /.ii I JR /iii (km) (mb) (km) (mb) 

25.3 24.9 27.9 17' 
25.0 23.6 30.3 10 
23.8 26.0 28.2 12 

23.9 24.0 27.9 11 
22.8 28.8 26.8 13 
22.6 25.9 27.2 11 

23.2 22.3 26.8 12 
23.3 23.1 28.7 10 

23.6 24.8 31.2 9 
25.4 22.8 29.5 13 
25. 7 24.1 28.7 16 
26.3 22.4 29.1 15 
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Fig. 2. Variation of temperature and wind at 30 mb and 50 mb during 

the sudden warming period. 
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Fig. 3. Variation of upper air temperature during the sudden warming period. 
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-10.4 -14.5 
-19.6 -21.5 
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-57.1 -58.3 
-48.8 -54.6 
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Table 5. Monthly summary of aerological observation. 

5 Jj 6 Jj 7 Jj 8 Jj 9 Jj 
I I 

1169 1183 1155 1150 1051 
2619 2622 2596 2588 2472 
5035 5014 5000 4980 4830 
8415 8380 8357 8313 8132 

10948 10874 10791 10741 10566 
15263 15060 14797 14747 14616 
19464 19110 18658 18660 18646 
22485 21987 21484 21502 21640 

-15.9 -16.9 -16.4 -17.1 -20.1 
-20.8 -23.3 -23.0 -23.6 -26.3 
-35.6 -37.5 -36.5 -38.1 -41.4 
-57.4 -58.4 -60.8 -62.0 -62.5 
-59.4 -65.1 -72.8 -72.8 -71.3 
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14.9 I 14.9 17.1 13.5 21.0 I 
18.9 18.4 16.2 18.8 27.7 
26.9 29.1 22.6 30.5 40.5 
34.1 39.2 31.1 40.0 53.8 

lOJj llJj 
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m km UT O)�� O) * '/ :/�@f��O)BB'i'fi -? t::... i t::. , � IJ 0) 2 ffin, nx:�B��ff 

ilu1ff;'J vc.{rb--lt--C (10}3 3 El ,  10}J 21 El) �t!& Lt::... 

4.  2 .  U jJllj ii * 
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Fig. 5. Vertical profiles of ozone partial pressure and temperature 

on 27 March 1977. 
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Table 6. Monthly statistics of the total ozone observation . 
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Fig .  6. Variation of ten-day mean values of total ozone . 
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No, 70, 1980) 

iffill!!J 
Ji B  1 I 
3. 27 35. 5 

5.10 46. 0 
5. 26 41. 5 
6. 28 43. 0 
7. 13 73. 0 
7. 20 68. 7 
8. 3 71. 6 
8. 19 83. 8 

8. 26 85. 9 

9. 7 85. 7 

9. 20 101. 4 
10. 1 102. 0 
10. 7 1 15. 7 
10. 9 99. 3 
10. 17 100. 1 
10. 26 101. 0 
1 1. 1 156. 1 

1 1. 5 144. 0 

1 1. 16 140. 5 
1 1. 18 143. 8 
1 1. 20 144. 3 
1 1. 21 143. 0 
1 1. 23 139. 5 
1 1. 25 160. 9 
1 1. 28 159. 6 
1 1. 29 159. 3 
1 1. 30 158. 8 
12. 1 158. 6 
12. 3 157. 1 
12. 6 155. 8 
12. 12 149. 6 
12. 15 148. 2 
12. 19 146. 9 
12. 26 136. 5 
1. 3 129. 2 
1. 7 1 19. 4  

� 7 7m)j(J:O)fJt�-.OOJ 
Table 7. .Annual variation of snow depth on sea ice. 

19" � R 0) fl � ii: (cm) 
f¥.a =l =l 

2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 (cm) 
12. 0 17. 5  28. 5 20. 0 21. ol 24. 0 29. ol 12. 0 22. 8 

24. 0 24. 5 40. 5 39. 0 25. 0 16. 5 23. 5 26. 0 29. 4 
23. 5 24. 0 39. 5 37. 0 23. 5 14. 5 22. 5 24. 5 27. 8 
30. 0 36. 5 40. 0 32. 0 35. 0 20. 0 28. 0 34. 0 33. 2 
72. 0 64. 5 67. 8 79. 0 47. 0 65. 0 75. 5 47. 5 65. 7 
61. 2 59. 6 69. 8 70. 5 55.5 42. 0 68. 6 46. 0 60. 2 
68. 0 74. 3 81. 2 80. 8 76. 2 69. 3 70. 7 70. 5 73. 6 
80. 4 90. 1 82. 7 79. 2 87. 5 65. 5 78. 7 66. 8 79. 4 

72. 8 85. 1 79. 7 76. 7 82. 4 62. 9 74. 6 63. 9 76. 0 

72. 6 93. 7 79. 9 76. 5 81. 7 63. 0 74. 5 63. 9 76. 8 

99. 0 1 16. 1 97. 6 94. 8 124. 4 90. 5 88. 8 88. 0 100. 1 
98. 1 1 19. 4 96. 6 95. 9 126. 7 89. 1 89. 0 100. 0 101. 9 

1 10. 8 133. 3 1 10. 4 1 10. 4 137. 8 101. 9 102. 0 1 15. 3 1 15. 3 
107. 1 1 14. 7 125. 1 93. 0 123. 4 86. 1 100. 4 99. 2 105. 4 
107. 5 1 16. 4 123. 0 95. 2 121. 9 85. 4 99. 4 98. 3 105. 2 
1 1 1. 3 1 13. 4 121. 5 1 19. 7 120. 3 88. 9 97. 3 107. 9 109. 0 
121. 9 133. 9 147. 0 160. 3 120. 5 123. 3 136. 8 135. 8 137. 3 

127. 5 134. 2 141. 7 137. 5 125. 6 1 10. 0 134. 6 120. 2 130. 6 

124. 3 132. 2 138. 4 133. 9 123. 8 1 10. 7 131. 1 1 18. 5 128. 2 
126. 2 132. 0 137. 7 133. 5 124. 0 1 10. 0 131. 1 117. 9  128. 5 
126. 2 131. 7 138. 9 133. 9 125. 7 1 12. 1 131. 0 117. 6  129. 0 
123. 9 131. 9 137. 3 133. 2 123. 7 109. 8 130. 5 1 17. 4  127. 9 
123. 3 130. 5 135. 0 131. 7 122. 8 108. 3 130. 0 1 16. 4 126. 4 
120. 8 127. 7 145. 5 135. 1 138. 6 1 10. 2 128. 7 1 15. 1 131. 4 
120. 1 126. 9 144. 7 134. 6 137. 5 109. 6 128. 1 1 14. 4  130. 6 ' 
120. 0 126. 8 144. 6 134. 4 137. 2 109. 4 127. 7 1 14. 2  130. 4 
1 19. 7 126. 7 144. 4 134. 2 137. 0 109. 2 127. 5 1 14. 0  130. 2 
1 19. 4  126. 4 144. 0 133. 7 136. 6 109. 0 127. 1 1 13. 8  129. 8 
1.18. 8 125. 6 143. 2 132. 8 135. 7 108. 2 126. 4 1 13. 1 129. 0 
1 18. 4  125. 4 142. 5 131. 9 134. 7 107. 6 125. 3 1 12. 4 128. 2 
1 15. 5 121. 0 135. 0 129. 5 131. 4 105. 1 120. 6 108. 4 124. 0 
1 14. 9  120. 3 133. 4 128. 5 125. 7 104. 9 1 19. 4 107. 8 122. 6 
1 14. 1 1 18. 8  127. 4 124. 4 123. 4 104. 1 1 17. 7 107. 1 120. 4 
106. 5 104. 8 1 14. 5  109. 9 101. 4 95. 7 ·  1 10. 7 97. 4 108. 6 
100. 2 98. 3 107. 7 1 10. 5 90. 0 85. 3 98. 5 88. 0 99. 7 
89. 5 89. 5 97. 2 91. 9 80. 6 79. 2 90. 5 82. 0 90. 9 
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