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Abstract: The measurements of profiles of wind speed and air temperature 
in the atmospheric surface layer above bare ice surface in the circumference of the 
Yamato Mountains were carried out under neutral and unstable conditions in 
December, 1973. The results are summarized as follows: 

1) The value of aerodynamic roughness parameter (Z0) was constantly 
0.085 cm independent on wind speed, and this value corresponded to the depth of 
spoon-cut features (2-3 cm) on the bare ice surface. 

2) The relation between the friction velocity (U*) and the wind speed at 1 m 
height (U1) is expressed by U* =0.057U1, 

3) Atmosphere showed an unstable condition (negative Richardson number) 
with the decrease of wind speed, as the bare ice surface was heated by radiation. 

4) Eddy diffusivity obtained on the bare ice surface in neutral condition 
was larger than that of sea ice around Syowa Station. 
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t_O) "ft7j(�" O)�f§Hi, t.;M,i-e-?i cillJIJR1J7(fih�fi:bhis:]fWJF1c1jO) J-. 7,,�-7,.�-0)7' 
-!7 l.,;,j,fJ:\.,' (tfffl{m, 1962; J::ffl, 1971; KOBAYASHI, 1975; *r3®, 1976). t_O) "fl7j( 
�·K�-���•tta�R�ok�K�. ��<tt•���O)•�•••���c�b 
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�b�. -?iclll!I*Jmm(l)tt��*O)·����. IM���Ki:f:tft, ik�-?-?��;E� 
��ttDhtEj'f.�i" 0 t. c h�bh, 0 t-:. 
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Fig. 1. Location map of the observation site (DO) near the 
northern Yamato Mountains. 

�2 •�m�ttmcy•�����-��1� 

Fig. 2. Surface feature of the bare ice field near the northern 
Yamato Mountains. Scale is 1 m. 
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[gj 3 l\UllUJ\.� (�jj�t:;tiJ" G-? i c 0J!i* E, F '.tm) 
Fig. 3. Snapshot of the observation. Massifs E and F from 

right to left in the background. 
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(2) 

;:_ ;:_ '"t:', U*= (r/p)112 --c:-,IJ��OCct.\t.\, k vi von Karman 5E�--c:-i,sut 0.4 O)f[i'.H:..� Lt.\. 

-tL-C <p(�) vi� v:..�-t0�ii��--c:-, � vi*5EOC�7.G-t. *�:o;q:r:tz:O)c �vt, <p(O)=l --c:­

as I), �*5Ev:.. tJ:: 0 c <p(�) O)fifHi <p < 1 v:.. tJ:: 0. 
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3. iJi tJllJ *5 * 

•J! c 3<\mlO)iu�,&�� 1 vcffe Lt-:. � G vc•J! c 3<\mlO)ffl@r5J':ffiO)ffeU�� 4 (a), (b) vc 
71.fpr;ff-:. � 4 (a) vcft.J!%:ffi� (b) vcf;t3<\iffii.%:ffi� 1,,, f ;h t *1lf:far,a>:%J-� § �·-effe L '"C � 
IJ, �ffeUO):Jf%�t� 1 O)iU�:ff%vc:x;j,ct L '"C\i, Q. �tj:tO) ,'2'l& (Run 3) 0)�{11Ht:tc�tJ:�O) 
ffeU"'t:'� Q. 
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3.1. �UJil 

12 Y3 1 B 71· t> 7 Bi -r:-O)�iu;MraiO) 1.65 m �/lt0)3<\iffii_O)�{t�� 5 vcffe Lt-:. �MraiO) 
::k�1J<.1*i4ffiiJ:0)3<\iffii_O) B �1t�t. �!=:11tvc)WJ;Ml¥.J"t:·� Q (WEB, 1974). it� 3.15 m c 0.15 

m 0) 2 �/lt0)3<\Iffii.��t. ::k3<\0):tc���O) §:tcvctJ:Q, ;:, O)�*�� 6 vcffeLt-:. �,ctiffii_ 

��71;1£0)�vc�t:tc�. j\O)�vc�t�:tc�. �O)�vc�ti:p:ft��cJ!--c�1,,,. � 6 71·t>b71" 

Q J: ? vc, 4 � (GMT) 71'-G 16 � (GMT) O)ra,�iVit: c Iv c�:tc�vc3li <, 16 �tf,��ti:p:ft 
i t-:�i:t<�VCJIT"? < fij{(A] 71;.;_ t> ;h Q. �Jm. 3<\Iffii.O) -1::n�O){!Ha,�t. wm0)�1¥.)�fl c t-UJ<. 
�@71;1£*:f.&M:i:71;1£0)f-:6b1Jll�� n --c, �:!:m3<\li�ti:p:ftvc3lr\i '71", i t-:�t�:tc���vctJ: 
Q. �vcJ.t71;ii1,,, ct-UJ<.ffii0)1Jll�71;�JJ1,,,--c, ::k3<\0)�:t<���71;::k� < t.r.Q. •71;� < wm 

vc .t 0 --Cf'F GnQ !U!iE71�::k � < tJ: Q c, �O):Jtfj71;f.r_1,,, 0) -r:-iuJ<.71;m,vci!tB L, 7 1v � - F 
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Table I. Summary of the data on bare ice surface at Yamato Mountains in 1973. 

Run I Date 1 Time 

34 
35 
36 
37 
38 
39 

Dec. 1 1423-1425 
1 1657-1659 
1 2040-2042 
2 0545--0547 
2 0910--0912 
2 1037-1039 
2 1348-1350 
2 1549-1551 
2 1746-1748 
2 2010-2012 
2 2150-2153 
3 0550--0552 
3 0850--0852 
3 1105-1107 
3 1203-1205 
3 1425-1427 
3 1635-1637 
3 2000-2002 
4 0613--0615 
4 0944--0946 
4 1152-1154 
4 1458-1500 
5 0615--0621 
5 0905--0907 

1146-1148 
5 1505-1507 

1751-1753 
5 1805-1807 
5 1925-1930 
6 0900--0902 
6 1036-1041 
6 1152-1157 
6 1305-1310 
6 1702-1707 
7 0627--0629 
7 2115-2119 
7 2222-2225 
8 0612--0614 
8 0922--0924 

l - -- ·· Wind velocity_(111/s) \ --�ir temperature (°C) 
U5 I U4 i --·u;- l U2 I U1 1···· · · Ta T2 I T1 

(3. 35 m) _ (1. 85 m) (0. 86 m) (Q. 55 }!1_1_(0. 35 m) __ (3. J�_m) (1.65 m) l (0. 15 m) 

Weather, 
amount 
of cloud 

9. 7 
12. 3 
10. 7 
13. 2 
12. 3 
10. 7 
10. 6 
10. 9 
11. 0 
11.1 
12. 5 
17. 0 
12. 1 
12.2 
10. 5 

8. 3 
8. 5 
6.7 
7.0 
6.8 
2. 1 
1. 8 
2.2 
5.6 
8.0 

10. 2 
8.5 

10. 3 
10. 1 
15. 0 
12. 8 
11. 3 

8 . 4 
6.4 
7. 4 
9. 3 

11. 8 
15. 5 
15. 7 

9;0 
11. 5 
9. 9 

12. 3 
11. 3 

9.8 
9. 8 
9. 9 
9. 9 

10.1 
11. 2 
15.2 
11. 1 
11. 3 

9.8 
7.5 
7. 8 
6. 2 
6. 4 
6.3 
1.8 
1.6 
2. 0 
5. 3 
7.4 
9.5 
8. 0 
9. 6 
9. 4 

13.6 
12. 0 
10.3 

7. 7 
5.9 
6.8 
8.4 

10. 5 
14. 1 
14. 3 

8.0 
10.5 

8. 9 
10. 9 
10. 0 
8. 8 
8. 6 
8. 8 
8.7 
9. 1 

10. 3 
13. 7 

9. 9 
10. 0 

8. 5 
6. 8 
7.0 
5.4 
5. 7 
5.9 
1.7 
1. 4 
1. 9 
4. 9 
6. 6 
8. 4 
7.0 
8.6 
0 A 

5. 3 
6. 3 
7. 8 
9. 8 

12. 9 
13. 1 

--- -··--· --

7. 7 
10. 0 

8. 8 
10. 7 
9.5 
8. 4 
8. 1 
8.2 
8. 2 
8. 5 
9.8 

13. 0 
9.5 
9. 4 
8. 2 
6. 4 
6. 4 
5.1 
5. 3 
5.1 
1. 7 
1. 6 
1. 8 
4. 8 
6. 3 
8. 1 
6. 9 
8. 5 
0 '\ 

5 .1 
6.2 
7.6 
9.2 

12. 4 
12. 3 

7. 1 
9.3 
7.9 
9.5 
8.7 
7.8 
7.5 
7. 8 
7.6 
8. 0 
9. 0 

11.9 
8. 7 
8. 8 
7. 6 
6.1 
6.3 
4.9 
5.1 
5.3 
1. 7 
1. 5 
1. 7 
4.4 
5.9 
7.4 
6.2 
7. 6 
"'f C 

4.8 
5.6 
6.9 
8.6 

11.4 
11.5 

-9. 7 
-10. 5 
-13.2 
-14. 5 
-12.0 
-10. 8 
-10.3 
-11. 3 
-12.8 
-15. 8 
-17.7 
-18. 1 
-15.5 
-13. 2 
-12. 5 
-13.8 
-12.8 
-15.2 
-14.8 
-13.5 
-12.5 
-14.5 
-16.1 
-15. 6 
-15.1 
-14.2 
-16.2 

-14. 7 
-16.3 
-17.7 

-9. 5 
-10. 5 
-13. 7 
-14.3 
-12.2 
-10. 0 
-9. 9 

-10.9 
-12. 5 
-15. 5 
-17.2 
-17. 5 
-14. 8 
-12. 3 
-11. 8 
-13. 6 
-12.6 
-15.2 
-14.6 
-13.5 
-12. 0 
-14. 0 
-15.9 
-15. 3 
-14.5 
-13.8 
-16. 0 

-14. 5 
-15. 9 
-17.7 

-9. 4 
I 

®*+ 9 
-10. 4 

I 
®*+ 9 

-14.0 ®*+ 8 
-13.8 

I 
o+ 1 

-11. 5 0 1 
-9.4 
-8.9 

-10.5 
-12.8 
-15. 5 
-17. 7 
-16.9 
-14. 5 
-11. 5 
-10. 5 
-13.2 
-12. 2 
-15.2 
-14.0 
-12.8 
-11. 8 
-14. 0 
-15. 2 
-14.7 
-14. 0 
-13.0 
-15.9 

-14. 2 
-15. 3 
-17.9 

0 1 
0 1 

0 1 
0 1 
0 1 
0 1 
0 + O 
0 + O 
0 + 2 
0 + 2 
0 + 2 
0 + 2 
CD 4 
@ * 10 
@ * 10 
@ * 10 
@ * 10 
@ * 10 
@ * 10 
@+ 9 
@+ 9 
CD+ 4 
CD+ 4 
"""' I. A 

CD 3 
CD+ 7 
CD+ 3 
CD + 3 
CD+ 7 
CD+ 7 

Wind 
direc­
tion 

E 

EEN 

E 

E 

EEN 

EEN 

.... 
0\ 

� 
� 
l 

r-. 
� 
lil 
� 
� 
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Fig. 5. Variation of air temperature at the height of 1.65 m during 

the period from December 1 to 7, 1973. 

+2r--.--.--,.,.,----,---,-----.---,-.---,--�--.---, ,.... •; 1 Dec.1973 

� 0; 2 
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0
._..+l a; 4 

'<i A;5 

.... .... 
Cl 
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L. 
:, -

Cl, o._2 E 
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£>.; 6 
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4 
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8 h 12 16 
Time (GMT) 

20h 24 

II 6 3.15 m c 0.15 m O)faiO)�ilffi.�O) 13 �1t 
Fig. 6. Daily variation of air temperature difference 

between 3.15 m and 0.15 m. 
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iJ�� J:: � ,J, �", 0) --c·�1J<.O)!/&.�iJ�m L--C, :id�iJi7F:ti:�t.c�fi1Hct.c �, 1J<.O)Jf.¥�Je�t@i". 

;:. O)jtg�vt.�*6 (ablation) iJ�Ij[� L--C�1J<.��fF -0 --C", G ?b 0) c ,�bttG. i"t.cb �' �11<. 

O)�ffijvc�t.�2 O)�Ji;vcffeLt.:.J:: ?t.c�cm O)��c�rWi�?bv::>8[!:!10) !) -:., 7° Jv (ripple) C 

iJ", 7-. 7° - '/ n -:., r c 7J"ll¥�i;h,G :1f.¥�JS�ffei" ablation hollow �� L'-C", t-:. 

3.2. fl:,}<ffij(l)�5{(jJ*l¥-J*11Ji: 

*�O):ti:�13tiJ�s:f:tft�1lJ:O)�, Jl.�O)ffi@:5}:;fp U(Z) vi. (2) �O)xf��JlUvcttt,. i"t.cb 

�. (2) �0)�5J':15fi��Mvt�i<'X(7) (5) �vct.c Q. 
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u* z 
U(Z)=-ln-

k Zo (5) 

;:. ;:. -e, 'Zo viffi:5)-5E�·-e, J!fil3!iJ;�vc ft:.. 0 r%u � ·-e��:1J$1¥Jf1l./t (roughness parameter) 

c llf+fh0. Zo vi� 4 (a) 0) U iJ; 0 vctt:.. 0 Z O){@:-C''6 0. ��vc, ffl�*ffi�O):l�itviJi 

�tt CEiE8'·1�7J(, 1955) iJ;'6 I), iJ,"Jjtg��iJ\�� L£ 1,,, O) "(:', J.t3f 0)�1Jll c #vc Zo vi�tm 

-t0t1,,,5f1H�-tJ;�<1±1�n--n,0 (jdmffil. 1967, 1968;1{*, 1911; tm�·EEB, 1973; 

�ttg • nEB, 1976). t.hvi*ffiJII< O)��fj'[-=fO)m1J11vcl 0--C, *ffiO) Zo iJ;�1Jlli""Q t. c 

c:xt�L--C\,,Q. LiJ•L, *ffi�iJ;�JLf{-C'fJ:1_,,fifil\,,w;..k (blue ice) O)�itvCvi, kcx.Jl 

J:: ffiU iJ • G �� 0) :¥MAE iJ; '6 0 --c <b , --l-0) :I: v± ffl�* ffi J:: 0) ttg �� 0) � inc J:t � --c :l:a"J vc d.> ft:.. 1,, , 

0)-C-, Zo 0)�1Jnvcvi'6'i IJ5f.b!il�:iJ;tt:..i,,'. •* ( 197 1) O);ffi�vclhvf, ttg��O)ft:_i,,,fRtvcvi, 

�ffi0)��:1J$1¥Jffl.�'.vi¥£ Gf 0.01 cm O){@:,a:ffi Lt-:. � ;J(. :ti O)�itvi� 7 vcffi Lt-:-:: c 

<, vi G ":) � vi'6 0 iJ;, Jl�vc l G f vi vf�5Eti o.087 cm ,a:ffi Lt-:. ;:. O)f@:viJ::J?tO)�O) 

�it l IJ <b*�"''· �"''*ffi-C-ffl./t,a:AI1¥Jvc�x.t-: NIKURADSE (MoNIN and YAGLOM, 197 1 

��) O)��iJ. G, ��:1J$1¥Jffl./t Zo c ��O)ffi_)tO)� � h c O)r13ivcvi, Zo "" h/30 0)1*j-f* 

iJ;m Gn --ci,,, 0. Lt-:iJ; 0 --C�;J<.,ffiO) .7- 7
° 

� / n 'Y r O)�� h vi, ��:1J$1¥Jffl./t0) 30 {tr 

c L--C 2.6 cm O){i}[iJ;1l Gh, vi vf��O)*ffi0)8[!!10)�� c �iz Lt-:. Lt-:iJ;0 --ClU..kJ:: 

r-
E 

-1 

10 

E 

01 162 

0 

bare ice surface 

• 

Wind 

• 

5 

• • 
• 

• 

• 

• • •. • .• j Zo=0.08 7 
• • • . : .. . • • • 

• 

10 
Speed at the 1 m level 

15 
U1 (m/s) 

� 7 ��:1J�i¥Jffl!:!t (Zo) c Ji.jf (U1) (}) �,f* 
Fig. 7. Relation between the aerodynamic roughness parameter (Z0) 

and the wind speed at the height of 1 m (U1). 
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"? f.:: .. 

3.3. fl�7](iii{� � {t i> li.ii/3f 

-��& (U*) vi, �1J<.ffiivc��0�tli;t:1J (r =pU/) ��x.0. �§-t°:rui, ;:. ;h,vt.JL 
0)1.Kf1J (ri]O)�ib:i:O)r(ri] � O)f@j�$"'(-A; iJ ,  ��ii�A; 0 �1fvcvt.��ii c $�ts:M'f*ii�A; 
iJ ,  � G vc�ibii.lf'�O)f@j� c � < M'f*ii�A; 0. 

Jfiffi�&vi (5) �ii, G, JL�:B-1ffii�bii, "? -c \i \ 0 0) "'(-H• "'c' � 0 ii\ ;:. ;:. ··-evt.� 4 (a) 0) ::: 
C < Jtx1� .?7'' 7 7 �� --? L, �ilil!HC��O)Jf�� c 9 ,  tlt$thvcJL�� 7° P 'Y 1' l--C, -tO)� 
tlO));Jrfilii,G.lfffi�&�:>l<otk. -tO)Jfffi�& U* c l m O)�� O)jL� U1 c O)M'f*�� S  
vcffi L:t-:. Zo ii��JEts:O)"'(', (5) �ii,G Zo =0.087 cm 0) c �O){XO) (6) �O)�'f* ii�tlG;h,, 
� 8 vc �})7i "c'ffi L ts:. 

-;;; 1.0 

>, 

u 
0 

'a: 0.5 

C: 
0 

u ... 

bare i c e  s u r f ace 

5 1 0  1 5 · 
W i n d  S p ee d a t  the  l m  leve l  U ,  ( m/ s )  

I&! 8 �ffi)!� (U*) c�� (U1) O) �f* 

2 0  

Fig. 8 .  Relation between the friction velocity (U*) and the wind 
speed at the height of 1 m ( U1) .  

(6) 

'i t-:��vc, JL�vi 1 0  m �&"'c'O)ffl�JL� (U10) ii�ffl'tl c l--C�b;h,0 ;:. c ii��"' \ ·  L 
kii� "? L (5) �ii,G, k =0.4 C (6) ��� "? -C {XO) U10 C U1 O)M'f*� (7) tMiGn, ftl! c  
O)�- � O)�-O)�K�ffl-t°0 c ���ti;00)�;:_ ;:_ Kffi l-k. 

(7) 

ts: \, \. 
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3.4. t�B](..t.(1) IJ r -t> - f: ') /� c!:Jmitt'M:ffilt 

(4) 5:\ ··en::n�nG Y T ,, - r '/ :/�vi, !LrfiEO)JlifJ.:c. * 1v::¥' -O)J;t1J0)1:.n!tK.t-t-t G n 

1]0)1:_�0)ft�J.Eft�h�� � .  \ L � > O O)��, f¥.jJ0)1:_������-���[qJ�� 
� Q .  ;:. O)���:t'cJ.EtJ::*�c\,,\,, 08/oZ >O  VC){'J/;tL�\, ' Q .  'i t.::. , Ri <O  O)��vi, !L 
rfiEO)JliJJ .:c. * 1v ::¥' -iJ;:!tltJn-t Q �--c-�•�vtJ:[qJ � --c-� Q .  ;:. 0) � vi �  :t'cJ.EtJ::*� c \, ,  \, ,  
08/oZ <0  vcx{J;t L � \, ,  G (� L < vi, TENNEKES and LUMLEY, 1972). �.7.J<.:f:f!!--C·O)�flt 1 .65 m 

--C·O) !J T ,, - r '/ :/� R i c 1 m O)�fltO)jt� U1 0)1*jf*�� 9 vc� Lt-:. jt�iJ; 5 ,..,  1 5  m/s 
O)f13i--c·vii:p1ncia: < ���:t'cn:--C-� G iJ;, -�iJ; 5 m/s tXfvCtJ:: G c�:t'cJE��vCtJ:: G .  � 
Jiijt�iJ;�� < tJ:: G c *�0)3e7.Eflt�i:Jtl1Jn-t G (MAKI, 1974) L,  jtiJ; 5.$ < tJ:: G c i:pftqCJlr"? 
< . � 'i c WH*Jmill0)�.7.J<.�1::-vt, jtO)��\,,�vcvi, �7J<.ffivtIE9*1Jj(Af:l:iJ;lEO)f-:6b1Jn�-t 
Q .  jtiJ;5,$\, '�Vi, LU�O) JtJ:{tl�iJ. G 0) j] !J /{ T ';I !7 ]itvc J: G ��rfiEO)im�iJ;'5 � ,  {1.f13i--c-

vii:pft, �rl3i--c·vt:t'cn:�Jlvc�b G.  
"i f-:, (3) 5:\c (6) 5:\�� "? �, r:j=rftqCJlI\,,�1tf::--C· l m O)j'@j� --C-O)jiWJ!Jtj&f*� KM c l m  

bare i ce • Yamato M o u n ta ins  
{ December , 19 7 3  ) 

� 1 5 f--��- -� -- ��� 

:5 

E 
- 1 0  

0 

-0 
(iJ 
(iJ 
a. 
(/1 

-0 
C --

5 

0 0 0 

o"'o 0 
0 

o lo 

-�o L  

- 0.1 5 - 0.1 0 - 0.0 5 o + o.o 5 

R i c ha r d son  N u m ber  Ri 

� 9 !J :f- -v - F' '/ :/� (Ri) c J\J!: (U1) 0)00f* 

Fig. 9 .  Relation between the Richardson number (R1) at  the height 
of 1 .65 m and the wind speed at the height of Im (U1). 
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(8) 

13B�IJ £:1:t!tmJ ill 0) � '"c'1Btb ;h, tdjH_J<.l: '"c' 0) r:p ft vCJlI \, '�ft 0) fHIJiJtfk ffi � 0) fi�]t, MAKI (197 4) 

vc J:: ;h,�i, � 300 cm
2
/s :@)j£--c-� G  O)vcJ:[:""', � t: J:: ? tJ:�#--c· 0) � 'i c ilfJ!IR0)�7J<.Jw:--c· 

�t, � 3,000 cm
2
/s --c-� 10 ,(:g:i( � \, ,. ;: ;ti�tfe'UllU:1:t!t� --c-�i c ill�vc J:: G �vftiJ� ::k � \, ,  t.::. 

2sb c � x. GhG . it.::., ;: 0)�1.l<.mlG--c-�i 08/oZ < 0  O)�ft7J�� < ,  ����iJ:(tij � --c-� G ;:  
c c, KM ]J�* � \, , ;:  c vc J:: 9 , 7.J<.�00 0) �¥�3e:l:tJ�::k � \, , ;:  c tJ�-rm � .ti, ;: O):J.:l!!mlG�t 
�ra, 2 -7 cm 0)7.J<.O):l:O)Wj�mlG (ablation zone) '"c'� G 0) '"c' (YOKOYAMA, 1975), W7..k:J.:l!!?ff0) 
*l#fvc��i'J�� G c ,�bhG . 

4. (Y) C. 1)) � 
� i c illJ!IR.mJJZl0)�1J<.�O)�:J.:l!!�Jl�i, �;MraiO)�ra,�i, � 'i c ilf�0)�1¥J�fl c ,t7J<.� 

iii 0) I£0) IE*�M:l:vc J:: '? --c 1Jll� � ;h,Q.  �;Mrai O)ftliUtJ�fJ:\, , 0) --c-WrfE�i --c-� fJ:\, ,  7J�, J.tiJ� 
� < ill�vc J:: G !Lvit:0)1:nx t ::k � \, ,  t.::.2sb vc, ilf�O) J.t r-OlU �i�7J�ffl G f�7J<.mlG7J�if$#f � nWi 

�7J�¥�-t G c � x. G ;ti G .  
§J!®vc�;h,�i, �� 200 m '£ '"c'O)::k��WJl�i '/' :.,- TVC J:: G tt1iutJ" G ,  �ij\, ,�:f.:t!!��iJ� 

� 9 (KOBAYASHI and YOKOYAMA, 1971), 7(� �i �}E'"c' � G i'J�, �ffi.1¥)vc� "( ,  �ffiii'J" I? 

3.5 m i  '"c'O)�:f.l!!Jl�i, �7J<.ffii7J�1Jll�� ;h, Q f.::.2sbvc��}EVCtJ: '? "( \, , Q c \, , ? �*� G *s* 
7J�� Gnt.::.. ¥f*;: O):f.'!!!mlG--c·O)�Jt\l3tO)ftiU7J\��r�'�--c-� o ? . 'i t.::., ;: O)vftmlG �i7J<.J*O) 
J:�mlG--c· (NARUSE, 1978), l,iJ" t 7.J<.J*O)ffu%Z'f*#f-t G ffi(tijiJ�� G c '"f;h,�i, -l- ;:  VC �i� 
�t:llffHtfvc, �ffii�i'i%vC�1.l<.?ffi'J�� G bhG ;: c vCtJ: G .  -l°O)ft!!� '£ c ll!J!IRmfflHc�i, � 

-r 17 � !J 0) �• Z'�vt tJ: \,, ft1J<. * i �:tE-t Q 0) '"(·, -l-n G c 0) .l:l:rztt1iu i ¥r*:JiJr�,� --c· � 
0 ? .  

It D 

:m:f.l!!--c·O)l!iU--c·�tf�����-�Z'�i l.:2lb, ffi 14 <'J(.O)'"f""''t O).J\iJ" G�::ktJ: t:'3t 
ttZ'�vt�: �K�--�*fi-�O)nxMH=•A c *fi•j\O)··®�S�K� L--C� < 
�ffl\, ,f.::. L i-t. it.::., OOftffi:f.'1!!1iJF�FJTO) Jl l  r:t ��WJ��i'J" G �i, ;fJ�tJ:tt� c WJ I§ Z'\, ,f.::. 
t.!.. � i Lt.::.. � 1.., --c ;: ;: vc�ffl\,, t.::. Li -t. 
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