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Glaciological Observations in the Vicinity of Mizuho 

Camp, Enderby Land, East Antarctica, 1970 

Okitsugu WATANABE* and Aiichiro YOSHIMURA** 

Abstract: The Mizuho Camp, located at lat. 70°42.l'S and long. 44 °17.51E, 

about 300 km southeast of Syowa Station, was established by JARE 11 ( 1970 

-71) wintering party in the winter of 1970 as an observatory of scientific re

searches on the inland area. 

During the 22 days trip the party made glaciological observations of the 

winter surface of inland ice. After the trip the observatory hut was con

structed to install the instruments for long-term meteorological observations. 

A four-meter deep snow pit was dug and boring down to a depth of 20m 

was performed for snow stratigraphic study of surface snow layer, and 

observation zones for long-term observations were settled. 

By means of these facilities and other field observations carried out in the 

vicinity of the Mizuho Camp, the following researches were made: 

1. Survey of ice sheet topography near the Mizuho Camp and observa

tions of surface reliefs. 

2. Observations of occurrence of glazed surface and its distribution. 

3. Observations of surface snow cover in the wall of the 4 m deep snow 

pit and with the boring core from the depth of 4 m down to 20 m. Measure

ments of the snow temperature from the surface down to the depth of 10 m. 

The results of these observations are as follows. 

Mean air temperature estimated from the snow temperature at the depth of 

10 m is -32.2 ° C. Annual snow accumulations are in the range from 140 mm 

to 150 mm in water. 

However, it is possible that these values would be considerably reduced 

if some years of no deposition are taken into account. 

*i5tilli:k$:Et$fflt1J(:mf4$&f�Dtlz�. Water Research Laboratory, Faculty of Science, Nagoya 

University, Chikusa-ku, Nagoya. 

**Jf��OO±ttft:Et�. Geographical Survey Institute, Azabuiikura-cho, Minato-ku, Tokyo. 
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1. i *- iJ� � 

1970��:M, SBflJ�:l:mT¥J* 300 km 0):1:miH=- 1 ,J,i_ f vfimtJ!IJ�}?-J (Mizuho Camp) �� 

vt, :�rm�:k�P'J[�:Hm0)�7_kto J: [f�*�filH=-"'J\, ,"'(O)fmifiU�tm�t LJ:. �ll?X B ::zjs:1¥J�:tm 

�fmil!UI* (]ARE 11) O)P'J��:Ji!"'ii.,- 7
°
viC.O)fmtJ!1J�,si:HJli:O):!:mJfJ, �*' �lm�Ji]to 

J: Lf:fl�JiO)��v=-"'Jl ,-c, fmiJ!U�,si:���to J: rYI970-7l�JiJm�1EO):i£?JZO).=.@Jv=-bt-: 

IJ tmmu��� L f-:(7)-c c. c. v=--7c0)*-a*�¥�'a:-t-o. fma!U�,B-CO)fmiWHi-7cO)fJt t 5 l;t,"t� fitJ::. 

bh -Cl, 0. c. c. -cf!i15-t" o fma!U*s*O)-{ffivi-7ch Gffi�iw'cWUJ!U0)�7Ell:!j=��W.U:li v=- ;t:§ � -t" 

o. rmmu� § vt?JZO).=."'Jv=-:kJJIJ�ho. 

1. fmiJ!U�,si:v=-� o 1[.,- r J:.O)�jiJjO)�jij�fi] 

2. tmJi_iJ�,B#Jli:O):!:m%� .t rf'�OiiO)�Ji� 

3. �'.r\ (0"-'4 m �) to J: cf� - � :/ff• ::z 7- (4'"'-'20 m �) (CJ: of}�jiO)fmjJ{U 

SBfo�:tmi.J\ G r d,1-f'vffltJ!iJ�,BJ v=-� o ii., - Ht� 1 v=-iF; Lt-:. 
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2. 1di-fCitt?JlUW1itU vc..01.,t 

2. 1. ]t��ctt1M5Jltlf;:?l'"'C 

197011=- 6 Jl23 8 n� G 7 J.J 14 8 -! ··e0)22 8 /31390)�Jl:jjpgf�:atcfi0) 0) 'bJ!�TJEimV:.JIJ:it L, 7 

J.J 15 8"' 7 J.J 30 8 0) 16 8 J139v:_fl1JliJ�,r�O) J!�:iu .J: cf'fllJ{IJ�fitJ:--:) t�. -f:-O);f&l970�11J!168 

"'18 8 :iu .J: U'l9711J:. l J.J 8 8 ,.._, 118 O)=ocvcht� 9, fli!W�,���h, iJ!lJliJ�*l*iw'E Lt�. fl 

1.lliJW1l!ZO)J!�:iu .J: U'fllJ{IJ�ffitJ: c'O)@cti:��� 3 vc5f--t. fllJllJffivc ---:::>\,, -C vif&vc�j':l., < IDl§ij 

-r-0. fl1Jt1JW1,sr:O)*�a::z1t,--r·- rJ!f?Zr-c-rgt�a=::B-�h, �ti&Uvi�/\:iu.J:Lf'�- !J /;,-·m 

O)J'r*�' rni&Uvi:RM@J tc�*HO)tcilif�O)�ti:�m c tJ:--:) -c1,, 0 . 

.:<. � i.,1;,•71) ·;, t-"< I) 

• 
�1*Cn7'-A) 1 

I 
IJt 
I� 
11.1::. tiiit"7?·;;7 
I� ll�------�9 

1
71°' 

: : 
I 12�------J10 

I Oc::::::Jlllllllllm:::=::llllllmc=::::150m 

� 3 rmmu1YI1i�tt;110)�¥,zJ:ta c1: urmmu�uuO)rernJt. WUJ!U�ffiO) 
�c:W-�5f--tlmJ22%0)�*v-it;�:1:H�% 



No. 45. 1972] 

2. 2. irriicto � t1� Ii� 1:? 1.., -c 

di-f vffmiRUm1,� 0)1i1C@{ftti': • �1Ht:t:o J: U':tmfttt�O)fmll!Ufillvt?k O)Jffi. 1J -e 21b 0. 

{ft ti: 70°42. l'S 

i, � 2169 m 

44°17.5'E 

(�10- ll?kv=- J: 0iRUJE) 

1�� 49°52. 4'W 

f*fll=j -66°49. 7' 

23 

-.:..:h, GO)fm,l'flU=15$v=."".J1, ,·n:t JARE Data Reports, No.17 (Glaciology), I, II -c� 

L < t!H��.:h0=fJE--c-s 0. 

2. 3. sn��*�R.1:?1..,-c 

l970if.O)�JJAO) l*J�O)��:l*Ji�O) 5 ti�@l.v=. "".)\,, ·n:t� 4 v=-� Lt::. �;Mf'1=1'Jv=-:t:ovt 0 ttmu 
1Y/1,s--C-O)i&{i£�illi\.vt -57°C (7 J3 29 B 02°*S&) --c-s--:> t.::.. IJB5!l1£:Lfil t tmmU1Y/1,s t O)�ililt�vt 

:t&::k33° , J&'J\ 1° --c-f:L$J 21 ° -c-s 0. tJW11£1flJEO)f6t
r
r--c-vt�ml.�vt1J\ � < ts:. 0. �;MO) 

�ml.Vi!X$vtvfvf 1 °C/100 m -cs 0. tJW11£�£EO)��iJ�l*J�tGvf c'1J\ �<ts:. 0 t.::.coWU.v-f 

J.\.Jfil--C'v:t!lBl!Jlt:Lm--C- 30 m/s 0) t � d;.(. f Hil1J!U�}� {t:iEf:--c-a 5,..__,, 15 m/s t ,J, � < --z:-O)OC{t.O) 

Mizuho Cam 
El. 

m 

-lQl--,,-...+---,'--\----+-3,.,---------,�-------ca..--=-+----+ ........... ------___.,2000 

15 31 

� 4 d;;-fvj:;�iJUJ�,¢.t#J/iO)�:j{:)j (1970) to J: 'Cf!{;M (1970-1971) O)�mJ_. �;MO)�UlvtaBfo£ 
it!!l:l:19€ B C 6 J=l 23 B) iJ, G;z,.. f vj:;�JJlU�,¢.tfriftE:l!U«. B C 7 J=l 31 B) "i "(-O)�iJlUfrnU: �Bfo£ft!!O) 
�ill_Uf@:O)J:ttti'ffii""". �ill_U�vi 0900LT. !{;MO)�ml.vi1970'.q:-11J=l22B"-'197l'.q:- l J=llOB j:"(' 

0)-¥1Uf:fi:Jf@:�ffi-t-. �O)ft=Fvt-¥m:Mrf3iO)Jtq:iO) s �ffi-t-. 
Sy : fJBfo£itgO)�iJ'!ijf@: 
Tr : 1Jffiq=t0)�1J{ljf@: 
Mi: d;;-f vj:;�iJlU�,¢,i:0)�1J!Uf@: 
El : ffl� 

0 
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$i�HtJJiff-1J�:ttgv:::.Jt""'-c 1J\ � 1,,. �m\.iJ, G O)�f:tey�m\.O):Jt�vt1fv:::. < h L < O)""' 0. g[;MO) 

�m1.vtl970�11J320SiJ• Gl97l� 1 }j 9 a '!c·O)ll[{]U{!g0)-=f:1[Jf:lf-'1{ill!'1:'ffiLk. g[JtJjO)�m\_ 

vt-14°C"-'-23°C 0)/313j-c�1�L-c1, ,0 (::k!} • £]! · -1:�. 1971). 

3. JJUJlU � ,i�oc � Q 1v - r -1: OJ � ;im OJ� 00 tk ft� tc "':) " , -c 

�J.)jj13j0) l*J�{fflO)�ffivtg[JWO)kfiv:::..tt""'�i*iJ�vtvf L < , -t0)4=/f:f!i&vt sastrugi, dune 

O)�L,1,,§ej!-ccbo. filu�c i-tO)��O):i&::kvt 70"-'lOOcm v:::.;i!--t0. aB;fU�t-tgiJ, G�f 

vffm?]U1PlL8v:::.�0�ffiO):I*R'1:'� 5 v:::.�Lt.:.. J: < §e:i!Lt.:. sastrugi t�vtm:l*v:::.:53-;;fff Lk 

0) $IHt30"-'50 km c � x. Gn o. S 122 :ttg,8iJ• G l1 f·evt v U!Uh L t.:.�ffi'1:' t "".)f:l:S tJ:�00 

n�mhh o. FUJIWARA (1971) vt-:= ,h,'1:' glazed surface c J: A, -c1,, oil�. -:. hvt kO)J'i

fm_rO)�f� c J: < -}xi"" 0. ���vt-tO)ffl�:r�UJt�B"J$:IEI O)��iJ, G-:. 0) v- tl!Uh'1:' t v:J 

�ffiv:::.xtL-C:t2AE�ffi (stable surface) 2:::i;vjvff.:.. s:.hvtftJ!O)ffl��ffi;l]1*cfl�/ifft 

_1:··-e §Jj?ifH:::. [K�IJ--t 0 &:,�iJ�S 0 k'd:J c'S 0 . -tO) /if}LTlm:iJ• G-= ,h G O)�ffi iJ�JitJJjj13j�ffiv:::. 

s ":) -c' ;Jtfj;to J: U�Uvt < !Jl1*0)\, ,f;h, t 7J���f' -t0)'.lt*c':t2AE Ltc.tk!L�v:::.cb o�ffi C 

,'42
° 

E 40° E 

....._,,-1 
__ -...,. 2 
--+3 

;•t).'.;';4 
--s 
---6 

--7 
--s 

38° 

0 100km 
IIIIIIMNc=:JIIIIM=--====i· 

� 5 .7;,_f1-fiflt]U�,i;�uc1,,t�0*P.t1J<J::O)�Jm 

ixi� (19701?:M) 

1, 2 tel Cf 3. �Mvc.tovtoJJlffi • l!filvi. 
< to J: lf1?Mvc:tovt o /11Uvi < 0) "Jf JPJ 'i' 5t

-t. 4. Ji.fJffl,�O)lj[� L t�:f:-tft�. 5,....,7; 
Sastrugi O)JEJi L t�:tfg:fg,IZ. 5 vi L *1k (70,...., 

100cm), 6 viMt& (30,....,70cm), 7 vi. 
S *1k (30 cm Ur) 'i'�:b-t. -/J,� c l*Jvi. 
sastrugi O)��'i'5f--t. 8. Glazed surface 

0) :5} :m-t 0 :tfg �. 
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4. -- - .1,i. fa mmu OO,s( tt i!i 0) :l:tlfJfJ :ro c1: 'Cf� oo 0) :tk �JH::. � 1, \ --c 

4. 1. i1!! 1ti io J:: "d � mi (I)�* !L� 

tli§;i2, OQO m tJ--1=0):*l�Ukirno O):r!ffffJvilt�l¥J�{)cv::.'g 1v --c1,, 6. ID[�tJ:J1JN:J*:tig% l-t 

O)FiJ'W=-,8tE-t6 < Viftmn�::tt:6tm%1¥Jiv�--c-s6 . .l;,t.fvitm1J!1J�AdtJlrvt-=: O)*Hl&s6:tig% 

iJ�l < ¥e�Lt:t-tg�c-, ::ltI§--ffi'*n"fi�iH=-!li�-t6J�Jj:tjg:JfJl-ttU=:.v:t� ih, ,tO)i=p,C,,$ 

--cv:tJWi jfflO)f:l:S mi ct rJ 10�30 m �!1t{th, < Vif:tfgiJ�.l;,t. Gh 6 . .l;,t. f vf fmi'RIJ�,sdtJlIO):tjg;/fJ� 

illl 6 v=-ffi Lt-.:. d;,l. f viW'ltJ!IJ�i!\ 0) I§::ltlffi 2 '. 5 kip. O):tig,�v=- < rt:tig 0) i=f=i,C,,n�s 6. tttm:x'Av:::. 

�iJii!i iJ�%Jtt � h 6 B v:. vt-:. 0) < v'.f:tigv::. � --1=J¥0)}W�tjf.7- :o�t\i IJ -l-O)�J�iJ� @)§ GiJ,v=-� u---'= 

?J� 6. ill] 7 v::.-:. 0)1':f JfIO)�rnj O):J*yt, tH=-!li�Jl)::. ct 6 sastrugi O)JJ"JPJN.O"-t 0):5J";;(tTfJ: G 

Uv=.-=:hv=.viff 30° O)fi'jf!t�t 0--Cfr45t-t6 dune 0)5J-;;ffi�ffiLt-::. S:.O):tjg�v=:.0'6 < J!G 

h 6 glazed surface 0) 5_;\.� iffi � h --C \, '6. -=: h G oy�jij:J*fL� t•JPJ l 0)1*)-f*� §}j GiJ,v=

-t 6 t-:: 'd:>, ill1 8 Ca) v:. �MFfcl'J ( 7 JI 15 B "' 8 JI 31 B) 0) .l;,t. f vi W!fJllJOO/�Jlfftf *1 O)• JPJ 0) n {ft 

?JiJtf!t�ffiLt-.:. 360° :JJ{ft--c-fG�h--c1,,6. 1:::>tJ:.l;,t.v::. N, E, S, W vi-th-th 360° , 90° , 

180° , 270° v:.;t§�-t6. ill] 8 (a) l·=-ffiLt-.:J: 5 v::., 80°'"'-'90° n{ftO).iJ\�#:0)60%��'d:> 

--r 1, \ 6 . illl s Cb) v::. vt [PJ l: �t-4-v=-./) 1,, --r •JPJ l :'Aff O) '*11*�ffi Lt-.:. r�'Aff 0)�:1:JTv=-s 6 

tkfiJiJ, G{li'Aff O)J!ff�v=-l 0 --r•JPJ iJ�m:11:::-t 6 t�riJ�ffi � h --C 1,, 6 . 7 JI 15 B"' 8 JI 31 B 0) 

Ffcl1v=-=nt O){ft'Aff O)J!fi)�7J�0 I) ' iifti&l C :;tt�K·?J� 50° '"'-'60° O)jJ{3LiJ, G 100°"' 110° O)jJ{ftv=

m:11::: L, 1li'Aff O)Jffi.;@ l c t v:::. 80° ,.___,90° O)jJ{ftv:::. *5E-t 6 . -ttJ:b 1:::> ill] H:::.ffi L t-.:�rni:I* 

JL�O) 5 1:::> sastrugi (85°'"'-'90°) vi�'AffT 0) jJ � ,,�•v=-, dune (55°'"'-'70°) vi{�'AEET 0) 

���#5.JPJK-�L, S:.O)S:.ciJ,G, -thG�00%�0);/fJ$:K'*14-t6'A�:i*��J:U 

¥�•0)·[1J'�iJqt5E�h6. Sastrugi O)f�:JJlriJ, G--r:hiJ� dune O)�Uvi < O)fil*�ffi-t;lfJyij 

--cs 6 l � *-G :h 6 n, G, 1tt 3<1,ff 0) jJi;i&Jv=:. # 0 --r � l: t-.::JtfJiJ�, rS'J'.5<1,EET 0) jJ � ,, � • v=:. l 0 

--c �Uv:t < � :h, J!n,vtJ::�OOv=- dune l sastrugi n�]Iv(_-5EO)'*l'f*� t �> --c,.klf�illH=-J! 

G:h6 0)--c-s;s 5 . �00%!iliv=-"':)\, ,--cvt @0)¥&Jt--c-� L < ffH!r-t,6. 

4. 2. V"dtUh� ,t? glazed surface (J)lfi;Jllj 

.l;,t_-_fvifmiltU�,�{t;fiicv:till] 7 v=-ffi�h --c1,, 6 l 5 v:.#f:1*0) glazed s�rface iJ�� < ;/:J._ G:h 

6. �mlfclJd;,l. fvffliJ!U�,BV=-i*tEi=f=i' A{llll.?J� -55°C u Tl tJ: 0 td'.ZlfclJ, Uf Uf&l�wiJ� 

� n�:h t-::. :tu-t G < -:. O)wvt glazed s.urface v=:. V' ctiUnn�� l: 6 l � O)?i"Bl�w l ,l�,hh 6. 

D'UiU:hiJ��l:6 glazed surface viill19v::.ffiLt-::l 5v=:, ��oc (0.8g/cm8 tJ--1=) v::.� 

f..v:iJ�li:I* (J}J � � 5 mm) v=:.3t:--C !v�c1U Lt-.: t 0)--C--:. h�-fj0).$:1.l<.t& l �*-6 l mtoc� 
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N 
€ 80 t----f---t...<+---J-+----j.-�--l..---=='----I 

@j 70 t+-----tr---�-f+____,.c.___,....:�---1 

20 

10 

50 60 70 80 90 100 110° 720 730 740 

�( � 1)/{-JL.,) 
750 

� 8 (a) )Ia\. iPJ 0) ffeJ!!Jf. 11U!h v t. :15 {ft 

(360 °:15 &) , fwfJ!hvt.Jia\.fiJJ 0) 
lli fflJJ!/Jf 

� sCb) �EEoc1tcJia�iPJoc1tO)�f*. �$0)*�0) 
W:5tvt.:ritr�1fcl"J)Ia\.[P];IJ�-;E L�EEO)�;IJ��{t-t 

�:\*11�� � Gb-t. 

1riv=-l 0 LC 0) *a s\fJi:!J�JIME L k1J<J&r=:.Jtx*ffl1J�1:. 

l.: , Jtxlm r:. l 0 --C 1:. l.: tc. r,c:; :1J /J � 1.k 0) W·l�lJioc � 1: 

@I 6 �?i&:�!J�1:. t: 6 a-r··cis 6. �Mi13j, c 0)# 

JL[-ut�illll.vt-30°'"'-'-60°C 0)$jfil-C' oc {r, -t 6. 

-ss °C t,J,--
n=-�1m/J�rf5'1P�tltc.c � glazed sur

facev:.vU!UtliJ�1:. l.:6 0)-C'C O)illltOCoc1r,-C'O)iR 

:1:�HJf-t 6 c 10--s ;jjfil,!!t c t.r. 6. c ttv:.vU!UtL 

/J�1:. t: 6 fMj�O)� � (3-----4m) �/J,v;-6 c 3 ,..._, 4 

mmc��. Sc�0)�6 J: 5K, ��K&ru� 

tttdlfr L\, ,vuiun0)$& 2:::-J&-t 0. -15-=- O)iR 

:l:v:::. J: 0 --C 1:. l.: 6 7!)i·liJ0:1J a vi 

C C -c- E=6-----8 x 104 bar/cm2 

(YouNG's modulu s) 

c= 10--a 

� 9 Glazed surface (�5:E�im) 0) Ji 

m�:. �--nirmmu¥JJ.1,1�ftJlfO)�iffi 

/), G a vi 6-----80 bar/cm2 c�x. G tl, 7_}(0)7i&:�59i,l!tiJ�V:Hf 75 bar/cm2 (GOLD, 1970) -C'S 

6 CC c�x.Sb--r±-6 C, -55°C f'JJL[C'�JCZR@v:. J: 0 --C7iEz'.:lfM�1:. l.:6 c�x. L � L"'J/J>x_ 

S6 ii.'. -tt.r.b'0Cn!:::>O)LJ'cY!Unvt¥f:M1><.*fflv=-l 6V'cY!U.h (thermal crack) 2:::1.,x.6. 



28 

I 
I 
I 
I 
I 

I ....... __ 
I -,_ 
I 

I 
I 
I 

.............. 
,. 

·----· (3-5) ••••••• ···-··· 

-.. ·-. 
,, .. ,,, .. 

/ 

� 10 -V-- " /V • :7 '7 'Y :7 fl iJlUlii v:::. .to ft � � lii 
:tkfl�0)�1t. ,wux.vil8-2st tc�nt-=-�ff 
O)ic{JUJLt�;!tj C 7 J=J) 0) :7 '7 'Y :7 rvi�:;:(5{J!IJ 
vi�JW C 1 J=J) 0) :J '7 'Y :J 11iO)tJIU5Eff�3r, 
-t C�fftvi mm). ��.to .J: cf',��vi�M 
r:. flillU � n ts:: :7 5 'Y :7 0) :!:kt� (7 J=J 28 B), 
?ilz�vi1:ntl-z&vc�tdc1J11h'? ts:: :J '7 'Y :J 

�JsGb-t. 
� 1 flillU�liiJ:O)m�.:l:il!U5EO)*i1f='= 

Cil!U5EimAffi:%vi� 2 vc3f,Lt-:) 

ill'Jli'Jt!l.s\lff-l} 11970. 7. 27-71. J. 110)1j!/�:lll: 

2 

3 
4 

5 

6 

+2. 6 cm 

-4.3 

-3. 7 
-3.0 

+5.3 

-4.3 

IZI IO v::. � f fl fmiJW � ,Q (J) JE, J:: {JW (J) tmmu � llii 

v::. filt'. vt ts: -it - "7 11,, • :J 5 'Y :J tmil!Uffi (J) filt'.Ji 

l3t,v::.:tovt 6 �ffii:/*!L�(J) 7-. Jr 'Y "f- c 70� 8 JI 

,..._, 71 � I JI (J) j13j (J) -l-:h. G (J) � 1 t, � � L ts: . 

70� 8 JI (J)tmmus;v=-tFtE Lts::uUlU:hvivf 

vf vU-7} t.r < -l-(J) $1 � Ft* L -c :to l'J , � Gr=

IZI 4t v::.?iJU,'R --e� L ts: l 5 v::.;{ffrts:: fct u UlU:h 

/J�;tJr.ib�·-n,6. �ifrL1.,uUlU:h(J)$Mvi 3 

,..._,5 mm i ts:vi-l-:h.trf --e,i'.) 6. :tJWv::.JE, 

Ji<}.K tNm (J) �Mtg Jl:£fftLo � @J 1Ji --t 6 -.:. c /J � ,i'.) � 

--c t t�:*:--t 6 -=- c vi ,i'.) IJ x ..tct 1. , n. G, -=- (J) 

°' UlU:hqii (J)Ftj(vill:£** l� � (J) {JU x. vf' JE, 

nlt)tt1�Ji(J)H¥tct c:·v::. l 6A!.n·vt J:.(7)$&(!) 

Ft:*:c�x. G:h6. -.:. (J)uuiun(J)l*frlIDIZI 

vi1Zillv::.��:h--c1.,6l 5v::., �� 1.3m 

v =-JJz u· , #i �-- G e0 m 4t v=-JJz A, c· 1. , 6 . ftf2 (J) 

�?Jr-C-(l)fm�c· t .7c(J)� � i.J� 2 m��--t-=

c vitcti.,. 

1. ';nv9) 6 glazed surface(fl� m&J:.vi 

�Jitct:tfUmv::.,i'.} 6fl��rnD i.J� c:·(J) J:: 5 v::. 

�1t--t 6 n·vt).k**@fi�m(J)lf1nlt c 1*1:il 
L --cjf!9*�1. ,MJmc·,i'.) 6. fffi(J)�?fic·(J) 2 

m t.r 1., L 10 m ,f - !J Y !f • =z 7 v::. l 6 � 

ffifl�m�JMJWv::. J: � --ct;."'.) --c (J) glazed 

surface iJ�-l-(J)fµj;©iJ��Nt L t.r I.' i i �ffi 

Tv::.t-'li� L --Cl., 6 fJU/J�I., < --:)'l:J,J!te �:h --C 

1., 6. w-J�1.K*(l)�@vifS.$:1,K:I: c �ffiifS.$: T 

:!l Cfl�m(l)£EW1rir=.:*:�1.K(J)t!iETv::. J: 0 
Ff.� (J)�Y:!l� 1Jr.ix. k. t (J)) il�ffe: 1. ,f:f:!j:j13'H:::. 
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"J l, , --C Jttuf"J 9 i:r --=> --C l , 0 vifc·,:b 0 iJ, G ,  glazed surface O) J:  5 v:::. :vfUJ t tM1*€ t 1:.  ['., 

t£ \, ,�Ji�v::::. ,:b 0 � c El {4:iJ��O):vfUJ c 1kvK*IfilO)fX�O)"J 9 -€5-1, ,'*1f* c ::tl§-t 0 .  --l- .n --c· 

glazed surface O)fi(;!tJli13j v::::.bt-: 0 oc1ri�MiJ!U-t 0 t-:oov::::.izJ 3 v::::.� Lt-: J:  5 t£�iJ!Ucm�= .77 m  

�;E L ts: . � .n G O)fmjJlljcfil O)OC1rivi4'1f 5 l m � fmiJ!Ij � .n �di i.,:c· ,:b 0 .  � .n GfmiJ!IJifil O)�Jf. 

�ffi-ttfr �·to vi -t,r,;:: --cffl�iiHt c L ·-c J:l:h , t-:iJ� , 1970:¥ 7 J=J iJ , G 71:¥ 1 J=1 i c· O)fJ�:l:vi* 

1 O)jjj 9 -c ,:b 0 . iJ!IJJE{@vi�J!Jj glazed surface v::::.#� Lt-: 3,.__,s cm O) fJ�iJ��Jt§v::::.:¥ --=> 

--c -;-,r,;:: --c �U vi < �.n .  -rmv::::...:C-.ttn�J.%0 � 2: �� 1_, --c 1, , 0 .  

5. ffl�JI O)fl�!J v:=. 0 \t ,  --c 

5. 1. �7\(� .t  � 4 m �£: t:'O)fi�Ji<7)flfi;.f!IJ 

dj, f v1M!tJl1JW1}2JlJ1ic·O);@�O) lthl:1::to J: rY�Ifilfl� JI cC> ,li��Wlu,r,;:: 0 t-:oo , ::1 11, Y- i

JliJ7,oO) rpv::::. 165 cm x 200 cm 0) $ � -e� � 4 m 0)�1\�ffil 1) Tv-f , .-l- O)fJ�J! ltfrcfilv::::. "J I, , --c 

J!tf:@ , Woc , �iJl!O) fmiJ!1J�fit.i: --=>  k .  � O){t31i O)fJ�}! c')*rnHi , � 9 --c-� Lt-: J: 5 t.i:3¥ 

fiv::::.11U.i: --:> t-: 6"'-7 }! 0)7_kMf lr�f.lliJ�J.&Wv::::.;E --C lv  Lt-:J! J: � f£ 0 \, ,t:, V)} 0 glazed surface 

c t.i: --=> --C :to 9 , .-l- 0) Ttmtif L < W �-- Goo1riiJ��fi L t-:J! c: t£ --=> --c 1, ,  0 .  � �· G oo 1Ul 4 m 

� 0) �1(0) ltirifilfr:{tv::::.:&.1v --c·:to 9 ,  .-l-O)Mf *, JtfJ��,O) J!flifilvi� L < �1r, L --c 1, ,  0 .  �A 

O) ltfr[filv::::.dj, G.n 0 w �-- Goof.llrv:t-0-U--i' dj, Q  c 3 mm x 5 mm,---.,5 mm x 7 mm c � b oo --C ffl. 

*11:-, L --C 1, ,  0 .  � 1 n::::. 4 m� i c· O)fJt�·J! 0) J!frlJ;@ c W!i�(� L ts: . J!f$J;@vi7tvC O).r( t_: J: 

5 v::::.w �-- G 001u::::. J: --=> --c :mJtJ10)t1�t;�n��11:-, L ,  1, 'nvf7.%1¥fftJili c 1, ,  x. 0 t O)c· .:b  0 .  L t-:n� 

--=> --c �110) J!f1!I;i�O)g2:i\l: vi--l-.n G O) tEttt�1*��-tv::::. c c:· ii: 0 .  W!ivt 5 cm �v::::.J!IJJE L ts: . 

�Wll.tJ!IJJE0)*6JIHi� 2 v::::.� � .tt--c 1, , 0 . �ImiJ, G I0 m t£ 1, , 1_, 15 m O) �Wl\.vi �·· 0 - :/ '3 /  

J-" O) dry snow zone c· O)fi,jJllJ v::::. J: tu'f, .-l- 0)4-f:f:��ilJii.h ,  G ± 0. 3°C tJ, r9 ;::::. 30 0 c 1, ,t:, 

.n --c 1, , 6 (BENSON, 1962) .  � 0) �YJiJ, G -t.nvf'dj, fv1tiimilW1,8 ftJ1i0) 4-'fjey�Wll.vi - 32. 2 

°C v::::.31i1, , .  J!fw:@:td' J: tfW!i;£f:1r.iJ, G:¥1'M5!kt1-K:l:�tlJE1� 0 � c vi�£--c- vt t£ 1, , .  fHft£ 

G vfwH�1kvKO)f!� J! vi� < O)�it�i'� J!0)1m 6.- G oo 1r.v=- 1 --=> --c :iiH)JO)J1fi;J:1'frl:i�n�* � < oc 

11:: L --c :to 9 , i t-:dj, f vlfmiJ!IJW1,81t31i 0)�-€5-0) J: 5 v::::.Jtt:J::- i1=TI� O)Jtf!n�fr: < 1: i.: t.i: 1, , J: 5 t£ 

�Ji� (9,'cJE�Ifil��) iJ�c!S 0 iJ,  G -c 3S 0 . L t-:iJ� --=> --C:f!Ifil�H.ftiJ, G 0) �7J(:l:O);Jl;Evi$l ,j:jg 

tiO) ��1, ,fmiJ!Uv::::. J: --=> --c a i.: oo --c ,  LiJ, t t§xtl¥Jv=.7;R:JE � .:b� � t 0) --c-2IS 6 .  dj, f vltliiJliJW1,S\ 

�-@;oo --c ,  dj, --r v'f �1* 0)1kvK*Ifil O);J;J.lt� JI 0)11:'ffi!:to J: U�7J:-i:O);Jt;Ev::::. ":) 1, ,  --c vi @0)¥!i::st--c

� L < ¥!i'&-t 0 .  dj,-{vl�iJ!IJ�,8{tili:vi (f¥1i) W��1r.iJ, G 0)1ft;E-CU 390 cm/10 ::q:.}!, 
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�-1 -lj- - ?  JI., 
� · 7 "'7 ·:; 7 

�/7? . . . . . 
�· ·. : ::�: . . . .  

• • • 0 •• : 

• 0 e 0 

0 0 0 0 

O O 0 

0 0 O O 

2 !Jl/5.x}M& 

3 � :m !Jl/5.Hkt& 

4 Ii 1.rr ±.t W-
5 J: tJ L £ -::,  f: Ji 

1 s - 1 o, cp r.10, 
t 

1/·i� :a- :;J\ 9 Ii 

7 J: tJ ;1., - .::0J Ji 

� 1 1  '.§'ffi/J, G 4 m � i -C'O)ffl'.� 
JIO)JH:!� (St) c W!.!tm:11: 
(D) . .&.viJl&m:11:/J, G:tffti: 
�n0�Jl�:W-. 6v:t}ifl.!tm: 
11:/J, l:)O):fl5E�Jl�:W-. tc.tc. 
L-t" 0)*�1Hi�,f Lt -3& L 
ts:..1.,,. 

: . : ..... ·. :--�\ -.-·. - -·. - - =.- -.-"-.-; C> 

.5 

1 J.��: ;,.�-f·.:. .;:�·:·/·�;�;.�� +--+="-,.J---l----------l 

I i;·�. �rg?!tJ��� 
7]' - . · . ·-: - :- :- ·. : 
I:, • • • 

• • • • • • • 

� '.'_'. _': _ . ·.·�·. · .:· :, 
c::r, • • • • • • • 

1-::.·-.. !.. .. -•,._ :,. _  !- -::.·-_!. __ ._ 

. . . . . . . . . . . . . . . 
• • • •. • 0 • 

. . . . . . . . . . . . . . . 
3 - : _ : - : - _: - : -: -: � l>f------+---+--f'lf'----l 

• • • 0 • • • 

�--�"-:..� : -. ::�.:''·';.' ,'�� · �-- - .�--· 
• o • 0 O • 0 

0 • • • • • • 

• O • 0 • o e . . . . . . . .  . . . . . . . . . . 
I .• • • 

• .. • 
• 

• • • .. • • • 

!iHl;�b· GO)ttJE--C vi 390 cm/12�� c�x.. Gh 0 . � Gr=·-ffi:lffff;JW�156bv:fi:11fl� 'li c L--C 

�JmO) 6 "'  7 �r:. � Gvc 3 "' 4  �.1Job 1? ,  L t.:b� -? --c 4 m �O):vf:Ulb�Mnlt�h 0 vc� Lt.:� 

�vi�7(204-vc :to J: � zb 0) c tiJE�h 0 . 0"-'4 m � i --C:' O)ffi�� O)f�*oc� 0. 4 g/cm3 

c -thvi, �7_1(:1:vi 140 mm"' ISOmm/�F�jO)if[g!ffl, Lb, LfflJifl;)W0)���.1Jox..hvf�f 

:L�vi � Gvc --z:- 0)  1/2 �oc c tiJE�h 0 . 

5. 2. �- IJ ".,,, /f • ::J 7 - (;: J:  � 20 m ��"(:·(7):fl�Ji(l)l!;.fftl 

4 m �O)�.'.r\O) Jfth,G� Gvct'!tGht.: � - !J './ !l' • ::z 7 - �J:§ t,,""( 20 m � i T O)fJt�� 

vc ---:::>t. ,--cfl?J!U�rrtce 0 t.: . �flfil , *OC:to J: rff.ftOCO);f,a*vi�.1\vc J: 0 4 m  i* i --C:'O);f,a* c 

0b'-ls!:---C IZJI2vc� Lt.: . 0"'4 m � i c' VC.di- Gh 0 � L1., ,ff �· G 6b{Gvi 4 m i*trF--c:- �i�� i 

IJ ,  L t.:b� --:> --c*oc t 4 m ���vc�� J:.� -t o . 20 m �--c:- 0. 7 g/cm3 vcji-;- 0 . f.ft��i 

4 m �iJ, G 20 m �--c:- 1-2 (2. 5"'1. 8 mm fil:ffi) h ,  G 4 ( I . O mm fil:ffi) ""-�1t-t o . f.ftoc 

i]q m i*iJ, I:> 20 m i*:ctJ,vf--C ,j, � < tee 0 M/fiJ�� L --C t. ' o .  -:. h�i-�O)�� l �tJ: --:>  --C 
t.,  o . :to--z:- G < ff�· G6b{U:.1*Jf*-t o :!l�--c:-cb-0 :i . j:fUJJ!tO)M1*filvi 20 m � i --c:-��� 
tJ:iJ� G� �h --C t. , 0 . I m  O)� � vc. 15 "£  h o lJd,1*:1.J<.tBZM (wind crust) O) � c �� c O) �f* 
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2 
3 
4 
5 

10 

lm 1 2  20 m � i -C·O) fjf�/iO) Jit'fit 
· � (St) c Wm'. (D) to J: U:firm'. 
(G) . .  !ifftt��vi� 1 1  c � C.  
firm'. 1 ,...__, 4 vi?J:O) J: '5 t.i:f�fil 
f£�0 Gh-t. 
firm'. 1 : 2. 5 mm 2 : 1 . 8 mm 

3 : 1 . 4 mm 4 : 1 . 0 mm 

� 2 �ml.1FJJ1Ett* 
(1970. 7. 25 tl!IJ!E) 

frnl. ( ° C) 

- 34. 7 
- 35. 3 
- 34. 2 
- 33. 3 
- 33. 2 
-32. 2 

� !Zl l 3v=-ffi L t-: . 4 m 1� "'20 mffO) f'ki'tt: viJi.15.xJM& 
m 0) � C �f!!U: 0) Ft3E H=- vt [ZJ i=p iHJR -c-� L t-: l 5 tce w 
ltf:l c--;E O) oo � v=- �  0 t �x.. Gn 0 . -=. 0) 1*J tliJq) 
L-M:s�-c- � 0 c -t 0 c ,  0"'4 m � to l u· 1 3  m W  
"' 1 5  m � O)  j13"J 0)7J<J&�vi ' -M:ffi r�u v=- Jt« Q 2:: �1:: 
rltn=-*� 1t , . �$:1.l<.:t&m vt , -M:v=-�ltl-Jl1f10) m1}'fU�t 
M� C�� �"'�4) K%$: � tL . � < O)��� O) 
ffl�r=- 1 nvi-tnvt±. t v-c �MO) *Jii c·� 0 . L 
t-:iJ� "? -r 4is"J �Jm t: -r 1 "'2 mn�H�JtZ � n 0 0) .l,,. c· 
-l-n tJ.J:.O)Jf�ltZ vtaf> 1; -l- 5 iJs: 1t , . -=- 0) J\'.!.:1fn , G -t  

St. 

l r,, r's 
I I 

i ) 

• l I • � I 

i • ' 1 
I l 

J .  I � • IJ 

. i ·  1 ... ! l'I: 

• * 

i i ! 
I f  1 .. � 

; I f I �  

G. 1 2 3 4 
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(g] 1 3  •&ffe: � O)m (1 m) O) J:P K-'2i" 

"i ;h Q J\$::1l<t&O)®:O) �� vc. J: 

Q ocft. 

•fftm 1 vi C*lii'"" 1 m�) 

15 

•fftmJ Ovi (9 m �"-' lOm�) 20 

'i' 2e> G :hi"" . 

Ji\.Jsi7MJiO) � 
5 10 1 5  

6. ds c /J� � 

-:. -:. --e¥�15 L fc.dJ-f vSEfmil!IJW1}2' {tJli::c'O)fmjJiUO) � < vi 5 [t'JC� tiU0E L -Cfitc1:hn t l,  ;s .  L 

tc.i.7� "'.) -c dJ-f vSEfJatU�,81'JJlf: 0)�1.l<.$1¥.r!t!l��=-":) 1; ,  -c vi¥t*-m g;� G i.J,�=-� n ;s vi --r c' � 

�.  dJ---r vSEfmi:HUWL,12, 1-JJlf: 0);¥1'� ,11 :to .J: tr�OOtJUi�. *H=-� O)lf%J<:is!Hltc1: c' vi� -:f vSE �J�:f@:ri 

0) °' 6  l ,:f@:lg!Zvc:rovt 0 mfU: '*1�--t � �£53-i.J��l ,O) c' , �n Gvc ":) \; , t vi fti!.0)¥�Xc'� L < 
fflf5� ;s f��� � - :roh � K �k � �m:ro 1 a�mO) �����frO)��K � k � �*O) 

jz:l*�tc. i h "'.) tc.�1 1 ?JzwJ:ti:f@:1g1Zfmat1J���*-HE;�i��t.If±�vi 1.:cotm1J!U��0):1J k ,  m:r-m� 

�v=- :ro l  \ Ljz:!* Lt l , fc.tC: l  ,fdltll?Jz�O) ��w\1!1�/�0)jj k v=-�'J < t-oZL $ L ... rJf i '"t .  
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