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“Snow Jam” in Lake Oze.
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R#iEE, BE, SEOBEICMHEL, MAEFIKE RRNOKKETH 3,
m THREOELEHIREECHZ2EDD—DTH 5,
ThHa, BEMAOCKBREOABICEL, XNEHELLT

FEPAmCHET S, HIR 12 A LACHIE KT 2, 20%E0SRICELITZOEAT,
T OXKEHEHRZDOE TRBICKTICILFEE L, B EKE EORTOERNEEHEMRD, KR
ﬁi( —20°C T BB EMBMTR T VD, K EOZRDOFET O BN ED 72 D KMH TS

R, 2EFOLET, Ahickd 3, COKDICEETLZEE R/~ v s EHAT
W5o%ﬁﬁi%m<0@@Mﬂﬁ%éﬁ,%ﬂﬁK%NT%%EﬁQEm®T,1/~$*
LEMEENZ XD IKE MO TR,

EHEE, WRSTEL ARREBACHE, R/ ~V ¥ L0HEICODWT, MaOHEHR
BEBCUE oty 2/~ V¥ NICOVTI, % ORENTESMICHE L, SR, WEE N
EL, KGR E2FE THRMEEMENBEZEZE L, K OBV TY, BRI, BEx:
WEL, SHEE-T, MBEHELL, D FOBMSBERCRER, 1A2290&300020IIC
Dles>ThBo bk, 29 AOHESE, HLEE oRL DN 100m O L, KEE25m
DETAT, 30 HOMWESL, HOBRKDEL DELDHIO0Om, KEZTmMDELATH-S
720 2MDBVIEDOIEMEE 300 m f1TH 5,

ENSORPERALT, A/~ Vv LOFREOBMICOVT, EEEMA T,

bbb, A/ V¥ L, BUDKELCH >BEEMBKFICEHRLT2AONBDT
H B, COMERT, BEMKICADLE, BOKPLACAT, KLUABIKEE, TOK

EEL 1661
WHFEIE 178 km®, EXKKZEIZIm
Thd, Bl OEMTE, B
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1) A/ —¥¥ HOHEOMSE

2) R/ -V v AOTHYE

3} AR = LD
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2) BOAKEE DI
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1 HKORENE, FRREAaE UBEHROBMEZE L, WD BT /KL 80 cm @
HXICELTWE, £055, BTEOScm KHOABLATIN, BOKBOT CE X
120em DWHWBER /S — V¥ LdHotc, A/ e~V ¥ ADEICE, F5KkMHN24cm b, 2D
FREOKTH % . )
1L R =T+ hOBEDRE

9, HOKMTICE LTINS A/ — V% LOSTHBMITABZ Lz, COREETHEES
SRBICE, KDL DI LT, TRHE HEERE, KEPO 50 cm fIDEIETOA/, -V
v LR &, B @O KIIC 50 cm X 150 em OPAKIE A E 5 . T D7D —D O FHE M % i 30 cm
ZE, KIOPLEOHKZ TESIKH B, 2DWIICE>T, kM5 30 em fIfFic, 2/ -
¥ AZML (5em B PIRY, KAICFFELRZ, FATERLZ/ ~ V¥ LOHTEEH%E
KFIC LT, ko TFETHICZAATHAMICHIZE S, KpORHETE, R/ ~Jv P
CEINTOAEADBRHELT, £APALCAZ, MEEPELLE2, L, KITENT
B, COEMEEADCENTED, CILT, BOKTMICER LX)~ v AOHH
Wi L R (a) DFILTH B, BEFTHOR2EID 2/ — v+ 2OEE, HESIRA
ERALTH DT, ¢tz 1 A2 QIBELESDETR L, '

X, 1RO G RO (C)icit, A/ — 7% 2O (FRE491 mm) OFYRYFROR U
%H%&RW%W@%K@ALT@bt%H%%bto%%TXE%%5W@W%@ﬁﬁﬁ§
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fzHoDHLTEY, BEOERDOVDEDOLE 2RV Y LDROBL DM EREEHOHLLTH
B, COMPBREDEICLTHEONESDTH S, TF, R/ — v+ a&khhdil 1,
ZOPREINTVDEKEET, LrL, COKELEBET LT EBHEL, k2D LUK
LT THRELTERHAEZHOEE, TLT, $ETEINAZ2DTHS, BE 1mm FEIC
THLELEREBGETH B, COFLEOFTMITD>VTIE, MM NEFORI® 2HBRS N0,

FIXK@OEENLBLLIIT, R/ — ¥+ LDOERKD420AHICKBIE N 5,
THDLL, BlBEIEBREZOMEFLES T, EI»o86m OEI 2 -TIn3, F2EE
MBS T, BLBICKS, BSRYBem Thb, FIMIACEZL, BRMEEHMNZ
SEDLIBVEST, BXR dem THD, FA4BREIRA/ — v+ 20EOENHL, WhWwaHE
XOBET, Bl 24cm Th3,

FLEICE, FI1RE@QOFEKALNE LS, ¥ mm &L ICEHELIERBENLON
b5, EHTHL AZBECTAIE, [EPFPEITNTOE, QBB ETNENIEL L TRFICH
Uy BIREELZERL TS, KO REIE, RUANTE, BE—TH 20, ABRE
5E, ResblmbRIT 3,

RIK (b) OMFDOFHETE, CORRESEE, ZO0—BACBNTEILLNE, KIC
BRBEDIC, 2/~ T v aitid, FHTIEE, KOELICERILTIZIZ % O&KEE12IT 30
D%DKBEITNTND, HEEDLZHDI, R/ —T% LAxKbEHO0EHTT, §F1T
WHKDO—HEHELLDT, HAhICRA// ~v v 2RI E S EEELT, BIRBELE
LT RRBDIEMC, BELAKDEFRICELWEGDAINTVACEAERLE LRGN
ER5E0, coldic, 1K (a) THLNEBEREGER, AT, C—BaTLrR
HOLNBNOTH S,

BIRFDA ¥ % bOKREGE, W THRETESHICRED T LT ENBTEHRETH
St 7212, HIKD) ICASNABEIMN 2~dmm TEAMNKBAERNBEHLEEE, [HME
PITAA TV BBAR, Bibot, HLIM () 2O@EE LI, H1LEOABS TR, KOK
RBHEOXEZXZ05~Imm THh 3, OIS TIE, 7}(@%;5;1}?@7(% it 1~15mm ¢, H
BHIR X, CoORBRE, BIKORRBPHEELTTE3HBAEDKOMBHEALUTHE, T
DT EDEG, INODHNEESE, ZNoDEINE LD EKHILH o7& ICEkEN oK
DHETH B EHESIN S,

F2IFE8em ORI T, ¥ BEABEHELWESTH 2, ORI, KilubsdEiicsd
7, X ,ﬁwﬁ@ﬁ39%éottb,%h®§ﬂfﬁ FEED R ) — 7 % WL
BOEHOKEBRHoONTN S, FRHOKEIE, FLHPORINEIEFEAEHL
Thb,

FIFI l4em ODEXT, [iEBSEHELETN TS0 C5<éic HIKD S H
ALK, HR01~05 mm QL L MDD TR LTEICH T » TIHBERFEIZ M4 L
THEY, BRHEERREALELZEDONLEY, COBREPSTETENOLZIVHDOKERLD
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WX TH 5. ﬁ%ﬁi ®1, %2@Fcﬁﬁé%%M®ﬁM@ﬁ%§f,m@i%Tiﬁm
KE, BEImm CETE2506H 5, FHEER, SQPH & THELIFERT
1213 091 gr/em® TH -7z,

WAFE A/ ~ Vv LDEDBWETTKET, FRsR24cm THB,  OTFKITRENMN
RIEEAEEINTES T, BERMKOEE 0917 gr/em® 1K, & OFFIZIAD KO IR
KOIBRIB6AEIZ AB H) D& &I, BRKENLbDTH 5,

CHELIR(a) @ B, KiEEEEOSHENRTERLTHS, T}, 4 V7 THEMBLE
WO GTITH 5, BOOFEE, WEO TEESMEk IP) (39K 23 %6 5) ICFNGEND
NTW3, B FTHEDS5em ccci%{l@ykhs LHZATHNS, BRICEBEE1Iom Z&ig, V7
KL B/PAKECFH)AZE LTHLN TS, BROZ LD IR, BRSNS
DIENILSEDL D TH 5,

2. R/ LOBRE

A=V v LOMEKIE, KEBREKTHD, TOOILTABLD 2 BT a LT D
E, aby (P FIKDHEE 0917 gricm® i, A/ —~ U % & lem® hic kA UHAHET, thr A
SV LOBFEELSCECT R, COBRERHEONER LHARRIBBEEAAE
ZRAGTHE Ui, 208 AOLESESKENEEOHEMCDNTE, FHRORILY 250
N, ZOHEOMIGIXIKDOBEBY TH 5,

—ERBEvem® DR/~ V¥ ARFRBTEYD, WU KEE-T, BEIKEHOZA
NBEB/ICAND, CORBICA->LHREBOKOBRREEN L DY TH S, DFiL, —EROEM
@ﬁﬁ@%%ﬁhk%owowﬁﬁk,w§®1/~v+A%Ant@%&%ﬁmb,iTé
IPEFHED VNPT LI T, BER/ ~ Vv 2E5RASEE, 21T, BREOR
E%M%@T%%Oﬁﬂ®¢mﬁiﬂéﬁ@%ga%vgiﬁ@ﬁcﬁiénéo

a0 = o {(T T (Wit w) — To(Wa+ews)}

7T, Wao BUDICESRI CA?L?:ZE@Bjj
wy EOHEHFDOKYF
W BBUICA/, —v % 2QHF
wp R/ =T ¥ LEANTEROAYE
T, ELYoBORE
T, Renkobk

THb,
FBEO—F, KT ll~ldecm DX/ — & % LTDNT,
Wa=2717 gr,
wq =166 gr, ab;v =58.3 gr,

Wy =865 gr, . v =101 cm®,
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wy = 9.9 gr, EBEE o= a0y = 0.577 gr/cm’,
T, =48.0 °C, a=0.63

T, =23.9°C

KHBDR, R/ —Pr ACETNBEKOBKET T, KOBEMEICLTWEL, Lich
5T, A/~ V¥ hEERTAEEXICE, BMICKEE->TIODYTH S, LOFETHE
LicA /) =V % LDEHE 0, ik, F2REMOBREST 7 7 QRIFHRICTE N H TR
T, H1IHOWHEEM O EBEALIIK, A/ —V vy 20 FICE, 25T 3mm & LR
BEBsHLONE, 2NT, BFEEDS, 2OECEEIEDE>TOEb0EBbhsb, LpL
EBEELAET S L SICE, BEERB3m OREIXICHEHDThHotcicdd, ZDOE I D
FMOTHDR ) — 9 v LOBHEENES RO THB, LitisT, WEEICE, BRSO
MRS S HLNTHIRD,

EFEOHTIR, HEWHEAEELL 2ETOX ) — v 220 TEB b0, HE
DEBE DR DT, 2EFEL R ~Tr 2O FhLFETESICHFER L, SHER
0.57~059 gr/em® TH o1z, LicHoT, R/ =T+ LN TKD LD B &L a i3, 063~
064 Th 5,

2 ) =¥ LOBEMOTIRE, KEGTTRPLPEZEETROLDL, ZOHEKER, WXKOR
B 0917 gr/fem® iIc O & LU,

& eT = %9 r/cm3
-1dc -5 o ol 02 03 04 05 06 o7 o8 o9 |
T L T T T T T T
1R2 "
153%510)" ﬂr i ’;T
g, cm |,
——0..4 50— ol g ki
------ 4 729810k iy * |
2O, 1 R *
snow temperature I Q. 1 IH305I8’H}-:M.. H‘l, density |
J % LN
L 1 1 1 1 1 A 1 +
Y water surface ‘ wet' snowl_-ﬂl\m—
* R N
e O 9] 2 3C .
IR308 50 P
100
x water
. temperature 100 T —T
=
20 o) K pp T
150—9 -y
300F—————- b— %, water temperature gl 2=y
cm C-:"- n :.. *
bottom of kY ~~
N ‘“F_l_ the lake kY , bug
2000""'"——0‘ > 3C

E2K REHOHEBLR/ Y+ r0FBE, BERUCEOKELST, s R2 7~V +r L0BH
B, K| 1B 29 H 11 H—66°C, 30 H 108 -—-9.7°C



100 TR AR - BN - R T —

3. /- v LOEE

R =T LEVDFEDPSEPOEVIMRE ST BH, FEBRIKRA /) —v v 2BEDA
OHWEDEDH», KTFNWMEHYEMNT, 20WEEN -7, COHER, BWEERKDES
ETEYRIC, HATIIIOTMEHRL, MALROBEIZW-oTHEERKDEZEDTH S, C
D& & OMEOMIT, HREHCTZEEEZERT, 2/ — Vv 20K EF (5 XD EXKiM)
DOWEOMmE LT, Lmkymfﬁﬂ%ntoﬁF@m ik 3L, TOMIBEE 032 gr/fem?
MOENELEDEOMS LR URETSH S, S5 0B EIIC, A/ v LOBHER
0.59 gr/em Tdb 545, —MiC, HEN 0.4 gr/em® P FOH N LEDETHE, WESE gr/em?
THBHCENBLLBY, LEd->T, A7 — U+ AFEWIKKINETHEEN I L ENT
& B, DUKIMICKMR BMEDH & LT, Wkid 228, HROMBILER 10~30 kg/em® L5k
ERMTHB, TDTLEMPD, A/ = Vv L%EKICEIREZEZZBAICS, FIWITEI K
ThdHELRBFRIEIE SN,

AMB 2D EAESTOMMBL T ROEOWEE, 12T 05 kg/em® T, TOR/ =% L0
I 1.04 kg/em® DY TH 2, LAB>T, A/~ V¥ AREPVERE-TH, 20 L%
BOThH, HAREBVEEOWSTHE,

4. XKELESE

FIR(@iiZ, KA LBESOWTEFITERLTHZ2, BX78em T, ZOHF FESem T
KBUATATOG, 1LH29HE 30 HICHE LLEE ., BE T %, F2RICTRT, X, K
UATHC DN TR, HIE 0 DT, BEE 0 b, 2. 108~ TRE L, 13298 &30
B THEREDSE- 2720, MEOMWERELCEZLORNDE -7,

2oz k51, KUABOT S TR, HBER 2020 J5% 0.24 gr/em? |
TERONDIC, KLUAHBTEI 087 gr/em® ERELIE-TWB, KBLAKIeHIL, FHHEMS
RELBSTDRYHTH B, FOKEBNTKETOHER 0, % A Th, 058 gr/cm &
IREBMHEERLTVE, LT, TOBRBRA/ =¥ LOFHEEILOE L,

BEOUEE, 13290 11KE 300 108 1IC#l 5 h 7o, /KL 50~60 cm O EE A&
K¢, %notOTT B, MBICELIBDENG, KUABIKOWI->TWE, KUAEORE
Wi °C THEH5, HRENOREARI, »EHATHE, Ok ,mTFh_i@h®
BELRESREEEL2OTHLN, 20T LR, BOFEIVHiOZ2 THR<S, .

KPDZ /= v £ ETHKOIREE, 25 0°C T, HAkOTOKDRER, 29 HOHE
WS TR, FOE2m50ecm TOCDEF THot, UL, 30 BORESTIE, X
LEBICERAL, BOESM70em T, 35°C THote, ZOKIBSAIRE 2O hh FH
CEETHOBNICRELTH 5,

5. R/ =2 v LOAEBEECDNT
A/ =% MFHKICERSNT, IHENTEEE>TNE, 2E0, KELBEOTR
&, KicH a2/ —vv hick 5 Hﬂ&#ﬁoﬁofw5bﬁcﬁé %@&wémmm



BEHER / — 9 v o P& 101

5L, HOHT, A/~ Vr LCATNTOBRAORAENET 5, X, X/~ V% £hOD
ST D 53 Ti% K B, ‘

BIRDHMITIRT X DI, A/ — ¥+ LK a- B B-K Lo DRFHL THIRENT
WELDETE, WHWHIHOR / — vy AORAEZ S E, CORR R, Kl BREYE
B wgr/em’, FCHKE fwgDgrfem® (0 1IZ/KDOERE 1 gr/em®, g 3TN O IEE, D id 2
e KOEE) £50T0E, 2 LT, MEHEDODEOORECHSET 5, C ORI
ETHEE, HHETHE 05, o v R KEMNIC, 2 iEKidsHETHICESE,

ex=6y=0, e,%#0,
0, =0, =1R4¢e,, 0,=(A+2G)e,

EW B, € &y . BENTN 2, ¥, 2 MHMDEKRD, o, 6y, . R ENETN 2, ¥, 2 W5
DIEHESTH 2, X, 2, GRENFNT - 2 DEHECRIMERES SbT, EH/mI D,

(1+ 2G)4 = —p(HKIE)

P12l Ad=eutegte ThD,

-100 gr/cm’ 50 .0

¥ T [ 7 T H H T T - = 0

N

1001,
cm|..o

[ W | Y I I T | i I B N

. A AR
R9z

B3R R/—Y+r 2ROEARE NS, 7270, a=064, §=0047, w = 12.3 gr/cm?,
D=123cm &4 3%,



102 . HEMBER - BANER - AT~

Lo, <L+%{§Q:=—%g%

(rzzay=——pwgz—~32—Gez, : (1)
0,=—pugz+ 3 Ge. | (2)

WD A5 D i3
%§+M=Q (3)

T, kT 0Z ={ari+(1—a—B)0urg = —{a00—05)+ B0} +0u0.
BERGEHI
2=07T, 0,= —w,
z=DT, 6,= —p,gD.
Pk o 3) REm &,

0. = { {at0u =00+ Bou}gdz —0ugz—w, (4)
= S:{a(pw_pi)+ Gpw}gdz. ( 5 )

1 Lo
Opg=10y= — %S {a{pw'—pz)'i'ﬁpw}'gdz ngz+ 5 (6)

%ﬁwﬁﬁ@ae@=7jfma3~ SB&)

S E, ) XS
_5%_=a@w—pﬁ+ﬁmw=0083&+8 (7)

BELN D,

FHOHRICEBE, R/~ V% LNOKB LD ZEBLOFEE T 31313064 TH -
72o 1 H 29 HORETH, w=133gr/em’, D=123cm (FX3cm 25D T) TH3» 5,
MNRPER/ — V% AHOKEH LD B ERELOTFIME 812 00551083, X, 1B30H®D
et w=118gr/em’, D=123cm TH 205, BI130043 1B, X/~ v siTiE
¥ 5% HikO[EBETNTNDEL LWL 3, 2 LT, FBODIZIT 3% BAKIZDTH S,
BREECMI LARBEOETEENTOEY, KREKEELTVWS, TOEHICR /S~
¥ L% Kb BREBTE, KBRDEDL 2,



BHRR / — v ¥ 2% 103

WE, BDIC e BER = v AEBIChE > T—HEE U L, Bl o(= atit(1—a—F)
pw&mﬁ@ﬁm%*bféa)%m@k@m,azam,mﬂmm,w:msmmﬁkbf
HSELBETRY, R/ — v sOBEE 0, 1059 gr/em® (015 5 75, 4tk LTOEIE o |
=09gr/em® 1155, H2ROEESMICE, 2/ % AOEE LT, C@Oggkm-
DIEEKCERTR L, BIE 0 &, 20 FOMKH0917 grjem’, Hic £ F D8 @ A5
lgr/em® T& %,

6) XU @ Kir s

9, =0, = —1052+6.15, ' (8)
0, = —092—123. (9)

B AL O X TEDLENBISNOHHELIRLEMD 7T 7ICERTRT, IS OMIMHEE
HEXELEBUEBHILEL, 2=D DR/~ % L FHTHE, do=0,=0,= —0,¢9D(=—123
gr/em?®), FHROLLBEKEICELL,

A/ =Ty AHOEFOKBSICE, EABKIBHO T E»EFZLTLED, KO
BIMOBERTH 2, 4Hh0IC, HETMIC—HICOUB->TELET 5, ZOEHEIC, XK
AR IR Oimy Fiyy 96 BIRD X DI B, O, 04y REKETH Z M0,

Cpo= 04y = —Pop g2 (10)

ﬂ, Uiz ﬂi az: agiz+(1_a) U'w @B?H%@E*b’)%ﬂ%o T ﬂiﬁ%ﬂ(ﬂtf '_pwgz LCZ)\& L/(I\o
Oy = —0s0z+ — B ﬂwgz——% (11)

RE DRI DEFVICBIG § BISTIRZES Sivs Sigs Sie 15

sn:swzqm—az—néou—@+~§m9gz+%~%: (12)
Siz = %(Pw—ﬂi—l— —;ipw> gz— %—“’;—’ (13)
2T, 306=0,+0,+0: TH b,
R, wiis i S~/ Lo+ s)i,
&=<f“p”ﬁ@WﬂT%_ (14)
BiERMLUL, a=064, F=0047, w=123gr/em’® ZANTEHET 3 &,
Oy =04, = —2, o (15)

0= —0.842—19.2, (16)
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st&y=€§<—§%+i>=—ﬂﬂﬂz+ﬁ& (17)
2w [ =z
&z:-f~—<7j~—l>=0104z—128, (18)
a
w P4
y= ——=— | = —1)= —0.092+11.1 19
S /§a<D ) =+ (19)

Llih, TNODMEAEEIKEMDIENSH T T 710, FNENR U T2, Ouw o, i FHX
L&, HOdEBRELNRY, THTEHAKEICOE U, S, S, Sie, Si i, B EED
IHoSHE AN E (12D, FHTROTHSE, 2F0, Tl CTREVKEL G BB O T, ISTIH
EHRBNDTH B,
6. RJ =2 v LOREER

RS = v LD TEIEST, T ONIBMEE BEMEE CRI% LU, M offFicid, KT
FUBERE LT =Y viE» 20, COFER, 2/ —V+ 2%00E 2emX 2cm, JEX
lem ZEYOED, HWKBZKFKEHELTLS, —CHOT=) YiKEL, BKHELTT
=) vERFALETHEM B HILETH S, KIWTF67cm, 93 cm O 2 Hik»b, HEVEIRIK
L, LE7=Y viETHEixEol, ZOEHO—BAEHF 4K 1,2,3,4 157, Ko 1,29,
K F67em DR/ — v+ £T, 23 VERUCECAOEEEHTH D, 3,41 3KIMTF Bem
DA =V ¥ LTHB, WTND, KFICE B CTEI03mm U THb, FHMLOGE
XD, R~V % ADKBHTRKREZ05~1mm OXOFERDESEEE LT B,
WO LAEFEKTIE, HEBERIERNTH S, R/ — Vv 2 TR, BREBERSEZHLTH
LOBDIED, FIKIADENHTDR/ —vr AFEFOFIIBRCE, HMESANOELHD
CR>TVWBHDOBAEDOLNE, CNEMERBERAOBHBIDPAICE > TV HIENTH 5,
7. R/)—C v LRERBOEE

(a) K EBEEDS BT, KLAMOT < LOEOHEER, 0.2 grlem® KU 0.24 gr/fem® T
HBM, FOTFTOKLAETIR, ZHEERZ 058 grlem® THB, DX ICKDLALEBTIA,
BEBERABCHALTNZDTH SN, ZOMEE LT, Z20CEBBTENE, £D—
D, KLABOLAKBELLDOKEHMTHE, X, $5—2R1, EBWAT, A,
LERERETCETH 2, .

FIZD LAKDES BRADE I ICLTRDENE, KHKICESEBAERET S, C
DI TOHDO4LEOC THRIEAELDIZNA/ — ¥ v ARICIEET BT EE1L, £8LEHFD
HEQRSH 3EERNEUH S N3, dt BRICAKINEKOR dn 3,

dm aT
L:?‘“Ga{kw (20)

DRSO HFALNSE, T, LIKOMBEEH, £ TREZNENZEOALERLBETH
B, XERKULABO LD ORMEDOH~NHE LHICL - EHITHs, BMEOMRMBEYEEL
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,4 KT 93 cm,

3

RABH,

1o

2

B, Ex03mm, 1,2 KT 65cm,

Fr o

v ADHE

l
~
X




106 TR KR - FLOLR A - R T 3t —
cal/sec-cm °C L ¥ 0 gr/em® & OEGEAE RO foH T O AP

log k= —4+20 (21)

Mo, BOEE 0 E024gr/em® & LT R ZERDAE, kid 0.0003 cal/sec-cm-°C 1078 5, 7K
LB EIRICH W 2 AR (”) A2 OB A1 TRD B L, —027°C/em

1 B, LI ho T (20) 3820 5, .52'% —0.088 gr/cm?-day IC1R B, EC AT, A/ —+

LOREHREE—FRbOETDE, WHAMD 12 H5 111557 HRIT120em OE & 25
T DTHEIG, FOWKREHMEE 21 ecm/day TH B, ¢ DT EH o, KLAET, L
BB D FoWIC 52 BRI ERKD B &, (0 0.04 gr/em® (T FI00,

Licd>T, KUAFITIE > THEESLBICARELRBEKE LT, BHIKKkBLAE
Tl DI T EMNEL N D, BE 02 gr/cm3 B EOREICAKAMBLAT, HL DO HE T
EHICHEA, BEMNIMBELIC N &R B, L CANTOEEDOWERLEN
7.5 grfem® (1 A 29 [ 550 K00 9.0 gr/em? (1 H 30 DRPES) I ¥, & DX
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Résumé

Every winter Gunma and Fukushima Prefectures; Honshu, are covered with deep snow
(more than four meters) in their mountainous areas and lake Oze (altitude: 1661 m, area:
1.78 km® maximum depth: 9 m) located on their boundary is filled with “snow jam” which
is a mixture of snow, water and many small air bubbles. The present authors made
researches on the texture of that snow jam and found that in its formation the layer of
wet snow which lay just above the water surface played an important role.

Photograph (a) on the right side of Fig. 1 shows a vertical section of the snow jam
together with that of the snow cover lying upon it. The broken line indicates the level
of the water surface. The section of the snow cover, the portion above the broken line,
was coloured by spraying diluted ink. The section of the snow jam, the portion extending
below the broken line, was photographed in such a way that a flat piece 5cm thick ‘cut
vertically from the snow jam was floated horizontally on the water surface which appeared
in a hole made through the snow jam. The bottom of the snow jam was found to be at
a level 120 cm below the water surface while the snow cover on the jam was 80 cm thick.
As seen from the photograph, the texture of the snow jam is not the same from top to
bottom. To observe the texture of the snow jam the flat piece was taken out from the
lake water and cut into thin slices (1 mm thick). During these processes the water which
was included within the snow jam dripped off partly and the remainder was frozen. The
photographs in columns (b) and (c) to the left of the center line of Fig. 1 show those slices
cut out of different portions of the jam in their natural size. (Column (b): through natural
light, (c): through polarized light.) Although the spaces between the ice grains of the
original snow are filled with the frozen water, the photographs, especially those through
polarized light in column (c), indicate that the original snow was compressed very much.
That compression occurred, as will be mentioned below, when the snow drew up the lake
water just before it sank into the water. The difference in character of different portions
of the jam lies in the differences in size and arrangement of air bubbles as well as in
those of ice crystals composing it. There was found, at the bottom of the snow jam, a
layer 2.4 cm thick of pure ice containing no air bubbles. This was the sheet of ice formed
on the water surface at the beginning of the winter.
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The texture of the jam can more clearly be seen in the microphotographs of Fig. 4
which were taken by thinning the slices to 0.3 mm. Ice of Photos. 1 and 2 was 67 cm
below the water surface while Photos. 3 and 4 are of ice at the depth of 93 cm. Very
small air bubbles are seen to be distributed in more or less regular manner. The bounda-
ries of ice crystals are bent, which indicates that the crystals were still in the process of
recrystallisation. '

The density ¢ of snow jam as it is in water is given in the right part of Fig. 2 by
the thick line together with that of the snow lying on the jam. The solid circles marked
0s give dry density of the jam, that is, the amount of ice contained in 1 cm® excluding air
and water. The values of ¢, were determined by the use of the calorimetric method (Ref.
3). Density of the snow was less than 0.24 gr/cm® except at the bottom where it was wet
as a result of drawing up the lake water. The layer of wet snow was 5 cm thick and
* had a density as large as 0.87 gr/cm®. Dry density #, of the wet snow was the same as
that of the snow jam, that is, (.58 gr/em® which is more than twice the maximum density
of the dry snow lying on the wet snow. It was shown by an experiment made later in
the authors’ laboratory (Ref. 7) that wet snow is very plastic and can easily be compressed
to the above value of ¢; by a weight equivalent to that of the dry snow on lake Oze.
Then it will be concluded that the snow contracted while it stayed as a layer of wet snow
just above the water surface and sank into the water to become snow jam. But some
modifications other than the contraction could be imposed upon the wet snow before it
sank. As shown by the temperature diagram of Fig. 2, there was a steep temperature
gradient within the dry snow above the wet layer, which means that heat was always
escaping from the wet layer upwards through the dry snow. That escape of heat must
have caused the water contained in the wet layer to freeze. It is shown by calculation
that an ice sheet 4 mm thick would be formed in the wet layer in one day and a half
when the downward movement of the whole mass of snow and jam stopped during an
interval of no snow fall. There were found in the snow jam some ice sheets such as
shown in the middle photographs in columns (b) and (c) of Fig. 1. Such must have been
formed in the above way. )

The total weight of the snow cover above the water surface was equilibrated by the
buoyancy of the snow jam in the water. It was deduced from the eguation of equilibrium
that the snow jam included air bubbles amounting to 5% of its total volume.

Fig. 7 illustrates a section (coloured with ink) of snow cover lying on the ground
near the lake. The snow cover was three meters deep; the right and left figures are
respectively the vertical distributions of its density and temperature. The maximum
density is 0.42 gr/cm® as seen in the figure. That value is in accord with the value given
by Kojima’s formula (Ref. 12) relating the density distribution within any snow cover at

any time to the mean rate of snow falls which have occurred previous to that time.



