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To clarify the snow-depositional environments in Eastern Hokkaido snow surveys were
carried out on February 2001 with the measurements of snow depth, water equivalent of
snow, grain shape and size of each layer, and snow stratigraphy. Depth hoar or faceted
crystals were dominant snow types at the 24 observation sites that agree with the observation
points of the AMeDAS (Automated Meteorological Data Acquisition System), and mean
snow density was 251+34kg/m®. In the regional scale of Eastern Hokkaido, precipitation at
the sites was observed simultaneously in the winter season of 2000 to 2001 and a linear
relationship was found between snow depth and water equivalent of snow. From these
results it seems reasonable to suppose that the whole Eastern Hokkaido belongs to a unique
snow-depositional environment. On the other hand, the relationship between snow depth and
water equivalent of snow was simulated by a snow-layer structure model: Crocus. Validity
of Crocus was confirmed using meteorological data in Kitami that the time variations of
snow albedo and snow-surface temperature were fairly expressed. If we assume that snow
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falls simultaneously in Eastern Hokkaido by passing a low-pressure area and the amount of
precipitation depends on each points, the above relationship becomes almost linear as
observed.

I. 13 L & I

BERBERMBE—B) S LoBRBCBBUhMEL, RlEBoMe 58 &MF s>
THRE2 A2 EBALL T, Zokew, EROBROERRE, ALEECHSOREEY &I,
[BEMEDFE— & b &) il L 2B ThURITIRALEE & 7%, [8&H, #Hlzi
MEBLTEHRENRL S L) BB TR, INLICLEVWFRLND LS ICE S,

ZnL ) HBE» L, BN TEBICEEOREIHE > 720, bW 5 38 FF (1963 4) %
T35 (FEHITA, 1964), LIk, dLHBEICBCTREBENOEEOMBIFELHL2 TS 2
& & HBIC, JLEEEVEEOLRT - BICFE 2 NRICIIBEEFREA BB S L GEEIZ2, 1976 ;
RRHA - HEE, 1977 ; & - B, 1978), FAEMBUI BICdbimEO e £ TEL (BkH
e, 1979, 1980 ; BKHIZMIZ A, 1990 1995 ; AHIIA, 1991, 1992), BHNOEERMENE
BHBRTED LIk -7, &, KHEE, AHLO—EOMRETIE, FLLTI7LVTH
WTKREBEENES LEEKBEL EOMNEE YT A —F LBy E S 0 B2, &
A - B, 1992). BHES - HH (1992) i, ZnFE TRATh b7z 15 v — XV izhb: 580
BEREZHIBT L OBMERFERICEEL, HIBICL > Th2VRECE->THEELEIESDED
ENZLEHLIZOTHEM L, #-T, »2FOMBFEOMBILE 2174 ) 2oicid, TE
32T ARG & S CBRI R TS ) WESD B,

—75, W& - NI 2 ZHIC b7z - TIEEE D ZHFEHH L EHROBRICE 2 AARMRETF
FROMEWFOBME L EHM O ) HICHEL, KBIC b2 2MEOMBEMELH L 2T L 72 (|
Biis, 1987 ; W& - (LM, 1988 ; Kawashima et al., 1994)., ZoH THib 13, BEREMEK
/& DBRIHIR T L ICEMRBIRICH ), MBI RL L LHMEOERBERIRLZZEEF RN
L7z, BIUERERZFOMBIIHBEREITRIL, $AbbBERICEVYH > THESHNT
ERcEZ ), P ORESHHELZ EORREMFFELE L) 2HEEELZ BT B THEZ &
BB L, EHELIIZOBRICERL, MERIAEE KD 10 2001 4 2 AR, BT
ReZeBR Y REB 2 ME A 2 LEEENIC B W CER L 2. ARE TR, I TES L ERHHS
LT, BIEL L L ELHEWH T 5 LHERTICH 2> T, MERLMEKEL
DEMBRIR) LOZ L 2R L, ZOBRSWE - ILHIC & 3 REOREEY) » T % KR
T 5728, LRICBIT 5 EABHERZ ANER L LEEEHEET TV Crocus I2 & 2R %
T -7z,
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II. CEEEBESLIUVLRICEITIEREA

JEHHERERIC BT 5 KB E ML 2001 4 2 A 2326 Hic»ir UTh bz, BIAIZT A
FABEBERER DB S 2450 (2H238 3R, 2H248 ;BRI -A5 - Bk -HE-FE-
ALPY - KRR - R, 2 H 25 B B8k - ARG - SIEE - ORH - B - B - PAREE - AR, 2 A
26 H DI - FHE - B E - AR 2B BE%) ¢hs (Fig 1), BAlELLT B
EWph Al BB L O L WIEHE L B 23R, MEMESRNCLY), BER, MEKEXLU
CHETEEE (TE - m) CZRSMERL. 2, FEMEREE LTRSS, BRF -2
iy (134571, BHFE (12570, GG (4xF1) OFZnFROBASICBNTY,
FIROEEMEIEREI 172,

—%, Crocus € 7 NOERICLELRREER, BXU®TIIVRILIC BLELESEHIE AR, L
RIEREEMARBRASOZELIC B W THIEE Lz OVARIEZ A, 2001), KREBLREE 35
BE - i - @KEHNE - KA E - fiicEsE (B - ThS) - #ELESEL ETH Y,
BB EBERICOWTNDA, BB, LH0mBEENLT AFRAORMERALL, /2, B
ERENZAIC 20 T b (B ), BREBICRIZBESHEAE SR LEB ZIN TN, M
FHFNIE BT R TR L 7.

24 Rubeshibe
23 Engaru

uo JJ\ 22 Saroma

1 Kitami ! 21 Tsubetsu

20 Utoro

2 Rikubetsu 19 Shari

3 Honbetsu 18 Kawayu

4 Kamishihoro . 17 Shibecha
_________ A 16 Nakashibetsu

15 Bekkai
& 14 Attoko

5 Shintoku

AN 13 Oota
6 Memuro 12 Kushiro
7 Nakasatsunai 11 Nakateshibetsu
8 Taiki
9 Urahoro 10 Shiranuka

Fig.1. Location map of the observation sites in the Eastern Hokkaido.
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I, HERBEETTIOHME

EREEHOTFHR GCM FOMEBERENYR L E2HWE L2, [RELR» LESEHEL#
ETHE L OBMERFEET TNV HREE THREI N TV S, KR T, £ H THBaFHE
DEFELTWD, 777 ARBTHHFEL 2HEEE#HE T TN, Crocus(Brun et al,, 1989, 1992)
WY LT 5. Crocus ETWIIHMERHEEZ2HET 2 1 RXTHMETLTHY), FHICBIT S
KRR, MEBOMEEMSLL L ToDbh L2 UHMELBBRELOBEETLE
EBEL LT3, AJieo A—ZI3RIE - BUE - B - MokE - EHE - KEBUT R - BEH
& BEHHR ZEEDIDNOREERTH 2. HERKRL LTI, MER BEKECmMZ
T, BH - RE - B - BE - SKEROEMESMGRLBETNNE, BEHIEE, BEICBITLHE
P nERFERD H & s, AARIETH (2001) i3, Crocus EF AYHLHEENTEE 2 Z Wiz
RATEHLEIPERIEL, LLIETLHEHRICET2IAROBEBELLE ZBLICKITE
pZEEHEALL.

AT, T T 2000—2001 EEXHAICHE L NATETRRLEWT AR, SHIEEOBHME
Crocus €7 /WIC & BB & DIERELELT7% 5. KiZ, dLEBERTOLBAMA T, [BENK
FHNEAGIE L T35, —FD L DRBRAKBROMIMESR LY, »ORBLEL S EREL
THEKREBEROBEREED L I Ik B 2H.

V. 88 A # R

1. dLiEESBIC B T2 LEEEST

2 A 23—26 HICER L 72 [nBEEHREOM D, MEXTENT2 A2 HE 25 HOBHICHE
FOMEEDH 72, FHRUEORBEZIBBURBERTH -7, BREEFOT # 72 BN
BMOKEL, NG EEBEDS mm PREXNMETH 722 &4 b, BHBIMPOBMER#EECKRSTIC
& BRELEIZ LS, 4 HIcH 2 2BMENEER R BB UhERRICHE I N LA LE S,

FBRUSICBT 2BEEREEIR Fig. 2IcRL72E51c, @M LI TLHE, ZLLELH
Er5L T8, BERErREN L LLSL50THHTH L (KBS - AH, 1992) Z &
REMT TS, LLTLOTEMERBICIREDR 225 L 2 TEIF/HETH Y, il
WEHCIHEAMDEHRIC L 2BEZEI DL WIDICERI S HHBRHPEZ )R TWZ &, 2
MEFLLWRHIEETH L EEREE DREEIRESEN)RT W 25, FEIBEL
DTH 5.

JLHEERR CIE 2 BPAICEB TR R -2, TLOBMLRBEZHEROLLIZLD
F - LU ELDEIFMICHBIBEVEIC S0 - 72, ZoMmiE, KB, Bk, Gk I,
KH, ER, 5L &0 EIERISEY, BRELHBICRLINE, — KL TLDHFIINE
BIC b A WRBEERT 54, ZALDFIIMABEZEBRL Twaonic, FEGRLIED T
LRIEHELLBENZ T2 EhoTwiz, Zhizxtl, BTE? 0 —10 cm I3 RES* 10 mm
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Fig.2. Snow profiles at the observation sites. Each layers were classified by the majority of
grains, which were in the given snow-shape classification (Colbeck et al., 1990).

FECETECREZL 2L SHDOEHE OBRMATHEIN.. 2N LNBIRIEHICL S (,
L b &5 ENR TR M FIC i L 258 E B L T,

e EALR, NBLENL S AERTLHENS WL 2 AT, 2BOFHRELNRY
RIS 272, L TLDEHFTEIL (42 EBbNLY, £N—FHCHERTIE
B E ORI E RO M BT 2720 Th55 4, LLSHHT . 2Ly 55
B ABOBRE L AR & (FEL T,

FHSIC BV 2 ER BRI, BRSO LRI S L Ty B L
b6, FRCEREESZHLNS (Fig 3). MERYHs (cm), BEAEEHy (mm) &
5, BRERIIFEEZEBL0RNTEHLINS,

Hyw=251Hs (1

B, FBARSOERETFHEE & 2 0EERZEIZ 251134 kg/m® Th - /2. KH, B, 5,
EREL PEEROL L BRAIS TERRRIC L 5 SLOTFIEA Tz, £BREEEI K
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Fig. 3. Relations between snow depth and water equivalent of snow in the
Eastern Hokkaido. Solid circles are the observed values and open circles are
the calculated results on 23 February 2001 by Crocus.

E{ L oTWwie,

FIRFHICBH & N2 R ER N ZBOBR LML TR TAS L, Fig 4icmy L), #E
BREMMBOKBICIIHIE S & ICRROEREFRL D S0, AYF - Z2AFE, B, duigEd
BT, TNETHEL - ERBEREZRL TwE, 202 EEWE - IWHO—ENFRTREE L
T3 k9, LEERREBsB—DBBREX & A %85 2 L 2BRL T 5,

2. tBERBOBER L BE KB

HIf TR & Mz L ERHEBROMBERIBOR—% 2 LICHRT 5720, FBRUENT 25
ZAER D b LMK BOBEM L MERORRIENER TAL Y. T, LHEKBENRRT
2% A5 & (Fig. 5), BMERAKENKE LB LIZEHATIZIZEBHIRZ > TWa 2 by
5, BIZIF1I1A20H, 11 H26H, 128198, 128248, 12A31H, 14108, 2A1H,
SA4HICIREALETOBRAETE LI - BKEFBRISNTEY, ZLL5EHNL CER
FEDBBICfE% ) B TH 72, DL ) ZBAENEILIIBERNEMCL BRI N
T3 (Fig. 6), Thbb, FARZITL > 2AEEREBIC BV CIRTFIZIZIZFABCEZ > T8
D, BKBENOMIHMENS R L 22T THD, EATEWEDL), Lid»>T, LBHESEELRE
T HWRBENOEBIEHE - LENE - SRS b, BEEL T AL BbNIBREROZE
Bl DS THIFIFHE L WD Liik B,
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Fig.4. Regional properties of relations between snow depth and water
equivalent of snow.

450
o Kitami
J.F [« «« = Rikubelsu
E 400 Lk [* =« * “Honbetsu
[— = — - Kamishlhoro
: = - - — Shintoku
o 350 —--==-Memuro
'4: [~=——Kamisatsunai
m Talk
i 300 v | raioro
9. o= ==Shiranuka
8 250 L1 ™ = Nakateshibetsy
™™ ™ Kushio
$=t
Q- [~ = Oota
200 wenan: Atk
8 T
s} -~ Nakashibetsu
© 150 === Shivecha
"3 —  awayu
100 [ = Shad
g - === Utoro
O d == Tsubetsu
O 50 == o Saroma
< e 1 [e———=Engaru
o # 2 I I Rubsshibe
TR VY NP o WO NEmn O~ < = © ¥+ o O g T D W
sz 88859228 zdgRssessagsced
s ZcTccce-ggad = s 5 < a & N S BB ¥ F <

Fig.5. Time variations of the accumulated precipitation (from 1 November 2000) at the
observation sites using AMeDAS data in the winter of 2000 to 2001.
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Fig. 6. Time variations of the snow depth at the observation sites using AMeDAS data in
the winter of 2000 to 2001.

2720, BREDEBRFICIIESRVAN AL, BELFMETLZ ERBAPNELDLZ &
&5 T LOEEROBMCIIFU DL L WAL RONE Z LIZERZET 5. 2T,
Fig2 DBRHER%Z 5 LI ERLT EORERTIE, £ORETH S ) o, BMERIIM & X
THLPIZA LT ER LIS,

3. ARICH I ESHEE RS

2000—2001 FEHINILRIC BT 2 RERBHE VR RFIZ % Fig. 71077, 12 ARREICIEHE
EE;20ecm UTCHEBL, ZOBMICRHICERZELLZLLZLHOBNRIE, 3ACHSIcL-
TELHEIET 5 2 TREORTRICEEEIN T2, 12 AT LEELHM LGS, L
#%2 4y AULED M, Wil ZEEIC L > THERIZ 0 25 60 cm DMz KRBT 2. M
LEHEBRILINE, ZLLSLHEERTLLSLDEANERBIELL TS, iz 2
Aodgh s 3 A I HTC, KERRENEI D) RTWEBMHES S5 L L SLHEHHR
ZL T BTFIrERTCENS, ZNL5NEEREIZ 3 A LAHCHBEKE 4 mm DBERICL > T&
BHAENELL), TOBIEELHE~EEIL 72, HHOBKOKER 7 72 b, Wi
SR EFF 72 I3 ERRRIC L 2RERE S SHEWNIRIC T CORME - FESIC & - TERE N
REEZLND, TIRIFELC, EEEERED S ORAST, B - BEE BRI L
EEZLNBIKER 7 T A MPEEEIN TS (Fig. 2). #ic, BEEOEWEZATREDM
BIoEMUELIRLNS, BI21F, HEE,LES 30—40cm OKIKRE 2137 5 2 FESILR, B
A, B#hl, EE, BOELSickEBlL TR NS, LR TONHBRARKRE: KRB ER oM
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Fig. 7. Time variation of the snow profile in Kitami from 21 November 2000 to 3 April
2001.

TholofR, ZNbLNBIR12A31 B26 1A 1 Hichld CliEEZE@ L EREICL - T
S[UEA* EAL, TEHFBFELZ2oOCBRENZLDEHES N,

V. Crocus EFNIZL 2TBEEREBEKENHTE

1. Crocus EFNDNGA—FDF a2~

EEHT N PR ERBNI2RETIRLVEELEZTH Y, Crocus EF NV TIRERIBESHE
EEER L MBIBTEHEIAIN TS (Brunetal, 1989). RN & I LHEoBEICAL NG T
BOENE, ETNVEEEBL TWEWADT, X7 A—=F L LTETND default [BE ZDF FHW
5 ETAREFEKIBICEBAIEY 2 (AAHRITL, 2001). 2T, Crocus EFNDEET L F
BT/ A= 2K A LI Fa—=r7L, ZORREIELY»E )R FETRETT
2. '

LRIz BT 5 2000—2001 EXHANFE T VX F LEFROBRIIE(L % Fig. 7IcRY. T@E
TR FEOEAEIZHLHTIZ 0.8 FIEATHRL Tw5d, 3HICAS LEHDRMRICL - T
WAL, 3A8HR3A28-30 HOBEC—RHIICEET S L0n, BEHICIIMBERL L IC
BEIZHA L T3, —7, Crocus ET N default EZ > TT AR FOBERFIZELERKD 2
&, B2 LTHOARTRY & 5 ICBREHAEE -7, 22T, BET WX FORKEIBRAE
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Fig. 8. Comparison between the calculated and observed time variations of
the snow albedo and the snow depth in Kitami in the winter of 2000 to
2001.

EEEMEE TCRILEE LD LI, /T A—FDFa—= T 2Tl ZDHER, BEHIC
DT DR H 5 L DD, BAPNDEET L~ FORERFIE(LE Crocus £ 7ILTHREL
TEBLZ LD Dh -7z, R, BEROFHEMD Fig. 80 & J IcEREIC L NikDwiz, &b,
Crocus € T/WHEBOETRHNE 2 L ( BRTE T L) 20, SHIBEDFHEME 2 BUE
EHETHZ LI > TOLHBIRETH 5. EEMEBEENBAE & EME L HBFR % Fig. 9127
9. Crocus ETNVNDEET AN FICET /95 A — % % default {EICEE L 72 F  DIES, T
LT 1.5CI2 ¥ BHEIREZBNFML T 225, EEOF 2— =3 72470 - 18R, 1313—H—
DEMICESL L HiICh -7z,

PlE# 5, Crocus EF M 28y AR —LVOBELY T 21— a v 2 BBGHRZNRICITL
52 LRI N,
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Fig.9. Comparison between the calculated and observed snow-surface tem-
peratures in Kitami in the winter of 2000 to 2001.

2. BERCEEKENER

Crocus ET N2 AW, BMER MBS KB L OBREZHFANS, LR CHEAUE N AEEROR
RINEACIE TR U Th 525, BAKEDMHEIEZTH» R 5 EIRET 5. 2000—2001 £HINR
SEHDI L, BAEBERRDOAZHIMEN 0.1 1525 215 F TREMNICE(LEC By + 2
e L, 241 % Crocus ETNVHOASTERE L CHEL CTHEKELBER L DBEFEE2 RO, X
WT, RIBD L5 CRT—BICELL 2B > TLHEL, RIRDBEELREL .
FTEHERI Fig. 3SHOBHLTREIN TS, ZHiZ 200142 F 23 Hic8iT %, Crocus €7 /L
TROLENIEBREEMEKE L OBBRETH S, RILEBEKEICHT 2EEROFEME L HHlE
BHBT 5 L, MERE 40 cm LT CETORENHE 2L ETBATHEE %) b Fric Tz
DA —TEFHE AT E5, MENERICITIIITERBERIBOOLNL LT L5, RATHRKE
NELIZMZ T, [iRdELSELBENEFEMRE Fig. 10177, [iEE2—RIC 5 CRITES
L7254, BEKEIIETELL, MEEIZ4 -12cm iz RS L. —F, 5 CRITRIRZ{KL
L7z5a, MBBII2 -5 cm I &ML AZIcBEEY, KRIENHEZIRIERTH L.
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Fig. 10. Relations between snow depth and water equivalent of snow on
23 February 2001. Solid circles are the calculated results of the
default data and others are those of modified data. Open circles are
in case of +5C and crosses are in case of —5C.

VI RBERESEORE

Crocus E 7NV CIEHEMMEREOEEEGEECHLTEEINTELT, LLETLHFENER
TOREEREE LAY ICERICHERTE TS, EWIRMEES. LLSLHTRELEE
DD TG & T 5 & EMHERED RS < (I8, 1998), 2 DBREHRIVNE WHELH Y

(Sturm and Johnson, 1992), #fcFEMRMEREUC DWW TIZEMAN e BRHCZ L <, RN
BEHVEHEINTVE L WHIBRTH B, L7d T, 44D ETLOEBRICOVWTREL, &
BEIMZ 5 EEEHC, ANEROW L XICH§ 2 MEBHEEOINE 2 RFENICHNL LE»H 5
7.

VIL % & &

HHHWB—HOME LT KE L OMICEERBIRIB N LD E v, WELDHREHERICHE
HL, Z0EEZH L 22T 2726, ILRIKIT BT 2000—2001 SFLL B0 KRB % EH
5 & EBIT, 20014F 2 A 23—26 HICALHBREFIRICE W TR LRI b2 2MEFE 2T 4 -
2. BBUAOHEICE, LLSHHE - ZLLELHENICREELTHY), ERIMNY L
LLTLOEHTTH L2 0% b1 THERE N,

LREBRMER AN C, MBREEETT NV TH S Crocus T VA ELY, MEREMEKE L
DENCEMRBIBIRL R Y OB &~z £, LRICBI 2AREHEADER L L GGHE
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L, S8R LFAEZHEL T, ETAD T A—F—DF 2 —=2 T %7V, TETNDEY
HEMREL L, KT, [RERRBFEULRERFIEE T 50, FIBRKRPRIBDOMIHMED A5
BN & - GE ) BEIRRO L & TEMBREMEKE L OBICERIBIRAH Y LD 2 MEL
TETNARELYE, HEDBRZFANCAL, Z0OKR, BMERIMBSKEOMICIZIZIZERE
RO SLo T B Z EN5dr - 72, LIS, [RERIIE URRIIELE T 5205, £
ICEKBERLRBDEIMEN LS HIC L > TE), —DOHREMBERER AL LTI &r'b
-7z,
Crocus E7TNMICHEI L Tidkra LMD S 525, [RIBOEERFELZ M S LT, RICEEL
VM b EEZ LB,

BE Ed - EREOMIFAICEL, HRGEREEFRIT RSB E D HREE— - RAER O
WK, i CHEERE s RIRGE O EBEEEIR & £ OFEBRICE—F L oalBh 2R
EF L7, ARTAREHARBUENESFHOBEICIL, ERITAKIRFERTERERRKE7E
ZORELABIE, PRESHTFICBHEFRICL ) LA, BRIAIARBERE TS RFRED
BAE 2 #IR & BLGEERBTARM RO FEAREKRKIC I RRBEREGOEHA T, otk
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