HOKKAIDO UNIVERSITY

Title FIBIDIIC L DREREDBRARMELDHA
Author (s) 7aty, J&—; NISHIMURA, Kouichi; mI%F, #2— ftb
Citation KRR, Y8, 46, 111-117
Issue Date 1988-03-10
Doc URL https://hdl. handle.net/2115/18552

Type departmental bulletin paper

File Information 46 p111-117. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Kouichi NISHIMURA and Norikazu MAENO 1987 Discriminant Function Analysis
Applied for Determining an Initiation Condition of Drifting Snow. Low Temperature
Science, Ser. A, 46, (With English Summary p. 117)

FINTHTIT L DREFELEDFER SFHFH ORAART

BN — - B —
(£ & BE 2 W %% )
(FBF624210 5 Z8)

IL. 3 U &

B DETENTEIC Y 2 b, TOMEBRTAERCROBTHE CHHRBFCH LT
i1, ThHOGESIROLEREEGICH KB ERIET b b -TC, HHEETH
100 EFiNLPESED SN TER, LrL, TO2 ) =R 2Bl LU URRKE LTERLD
BarEL, FORELTFIUTLFELCERCHELINRTWCORERTH 5.,

B2k, WERBREOCEMEMHLHERTICH - CF, FHEE, LKBE, BEE,
RE, BRIE WSS B 2 —s5BETA AL BELETHIA EBEHBLTV%, Lx
L, ThECERESNRTVEIRBOBEMAZRSE»E D, ThHSED 52 —2IKEFHL
T iBlED Thhia iy, HFEcgi,

-7, HEOEE~1 /7 v avia— 208, RAPRERRSH, ERSTDH,
PN EOEE BN X IEECFRCT L ARELY 25 Lic, KRk, HiMWERX
DIREREDEREMEERD L —2DORME LT, WEFAEDHFEL BHER LT 5HFIHH
BT TR RET D, HPERE LT, LBELHEEIRKLIBEDORZA—2D53Y, &
T hETOELOREFHEACHMEITHRTW5, R (1) ERE(U) 057 -2 02x VI,

II. B oKHFE&
pEADIEE x, -, A%, 2HOERCHSVWTHBNIhTWEETA, $2HOEL5
BT a0bhblitn—20 Ml x A E LK, BlHlShTw2 pEoLERED IS0
T, ThRELLDFCBT 202 T2, ZOGFED, FAXT, KBEOREERALED
B fAuvie HEAS ) Th A,
PN Y IV BEE, pEOERIX LT
z=ayz+ Fagay (1)

U LS (CHEHAEEEES) 2o< b, CoHNBACL VKT 5, R
ay, o, ap O, BISREZHOF — 2%, bokbiHITS L 5L TFOFITRE
»hhb,

AR @, -, ap DIEDEE 572 F5 &, K1) DB =12 M ET 5 i BHOME

LBl AFER BT S 5 3098 5
EEHS HEE F£460 mmelsE



112 G — - HERE—

Rk 2B E 2 B EIhB, LTAT, HENOFEE 2D, 2k0FHEk L 2T
5&, {0} 0EBHOKRE kD LbTRFELM (S) 1k, KoWTabbihd,

2 my 2 N 2y
2% ® - = B omEY -2t 3 % (2 -0 (2)
k-11-1 k=1 k=141

L Tm R AR T 2T - 2 oRKTH B, BN LI RE E R (Sh), I 2 Fik
FEPIEH TN (Sw) Wi s, BEREFESSh 3, BRoZENREFIEARE L, EZ2VNSTR
N E W, Liehio T, FERIPEDTH Sb D RSFJ7R1 St i3 % MHBY L 7*=Sb/St % H RT3
Zlik, TOoOMERSRSHNT S LNIET 5,

Pk ay, o, D WTURMAS L TR LSS, PRERCT2HR T a), ) apld, ®KO
B HEROM BB VTEOERE L LTHabhs,

snay+ oo sy = 2y — 2y @

(3)

Spdy 0 sppdp = 2 — 2@
XTIk TOR JEREDOFTYH, sy B ERLBIERLOWAOKSKTH Y, £
hENWRORCHE IS,

n
a0 = Fa® (=1, 5 k=1, (4)
nx -1
1 2 g _ ..
Sy=r— 2 2 (@™ =z @R (j=1, p) (5)

7171:!-712—2— k=114=1

EROHHSHNT, BAHCITET O REBTHRE @, -, ap B RD, AT Q) REH
WTHIABEARHET A E VS FIATHITT S, HROSEE LT, TWEOFEH (@D, -,
) (2D, -, 2p'D) HHET B = OfFl 20, 2@ DA, LT 2 offil {29, k=1,2; i=1,
e} BRDTe A 2T 2 BHE, ROOEBDD L IRDEEHOCBHERD B,

FIBA BT AL, BEWMY, ¥~ Asrma v -2 ERWROROFERR
VTR, B BRI R,

WE I DO REMEERDDESEDOH BT T, % 2 (=p BOLE (=T, z,=
U) @RI ST 5 BB I 2 €, 2 KRA B 2 G &R I 0 CHf
»CHET B,

Gy, &Y, Oura et al® w X 5HE, WEBOEMIMD, ATFErEMD cogsE
W — 2%, 20BN THERS IS, WESHERSLT LI Tk, ¥
WEEF A DA WOHERIEC QLD - 122 & bEX BNBH, KW CIIECHiIE 2 Nz
BEEWEF - 2% FOFEHEMA LI, T4 EONWIL, BEEO I HIKE D R4 &tk
RoTiToTk b, BAKME IO T KEEBIERD»D 7 — 2 b+ 5 b,
OB L,



WERL OB R 40 13

IIl. #HEREER
2 DRBBHA T —~ 2O TERE LIS OBR L, 2hbofs — 2 fiEh? 5
BEIRFERTRD IR B I DB REMED T — 2 M2tz GIRE & BRSO Wi R %
BMIHHR QUT, U) & LTHUTRT, Sxbhigif (7). BE Q) e, QA Th
NITRERRAE L, IECHIERE LW EHEI RS, 8L, T & UDKMIEhEh °C
X m/s TH 5,

iz (g, 1962)

= 0.869915 T'— U +10.176253 (1)
MR (Oura et al., 1967)

Q, =0.254607 T — U +11.413833 (2)
FEREREANSLH (1984)

Qﬁﬂmn%sT—U+w8%w8. (3)
AT 32 (1981)

Q; = —0.013589 T — U +10.75296 (4)

&7 — & (£, Oura e al., MFFH, 231236, #%)
Q, = 0.059072 T — U +10.35644 (5)

BIRMLE SR, Sheivic&iR, BEEOBNESRTZREOFE, b )~
DHHRTEDEFE LTRDORDFEDEREALBHR TR L, FIREH 2R TN
RO HHR) BEENRD T, KEBEL L EREREDOTDOERBEI BT SH &
VOBRASBOTH LT, RO T - 255 3R (MERMER, $4R @A
Hltr) T, GIRCHT B REMAD SV, KL DO ERAEE, $LEUm/s T,
WA L b IBEE L, £F — 2k T 5 ORR S, FIE ORI 25T s i B
Maht, GIROBEWF — 2035028 ENEW R LT, [IBENBEEKFEAR
EARDANGY 3 S (P

O)~6) DRI X v HANBEEHEL, REORELBN I IBEERE, N
FAERRRELTE LA LS A Y, M1RCRT, WThoBad, 4% UEoERT
L EhT,

wic, BE(T) EEE (U) o2 kEEH R WIEHE0H B K Qu(T, U) # TR,
WEIEDEESL QOLEADERERITI QOB LAETH D,

degE (g, 1962)
Q, = —0.13035 7%+0.42702 TU —0.20198 U?—1.15218 T'+1.43017 U +7.66756 (6)

Rl mfELH (Oura et al., 1967)



114

m/s

WIND SPEED

m/s

WIND SPEED

15

10

30

25

20

10

TR — - WA —

T —
SATO (1962
o drifting
x not drifting

-10
TEMPERATURE °C

AP & A KT FEA D

Fa R4tk o EBE (D

(eigss, feik (1962)

AR T MBS, ERur

2 KA B A

F1H

T T T T T T T
SYOWA St. (1984

odrifting

x not drifting

oS
40 35 <30 =25 <20 <15 10 -5 O
TEMPERATURE °C

F3IM ML L 2RERED
W R Lot Esss (01
(B IR AL (1984))
FRRE T R BIBE S, R
2 KBS e R T

-5 o]

m/s

WIND SPEED

m/s

WIND SPEED

20

15

30

25

20

15

10

T T T T
OURA (1967) o
o
o drifting %300
x not drifting o8o
L Soy |
0%®,%y
o 8 oo
w g
og o0
a® 78
- I} a o o . ™ o
o I =S o
0 2 &
-8 o oo 2 X
e _--7 ] D X ¥
o - B % x
X [x} XX X
X% X X

-25 -20 -15 -10 -5 0
TEMPERATURE  °C
F28 MBS X BMRFRALO
W R ko et FAER (1)
(B MR IEH, Oura et al. (1967))
ARNE L YCHIBER, TR
2 KB A R T
T T T T T T T
MIZUHO St. (1981
o drifting
- x not drifting 7
o o @
-
I
-60 ~50 -40 -30 -20 -10 0
TEMPERATURE °C
4= RSP X B R TR O BR &M

%

DEGER (1V)
(4 23 42 Skt (1981))
MBI 1 YN, ERLE
2 YR IBIR % R T



m/s

SPEED

WIND

TR 56 1 0 B B el 115

Flxk MPHBBIEC & 2 HERR

30 T T T T T T T T
ALL DATA %%IE??;&%”\ ﬁ%ﬁ%m
P % HOoL < HEmL
a5 | Ddrifeing o ﬁLtﬁg et
x not drifting - I
JLHEE (fERE, 1962) | 844 | 889
‘ B e
20 [esp i p iR v )
(Oura et al. 1967) ) 780 ) 76.9
15 BRI A (1984) i 100 | 848
ﬁﬁ&?u&ﬁﬁ%n! 80.1 ; 87.7
10 b .
& F — 2 . 807 . 745
5 - ﬁf_l. %)
> % F2F  2HRHMBIBT X DHERBRE
1 s e | ——
° -60 -50 -40 -30 -20 -10 0 | REDFHLE | DREAERIE
"RTELSH | LSHBL
TEMPERATURE  °C L Eg | cBs
F£5E HWHHC L BMRERED Je¥EE (ERE, 1962) 844 88.9
RSO EHT (V) — e —
(&7~ ) P AR el 84.6
AR 1 IR, TR _ \Oura et al. 1567)
2 YCHRECE TR BRI (1984) 895 | 913

Q, = 0.03092 7% —0.03488 T'U —0.07217 U?

M 213 2 (1981) 829 | 87

+1.08883 1'—0.29581 U +12.96550 — '*,
(7) & 7T - X l 82.4 ‘ 73.2
RO (1984) (BAHL 2 %)

Q,=0.0733 72 —0.02826 TU +0'03147 U?+0.94066 T —2.24888 U +24.9497 (8)
Rt 23 g B (1981)

Q, = —0.00079 T%—-0.01568 T'U —0.02236 U?+0.10016 7'—1.37984 U +15.1484 (9)
&7 —x (g, Oura et al, WEFEM, HF iz, [7%)

@, = —0.00413 T%-0.00482 TU —0.02527 U?—0.17368 7T°—1.19053 UU +8.05816  (10)

6)~10) D 2 WA ROELEFE R TRDONDREHBLEOE R LML, F1K~E5
Kb, FRENER TR LI, T biio 2 kfiRciiE (1) & B (U) oglifEs R A
THZET, WEREDOHFEDLLE LS HESREHEXE 2ECTT, £F -2 2R uicHs
3, JEREREETMULICEEN 3%, RREEEXRELLETN LAY 82% CTRIZHBIR
OBELIBERUMETH -T2, 7oL, B2HKLE IKCRT L9 F — 25 ndb i ERO
ﬁﬁf@,ﬂﬁ%ﬁ@%ﬁ@ﬂﬂ%rﬁ<k%o

—7, WP i, wEBFETHEAREE, © —10°C X h @R s L EGE
EkFEYRTIED, RAEROBELLHRE SR TS, OB, SRISHTCH o
#ED 2 Oura et al® OBHTOBEHEENPS BB TH D, “hix, KHEACIciFE v &K



116 PR — - Wi AE—

DEHEO I & KRSBESBIITRIC T D THTF O[3, HanNKTERDTEHS, ©
DRy —10°C Fis A B b S IR 00 R BE (KA W R T M 0V U BT, T & U o 1%k
Pl e B BB CRER TR, SO A, M LR 2 e s\ TR HYR (kT
DRARTRA:, PRI B B THINT BHER) kX T BRBE T B, Lk
o C, BRI LT 2 UM BB DT 2, X 0 TR HIIRST 5 T 5 5 Tht i
WS R, Ui LEBICM 1B &M 2 RA BT 2 Ebnd X 5, HYIRo R
X BEHNEOBMNIE LA ERDhichote, T1LA, 2 UHIME A A FB e, 1§
LoD S TR RSN B &\ 5 RA A RAE U (5 2, 453 B, SBHmR
I 0 ABHUBENE 5d r — AdRb R, &5 LEEEE LT, ek cits
{F A DRI, F— 2 HOTFR, S, BEES 2 HORNWEELTEMS S L0
BASNEZL bh, —HOCHNY T &RETHS,

V. 8 b b K

JeHgE, ¥ IOEECHELNIREOBBERID, KR, Bl 2ZAE Ll L, H5
S kb, EuRiE, BOEGEECh s RS REOHEA SO B AR AT, BIEHEI
Fow ATk B TIE, 74%~100% ORRTIE LWHER TRz, —7%, 2 WHHBIS
B cBREER, KEEEK CTRAELEREY L1261, HERBIRELFE LUh, 2PED
Thote, SEOHHCHVI A 7 ~ ADET — 2T A O B FRGE 2 R b 7B 5 D
RERWD Mz T, KCRE (-60~0°C), B#E (0~30 m/s) HIFAIZIoTe B MHT A 1T o 1okl s
bix, WaHFHELE S 70~80% OHEHENB Oz, 0 70~807% L 5HERCHTS
M, HTAEMC L DarhbdEBLbRBD, —10°C 18 T3 5 AR EORE
WREEE DY, 2WHERNARTLER cELAVER T, BERAEEDLRS, L, B
PR TRD O IEREEMTE—FH L 11 m/fs) & &3, BEEREEINVNIWGERD
TR, BRHNENEBHNTRE LTANTHAEELR LD E WL 5,

WELAESE 0y, BEBRONERE (U HER), WEREOHEDHE
HERRA—ThHDT —2EHWD L&, ML CREKREMENEEL 7cb —10°C L Lo #iK T
DF —FERBLTZEHPDRETHHH, ¥, RE, BBz T, SLHBE, Jokk &
BB SR TH b ORBEELED 25 2 — 22 B LI HIAEE, S48 L %R LT
DF -2 EFTHZ LT, HASMOFEBPEROR LT LN TENE, KR THh
R X EHEIETFEC L > Th, BEMERTHHREFOWRISELELHVEE TRDC
B ERARERCRD EELOND,

o ik
1) HiFFA— 1986 WHEHEMCHT s B (11 1RF 59 45 B kB4 ol B BHIE R 5565758, pp.
43.
2) FIFFAE—~ 1987 WEBBEEBCHT aPE (1. DEM 60 4FEE B A B A EE SR BHE T BP9, pp.
49,



RE R4 DEE R &M 117

3) BB« Ak M. SRR - HIROOE 1983 SR (KETR).  HEHEOE, pp. 430.

4) MW $ . sEAKIEZ - IHARE 1984 v 2 VHFHERT v K7y 2. JESLHUR, pp. 403.

5) EHRF— 1962 WKEHOHEEKOBRIC ST, Tk, 24(2), 53-58.

6) Oura, H., Ishida, T., Kobayashi, D. and Yamada, T. 1967 Studies on blowing snow IL, In
Physics of Snow and Ice (H. Oura, ed) Pt. 2, 1098-1117.

7) Japan Meteorological Agency 1984 Meteorological data at the Syowa station in 1984,
ANTERCTIC METEOROLOGICAL DATA, Vol. 25, pp. 260.

8) Ohata, T., Kobayashi, S., Ishikawa, N. and Kawaguchi, S. 1981 Meteorological Data at
Mizuho Station, Antarctia in 1980., JARE DATA REPORTS, No. 65, pp. 93.

Summary

Discriminant functions were applied to determining an initiation condition of drifting
snow. The variables used in the analysis were air temperatures and wind speeds observed
in Hokkaido and Antarctica. Critical conditions obtained from linear discriminant func-
tions had an accuracy better than 74% for each observation. The threshold wind speed
obtained from the data at Syowa station was almost constant (11 m/s) in the low tem-
perature range and agreed well with the one at Mizuho station. It may prove the validity
of this method for determining the initiation condition objectively. A quadratic discriminant
function sometimes led to so unreasonable results for the low temperature range that the
accuracy was almost same or somewhat less than the linear function.

So far it was observed that the threshold wind speed decreases with lowering temperature
above —10°C. But it was not possible to express this temperature dependence by not only
a linear but a quadratic discriminant function.

The accuracies of discrimination obtained from both functions for the wide range of
temperatures (—60~0°C) and wind speeds (0~30 m/s) were in the range of 70~80%.



