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Winter Precipitation Characteristics in the Recent Decade
in Sapporo, Hokkaido, Japan
( Supplement : Records of the Snow Depth of the Recent 3 Years
as Recorded by 50 Primary and Junior High Schools in Sapporo)

By Katsuhiro KiKucHI, Hisashi KoN,* Takashi TANIGUCHI
and Yoshio AsumMa
Department of Geophysics, Faculty of Science, Hokkaido University
( Received June 13, 1984)

It is well known by the studies made up till the present that the distribution of snow depth
in Sapporo City located in the Ishikari Plain, Hokkaido is characterized by the band shaped
patterns. The direction of patterns corresponds to that of the precipitating snow clouds
invading from the Japan Sea during the winter monsoon seasons. Therefore, it is very
important to know the exact location of the precipitating snow clouds for the prediction of
the band shaped snow depth areas in Sapporo. The purpose of this paper is to understand
the winter precipitation characteristics (December, January, February, and March) in the
recent decade from December 1970 to March 1980 in Sapporo. And further, the records of
the snow depth (December, January, February, and March) of the recent 3 years from
December 1981 to March 1984 are added as a supplement. These records are compared with
the results of a very-short-range snowfall prediction in Sapporo area using a simple weather
radar system.
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BRI L, RYZEHBO S8 RN IR 40 km, RBATE 60 km DA%, ZEHISITIC
R BIEWFHTHY, £ i3EBENE AODK 1/4 %, % 2EHSKFERRE L CEEHEE,
EEGEFLTEY, KE, WEHICL 280GH, EBEOMBERESH CERERICS L 5%
BT I8RbkE, —F, KEER, Ho2W3ATEERRL, —8ici, AR, 2, ERENS
EVSEIZEWEBIC b > TEINLZOEBETH L, L L, FEICRELLERECE
DREFDOEALZRITIE, EBICEELZHE LN, %me~%?%é’t#%w

INFE TOMED» L, BT % 72 6 TRES ORI, FEDRTE D FALIC &
L%, HRREDFREA~DOWIUC & 2%F, QFEHRSMIEORSE, b L UWEESHBRYNRE
FEOWNDICKHNEINEZ AL SENTWS (%tfg% 1975 ; &R, 1975). 7, ARFE R
ESWIRENEZ ZhN, FHRICL>Twb ELbd» > T3 (Higuchi, 1963 ; HLIREX AER
&, 1963 ; &%, 1972a, b ; =, 1972, 1973). X LHi2, BREMESESHOFMLBEAL L
(%, 1975), “THOBRBEOBRENEETL, SrNL L VHEROBBEESA2RT 2
EMHLMIINT S, ZORKBEEERIL, RO/ FREDZy—L LN L2 51203
LA —NOBEERF->TWEZ bbb Twa, bbb, EREICEATAHRESHROM
FRidk 6 km & 9 km ZSRZETH N, T/, 1 ARXOFERETHICIIH 10kmBIcE—7%2 3 o3
HICREDRTHET LI L TH 5.

—%, HSREEHRTO 20 kmX20 km (2R > TA 5 &, FOMEEFIAGIEATED 1 AOFIR
BREEBIC T EMIGT 2 25— VT DT, ZORH RGO 20 B 202 & > T HEIC L »
TIE kmBEN 22T THI0em L EOBEERICENS TLZ 0B ENTH S, L2h-T,
ZORHEDBATTIRESEZ R, SBREICTFRT A2 BERELMEE L 5N TH B,

COHRLTIE, 1970 12 AH 5 1980 4£ 3 A £ ToORED 10 £ (12 H, 1A, 2H, 3
A) OBROBEKRDFHEZIBIEL, FIPRRTNBROBREREOEH TR OWRELE2RETT 5
RONDEBENT—F & AT RE, 198112 AH 5 1984 4F 3 A T I LXMMIChz- T
BRLAT—2 28k LMz 72D TH 5,

II. AW > X HAR DBk 43

Rk PR (20 kmX 20 km) (2 B BT ROMHIEE ICBUMEL R > T 5 2 L I3BEICHR
WLIGE) TH L, BENSCHIBTRREEORTIRE LR, ThELLICTFHTE2ILL
BELZZETHD, Zoloicid, (WMo BRKE, BKE% REEKE, BRKORH,
= —B L URRBREERIC L 2EN, QRBS S LUHEEEE LEE L nbll, F4iLE
L, BAICTHT LI LU ETHS. ZNL)TBAL S, I TIRETWIRBEL T, 1970
F12A56, 19803 AT 10 280 (12, 1, 2, 3A) DHRERKR L ERRE
PEHREHCHBI N T 2882 b LICBRARROBBEZAEL 2. AREHCHL-T, BE
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WEICE—=7DH B bbb, FIZBAHE 2 ZRNEES (XHEH) 1213, 8KHL—7
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Fig.1. Time variations of the number frequencies of precipitation.
Total (upper), west to north wind (middle) and east to south wind
(lower), (Dec. 1970~ March 1980).
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Fig. 2. Time variations of the total amount of precipitation. Total
(upper), west to north wind (middle), and east to south wind
(lower), (Dec. 1970~ March 1980).
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FHCENWE W IRETHS G,
Fi - . Table 1. Date of the maximum precipitation
ig- 3 REEKED S B8R, BAEEN S intensity (mm/hr).
W 15 BRICDOWT, =3 Z .
& BEAK R KIS 2 7' Date Time E;i‘i/ggt Weather
FLZZLDOTH D, 2R LHELL L LIS,
' 1970 12 7| 23 3.5 o
15 o KBFoOMME, BAEOSmMmUT g2 2 14| 1 21.5 @, %
DEHTIE, 0.0 LERENTWBHBASIT 0. |92 12 1] 1 6.0 o &
1974 2 10| 23 5.5 x
SmmpEiZOonTADE, £T8BENHHHE 1975 1 9| 14 6.0 %
KEF G £ A>T BN THD, KHhokk |19 12 261 20 4.5 M
‘ _ 1976 12 15 14 6.5 x
H#EnEmE, BAEOHEMOIMGHORIICH {1978 1 21| 23 6.5 x
LT, BHOMENES HNcEEL C\p 1978 12 5) 2 rs ©
1980 3 2 5 5.5 g

DTHAH5H, B, Fig3iclonsdt oo,
0.0 DEEZTHZCDIIFRARTH S, 2N %5, BHEBREBELIPBRVWOT, 1IADE L - &
LAERHNIC b2 ELEBEMD 2 I REMCTA I N BEBD D 5205, KPOBLIL, £
LTRARICEASNBMOMKEN LD, BokE: L CEEINILICL200b LAY
W, SERREEFETETH A,

Fig. 411, 10 Z#H 29,112 BEfIc DWW C BRI A BOREE S 2 Kb L2 L 0T, BAb
o BAGED16,622 BT 57%, 0.5mm/hr kiii5° 8,899 BT 31% T, ZNHiHE ToRD
#790% % o, BERKBDEMT 21248V, BBUITITHERMEBAIC Y L T3, 72, 5.5mm/
hr P ER% - 72 BI%03 17 BT, &k, 197242 A 14 B 1180 21.5mm/hr TH - 7255, 21
BRETRICEBZLDTH 7z, 1970 F4 5 1980 4 F TN 10 KHAB DO FEIC BT B BRI A

NUMBER

s0r

L
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TIME

Fig.5. Time variations of the beginning (lower) and ending (upper)
of precipitation.
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#13, Table 1 IZ/RENTW B, IARMBKE2ELHT 5 L) ZBRARTOREIE, W, £%
BITE, B RN LI ICHBOKRELBDOBEINI LA E TH»72, 1978 4 1 A 21 Hofl7= 1}
DEALETHLH, WIS L TL, BRI TIC L 2R ARFRIFEKEIZ S5~ 7 mm/hr & AT L
WThDHI. FENEEL 0.1g/cm® L F1uE, 5~ 7 cm/hr TH Y, 0.05g/cm® & 1,
10~14 cm/hr DFFEFEHR E % 5,

Fig. 5 o TR @EERIZ, KRR THORKDMEE - 72 [ %, LRI XKL, SR TO
RN - 728 % B REDNELENY L KDL L0TH S, Hrrb, IEMEECEELE—7
BEH LI, BNEHOE— 713, BAKOERREAE—BLTEY, iz, BI#ED, FEORY
ELHPFIREL L -TWBZ DL, RICBENEN, B LEVITODOHBELH50TIEL
WZAH 9 h, BeKR#id &5 T 1,526 BITH - 7z,

F&Gu%mﬁﬁiofﬁgﬁéiﬁﬂﬁﬁ%Gﬁﬁiﬁt\ﬁfﬁﬁ%&f%@Tﬁé Kl
tbhb, oL THAKRY B - 7B %2 6 BRREILLT, 7 8pMILILE 12 BRHILUT, 13 BefLL L 18 BeRA
UTHICRSG Lz, Fo s, 37 BRLLERKYSE K BEICEEH R E WY, (IR A8
T3 L7205, BIEUIIREBEHEICEA L Tvb, K BKMICE -2 KEBNHEE S
Fig. 712 L 72, #idtid, BKEZ 025 5 mm Bl 56 mm Sl L ¢, gicmz & - Th
275 ZORICHEVTY, EREMKROMM & HC RO L TV 20hbi b
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2. BBXE BBRTZE, #BISR

RIEECIE, BEEEKERIC DN TOW L DDDREBUC DWW THN D, ZofiTid, FUHED
HEEKE, BREE, MERO LIz DWW TOREE AN,

Fig. 813 ARFE, 10 £ (12, 1, 2, 3 ) oFHENHEERLAZLDOTHS. »
LOOEHID LD, SR MEEE LT, 1218455620 8F T3, HEHBEEREIZI 1 cm
Uk, 12ATa»52 AFHFETiz2 ecmblE, 2A%a»5 3 AT@HE TR 1 cm PLEE &8
MOBEEYFTLIENTEZITH S, £72, AP LI 10 FHTHRSRIEBRICEZ X5
HA12H 148, 186H, 1H30H, 2A21H, 3B118icasn, ZOMBIZEHL T22
HTho7z, ZHMBRIIRBISLBRL T3 L 8bN s, HIRICBITARREHBEWZ 500
Eop, Fig QREERNEIAEZRL2L0TH S, 12 ALE, 6, W 0ricEmL, 2049
ITTBTCTTOem A2 TR, 3 BICAZ L 88uciA LT3, Fig. 1043, 1,213 HED
B AKE : ARERBOHEESMERLILOTH B, it Bokiox L T, B47Zi3 mm/day,
ot LTt cm/day THEE->CH 25, HiEZ Fig. 7 LRAL L H T, 038, BEH»E -7
(w2, <53REN0.0%22HT55mmE/Z5cmPUT2EKRL T3, R 5K
DECALNVEANDDZEH S, HBEKESSOmm LLENHIZ 10 FR T30, HEZED 40
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Fig.8. Diurnal variation of the average amount of snowfall.
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Fig.9. Diurnal variation of the snow depth.
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each wind direction.



FLARFTIC 31T B IRE 10 KHAR OFE K OFR#

Table 2. Date of the maximum precipitation = Table 3. Date of the maximum amount of
(mm). snowfall (cm).
Date Prec.(mm)| Weather Date Sn((é\ravnf)all ‘g;g(j:ti on
1970 12 1 14.0 7 1971 1 8 25.0 14
1972 2 14 98.0 @ * 1971 12 12 45.0 14
1972 12 1 33.5 *, @ 1973 1 25 24.0 15
1974 2 10 15.5 * 1974 1 6 28.0 13
1975 3 21 82.0 >, @ 1974 12 14 40.0 15
1976 1 6 21.0 * 1975 12 26 27.0 11
1977 2 3 20.5 * 1977 1 24 34.0 11
1978 3 11 36.5 * 1978 2 3 44.0 12
1979 2 1 33.5 *, @ 1979 2 6 40.0 14
1980 3 10 26.0 % 1980 2 21 37.0 14

3. BRxE: BREENRRFR
HiEkE s HREEOBIRI, Fig 10/ R3 N2 L )i, BEKENHIIE mm » 5 cm (0%
ZIRZIZTTHLREPCIIESL NS5, B - fE (1979 i3,

BER (cm)=1.6xMXKE (mm)

(1)

ELTEDbLE L L, BoEERIZIEEICKTFT 5 L (Nakaya, 1954), F 72, &iRic% 513
EREGFERICL NIRRTV, 72, ERXHBAROTIESKENE WSS, LRBEAKEIZAE
EAET 50T, ZOWETIE, HEHRIBE ST A—F—L L THKE» LBRSE~OHRER
Hwj L0, K%, —20~—-10C, —10~—5C, —5~0°C, 0~ 5CI25rlT, KIBE&HET
BAkEEBEROBMERL A7, Fig 12 3R THOLAB TR L — BB L RIETH D ~10~—5C
DEICH B BNBEAKE IR (mm) LBEE S (cm) DBFREARLZLNTH S, LichiFk

AMOUNT OF PRECIPITATION :R (mm)

AMOUNT OF SNOWFALL : S (cm)

Fig.12. Relation between the amounts of precipitation and snow-

fall.
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Ep, Fig i3, ERICBMIN-BRERLAEL SHESNIBREEORFZEEZRLILAT
bbb, HEIL, 45 DBITITTHIRTH D55 45 DE»LREL TN T BHICOWTERELC
AbY, [ind 0 CLULNFEIEL, 0Cr55CE2—2D 7 N—7¢ LTHRI DizEREN L
ITHY, RBHS T ITANHEFEEIHET LI L BAKRLH2. LrL, EL-2BEH
XL TR, ORTREINE LEZTI W,

. LRHTAOERE RO

FIRTT N E oA DY, EFEICRENE VT S 3BcR~, s 0B 2 ik,
V—S %55 CTENE, BAKEFZTAT2201IEE 5t VWBRElSick 2BBIE
DBR»LETH S, £D12H, HRTTAD/ - hEEE L TH S0 KA Bl s L TGEY,
?R%%ELJ%lﬁl&HlB#Bl%Z@SﬁSIEJ%2¢1$H18#€1%3$3H31&
1983 12 H1 H» 5 1984 £ 3 H31 HE TH 3 LM 4 +~ AR, BH 09 BIcHBEEL AR -
ThH oo, BESL LGRS, BhL T NRE4, EF2 Tabled 0380 TH Y, &2
EIZBWSEFESCFig. 151IRLTH B, B, FROMETER» LEBL2FRLH 55, B
ARSI ZNT TRV,

oL g
ISR By 3 FUSHIML P ( MIDORIGAOKA P )
4 NIJoH P
S KOHJHD P
& TAIRET P
7 SHINKAWA P
s g SHINGRO P
© g SHINKOIONI P ¢ SHINKOTONE KITA J )
10 HOROKITA P
1 TONDEN CHUBH J
12 SHINKAWA J
10 13 ITOH H
14 HOKUDAL U
19 FUKUI P
» 16 NAKANUMA P
17 SATSUNAE KITA P
18 BKADAMA P
19 FUSHIKG P
20 SAKAE KITA P
21 NALBG P
22 KITa P
23 MEIEN P
21 MGMIJIDAT MINAMI P
25 HIGASH] YQNESATG P
26 AWAKITA P
27 KInusul_p
28 MINAMI SHIROISHI P
29 HIGASHI SHIRGISHI P
30 Kotace
31 SHINANOD J
32 HIGASHITAMA P
0 33 fFukuzuMi P
0 31 NISHIGKA MINAMI P
2| 33 KITANGDAI £
38 SANRIZUKA P
37 KIYOTA J
38 FUJINARA H
39 ITOH H
40 MINAMI P
4] MAKOMANA[ MINAMI P
42 KOMAOKA P
43 MINAMINGSAWA P
41 FuJING P
45 MAEDA KITA P
45 TEINE NISHI P
47 TEINE CHUDH P
48 NISHI P
49 TEINE HIGASHI P ( TAMANOTE P )
S0 FUKUING P
Sl HASSAMU P
82 NIJUYONKEN P

Fig. 15. Location of observation points.
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schools and number for observation points.

BAAEST | ¥ & % x s 1#
1 X & W | PREENHKIN2N1
2 % % N %230
3 R =) N H18%& 15T B
5 & b #10%E22T H 198212 A% 5
4 = % N 2 %&E5TH
5 ] 3K A e XAEEEETYRIE219
6 X F /N TEIHETIERE 1 7236 19834£3 A T
7 # n N #6387 3
8 & % 4N L2070 2
9 wor A WEM7%3TH
#FoE ML B HZEL10410T H 1982412 A4 5
10 LA it 7N £19%FE2 T8
11 ORI < L HAT4639 3
12 # N th #M4%3TH
13 WAL AN(REEE) EHT#L790313
14 I % 8 K # 10%&E8 T H
15 & % AN R XHEET240
16 H B 7N RBET 73010 1983423 Rz T
17 & & A HH REET654
18 i % s EXRAT275 1
19 * =] 7N Kt 84%&5TH
20 £ it /s 47%% 6 TH
21 L} £ N 9 %®I13TH
22 i N 33%&W4TH
23 L] s JL19%E 14T B
24 LA LAE/D|BAERLALEH3ITE
25 ® ok 2 BRE 2,124 9 12
26 n i N JdE 2,308
27 % K 7N FHATEEI24%3TH 198343 AZ T
28 [ I = T R N mEE2 T HE
29 ® A A b 58147 B
30 % # 7R FHk6%3TH
31 18 & i 5 ET ABET 432012
32 ® th N BEXFE4EIITH
33 & fE 7 w/E3I&XSTH
34 Bm oM oE w4 &12T H
35 I % & 1t #354
36 = B &K ) HiIg2630 5
37 i H h #H191
38 W P(ERE) BK131020
39 H B h(PEE) HiI%342 19833 Rz T
40 3] AN E#3LEEITH 198353 Rz T
41 E®B A& D HENRAT3TH
42 B 53] h HEAN1430 2
43 w oo RN BNiR1,849
44 |3 e 7N HEF154
45 Bi B 4 /| XFEAEESS
46 F OB O\ b FMWME W07 2
47 F R B R FMAET3%&2TH
48 i /I RFETHI3TH
49 F M O N B XET45%3ITH 1982483 Az T
o F s WoFEs5%67TH 1982412 A 5
50 LT S G N wH6TH
51 £ JE N KHEI0F4TH
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