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iy 21 9.3 —08 49 1258 78 21 47 (9.0) x 7,188
22 X 4.6 X *(56.0)
BoO*4 8228 0~9MOEDKESER (F7 ) —7 v )
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L fo, BEIERBOCDICER OBEILH E 50TV, HIE X hicEohofEiEs
( VERARTRLE, BEMOFPHBE S 12~18 BEXIL 10~18 B2 EIE AL 5 2 2 B A%
DT, ZOWHERHTHEICIL « AL, P EEEEC L F CEREOFE#EY E S
T 8~18h T L K LT, |

©2) BNELLEELLMEBEOKE  HDEOl 5 ARKR&&HOERCI Y, BEBLE
BOBZIC L DEKLBNOBMGE, b W BENE % H b8 o B BE» Fith & (UTE &
TEOBRECRI D EEF L, BEOFERIUEOBET — 2 BFIHT & RS
TR, RENLBE~NOBEMEER QL FTHLImOBEIL KT AKELEBREL LR
PR TS CEBIV Vims™, EHRESY TyCLLT,

Qi=a(Ta—Ty)V, ly-hr-? (1)

LY, ¥RHORRERERES 1m TORRHOKEKEY amb, BEREC 0 2 M
KK " emb & LT,
E = file—e)V:  mgecm 2hr! (2)

X OEELE, ey L OB WERTHERMCE L AT, SROBMHRFOERE
DEPMEE (—e) Vi DREME L DS B kRO L & AFHEE LT 10mg-cm™*+hr '
(mb-m-s ) &, Z0 b OEEEEDLUROBE BRI HTET oy WEBRT S L a=
038ly-hr ! CCom-s™H) ™t L7n %, THILE IMTHGEMEL » 10% 128 KE VA4 EIL—
BohnbDa & by OEZHCTREREXTR L, F4RC4A6H25 2L HETOH
HEMD 475U 9 B O BUNEZ % Pt & IUTE S bl TR U . RIS B Qr i1 = DM
WCILIUTH &S & TER R EREL 7o, P TOBBHEFIC X 5 & 9~18 O BIXEHER

F4E Pl NEHCKT A AR BERAES L ORME

B0 (BRI P WETH U & ]E)

(/) #BHOAFTROKEL, ErbRcEHEERESHOML,
Wi L BHEA DL ELEARRAHOL, BIUCRMBHRERHOK

RO R 4 Eﬁﬁﬁ . - . AR EE BB SR ﬁ;%?@"‘n Lli/qzﬁﬁ
A H # % 1{1 1:& % @%ﬁ?“ S}%ﬁ"’bﬁ (51;-{—(5!; E = "E‘%ﬁé Séflé% Q]e_-l—QE; wMoE
Qr | Qa AT R Qa4 AT 0 | BB

h h ly ly ly ly ly ly ly ly ly
W-16 | 14~18 27.5 132 — 58 7.4 34.9 155 — 6.8 8.7 36.2 1.04
Ww-17 | 09~17 60.3 88 | — 23 6.5 66.8 18| — 85| — 69 53.4 0.80
v-18 | 12~18 69.1 263 | — 88 17.5 86.6 32.4 | —253 7.1 76.2 0.88
v-19 | 11~18 | 101.0 64.4 | (— 0.2) 64 165 66.0 | — 8.6 57.1 158.1 0.96
W-20 | 11~18 95.1 37.1 —17.0 20.1 115 525 | —70.5| —17.8 77.3 0.67
Iv-21 | 09~18 | 166.2 58.5 | —22.0 36.5 203 175.6 | —122.3 53.4 219.5 1.08
208.3 343.8 —1.65
3t 152 102 —0.67
67t 621 —0.93




ME, W, srosmrx 11 171

BTy 0CCTHhHo e bIMETLABETH - EBbhb, o Te=611mb &Lk, &
FEBNL Z OFFE T3 680 cal-g ! & Lich, FERELICBMBEKILLLELETHY, F[~K~
KEZ OB HERBEY Qe b LT TH B, Fi, < OWMHEITIL Qr Q4 Qrbl
HOBAZHILIR D, ZO3EORPMPIMBCEIhH BEL /D, 25 L THELCE
EEHBORINLILTET 621y, FibTit 6711y 27 h XD HIX 093 TH %, HILFIE T~
RSB OWTE & P B 5 RIEMEO : 0.91~097 KHREO AN T—HTLETH 5,
L, TITHEETREI LG, [ECHATIEXBEAEERLTTHY, Lrd Ihuk
FEAEDBHHIC ST 2H0KRE L, FAROKH T FROBBMZERD 1.6 fic bk
LT3, BHOSERIUEOFMENCTEI - 7o, BAUEOT IR IDTH S, L
L, —7, BEGUEOH LS <, BRALLEDLEK>EREERTILELP
WD OTREENEhote, #oT, BTROL S HECIIH I F RGO /NI Tz K
TR A GBI L L CEREECITOMBENBHORMER L h 2Lt dinn0T
H52, IHRRBO CWEAEZORRA TS, BRCIHZBBEEIRELIMFALCHS
b éEL2bn b, WETRAFERD KX ITIchicd o1,
4 FTHHRIACKITIIBEEXZDBORNX
HEOS5RICIVIFALHISA8MAL4A22H8KETORS LEROBINZ %R,
FEREE > CLRHEZORORNBEEZETHBLG 3 ERT, ZoMHAEEZH B em TH
5, H5ETIREHEALTH D 8T TOMAE 8~18H, 18~6F, kLU 6~8BFIcbly, *
NEHORRGH S LB RD, BRI 7T BEOBBIC O TINE A B Lk, 6~8
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B (T1— To1) Vi
Qu = cppu k- n 2100/100) "Tn (100/2¢) )

T2 l, ¢p Pa RIXENTLTHEKOEFEELE, #HE, BIUOHIALVvERT, T 3EX
10cm O&E, 2 XABHEEETH D 2=01cm & L, AEGFXEX 1m CLAES A
DofeDT, BEEEZR CCLUTOHEE, HIROI S IR EFROBES A HLHETL
T BEREC ST % BHKERE ¢ AV, Q) X THERBEXHELL., Qe DAOKHEILEE
%, FEORMHETERET-IAEREOBELD L b T,

HEBABRAE Quix, HEBORENG6ELDS SHFOMBLOSEBUKL FRET 2D
VERBETH D, O, FHO 8L oM 2FEOREL(ICIL T, 68
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AT DI (6~8F, 8~ 1815, I8~ B 6 B0 ERME L ORE, () PULED L\ HE) v
agrm | B R AECT g (BRAOTOEE | s [ By
g | w | COE g ) A R R ek o) s | PRS2 (BRE) | g | WEM |GG %
A I Qr Qa E 5] Qn Qbitest. NI YA RtV h) (1 = &)
Q/80 (HE) | Qr/Qwn \
(h) (ly) (y) (ly) |[mg.cm=-2)| (ly) (Iy) (y) (g:em=-?) | (g-cm~2) |(g-cm~2)
08
N-15 ) 494 136.7 34.8 50.4 —34.3 0 137 1.71 | 14~16 1.1 100 | B3, EE, HE
06 7 —51.6 45 —1.4 + 09 (22.1) | (—24) (—0.30)
w-16 | 08 54 20.2 0.0 0.3 ) —13.7 6.3 0.08
18 460 164.9 32.5 24.5 —16.7 — 84 172 2.15 1.5~2.2 1.6 096 | pg
06 2 —4538 4.0 —1.9 + 1.3 7.6) | (=33 (—0.41)
12 3.0 0.1 0.2 — 0.2 — 53 | (— 2.4)
-7 | 08 } 0.7 | 04~05 | 03 | (90 | mum
18 202 58.3 9.6 3.4 — 24 — 23 63 . T, ER
06 4 —22.4 7.0 4.1 — 28 ©0.0) | (—18) (—0.23) a{m
w-is | o8 40 15.2 4.4 2.4 — 1.6 0.0 18 0.22 o
18 380 159.1 445 22.5 —15.4 0.0 188 235 | 1.9~2.2 2.1 0.85 | ms a5
06 7 —61.4 12.6 —0.3 + 0.2 (15.8) | (—33) (—0.41) =
61 14.2 0.3 0.2 — ol —~158 | (— 1.4)
w-19 | 08 } 296 | 2.3~29 26 0.68 e
18 432 161.6 74.6 (—40) | (+ 2.3) 0.0 239 . ﬁ’i ngzﬁnﬁzﬁﬁ .
Al B > 2
1 —46.9 128.2 65.2 —44.4 0.0 37 0.46
06 0.5~0.6 _
v-20 | o8 4 0.7 6.1 —45 + 27 0.0 9.5 0.12 2.6 ]
18 434 146.1 56.8 25.4 —184 0.0 185 230 | 1.9~2.2 0.79 | Z%rs, WA
06 12 —62.9 9.2 —5.4 + 37 0.7 | (—40) (~—0.50)
w-21 | o8 61 13.1 6.8 6.1 — 42 — 93 6.4 0.08
18 504 182.3 63.9 35.8 —24.3 — 0.4 221 277 | 2.2~25 25 083 | mg, BHER, E8
06 12 —51.0 2.7 —14 + 09 (8.8) —39) (—0.48)
v-22 08 67 21.1 0.4 0.0 0.0 — 86 13 0.16 | 0.1 3.7)> B, SR ES A HESE
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D, BEKELAEOHO06 5 EXX075fE) THolehblFTH B,

Iv. # ES

1970 £ 4 A T g|&o3%, 197144 A 15 A6 7 AR, BTROZHMOFH L ER
TEE - WMESBEWE T 5 & &b, DEIWIOFRIEK 114 km? ROBE B ORI X %3E
ENOBMBWRH DB 1770 » 7o, FRCHUERIEOF/E, ThX b 250 m B UEOFiEH
FERTAMEEORECEAEMATOREBNT — 21 b &S TBIEOE2 HEHE L .,

BIHRCIER ECHIEEKEAE S, MEEAREVEVOIBGERE L2 oh
T OB ER O BAVBRRIC T B AR ote s, o TREAK & F & QBTN E
BN E o2 LI X 52 EHSEIOBIBR LKL THbM L5 e, FEAFOR
EEOH MRS, MEELINETIR RO 091~097 £2TH b, 1969 FEo BRI
Vo FABOREC B 5 BEEE L I OMZ S & OBR L, 4ENL 1968 F 0N HREY
DHRECHE NS DETL oz, 2L, IWHORMERE P L 0 47w DIRKER A MEV i Bl
BREEN DD TR, 2 L SEoBRIEIR ORI ARy, Fokikc
L BBGRRDTHO 3~4 510 L 70 o o 7o, BRI, BAEE BEOEESOBME L TR



B, BiH, s Xovsesr 11 175

D BEMEHEL, WHTE O 093 FHific ikl L5230 TH S, KL Pl
DB MRATE P E TE D X SR 0% BREWRIETH 525, FFRILUO LOZH DR
EXofoBEREFEEL Trb o oMBErBF Ly, OB TRESCI 2MERD
ZAUXRHIRT, Fhi DIfHoR & &MNE, FREESOBROGTNZLHTD -7,

DT Z OREVIEC 1 > TR AT EHE e b IR RFRIFEN» O M« FEH
HxbhiZ LKL, ZELSHELRET D, B0 SRR P RTEE Rk 8
BROMNOTiiTlebh, ¥, RUEHBTFRETHREZ T Tl RRFEEFEI! EHE
ZEDPLEDEZRKELZOMOPEEREEAL TEFC Ll L@l TBORE L
Vo ZOBFRICELLERO—IL, CMAREHAR BT Tk -1

X 53

D BRI - ADAHRKRI - ADHE— - BINER - BIER 1970 BFREOMISC ST 5%, HHs
VEINEoME I (KRB HER, 28, 175-190.

2) NVPRAZ - RMEEE T - KIS 1968 RTRC kT ARMBELHERE ERB¥ $EE 26, 105-
111.

3) BEEFR 1971 HMENBC BT I2MESKOKTEAECHSE Il —RAEHEATOMEKOBEH — K
R, HERE, 29, 151-158.

4 PMEER 1969 MEHCHIT ARBEREMOARBRC oVC. KRB, WER, 27, 399-403.

Summary

Areal variation of the rate of snow melt in a small drainage area of 11.4km? in
Moshiri, Hokkaido, was observed duiing a period from Apr. 15 to Apr. 22, 1971 in
connection with snow melt runoff of the area. About fifty snow stakes were set at
various places in the drainage area which locations are shown by solid circles with
site numbers in the topographic map of Fig. 1. The observation site marked B is on
a level snow field (Fig. 2) near the outlet of the drainage area and has an elevation of
290 m. Various meteorological elements which are related with melting processes were
observed at this site in addition to the melting rate of snow and the flow rate of the
river. At Site-1, which is on a flat snow field but on one of the highest ridges of
the area and has an elevation of 547 m (Fig. 3), the air temperature, relative humidity,
and wind speed were recorded during the observation period.

The whole drainage area was divided into 249 sections, as described in the previous
report (1970), and these were separated into six groups, which are north, west, south,
and the east slopes, the highest ridges, and the lowest flat field. Forty-one snow stakes
were also separated into the same six groups, and the ratios of the average rate of
snow melt in each group to that in the lowest field were fonnd to be 0.7, 0.8, 1.1, 1.0,
and 0.97:0.05 respectively, and the melting rate was not clearly related with the ele-
vation of the place where the melting was observed. The values of above mentioned
ratios are much smaller than those in the observation period in 1970, but the four-day
amount of snow melt in each group multiplied by its area and the summation for the
whole area gives the total amount of snow melt of the drainage area for four days:
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that is, 11.2X10° tons, which agrees well the amount of snow melt runoff estimated
from the results of observation of flow rate of the river.

A special attention is paid, in this report, in the difference between the melting
rates at the lowest and highest observation sites, Site-B and Site-1. A micrometeoro-
logical explanation is given comparing the amounts of heat exchange between the air
and snow at these two places. The daily maximum air temperature at a height of 1m
above snow surface at Site-1 was usually 1~2°C lower than that in Site-B, but this
may not be the main cause of such a difference in ablation rate. The sensible heat
transfer Q4 form air to snow at Site-1 for 31 hours in total during the daytime from
Apr. 16 to Apr. 21 was found to be 1.6 times that in the lowest field, Site-B, because
of much higher wind speed on the ridge. On the other hand, the loss of heat by
evaporation of snow (—Qpz) at Site-1 for the same period was estimated to be about
4 times as large as that in Site—B because of smaller water vapor pressures and higher
wind speeds at higher places. Assuming that net radiation Qr was the same at both
places, the heat for snow melt, Qr+ Qs+ Q= at Site-1 was obtained as 0.93 times that
at Site~B. The numerical values of each amount of heat exchange, Qr, Qa, and Qx at
the two sites are shown in Table 4. The comparison of air temperatures, humidities,
and wind speeds at a height of 1 m above the snow surface at both places are shown
in Fig. 8 by curves of their variation with time and in Table 3 by some numerical
values for each day.

Each hourly amount of Q4 is calculated by a formula (1), using the air temperature
T, °C) and the wind speed V, (m/s) at a height of 1 m above the snow surface. The
formula is derived from an empirical relation (2) between the rate of evaporation E
and (e;—e,)V,, where ¢, and e, are the water vapor pressures in mb at the snow surface
and at a height of 1 m above it respectively. The radiation balance Qx is observed by
a Funk-type net-radiometer but only at Site-B.

In the previous report (1970), it was noticed that the rate of snow melt at Site-1
was 1.2 times the melting rate at Site-B. This was caused by a particular meteoro-
logical condition in that extremely low wind speed, 0.7 m/s or under, continued in
the lowest field for eight days except on a rainy day and a strong inversion of air
temperature along the slopes of the area existed even in the daytime. During the
observation period in 1971, the wind speed at Site-B was observed to be higher than
2m/s on the average of 10 hours from 08:00 to 18:00 of most days and a remarkable
inversion of 1m air temperatures was observed only at night.

The amount of snow which was melted and flowed down to the ground at Site-1
during 7 days from 08:00 Apr. 15, 1971, was about 14 g/cm? (Fig. 4 (a) and Fig. 5), while
the net amount of evaporation from snow was 0.22 g/cm? for the same period. The
radjative energy as a heat source of ablation during the daytime of these 7 days
averaged 86% of the heat for melting. This percentage was a little smaller than that
observed in the same season of the previous years, because of much higher wind speed
during most daytime and somewhat less amount of solar radiation than usual.



