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v—24 3.0% 105 2.6 2.5 165 11.7 —7.4
25 36 3.2 2.1 174 8.1 —6.0
26 3.6 3.1 2.1 149 83 —55
27 2.4 2.1 2.1 70 5.5 +0.3
28 3.8 33 2.7 173 82 —0.3
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(3)] » db & W | 540 | 23 |NNE n ~13 00 39.5 19.0 342 | 154 | 1.15] 1.2
(4), » W & W | 540 125]| S n o ~13 20 54.5 26.1 | 345 155 | 158 1.6
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V-23  IV-29
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X OPRHCHE L KPR BHE RS U ERR IR &,
EoLE Te ¥R THBRCBI ARD 757 T XHS Im
TOBERBREEZH Db T
FEA4E 1970 L 1969 ity L OME R A BRI L R i
KT 5 PHOKE KM O LK (X B KA
FHa®k|F9a R : =
4 AR | W@ (EsIm) | (geim)  RREE ) H M E
°C m-s~! ly ly
1970 w—23 8h~|8h 77 0.8 151 611
24 1" 6.8 0.7 165 632
25 " 5.2 0.4 174 X
26 " 5.0 0.7 149 X
27 " 3.9 19 70 140
28 » 438 0.5 173 654
29 " 6.1 0.7 168 570
30 " 7.3 0.7 205 (640)
& =] 8h~ 18h 5.9 0.8 157
1969 wW—13 8h~ 18k 3.2 038 87 X
14 " 48 2.3 159 470
15 " 42 1.4 164 522
16 " 0.2 1.2 101 368
17 ” 1.3 0.7 178 676
18 " 2.8 1.1 180 600
N 21 gh~18h 2.7 1.3 145
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FCIRIEREENO0C L0, & APR.25 , 8hOm ]
DRIOE D FRICHE S h b BEE, 4 ' 1"
A258 084107~ L l4cal-ecm™2C \
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P YT 5, BOHERO 3
ARcHEIh A28 3 IUECRER X J25
D EHTT R, TRETRERLHL ]
R THA >, .J30cm
1 BIHEOIEOER FOE T (RWAB) k1 SR L0

BAEOMEE A HFILKE LD TR TS i o0 RS 55 71 00 B U 5

BB

BHR FElsiFEoSERo% (I970F4 48, 4 L)
MEORBIL 7 A= v EREBIH OERELE, FHoKiEE oh AL
+— i AX~BRREHCIHE. B2RXWThIZEHEEH I m

‘ &t [ii] LA & 5| F %ﬁﬁ S{Zilll?l " gﬁﬁ? gﬁ:ﬂ:ﬁﬁ
A B ®A E- 2 I % = Tas Tun | Tas—Tap|[* B =
B m °C °C °C °C
W-—23 [4h30m izl 12.5 (9 350 10.2 9.4 0.8 1.3
15 46 it 24 (12) 400 8.3 8.8 —0.5
v-—29 11 50 g 24 (12) 400 9.9 7.3 2.6
12 00 g 19.5 (12a) 400 10.2 7.2 3.0 0.4
10 51 B 12.5 (9 350 9.6 7.5 2.1 0.2
11 26 Jk 27 (1 380 9.5 7.6 1.9
13 20 5] 12.5 (9 10.8 7.4 3.4 1.5
12 45 Jk 25 (13) 480 10.2 7.0 3.2
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Summary

The snow melt and runoff in a small drainage area of 11.4 km? in Moshiri, Hokkaido
was studied especially in connection with the areal differences in the rate of snow melt
and in some meteorological conditions in the area during a period from April 20 to
April 30, 1970. Kobayashi and others (1968) reported that the total amount of runoff
H,,, 25.4cm of water, of the same drainage area in Moshiri for 11 days in April, 1968,
was nearly the same as the amount of snow melt Mz observed in a level snow field at
the outlet of the drainage area. The amount of runoff H,, for one week from April
24, 1970 was, however, found to be 1.2 times that of the snow melt Mz at the snow
field near the outlet. To explain the value of the ratio H,/Mpz, the areal difference in
the melting rate of snow was observed by placing 15 snow stakes at the observation
sites which locations are shown in the map of Fig. 1 by small circles with site numbers.
Two of the stakes are at the place marked B near the outlet, where various meteoro-
logical elements were observed with automatic recording apparatuses. This site will be
referred to as the “lower station”. In Site-1, which is on one of the highest ridges of
the drainage area, the air temperature and wind speed were observed in addition to
stake measurements of snow melt. Most of the other stakes were placed on slopes in
various directions.

The process of snow surface lowering after 17h on April 21 is shown in Fig.4 and
the hydrograph, from which the daily amount of snowmelt runoff is separated, is shown
in Fig. 5. As shown in Fig. 6, the largest rate of snow melt was observed at Site-6
on a south-eastern slope with an elevation of 510 m, and reached 1.7 times the melting
rate of the lower station, where the elevation is 290 m. Further, the melting rate at
Site-1 (elevation : 547 m) was also 1.2 times as great as that of the lower station.

The whole drainage area was divided into 249 sections on a topographic map and

these were separated into six groups, which are north, west, south, and the east slopes,
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the highest ridges, and the lowest flat field. The ratio of melting rate in each group
to that in the last group was estimated as 09, 1.2, 14, 1.2, 1.2, and 1.0 on an average
respectively, which are based on the results of stake measurements. The weighted
average of these melting ratios using as a weight the area of each group, which per-
centage of the total area is shown in Fig. 8(a), was found to be 1.14. An interesting
fact that the melting rate in the highest ridge was greater than in the lowest field may
be partly explained by a considerably higher temperature of air and greater wind speed
on the ridge compared with those in the lower station. The comparison of these factors
is shown in Fig. 9. The most characteristic condition of the observation period in 1970
was a very weak wind (generally less than 1m/s) in the lower station, and extremely
stable profiles of air temperature and wind speed might exist on the lowest field near
the outlet. Therefore, lesser mixing of the atmosphere in the lower areas might cause
lesser amount of heat transfer from the air to snow and may give much lower minimun
temperatures of air and snow every morning (Fig. 10) compared with those in higher
places, except on cloudy days.

On the other hand, during the 5 days in April, 1969 the amount of snow melt in
Site-1 was observed to be 0.9 times that in the lower station, and the average wind
speeds in the lower station in 1969 and the wind speeds during the observation period
in 1968 were much higher than that in 1970.

The air temperatue (1 m above snow surface) on a north slope was found to be
0.2~15°C lower than that on a south slope with the same elevation, but, sometimes, it
was 3°C higher than that in station B 200 m lower than the slope.

The amount of runoff on Feb. 7 in the coldest season and with the deepest snow
cover (HS: 2m) was observed to be 1 mm/day. The rate of snow melt at the bottom
of the snow cover was 0.5 mm-water/day on an average of 75 days from Feb. 6, 1970.

Heat balance data during the daytime from 0800 to 1800 at the lower station shows
that 85~95% of the heat for snow melt was supplied by the radiation Q absorbed by
snow on fine days in late April, 1970 and 60~70% on cloudy days with a moderate
wind speed.

The amounts of sensible heat transfer Q4 from the air to snow and the heat of
evaporation or condensation Qz of water vapor are calculated by empirical formulae
proposed by Naruse and others (1970) using the observed data of the air temperature,
water vapor pressure, and wind speed at a height of 1 m above the snow surface. Thus
the calculated Q4+ Qx is added to the observed Qz for the period of 8 h~18h each day
and then the amount of snow melt M is calculated by (Q4+ Qe+ Qr)/80=Mca... This
is compared with the observed daily snow melt Moys. in Table 6 of the text.



