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Snow-melt of the Takinami River

By T. Nishizawa*, K. Gotoda, T. Arai, Y. Tateishi and 0. Honda
Kasen-Suion-Chosa-Kai (The Research for River Water Temperature)

Abstract

The Takinami River is one of the branches of the Kuzuryu River, which has rather a narrow drainage
area (68 km?). Just before the ablation season of 1963, a snow survey was made along six snow
courses in the river basin.

Total water equivalent of snow in the drainage area amounted to about 9,606x10¢m? at the end of
March., Discharge from the basin was measured at Yakushi gauging station. The daily peak of discharge
appeared about seven hours later after the time when the daily maximum heat supply to snow surface
appeared. This time lag may be caused by the iransmission and retention of water in the snow layer,

Heat balance of the snow cover was measured at Kinehashi station in the last decade of March.
The data and calculations are summarized in Table 4. Local climatic survey of the snow-melt was also
made in the same observation period at five fixed stations. Ablation was measured directly by the
small tank ablation meter, and the results showed a good agreement with the decrease in total water

equivalent of snow,
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Regression equation between snow
depth (D) and elevation {(H),

Direction of

Counse | Rggiesion | Date of snow| Direcior
A (1— 8 | D=0.9240,0030H | March 26—28 | NW—SE
B (34—47) | D=0.99+0.0030% | 26--27 S—N
C (22—33) | D=0.90+0. 00305 | 2% | SSE—NNW
D (48—53) | D=0.17+0. 00435 - %-27| S—N
E (3—1T) | D=1 10+0, 00255 %—271  W—E

F (18—21) | D=1.30+0, 00205
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Water equivalent of snow in the
Takinami River Basin.

Division by ‘

| _

the elevacivn | ATg gfeach | Megg spowe | Hater equiy
2 © km?) {m) P md)

300— 300 . 081 0,42 50,2x 1
00— 400 .04 0.76 231.0
00— 500 | 6.5 | 0,97 648, 0
500— 600 | 6.68 | L1 ‘ 788.2
600— 700 ! 810 | 1.18 935.8
00— 800 6.8 | 1.33 912.4
800— 900 | 1n05 | L4 | 1,851
900—1,000 582 | 1.66 " 9861
1,000—1,100 ; 5.60 | 1.87 1,084.0
1,100-1,200 | 4 1.8 895.9
1,200—1,300 | 430 1.87 804.1
1, 300—1, 400 2.3 1.68 4015
1,401,500 | 203 1.63 o 3%0.8
Total | esor | 9,606.2
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Fz-3 HMEREOBRNZ
Thermal exchange on snow surface.
(Unit ! cal cm-2 per 3 hrs)

Time | § 1+ L | V¥ { B ‘ M
25—26 days | ! | '
18214 -21.6 1 —~ L& DO —14 —18.6
21— 0 —225 © —2.3 . —l.4 ! 10t —1%.8
¢—3 . -21.6 - —3,8 1 —24 =19 —135
3—6  ; -18.0 | — 4.0 —%3 1 -08 i —9.8
6— 9 Pows | -2 0.6 47 8.1
8—12 | 878 | ~ 452 . &1 1.3 86. ¢
1215 | 633 | - 53 01 60 58,5
1518 0.5 | —48 ° 45 0.0 0 0.8
26—27 days | .
13—21h | —20.7 ' — 2.4 —2.8 | —-L4 =141
21— 10 | -19.8 | — 18 -2.9 0.2 -153
D 3 —~18.0 | — 3.4 —-1.0 0.6 —13.6
3—§ —15.3 | — 4.5 —0.6 | -1.3  —8.9
6—9 225 . — 41 22 0 24, 220
912 78.0 © — 3.7 1.9 1 03 78.5
12—15 | 648 | — 5.4 6.5 . 0.0 « 637
I5-18 | 130 | — 6.6 33 00, 163
28 days ‘
§— 1.3 | — 4.9 L4 22 12,6
9—12 4.2 | —17.6 i1 ;0.0 81,7
12-15 | 608 . —86  —0.3 0.0 70.7
15-18 | 131 : —10.8 ¢ -29 ' 0.0 26.9

S i net radiation on snow surface.

L : sensible heat flux on snow surface.
17 : latent heat flux.

B : heat flux conducted into snow cover.
M: heat of fusion of snow.

F—4 BPHLOTHY
Summary of heat balance items,
(Unit : cal ¢cm-? per 12 hrs)

date

I 250 % | 2627 27 | o8

| 1s=6n ‘ 6-18h | 18-6h 6—18h‘ 6180
s ! —s3.7 | 1622 @ 738 | 1783 1 1504
L I —1n7 ¢ —179 | -121 1 =198 | —43.0
v [ 71 1 03 —7.3 1 138 : &3
B | -2 60 | — 2.5 27 | 2.2
M © 519 | 185 | 1oL9
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F—5 HEFOWE
Daily ablation of snow,

26 | 21 ! g
date ‘ !
6—18h
M= M80 (g cm2) Loz zo | 23
P @em2 | 03 ‘o4 | 050
o(l—sefre) (g em-2) 0.8 0.40 ‘ 0. 46
4H=M'[s em) 4.9 5.2 48
=Mo(l~wim} (em) 56 57 ! 5.2
JHobs (em) [} 5—5.5 4‘ 7

4H: depression of snow surface.
M water equivalent of snow cover.
w/m: mean water content in $now cover.
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BB W Bl R B R
e Climatological data in the river basin, o
- “Station T
Yakushi Kitadani Sugivama J Obara Nakanomata
Eiement - . i
Elevation of point {m) 190 357 429 i 530 560
Snow depth on Mar. 30 145 186 9| 148 284
The end of continuous snow cover Apr. 18 Apr, 20 i Apr. 22 Apr, 18 May 1
" The ablation speed from Mar. 30 . T
" tem/day) o 7.68 ] 8. 86 8.3 7.79 8.84
The average solar radiation from Mar.
30 to the end of continuous snow 303 313 — 292 314
cover (ly/day> R R -
The average of max. temperature from
Mar. 30 to Apt 11 (o0y ThTeeR 1 1w 17.51 15.79 15.61 1504
The average of min. temperature from -
Mar, 30 to Apr. il (°C) B 1.46 1.13 1.98 1. 51
The average of mean temperature —
___ from Mar. 30__';_0_ Apr. 11 CC) L 8,60 i 9. 32 8. 89 €.31
The average wind speed from Mar, 30
to the end of continuous stow cover 0.77 0.74 1.09 0, 66 0. €5
(m/s) (6—18h>
Yakushi
ly/day Kitadani ly/day '
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25 100 0g 5% 300
0 ' . I N ) A E
2R 200
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0.0 s 8 100}
M/ < 5
£ 5.0k ; v £ 0
E‘ .'f cm
2 10F 0
/ o - M/P 0
15.0L 5.0}
€m =
- &
20.0 = 10.0F
=
=)
15.0 f < 15.Q0F
s 10.0}f 20.0L
@ ) cm
bﬂ i
E 5.0 5.0
&
L 0.0 2 0.0
2% 2 '
EE —s0 k-
2 o - —5.0F
- - =
g & —10.0 £
e —100 kR
= 3 2 & —loof
T8 |
= || L X - 15 0 i i L i
St .
5 10 15 R 15 10 15
Mar. Apr. Mar.. Apr.
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Interdiurnal change of snow depth,

Interdiurnal change of snow depth, r oW
ablation and solar radiation. .

ablation and sclar radiation.
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B—2(3) HER, MZEBIUCBHEOEIL
Interdiurnal change of snow depth,
ablation and solar radiation.

# 8.4cm/day, /EHiISIE 7.9cm/day, FiifhAut
#9 7.7 cm/day Offi%EFREL TV 5.

WEE, COVERMEREERYEH L AUMoEYE
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Observed interdiurnal change of snow
depth (AHobs)

H-—3 RBEROT(LEMFRLOERFR
Relation between the calculated interdiurnal
change of snow depth (4Heca1) and the
observed change (4Hous).
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Interdiurnal change of snow depth

H—4 SMEFEOWHA & ARATEORHE
Relation between daily maximum discharge
and interdiurnal change of snow depth,
(O : fine day, @ : rainy day)
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