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Topography of Sapporo fan and location of gauging station in Toyohira
River. 1: Gauging station, I: Ishiyama and K: Kariki, 2: Urban area
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Fig. 2. Change of the total working expence for snow removing and the total ~
amount of snowfall for winter season from 1974 to 1985 in Sapporo.
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Fig. 3. Change of the difference (4Q) in annual discharges measured at stations of
Kariki (Q#) and Ishiyama (Qr) in Toyohira River. 4Q=Qxs—Qr
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Fig. 4. Relation between the difference (4Q) of monthly discharges and the
monthly discharge (Qs) of Ishiyama St. for 1973-1974.
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Fig. 5. Relation between the difference (4Q) of monthly discharges and the
monthly discharge(Q;) of Ishiyama St. for 1983-1984.
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Fig. 6. Relation between the difference of daily discharges (4Q) and
the daily discharge (Q;) of Ishiyama St. during the snow

melting season, April to June 1974.
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Relation between the difference of daily discharges (4Q) and

the daily discharge (Qr) of Ishiyama St. during the snow

melting season, April to June 1984,
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Fig. 8. Change of the total snow volume in dumping places and the total working
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Fig. 9. The ratio of the snow volume in dumping places of Toyohira River to the

total snow volume in whole dumping places of Sapporo.
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Table 1. Snow densities measured in Sapporo

) . Number of Mean o, .
Sampling site sample snow density Standard error

resh SnOw 5 sites in ,

Fresh snow Hokkaido Univ. 50 0.0924 0.0015
Snow of 8 sites in .

road side Sapporo city 80 0.427 0.0045
Snow of 2 sites in .

dumping places Toyohira River 20 0.437 0.0065

Measuring date: 18, 22, Dec. 1986 and 10, 14, Jan. 1987.
Sampler: a cylinder made of stainless steel, diameter of 10 cm, length of 20 ¢m.

Table 2. Snow volume of dumping places for 1984-85 season in Sapporo

o Area Populgtion Snow _volurne of Ratio of snow transport
District lm? density dumping places to total snowfall
per km? m? (snow)/season % for water

Kita 62.7 3,280 l 2,443,000 3.50
Chuo 461 3500 | 1,671,000 3.26
Higashi 57.3 3,900 1,405,000 2.45
Shiroishi 59.5 4,210 1,397,000 211
Toyohira 106.1 2,250 1,827,000 1.55
Nishi 131.5 1,960 1,116,000 0.76
Minami 654.9 210 548,000 0.08

Total 1,118 1,340 10,410,000 E 0.80

1) Values at 1983.
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Fig. 10. Change of the ratio of the snow melt water in dumping places of
Toyohira River to the discharge (Qr) of Kariki St.
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Abstract

Runoff characteristics of the Toyohira River and effects of snow dumping on them in the Sappro
urban area were investigated to study the interactions between urban developments and hydro-
logical conditions. The river discharge data were obtained at Ishiyama - upper reach station -and
Kariki - lower reach Station. The annual runoff into the Toyohira River between Ishiyama and
Kariki - Sapporo urban area - defined as the difference in discharge between the two stations have
increased since at least 1973. This increase of runoff is remarkable during the snow melting
season, April to June each year. A large amount of snow is dumped at places provided along the
river, bnt the amount of snow melt water resulting from these places was only 1% of the discharge at
Kariki Station. Therefore, the dumping of removed snow has no large effects on the increased
river runoff during the snow melting season. It was concluded that the increase of river runoff
was due to the decrease of water leakage to groundwater caused by river-protection works and
the increase of water runoff from urban areas caused by developments such as paved roads and

sewer systems.

Key Word: River (filJll), Runoff (§i!ti), Snow Removing (%), Snow Dumping Place (Z#TH),
Urban Development (#ififk, #B#ifiJE), Snow Melting Season (fliZ5it)



