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Study on river water environment of urban and agricultural watersheds

— Case of the Barato, Kyu-Bibai and Wattsu rivers ——
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Table 1 Objective rivers and their watershed areas, percentages of land use area

Area of watershed

Areal percentage of land use (%)

River , - Type of watershed
(km?) Urban Agricultural Barren  Natural
Barato 195.59 41.0 36.0 14.6 8.4 Uran
Kyu-Bibai 138.16 3.8 81.1 3.1 12.0 Agricultural
Wattsu 26.20 25.7 30.1 8.0 36.2 Composite

Kyu-Bibai R. watershed
P (I
/ o
< K2

10Km

8Km

Fig. 1 Outlines of objective river watersheds and their survey points
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Table 2 Survey point and river name

Barato River Kyu-Bibai River Wattsu River
Bl Fushiko River K1 Kyu-Bibai River (U)* W1 Pond (river head)
B2 Kyu-Kotoni River K2 Daini-Kan River W2 Upper stream
B3 Shinoro-Shin River K3 Daichi-Kan River W3 Midstream
B4 Sosei River K4 Oonegai River W4 Down stream
B5 Hassamu River K5 Kyu-Bibai River (D)* W5 Confluence to Chitose River
B6 Barato River K6 Hokkai-Kansen (C)*

*U(upper stream), D(down stream), C(irrigation canal)

Table 3 Water quality measurement

Parameters

Method

BOD (Biochemical oxygen demand)
SS (Suspended solid)

TN (Total nitrogen)

TP (Total phosphorous)

NO,, NO,, NH,, Cl, SO,

pH

EC (Electric conductivity)

Water temperature

Water depth

5 days incubation method at 20°C

GFP filtration method

Colorimetric method (ultraviolet adsorption)
Colorimetric method (molybdenum blue)

Ion chromatograph method

Portable meter (TOA Co.)

Vi
Vi

On site measurement at fixed point
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Table 4 Data sources for analyzing watershed and land use

Objective Data source*

Watershed Kasen-Daicho (KS270), Tan-I-Ryuiki-Daicho (KS271), Ryuiki-Kai *
Hishusuiiki-Kai(KS-273), Suuchi-Chizu-25000, Suuchi-Chizu-50m-Mesh-Hyoko

Land use Ryuiki-Tochi-Riyo (KS603), Third-Mesh-Tochi-Riyo (KS200-1)

*KS: Digital National Land Information (Kokudo-Chiri-In)

Table 5 Catchment area and land use in three watersheds

River and Catchment Areal percentage of land use (%)
survey point area (ha) Urban Agricultural (paddy, upland)  Barren Natural

Barato River
B1 1,012 44.7 46.8 (0.4, 46.4) 3.0 5.5
B2 1,028 81.4 17.7 (0.4,17.3) 0.1 0.8
B3 3,076 27.2 43 .4 (0.5,42.9) 26.4 3.0
B4 2,118 84.5 12.5 (0.1,12.4) 0.7 2.4
B5 1,737 41.6 41.1 (0.8, 40.3) 13.6 3.7

Kyu-Bibai River
K1 627 4.7 88.9 (70.2, 18.6) 0.2 6.2
K2 4,305 5.8 63.9 (55.0, 8.9) 5.7 24.6
K3 3,398 3.4 78.2 (65.0, 13.2) 3.8 14.6
K4 2,155 5.2 89.5 (69.3, 20.2) 1.2 4.0
K5 5,071 2.0 85.5 (75.2, 10.3) 1.7 10.8

Wattsu River
W1 25 2.4 46.6 (1.3,45.3) 18.6 32.3
W2 62 3.8 76.0 (0.4,75.5) 6.3 13.9
W3 1,723 22.8 28.4 (4.1, 24.3) 10.0 38.7
W4 666 37.8 19.0 (4.9,14.1) 3.6 39.5
W5 144 26.3 65.7 (25.1, 40.6) 3.2 4.9
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Fig. 2 Average concentrations of organic pollutant (BOD, SS) for each survey point
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(OBarato, AKyu-Bibat:Irrigation period, AKyu-Bibai:Non-irrigation period, x Wattsu)

Fig. 3 Average concentrations of eutrophic pollutant (TN, TP) for each survey point
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Fig.4 Average values on dissolved nitrogen (DTN, DTN/TN) for each survey point
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Fig.5 Average concentrations of anions (Cl-, SO,?") for each survey point
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Fig. 6 Average values of pH and EC for each survey point
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B1~B6 Survey point
Sewage treatment plant

Sewage treatment area
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Fig. 7 Location of sewage plant and sewered area in the
watershed of Barato River
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Fig. 8 Daily flow of sewage effluent and river water, and rate of
sewage treatment area to catchment area
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Table 6 Effluent criteria at Soseigawa plant

Parameters Criteria
BOD (mg/1) 4.6
SS (mg/1) 5.5
pH 7.0
TN (mg/1) 12.5
TP (mg/1) 0.2
DTN (mg/1) 10.3
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Fig. 9 Monthly specific load of organic (BOD, SS) and eutrophic pollutant
(TN, TP) from each catchment area of Barato River
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Fig. 10 Daily flow of each catchment in Kyu-Bibai River
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Fig. 11 Monthly specific load of irrigation and non-irrigation periods, and their ratio

(Kyu-Bibai River)
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Fig. 13 Monthly specific load from three watersheds
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Summary

To clarify the difference in water envi-
ronment of river watersheds with different
land use types, water quality, river flows and
specific loads of pollutants were compared, in
a case study of the Barato River (urban
watershed), Kyu-Bibai River (agricultural
watershed) and Wattsu River (composite
watershed).

In the watershed of the Barato River, the
concentrations of BOD, TN, DTN, Cl- and
SO,*~ were generally higher compared with
the other watersheds. Daily river flows and
specific loads of pollutants varied widely
between catchments within the watershed,;
high in the catchments with effluent water
from sewage treatment plants and low in the
This is
due to the joint treatment system for rain

catchments with no effluent water.

water and domestic waste water in Sapporo.
It was considered that water amenity of
rivers with low daily flows was insufficient.

The Kyu-Bibai River as an agricultural
watershed showed great differences in water
quality, river flow and specific load between
the irrigation periods (May to August) and

non-irrigation periods (September to Octo-
ber), because the main use of agricultural
lands is paddy fields. The concentrations of
SS and TP during the irrigation periods were
clearly higher than the non-irrigation periods,
resultant from farming practices of puddling
and other field managements. River flows
and specific loads of pollutants during the
non-irrigation periods were one-fourth to
one-tenth of those during the irrigation
periods.

In the Wattsu River, as a composite
watershed, water quality and specific load
varied with catchments within the watershed,
reflecting the different types of main land use
in each catchment area. A catchment with
dairy agriculture was extremely high in con-
centrations and specific loads of BOD, SS,
TN and TP, whereas a catchment with urban
housing complex was high in BOD and pH.

Effluent specific loads from watersheds
were high in BOD and TN at urban water-
sheds, and high in SS and TP in the agricul-

tural watershed during the irrigation periods.



