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Table4 0OO0O0OOOOOOOO
Data of water quality of investigation points

cood ooooloofFEooop re | oool ke | Nt | KT | M@ | ca®' | or | NOsN| NON| s | HCO | Z Cation | I nion
C/A
00 |0BgI0 POOO0N mS/m) | (mgh) | (mg/)) | (mg!) | (mgh) | (mg/l) | (mg!) | (mg/l) | (mg) | (meg/l) | (meg/)) (meq/I)
Al 2004/6/18 | m O 2208 045] 1520 8.33 7.83 132 1.89 931 6.87 0.00 0.00 232 0.74 0.99 0.99] 1.01
A2 | 2004/6/18 | o O 2185 335| 17.10 6.40 8.40 0.94 1.36 8.91 3.38 0.00 0.00 2.13 0.77 0.95 0.91| 1.04
A3 2004/6/18 | = O 2151 043 14.80 8.22 7.81 1.06 1.91 6.12 6.28 0.00 0.00 3.11 0.57 0.83 0.81| 1.03
A4 | 2003/10/15| = O 1758 0.29 8.70 5.91 7.42 2.23 1.41 4.41 7.68 0.07 0.00 1.71 0.43 0.72 0.69| 1.04
A5 | 2003/10/15| = O 1645 0.45 8.70 5.36 7.28 0.60 127 3.87 5.74 0.10 0.00 1.92 0.41 0.63 0.62| 1.02
A6 | 2004/6/18 | o O 1602 436 13.70 9.72| 1032 1.96 2.57 7.79 423 0.00 0.00 4.94 0.85 1.10 107 1.02
A7 | 2003/10/15| = O 1534 044 8.50 531 7.17 0.60 137 4.52 572 0.09 0.00 1.59 0.43 0.67 0.63| 1.06
A8 | 2003/10/15| w O 1419 035 8.50 533 7.46 0.67 127 1112 5.78 0.09 0.00 1.67 0.72 1.00 0.92| 1.08
A9 | 2003/10/15| m O 1312 033 8.30 5.40 7.25 0.65 1.39 4.44 5.67 0.09 0.00 1.69 0.43 0.67 0.63| 1.05
A10 | 2003/10/15| = O 1189 034 8.50 531 7.66 0.95 1.45 4.70 5.57 0.08 0.00 1.74 0.51 0.71 0.71| 1.00
All | 2003/10/15| = O 1083 0.33 8.80 5.44 7.39 0.59 122 5.45 5.60 0.08 0.00 1.51 0.48 0.71 0.67| 1.05
A12 | 2003/10/15| = O 935 0.33 8.70 5.31 8.06 0.59 1.34 439 6.46 0.18 0.00 2.37 0.40 0.70 0.65| 1.07
A13 | 2003/10/15| = O 818 0.37 8.40 5.99 7.28 0.55 L12 3.58 5.60 0.08 0.00 1.56 0.42 0.60 0.62| 0.97
Al4 | 2003/10/16| m O 671 0.33 8.50 5.52 7.42 0.60 1.39 430 5.78 0.00 0.00 1.85 0.44 0.67 0.64| 1.04
Al5 | 2003/10/16| = O 545 0.37 8.80 5.39 7.45 0.54 1.10 3.57 5.61 0.00 0.00 1.52 0.41 0.61 0.60| 1.01
Al6 | 2003/10/16| = O 341 0.33 8.80 5.42 727 0.83 122 435 5.94 0.10 0.00 2.09 0.41 0.66 0.63| 1.04
A17 | 2003/10/16| = O 236 0.31 9.00 547 7.53 0.78 1.42 4.49 6.00 0.00 0.00 1.63 0.47 0.69 0.67| 1.03
A18 | 2003/10/17| = O 125 0.27| 1020 5.95 7.42 1.00 1.47 4.46 7.36 0.00 0.00 1.54 0.43 0.69 0.67| 1.03
A19 | 2003/10/17| = O 34 0.17] 1230 6.04 7.49 1.28 1.58 5.02 7.33 0.00 0.00 1.39 0.51 0.74 0.74] 1.00
Bl 2004/6/15 | o O 1391 217 13.70 8.63 8.57 3.68 1.55 4.18 6.75 0.00 0.00 439 0.51 0.80 0.79] 1.02
B2 | 2004/6/15 | AO 1391 0.75| 12.80 8.27 8.90 0.42 2.01 6.63 2.79 0.00 0.00 7.93 0.58 0.89 0.83| 1.08
B3 2004/6/15 | o O 1384 497| 11.50 9.08 9.13 0.21 1.81 7.76 3.14 0.00 0.00 8.84 0.64 0.94 0.91| 1.03
B4 | 2004/6/15 | w O 1375 437| 1170 7.40 8.69 0.45 1.77 5.09 3.15 0.00 0.00 6.50 0.58 0.79 0.80| 0.98
B5 2004/6/15 | = O 1363 294 12.50 7.80 8.68 0.58 1.67 4.87 3.16 0.00 0.00 5.85 0.54 0.77 0.75| 1.03
B6 | 2004/6/15 | o O 1343 3.53| 1130 834 7.90 0.44 1.66 7.35 2.77 0.00 0.00 436 0.66 0.86 0.83| 1.04
B7 | 2004/6/15 | o O 1334 371| 1260 747 7.78 0.17 1.18 4.45 2.40 0.00 0.00 476 0.46 0.66 0.63| 1.05
B8 | 2004/6/15 | o O 1223 321 1230 8.10 7.93 0.37 1.74 5.64 2.06 0.00 0.00 2.77 0.52 0.78 0.63| 1.24
B9 | 2004/6/15 | w0 1233 0.74| 1230 7.84 7.54 0.15 132 435 2.06 0.00 0.00 2.76 0.52 0.66 0.63| 1.04
BIO | 2004/6/15 | AL 1219 351 1130 8.32 op op 0 op op op op op op op op oo
BIl | 2004/6/15 | o O 1191 3.94| 12.50 8.30 8.43 0.46 1.56 6.87 2.90 0.00 0.00 5.04 0.66 0.85 0.85| 1.00
BI2 | 2004/6/15 | m O 1201 0.74| 12.40 7.84 7.77 0.64 1.89 9.39 5.81 0.00 0.00 2.73 0.67 0.98 0.89| 1.10
BI3 | 2004/6/15 | o O 1072|  4.80| 1250 10.05 9.78 0.79 2.01 8.90 3.04 0.00 0.00 7.15 0.77 1.06 1.01| 1.05
B14 | 2004/6/14 | o O 1031 4.08| 1320 1334 8.87 0.51 1.66 7.74 2.50 0.00 0.00 5.76 0.69 0.92 0.88| 1.04
BI5 | 2004/6/15 | o O 954  337| 1130 13.81| 13.80 0.87 4.48 8.63 3.54 0.00 0.00 8.72 1.07 1.42 135] 1.05
BI6 | 2004/6/15 | w [ 915 0.67| 12.20 7.99 7.85 0.83 1.83 7.95 5.57 0.09 0.00 1.94 0.71 0.91 0.91| 1.00
B17 | 2004/6/15 | m [J 799 070 1220 7.86 7.85 0.80 1.79 8.60 6.41 0.12 0.00 2.17 0.71 0.94 0.95] 0.9
Cl 2004/6/17 | w0 1545 0.65] 1530 5.89 6.22 1.81 123 3.58 4.11 0.00 0.00 2.06 0.41 0.60 0.57] 1.05
2 2004/6/17 | = O 1466  0.56| 12.60 6.00 6.56 2.03 135 1114 4.85 0.23 0.00 2.55 0.77 1.00 0.97| 1.03
C3 2004/6/17 | = O 1468  0.88| 12.60 5.98 6.25 2.13 120 3.63 5.18 0.00 0.00 421 0.33 0.61 0.57| 1.07
c4 | 2004/6/17 | AD) 1393 120 18.80 6.60 6.38 3.58 134 4.07 6.60 0.00 0.00 2.54 0.46 0.68 0.70| 0.98
c5 2004/6/16 | = O 1335]  0.81| 1720 8.35 7.76 1.61 1.64 7.30 6.49 0.00 0.00 2.66 0.60 0.88 0.84| 1.04
Cc6 | 2004/6/16 | w0 1322 op op op 593 2.67 136 3.34 4.64 0.00 0.00 1.96 0.39 0.61 0.56| 1.08
c7 2004/6/16 | = O 1311 0.69| 18.90 7.80 8.17 1.52 1.74 5.93 6.55 0.00 0.00 4.09 0.60 0.83 0.87| 0.96
C8 2004/6/16 | = 0 1287 0.73| 12.80 5.98 6.39 1.56 1.30 5.21 4.08 0.00 0.00 1.57 0.49 0.69 0.64| 1.08
C9 | 2004/6/16 | w O 1259 136 10.80 6.26 6.51 0.80 1.43 5.35 2.81 0.00 0.00 2.11 0.53 0.69 0.66| 1.05
C10 | 2004/6/16 | AL 1354 1.47|  20.90 5.92 7.31 0.71 135 6.56 2.97 0.00 0.00 2.77 0.58 0.77 0.72] 1.08
CIl | 2004/6/16 | AL 1305 1.19| 18.80 5.89 7.54 0.57 139 3.96 3.08 0.00 0.00 229 0.50 0.65 0.64| 1.03
C12 | 2004/6/16 | AD] 1309|  0.66| 16.20 7.44 7.97 3.44 137 4.19 6.50 0.00 0.00 3.72 0.47 0.76 0.73| 1.04
CI3 | 2004/6/16 | AD] 1245 127|  21.00 5.52 6.44 0.91 125 7.97 3.43 0.00 0.00 2.34 0.63 0.80 0.77| 1.04
Cl4 | 2004/6/16 | AL 1196 132 9.60 7.84 9.29 0.76 1.97 4.87 3.37 0.00 0.00 4.77 0.64 0.83 0.83| 1.00
CI5 | 2004/6/16 | AL 1163 0.86| 13.70 6.40 6.73 0.84 1.59 8.83 2.90 0.00 0.00 242 0.71 0.89 0.84| 1.05
Cl16 | 2004/6/16 | = [ 1125 0.75| 14.20 5.61 6.48 0.68 124 8.36 3.10 0.00 0.00 230 0.68 0.82 0.81| 1.01
C17 | 2004/6/16 | AC| 1093 158 12.50 6.99 8.79 0.48 1.73 4.09 2.78 0.00 0.00 427 0.56 0.74 0.72| 1.02
CI8 | 2004/6/16 | AL 1056  0.72| 11.40 5.70 6.34 0.72 1.26 8.58 2.83 0.00 0.00 1.80 0.67 0.83 0.79| 1.05
C19 | 2004/6/16 | AL 1023 334|  13.60 6.63 7.67 121 1.35 4.29 3.99 0.00 0.00 1.84 0.55 0.69 0.70| 0.99
C20 | 2004/6/17 | o O 967 296| 10.80 6.72 8.43 1.85 1.91 3.70 4.18 0.35 0.16 3.23 0.51 0.76 0.72] 1.05
C21 | 2004/6/17 | = [ 942 0.76| 1530 5.66 6.55 0.89 1.24 3.74 3.26 0.00 0.00 1.97 0.42 0.60 0.55| 1.08
C22 | 2004/6/17 | = [ 853 0.72| 1530 6.12 6.56 1.68 127 3.70 3.86 0.00 0.00 427 0.41 0.62 0.60| 1.02
C23 | 2004/6/17 | w O 732 0.85| 15.50 5.65 6.50 0.85 125 3.85 3.29 0.00 0.00 1.91 0.46 0.60 0.60| 1.01
C24 | 2004/6/17 | w O 676 0.80| 15.50 5.62 6.47 0.81 127 8.43 3.10 0.00 0.00 2.15 0.65 0.83 0.78| 1.06
DI | 2003/10/14| OO 900 297 11.50 781 10.16 0.44 1.55 8.17 3.03 0.00 0.00 5.62 0.73 0.93 1.06] 0.99
D2 | 2003/10/14| = ] 832 234| 1220 6.81 9.20 0.35 1.40 6.00 3.21 0.00 0.00 436 0.59 0.82 0.77| 1.07
D3 2004/6/18 | A0 908 123 1240 6.79 7.09 1.79 1.50 931 4.18 0.00 0.00 1.48 0.74 0.94 0.89| 1.06
D4 | 2004/6/18 | AT 877 128 1590 6.64 7.51 1.36 2.04 4.19 3.68 0.00 0.00 2.96 0.56 0.74 0.72| 1.02
D5 | 2003/10/14| = 747 129 12.50 6.39 8.77 0.31 1.08| 1113 3.03 0.00 0.00 421 0.78 1.03 0.96| 1.08
D6 | 2004/6/17 | A 698 1.07| 1420 896| 11.55 1.69 3.15 3.23 2.58 0.00 0.00 4.43 0.75 0.97 0.91| 1.06
D7 | 2003/10/17| = O 629 0.93| 12.50 6.23 8.84 0.60 1.39 4.64 3.54 0.00 0.00 3.99 0.53 0.75 0.71] 1.05
D8 | 2004/6/17 | m ] 509 1.50| 18.20 8.36 8.86 1.41 1.84 8.36 3.95 0.00 0.00 5.69 0.72 0.99 0.95| 1.04
D9 | 2004/6/17 | m ] 429 1.34| 18.60 8.19 8.09 0.47 1.84 8.15 3.22 0.00 0.00 3.86 0.71 0.92 0.88] 1.04
BCI | 2003/10/17| = 583 0.39]  12.00 5.20 7.99 1.56 1.23 3.64 6.15 0.00 0.00 2.22 0.45 0.67 0.67] 1.00
BC2 | 2003/10/17| = O 506 031 1160 5.17 6.95 1.09 112 1036 5.64 0.00 0.00 2.12 0.65 0.94 0.85| 1.10
BC3 | 2003/10/17| = O 429 030] 12.00 5.29 7.30 0.94 1.01 3.34 5.22 0.00 0.00 2.17 0.38 0.59 0.57] 1.04
BCD1 | 2003/10/18| = O 307 0.47 8.50 4.84 7.24 0.55 1.04 3.42 5.20 0.00 0.00 1.74 0.40 0.59 0.58] 1.01
BCD2 | 2004/6/18 | o O 240 397 1590 9.54| 1022 3.19 1.86 5.74 572 0.00 0.00 432 0.67 0.97 0.92| 1.05
BCD3 | 2003/10/18 | = O 152 0.64 8.80 4.84 7.88 3.84 1.90 5.60 5.70 0.00 0.00 0.30 0.63 0.88 0.80 | 1.10
BCD4 | 2003/10/17 [ w O 59 0.28] 1290 5.68 7.07 0.80 1.08 3.41 5.05 0.00 0.00 1.78 0.37 0.59 0.55] 1.07
0 o0000DD0DADDDDDOODDOOODRO0O0
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Distribution of hexa-diagram
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Table6 0000000 OO200310000000000
Relation between flow rate and catchment area of each branch
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Effect of Springs in Riverbed on Hydrological Environment
of Chiruwatsunai River in Kushiro Wetland

TSUCHIHARA Takeo, NAKAYA Tetsuo, ISHIDA Satoshi and IMAIZUMI Masayuki

Summary

The effect of spring water around Kirakotan cape and Miyajima cape where a virgin environment is left in Kushiro
wetland on the hydrological environment is evaluated by the results of explorations and water quality surveys.
Chiruwatsunai River that flows in the investigation area is composed of four branch rivers, which are named A to D-
rivers. Investigation results reveal that the westernmost branch river, A-river, is almost composed of surface water,
and other three branch rivers are under the influence of groundwater. Groundwater that has an impact on hydrological
environment of Kushiro wetland is not only spring water flowing into a wetland area from the boundary between a
wetland and a hill but also spring waters inside of a wetland area, which have two types; one is a spring of subsidence
hole type and the other is a spring of boiling sand type. Especially, a lot of springs of subsidence hole type are con-
firmed in B-river that is located in the central part between Kirakotan cape hill and Miyajima cape hill, and show the
difference of water quality with other three branch rivers. These springs are probably due to the discharge of ground-
water from both hills.The ratio of groundwater included in the Chiruwatsunai River is estimated to be 20 to 30 % from
the results of flow rate measurement. These results indicate that the spring water in the riverbed of Chiruwatsunai
River has a large effect on hydrological environment of this river.

Keywords : kushiro wetland, groundwater flow, spring in riverbed, water quality



