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Table 1 Flood disaster in Katsura River basin
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Table 2 Outline of Otokuni pumping station
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Fig.1 Map of study area and photo of observation stations
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Table 4 Average of water quality during dry weather condition in 2006
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Fig.2 Observed water quality during wet-weather condition in 2006
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Table 5 Statistical value of automatically detected water quality

pH COND | TURB DO Temp | DEP SAL TDS gt ORP Cl NO3 Ca

[[1 | [S/ml | [NTU] | [mg/L1] [°Cl [m] [%] [g/L]1 1 [ot] | [mV] |[me/L11 [mae/L]] [me/L
—/ HFEKER |# 30,726 30,726 30,726 30,726 30,726] 30,726| 30.,726| 30.726] 30,726] 30.726] 30,726] 30.726] 30,726
il 15 7.303] 0.010] 24446] 0.489| 13.900f 0.876] 0.001| 0.066] 0.000| 4339 7332 3.410] 7.997
2006/4/1|{gZ% 0.196] 0.001] 65.80] 0.153] 0.383] 0.083] 0.001{ 0.006] 0.000 17.8] 0.597] 0.730] 3.354
~ =X 8.240| 0.024| 999.00] 10.764| 26.869] 1.500] 0.010f 0.156] 0.000f 657.0] 28.000] 27.221| 66.000
2007/3/31 |5/ 5.000f 0.000 0.00] 0.000{ 7.560] —0.252] 0.000] 0.000] 0.000] 167.0/ 0.000] 0.000] 0.000
FE % | 30,696] 32651| 32,651 32,651| 32,651| 32,651 32,651| 32,651] 32,651| 32,651| 32,651] 32,651| 32,651
AHPIHER | FH 7.231] 0.013] 248.38] 0.600/ 19.390) 0.933] 0.004) 0.083] 0000] 407.3] 14.139] 3.812] 12.541
2006/4/1|{g % 0.123] 0.004] 4557] 0.251] 0.321] 0.017] 0.002] 0.025] 0.001 69| 2099] 1073 2734
~ s=A | 10.000] 0418 999.00] 10.145| 30.660] 1.805] 0.210] 2.655] 0.100| 602.5] 56.829] 27.557| 59.200
2007/3/31 15/ 5.000{ 0.000 0.00] 0.000{ 6.340] 0.000] 0.000] 0.000] 0.000 83.0 0.000] 0.000{ 0.000
a8 e 45540| 45540 45540 45540 45540| 45540 45540 45540| 45540 45540| 45540] 45540| 45540
| Z 2l T 6.746! 0.017| 156.09] 0.592| 17.491] 5.782] 0.009] 0.111] 0.000| 433.1] 15480] 3.186] 13.818
2006/4/1|{m= 0.152] 0.002| 73.98] 0.463] 0.196] 0.052] 0.001f 0.012] 0.000 204 0.908] 0.835] 2577
~ A | 10.000[ 0.154] 999.00] 10.764| 32.348| 7.108] 0.070| 0.984] 0.000| 681.1| 43.005] 22.680| 65.834
2007/3/31| &/ 5.000{ 0.000 0.00] 0.000{ 5.604] 0.200] 0.000] 0.000] 0.000] 129.0/ 0.442] 0.000] 0.000
ﬁ:ﬂﬁgﬂﬂll 3 35408| 35408 35408] 35408 35408 35408 35408/ 35408| 35408 35408| 35408] 35408| 35396
i )1 | BRAE FEi 6.255] 0.015| 120.06] 0.203| 17.515] 1.103] 0.007) 0.099] 0.000| 404.6] 17.373] 4.225] 16.687
2006/4/1|{R = 0.148] 0.001] 62.97] 0.311] 0598 0.021] 0.001f 0.003] 0.000 71.2| 6.324] 0.871f 3.399
~ =X | 10.000f 0128 999.00] 7.759| 28984 2403| 0.200| 0.820] 0.000{ 576.0 108.400] 24.079| 73.650
2007/3/31 |5/ 5.000{ 0.000 0.00] 0.000f 0.000] 0.300] 0.000] 0.018] 0.000] —-422.3] 0.000] 0.000] 0.000
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Fig.3 Simulation of stormwater runoff and river water
flow during wet-weather condition
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Fig.4 Simulation of pollutant runoff during wet-weather condition
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Fig.5 Verification of multi-variable model for water quality
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Table 6 Unit load of pollutants estimated by multi-variable model

MRE | AE TOC POC | DOoGC | T-N [ P-N [ D-N [ Ss
[mm] | [m3/day] R Efrelton/H]
#ﬁulﬁ@mt XOKEEREL
At 30.0] 2.84E+05 2.567 2413 0.154 0.442 0.144 0.298 15.810
2006/5/11 |&EAJI | Z 3 34.0] 4.99E+04 0.735 0.486 0.249 0.191 0.039 0.152 0.599
&) |ZRE 30.0] 1.40E+05[>%/KE & AIEEL
=L 300| 3.89E+05] 4582] 2319 2263[ 0810] 0581] 0.229] 55.723
=5 GIEUEA 17.0] 6.75E+04 0.269 0.217 0.052 0.070 0.036 0.033 1.208
2006,/9/6 R‘lﬁ 17.0] 9.78E+04 0.426 0.356 0.070 0.085 0.035 0.050 1.105
~9/7 A8 [ZE 17.0] 6.73E+04 1.070 1.005 0.065 0.086 0.043 0.043 0.166
&I =kH 17.0] 3.63E+05 0.347 0.189 0.158 0.175 0.080 0.095 0.819
HIIBE 17.0] 2.79E+05 0.823 0.572 0.252 0.219 0.094 0.125 3.532
=5 BICUEA 0.0] 8.92E+04 0.196 0.101 0.095 0.074 0.014 0.060 0.728
2006/9/8 ﬂlﬂ' 0.0] 1.23E+05 0.192 0.118 0.074 0.101 0.053 0.048 0.644
~9/9 A8 [ZE 0.0| 2.97E+04 0.404 0.349 0.055 0.063 0.050 0.013 0.096
&I =kH 0.0f 1.96E+05 0.314 0.175 0.139 0.090 0.041 0.049 0.587
EJII@ 0.0] 1.54E+05 0.784 0.473 0.311 0.153 0.021 0.132 0.552
JK 8 5 B i [kg/km2/ H
#ﬁ“|ﬂ%¢k XK E BLAEL
At 30.0] 2.84E+05 187.06 175.82 11.23 32.19 10.49 21.70] 1,152.19
2006/5/11 ||H @I |Z 3 34.0] 4.99E+04 283.91 187.57 96.34 73.92 15.06 58.86 231.22
1] =RH 30.0] 1.40E+05[X/KEEAIZEL
Ew 30.0] 3.89E+05 231.34 117.07 114.26 40.88 29.34 11.54] 2,813.22
=5 m &/ L 17.0] 6.75E+04 52.96 42.70 10.26 13.69 7.13 6.56 237.55
2006/9/6 ﬂlﬂ' 17.0] 9.78E+04 62.08 51.84 10.23 12.32 5.10 7.22 161.01
~9/7 FRJI [Z3 17.0] 6.73E+04 826.90 776.80 50.10 66.09 32.90 33.19 128.19
&I =kH 17.0] 3.63E+05 35.72 19.42 16.30 17.96 8.20 9.76 84.25
=L 17.0[ 2.79E+05]  83.14] 57.72] 2542  22.15 948| 1267 356.58
=5 BICUEA 0.0] 8.92E+04 38.57 19.92 18.65 14.56 2.82 11.74 143.26
2006/9/8 ﬂlﬂ' 0.0] 1.23E+05 28.04 17.18 10.86 14.70 7.65 7.05 93.84
~9/9 FRIJI [Z3 0.0| 2.97E+04 311.98 269.51 42.47 49.04 38.85 10.19 74.51
&I =kH 0.0f 1.96E+05 32.32 17.98 14.34 9.29 4.24 5.05 60.44
=Rl 0.0] 1.54E+05 48.40 34.13 14.27 10.88 4.03 6.85 176.58
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Fig.6 Runoff pollutants load estimated by multi-variable model
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Table 7 Comparison between river water quality and lateral inflow water quality

TOG[TC-IC] BAAo8
TOC[T] | POC[T] | DOCI[T] |SS[GA100] Li Na NH4 K Mg Ca
[mg/L] | [mg/L] | [meg/L] [mg/L] | [mg/L] [mg/L] [me/L] [mg/L] [mg/L] [mg/L]
— . RABFH | 36235 29367 06885 50122] 0.0000]  31.2400] 0.0000]  3.3992]  54808] 38.7007
Kk BmAJK [EXFFH | 21423 1.5165] 0.6258] 3.8667] 0.0000] _ 96.0894] 00000 _ 9.4884] 10.6315|106.0520
ok |mXmEs | 45877] 34553 1.1324] 23.202] 00000 31.4472[ 03657 3.4281] 50565 564876
Mg | EXEFEH | 38110 19706 1.8404] 10.073] 00000]  37.9743] 00000 50323 6.0428] 594792
=5 B AJK [EXETES | 21088 1.2902] _0.8186] _ 5400] 0.0000] _ 41.0175] _0.0000] _ 4.1451] _ 6.2086] 58.3010
ok |mXmEE | 49144] 40598 08546] 316556 00000/  335035] 0.0000] 3.5228] 5.1817| 56.8889
At | EXEEH | 24832 1.7498] 0.7334] 555500 0.0000 7.8156] 0.0000]  1.7028]  3.1748] 13.3297
B AK [EXFTH | 36.3158] 7.0489] 31.9140] 4.8000] 0.0000] 151.6775] _0.0000] 28.2587| 15.9619] 84.2319
. RAEFH | 58717 48988 09729] 27636] 0.0000]  933876] 0.0000]  7.3885]  8.1484] 68.9980
sEnl| zan | VK mxews
B AJK [EXEFH | 77880 6.2432] 1.5449] 28.0000] 0.0000] _ 52.0707] 0.0000] _ 54234] _ 6.5771] 62.5162
ok |TXFEEE | 23522] 19044 04478] 16.3040] 00000]  47.5049] 0.0000] 4.5960] 6.2982[ 72.8006
=RA| ’ EXEEH | 82096 55368 2.6728] 6.8000] 0.0000]  82.1243] 0.0000]  6.9966]  8.9586] 79.6346
11 B AJK [EXFFH | 26113 1.0047] 1.6066] 4.2400] 0.0000] _ 76.8751] 0.0000] 10.5578] 13.5585]121.0469
ok |mXEEs | 38794] 29040 0.8854] 280600 00000] 25.4285] 0.0000] 3.5178] 5.3748| 37.0620
=i WBXREEEL | 42290 27824] 1.4466] 45116] 00000  425841] 00000 42739 59765] 450395
R AK [mxmFS | 10.3748] 6.0569] 4.3179] 2.2000] 0.0000] 1,390.5982| 69.3772] 306.2339]  9.1456| 82.4055
TN BT E
T-N P-N D-N H2P0O4 F Cl NO2 Br NO3 S04
[mg/L] | [mg/L] | [mg/L] [mg/L] [mg/L] [mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
_ . RAEFH | 09502] 00915] 08587] 1.2687] 07415 6.4489] 00173]  0.0000]  0.6322] 3.0688
| | K e
K B AJK [EXEFH | 09017] 00603] 08414] 0.2687] 26124 8.9039] 00000]  0.0000] 06285 52048
ok EEEES | 17212 04607 1.2605] 1.3713] 06594 7.5752] _0.0011] _ 0.0000] _ 0.9819] 3.2842
A | EXEER | 14469 0.3301| 1.1168] 1.3642[ 0.3607 1.1511]__0.0421] __0.0000] __0.7114] 34118
=5 B AJK [EXEFH | 12541 03528] 09012] 1.0039] 0.0000 0.0000] _0.0000] __0.0000] _ 0.7265 35795
ok |EREEs | 16421] 03998 1.2423] 1.6775] 13521 85075 _0.0008] __0.0000] 09267 35489
VS - BXAETHE | 12967 05070 0.7897] 1.1158] 0.3926 95383 00196 _ 0.0000] 05067 3.2315
TR AJK [MXFES | 10.8936] 7.0813] 3.8122| 1.9180] 0.0000]  23.0436] 0.0000]  0.0000]  0.0000] 11.2155
: mERFEH | 22060 09787] 1.2273]  1.2385] 0.7784 55517 _0.0199] __0.0000] _ 0.8619] 3.7543
wmn| zan | K mxEws
B AJK [EXEFH | 14899] 06102] 0.8796] 1.7571] 0.0000 0.0000] _0.0197] __0.0000] _ 0.3735 _3.9308
ok |EXEES | 20235 02088 1.8148] 16380 00000]  11.6313[ 00147 0.0000] 1.3969] 7.5598
=RA[’ BXAETE | 13937 02655 1.1282] 2.2794] 1,0838 3.7566] 0.0000] __0.0000] 06207 47390
11 B AJK [EXEFH | 15542 02262] 1.3280] 0.8835] 0.0000 4.2894] 00108] _ 0.0000]  1.1670] 14.1498
ik ExBES ] 16707] 03016 1.3781] 1.6396] 02506 8.6659] 0.0177] __0.0000] _ 0.9585 45499
=R BXREE | 10787 01977] 0.8810] 1.9177] 0.0040 88020 00186] 00100 05751] 6.0906
B AK [mxmTH | 53.1166] 2.1317] 50.9850] 0.5709] 0.0000]  61.9566] 26.7291|  0.0520| 110.4277| 44.3862
0.9 DTOCﬂjﬁ,ﬂuiﬁﬂG)m‘FE?‘g]}— 40 0.10 —|:|Toc—{(;ﬁ;ﬁu}mﬁmgﬁ-pﬁﬁgﬁmﬁ]}— 0.4
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Fig.7 Runoff pollutants load and unit load during flowing down
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Hydrological Observation and Runoff Analysis in Nishihadukashi River Basin
- Evaluation of Pollutant Runoff Mechanisms from Non-point Source -

Yoshinobu KIDO

Synopsis

In this study, availability analysis is focused to use the flood control system for pollutant reduction
derived from non-point sources. Big tunnel stormwater storage system named "Donryu" is under construction
in Nishihadukashi river basin for flood prevention. This paper shows that basic investigations of stormwater
and pollutant runoff in this basin continuously carried out from 2004 to clarify the runoff characteristics and
effectiveness of pollutant reduction measures. Water level and water quality are automatically monitored by
electric sensors. Continuous stormwater samplings were carried out in several rainfall events. Stormwater
and pollutant runoff analysis by numerical models had good performance to simulate observed data. Some
water quality characteristics are defined by the observation and simulation. Finally, pollutant reduction
measures in near future are discussed.

Keywords: Nishihadukashi River basin, stormwater storage facility for flood control, stormwater and
pollutant runoff analysis, non-point source pollution
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