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Geostatistical method for evaluating the influence of point pollution source on river
water quality

XU Xiao-tong' TAO Yue-zan’ XI Dao-ying’
1. China Institute of Water Resources and Hydropower Research  Beijing 100044  China 2. School of Earth and Space
Science  University of Science and Technology of China  Hefei 230026  China

Abstract Based on the spatial distribution rule of water quality in rivers a method to evaluate the influence of multi
point sources on river water quality was established using geostatistical method for constructing spatial statistic structure of
variables and superposition principle. The velocity of cross section is not listed as a parameter in the model. Case studies
show that the result of the model is satisfactory even though the accuracy of the measured velocity cannot meet the

requirement of classic water quality models.
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xo Oc ¥ x Y X o 1 —
o CODy, o NH;-N
/km / wmt s/ mg L7/ mg L7
78
VX % 1 76 0.0098 0.685 0.007
® PN dc x x 2 60 0.2372 3.613 0.917
50 0.0558 5.665 0.109
4 28
4.1 1 “ ? 2004
1
4.2
78 km 1 2 3
CODy,
NH;-N 2003 d
2004
3
2003
1
2003
Y x CODy, Q>100m’/s 7y x =
2003 0.930" Q<100m’/s 7 x =0.946" NH;-N
2
o CODy, o NH;-N
o CODy, o NH3-N o CODy, o NH;-N o CODy, o NH3-N /% /%
2003-01-10 13 28.9  26.0 1 6.7 7.7 155 25.7 13.9 22.00 3.70 144 148 -0.9 -6.1
2003-02-10 10 43.9  27.5 9 8.3 8.2 143 112 245 29.84 —18.64 —166.4 14.2 10.3  42.2
2003-03-10 10 40.1  25.4 343 2.4 297 296 122 192 13.99 -1.79 -14.7 11.9 7.3 38.1
2003-04-10 22 26.5  17.5 4 8.6 8.7 287 2.8 10.3 1838 4.42 19.4 9.2 1.1 10.9
2003-06-10 12 20.1 15.4 2 92 205 542 11.8 8.4 12.51 -0.71 -6.0 7.5 0.9 10.9
2003-07-10 110 6.9 2.5 50.0 5.5 0.6 1250.0 5.1 0.5 331 1.79 351 05 0.1 10.7
2003-08-10 10 7.7 1.6 48.3 4.3 2.6 920 4.4 0.3 267 1.73 393 0.6 -03 -127.0
2003-09-10 1200 4.7 0.4 190.0 3.9 0.8 1730.0 5.1 03 3.9 1.11 21.8 03 0 -13.9
2003-10-10 670 4.3 0.6 123.0 4.0 0.4 1360.0 3.8 0.4 366 0.14 37 04 0 -3.5
2003-11-10 390 8.2 3.1 19.0 6.1 3.9 3160 6.0 1.0 735 -1.35 -22.5 2.4 -1.4 -143.0
2003-12-10 220 6.7 3.4 292 5.0 2.9 238.0 5.3 3.0 579 -0.499 -9.2 2.6 0.4 15.4
2004-01-10 32 6.9 54 0 5.2 3.0 14.0 3.4 1.0 4.80 -1.40 -41.2 3.3 -23 -230.0
2004-01-30 100 9.8 4.8 162.0 11.8 8.0 17.6 5.1 2.1 7.40 -2.30 -45.1 3.5 -1.4 -66.7
2004-02-10 80  10.8 9.0 71.0 6.8 5.3 105 6.9 58 850 -1.60 -23.2 6.7 -0.9 -15.5
2004-0220 80 9.6 52 121.0 5.8 5.5 53 9.9 3.5 8.00 1.90 19.2 4.1 -0.6 -17.1
2004-02-29 75 7.7 4.4 1260 5.3 3.5 38.5 9.9 2.9 560 4.30 43.4 2.7 0.2 6.9
2004-03-10 92 7.8 6.8 101.0 9.6 7.6 0 5.0 1.5 670 —-1.70 -34.0 5.6 -4.1 -273.3
20040320 60 4.0 7.4 952 5.6 8.6 40 2.6 55 3.5 -0.90 -346 58 -03 -5.5
20040330 60 23.0  10.0 50.6 8.9 6.4 7.4 1.5 7.5 17.60 -10.10 -98.2 7.5 -1.1 -17.8
2004-04-10 80 8.2 7.4 654 11.8 9.9 7.6 8.5 7.9  6.70 1.80 43.0 5.8 2.1 26.6
2004-0420 14 5.3 6.5 492 6.0 4.0 48 10.7 86 520 550 13.4 3.7 49  57.0
2004-04-30 42 6.1 6.0 51.2 4.9 5.6 7.2 5.1 54 500 0.10 -1.6 4.5 0.9 16.7
2004-05-10 28  10.8 6.0 0 7.0 5.5 59 7.5 105 8.40 -0.90 -20.3 4.8 5.7  54.3
2004-05-20 20  13.2 8.0 0 8.1 5.0 3.1 5.9 6.0 10.50 -4.60 -30.0 4.8 1.2  20.0
2004-06-10 22 103  11.0 24.2  10.0 0.5 0 4.3 0.8 9.40 -8.60 63 7.3 -6.8-1359.0
2004-06-20 8 11.4 10.0 45.8 10.4 2.8 50 5.1 47  7.90 -2.80 245 4.6 0.1 2.1
20040630 33 10.0 12.1 552 9.4 4.0 49 4.7 3.6 7.90 -3.20 154 7.0 -3.4 -9%.4
2003 2004 1 20 5 30 m*/s mg/L.
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(b) NH;-NZ%{
2
3 %
CODy, NH;-N
1 2 1 2
1 90.32 0.47 2.44 3.91 2.86 90.68 -0.01 4.22 0.45 4.68
2 77.30 1.05 4.15 9.91 7.62 88.94 0.03 3.43 0.40 7.21
3 -13.17 0.27 0.93 2.75 109.20 -1.08 -0.02 0.85 0.09 100.20
4 88.26 0.31 1.58 2.58 7.29 83.62 0.01 3.07 0.34 12.92
6 68.13 0.78 3.81 6.62 20.67 22.65 -0.02 5.04 0.54 71.81
7 15.82 0.06 0.29 0.47 83.26 74.92 0.02 3.03 0.36 21.25
8 27.72 0.78 4.04 6.47 60.98 - 142.31 0.28 60.12 6.76 173.80
9 89.32 0.03 0.16 0.26 10.19 85.69 0.02 2.62 0.31 10.87
10 86.50 0.06 0.33 0.53 12.63 102.24 0.03 3.60 0.42 -5.42
11 95.46 0.08 0.39 0.63 3.40 87.45 0.01 2.30 0.26 9.86
12 90.26 0.14 0.70 1.12 7.87 90.11 0.01 1.35 0.16 8.29
65.08 0.37 1.71 3.20 29.64 52.99 0.03 8.15 0.92 37.77
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