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Spatial distribution characteristics of water
quality in Bailianjing Reach of Shanghai
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Abstract: The investigation on water quality of Bailianjing reach in Shanghai was carried out from April 2007
to April 2008. Six cross sections were chosen and the survey covered both the spring and neap tides throughout
the year. Five water quality parameters which were dissolved oxygen (DO) , permanganate index (COD, ),
ammonia nitrogen (NH;-N) , total nitrogen (TN) and total phosphate (TP) , were used to calculate the single
factor water quality identification index and the comprehensive water quality identification index ( WQI) of 6
cross sections. As to the spatial distribution, water quality became worse when the river flowed into the
residential areas. As to the time distribution, the water quality was worse in low water period than high water
period and also worse during neap tide period than spring tide period. More than 90% of Bailianjing reaches
exceeded standard ]V according to the Environmental Quality Standard for Surface Water. The main pollutants
were TN ,NH;-N and TP. The water quality showed the best in August and September during the investigation
period.
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Tab.1 Single factor and comprehensive water quality indexes of Bailianjing during spring tide period

St.1 St.4
ik DO COD,, NH;-N TN TP WQI DO CODy, NH;-N TN TP WQI
2007-05-03 6.52 4.20 6.52 6.62 7.03 6.224 6.62 4.50 7.73 7.43 8.74 7.034
2007-06-01 6.62 4.90 4.10 7.43 5.71 5.813 6.72 5.01 7.13 8.84 7.63 7.135
2007-07-03 6.62 4.80 6.32 7.23 5.21 6.024 6.42 4.70 6.32 7.03 5.31 6.024
2007-08-01 6.42 4.70 5.61 6.62 5.71 5.814 6.32 4.60 6.22 6.62 4.80 5.713
2007-08-30 6.62 4.50 2.20 6.82 5.31 5.113 6.62 3.90 3.30 6.92 5.41 5.214
2007-09-27 6.32 4,80 5.01 6.62 5.01 5.614 6.32 4.50 6.02 6.82 6.12 6.024
2007-10-27 6.52 4.40 3.60 6.62 6.02 5.413 6.62 4,50 5.91 7.13 5.71 6.024
2007-11-26 4.60 4.20 5.41 6.72 6.32 5.513 6.82 4.70 10.26 11.17 7.73 8.144
2007-12-26 4.00 4.90 6.72 6.82 6.02 5.713 6.62 6.22 11.97 9.35 7.93 8.445
2008-V01-20 2.30 4.20 9.15 9.35 4.40 5.912 5.41 6.22 11.37 12.58 8.54 8.845
2008-02-23 2.50 5.21 6.12 6.92 7.03 5.614 0.80 5.51 7.93 8.44 6.02 5.714
2008-03-23 4.30 4.20 6.32 6.72 6.32 5.613 6.02 5.51 9.45 8.84 6.92 7.335

St.2 St. 3
FRREAH DO CODy, NH;-N TN TP WQI DO CODy, NH;-N TN TP WQI
2007-05-03 6.22 4.10 6.42 6.42 8.74 6.424 6.62 4.50 7.63 7.23 7.03 6.624
2007-06-01 6.52 4.90 3.90 7.33 5.81 5.713 6.72 5.11 6.82 8.34 7.23 6.825
2007-07-03 6.72 5.01 6.32 7.13 6.02 6.225 6.62 4.60 6.32 7.03 6.12 6.124
2007-08-01 6.62 4.60 5.71 6.92 5.61 5.914 6.62 5.11 6.42 6.82 4.90 6.024
2007-08-30 6.62 4,80 2.30 6.82 5.81 5.313 6.62 4,70 3.10 7.03 5.41 5.413
2007-09-27 5.61 4.80 6.42 7.43 6.42 6.124 6.32 4.60 5.51 7.03 5.71 5.814
2007-10-27 6.32 4.20 4.30 7.03 4.80 5.312 6.52 4.30 5.41 7.13 5.11 5.714

, St. S St. 6
RHEAM DO COD, NH,N TN TP WQI DO COD, NH,.N TN 1P WOl
2007-05-03 6.82 4.60 8.24 7.53 7.33 6.924 6.72 4.70 8.74 7.63 7.13 7.034
2007-06-01 6.42 5.81 7.53 9.55 8. 14 7.535 6.82 5.11 7.93 9.35 8.24 7.535
2007-07-03 6.22 4.60 6.22 7.03 6.02 6.024 6.32 4.50 6.22 7.03 5.71 6.024
2007-08-01 6.12 4.50 6.12 6.62 4.60 5.613 6.12 4.70 6.22 6.52 4.80 5.713
2007-08-30 6.22 4.30 3.00 6.82 5.41 5.213 6.32 4.40 3.00 6.62 5.11 5.113
2007-09-27 6.02 4.40 4.80 6.72 6.12 5.613 6.22 4,60 5.31 6.82 6.32 5.914
2007-10-27 6.52 4.60 6.42 7.33 5.61 6.124 6.72 4.50 6.52 7.33 5.91 6.224
2007-11-26 6.72 4.50 9.75 11.27 7.63 8.044 6.72 5.11 9.95 11.03 7.53 8.145
2007-12-26 6.72 6.12 11.47 9.45 7.93 8.345 6.62 6.12 11.97 9.55 ) 7.93 8.445
2008-01-20 6.42 6.22 11.77 12.98 8.74 9.255 6.22 6.22 11.87 12.88 8.54 9.155
2008-02-23 0.20 5.41 7.83 8.24 5.41 5.414 0.20 5.51 7.73 8.04 5.31 5.414
2008-03-23 5.01 5.11 9.35 8.94 7.03 7.135 4.70 5.21 9.35 9.05 7.23 7.134
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Tab.2 Single factor and comprehensive water quality indexes of Bailianjing during neap tide period

_ St. 1 St. 4
RIS DO  CODy, NH;-N TN TP WQI DO CODy, NH;-N TN TP wQu
2007-04-11 4.20 450 632 7.83 531 5613 6.62 521 773 8.64 7.13 7.135
2007-05-11 5.81  4.30 6.12 7.23 4.60 5.613 6.32 470 7.53  7.03  6.32 6.424
2007-06-10 6.62 460 3.5 7.53 561 5.613 6.72 490 6.12 7.83 6.22 6.424
2007-07-12 6.62 440 501 7.43 571 5.814 6.42 450 612 7.63 6.12 6.224
2007-08-11 5.91 450 450 7.13  4.80 5.412 6.82 551 7.73 834 672 7.035
2007-09-08 6.32 430 340 6.52 6.02 5.313 571 430 6.42 6.52 561 5.714
2007-10-05 6.12 430  3.20 470 6.22 4.902 6.92 521 7.23 632 6.9 6.525
2007-11-01 470  4.00  3.60 6.12 3.50 4.401 6.32 410 6.72 6.82 571 5914
2007-12-04 330 410 501 7.23 410 4.702 6.52 561 11.17 13.29 7.53  8.845
2008-01-05 2,60  4.40 6.12 7.23 470 5.013 6.32 571 9.45 9.05 6.72 7.535
2008-03-01 230 4.60  6.22  6.92 541 5.113 6.12 490 9.55 8.24 6.22 7.034
L St.2 St.3
AR DO CODy, NH,-N TN TP wQI DO CODy, NH;-N TN TP wor
2007-04-11 4.90 450 632 7.63 561 5813 490 511  7.53  8.54 6.92 6.624
2007-05-11 561  4.40 6.10 6.82 490 5.612 6.32 501 7.53 7.63 6.32 6.625
2007-06-10 6.62 440 3.50 7.53 531 5.513 6.62 500 6.12 7.93 6.42 6.424
2007-07-12 6.62 430 511 6.8 531 5.614 6.12 450  6.32 7.03 6.02 6.024
2007-08-11 6.22 470 561 6.82 4.9 5.713 6.62 561 7.63 804 6.5 6.925
2007-09-08 6.12 430 410 6.62 6.02 5.413 6.12 430 5.8  6.82 5.8 5814
2007-10-05 6.32  4.40 521 490 581 5314 6.62 450 6.82 6.42 6.62 6.224
2007-11-01 6.12  3.40 531 7.43 400 5.313 6.62  3.60 6.52 6.52 531 5.714
S5 St.6
REREH DO CODy, NH,-N TN TP WQI DO CODy, NH;-N TN TP WQI
2007-04-11 6.02 511 814 864 7.3 7.035 6.62 520 8.54 9.25 7.83 7.535
2007-05-11 6.62 490 8.34 8.8 682 7.134 6.52  5.11  8.84 9.05 7.23 7.435
2007-06-10 6.62  4.50 6.52 7.93 6.72 6.524 6.72 501 6.72 804 6.72 6.625
2007-07-12 6.12  4.90 6.82 7.33  6.62 6.424 6.42 460 6.92 7.53 6.42 6.424
2007-08-11 6.62  4.80 733 7.43  6.02 6.424 6.72 5.0  7.63 7.73  6.22 6.725
2007-09-08 6.12  4.40 622 7.03 6.02 6.024 521 470 632  7.03  6.12 5914
2007-10-05 6.82 521 692 6.52 692 6.525 6.82 511 7.03  6.62 5.61 6.225
2007-11-01 6.62 400 7.53 7.13  6.52 6.424 6.62  4.20 7.33  7.23  6.42  6.424
2007-12-04 6.42 501 9.25 1137 6.62 7.735 6.42 470 8.94 11.03 6.82 7.634
2008-01-05 6.52 581 9.35 8.64 6.62 7.435 6.52 571 9.35 8.94 6.42 7.445
2008-03-01 6.42 511  9.15 834 610 7.035 6.32 541  9.35 854 6.62 7.235
G :St.2 1813 [ 2007 4F 10 A 27 it T i 4 3 R 3 00 TR0 G T 45 SR R SR AR Ak SR AL
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Fig.3 The change of WQI of Bailianjing

during spring tide period
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Tab.3 Comprehensive water quality classification of Bailianjing during spring tide period

i [A] St. 1 St.2 Si.3 St.4 St.5 St. 6
2007-05-03 v £V #V £V £V £V
2007-06-01 A% \' EAY £V £V EY
2007-07-03 A% £V £V A% A Y
2007-08-01 v v ) v v v
2007-08-30 v \' v A \ Y
2007-09-27 A% %V Vv Vv \% \'
2007-10-27 A A \ #HYV £V \%
2007-11-26 v - - £V £V HvV
2007-12-26 A% - - £V v e
2008-01-20 \% - - EAY %V #V
2008-02-23 v - - \Y \ %
2008-03-23 \ - - £V £V HV

A= B S v S R AT R REIORE
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Tab.4 Comprehensive water quality classification of Bailianjing during neap tide period

He JE) St. 1 St.2 St. 3 St. 4 St.5 : St. 6
2007-04-11 Vv \Y £V £V £V £V
2007-05-11 A Vv £V Y #V £V
2007-06-10 v A £V £V £V £V
200707-12 \Y v \ £V £V #ZEvV
2007-08-11 A \ £V £V £V £V
2007-09-08 \Y v A% \4 v \%
2007-10-05 v \% £V 4LV £V £V
2007-11-01 \% \ A% £V £V Vv
2007-12-04 % - - £V #V £V
2008-01-05 1% - - Y £V £V
2008-03-01 ) - £V £V £V
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