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Study on the effect of ecological water supplement on water quality and quantity in Chengnan River
ZHOU Wengi' , YU Fangqin® , HAN Luyao® , LIU Jun'
(1. College of Hydrology and Water Resources , Hohai University , Nanjing 210098, China; 2. Nanjing Pukou District Water
Bureau, Nanjing 211800, China;3. Xuzhou Planning and Design Institute , Xuzhou 221018, China)
Abstract: In order to improve the low discharge,low water level, insufficient hydrodynamic force and serious water pollution in
urban rivers during the dry season, the effect of ecological water supplement schemes in the Chengnan River of Nanjing City was
studied. By comprehensively considering the water quality conditions of the upstream and downstream, and the tributaries in the
dry season, the water supplement scheme was set up according to the difference of water supplement quantity and mode (inclu-
ding intermittent water supplement and continuous water supplement). The coupling model of water quantity and quality of
MIKE11 was established in the study area. The changes of pollutant COD, NH;-N, TP reduction rate and velocity distribution
under different water supplement schemes were simulated and analyzed. The effect of different ecological water supplement
schemes was obtained. The results showed that with the increase of water supplement, the concentration of pollutants decrease
rate was fast and then slow. The intermittent water supplement scheme was better than the continuous water supplement
scheme. Ecological water supplement had a significant effect on reducing pollutant concentration, but the improvement of the
water quality in the long and tortuous river was not obvious. The effect of ecological water supplement on the improvement of
the velocity distribution was obvious, but due to the influence the river structure,careful consideration needed to be made to de-

termine the water supplement point.
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Fig. 1 Tidal level in the lower reaches of Chengnan

River during low water period
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Tab. 1 Comparisons between calculated and measured values of pollutants at different sections

COD ¥ i NH;-N ¥k fF TP e Jif
L SEIME/ HAE/ 2/ S E / HHAAE/ R2z/ S / HEAE/ R/

(mg+ L) (mg e+ L) % (mg e« L) (mg -« L) % (mg e+ L) (mg e« L) %
BEFF I 19.2 21.56 12. 29 1.75 1. 65 —5.71 0. 14 0.14 0
BRI 35 34. 49 —1.46 12.10 12.12 0.17 0.81 0. 87 7.41
R 37.52 36. 56 —2.56 3. 65 4.03 10. 41 0. 02 0. 09 350
VEARD | 52.8 52. 89 0.17 15. 09 15.15 0. 40 1.13 1.13 0
F 32. 4 30. 85 —4.78 3.93 3.79 —3.56 0. 05 0.07 40
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Tab. 2 Water replenishment plan for the raw water of

the water plant (Yangtze River water)
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Tab. 3 Pollutant concentration and reduction rate of water supplementary scheme in waterworks

xR VES! TF2 T%3 VE 3
TERTE 5y WREE/ O WDGR/ W/ MWDK/ WEE/ WIWCR/ O WRIE/ MR/ WRE/ MR/
(mg+ LY % (mg+ LD % (mg+ L1 % (mg+ L) % (mg+ LD %
COD 7.81 59. 31 7.70 59.91 6.87 64. 22 6.57 65. 76 7.57 60. 55
BRI NH;-N 1.77 —1.35 1.78 —1.86 1.75 —0.17 1.70 2.81 1. 67 4.54
TP 0.13 7.73 0.13 8.18 0.12 11.25 0.12 13.19 0.12 13.23
COD 18. 23 47.91 18. 94 45.89  17.52 49. 94 17. 10 51. 14 18.12 48.23
5 R NH;-N 1.25 89. 70 1. 30 89. 27 1. 20 90. 05 1.17 90. 36 1.26 89. 58
TP 0.23 72.21 0.22 72.29 0.22 72.72 0.22 72. 81 0.22 72.93
COD 17. 80 52.56 18.07 51.84  15.96 57.47 15. 26 59. 34 18.16 51. 61
A NH;-N 1. 68 53.97 1.68 54.08 1.62 55. 62 1.57 56. 99 1. 65 54. 87
TP 0.03  —33.73 0.03  —33.21 0.03  —30.67 0.03  —28.05 0.02  —24.05
COD 21.54 59. 21 21.08 60.07  19.18 63. 67 18. 62 64.73 20.73 60. 73
ZJF4I NH3-N 2.15 85. 78 2.10 86. 11 1.85 87. 74 1. 80 88.07 1.98 86. 87
TP 0. 46 59. 34 0. 44 60. 69 0.42 62. 83 0. 40 64. 60 0. 44 61. 49
COD 21. 84 32.59 22.51 30.51  20.12 37.90 18. 98 41,42 21.02 35.12
30 NH;-N 1. 67 57.51 1.78 54.76 1. 60 59. 29 1.57 60. 05 1. 62 58.78
TP 0.01 71. 81 0.01 71. 94 0.01 72. 24 0.01 72.78 0.01 72.93
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Tab. 4 Comparison of reduction rates of different

components in scheme 2 and scheme 4

wy owm A R4 HIRE
M/ % HIBR/ 0 ZAH/ %

Bl 64. 22 60. 55 3. 67

ARy erinf 63.67 60. 73 2.94

COD FFm 37. 90 35.12 2.78
AR 57. 47 51. 61 5. 86

Z i 49, 94 48.23 1.71

BRG] —0.17 4.54 —4.71

i EARL) 87. 74 86. 87 0. 87

NH3-N - F=5] 59. 29 58.78 0.51
A 55. 62 54. 87 0.75

ZRR 90. 05 89. 58 0.47

Bl 11.25 13.23 —1.98

RIrerin 62. 83 61.49 1. 34

TP F= 72. 24 72.93 —0. 69
AR —30. 67 —24. 05 —6. 62

2RI 72.72 72.93 —0.21
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Fig. 2 Increase of COD,NH;-N, TP reduction rate of intermittent water supply scheme
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Tab. 5 Comparison of reduction rates of different
components in scheme 2 and control group
S HE 4 51| ik 2R
an R Hugiz Yy Pl i{gi
I 64.22 59. 31 4.91
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IR EL] 87.74 85.78 1.96
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I 11. 25 7.73 3.52
= JpRIA 72,72 72.21 0.51
TP R —30. 67 —33.73 3. 06
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Fig. 3 Velocity distribution map of control group and scheme 2
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