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The self-purification capacity of the outlet of Daginghe River experiment
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Abstract Dianchi the largest plateau lakes in China has been seriously polluted due to heavy inputs of waste loads from
the watershed. The lake becomes highly eutropic and algal blooms often take place in recent years. The Daginghe River is
a major tributary of Dianchi which carries the wastes into the lake. It is therefore important to investigate the water quality
dynamics and self-purification capacity of the outlet of Daqginghe River so that efficiently control the wastes entering into
the lake. This paper presents the analyses of physical chemical and biological processes of self-purification through field
observations and laboratory experiments. The study results can provide the parameters to the three-dimensional water quality
model that is developed dedicatedly for this area and is to be presented in another paper about modelling. In addition they

can support the design of the aquatic environment restoration programs.
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1 Table 1 Hydrological monitoring data of Daginghe Mean + SD
2006 6 2007 Parameter Symbol Value
1 Water level cm h 57.02 +13.45
Water temperature °C T 18.86 +4.48
Velocity of flow m/s u 0.0075 +0.0851
Transparence cm SD 20.15 £9.09
3.2.1
0.01 ~0.03m/s 0.007m/s
1km
0.1m/s
2

Table 2 Water quality data of Daqinghe

Water quality parameters

Daqinghe Bridge

Middle cross-section

Daqinghe Outlet

DO mg/L
BODs mg/L
COD¢, mg/L
T™N mg/L
Ammonium mg/L
mg/L
Nitrate mg/L
TP mg/L
Phosphate

Nitrite

mg/L

2.20+2.93
44.42 +22.98
118.33 £44.56
24.76 +9.07
17.61 +10.04
0.060 0. 121
0.123 0. 106

1.14 £0.58
0.66 +0.41

1.64 +£2.31

39.88 +£25.23
124.31 £80.45
21.90 +£9.37
14.63 £9.36
0.058 0. 100
0.139 +£0.173
1.21 £0.79

0.52 £0.40

4.60 +2.73
21.58 £12.47
115.55 £53.51
14.87 =8.09
7.22 £5.88
0.172 £0.118
0.363 £0.188
1.16 £1.33
0.08 £0.05

http //www. ecologica. cn



11 4739

3.2.2
3
DO 2 DO
DO
DO
DO
13~15 COD
COD  BOD;

16

3.2.3
DO
3.3
3.3.1
BOD COD

1

K_IHCO/Ct

T

C, C, i t BOD COD
In C,/C, -t 7
2 3 0.0178 0.0034
0.9896 0.9826
3.3.2
2
_ Wy, —w,
K_C- St

http //www. ecologica. cn



4740 27
w, w, c SS S t
4.79 m/d
0.08 — 0.016
0.07 1= $=0.0178x ‘ 0.014 - 3= 0.0034x
0.06 — RZ =0.9896 - 0.0]2 — RZ =0.9826
g 005 G 0010 -
G 004 S 0.008 3
E 003 = 0.006 |-
0.02 - )/ 0.004 -
0.01 - 0.002
O 1 1 1 1 1 1 1 1 J O | 1 | | 1 | 1 1 |
0 05 10 15 20 25 30 35 40 45 0 05 10 15 20 25 30 35 40 45
i i) Time (d) i) Time (d)
2 In Cy/C, 3 In Cy/C,
Fig. 2 In Cy/C, -t of nitrification reaction Fig. 3 In Cy/C, -t of denitrification reaction
3.3.3
3 18
n
[ve-¢ + XYV c.,-¢, ]
K = = 3
w1
y C C C., n i-1 C.
v w t
9h 6h
24h
24h  48h 4
1h
4h
— 5
—— KiF#F Bridge of Daginghe
—=— K& O Outlet of Daqinghe ~ ey ) _
—_ o oy . . . K& Bridge of Daginghe
g - oI o ] 7 TEE Middle cross-section of Daginghe g) 18 ~ KW Outlet of Daginghe
£ 1.8 ::: 15 —— RIE ) W Middle cross-section of Daginghe
=] : X .
S 5
o 3 1.5 2 g
K12 £ 5
#3809 & £
% g ﬁ 5 A —
S 0.6 S
&3 P ——
5 03 2
= 0 1 1 1 1 1 ] 2 | 1 1 ]
g 0 8 16 24 32 40 48 £ 12 N 16 20 24
&~ I ] Time (h) I} ] Time (h)
4 5
Fig. 4 Desorption curve of phosphate in Daginghe sediment Fig. 5 Adsorption curve of phosphate in Daginghe sediment
3.3.4
4
oo Co=C -V A
w

http //www. ecologica. cn



11 4741
C, C, 24h v w
3
3
Table 3 Adsorption capacity of phosphate in Daginghe sediment under different loading
Phosphate at first mg/L Phosphate in the end mg/L QAdsorption capability mg/g
1.509 0.350 0.023
1.061 0.292 0.015
0.788 0.253 0.011
3 4
4
Table 4 Parameters of water quality processes in Daqinghe estuary
19 ~21
Parameter Symbol Calculated value Recommend value
Water reaeration coefficient d ™' K - 0.40
BOD; BOD; degradation coefficient d ™' K, 0. 160 0.2~1.2
COD COD degradation coefficient d ! Ky 0.135 0.16 ~0.21
Sedimentation velocity m/d K, 4.79 -
Phosphorus release from sediment mg/ g d Ks 0.008 0.02 ~0.06
Phosphorus adsorption from sediment mg/ g d Ks 0.023 -
Ammonification coefficient d ™! K 0.127 0.02 ~0.2
Nitrification coefficient d ™' Ky 0.018 0.05~0.15
Denitrification coefficient d ' Ky 0.003 0.09
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