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Pollutant Loading Analyses and TP Model Calculation for Eutrophication in Lichee

Lake in Shenzhen
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China)

Abstract: Based on 9-month consecutive in situ monitoring data, this paper investigated the pollutant sources and loadings of eutrophication in
Lichee Lake in Shenzhen. The external source mainly comes from overflow of storm sewer system, which will deteriorate water quality in lake.
Total phosphorus concentration was measured with a maximum of 0.347 mg/L after overflow. The sediment release experiment showed that the
release rate of total nitrogen during the first week was about 0.036 8 g/(m”*d), and less release of total phosphorus from sediment into water
was measured under aerobic condition. The total phosphorus modeling of each sub-lake for Lichee Lake was developed. The model had a good
agreement with 2 groups of monitoring data. And calculation results showed that, it will take 2.18 days subject to 24-hour operations of the
integrated treatment project per day to improve water quality in Lake to satisfy the National Standard IV of surface water.
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Fig.1 Sketch of Lichee Lake and sampling sites
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Table 1  Statistics of TP in lakes according to precipitation/mg®L™~"

Bl V)
LR /mm 25 H SLE ALY I 155 5 16 %7 5 S L ON
SFI K 1) LN SFI K S LN
0~9.9 0.098 0.207 0.108 0.230 0.096 0.152 0.110 0.237 0.083 0.237
10~24.9 0.063 0.076 0.080 0.106 0.166 0.347 0.164 0.271 0.093 0.347
25~49.9 0.159 0.204 0.175 0.233 0.137 0.151 0.218 0.291 0.135 0.291
=50 0.169 0.182 0.127 0.144 0.127 0.156 0.176 0.207 0.110 0.207

DI EPE:0~9.9 mms FF:10 ~24.9 mm; KiW:25~49.9 mm; Z M : =50 mm

1 FE 2 W E: O A BB TP WL 5 B
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Fig.2 Relationships between concentrations of TP

in lake and daily precipitation
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Fig.3 Sediment release experiment
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Fig.4 Results of sediment release experiment of site 16
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Fig.5 Sketch of water circulation in Lichee Lake
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Fig.6  Sketch for model development
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Table 2 Comparison of computed results and field

data during project operation/mg*1~"

. YIHG A SERR M IME 9 H 21 HD o e
WX ORI TAE ML TBE RIS PB4
B[] 0.134 0.096 0.088  0.0920 0.046 6
p R 0.091 0.072 0.060  0.0660 0.0514
F 0.106 0.076 0.050  0.060 4 0.0750
iRt 0.138 0.128 0.066  0.0970 0.080 8
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Table 3 Comparison of computed results and field

data during project suspending/mg*L~"

YIGHAE SepR R0 A 17 HD

P Gomory Tmam mam vsm o
B[] 0.061 0.059 0.052  0.0555 0.054 4
AR 0.051 0.062 0.052  0.0570 0.054 4
i 0.055 0.070 0.050  0.0590 0.0543
I 0.045 0.058 0.046  0.0520 0.054 4

I 3 i, A5 U1 SRS 45 S - 3w A5 Ui B
R AR AT S e T A S AR 0L . 3 o, 52
DN &5 S0 308 7 A IR ] (80580 7 0 38 ) A Y 3 7K
oK pE T —3.

3.3 BIALT

BT ] e S 1) ) R W A A Je il i T2
BITHRZ KN A A RE K. 5 H 21 ~5 J 24
H, 2 3 d KGR PR 89 mm), K& R v /K ik
FERR N, A 3 P K B R 2, RITTE 5
24 1 IS A A DA BT WIE, %517 35 TP 9 A
4 KRBT IR IR B L, A& L2817
S USRI 7K B B H AR B[R], B T 2R R %
GLIGAT 24 h M HE AR WE 7.

F4 BHTESPERE /mge 17!

Table 4 Initial concentration of TP in each sub-lake/mg*L ™"

X Jeiw AR T i [t

TP 0.160 0.165 0.119 0.221

H1 7 %0, JEI K AR TP IR FEEE PR 22 0.1 mg/LL
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Fig.7 Results of model calculation for each sub-lake

J7 a5 —BUR) . LA P K g S NG, A
7K TR B V5 7K 5T, 105 RN 2R 2RI 5 5 TR
P, P TEIVES 5 S RN T MK OCRRRE AR e R e
VINPITE E S RTA R YR O VAEER IV S C AR 26— N
TEWIME /N, S Bl R0 91 7K 75 34 05 1218 0, 3 TP

A M2 5 AR, A7 58 BT BERRRE
BRI CUIT A5 TP< 0.1 mg/LAVHR 2010
A T2 DY 23 7K ot 24138 B [V 2876 R H b ) 75 2

2.18 d IR IA], U %3] TP e B WK 5 .
x5 WAGERSEE B S TP T EE R /mg 17!
Table 5 Computed TP in each sub-lake after 2.18 d
project operation/mg* ™!
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