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Characteristics of Total Nitrogen and Total Phosphorus Pollution and

Eutrophication Assessment of Secondary River in Urban Chongqing

QING Xu-yao'?, REN Yu-fen’" , LU Zhi-qiang', WANG Xiao-ke’, PANG Rong', DENG Rui', MENG Ling’,
MA Hui-ya’"

(1. School of Tourism and Land Resource, Chongqing Technology and Business University, Chongging 400067, China; 2. State Key
Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China; 3. College of Environment and Planning, Henan University, Kaifeng 475001, China)

Abstract: To understand the secondary river quality in Chongqing urban area, six typical secondary rivers were chosen to investigate
the pollution characteristics of total nitrogen and total phosphorus and to evaluate the water eutrophication level according to the
monitoring data of water physicochemical characteristics and chlorophyll content from April 2013 to March 2014. The study results
showed that: the six rivers mentioned above have been seriously polluted by TN and TP, with the monthly mean values of TN and TP
far exceeding the universally accepted threshold values of water eutrophication. Water eutrophicaton appraisal result indicated that all
rivers in each season were in a state of eutrophication, and the eutrophication level could be arranged in the order of Panxi River >
Qingshui River > Tiaodeng River > Huaxi River > Funiu River > Chaoyang River. The seasonal changes in TN and TP of secondary
rivers were significant, with high concentrations of TN and TP in spring and winter, and lower concentrations in summer and autumn.
TN and TP of the rivers showed a trend of increasing from the upstream to the downstream in each season. Pollutant concentration
accumulated gradually along rivers and the maximum accumulation rate reached 1.25 mg-(L+km) ~'. Therefore, further study on
urban secondary river pollution characteristics is of great significance to urban water pollution control.

Key words;secondary river; water quality; total nitrogen; total phosphorus; eutrophication; Chongqing City
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Table 1  Criteria of eutrophication assessment
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Fig. 2 Assessment of nutrition states of the rivers
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TN- & ] 13.75 £3.55a 12.12 £2.27a 11.65 £2.73a 14.95 0. 81a 0.359 1
TN-E & 3] 13.16 +1.52a 8.91 £0.55b 5.56 +1.05¢ 9.41 +2.08b 0.001 5
TN-Bk 5 i 17.98 +3.52a 10. 40 £2.35b 11.43 +2.69b 13. 80 = 1.43ab 0.036 5
TN-Ji§ K iE 23.98 +4.33a 18.53 +2.06ab 15.21 +4. 46b 21.50 £0.99a 0. 045

TP-5)] FH ] 0.63 +0.21a 0.50 +0.09a 0.58 +0. 18a 0.59 +0.22a 0.080 1
TP-fk 24 & 0.85 +0. 15a 0.53 +0.27a 0.35+0. 12a 0.58 +0.23a 0.1072
TP-43% V& ] 1.25 +0. 45ab 1.18 0. 51ab 0.95 +0. 46a 1.41 £0. 48ab 0.616 4
TP- 44 1& 1] 0.72 0. 15a 0.73 +0.32a 0.46 +0. 12a 0.52 +0.19a 0.2825
TP-Bk 7] 1.07 0. 43a 0.60 +0.24a 0.53 +0. 16a 1.20 £1.02a 0.4112
TP-15 7K % 1.89 0. 62ab 1.47 £0.33ab 1.09 £0. 39ab 2.04 £0. 56a 0.1667

1) R AR AL mean £S. D5 n g8 A MEI K ECS A O3B BL; AR IR 7 B8R BB F i 22 5 (P >0.05)
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F 4 LKW 6 KM UL TN T35 Y ¥y o it vk 7 326 1 %
TEATR) 22 45 A8 28 S B, (HLRR T 35, ¥ W 7 4% 5=
TN J5 G My o i e BN Ui 1) T Ui iR
T, AR PR SRR AR R A Bk B T, X Rl B
Tie 20N Ui 3G 0 A e, AR BRI O B (P <
0.05) , A\ _EJiF 1a] T il TN {5 Je Wy Joit ik J32 346 30 R 7

R AFRE T 1.25, 1,10, 1.09 FI
1.20 mg- (Lekm) ~", Wi 4R 4= & 5 15 7K & 037 43 00 72
BREGAFRIN T RHG, B TN 5 5 1A
JEEL TN U TS YL B, TN §5 G e ok R 0 0 R

4w Kk - 0.28 mg-(L-km) ™' Fl - 0.59
mg- (Lekm) ~'. TP 5 Ye ¥y fFi i e i 1 R 5 TN %

B AR LA HLAE (RS ), KE 3 i A 45 2= 1 TP

F®4 TN SRYREREREE
Table 4  Gradually increasing rate of TN pollutant

& AT o c H = Fk %
TN ¥ B 3% 1 2% /mg- (L-km) ' -0.30 -0.21 -0.18 -0.28
LINSERT} R? 0.39 0.51 0.34 0.28
P 0.29 0.18 0.31 0.36
TN ¥ B % 1 2% /mg- (L-km) ' -0.87 -0.02 .28 -0.18
NGt R? 0.61 0. 001 0.16 0.10
P 0.12 0.94 0.50 0.61
TN ¥ Ji # 3% % /mg- (L+-km) ' -1.25 -1.10 -1.10 -1.20
LT R? 0.82 0.91"* 0.85" 0.88"
P 0.03 0.01 0.03 0.02
TN ¥ B 3% 3 2% /mg- (L-km) ' -0.11 -0.06 -0.09 -0.07
piACS0] R? 0.68 0.59 0.62 0.87"
P 0.09 0.13 0.12 0.02
TN ¥ f 3% 1 2% /mg- (L-km) ' -0.39 -0.10 -0.26 -0.26
Bk 7 ] R? 0.92" 0.48 0.84* 0.61
P 0.01 0.19 0.03 0.12
TN JF # 39% /mg- (L-km) ' -0.70 -0.67 -0.69 0.59
E KB R? 0.12 0.51 0.43 0.06
P 0.56 0.18 0.23 0.69
x5 TPSEYREKEBRER
Table 5 Gradually increasing rate of TP pollutant
&AL fEAR1E H = Fk %
TP ¥ B3 1 % /mg- (L-km) ~' -0.02 -0.02 -0.02 -0.02
] BH ] R? 0.39 0.56 0.32 0.47
P 0.26 0.14 0.32 0.20
TP ¥ ¥ 3% 1 2% /mg- (L-km) ' 0.01 0.10 0.07 0.10
NGt R? 0.01 0.38 0.22 0.21
P 0.90 0.27 0.42 0.44
TP ¥ Ji 3 8 % /mg+ (L-km) ~' -0.09 -0.09 -0.09 -0.12
LA R? 0.93" 0.82" 87" " 0.92%"
P 0.01 0.03 0.02 0.01
TP ¥ 3% 1 2% /mg - (L-km) ! -0.01 -0.01 -0.001 -0.01
AL R? 0.25 0. 64 0.51 0.59
P 0.39 0.10 0.18 0.13
TP ¥ B3 % /mg- (L-km) ~* -0.03 0.02 0. 02 -0.01
Bk i Yo R? 0.42 0.53 0.83" 0.07
P 0.24 0.16 0.03 0.67
TP ¥ ¥ 3% 11 2% /mg- (L-km) -0.06 -0.06 05 0.04
HIKE R? 0.20 0.63 0.37 0.02
P 0. 44 0.11 0.27 0.83
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